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UNITED STATES TESTING COMPANY'S
Response to the Bechtel Report

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

Midland Units 1 & 2
Job No. 7220

Note: This U. S. Testing report must be read in
connection with the Bechtel report in so
far that i1t will provide clarification
and rebut statements contained therein.
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Use of Laboratory Test Compactior Curves

This section of the Bechtel repnrt is concerned with the implied }atio 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
responsible for the monité}ing. determining and communicating with U. S.
Testing on the fill yardage for use in performing 'ab Density Tests. In
fact, there were more Lab Density Tcsts'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 long as the
meterial re-tested is representative of the original tests and the test
method has not changed. The actual volume of sofl that may be Eoprcscntod'
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 Adm{n. Bldg.) and it
would be Tikely th;t any given cubic yard of soil was not only placed several
times but tested several times, 1..7. the same proctor values would be

employed each time a yard of that particular soil was placed.
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Visual proctor selection was many times backed-up by pounding a 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-point

proctor tests for each Field Density Test.

Questionable Retests

The statement "A Field Density Test that fails to meet requirements of the
specification should have been reported to Bechtel..." 1s incorrect. All
failing test results were reported to either Q.C. or our field 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 sc at the direction of Bechtel. The clearing of failing
tests still is a Bechtel responsibility and on the occasions where U. S. Testing
noted clearing tests, the report was a mode of conveying information from our
interface. The Bechtel 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,
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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 passing 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. S. Testing

personnel.

We agree with the Bechtel assumption that it was possible to encounter
different soils in the same location, however, it is more 1ikely that the
different soils were encountered as a result of the non-control of excavated
materials as opposed to the removal and replacement subsequent 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 individua) 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 Bechtel report figure 1
results in a 49 percent reduction of theoretically impossible results. Thc.
remainder of these test points falling above zero-voids 1ine 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
1ikely to be discounted by an examination of the data of the current scils

evaluation program.

Repeated usc of ionable Laboratory Test

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

imits of Accuracy an 111 r 1
Altﬁough Bechte] statements conclude that only 25 to 40 perrant of all clay
tests represent compliance to specification, it should not be construed to
represent the percentage of valid test data. The envelop 6} reasonably
encountered test values would encompass the vast majority of test data. It
has been demonstrated that the nominal scattering of data that may not have
been anticipated was well within the statical varfance that would be applied
to this data.
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Accuracy of Te.t Equipment

The average deviation of the nuclear device from oven-dry moistures was
+.12 % for a set of 30 tests. The range of differences was approximately
from -3 % to + 4 %. It was the assumption of U. S. Testing that Bechtel
Engineering was appropriately applying this data to placement tests.

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

sentation.

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

facilitate production.

Relative Density Tests

Some of the specification 7220-C-210 zone numbers are an area of concern
because of the overlapping soi) classifications, {.e., clay could be ‘1th¢r
zone 1 or 2. The inherent nomenclatural difficulties that plagued the
lo;htol Organization in pfoviding data u,s not addressed in the limited
potential problem areas. A re-evaluation of test data, with this third
concern in nlhd. would probably change Bechtel conc!usions..

Regarding calculation errors of relative densities and assuming the

validity of these errors, it is again unfortunate that our checking systems
broke-down.
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The re-evaluation of maximum density by the wet method was in response to

a relatively recent innovation of Bechtel assigning a geotechnical cﬁginccr
to oversee the soils operation, here-to-fore there have been no "radical
changes" or Bechtel 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. S. Testing in
response to material changes that were fdentifiable by newly instituted
material controls and routine communication with assigned geotechnical
rcproscntativos.A These current comparisons have yielded maximum density
;ariations that result in relative density changes from minimal to 20 %.
The acceptability of high relative density results should have been
evaluated as part of Bechtel process control that did not exist.

Summary
The Bechte! request that U. S. Testing respond to ftems 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 vas 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.
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In conclusion, the problems and concerns attributed to U. S. Testing results
from a lack of proper soil jdentification 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. ¥
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This reviev of the quality control tests of the earth fill at the Midland Site
vas made as a result of settlement of the f111 supported diesel generator
building in excess of that predicted. Soil sazples obtained in borings indicated
that soil conditions beneath the plant structures are not compatible with the
quality of fill that could be expected based on the results of the contr.l tests
made by U, S, Testing Company. All f111 vas accepted as it was being placed
based on the results of the fiald tests performed by U. S, Testing Company.

The review shoved a:any discrepancies in the test results as outlined in the
folloving paragraphs. Reviev comments are based on the requirements of the
techaical specifications for f111 placemest and to subcontract entered into
by U. §. Testing Company.

-
.

1. Dse of Laboratory Tes: Compaction Curves

Table 9-1 of specification 7220-C-208, Page 143 required one field densicy
and todsture content test be taken for each 500 cubic yards of f£111 placed.
It also required one compaction, grais size, and specific gravity for each
10,000 cubic yards of material. This gives a ratio of 20 field densitcy
tests to 1 laboratory compaction test. Although 20:1 4s not a strict upper
limit, it 4s & guideline; should density tests be takes more frequently

thas one per 500 cubic yards of f£111 the ratio could be higher. The

actual ratio is shown in Table A attached. In fact, some of the liberatory
compaction tests vere used to determine percent compaction for several
hundred field density tests taken over a period exceeding tvo years. Even
though no time requirements for the period of use of laboratory tests are
specifiad, it is unlikely that any borrov source in this ares would bde of
such uniform character that such extended use of a compaction curve, truly
reprasentative of & large quantity of material, would be applicable. Listed
belov are selected laboratory test data results indicating the wide range of
soil properties that verereported. Such a vide range is typical for soils
of the kind used in the f111 making prediction of maximum density, based
on visual inspection extremely difficult 4f no: impossible without testing.

MIN. I MAX. DENSITY OPT. MDISTUTRE
IEsT SSabe/re) TV
0269 1273 10
*IMP278 117.0 15.2
BMP279 - 140, 8 5.7
*eRD24 100.9 119.2
oD 90.2 109.7
*ARDS1 109.3 125.13

*IMP refers  to proctor type tast,
**ED refers to relative dezsity tast run by dry mathed.
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2.

Questionable Retests

A fleld density test that fails to meet requirements oﬂ &c’ ZPLc‘S.fi-
cation should bave been reported to Bechtel who then would have required
rewvorking of the area and retesting.

Of the 668 "failing" tests which were marked "cleared" by artother test,
in over 101 (72 tests) of the results, the clearing of the "failed"
density test was apparently resolved by merely using another laboratory
compaction curve with either lower maximum density, which resulted in
in the percent compaction being increased sufficiently, or different
Optimun moisture content which caused the fill to meet the requirenents
©f the specification. The possibility exists that soil was removed
after a "failing" test and replaced by 4ifferent material, but the
records do not indicate this and it is not possidble from the record

Lo derernine 4if a new density test was made. In other cases, tests
labeled "failed" vere incorrectly cleared though the same latoratory
standatd vas referenced. For example, in some cases retests to clear

a "failed" test were not taken in the same area or at the approximate
same elevation. More than 40 retests vere over 20 feet from the "failed"
test location (2s recorded in the test reports) and some were over 200
feet from the original test location. 1In general, if after a "failing"
test the vhole area is reworked, the density test location is not too
eritical assuming that the correct laboratory compactisn curve is used
for comparison. However, in the plant £11] work areas were relacively
small, and soil characteristics showed comsiderable variation necessita-
ting retesting in the immediate vicinity of the "faili~g" test. Retest
should be taken in the lift or soil laver that has been reworked. Al-
most 350 retests wvere taken at different elevaticns, some up to 10 ft.
from the "failed" test. It shou.Z be noted that Bechtel field perscmnel
gave the locations for retesting. This was not a U. S. Testing respon-
sibility. Two retests were dated prior to the time the original test
“failed". Over 130 "failing" tists were marked as ("oon Q") and never
recorded cleared, as they were ¢ tside the saftey related area.

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

Theoretically Impossible Test Results

Soils cannot Le more tham 100 percent saturated; therefore, a.l field
density test data points, when plotted as dry demsity versus moisture
sontent, must be below the zero air veids curve as defined by the specific
gravity of the material. Specifications do not require exarination of
the zerc air voids curve, but it is considered common practice relative
to compaction plots. There are numerous cases in the U. S. Testing
Company data where points plot a2bove the z- - air veids curve. Figure 1
attached shows a typical laboratory compaction test curve with field
test results plotted on it. Many of the field test results are to
detercine percent compaction plot above the zero air voids curve.
Provided the specific gravity is correct this is not possible so that
all such points must represent erronecus data.
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The fact that a large number of test results plot above the zero air voids
curve tends to make all test results questicmable. C 0 7
!
01718

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

wvidely. Specifications called for compactive effort results as defined

by ASTM D 1557 which is 56,255 ft-1b/ft3 energy. This vas modified to 2
laboratory test compactive effort of about 20,000 ft-1bs/ftd emergy, oftes
referred to as Bechtel Modified Proctor (BMP). Laboratory compaction

test curves should be related to the same effort as that called for in

the field for use in comparing with field density tests to determine

percent compaction. Aaccording to plots of field data shown on Figure 1,
density varied from about 108 1b/ft3 to about 130 1b/fr3. It is dobtful
that the soil classification or other properties would be similar for such

a4 wvide variation in demsity. It is noted that 100 percent cf modified
Proctor (ASTM D 1557) which 4s difficult to obtaif, is rated at £6,255 3
fr-1b/ft3 energy. The curve plotted on Figure 1 is at ahbout 20,000 fe-1b/f:
energy. For comparative purposes it was determined b; U. S. Testing in 1974
that 100 percent of specified effort (20,000 ft-1b/ft ) is approximately
equal t0395 percent of the maximum density as determined by ASTM D 1557 (56,255
ft-1b/£t”) Reference Figure 8.

Repeated use of Laboratorvy Test Data

Scme laboratory compaction test data were used repeatedly even though they
continued to show suspect field test results. This could be indicative
of questionable laboratory data or the fact that soil was not being placed

or compacted according to specifications. Either case is a cause for
concern.

Several specific gravity calculations are in error, such as for BEMP 273

and 274, In the case of BMP 273, the zero air voids curve passes through

the laboratory compaction curve. Iz amother exarple, BMP 297, the laboratory
compaction curve is invalid due to calculation errors, yet was referenced

by field density tests 22 times.

Table C is a compilation of notes rc;a:ivc to questionzble 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 laboratory
test data. The figures show plots of compaction data for BMP 278 which
are typical of all test results.

Specified laboratory compactive effert was 20,000 tt-lbs/£t3 cgd fielc
compaction 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 tc alsoc be equal to about 20,000 fe-1bs/fr~,
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The specified 20,000 ft'lbl/ft3 effort establishes a compaction curve
relating moisture and density for a specific soil. 5ois:ur0\01 fpf fled
for field placed £ill to be within + 2 percent of optimum moisture as"
determined by this effort. Density was specified to be greater thazn 95
percent of the maximum density. As compactive effort is increased in

the laboratory test, maximum density will be increased and optimum
moisture content will decrease. This change can only occur in the field
to the extent that the f{ield moisture content will permit ir. Once field
compaction is such that the fill densicty is significantly higher than
about 105 percent of maximug, the specified tolerance from optimum
moisture content in the laboratory compaction test may no longer be
applicable for field comtrol. A + 2 percent numerical value of moisture
content acceptable at the specified compactive effort would be too wet

at a higher effort since the zero air voids curve defines the absolute
maxizuz that csn be achieved, indicating that higher densities for that
soil are impossible. Therefore, if the tecord shows high densities for
such material, the data-are in error. This was appareatly overlooked.

Plots of field data for compaction test BMP 278 are shown on Figures 1
through 6. The title of each figure gives the assumptions made in

plotting data for the figure. In comparing figures 3 and & it is seen

that a majority of field tests vere made using the nuclear device. The

two test results shown on Figure 4 for the sand cone method indicates one
test result on each side of the zero air veids curve. The coe falling

above the zero air voids curve (shown om Figure 4) is designated by

U. S. Testing Company as the only passirng sand come test (shown on Figure 6).

For a field test result to be valid as well as "Passing” it must fall withe-
i2 a vell defined area on the plot comtaining the laboratory compaction
curve. This area or window of acceptability is shown for a hypothetical
compacticn curve om Figure 7a that would meet requirements of Specificaticn
7220-C-210. It is defined by horizontal lines at 95 percent and 105 percent
of specifiad density, vertical lines through % 2 percent of optimm
moisture content, and a 'ine parallel to the zerc woids line indicating
saturation about half way between the compactior curve and 100 percent
saturation (zerc air voids curve). The practical upper limit of 105
percent of specified demsity is mot defined in the specificatioms. It

was arbitrarily chosen as numbers greater than this give increasingly
invalid comparisons between field test results and the specified laboratery
compaction test curve. Therefore, if all data points fall within the
defined window there would be no reason tc assume that they are wrong.
However, when many data points fall cutside the designated area there is
something wrong with the information and chen all data points beconme suspect.
A review of all data indicates that about 25 percent of the cohesive soil
test results fall within this area.

Figure 7B shows an area where field test results would be acceptable,
in theory even though not iz strict accordance with the specifications.
Figure 7B was arrived at by expanding Figure 7a to include test rssul:s
up to a compactive effort related to ASTM D 1557 (56,255 fe-1b/ft”) which
is considered to be a practical upper lfmit., About 40 percent of all
cohesive soil test results would plot in this area.

SB 15859



Page 5

60

7.

Accuracy of Test Eguipment 0017 B

Almost all (over 95I) field demsity tests on cohesive soils vere made
using the Nuclear Demnsity device. Specification 7220-C-210 section
12.4.2 page 42 indicates this to be acceptable for moisture content
determination provided that the results are cozpatible with those
obtained by AST™ D 2216. Similarly, section 12.4.4 says density deter-
mined by the nuclear device is acceptzble when results are compatible
with density as determined by AST™ D 1556.

In a letter from U. S. Testing to Bechtel (dated May 30, 1974), the
average deviation ¢f the nuclear device from oven-drv moistures wvas
+.122 for a set of 30 tests. Hcwever, the stacdard error of estimate is
1.8% for the data with the range of differences being from - 3.27 te
+3.92. Thus, accuracy of the nuclear device is questionable, and could
translate into errors &f about + 4 pef ia the éry density calculation.
(It should be coted that errors in the moisture content tend to shife
the position of test results om a moisture density plot approximately
parallel to the zero air voids curve, assuzicg the in-place wet density
is correct, and thus do not explain the large number of peints which
plot outside the zero air voids. Compare Figures 1 and 9).

No reliable correlation between sznd come and nuclear density tests
were carried out therefore there is nmo basis ‘or determining 41f U. S.
Testing would have performed better using the sand cone procedure.

Eowever,it is clear that a large auzber of the nuclear density tests
are wreng. This can be explained by considering the wet unit weight
may have been wrong or both the moisture content and unit weight may
have been vrong. A reliable correlation with properly conducted sand
cone tests rould have revealed this, but it was not apparently done.

Pelarive Density Tests

Cases were noted whers densities in material classified on the data

sheet as zone 3 (sand) vere compared to the maximum demsities in proctor
type tests and other cases where demsities iz clay soils were compared to
the maximum density in relative demsity tests. An error rmust exist in
the record in such cases either in the classification of the soil on

data sheet or in comparing field test results to inappropriate laboratory
test data. Inp general, it appears thazt relative density tests were used
in controlling density of sand fill. There were a2 significant pumber of
arithmetic errors on calculation sheets even though there are signatures
oz the sheets indicating they had beex checked. Over 100 errors were
found iz calculationms, of relative de=sity fro= £/15/79 through 12/78
(zot all of these errors change the acceptability of the test results).
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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 result 12 7:: ter
period of time, the highest maximum deasity is obtained 50!3 Je oq

a8 saturated state. At the beginning of a laboratory test program, or
wvhen a radical change of materials occurs, the zmaximum density test should
be performes on both wet and dry soil to determine which method results
in the higher maximum demsity. If the wet method produces higher maximum
densities (in excess of ome percent) it shall be followed in succeeding
tests.” An example of wet and dry relative demsity is showmn on Pigure 10.
U. S. Testing Company ap;areatly did not do this frequently emough, or ou
a broad enough range of non-cohesive soil types. As a consequence many
field density test results exceed 100 percent of maximum dry laboratory
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 perceat compaction. The highest relative density found was 142.2
perceat with the majority of tests over 100 percent falling in the range
of 100 percent to about*130 percent. Since the difference in maxizum
density between wet aand dry methods is about 4 to 5 1lbs/c. ft. (based on

recent data) sny 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 maximm.

8. Summary

Iz summary, there are five major faults contaised in the Midland Compacted
Fill Density Test Repcrts as follows:

. erroneous field density test data.

. dncorrect soil identification

i{ncorrect (or questionable) laboratory tes% data.
calculation errors

. dimproper or incomplete clearing of "failed" tests.

n W
. -

Items 4 and 5 represent existing faults in the data vhich could be
corrected. However, as a result of items 1 through 3, there is no

raticnal means of determining which test results are valid and which

are not. Since more than one half of the test results for relative density
and percent compaction fall 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 area £ill. Therefore,
other means of testing have been established and employed to determine

if the fill in any given area is acceptable.

Also in item 4 it should be noted that on many occassions the inmplace
density was divided by the maxioum density froz the relative demsity
test to get percent compaction, these tests were also used to clear
other pricing tests.
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Listing of All Classifications
Test Records Which were

TABLE A

Referenced iz Plant Area Fill Soil
Usec for 20 or More Field Densitv Tests

0017189

Note:

Classification Ne.

3200
B251
B252
B254
B255
B260
B2€1
- B262
B26S
B270
B271
B274
B276
8277
B278
B297
RC15
RO16
RO24
RO30
RO3S
RO38
RO39
RO4O
RO4L
RO42
RO43
ROL4
RO4S
RO4S
RO54
RO35
RC39
RO61
RO63
RO635

of Tests

90
3l
22
42
57
68
36
165
227
226

Spec. 7220-C-208 gives a ratic ¢f approximately 20 field

tests to each laboratory test.
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TABLE B

Notes on Questiomable Clearing of Pailed Tests 0 0 171 S
1. Test number MD 245 fails due to high moisture. Cleared by MD 245

13.

14,

which references a proctor with higher optimum moisture content
(OMC) such that the +2% of optimuz requirement is met.

MD 205 fails with moisture content 6% above the OMC. Cleared by
MD 215, which references a relative density lab standard, and is
itself still 6% away from the OMC of the proctor referenced by MD 205.

MD 223 fails because of high moisture. Cleared by MD 228 which
has actually a higher moisture cootent and lower demsity, but references
a different proctor; the retest passes and clears the failure.

Both MD . 844 and 886 fail because of high moisture and low demsity.
They are cleared by MD 888 which references a new proctor with
lover maximum density and higher OMC than the first.

MD 251 fails due to moisture being too high. Cleared by D 253
which uses a higher OMC proctor.

MD 668 clears MDR 634, but the two tests show no correspondence in
location, moisture, density, or lad standard.

MD 771 failed, being too dry. Cleared by MD 782, which has almost
identical moisture content and dry demsity but uses a new BMP with
lover cptimum moisture.

MD 2384 clears MD 2342, referencing a different procter with an
OMC which fits the in-situ conditions. BHowvever, the dry demsity

of MD 2384 is way too high to fit the original soil classification,
and in additiom, it falls ocutside of the zerc air voids curve for
the classification which it has been changed to.

MD 556 clears MD 554 by using a BMP with lower moisture requirements.
The field demsities differ by 24 pef aud would seem to be different
material.

MD 5358 clears MD 555 but has too high a demsity to be the same scil
as MD 555. It alsoc uses a different proctor.

MD 566 and 568, classified as BMP 262 cohesive soils, are cleared
by MD . 569 which is classified as RD 33 and has totally differect
soil properties than the two failures.

MD 1317, 18, 19 and 20 fail and are all cleared by MD 1477 taken
over 5 weeks later., There is poor correspondeznce iz the soil properties
and the proctor is different frozm failing to passing test.

MD 2965 clears MD 2963 with a different proctor through the test
results would have been passing with the originmal BMP.

MD 1388, classified as BMP 278, is cleared by MD 1461, classified
as RD 55. X
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13.

16.

17.

18.
19.
20.
21.

22.
23.
24.

23.

MD' 170, classified as RD 24 is cleared by MD 173, classified as

BMP 234.
0017189

MDR 287 fails with a relative density cf 77%. Cleared by MDR 291
which has .1 pef lower demsity but arbitrarily rounds un the relative
density to B80Z; it passes anc clears the failure.

In all of the following field denmsity tests on sand, the passing
test has approximately the same or lowver density tham the failures,
but references a lower maximum density RD ladb standard:

MDR 343 clears MDR 339

MDR 514 clears MDR 507

MDR 513 clears MR 508

MDR 515  clears MDR 509

MDR 516 clears MDR 510

MDR 522A clears - MDR 521

MDR 558 clears MR 556, 557

MDR 480 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.

149 clears MD 142, but is at 10' higher elevaticn.

B 8 & B

. 1694 clears MD 1693 but 4is 43' avay from the site of the first
"t.

"

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

MD 1209 clears MD' 1207 and MD 1205, yet is 183 ft. awvay from the
failures.

MD 1097, dated August 4, 1577, cleared by M2 1048 dated July 16, 1977.

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

Notes on Questionable Test Data 0017 9

1.

3.

The first field density test to reference RD 24 (5/75) has a relative
density of 170.62. The standard conticued to be used, howvever, with
relative densities greater thaz 1002 occuring repeatedly.

Similarly for RD 30, the first two tests (9/75) have 1142 acd 122%
relative densities, yet the standard 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 22
times with 12 tests over 100X relative demsity (6 tests over 1102
and 3 over 120%). The standard wvas used for S months, hovever, with
over 40Z of the results over 100%.

The first test using RD 55 (8/76) has a relative demsity of 119%,
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 vears and
566 tests, with 64X of the results over 100% relative density,

Even high demsity structural backfill standards suck as D 61
(maxizun deasity of 125.3 pef), used 593 times, show over 25% of
the tests having greater thaz 100% relative densitv,

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

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

For the first month (4/77) all BMP 278 tests fell on or cutside the
zZero air voids curve. For the next month, over half the tests did
the same, or have greater thas 105% compaction. The standard vas
used over half a year, with 43 out of a total of 82 tests outside
the 2erc air voids curve.

Note: This table gives typical observations and is not meant to be all-

dnclusive.
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IN-PLACE DRY DENSITY , (PCF)

SUSPECT
REGION

117

WET
METHQD

DRY METHOD

93

0 100 116
RELATIVE DENSITY, (%)

NOTE: 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
AT MUCH LOWER RELATIVE DENSITY WOULD BE SUSPECT, SAY 105 - 110
PERCENT »
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THE MIDLAND PLANT FILL STATUS AND Reselvbien
FEBRUARY 27 AND 28, 1980 - MIDLAND, e o SO
File: 0485.16 UFI: 00234(S) 71%0]

cc Attendees™ CAHunt
DBMiller DESibbald
RMWheeler *CPCo, Bechtel and Consultants oniy

Cenerally speaking, the meeting followed the agenda (attached). GSKeeley noted
in his opening remarks that we had met with the staff and the consultants in the
July 1979 and January 1980 meetings, and that these meetings were augmented by
their visits to the site. He also noted that, based on our previous discussions,
we had been ready to start remedial contracts in December 1979 when we received
the soils order from the NRC. Consumers Power then concelled negotiations with
the contractors until better indications from the staff vere available to the
effect that the issues had been resolved. Mr. Keeley also noted that we were
submitting Revision 5 resporses to 50.54(f) Questions 4, 14, 16, 17, 18, 19, 20,
and 24 through 35 next week. * He then stated that the meeting today would be for
purposes of updating the new NRC conSultants through a tour, a review of the
history of the problems and a verbal discussion of the planned remedial actions.
TCCooke then discussed the historical aspects, the investigative preogram, the
settlement, and outlined some of the planned’remedial actions. From that point
forward, various Bechtel engineers followed the agenda; at the same time high-
lighting some of the more pertinent portions of the responses to the questions
that Mr. Keeley had noted would be sent to the NRC next week. The presentation
was a repeat of the meeting of January 16, 1980 except that item 5 of the agenda,
"Evaluation of Piping" had not been discussed on January 16, 1980.

The second day of the meeting started off with an extensive site tour by four
groups of NRC and consultants personnel, as noted below.

Group A - Soils Review

Group B - Structures Review

Group C - Mechanical Review .
Croup D - Hydrology Review %

Following the site tour Consumers Power Company Consultants gave their overview
of the situation and the planned remedial action. A general discussion followed.

Discussion Topics

1. D. Hood expressed an interest in observing the area in the field where tHe
pipe will connect to the control room pressurization tank. It was noted
that this system is not completely designed (drawings will not be released
until May 1980). B. Dahr was available to ansver questions.

2. The NRC meeting minutes will not include the. figures passed out today if the
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3. There was a general discussion on the amount of detail the NRC requires for
their review,

4. Interest was expressed and discussions took place on how the permanent de-.
watering wells would be maintained (incrustation). There was also discussion
concerning the disposal of any acidizing chemicals.

a. Environmental acceptability ;
b. Possibility of the acidizing chemicals increasing the concentration of
unacceptable chemicals in the cooling pond water.

There appeared to be no problem.

5. The NRC was interested in the ability of the Category 1I retaining walls
(Service Water), ability to withstand the postulated failure of a concrete
pipe break in that area. It should be noted that these walls have been
designed for saturated £ill. The location of the concrete pipes are as
shown on the location plan. There would be no problem associated with a con=
crete pipe break (K. Wiedner). ‘

6. The effect of a guillotine break of the circulating water pipe was discussed.
(It should be noted that a guillotine break of a non Category I steel cir-
culating water pipe embedded in soil is not possible. A rupture of the cir-
culating water pipe in the vicinity of the Diesel Generator Building is being
evaluated. The pumps can be shut off, however, and butterfly valves are
provided to isolate the discharge end of the circulating water pipes from
the pond. -

’

7. Interest was expressed in the type of well filter pack utilized (gravel, sand,

gradation, etc.) Additional description can be provided if requested.

. In response to a question regarding consequences of not underpinning the
electrical penetration areas, it was noted that the fix on the Auxiliary
Building electrical penetration areas was required because some borings
in the area show low blow counts. For this reason, a positive remedial
action is required to transfer the horizontal and vertical seismic force
into sound foundation media. The Auxiliary Buildings wing walls are not
designed to function as a cantilever. .

9. The bending moment in the concrete walls of the Service Water Pump Structure
due to the offset pile connection to the Service Water Building, and the
shear forces at that point were discussed in detail. The NRC seemed to be
interested in the bending moment capacity of the wall to resist that for
which it was not originally designed, “and the ability of the tie rods to
transfer load. Details for the load transfer from the piles to the Service
Water Structure were discussed.

10. Many questions were asked concerning pile criteria for loading, testing,
driving, ete. Similar questions were asked on the cassions. This infor- °
mation can be documented if the NRC desires.

11. 1t is safe to assume that all pipe lines need not be profiled. There were
profiled pipe lines in the same area and parallel to unprofiled pipe lines.
Cenerally, parallel pipe lines were installed in the same trench, and there
would iave to be very large offsets to encounter a stress problem.



File
File: 0485.16 UFI: 00234(S) 71%01 Serial: (C3C-488:
Page 3

12. Detailed piezometer information concerning the soil profile adjacent to their
locations was discussed. The NRC was interested in how we determined that the
surcharge piezometers were located in clay layers rather than sand. Review
of the piezometer charts and boring logs during preload is required by the
NRC to enable them to increase their confidence. The logs have been pre~
viously transmitted. The piezometer charts and installation information will
be transmitted as noted under commitments.

Commitments

1. A commitment was made by Consumers Power Company to provide five additional
pieces of information to the NRC; namely, (1) a summary of the remarks by the
Consumers Power Company Consultants made during this meeting; (2) thirty-one
additional primary/secondary Diesel Generator consolidation curves; (3) the
criteria utilized to select and locate the observation wells; (4) surcharge
piezometer sketches and installation information; and (5) the location plan
of buried concrete pipe.

2. Cracks in Concrete = A commitment was made to monitor the widths of cracks -
in the Service Water Pump Structure, the Auxiliary Building electrical pene-
trations area, and the feedwater isolation valve pits before and after in-
stallation of piles or support systems (JRotz).

There will be crack monitoring of the borated water storage tanks foundation
during the loading operation. Any cracks in concrete with walls' widths greater
than 13 mils outside or 1% mils inside will be repaired (JRotz).

3. 1In response to Gallagher's question a commitment was made to grout the existinog
partial and local gaps between the Diesel Generator Building footings and soils,
as a precautionary measure, even though the preload shows tnat the footings as
they exist now are adequate to transfer the load (BDahr).

The southwest settlement marker concerning the measured vs. the predicated
secondary compression settlement from August 15, 1979 to January 16, 1980,
assuming the surcharge remains, was in error. This was noted during Sherif
Afifi's presentation (Figure 27-15) and' has been corrected.

e
.

5. CPCo/Bechtel Consultants continue to be involved in the review of remedial
actions.

6. Service Water Pump Structure - Bechtel will measure the building displacement
as well as pile displacement during jacking operations to arrive at a realisic
stiffness for dynamic analysis of the structure with piles during the SSE
(Afifi and Davisson).

7. Service Water Pump Structure - Bechtel will envelope the spring constant used
for pile and siesmic analysis. (McConnell)

8. Diesel Generator Building: Structural Analysis - The spring stiffness will
be varied such that the predicated forty year settlement will be simulated
and structures will be re-analyzed to show all the design criteria has been
met (BDahr).

9. Structural Design and Criteria Incorporation Settlement Load Combination -
Midland criteria as given in response to 50.54(¢) Questions do naot carresnand
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10.

11.

12.

1.142. Bechtel stated that as apreed in the January 16, 1980 meeting with
the HRC staff, a comparison between Midiand criteria and ACI-349 criteria

will be performed (BDahr).

Borated Water Storage Tank - In the structural analysis of the BWST support
ring foundation the stiffness of springs will be adjusted so as to simulate
differential settlements predicated by the Soils Group. The foundation will
be re-analyzed to show it meets all requirements of design criteria (BDahr).

BWST Piping - It was noted that the BWST Piping would be disconnected during
the load test. ,

Service Water Building Pipe Clearance - The limited clearance between the
Service Water Pipe and the Service Water Building Pipe penetration will be
checked. The reason for the wood blocks being left in place for an extended
period will also be checked.

Attachments

sld

o
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MEETING NOTES
U. S. TESTING, CONSUMERS POWER COMPANY AND
BECHTEL POWER CORPORATION

DATE: April 9, 197S
PLACE: U. S. Testing Headquarters, Hoboken, NJ
SUBJECT: See Below*

ATTENDEES:. E.. Basile .U..S. Testing Company
E. Zadena U. S. Testing Company
E. Edle U. S. Testing Company
M. Anzelmo U. S. Testing Company
J. Speltz U. S. Testing Company
H . Marguglio Consumers Power Company
D. Worn - Consumers Power Company
R. Wheeler - Consymers Power Company
D. Palmer Bechtel Power Corporation .

G. Richardson Bechtel Power Corporation
1)* Ben Marguglio opened the meeting by establishing the follou‘lnﬁ a.gqnda:
1) Describe the problems relating to the mdland soils problem.

2) What U. 'S, Testing thinks may be the problem: where d'ld U. S.’ Tating
contribute to the problem?

3) What did U. S. Testing say to the NRC during the NRC investigation.
11) Ben Marguglio presented the following to ;;scribc the t.yp-;s of p‘r"ob'lcm'sj:
1) Inconsistancies in the SAR . '
2) SAR Requirements not translated accurately/clearly into the specifications.

3) Requirements for testing were not Lotally stated. Caﬂqutffq't_{'ﬁroqtbr
not totai story. il

4) Xntcrpr{etations were varied and not released through normal spedfication '
channels. R

§) Client suspects there was not a total undorstand?ng of the process by
any one individual. Lack of expertise.

6) There may have been incorrect proctor selection.

7) There may not have been timely corrective action in 1dont1fy1ng the extent
of the problem and identification of the problem as opposed to fix.
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Subcontract 7220-C-208
Meeting Notes of
April 9, 1979

Page Two

g)

9)

10)

Accountability for inspection may have been lacking.
who inspected

What inspected
How inspected, etc.

U. S. Testing may have utilized to a sampling process without suf-
fictent—historical background.on the process.

U. S. Testing may have failed to qualify the test or the inspection
process. :

— )

Ben added that all of the above contributed or could have contributed to the.

problem.

II1) The main discussions during the meeting centered around the above. The
following is a brief description of the important points of this discus-

sion.

1)

Ben discussed the conflicting test methods in specification C- 210
and asked what U. S. Testing did to assure themselves that they had a
clear~§pec1f1cat10n to work to. ‘ '

U. S. Testing responded that their direction to use Bechtel modified
proctor came from Bechtel as did direction of when to take moistures.
There was nothing in writing - direction was verbal.

U. S. Testing added that it was 6otqtheiri§espon31bility to:dctifﬁﬁne
when or where to take a test. - § . -

U. S. Testing clearly stated that U. S. Testing responsibifiiy_uui for
performing the testing and not to inspect as to where and when testing
is to be performed - this is a Bechtel responsibility. s

Question by Don Horn concerning moisture, compaction, and fitting of
sample to the proper proctor was directed to U. S. Testing. Inherent
error and judgement could Ce highly contributary factors in giving
the wrong result.

U.'S. Testing stai.d that variables exist within a soils testing program
that can cause erroneous data. U. S. Testing suygested that the testing
agency be give., ~~~e autonomy in making decisions. It was suggested
that possibly the testing agency would serve best if it were respons-
ibile directly to the Client. :

den stated that on Consumers Power Company jobs (future) he expects
U. S. Testing to assure that specification interpretations/changes are

obtained officfally - and added that U. S. Testing Q A should not allew-
tnis to happen. :

U. S. Testing responded tha: their Contract does not provide for this
type of QA involvement. ,
SB 10302
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Page Three

2)

Ben asked what type of mechanism U. S. Testing used to determine
when & new procior wes reguired. : :

U. S. Testing responded that this was (is) normally triggered by the
lab technician during selection of the prector in response to a
field test.

U. S. Testing added that there are no procedures to cover this
operation; that it is a judgement:cperation that would be difficult
to procedurize.

‘Ben summarized the problem of direction during testing as being

unsatisfactory and a more stringent direction process between Con-

- tractor and Subcontracto. would be required, particularly that any

3)

4)

change in test or specification changes must be received in weitings-
prior to implementation. : -+

Son weamnmes Wb e oias o ohanalih: e P dak Sy

Ben asked who notified U. S. Testing when a new proctor was needed.

u. S. festfng responded this was an ongoing item and proctors'u;ro
taken as a regular thing and were taken at material char jes and new
borrows - again there we:2 no procedures. -

U. S. Testing stated that they could not remember ever being requested
by Bechtel to take a sample specifically to develop a proctor. .

U. S. Testing added it was not their rcsbonsibility to.nafntiin the
test frequency and that they were not privileged to quantity information.
- o e SRR Ly TN e

Question of frequency revealed that: {

1) 10,000 yard frequency test was not accurately followed as related
to exact yardage being moved but was an ongoing check basis based
on frequency roughly correleted with yardage - this was done because
exact yardage movement was not immediately available to prompt -
the precise frequency implied by the specification. Py al gt

U. S. Testing added they felt that they did more than their Contract
required in: by

Determining new sources and material changes where new proctors are
required. Pyl

Selection of the appropriate proctor to compare to the figld_dtnsfty.:f“*

Over involvement ;1th Canonie.

Ben asked how U. S. Tast}ng identified the proper curve to use when
the curve may be 3ix months old.

U. S. Testing responded, they kept approximately 15 samples to be used.

SB 20303



Subcontract 7220-C-208
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Page Four

5)

7)

"Ben inguired what the field procedure was in determining when a new .

proctor is neecec. U. S. Testing responded that:

1) Judgement factor by experienced field personnel determines a
large portion of the decision.

2) If characteristics changed, or a new borrow was started then an
additional proctor would be made .

Ben added following statement:

For Consumers Power C 'any p;oJocts U. S. Testing should take the
attitude that, in the absence of a controlled single source or = _

specific dui?mion for _a_change in soils, the most conservative =
approach should be taken. ™. - - > digs.,

General discussion on testing calculations:

A) Some conflicts noted in D. Horn's audits - U. S. Testing should
consider. vt

B) A1l test reports submitted to Bechtel Q. C. for review - does not
include actual calculations.

C) There normally was not a plot of field test results on the proctor
curves - no comparisons to zero air-voids curve. .

D) If test glots on wrong side of zero air-voids curve there is an error
(per D. Edley). - ruw s eas o sl 8 8- i

E) Errors are inherent in test methods being applied:
Troxler has + 3% error.
Results are conservative.

Ben asked what U. S. futing thought might te the prob]... - s
Testing had no input. : ™

Ben asked if U. S. Testing had recommendations for future work - U. S.
responded:

A) Take a look at the role you want the test lab to perform.

8) U. S. Testing added that it was Bechtel’s responsibility to determine
when a new proctor is needed. ottt . : e 4

C) Review area of what is acceptable material.
gen requested that U. S. Testing provide Consumers Power with testinonial

information that was provided to the NRC during the interviews covering
the soils investigation at Midland.
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U. S. Testing inquired whether Bechtel would object to this release.
Bechtel Subcuntricts representalive stated that there would be no

objection.
The dialogue of these interviews is attached.

Prepared by:

David L. Palmer
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NEC DICSEL GeMERATCH BUILIING SCILS INVESTIGATION
at the kldland, Michizan, Project Site

Tnterviewers: GCene Gnllasher, HRZ Soils Speclalist
G. A, Ihillip, NAC Investigation Specilalist

Thierviesee: . ocaa Spelss, U.S. Testing Site 'Project Supervisces

The followins notes were generated Ir-= notes taken by John Speltz
durins an interview in the Consumers Fower Company conference room

on 12/14/78.

@.) Did you sec a conflict in C-210 (earthworlk specification)
botween BMP (Pechtel Medified Proctors) and ASTM D-15577?

A.) Yes, there was a2n area of concern in secticn 13.

0.3 Vhat criteria werc you working to?

A. The BMP, as indicated on our reports. o -

Q.; What is your period of activity on site?
A. Since December, 1976. ) ‘

A letter to Church (Subcontracts) from Valenzano (Engineering) of
6/10/T4 was shown. Section 13.7 of C-210 was polnted to in the letter.

Q.) What deoes mcdified Proctor mean to you?
A.) ASTH D-155T7 modifying ASTM D-698.

Q.; Do modified Proctor, EMP, and D-1557 mean the same?

A. No. :

O.; Does BMP and modified Proctor mean the same? ;

A. No. ,

Showed telecon Hook (Bechtel Q.A. bnsite) to Rao (ﬁnn Arbor,'Prdjeét

Engineering), October, 1677, and telecon Teague (Lead Civil Field

Engineer) to Rao, Octoder 10, 1977 (ccpy attached), noting that

either D-1557 or EBilP can be used.

O.; What was your source of direction on this? Pt

A. Verbally, os mentioned in a note on top of the original of the
telecon. ' ’ rh i

Do you feel Hook or Teague were responding to you (John Speltz)?
No, not to me éirectly.

Wwho would rsspond to you with this information?
Dechtel ¢.C. : '

'.-:hy 15 the respense go late? == Af: ot g, 77 M
I have no information on that.

wa
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" Were there Q.A. problems in solls at this time?

I belieove that Boehiel Q.n. and Consumers Power Company Q.4.
were active in zoils curing this time period (fall of 1978),
but I have no specific recollection.

Is the BMP ani type of materizls specified for the Diesel”
Gerergtor £Lil normzl for conmstructien? :
1 had no interfece witi Froject Zngincering &nd Desisn.
Showed QCIR .SC-1.05 (a2 Bechtel Q.C. report form). T e .,;i""'i;;.
. L .3.;7"_:3'\
Q.) Are you aware of Q.C. field activities and responsibilities. ~ .17
in soils? - S T i
I am aware that they have a program and functions to fulfill, .=
but not of their specific reguirements. R S LU Sy e TR
.Q.) Do you think that Canonie was aware of the specification for 4o,
A compaction and what 1t was being tested for? b
A.) I have no spscific knowledge, but assume that they were aware.i- >
. of thelir Job recuirements. K Ay "--y';§33
Q.) Was Bechtel working soils in addition to Canonie during this %
time period (1977) R AR S
A.) Yes. AR e -0 ;.-(:-"i.-' i . -‘r:-‘,;*
- R i T TNET 7 gt o §
Q.g When did Canonis cult working? . : TR ’
“A. In 1977, there was a big push to be off site for deer hunting
season whizh began Novemder 15th. Ch
Q.g Why are you working to D-1557 now?
A.) Q.C. directicn with a memo from Cheek to Siple of Q/29/78 (copy
attached). S
Q. What is random f111? _
A, It could be any of several types of material.
Q.) Vhy would thay call random fill Just clay?

Cheek to Siple memo was shown. The statement "Random Fill (Clay)”
was pointed out. ’ Y . :

Q.)

\

If it could b= other materials, why would he (Cheek) define it A
as clay?

Did he know the difference?

My interpretaticn of this memo was that 1t was addressing testing
and that he was distinguishing test procedures for granular vs.
cohesive solls. ‘ %

-

. N - .
~ LEF Sl i 4

Do you have anything you wish to add to this discussion? |77
NO. - s ol
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Dernies Thompso:n & RO 3o
iRC In.ervxeu— of 1-22-73 % 1- 3-7;W7 J
J" mw —hBd 2 . >

¥2s 2T €ifficulit tec Cetermirne wnat prostor vzlue to use oV
camparison 1o the jar sampies?
o

Who gave you the lccations and elevations for the testa?
Cenerally thes laber foremcn or sometimes the laborers.

Who salectesd the site for the test?

Thie ladborers would prepare the rite of the test vhere the fore-
man selechted moaat of the tims. In some instances we would
select the e=xact site in the general area for which the test
was recuvested.

Hlow o7ten were either Q.C., or Engineering present at the ‘time
of the teat?
Very scldom.

Did ©.C. do surveillance on your test activities in the field
on a rezular basic?
No, not that we were aware of.

How often did they observe you coing the tests?
Very seldom

Do you know what thelr recuirements are for surveillarnce
of a0ils”
Ne. I have not had access to that information.

Wers theay short of pecple to do this work?
I cannot answer that cuecstion.

Diéd they have cualified pecple for this work?
1 cannot answer that guestion.

Who was in charze of soils for Q.C.?
Primarily, Daryl Ostora.

Did he have other responeibili®ies besides soll work?
Yea., To the dest of my knowledge, he had other areas of
responsibillit;

Were there grade siakes available for elevations?
Very seldom,

¥ow were elavations determined? :
lieatly frem nearby buildinges vhere elevaticne were written
en tne walla,
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A,)

A.)

0 »HO » 0
—— el ——r

Wea=e lozutirns ~«tablizhed Tty the use accuralse measuring
davices?

Ne. Lhey were usually by walling off frex 2 wall or Just
eyetalling e dislance

4 % Far g - .,
weoe 100L Liatinetass mecaturet?

SOt 1n xy prefeurte.

Wape the areas [sse ¢f dehris prior o the placement of fi1ll
wmaterial? ¢
I z2annot answer that quaestlicen.

Did 52.C. maks sure that areas were free of debris before
placenent?
I cannot 2nsuer that auestion.

How were ratasts done? Did they (Bechtel) supply you with

a sample?

Ret=ats were taksn by a technicizn as close to ths original
test as prssidle at the requss’ of Bechtsl when they felt

the area wan ready for a rstest. o, Becht:l did not supply

us with a sample. ~ ' :

Was special attention given to test arcas? _
Yeu, althougn not 2 cemmon occurance, I did feel that special -
attention .as siven to test arcacs on certaln occasions.

Can you recall such occasiona?
Yes. - -

Would you ¢iscridbe suca instances?
Roger apoks of a test on the 30" SWI discharge line.. Bernie
mentioned a test in the same area. v

Did the foreman asking for the tests know the requirements for
the freguency of taats?
I cannot answer that question.

Were 11t thicknessess reascnable or were they excessive? R
Generally yeos, however there wers occasions that they were not.

Eeow was the meisturs controlled prior to placement?

Prior to August of 1577, there was no contrel of molisture
prior to placemsnt. After that date until the spring of 1978,
one meisture was taksn in the morning from the stockpile.

llsw was the molisture reported?
The meizture was given to Q.C. and Engineering.

Vas the mnisturs assogclated with a proctor value?
lio, 4t vas not at this time,
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Were there more than one proctor used during a days
production?
Yes.

were acdditicnal) acissures tauesn feoro
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se proctors?
:Haaged

What happened after the :priag of 19732

A number oif caanges tranaspirsd in the moisturs control via
letters from Bechtel personnel. The last letter for ; A
direction to U.S.T. was from Rao in the zpring of 1978.

Most of Lhis correspendence was generated from questions

Wwe presentsd to Bechtel concerning the moisture contrel.

Do you have 2 copy ot thia lottcr?
Yes,

gtn #Ae see this letter tomorrcw?
a3

Did you feel theres were similar protlems with soila concorning_
the Adminis.ratlon Building.

. . .
Yes, i I _ ot

At that time did you feel thorc were problems with other

bulldings on the site?

I would say no, bdased cn the fact that most of the other

pajor structures were done or well uander construction and
there was no other similar circumstances of sottllng of.

structures &nosn at that time.

gan there a cifference between Bechtel and Canonie operations?
es.

What were these differences?

Canonie .C. Enginesr, Gene DeGeer, gave locat‘anl by
soordinates paced cff from grade, staices and elevations by
use of a hand level and regineers rule from grade stakes.
Canonie also had much heavier equipzent to work with.

;aa placed materinl ever removed and placed at anothcr location?
es.

Who dld you report test fallures to? ’ '
Prinurly to Bechtel laber foreman until the use of the test

fallure stamp was started in the fall of 1677, then they were
reported to Engineering and .C. .



Wwho did you ianterface with in ¢.C. an2 Engineering?
In C.C2., Lt was Daryl Ostorn and Steve Gilnett. In
Enginesring, Jerry kMorris and Gary Coaster.

Who were the Eechtel loremen’ :
Es-rey J., Mike Davis, Regel Oit, Szett lfaney.

sp 10oMm1



