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Tield Density Tests.*

'

j TABLE 3 - Notes on Questionable Clearing of Tailed Tests

TAILE C - Notes Rela:1ve to Questionable Test Data

Tigure 1 - Moisture Censity fer SMP 276 - All Tests

' Tigure 2 - Moisture Density for BMP 278 - Passing Tests Only
*,Tigure 3 - Moisture Density for BMP 278 - Nuclear Dansonator,

i

' I Figure 4 - Meisture Density for 3MP 273 - Sand Cone Tests
!

[ Figure ! - Meistu:e tensi y for BMP 278 - Nuclear Densi:y Passing Tests
,

-

; | 71gure 6 - Moisture Density for EMP 278 - Sand Cone ?assing Tests
!

; sigure 7 - 1.* indow of Acceptatility for Test Resul:s.

Tigyre 8 - (*. S. Tes:ing Co. Proc:or Method Comparisens
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Figure 10 - Cc=parisen of ***et and Dry Relative Densi:y.
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; TEST DATA 01: SOILS USED AS F-'_;
;

-| ' his review cf :he qu-lity cent:ci tests cf the cc::h fill a: the F.idland Site
i was cade as a :esul: ef se::lemen: ef the diesel gener: :: building in oncers

,

cf that predicted. Soil sa=ples obtained in berin;s i:dicated tha: seil .

'

c:nditiens beneath the structures are net cenpatible vi:h the quality of filli *

indicated by the centrel tests =ade by U. S. Tes:ing Cc:pany. All fill was1 "

accepted as i: vas being placed based on the results of the field tesa per-
ferned by U. S. Testing Cerpany,

The review shewed many discrepancies i= the :est resui:s as outlined in thei

folleving paragraphs. F.eview ce==en:s are based en :he technical specifica:icns
and subcen::ac: decu=ents ag ced to by U. S. Tes:ing Cc pany. The ability of'

the persennel to ce :he testing work vas judged en the basis of personnel,

i res==es and previous decu=ented verk e::perience of U. S. Testing Co:pany.
1
[

1. Use cf Lateratorv Tes: Cecoaction Curves (
1

Table 9-1 of specificatien 7220-C-203, Page 143 receired one field density |'

and ::isture centant. test be :chen fer each 500 cubic yards of fill placed.
I: also required one co:paction, grain si:e, and specific gravity for each
10,000 cubic yards of =aterial. This gives a ratio of 20 field density ;

tes:s te i laber:: cry ec paction test. Althcugh 10:1 is not a strict
upper licit, it is a guideline; should density tests be taken =cre

CC*[*, ugh E '- : ':' per 500 cubic vards of fill :he ratio could befrequen:1v than ene df--* '' "-^'...r "-: r . rf*- - ' -.' *--- --in;higher. .-

The actual ratio is shewn in Table A attached. In fact,of 68,
fd g g .J2. ' ' - ca - d . sore ef :he la'coratory cc paction tests ere used to deternine perten:

3p
C@ cen;a::ien for several hundred field density tes:s :ahen over a period

I ,*p(p enzeeding tuo years. Even though no time requirements for the peried of
.

j p0 use of laboratory tests are specified, it is unlikely t'nat any borrow0
| ,* g b ) source in this area vould be of such unifor= chara :er that suchen: ended use of a compaction curte, truly representa:1te of a lar;e-

.

gld * ( A quantity of =aterial, would be applic:ble. Listed beleu are selected'
,

, latera:::y tes: data resul:s indica:ing the vide range of soil p:cperties
that vere encoun:ered.

s
. . . v. . n,, er. e . .y 0 r. . . . n. . e. . . . .e.tx.--.! l,Io.. . . .r _. . . .p.

TEST (1b s/ 7:31 (l'as / f :U (cercent'<

>

!
.

4 s. .e .- :. :.
. 9 , . a- 1n.

a

.! *E:7275 117.0 15.*,

! *3|T 79 l'O.S 5.7
! ,; * :. tr. - 1En, . o, .s i : . -- .. .

,

C. r . * 9..* . 7h y r. a%.* .t J . ..

**TO51 1C?.3 115.3

*3:7 referes to p cc:or type test.
,

**T.D refers to relative densi:7 test run by dry ce:hed.'

,
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6 4.* f .

e

n



_ _ . _ _ ._ _ _ _ _ _ _ _ _ _ _ _ ._ . . _

!-
t

.--

4

.- *( Paga 2*

,

.

\-

1

2. Questionable Retests,
m

t A field test that fails to meet standards dic:a:ed by the selected'

! labora:ory tes: da:a cust nor: ally be cleared by a:c:her field test..
'

=ade in the sa:e area af ter corrective ac:io: has bee: :aken. In the
. procedure adop:ed by U. S. Tes:ing Co:pa=7, this test result vould'.

! then be cocpared to the appropriate laboratory ce=p;ction curve.
_ 3ech:e1 QC determi=ed which failing tests had been cleared by subsequent

j retasts..

2-

$
*

.

In some cases the clearing of a failed density test was apparently.

resolved by using another laboratory ecepactics curve vi:h lover *

> ' i =aximu density which resulted in the percent ce=paction being increased ,

* sufficiently to meet the require =ents of the specificatien. The poss- '

bility exists that scil was re=oved af ter a failing test and replaced
by different material, but the records do not i=dicate this. In other;

f
l cases, tests labeled " failed" vere incorrectly " cleared" though the

sa=e laboratory standard was referenced. For exa=ple, is soes cases
a

. !- ratests to clear a " failed" test were not taken 1: the sa:e area or
'

i at the approxi=a:e same elevatien. Many rates:s were over 20 feet from'
the failed tes: location and some were over 200 feet f:c: the original'

:es: loca:icn. In general, if af ter a f ailing test the whole area is
revo:ked, the re:est location is not too cri:ical assu 1:3 that the:

correct laboratory curve is used for co=parison. However, in the
[ plant area, work areas were relatively small, a:d soil characteristics

.

~

*

j and preperties shoved considerable variation necessitating retest in the /

i=:ediate vicinity (within 10 f t) of the failing test. Retasts should
be taEc.n in the sa=e lif t or soil layer that had previously failed. In
some cases retests were taken at elevatten' differences up to 10 ft. from,

[ the failed test. It should be noted tha: Bech:e1 field personnel gave
the locatiens and prepared the tes areas- for :s:esting. This was not a

;. U. S. Tes:ing responsibility. It is a probability that there were errors
in recording dates for testing or ratesting'since sc e ratests were

j, dated three weeks prior to the time the origi a1 test failed. Some
i f ailing tests were marked as "non Q" and never recorded cleared by a

passing test.
,

Table 3 is a co=pilation of notes relative to, questionable elsa. ring of
-

'

failed tests.i

4 .
.

! 3. T2st Eesults Piet Above Zere-Air-Toids Curve en Ce=oacti n Da a Plots

Soils cannot be core than 100 percent saturated; .:herefere, all field test - i

data points, when plo:ted as dry density versus coisture content, .eust bej ,

belev the zero air veids curve as defined by tha specific gravity of thet

=sterial. Specifications do not. require examina: ion of :he :ero air voids,

curve, but it.is considered. fundamental soil ze:hanics rela:ive to
] cecpactica plots. Uhere are nu erous ecses i= :he U. S. Testing Co:panyi da:a where ~ points p'.:: above the zero air veids :urve. yigure '

i

-

a:: ached shews a typical labora: cry ec: pac:icn :es: curve vi:h field tes:-*

results pletted en 1:. Pany of the field tes: :esul:s plo: above the
:ero air "cids . curve. Provided the specific. gravity is correct this is
not pessible so that all such points must represent erroneeus data.- The; >

- I

: !
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| c f a'c: tha: a large nu=ber of cast restits plo: above the zero air voids,*

curve tends :o =ake all tou resul:s questionable.
..,

'

Also, referring to Figure 1 it veuld appear that scil density variedt

I videly. Specifica:icns callef for ce=pae:ive effer: results as defined
I by ASTM D 1557 which is 55,255 f:-lb/f:3 energy. This was = edified ::
4 a labera: cry :est ce= pac:ive effert of abou: 20,000 f r-lbs/f:3 energy,

1 of ten referred to as Bechtel !bdified Procter (EMF). Laboratory cospae-
*

) tien tes: curves should be related to the sa=e effort as that called for
in the field for use in comparing with field density tests. According to

, ,;. .

i plots of field data shovu on Figure 1 density varied f cm about 106 lbs/f t3
|| to about 120 lbs/f:3 It is doubtful that the soil classifica: ion or other

.

,

' . properties would be similar for such a vide variation in density. It is
noted that 100 percent of modified Proctor (ASTM D 1557) which is difficult
to obtain, is rs:ed at 56,255 ft-lbs/f t3 energ The cu: e plotted on

j 71gure 1 is at about 20,000 f t-lbs/f t3 energy.y.
,

'
To: ce=parative purposes

l' i it was deter ined by U. S. Testing in 1974 tha: 100 percent of specified
! effert 3(20,000 f t-lbs/f t ) is approximately equal to 95 percent of the
! maximu= densi:y as determined by ASTM D 1557 (56.255 ft-lbs/ft3) Reference ',

.4 Figure 3. This means that a density up to 5 percent greater (dry density
t

! cf 123.2 lbs/fc3) than that specified (dry densi:y of 117.0 lbs/f t ) could3
t be possible. Ecuever, some points shown on Figure 1 give an apparent
} density up to 11 percent above that specified. '

.

There were a significant number of arith: etic errors on calculation sheets .-
even though there are signatures on the sheets indicating they had been
checked. Cver 100 errors were found in calculatiens cf rela:ive density
from S/15/75 through 12/78 (not all of these errc s have har:ful consequences).
Also, several specific gravity calcula:icus are in error, such as fer 317
273 and 274 In the case of 3}T 273, the =ero air veids curve passes
through the laboratory ec=paction curve. In another exa:ple, 3MP 297, the4

i labera:ery c::pectien curve is invalid due to calculation errors, yet was
referenced by field density tests 22 times.

"
i

4 Resorted use of Ouestionable Laboratory Test Data

Se=e labora:ory cocpaction test data ve.re used repeatedly even though they:

i
'

cen:inued to show suspect field test results. This could be indicative
of ques:ienable laberatory data or the fact that soil was not beint placed *

or cc pac:cd accc ding to specifications. A: any ra:e there should havs-

been cause for cencarn. Subcontrac: 7220-C-208 Exhibit C, Page 17 of 47
.

1

! | No. 2 states "You (U. S. Testing) are to i=cediately report data tha:
*ndicates material that does not comply to specifications or procedures."

i

Table C is a cenpilation of notes rela:ive to questionable test data,, !
,

. t, -

i

j 5. Li its of Accuraev and Accettabili:V fc Test Dat,a |

'i

l Figures 1 through 7 attached vill be referenced in discussing licits of
;

ac:ura:y or accep: ability for field tes: results as cc: pared to laboratory
j

'

:est da:a. This is !!T 278 which is typical of all :sse results. .

t

a
4

: ;
..
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Specified laboratory ec=pactive effe:: vas 20,000 f:-lbs/f t3 and field'

ee: pac:ics effer: vas originally specified a: 56,255 f:-lbs/f:3 but ut.s
! cha:ged by F.evisic: 5, da:ed 7/8/75, specificatie: 72 C-C-210, See:10:
!

"

13.7, Page 57 to also be equal to about 20,000 f:-lbs/f t3

! n e specified 20,000 f:-lbs/f:3 effer: establishes a c = pac: ion curie
; relating :ois:ure and de=si g for a specific seil. Moisture was specified

, for field placed fill to be within i 2 perce:: of opti=u= oisture as
i deter =ined by this effort. Densi:y was specified :: be greater than e3

'| percent of the =ar.1=u= densi:y. Once field cc: pac:icn is such that the
* ,

,

L fill densi:y is si;=ifican:1y higher :han abcut 105 percent of =axi=u=,
the specified tolerance from opticum coisture conten: is the laberatorye

I cecpac:ica test may no longer be applicable for field cont cl. As'

compac:ive effort is increased, max 1=us densi:y vill be increased and
c opti.u: ==1sture centes: vill decrease in the labora: cry test. This
1 change can only occur in the field to the exte t that the field coisture
"

centent vill per=it it. Therefore, to benefi: f:c= the increased
; cc:pactive ef fer :he field =oisture content cust be lowered. As this-t indicates, the lecatics of the compacticn curee changes with a correspending
i change in range of acceptable =oisture cen:en: relative to epticu=. Ai2y percent nunerical value of noisture conte:: acceptable at the specified
E cc: pac:ive effert vould be tro ve: at a higher effort i:dicating thatu higher densities for that soil cannot be achieved. Therefore, if the record'

shows high densities for such =aterial, the data are in error. This was~

appa:ently overlooked.

Picts of field da:a for cc pac: ion test BPP 278 are sheva en Figures 1
threcsh 6. The title of each figure gives the assu=ptiens cade in
pletting data for the figure. In eccparing figures 3 a:d 41: 13 seen that

-

a cajori:7 of field tests were cade using the cucitar device. The :vo tes:
results shewn en Figure 4 for the sand cene me: hod indicates one tes:

- result en each side of the zero air veids curie. "'he ene falling above the"

:ero air veids curre (shown on Figure 4) is designated by U. S. Testing
g Cc=pany as the only passing sand cone test (shown en Figure 6)
r
L
'

For a field test result to be valid as well as "Passin;' it must fall with-
in a well defined area en :he plot ecetaining the laboratory co:paction

This area or vindev of acceptability is shev: f:: a hype:heticalcurve.
-

*

ccepactien cu:ve en Tigure 7a. that voeld tec: require:ents of Specifica:1cn
72 0-C-;10. I: is defined by horizen:a1 lines a: ?! ;ercen and 105

[ percent of specified density, vertical linen through + 2 percent of ep ir.us
=oisture c;nten:, asd a li e parallel to :he zero veids line indicatingt

, sa:ura:Len abeu: half var between the ce:paction curre and 100 percen:'

i satura:Len (:er: air veids curve). The upper 11:i: cf 105 peresp: of
[ specificed densi:y is not defined in :he specifica:icas. It was
L arbi::crily chosen as an uppe: limit since engineers h:ovledgeable in seilI cc:cac:ien have observed that cu=bers greater than this give increasingly
1 invalid ce=parisens between field test rescits and :he specified laberatory

h:es: curee. Therefere, if all data pein:s fall vi:hin the defined vind:V
:here veuli be no rease: :o assume tha: they are v eng. Hevever, when D
cany da:a peints fall cc: side the designated ares :here is so=e:hing vreng [t. vith the infor:ation and : hen all data peines bece=e suspec:. A reviev

! cf all da:a indica:es : hat abou: 25 percen: cf the cohesi e soil tes: $*:esul:s fall within this area.
'Octs to O s., le. h o k O W, " W in d M a)" dMd bPdWJ D f
w u m w - 4 . m + k. - A re w h. A b e-
wale, , "Deze T, wo4 kdieja.fs., N -,
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yigure 73 shevs as area where field test results vould be acceptable,*

in theory eve: though not in stric: accordence with the specificatie:s.,

Figure 73 was crrived at by expr.nding Tigure 7a to include test resul:s,,

I up te a cerpa :ive effort related to ASTM D 1557 (56, 255 ft.-lbs/f:.3)
! vhich is censidered to be a prae:ical upper limit. About 40 perces: of^

all cchesive seil test resul:s ves.1d plo: in this area.
:

'
6. Accuraev ef Test Ieuierent

t

*

Almost all (ever 95*:) field density tes:s en echesive seils were cade .

,

using the Nuclear Density device. Specification 7220-C-210 section'*.;

12.4.2 page 42 indicates this to be acceptable for =oisture content .

-

, deter =inatics provided that the results are cecpatible with those*

ob:ained by AST:1 D 2216. Similarly, section 12.4.4 says density
{ deter =ined by the nuclear device is acceptable when results are co:pa:ible

with density as deter ined by ASTM D 1556.-

+
| *j in a let:cr from U. S. Testing to Bechtel (dated May 30,1974), the,

i 7 *

average deviation of the nuclear device frem oven-d:v meistures was +.12%

h{.[ '> , data vi:h the range of differences being frem - 3.2% to +3.9%.

'
!

for a se: of 30 tests. Eevever, the standard deviation is 1.77% for the
'

n Thus,yg} $ accuracy of :he nuclear device is questionable, and could translate 1:co

h-.7. J
errors of reughly f4 pef in the dry density calcula:icn. (It sheuld be

-"

no:ed tha: errers in the moisture centent tend to shif t the posi: ion of ~
-

$hf test results en a coisture density plot approximately parallel to the
*

V
g% q) :ero air veids curve, assuring the in-place vet densi:y is correct,
3 e and thus do so: e.glain the large number of peints which plot outside
g Q this li=1t. See Tigure 9).

3. Even vi:h the range of possible error for nuclear-de:ersined moisture
'

W t
5,y

.+dvalues shevn above, it appears that the con :ciling fae:or was selecticad'

f5 [ of the a;prepriate laboratory test curve rather than :he type of field tes0
f g cathed In cost cases where the test result plots outside theused.

accep able :cce defined in section 5, the difference between nuclear andy

|' ( f sand cone ecthcas would not have =ade the test
,

result acceptabla had aj b) t y sand cone =ethod been used. Therefore, it must be concluded that the
-

} g :: vreng laboratory compaction curve was used.

7. ,T. elative Densi:r Tests-

*

'

!
Cases were noted where densities in caterial classified on the data

,

sheet as :ene 3 (sand) was ccepered to the caxi=u= density in pro::or
! type tests and other cases where densities in clay soils were cocpared to )

the cani :: densi:y in relative density tests. An error exists in the*

rece:d in such cases ei:her in :he classificacica of :he soil en the data
,

*
'

sheet er in ec: paring field tes: resul:s to inappropriate laboratory test
; data. I. general, it appears :ha: rela:ive density tests were used in
!

cont:elling densi:y of sand fill.

|M
' AS M D 20!.fr se::ien 7.1.2 t.*e: Me:hed s:a:es: "No te 2 *a* nile the dry 3n:hed is preferrad frc the s:andpcia: of securing resu':s in a sh:::e: yperiod of : ire :he highest caxitu: densi:y is cb:atted fe; sene soils in ea'satura:ed sta:e. At the beginning of a labo:stor/ test progra=, or when,

- .

,
..

MW*,

*

W e.h ci. d cL n y d e n 'dt's 4
'

w era. t s et.1 w 'w s Februar3, W7694. mf,Lte, - vv3 a,wMtes med as, sm0wunwexa
w c..,4s,wea., wA Mo4e, 2. J WTM t @ .
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| 'I la radical change of =aterials occurs, :he =aximu: density test should
|'

, , \, be perf : ed en bcth ve: and dry s:il :e de:ertine which =ethed resul:s
geg7qin :he higher maxi =um densities, (in excess of ene percen:) it shall be ,felleved in sue:eeding tests." A= exa:ple of ve: and dry relative W, |

] densi:y is sheen en Figure 10. C.T.....C._,_.. :_. :- d: i-66 g,/7di As a censequence cacy field densi:y tes: resul:s enzeed 100 percen: of
! =aximum dry labera::ry relative densi:y. As an exa=ple, for laboratory'

test P.Df5 a total of 565 field tests were made. Of this to:al, 364*

tests shoved greater than 100 percent eo=pae:ien. The highest relative
,

.
,

density found was 142.2 percent with the =ajori:y of tests over 100
.

percent f:lling in the range of 100 percent to about 130 percent. Since
the difference in =animum density between ve: and dry re: hods is about
4 to 5 lbs/cu. ft. (based on rscent data) any test result greater than
abcut 115 percent (based on the dry method) is suspect.,

,

i Even if the vet laboratory test cethod data vere aveilable for all sands,
; it appears an unacceptably high number of fi .1d test results would have
j greatly exceed 115 percent.
i

s E. Su.nare
i

# in su= ary, as discussed in section 5, about 25 percent of the field test -

64 ' g y results fall within an area that is defined by the specifica:icns, soil
,,p d ,-

<d D techanics enperience, or are possible based en the ccepactica characteristics .

of soil. Abeu: 40 percent of all data pein:s fall in an area considered"H possible for the gi'.en soil as defined by an ob:ainable cocpactive effer:
of 100 per:ent of AST): D 1557. Refer to Figures 7A and 73 cnd Section 5 of
the tex: for de:er=ination of the areas defined as acceptable.

Since more than ene half of the test results fe relative density and percent
ceepac:ien fall ou: side the possible theoretical ce:parison limits, it

! rust be cencluded tha: these test results are suspect and should net be used
j. alone for acceptance of plant area fill. Therefore, other ceans of tes: int
; have been established and ecployed for acceptance of the fill.
.

.
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I Listir cf 1.11 _terifict:iens T.ef t:cn=td in ?::n: 'res Tii' 5:11. .

!. Tes: ?.c :::i: i..i ch cre '.'r ed f e r : D :: ' ::c Fic;d tensi:. Ter::

f f

&

1

.c
- T
I' Classifica:icn I*o. of Tects -

'

:r ..

! .

'I B200 90
B251 31

f
? 3252 22

> 3254 42r
.

3255 57
| [ B260 6SL

? . 3261 36
!

+

.I 3262 165
c 3269 227.

[| 3270 226
L r,

3271 141
,g B274 37

T 5276 21
-

abe,
|

- ,...
Lot

{
L

3273 82
-B297 22

RC15 20
!

R0l6 61''

R024 24S

.
K030 54
R035 $9

i R038 39

R039 2E
'

!
t- R040 35

K041 69
}~ K042 103
' R043 45

P144 71o

"

R045 43'

.

R049 63
R054 ils

R055 566
R059 65r
Rosi 559-

! K063' 42 ,

I K065 59

!
!

! ::o:2: Spec.'7222-0-203';ivas a :::i: ef a;7::y. ice:e*y 20 fitid
tests to esth lateratory test.

'
i

!!
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TABLE 3.

Netes en Oues:1 enable Clearine of Failed Tests..

| 1. Test uu=ber !O 245 fails due :o high meis:ure. Cleared by 10 246
'

which references a p ceto: vith higher ep:':== =eisture cen:e::
j (Ch;) such tha: the i2% of opti=um require =es: is met.
I
i 2. 20 205 fails with =cisture centen: 6" above the OMC. Clearet bya

' . ,

! 1D 215, which references a relative de:si:7 lab standard, a:d is-
.

! ' self still 6 away f rom the CMC of the p cc or referancsd by MD 205. .
:- '

.

3. MD 223 fails because of high coisture. Cleared by ND 228 vhich
has actually a higher meisture content and lever d-esity, but references
a different proctor; the ratest passes and cicars the failure.

'I
! 4 Zeth MD . 844 a:d 886 f ail because of high ::isture and icv density.
! They are cleared by MD 888 vhich references a new proctor with
3,

1cuer axi u= density and higher OMC than the first.

j 5. 10 251 fails due :o =oisture being too h'gh. Cleared by Im 253
; which uses a higher CMC proctor.
,

'

6. 13 668 clears MDR 634,' but the two tests show no correspondence in *:

loca:Lon, moisture, density, or lab standard. .o

7. MD 771 f ailed, being too dry. Cleared by MD 782, which has al=ost,

j ide :ical ecisture centent and dry density but uses a new 322 with
Icver opti=us moisture..

! 8. MD 23$4 clears 1D 2342, referencing a different proc:or with en
CM2 vhich fi:s the in-si:u eceditions. E:va.er, the 4:y density
cf MD 2334 is vay toc high to fit the criginal soil classification,'
and in addi:Lon, it falls outside of the :e:o air voids curve for
the classification which it has been changed to.

,

9. 10 556 clears MD 554 by using a E"? vith lever moisture requirements.i

The field densities differ by 24 pef a:d ve:1d seem to be different
caterial.

' *
,

,

10. 13 553 clears MD 555 but has too high a da:sity to be the same soil
.| as }c 555. It also uses a different procter,

i
.g 11. !D 566 and 56S, classified as EMP 262 cchesive soils, are cleared

by MD 569 vhich is class'fied as RD 33 and has totally different,
,

| soil p;cper:ies than the two f ailures. -

i

). 12. :D 1317,15,19 and 20 f ail. and are all cleared by :D 1477 taken
ever ! weeks later. There is poor ce::es;c:dence 1: the soil preperties
and the proctor is different frc= failing : passing tes:.-

'

13. 10 2965 clea:s 10 2963 vi:h a differen:';;:c:c: through the tes:
results vould have bean passing with the original.EMP.

.

14. !D 1385, classified as 312 278, is cleared by FC. 1461, classified
as RD 55.4

$13 01594
-

.

.
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'

15. 20' 170, classified as RD 24 is cleared by D 173, classified as, |_ 157 234
t

t t

16. !OR 257 fails with a rela:ive de:si:y ef 772. Cleared by !C: 291.

'
; which has .1 .:cf Icter de:sity but arbitrarily cu:ds up the rela:1ve'

de:sity :c E02; it passes a:d clears the failure.

17. 2: all of :he follevi s field de:si:y tes:s on sa:d, the passi:g,

i .. tes: has app cxina:ely :he same c: icver de:si:y thr: r.he failures..
:. . but references a lever =axi=u= density D lab s:acdard:-

.

L

-
7 l'DR 343 clears D R 339
; MDR 514 clears 1DR 507,[ }DR 513 clears 1DR 508

'

DR 515 clears D R 509: MDR 516 clears MDR 510
'

,;; }OR 522A clears )CR 521
- .; MDR 358 clears D R 556, 557
t DR 480 clears D R 473
l+ ICR 555 clears DR 525, 527, 534

- 's }QR 533 clears MDR 526, 530, 531L
D 18. D 238? clears D 2342, but is at 7' lever eleva:icn.. _
._

_

19. 10 123 clears 10. 122, bu: is a: 10.5' icver eleva: ion.,

- 20. D 149 clears 12 142, bu: is'at 10' higher elevatten.
__ 21. D. 1694 clears MD 1693 bu: is 43' away fres :he site of the firs
; test.
.

{ 22. 12 3114 clears !C 3102, bu: the two tests are 68' apar .
, :w

' 1 23. D 186 clears ID 183 though it is 110' away.p.
;.

9 24. D 1209 clears MD' 1207 and 19 1205, ye: is 133 f:. away from the.$ failures.
-
w
t.. 25. - D 1097, dated August 4,1977, cleared by 10 1048 dated J61y 16, 1977. *

. .
3

- [' :*c:e: ~ is cable gives typical observa: ions and is ne:a ean: to be a'.1-;z inclusive.
,

; p--
._

.
.

i

i r. -

;.

' b'..
i .

t .
. -

l'

, L.1
.

!

L f bil 01305~
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TA3LI C

| __

Notes e: Cuestionable Test Datai ..

!
?
'

l. The first field de=si:y tes: to reference RD 24 (5/73) has a rela:ive
densi:y of 170.6". The s:andard ec=:inued :o be used, however, with j;, ; rela:ive densi:les grea:e: than 100% occuring repeatedly. '

!

! 2. Si ilarly fer R3 30, :he first :vo :ests (9/75) have 114 a:d 122 - -i *

rela:ive densities, yet the s:a:dard was used for 10 menths, 54.

tests, with 52% of the results over 100~. -

.

3. During the first two weeks of use (7/76), RD 41 vas referenced 22.

tires vi:h 12 tests over 100% relative density (6 tests ove: 110%
and 3 over 120%). The standard was used for 5 menths, however, witha

! cver 40% of the results over 1000.!

4 The firs: test using RD $5 (S/76) has a relative density of 119%,
with the field test bei=g cade the sa:e day as the standard and,

-

:hus, assu=edly the same material. These resul:s veuld threv
deub: en the lab standard, yet it was used for tre full years and.

'

566 ces:s, with 64% of the results over 100 rela:ive density.

5. Even high density structural backfill standards such as RD 61 *

.

(:a:1=== de:si:y of 125.3 pef), used 593 ti es, shev over 25% of
the tests having g: eater than 100: relative density.

6. The first seven :ests referencing IMP 269 (sca::ered over a two =enth
period areund 7/76) all f all outside the :ere air veids curve. This
classifica: ion was used for 1 1/2 years, referenced 227 ti=es.

.

! 7. The first rue tests referencing EMP 270 (7/76) f all 6 pef above the
} :ere air voids curve. Centi:ued use of this proc:or for over 2 years
t

resulted in 226 tests with 82 outside the theore:ical maxi =um.
: 8. Tc: :he first men:h (4/77) all 3>:? 278 cests fell en or outside the

:e r: air veids curve. For the nex: cench, ever * calf the tests did
the sa=e, c: have greater than 105% cc pactien. The standard was *

*j used ever half a year, with '~. ou: ef a :etal of 32 tests outside
i :he zero air veids curve.'
,

,

j Note: his table gives typical observa:1cns and is c:: mean: to be all-
n:lusive. _

.!
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i NOTE:
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.

,

_._ 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 2 OR 3 PCF INCREASE IN MAXIMUM DENSITY AND THUS RESULTS .
*

AT MUCH LOWER RELATIVE DENSITY WOULD BE SUSPECT, SAY 105 - 110
j PERCENT

-

i
..

:

*
.

.

. , , .e

"

FIGURE 10 * *-

'

CHANGE IN RELATIVE DENSITY SCALE FROM DRY TO WET METHODS
OF OSTAINING MAXIMUM DENSITY , BASED ON RECENT LAB RESULTS
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j ANALYSIS OF lilDLA';D PLA:.'T AREA FILL,

'

JOIL TESI'PICOPSi -l

FIUDINGS TO DATE
.

i

Prepared by: T. Hehili
,

*

.

The following report is a brief surnary of initial findings in the investigationt

of the ifidland Plant Arca Fill Soil Test records. The analysis has been con-

6.Ng A1E4 ducted by T. Hehil and J. O. k'anzcek. Though a computer aided analysis is being
C

''
; prepared which will be far more extensive, the present findings were obtained
)
' merely by scanning the records.

.

7 '

%-

Host glaring is the departure from' Spec. C 208 regarding frequency of soil
TCSTIM

einn M.. ..un. According to this spec., Lechtel !!odified Proctor and Relative,.

,

Density classifications were to be established one per everya w h N = yards

of fill, with field density tests being made every.SQamesn Thus approximately

this:;+= cess should be made under any one classification.
.

.

1 RD 24 is referenced 196 times

a. RD 55 is referenced 491 times

3. IED ~ 61~.is ref erenced o /4, cimes. ,1 Er I, MI

.

4. BIT 270 is referenced 210 times,

5. LIT 271 is referenced 135 times

6 BFT 269 is referenced 217 times i'

l

I I

| ., ~7. L.T 277 is refercuced 148 times
bO .01512i

f. ElO 278 is referenced 81 times 8* 7%| |
\

'

* LOGL \

~ToTht. 2,0 52 IM7W5 56GTO*
g

/0~ -
Thus a relatively small number of classifications were uced to reprenent vant

.

quantitics of fill pinced. Furthermore, CUc_ J d .j @ ver which a clancification
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was used has been found to be as much a[ 24 moneha:] \ {| ,

"

t

No It is assumed that no single stockpile of a uniform soil type was,available
I

for borrow for two years straight. This is supported by the s&easonanz6mmann
%: .

- W ;hi_ch resultin TielcLrela_tive'~ ciensi_tles;cnce.ecag.100''.J

[ For example, 9% of the RD 24 tests show relative densities greater than
n

105% with the highest value being 131%. RD 61 tests over 105% represent

15% of the total 574, with the highest value obtained being 137%. RD 55-

tests with over 105% relative density comprise 51% of the 491 test, i.e.,

i -

this classification was misapplied more than half the time. The highest

relative density obtained under this ch142%@

~

p ompaction of cohesive soils at times exceeded 105%. In addition, man
.. . .

- tests on cohesive soils show combinations of inplace dry density and
.

toisture content which place them outside the zero-air-voids curve for their
"

assigned classification.
'

Ihe follouing table illustrates the trend to misapplication of the Bl!P test.

classifications:

,

-s
F :

Soil Classification % of tests over 105% % of tests outside
'. Number Compaction zero-air-voids curve.

.I BMP 278 22 51,

_

j BMP 277 11 49
~

MIP 269 1 12

* "
BMP 271 2 30-

BLIP 270 * 4 30
.

e * 00 0 .

SIT '0dh .

:. .

r ;, ;
'

.

~
.

._
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! Ther'c is a tendency for obvious misuse of a classification to appear very early,

i
~i <

!
'

and yet not be flagged. The very first field density test referencin RD 55
1

shows 119% relative density, throuing doubt on both the in-situ soil and the |
;
'

classification itself. Another L!T 278, was first used on 4/1/77. ggjf; y'
-

-
-

gts in 4f 7fluereEisal.d1 (i.e. outside sero air voids curve or 105" ccupaction),

j as were 57" of the tests made in 5/77. Yet the classification was referenced

52 more times over the next 5 months.

Similar patterns ArerrevealecuouncothErm?F-rsfiMWd?Dderad
i

mi_screpancies .in:rnetuse :or.rclassiricacm.-myagrgs.cm= *mitsWi
,

ket oc-ccon tinu cec to Eaccep r- =i mermultT3

*
.. .

-

:.

'l. .

d;)g ) The wrong pass-fail criterion was used.for.non-cohesive soils at various times.

From the fall of 1974 to the fall of 1975 all relative density calculations

were made by dividing the in-place dry density by the nzxicum lab dry detsity.|

[ Many of the tests which passed by t'he above method fail when properly calculated.
.

.:- '*
_

I
For ex ample MD 215 references RD 24 and show a compaction fo 95", calculated

| by the wrong method. Uhen recalculated,'the relative density turns out to be. .

i
. .

72%, failing. This test was used,,to cicar four other failing tests. :one of.

,

.
,.

..
.

the bad calculations verc ever flagged. _

; 1: :" li
'

I -

! :- : :-
'

. . .
" &

.

SU 01513
.

|
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*
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..' NOTES ON PROCTOR DENSITY \

''
*,

i )
. ,

The moisture density curve is a result of plotting to suitable sca1 s the dry |
9 '

_ I*
densities obtained at various moisturecontents used for the trials.! It shows

. .

i

. l. that the range of increasing and decreasing densities are due to the water
.

'
'

content of the soil.
, The highest density indicated by this curve for any

moisture content is the standard or proctor density; the water content at,
. .

', which this occurs is the optimum water content.,

f-
,

i

The zero air void curve may be drawn es soon as the specific gravity of the
.

soil is known or c timated. This curve represents graphically the theoretical,

'.
maximum density that can be produced under a given moisture content.

We reconize the fact that the density obtained by the standard technique is

not an absolute maximum, explains the occurrence of field densities h1 her
it. :: ..--: . r.::. 5' '., - -

; .. r '..

than this value obtained during construction. Such* densities must be secured
.

Tr:- ; '. . '.*: .i li'. :: : . . i .. ' . .:S 3[.,rt:
.

.

'.:g '. " : 4.*tt!.*;.. ..

below the optimum. However, a density that approaches the n,ero air voids
.

,

. s- r- - *- ".. .: .- . ~. . ' . . .:-' * ' . |.
-

value might theoretically be obtained, but with much more compactive effort.
..

l't: ; ef :... .. : .: ...t:". I: .: .; . ' . . . . . . . . : . . . ! .* - . . ". . r'.. : r : :.::.'. '.

....

4

,

*

; Te: c:: : , * ; '" O ' ' re f : r .. :: * *. ~ ' r ' t '.:: ..
.

..

e c:r .n: . ie:. f * !!*:, c .* ::*/ . : '
| Example Specific gravity = 2.63

- -
' '

' .
-

b; :- ...:. .- ' ' . *. r. r * .' ,;.r*.| . . - t.: " - " . ' . .

'c -'.

A cubic foot volume containing 120 lbs. of dry soil is occupied entirely by
. . .

#

7C . f:;i:: L. to : e... ; * ' . ' :- . -,. .: :M f' t- '. s . '. '' : .

* ** .

soil and water. Then the soil occupies 120/62.4 x 2.63 = 0.73 cubic feet.
: ..: . . . | . . c. . .' . . . . . . v . r . e * . :

: The remainder 1.00 - 0.73 = 0.273 aust be the volume of water. This water1
1

will weigh 0.27 x 6'2.4 = 16.85 lbs., which when expressed as a percentacc of.

'

~; dry soil weight = 16.85/120 = 14.0%. This represents one' point on the zero
*

air void curve. ' *

O 01G14'
'

J0W/cf '

. ; - ,

; '*

.

.

. y,p u, m.c , ... .., ,. . . . . . . . . - . . . . . . . . .
. .

k_
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Bechtel Associates Professional Corporation-

, , .

f'

Inter-office Memorandum

RECElVED| To R. L. Castleberry Date 10 January 1979
!- J AN 1913I9
.

Subject Midland Units 1 & 2-Job 7220-001 From S. S. Afifi
'

Plant Area Fill . KARL WlEDNEROf Geotechnical Services,

'

t

Copies to S. L. Blue At Ann Arbor 10(D)5
I H. H. Burke /W. R. Ferris w/a 7220-79-5

P. Martinez w/a
J. O. Wanzeck w/a'. K. Wiedner v/a
1320, 3410

1

:
._ .

Attached you will find J. O. Wanzeck's memo in reference to plant,

area fill placement records.
.

We feel that further evaluation of these records would be in the
best interest of the project. It is possible that some cor=ittents
cay not have been cet. The matter was discussed with K. Wiedner
today and it was agreed the task force will work on the subject.

*

.

7'
,

J -
-- - - - ..

,. S. S. Afifi
..

J0W/ lap -

'

Attachmen.
,

: -

'

JOS 72'40
s n u. a. .i . . . ; .. .

! re os. e sca. I e 8

I I t 4

. .' :. .. - .. ...a niv. p. t. t j i/__s QI**
..

,

a sv.e. t. Y e ! 8 *
,

__ t
,

i - - a.ev. e. e. p i e. . ..
'

* -
a'.s t. o. t. p 8 ,j_i _ ',

*
i " ' * - 8 _ !_. . . '

. . . .

ILt:7 j, _ e. 8_I
,

'hN - c$m.
~

-

a:
~ ' '

. . . . , . .,

r-= | i-- ~-

u.. ..

o r, e : 1_

';':.' y Y " l ' -: -'

.

, , . . . . . , . . i , ,.

"3.t. : . |--!-i i su 01a1g-

~ :. i , I
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Bcchtel Associates Professional Corporation i,
' -

1 .,

: 1 Inter-office Memorandum i
- -. .

' i |.

!* .

To S. S. Afifi Den 10 January 1979, ,

*
' subject liidland Units 1 & 2-Job 7220-001 From J. O. Wanzack*

-

| Plant Area Fill
''

,

' 8 Geotechnical' Services!
,,

,.

' Copies to S. L. Blu. At Ann Arbor 10(D)5
'

' .

| 1310, 3410>
< -

; ,. .,

'

.

I' have made. a simple review of the plant area quality control records, .

) } and the following is a brief summary of this review.-

i -

: Under specification C-210 as monitored by the field testing specification
! C-208, the following is offered for further evaluation.

| 1. Relative density test results were used for density control on .

!

h *

Zone 1 soil. Zone 1 is classified as cohesive; relative density
' '

is used for granular soils.
. .

: / 2. Maximum density as determined by the relative test was used as a
Q, j : basis for arriving at 95% of pro,ctor density (i.e'.,109.0 Field'

= 85.6%.114.0 Rd max.* *
,

In terms of relative density, this would be about 40-50%.
*

, s
3. Failing tests as deternined above were also cleared using the same

i erroneous procedure. ;- i..; . .

; . .

; 4 *. RD #55 (Ymax. = 109.7 fibs 3) was used in many cases to check
j ,. . densities. This may have appeared to be the material described, but
: l in many cases, the maximum density was more than 109.7 lbs per -,

h cubic foot as evident by other tests and many cases of relative
'

| densities exceedins 100%., , . . . . __ _
,. ,

; \Q |
5. Some relativa density standards along with BMP standards were'

j changed and passing results were obtained (i.e..1:D 858, RD f49
0 66: was cleared by HD 872. RD #41 e 110%).i --

i

| On specification C-211 structural backfill, the major fault' I an'see
!. at this time is that Zone 3 material was used for structural fill. This'

g
| ! material (Zone 3) was specified for the sand chime. .y fa the . dikes and
'

| has a different gradation than was called for in C-211. I believe*

| | that this material is suitable, but it may have a conflict as far as
j the FSAR is concerned.

*
,

.. .. .
,,

'

* We can see from these observations that the findings from the administration-
r

buildi,ng F.ay hold true for other areas of the plant fill. It also in-
dicates the. testing lab may not have always had qualified supervision.

'

| I have not ye't completed all studies that I ag doing but I want to keep
you aware of my progress.:

.

LQ)qdE

| .1.1 n. 1? m erk

k-
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Bechtel Power Corporation

~

i
-

-

.

'

! Inter-office Memorandum

! i To J. A. Rutgers com November 28, 1979

. \
'

j ; subies US Testing Congany's Responsa From J. Milandin
'

,

- to Bechtel Report of Test Data
on Soils Used as Fill - of Quality Assurance

i Midland Units 1 & 2 - Job 7220 .

I Co#es e At Ann Arbor
j P. Becnel E. Rumbaugh'

i L. Dreisbach S. Blue
R. Rixford S. .Heisler'

-

i K. Wiedman D. R. Johnsoni

| 1 R. Simonek T. E. Johnson !
4

,

t

) The subject mport is attached with seventeen (17) mark-up comments'

by G. L. Richardson. As you recall, Gary conducted several audits of! ,

j US Testing operations, was the Lead Quality Assurance Engineer at the
i site during the time most of this work was in pmcass, headed up the

Quality Assurance effort in the Plant Fill Task Force and assisted in
.

j the preparation of our initial msponse to the NRC 50.54(f) report.
: Gary's comments are annotated 1 through 17 in the report and identifies

amas where Geo-Tech should provide technical comments.i

i ,

j Generally, the opinion of Gary is that the response is defansive and
does not address basic cause for many of the pmblems reported by the
Bechtel Test Data Review.

] I would suggest that Geo .ech and Qualit y Contml pmvide comments
! for the US Testing response.
4 .

.
2 ;

' d,

! landin
*

,

JM/le i
''

i JM-79-121 ,

,

I File: AA0-QAR-79-66
'

*

i Attachment
i i

~~

'
,

L

|

1

i

;

i

i 58 01521
"

:
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Bechtel f':. - Corpora' n' - -

interoffice I/iernorandum 0 0 2 TG 5# #
i-
t -

!

J. Rutgers
,

Job 7220 Midland Project October 29, 1979 |

Subcontract 7220-C-208 |""'*

U. S. Testing Com .cnts of Bechtel L. E. Davis |
Geo-Technical " Review of U. 5. Testind'*"
Field and Laboratory Tests on Soils" Construction

*BCBM-521-R
Midland, MI

, ,

Attached is a report submitted by U. 5. Testing comenting on Bechtel
Geo-Tech's review of test procedures dated July.1979.

. .

If we can be of further assistance, please contact us.-

/

LED /JWL/km
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File: C-203-222/1015.900-

0::tober 1,1975.

I .

i

|[b U)
!

Bechtel Power Corporation
[P. O. Box 2167

-

Midland, Michigan 48640 007 9 1973
.

,

$ Attention: Mr. J. F. Newgen BECHT$L FGWE~r ( 2. 9.
* 9

JOS 72 O
Subject: Midland Project Job 7220 m Arg~/ g g-!

| Subcontract 7220-C-208
U.S. Testing's Response to "Geotech Review; o

! of U.S. Testing Field and I.aboratory 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 sumary con-
tained in Section 8. however, we feel it is necessary to re-

j spond to all the sections, which in itself details Section 8.
-4

.

Our response appendices the Bechtel report in so far that
! it closely follows its logic, answering questions or making

statements on each particular point. This U. S. Testing report ,
| 1s not' meant to point fingers in any direction but only to
| indicate, to Bechtel, some of the problems and concerns we .

*
|
t faced. -

.
.

If you have any questions, do not hesitate to contact me.i

' ..4

Very truly yours.
*

.

UNITED STATES TESTING COMPANY. INC.
;

!

Y .

* -

!
!, .

M. Anselmo
|' Project Engineer
i

m:hs * "
Attachments .

,
'

SH 01523
,

i
-

.

, ,

|

|

1".: / T. d./..".'.",'/./.!.!.!.#. 1.!.!. ,.i.".1.,i"..t.#,n' .!/.,!,!.n...'., nit.'n!#.'.! ',;".!,1,#..#a,u.i#,u,,''!s'n..,',.;u.1"#..!!.,'.#..!. a. .f.".i.!!.J.!.n'. N..'J!! l'.'r'n I,Q. t .. f.- . n.
i .a .u u o

.
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1 *

UNITED STATES TESTING COMPANY'S
a

* '
i -

,

Response to the Be' htel Report -c
:

-

|.
, .

-
.

' Review of U. S. Testing Field'

' *

4 and Laboratory Construction
i Test Data on Soils Uses as Fill"'

-

1

'
'

j .

'
i Midland Units 1 & 2-

. *

Job No. 7220
|

.

-

1 .

i -

: . .

.

! i -

! .
t . . . .,

'

Note:, This U. S. Testing report must be read in *

connection with the Bechtel report in so
1 . * far that it will provide clarification;

and rebut statements contained therein., .
..

4,
.

;
,

!

,!

-.; ; .

. ,.
'

I

4

-

.

..

< . ,

.
. .

i .
. . .

.

S8 01524-

, .

'

t ,
. ,

.
- - . . . . - . . . . .. . .. . .

. .

-. -_- - - , . . --,,...n. , - , . . - - _ - - , - . - , . - - . , , . , ,,-_,c.-,,,.,,..,,,,,n..-
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l
i i 1. 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
,

j | Table g-1 of Specification 7220-C-208 and the period of time lapse between '

; Laboratory Tests vs. Field Tests. -

.
'

' *

.
; ,

It is the position of U. 5. Test.ing that Bechtel was then and is now W
.i ' '

responsible for the m'onitoring, determining and connunicating with U. 5.j, -

i Testing on the fill yardage'for use in performing Lab Density Tests. In
~

'

j' ,7
y

i fact, there were more Lab Density Tests performed by U. S. Testing Tech- u,.$
w niheer:

nicians (who were double checking results) than directed by Bechtel. It 'u

should also be noted that, in most cases, our only Bechtel interface in (.. y(,fi
: .

.

,
the field was a labor foreman. bI

'

,

The testing of soil will yield. the same densities no matter what tims lapse
f . ..

j has expired between original testing and subsequent re-tests as long as the
,

-
.

1 - . '
i material re-tested is representative of the original tests and the test

'\D
i .. .

.

l method has not changed. The actual volume of soil that may be represented
.

.

f by any one compaction curve has not been nor can it now be determined. In

I addition. Bechtel did not control excavated material as required by their ,,~

}

.

specificationsanddrawings(documentedinreportonAdmin.B1dg.)anditI

.

|
would be likely that any given cubic yard of soil was not only placed several!

- I

! | times but tested several times, i.e., the same proctor values would be
,

i~ .

employed each time a yard of that particular soil was plac L'i '

ss es +* !' Huass 7NE "nen.**s # ** " *' 'R

m Qk, gg-sessn ,, mars a, m -- s -a. .
,

|. rue ..s n.k ree W- ' -

.

'

1, . .
,
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; -

Visual proctor. selection was many times backed-up by pounding a new proctor, y
| |

in fact, most proctors on the jo'b were generated in this manner as opposed h

f to Bechtel maintaining a frequency list. ,q

f
During the original submittal of U'. 5. Testing QA Manual', Bechtel (ProjectC ,

Engineering & Subcontracts) removed the provisions for performing one-point %'
| ,

proctor tests for each Field Density Test.

-
,

.

|
; - .

j c 2. Questionable Retests ,

. -
,,

!

The statement "A Field Density Test th&t ' fails to meet requirements of the
!

,

!
_

All ;

. .

specification should have been reported to Bechtel..." is incorrect.

failing test results were reported to either Q.C. or our field interface. j' ,

j;
i

!
However, it has become apparent that our field interface may not have been

<

-
..

Any test U. t Testina diennuittaned_1

j responsib1,e for making these decisions. _

f

'

as " clearing" was done so at the direction of Bechte16 clearing of failing *|
*

i' ,

tests still .is a Bechtel responsibility'and on the occasions where U. 5. Testing j
,
s

'

i i !

|-
noted clearing tests, the report was a mode of conveying info tion from our

|
interface. TheBechtelReportmentionsthree(3)caseswherefailingtests 1

|.. *

were cleared, one was "apparently resolved by merely using another Laboratory }|
: !

| ;
j' [

Compaction Curve...", another " tests labeled ' failed' were incorrectly clear,ed
i

'

!

,I though the same laboratory standard was referenced.", and the third "twoi
8, ,

I ratests were dated prior to the time *the original test fatiure." In fact. '
|

'

g *
. _ _ . . .

i: _

**
.

: ,

l I N
'

*

| I
* ,

- ,

,
.

,

! l .
.

: *
i

-

{ T* a si w ne- * a w a ** D
.

'

| - 2. -
,

'
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these ' clearings' were the action of Bechtel employees who were also in th[/4:4 #A*'/_
j

3E pp 3 at the st'andardhabit of marking up U. S. Testing reports.-

! 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.likely 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 perfonn testing not control
,

.its placement, and in fact. U. S. Testing was excluded from being involved
p(

-

.
.

\,,
'

in placement control.
'

-

-
,

,
- . ,

'

3. Th'eoretically Impossible Test Results
*

.

Any given soil has individual components that cover a broad spectrum of ..

specific gravity values. The majo: factor contributing to specific gravity'
,

values determined by the test method Bechtel requested (ASTM-0854) results
' - < ..

frca a 25 gram sample and thus the specific gravity values resulting therei

from should be interpreted with that in mind. The application of the Itkely
.. ,

.

-
. .

'
,3 - Sll 0.15 7.,

'

.

.,
,

e

~ -

.

,, ,, y,,.

e ee e
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band of, specifi represented in the Bechtel rep
,

result a 49 percent reduction of theoretically impossible results. The.

[ rama nder of these test points falling above zero-voids line will be d sc/ussed

! in Section 6. However, specific gravity values from 2.57 to af for soil
i
fractions are documented for material on th,fg proje .

%. ,-

.

'

The coment regarding the doubtfullness of the variation of soil properties is'

', likely to be dis' counted by an examination of the data of the current soils
,

,c evaluation program.
~

. .

, ,

- -
. .

,
,

.

i 4. Repeated use of Questionable t,aboratory Test Data
,.

[ AlthoughDhe-fed th. muii warnot oeing placed or compacted according to)

s ecifications" was a major ca'use for concad!t is evident that another area'

! N
of concern suistwo. Errors in calculatioris went u'nnoticed thru nood ,ha M ng

system. It is unfortunate thatTechtel's checkinc tvi+== <61+=Aa5 #".#
,_

experienced difficulty. # { HM #" # @8# # P80
, ,

{i.r < .- ,

5. Limits of Accuracy and Acceptability for Test Data .

*
Although Bechtel statements 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 '3
'

,

has been demonstrated that the nominal scattering of data that may not have e
been anticipated was well within* the statical variance that would be appliet

'

to this data., ,

, ,,

l. .
, ,

- .
.

,

J -4- SH 010::s
,

e g
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6. Accuracy of Test toutpment i9-.-

The average deviation of the nuclear device from oven dry motst' res was ,u '

v5F ''
*

+.12 % for a set of 30 tests. The range of differences was approximately -*

1n M
fr[ to + 4 %]It was the assumption of U. 5. Testing that Bechtel ' vtsebi-T)

.JDried.,
Engineering was appropriately applying this data to placement tests. ,' p<.'

-
. .-

,. .
.

ed-Contrary to the assumption regarding figure g with its ' impossibly high ,

dry densities' current test , data closely resembles this graphical repre ff
,

7 #h' '

sentation.
*

. .
,,

(9 -28-

.
,

The use of the* nuclear device was employed at the consent of Bechtel
1 pegg-.

.

,
'*

facilita,te production. pg ,

.

! 7. 91stive Density Tests
' '

! Some of the specification 7220-C-210 zone numbers are an area of concern
,

because of the overlapping soil classifications., f.e., clay could be either

zone 1 or 2. The inherent nomenclatura1 difficulties that plagued the _ ,

* -

behtel Organization in providing data was not addressed in the limited
o' '',iT~

notential problem areas. A re-evaluation of test data, with tb third ',
'

'

. .'

,

.,r .

concern in mind, would probably change techtel conclusions. .

,
,

gReI3rding calculation errors of relative densities and assuming the;

validity of these errors, it is again unfor'tunate that ou'r checking systems
'

' '
i . -

~
'

,bgedown. ,
;

.,
,

8
g

e,

~ ~

5H 0. tats' . . ,

. . . , ,

.

,~ je -- - - ,-

,
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The re-evaluation of maximum density by the wet method was in response to

.

,go
.

a,relatively recent innovation of Bechtel assigning a geotechnical engitt,e,r
,. y

site-
'

to oversee the soils opera'.fon, here-to-fore there have been no * radical <.

0
changes * or Bechtel material controls that would serve to flag the need for C

maximum density method re-determinations. Subsequent to this, the comparison

of maximum density methods have been done routinely by U'. 5. Testing in _

mm v --. .
.

response to material changes that wars identifiable by newly institutedg
,

,

material controls and routine coimunication with assigned geotechnical'

representatives. These current comparisons have yielded maximu:n density
'

c&lG
'

|
variations that result in relative density changes from minimal,to 20 5.

The acceptability of high relative density results should have 50% w ay w e-
#

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

.# g.
'

' *

.

summary , ,

The Dechtet request that U. 5. Testing respond'to items 1 thru 5 has been ,

'
'

''*detailed in this report. - .

- .. .; . .,e . .

*

The glosing remarks of the Bechtel report makes'the statement that"...on many
'

occasions the inplace density was divided by the max,imum density from the

relative density test to get percent compaction..." is true., Itowever, the gg,,

/I
report fails to mention that this method of calculation was a specific Bechtel wM'

' -

directive. .' /'
', *

: :
,

-
,

t

ee ,

'

f,

'
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In conclusion, the problems and co'ncerns 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. Tes' tings scope of operations.
.

We are the. testing arm of Bechtel. Our function is the reporting of data .._
'

d CJ7L-t']
not its evaluation./

.
'

+ <
-

'
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Used As Fill.'' .

.

. -
-

,

_ This report includes resolutions to the questions raised by Consumers Power.. ,

personnel on the earlier draft report.
.

;- ,
..

.
,;.

, , - -,

.. ,
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This review of the quality control tests of the earth fin at the Midland Site
i was made as a result of settlement of the fin supported diesel generator

building in excess of that predicted. Soil samples obtained in borings indicated.

that son conditions beneath the plant structures are not conpatible with the'

quality of fin that could be expected based on the results of the control tests;

.; made by D. S. Testing Company. . Au fin was accepted as it was being placed
based on the results of the field tests performed,by U. 5. Testing Cc=pany.

; '! The review showed many discrepancias in the test resultr as outlined in the
| following paragraphs. Review comments are based on the requirements of the

itechnical specifications for fin placement and to subcontrac entered into |
+

by U. S. Testing Company.
,, -

.-
.

|

\ -

~{ 1. Use of 1.aboratory Test compaction curves .:. -

..

, , - . - - ., ,

' '

Table 9-1 of specification 7220-C-208, yage 145 requirtd one field density
and moisture content test be taken for each 500 cubic yards of fill placed.!=

It also required one compaction, grain sise,' and specific gravity for each
10,000 cubic yards of meterial. This gives a ratio of 20 fieid density
tests to 1 laboratory compaction test. Although 20:1 is not a strict upper
limit, it is a guideline; should density tests be taken more frequently
than one per 500 cubic yards of fin the ratio could be hi;;her. 7he
actual ratio is shown in Table A attached. In fact, some of the laboratorf
compaction tests were used to determine percent compaction for saveul
hundred field density tests taken over a period exceeding two years. Even
though no time requirements for the period of use of laboratory testa are
specified, it is unlikely that any borrow source in this area would be of
such uniform character that such extended use of .' compaction curve, truly '

representative of a large quantity of material, would be applicable. Listed
below are selected laboratory test data results indicaties the vide range i,2

-

i- soil properties that werereported. Such a wide range is typteal for soils ~
; of the kind used in the fin making prediction of =%s d,ensity, based
| cn visual inspection extremely difficult if not impossible without testing.
1 -

; HIN. DENSITY MAX. DENSITY OPT. )DISTURE
i TEST (1bs/Fe3) ' (Ibs/ft ) (percent) -3
I,

*BMF269 127.3 10
; *BMP278 H7. 0 15.2

*BMP279 140.8 5.7.

i
~

**RD24 100.9 119.2 --

{ **RD55 . 90.2- 109.7
'

j **RD61 '109.3 125.3
,

i
,

%-

*BMP refers- to pretor type test.:

**RD refers to relative density test run by dry method.
,

.
-

~i .

I

, , SB 01536.
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2. Qusstionable Ratasts .

-
.

'

A field density test that fails to meet requirements oO Od phr$fi-
,

,

i cation should have been reported to Bechtel who then would have rcquired
j reworking of the area and ratesting. i

'

,

of the 668 "failing" tests which were marked " cleared" by another test, j
in over 10||: (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 maximu:n density, which resulted in
in the percant compaction being increased sufficiently, or different

- optinum poisture content which caused the fill to meet the requirements
of the specification. The possibility exists ,that soil was renoved

- 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 determine if a new density test was made. In other cases, tests
! 1abeled " failed" were incorrectly cleared though the same laboratory<

; standard was referenced. For example, in some cases ratests to clear
,

; a " failed" test were not taken in the same area or at the approximate
i same elevation. More than 40 ratests were over 20 feet from the " failed"
' test location (as recorded in the test reports) and some were over 200

feet from the original test location. In general, if after a "failing"*
e .

test the whole area is reworked, the density test location is not too

| critica1' assuring that the correct laboratory compaction curve is used
for comparison. However,19 the plant fill work areas were relatively*.-

small, and soil characteristics showed considerable variation necessita-*

,

ting ratesting in the immediate vicinity of the " fail 19s" test. Retest
should be taken in the lift or soil layer that has been reworked. Al-
rest 50 ratests were tsken at different elevations, some up to 10 ft.i

frem the " failed" test. It should be noted that 3echtel field personnel
gave the locations for ratesting. This was not a U. g. Testing rappon-
sibility. 'No ratests were dated prior to the time the original test
" failed". Over 130 "failing" tests were marked as ("non Q") and never
recorded cleared, as they were outside the saftey related area. r'

- - -
.

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

7
-

- ,
.,

..
.

. . .
,,'

' 3J Theoretically Impossible Test Results 1

' r e ,

f soils cannot be more than 100 percent saturated; therefore, all field
density test data points, when plotted as dry density versus moisture- t; content, must be below the zero air voids curve as defined by the specific"

' gravity of the material. Specifications 'do not require azanination of-

the zero air voids curvs, but it is considered common practice relative
'. to compaction plots. There are numerous cases in the U. S. Testing'

i Company data where points plot above the zero air voids-curve. Figure 1
1 attached shows a typical laboratory compsetion test curve with field
i test results plotted on it. Many of the field test results are to

determine 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 erroneous data.

,
;

-
..

.
.

.

'
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,, Ths fact that t it rge number of tert results plot abova ths zero cir voids
' curve tends to L m. all test results questionable. '.:

j). Also, referring to Figure 1 it would appear that soil density varied0017I9!
-

.i videly. Specifications called for compactive effort results as defined 1.

|j by ASTM D 1557 vnich is 56,255 ft-lb/ft3 energy. This was modified to a l
'

jj laboratory test compactive effort of about 20,000 ft-lbs/ft3 energy, often-

,j referred to as Bechtel Modified Froctor (EMP). Laboratory compaction4
'

!! test curves should be related to the same effort as that called for in
}f the field for use in comparing with field density tests to determine

. !

2i percent compaction. According to plots of field data shown on Figure 1,
I~ si density varied from about 108 lb/ft3 to about 130 lb/ft . It is doubtful3 '

i i that the soil classification or other properties would be similar for such,

') a vide variatlon in density. It is noted that 100 percent of modified .

:i Froctor jASTM D 1557) which is difficult to obtain, is rated at 56,255 3:i ft-lb/ft energy. The curve plotted on Figure 1 is at about 20,000 ft-lb/ft
') energy. For comparative purposes it was determined bv U. S. Testing in 1974,,

3i; that 100 percent of specified effort (20,000 ft-lb/ft ) is, approximately
?j equal to H percent of the maximum density as detened by ASTM D IM7 06,2M3ft-lb/ft ) Reference Figure 8.g., 3.g. f .:, - ,_ .; ,, u

,.

:| . 4. Repeated use of Questionable Laboratory Test Data .

;

*i .
i

,i Some laboratory compaction test data were used repeatedly even though they
j continued to show suspect field test results. This could be indicative
i 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.

i . s ..
*

,
.

, Several specific gravity calculations are in error, such as for 3MP 273
,

. and 274.. In the esse of BMP 273, the zero air voids curve passes through
the laboratory compaction curve. .In another example, BMP 297, the laboratorya

compaction curve is invalid due to calculation errors, yet was referenced.,
4 by field density tests 22 times. '

-
. :,. . .n

. . . .
_

3 -N Table C is a compilation of uotes relative to questionable test data. ,

.

5. Limits of Accuracy and Acceptability for Test Data

;

Figures 1 through 7 attached vill be referenced in discussing limits of
; accuracy of acceptability for field test results as compared to laboratory<

' test date. The figures show plots of compaction data for EMP 278 which,
,

are typical of all test results.i

,
.

3
| Specified laboratory compactive effort was 20,000 ft-lbs/ft agdfield
: ecmpaction effort was originally specified at 56,255 ft-lbs/ft but was
j: changed by Revision 5 dated 7/8/75, specification 7220- 210, Section'

'

13.7, Fage 57 to also be equal to about 20,000 ft-lbs/ft

i

!
*

is, .

;
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The specified 20,000 fr-lbs/ft cffort establishes a compaction curve
|

-
'

r' elating moisture and density for a specific soil. Meistur
[ for field placed fin to be within i 2 percent of optimum mo@isture as(fpgfied |

-

7
> '

determined by this effort. Density was specified to be greater than 95
[ percent of the -4 mum density. As compactive effort is increased in

' '

the laboratory test, maximum density vin be increased and optier.:n-

' moisture content vill decrease. This change can only occur in the field
i to the extent that the field moisture content vill permit it. Once field

,'

compaction is such that the fin density is significantly higher than
about 105 percent of maximust,the specified tolerance from optimum' s

)K moisture content in the laboratory compaction test asy no longer be
applicable for field control. A + 2 percent numerica1'value of moisture

; content acceptable at th*e specified compactive effort would be ten wat )] at a higher effort since the zero air voids curve defines the absolute !

E maximum that can be achieved, indicating that higher densities for that i

soil are impossible. "herefore, if the record shows high densities for..

. such material, the data are in error. This was apparently overlooked.

Plots of field cata for compaction test 3bP 278 are shown on Figures 1;..

F through 6. The title of each figure gives the assumptions made in
;.' plotting data for the figure. In comparing figures 3 and 4 it is s'een

,

_ that a majority of field tests were made using the nuclear device. The
y two test results shown on Figure 4 for the sand cone method indicates' one
; test result on each side of the zero air voids curve. The one faning

above the zero air voids curve (shown on Figure 4) is designated by,
'

- U. 5.' Testing Company as the only passing sand cone test,(shown on Figure 6).

For a field test result to be valid as van as " Passing" it must fall with .
in a van defined area on the plot containing the laboratory compactioni

curve. This area or window of acceptability is shown for a hypothetical,

-

compaction curve on Figure 7a that would meet requirements of Specification
7220-C-210. It is defined by horizontal lines at 95 percent and 105 percent
of specified density, vertical lines through i 2 percent of optimum
moisture content, and a line paranal to the zero voids line indicating . ,-,

'

F_
saturation about half way between the compaction curve and 100 percent,

saturation (sero air voids curve). The practical upper 1 of 105
_

-

6 percent of specified density is not defined in the specificat It ,.

; was arbitrarily chosen sa . umbers greater than this give increasingly
,

- invalid comparisons between field test results and the specified laboratory .
f compaction test curve. Therefore, if all , data points fall within the
! defined vindow there would be no reason to assume that they are wrong.

However, when many data points fan outside the designated area there is-

something,vrong with the information and then all data points become suspect.
h A review of all data indicates that about 25 percent of the cohesive soil

.
,

't - test results fall within this area.
~

.
.

! Figure 73 shows an a~ ea where field test results would be acceptable,r

[ in theery even though not in strict accordance with the specifications.
.

Figure 73 was arrived at by expanding Figure 7a to include test results
#up to a compactive effort related to ASTM D 1557 (56,255 ft-lb/f t ). which

is considered to be a practical upper limit. About 40 percent of au
cohesive soil test results would plot in this a,rea.

-
.

-

,

'
'

' '
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6 '. . Accuracy of Test Equipment QQ|[|g.

I Almost all (over 95%) field density tests on cohesive soils were r.ade.

using the Nuclear Density device. Specification 7220-C-210 section
12.4.2 page .42 indicates this to be acceptable for noisture content
deter =ination provided that the results are co=patible with those
obtained by ASTM D 2216. Sir.ilarly, section 12.4.4 says density deter- 1

zined by the nuclear device is acceptable when results are ecmpatible ;1,
' '

vith density as determined by ASIM D 1556.

In a. letter from U. 5. Testing to Bechtel (dated May 30, 1974), the
'

average deviation of the nuclear device from o'ven-dry noistures was
+.12% for a set of 30 tests. Bovaver, the standard error of estimate is
1.8% for the data with the range of differences being from - 3.2% to

'

+3.9%. Thus, accuracy of the nuclear device is questionable, and could, .

translate int'o errors of about i 4 pe! in the dry density calculation.,

(It should be noted that errors in the noisture content tend to shift* '

, the position of test results on a moisture density plot approximately ;

parallel to the zero air voids curve, assuming the in place vet density-

,is correct, and thus do not explain the large number of points which
plot outside the zero air voids. Compara Figures 1 and 9).

,
.

,

No reliable correlation between sand cone and nuclear density tests
) were carried out therefore there is no basis for determining if U. 5.,

Testing would have performed better using the sand cone procedure.
'However it is clear that a large nur.ber of the nuclear density tests,

' are wrong. This can be explained by considering the wet unit weight
may have been wrong or both the noisture content and unit weight may
have been wrong. A reliable correlation with " properly conducted sard
cone tests, should have revealed this, but it was not apparently done.

7. P. elative Density Tests
.

-- .

,

Cases were noted where densities in atterial classified on the data -

sheet as zone 3 (sand) were compared to the n=Heum densitiebin proctor., ,

type tests and other cases where densities in clay soils were compared to,

the ==W== density in relative density tests. An error must exist in4

the record in such cases either in the classification of the soil on
data sheet or in comparing field test results to inappropriate laboratory

i test data. In general, it appears that relative density tests were used
i in control, ling density of sand fill. There were a significant nu:ber of,

arithmetic errors on calculation sheets even though there are signatures:

i . on the sheets indicating they had been checked. Over 100 errors were
found in calculations, of relative density fron 8/15/79 through 12/78

i (not all of these errors change the acceptability of the test results). '
.

9

e

*;.
'
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ASTM D 2049 eaction 7.1.2 Wat Method stet:a: "1.ete 1 - k'hile tha dry .
,

method is preferred from the standpoint of securing resultg des.gterga o
period of time, the highest m=vd- = density is obtained foF .s in

; a saturated state. At the beginning of a laborarcry test program, or
when a radical change of materials occurs, the =zricu= density test should,

be performed on both wet and dry soil to deter =ine which method results'

in the higher maxi =u= density. If the vet method produces higher cari=u=,

densities (in excess of one percent) it shan be followed in succeeding
tests." An exa=ple of vet and dry relative density is shown on yigure 10. -

U. S. Testing Company apparently did not do this frequently enough, or on'

a broad enough range of non-cohesive soil types. As a consequence rany!

field density ten results exceed 100 peres at 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' percent compaction. The highest 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 percent. Since the difference in maximu=
. density between vet and dry ~ methods is about 4 to 5 lbs/c. ft. (based on'

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

I
Even if the wet laboratory test method data vare available for an sands,
it appears an unacceptably high number of field test results wouldi ,

greatly exceed 105 percent relative density even based on the vet maximum.,.
,

"

8. Summary *

. . .

In su= mary, there are five major faults contained in the Midland Compacted
Fin Density Test Reports as follows:

s
'1. erroneous field density test data.

2. incorrect soil identification
3. incorrect (or questionable) laboratory test data. -

4. calculation errors
_

[ ,.. 4 ,5. improper or incomplete clearing of " failed" tests. . . . f., . . . .

- .
,

. . s. ,

' ~. . .

Items 4 and S represent existing faults in the data which coul bet.->

.

corrected. Eevever, as a result of items 1 through 3, there is no
rational 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,

i should not be used alone for acceptance of plant area fin. Therefore.
I other means of testing have been established and employed to determine
'

'

if the fin in any given area is acceptable.
_

-

-

; g
- Also in item 4 it should be noted that.on many occassions the inplace

,.

density was dividad by the marimun density from the relative density
test to get percent compaction, these tests were also used to clear
other pricing tests. -
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TABLE A
-

.

00l719.
'

.! I.isting of All Classifications Referenced in Plant Area Till Soil
i Test Records Which were Used for 20 or More Field Density Tests
i
.

-

I

Classification * No. cf Tests -

3200 90
- 3251 31

3252 22,

3254 42
3255 57

'
2260 68
3261 36

-

3262 165
i B269 227

R270 226
,

,

B271 141 -

3274 37 -

B276 21
-

3277 158*

B278 82
E297 22

-

R015 20-

1016 61
R024 248*
2030 . 54.

1035 59
1038 39

- 2039 28_

2040 35
1041 69

- 2042 103,

'
2043 48.

..j 2044 . 71 '

i 2045 43
1049 63.

1054 118'
2055 566
2059 65'
2061 589

-
; -

! 1063 42
1 . 1065 59

,

-
.

i.

Note: Spee. 7220-C-208 gives a ratio of approximately 20 field
tests to each laboratory test.

!' ' '
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TABLE 3
.

Notes on Questionable Clearine of Failed Tests 0017I8
,

1. Test utnaber 2 245 fails due to high moisture. Cleared by C 21.6
; which references a proctor with higher optimum me!eture content

(OMO) such that the +2% of optimum requirement is nat.

2. D 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 c 205.

3. 2 .223 fails because of high moisture. Cleared by MD 228 which
~

has actually a higher moisture content and lower density, but references
a different proctor; the retest passes and clears the failure.

4. Both 2. 844 and 886 fail because of high moisture and lov density.- -
,

They are cleared by MD 888 which references a new proctor with,

lover ==v'=um density and higher OMC than the first.

- 5. MD. 251 fails due to moisture being too high. Cleared by MD 253 .

which uses a higher CMC proctor.-

-

C
~

6. ED 668 clears MDP. 634, but the two tests show no correspondence in
- * Iocation, moisture, density, or lab standard.
I 7. MD 771 failed. being too dry. Cleared by MD 782, which has' almost

identical moisture content and dry density but uses a new BMP with
lower optimum moisture.

.
.

8. MD. 2384 clears MD 2342, referencing.a different proctor with an
OMC which fits the in-situ conditions. However, the dry density
of. MD. 2384 is way too high to fit the original soil classification,-

and in addition, it falls outside of the zero air voids curve for
the classification which it has been changed to.

, , ,

9. HD 556 clears MD 554 by using a BMP vith lower molsture requirements.
f The field densities differ by 24 pef and would seem to be different
c materia 3.

10. MD*.558 clears MD 555 but has 'too high a density to be the same soil
as MD $55. It also uses a different proctor.

,

L 11. ED 566 and 568, classified as BMP 262 cohesive soils, are cleared-

, by MD 569 which is classified as RD 33 and has totally different c
F soil properties than the two failures.

^

12. MD 1317,18,' 19 and 20 fail and are all cleared by n 1477 taken
r over 5 weeks later. There is poor correspondence in the soil properties

and the proctor is different from failing to passing *.est.

13. ED 2965 elears MD 2963 with a different proctor through the test
results would have been passi=g with the original EMP.

,

'

14. MD 1388, classified as EMP 278, is cleared'by HD: 1461, classified
| as ID 55. *

.
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'

15. MIT.170, cicesifisd es RD 24 is cleared by MD' 173, cinasified es.
1 - BMP 234.

' . 001719- -

16. MDR 287 fails with a relative density of 772. Cleared by C E 291
which has .1 pef lower density but arbitrarily rounds up the relative:

i density to 80Z; it passes and, clears the failure.4

17. In all of the following field density tests on sand, the passi=g;

j test has approximately the same or lover density than the failures,
; but references a lower maxi =m density RD lab standards

'

! MDR 343 clears MDR 339,

{ MDR 514 clears MDR 507
MDR 513 clears MDR 508
MDR 515 clears MDR 509. > -

MDR 516 clears MDR 510
i HDR 522A clears MDR 521 -.- .

MDR 558 clears MDR 556, 5571 -

- MDR 480 clears MDR 473 i

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

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

~

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

'

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

21. HD. 1694 clears MD. 1693 but is 43' away from the site of the first
*

test. '

'

22. MD 3114 clears MD 3102, but the two tests are 68' sysrt. ,

.

23. M5 186 clears MD 183 though it is'110' away.

: 24. MD 1209 clears MD- 1207 and MD 1205, yet is 183 ft. avsy from the
fmilures.-' -

| *1 :
'

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

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

|
.
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'

Notes on Questionable Test Data QQ|[|g
: 1. The first field density test to reference RD 24 (5/75) has a relative

density of 170.6%. The standard continued to be used, however, with-

relative densities greater than 100% occuring repeatedly.
i,

; 2. Similarly for RD 30, the first two tests (9/75) have 114% and 122%
relative densities, yet the standard was used for 10 months, 54

. tests, with 52% of the results over 100%.

; : 3. During the first two weeks of use (7/76) RD 41 was referenced 22
, times with 12 tests over 100% relative density (6 tests over 110%
: and 3 over 120%). The standard was used for 5 months, however, with,

over 40% of the results over 100%.
,

. .

; 4. The first test using RD 55 (8/76) has a relative density of 119%.
with the field test being made the same day as the standard and,

i
'

thus, assumedly the same materia.1. These results would throw
_

.- doubt on the lab standard, yet it was use.d .for two full years and .

', 566 tests, with 64% of the results over 100% relative density.

5. Even high density structural backfill standards such as RD 61-
.

(=-4 ~- density of 125.3 ref), used 593 times, show over 25% of.

q the tests having greater than 100% relative density.

6. The first seven tests referencing BMP 269 (scattered over a two month
* period around 7/76) all fall outside the zero air voids curve. This

. classification was used for 1 1/2 years, referenced 227 times. ~

~

7. The first two tests referencing BMP 270 (7/76) fall 6 pef above the
^

-

_ sero air voids curve. Continued use of this proctor for over 2 ye'ars
-

resulted in 226 tests with 82 outside the theoretical ==4==.;.. . _

8. For the first month (4/77) all BNP 278 tests fell on \og outside the
'

, l

sero air voids curve. For the next month, over half the tests did
the same, or have greater than 105% compaction. The standard was

| used over half a year, with 43 out of a total of 82 tests outside
,' the zero air voids curve.

,

5

1

. Note: This table gives typical observstions and is not meant to be all-
' Inclusive. ,
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: Bechtel Power Corporation
1

i inter office Memorandum
:

To P.A. Martinez Date June 14, 1979+

,

subject Construction QC Comments on From R.A. Simanek,

DRAFT Review of Soil Test Data
Job 7220 of Construction Quality Control

copies to A Ann Arbor
D.R. Johnson
k'.L. Barclay
R. Hermeston,

4

Construction Quality Control has reviewed the DRAFT Report of the Soils Test'
Data as requasted in your June 12, 1979 memorandum. A copy of that report
has been marned up with QC comments and is attached for your use.

: ""^:
R.A. Simanek
Project Quality Control Supervisor

Attachment

RAS /js
,

AAC/AA/3316

.
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w.4 Sh Mtuqut 4

N }- 4v*bt( 44.u, ' Bechtel Power Corporation.

H. H. Burke
F. E. Hansen Inter office Memorandum..

J. Milandin&

E. A. P.:daugh
To R. A. Sinanek Date Jtne 12,1979

.

subject Midland Units 1 and 2 r,om P. A. Partinez
Constre.rs Power Caqpany, . .

Bechtel Job 7220 of Project Managenent
Fr/IG' of WITD FIATES 'IESTING .

Copies to SOIIS TESTS FISULT3 At Ann Arbor Office '

*L. A. Dreisbach
-

J. F. Newgen'

R. L. Castleberry
) D. W. Halligan

R. K. Vassar
H. W. Wahl
K. Wiedner
P. A. Becnel
H. B. Friend
M. G. Johnsen *

S. L. Blue ,-
J. H. Allen

Attached fer your infor.mation and ccanent is the fir.al draft re;crt by HirCF'

on the U. S. Testing field and laborat2:y test data en soils used as plant,

! area fill.
'

'Ihe report, which covers only the plant area fill, cencludes that all soil
test results are suneet and should not be used alone for acceptance of the

'

fill. Acceptance of the plant area fill will be achieved by borings, blow
count evaluations, test pits, and load tests as enlained in the 50.54(f),

' ,~

respence to the NBC.
'

.
'

' t should be ncted that acceptance of the cooling pend dikes was based enI

four passes of a specified roller, and not en test results. 'Ihere is, therefore,
*

no concern about the adequacy of the ccripaction of the dikes,,,

Ycur cc~nents on this final draft are requested by June 20, 1979. After
finalizatien this report will be a-.5 to Censxers Traw ccmpany to cbtain
their agreenent to send it to U. S. Testing for their review and ccmnant.

'

,. .

./

P. A. Partinez /
PR'/pp

All with Attacharnt: DPA!T Prl:IN CF U. S. ':ISTIN3 F E
no ua:rx: car CzsTrm Ict: Trst SB 01584DATA Cl SOILS USD AS FI:1, Jr.e 12,
t o ro
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H. H. Burka
P. K. Hansen Inter-office Memorandum
J. Milandin
E. A. Ru::baugh

To R. A. Simanek Date Jtne 12,1979

i Subject Midland thits 1 and 2 From P. A. Martinez
Ctnsuners Power Ccanpany*

"

Bechtal Job 7220 Of Project Management
REVIEW of tE:TED STMES ESTING.

'

Copies to SOILS TESTS RESILTS At Ann Arbor Office
.

*L. A. Drain * h
J. F. Newgen
R. L. Castleberrf'

t D. W. Halligan
'

R. K. Vassar
'

H. W. Wahl
K. Wiedner'

P. A. Becnel
H. B. Friend
M. G. Johnson
S. L. Blue
J. H. Allen

Attached for your info =ation and ccxament is the final draft report by H&CF
cn the U. S. Testing field and laboratory test data en soils used as plant
area fin.

! me report, which covers only the plant area fin, concitxles that an soil
test results are susM and should not be used alone for acceptance of the
fill. Acceptance of the plant area fin will be achieved by torings, blow
count evaluations, test pits, and load tests as eaglained in the 50.54(f)

,

i respense to the imC.

i It should be noted that acceptance of the cooling pend dikes was based c.
four passes of a specified roller, and not en test resul'J. There is, therefore,
re concern about the adequacy of the capaction of the dikes.

,

Your coments on this final draft are requested by Jtme 20, 1979. Af+ar
,

t finalization this report win be sent to ConstInars Pom: Cocpany to obtain
i their agrece.nt to send it to U. s. Testing for their review and ccr: rent.

.

j- / M
P. A. Martine:

PAM/pp

All with Attadrents opArr 1x nre oF U. s. n sr.nc F r D
no vanon Cxstixrzw nst
arcA m so:::S USED AS FILL, Jtne 12, 59 01607
1979.
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RLTIEW OF U. S. TESTING
FIELD AND LABORATOE! CONSTRUC~ ION,.

_ TEST DATA ON SOILS USED AS FILL

+

This review of the quality control tests of the earth fill at the Midland Site
~

vas made as a result of settlement of the diesel ganerator building in excess
; of that predicted. Soil samples obtained in borings indicated that soil

conditions beneath the structures are not cospatible with the quality of fill*

indicated by the control tests made by U. S. Testing Company. All fill was;.
,
~ * accepted as it was being plac-d based on the results of the field tests per-

[ formed by U. S. Testing Company.

- The review showed many discrepancies in the test results as outlined in the
~

following paragraphs. Review coments are based on the technical specifications
; and subcontract documents agreed to by U. S. Testing Co=pany. The ability of

the personnel to do the testing work was judged on the basis of personnel+

.esumes and previous documented work experience of U. S. Testing Co=pany.

1. Use of Laboratorv Test Coccaction Curves"
.

1. Table 9-1 of specification 7220-C-208, Page 14B required one field density
and moisture content. test be taken for each 500 cubic yards of fill placed.,

- It also required one compaction, grain size, and specific gravity for each
- 10,000 cubic yards of material. This gives a ratio of 20 field density
;. tests to 1 laboratory co=paction test. Although 20.1 is not a strict

upper li it, it is a guideline; should density tests be taken more
frequently than one per SCO cubic yards of fill the ratio could be

; higher. ~his method of increasing the ratio seems to have bee: done very
infrequently. The actual ratio is shown in Table A attached. In fact,

-

some of the laboratory compaction tests were used to determine percent
compaction for several hundred field density tests taken over a period,-

y exceeding two years. Even though no time requirements for the period of
| ; use of laborato:y tests are specified, it is unlikely that any bor ov

- source in this area would be of such unifor= character that such
O extended use of a compaction curve, truly representative of a larne
!" quantity of =aterial, would be applicable. Listed below are selected
Y laboratory test data results indicating the vide range of soil properties

that were encountered.,

)
MIN. DEN}ITY MA.I. DENSI"'T OFT. IO!S**'.E

F TIST (1bs/Ft ) (lbs /f t#) (cercent' Jc
,5 =

F - *311P269 127.3 10
- *E!G278 117.0 15. 2
', *3MP279 140.8 5.7

- ' .L **RD24 100.9 119.2'
**R355 90.2 109.7
**R361 109.3 125.3.

*3MP referes to proctor type test.
**KD refers to relative density test rt:= by dry method.
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.~ 2. Questionable Retests
L
I A field test that fails to meet standards dictated by the selected

laboratory tes data =ust nor=tily be cleared by a=other field tes:.

. =ade is the sa=e area af ter cc::ec:ive actie: has bee: take:. In the
#

procedure adopted by U. S. Testing Co=pa=y, this :est result would j
; then be cocpared to the appropriate labora: cry ce=paction curve.

( 3echtel QC deter =ined which failing tests had been cleared by subseque :
retes ts.

In sose cases the clearing of a failed density test was appare::17
'

k resolved by using another laboratory compactica curve with lower
maximum density which resulted in the percent ce=paction bei=g increased

C sufficiently to meet the require =ents of the specifica:1cn. The poss
"

bility exists that soil was removed after a failing test and replaced

.
by different material, but the records do not indicate this. In other-

_ cases, tests labeled " failed" vere incorrectly " cleared" though the
; same laboratcry standard was referenced. For exa=ple, is some cases
f ratests to clear a " failed" test were not taken in the sa=e area or

at the approx 1= ate same elevation. Many rates:s were over 20 feet frac"

'h the failed tes location and some were over 200 feet fre: the original
os test location. In general, if af ter a failing test the whole area is
"; reworked, the ratest location is not too critical ass' ' g that the
E corree: laboratory curve is used for comparison. However, in the
~j plant area, work areas were relatively small, a:d soil characteristics
* and properties showed considerable variation necessitating rates: in the
~

i= mediate vicinity (within 10 f t) of the failing test. Ratests should
be takes in the same lift or scil layer that had previously failed. In
some cases re:ests were taken at elevatica differences up to 10 ft. from
the failed test. It should be noted that 3e ih:e1 field personnel gave
the locations and prepared the test areas for re:esting. This was =o: a
U. S. Testing responsibility. I: is a probability that there were errors

; in recordi=g dates for testing or ratesting since sc=e retests were
C dated three weeks prior to the tL=e the original tes failed. Some
I falling tests were marked as "non Q" and never recorded cleared by a
h passing test.
6

I Table 3 is a compilation of notes relative to questionable clearing of
.( failed tests.

;.

C 3. Test Results Plot Above Iero-Air-Voids Curve en Cee actien Data ? lots |

6 1

|C Soils cannot be more than 100 percent saturated; therefere, all field tes:

p data points, when pictted as dry darsi:y versus =oisture cen:ent =ust be
~

1 belev the zero air voids curve as defined by the specific gravity of the
C =aterial. Specifica: ions do no: require exa=inatics of he zero air veids-

curve .but it is censidered funda= ental soil =e:hanics relative to
h; ecepaction plots. There are cu=erous ecscs in the C. S. Testing Company

; .4 data where points plo: above the zero air voids curve. Figure 1
; attached shows a typical laboratory compactic: :est curve with field :es:
_ results ple::ed en 1:. Many of the field :es: res 1:s plo: above :he

1- _ .zero air voids curve. Provided the specific gravi:y is correct this is
4 not possible so that all such points =ust represen: erre: ecus data. The

1
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i f act that a large number of test results plo: above the zero air voidss.

curve tends to =ake all test results questionable.
!

Also, referri=g to Figure 1 1: vould appear that soil density varied
videly. Specifica icas called for ce=pactive effer: results as defined

j by ASTM D 1557 which is 56,255 f:-lb/f:3 energy. This was modified to
a laboratory test ce=pactive effort of about 20,000 f:-lbs/f:3 energy,-

: of ten referred to as Bechtel Modified Proctor (3Mp). Laboratory compac-
'l tien test curves should be related to the sa=a effort as that called for

in the field for use in comparing with field density tests. According to.

plots of field data shown on Figure 1, density varied from about 108 lbs/f:3'

3to about 130 lbs/ft . It is doubtful that the soil classifica ica or other
properties would be similar for such a vide variatten in density. It is

' noted that 100 percent of modified Proctor (ASTM D 1557) which is difficult
to obtai=, is rated at 56,255 ft-lbs/ft3 energy. The curve plot:ed on,

' Figure 1 is at about 20,000 ft-lbs/fg3 energy. For comparative purposes
it was determined by U. S. Testing in ic74 thac 100 percent of specifiedi

3ti effort (20,000 f -lbs/ft ) is approximately equal to 95 percent of the
~

; mavimu= density as determined by ASTM D 1557 (56.255 ft-lbs/ft3) Reference
Figure 8. This means that a density up to 5 percent greater (dry densityi

of 123.2 lbs/ft ) than that specified (dry density of 117.0 lbs/ft3) could3
,

be possible. However, some points shown on Figure 1 give an apparent
density up to 11 percent above that specified.

There were a significant number of arith = etic errors on calculation sheets
even thorgh there are signatures on the sheets indicating they had been
checked Over 100 errors were found in calculations, of relative de=sity
from 8'15/75 through 12/78 (not all of these errors have harmful consequences).

; Also, several specific gravity calculations are in error, such as for 31T
273 rid 274 In the case of 3FT 273, the zero at voids curve passes
through the laboratory compaction curve. In another exa=ple, 3MP 297, the.

'

laboratory compaction curve is invalid due to calculation errors, yet was
refe enced by field density tests 22 times.

4. Reported use of Questionable Laboratory Test Data+

,

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

,

! or compacted according to specifications. A any rate there should have
a been cause for concern. Subcontrac: 7220-C-208 Exhibit C, Page 17 of 47

'

No. 2 states "You (U. S. Testing) are to i==edia:ely report data that

|

,

indica:es material that does not comply to specifica: ions or procedures."
'

| |
Table C is a compilation of notes relative to questi:nable test da:a.

!

_

! 5. Li=1:s of Accuracy and Acceptability for Test Data
!

!

Figures 1 through 7 attached will bs referenced in discussing liti:s of
accuracy or acceptability for field tes results as ec= pared to laboratory
tes data. This is 3MP 278 which is typical of all :est results.

; su oi m
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3Specified laboratory compactive effort was 20,000 f:-lbs/f t and field,

compaction effer: was originally specified a: 56,255 f t-lbs/f:3 bu: vas'
-
' changed by Revision 5, dated 7/8/75, specification 7220-C-210, Section
i 13.7, Page 57 to also be equal to about 20,000 f t-lbs/f:3
t

3The specified 20,000 f:-lbs/ft effer establishes a ce=pacties curve 1
1 relati=g moisture and de=si:y for a specific soil. Meisture was specified I

-

'
j for field placed fill to be within i 2 percent of opti=== :oisture as I
{ determined by this effort. Density was specified to be greater than 95

, percent of the maxi === density. Once field compaction is such that the
j fill density is sig=ificantly higher than about 105 percent of maximun,

the specified tolerance from optimum moisture content in the laboratory
compaction test may no longer be applicable for field centrol. As

. compactive effort is increased, maximum density will be increased and
I optimum moisture conten: vill decrease in the laboratory test. This
j change can only occur in the field to the extent that the field moisture
i content vill permit it. Therefore, to benefit frem the increased
j compactive effort the field moisture content must be lovered. As this

indicates, the location of the compaction curve changes with a corresponding
;] change in range of acceptable moisture centant relative to opti=u=. Ai2- | percent numerical value of moisture content acceptable at the specified

* compactive effort would be tco vet at a higher effort indicating that'

higher densi:1es for that soil cannot be achieved. Therefore, if the record
shows high densities for such =ateria( the data are in error. This was
apparently overlooked.>

Plots of field data for compaction test 3E? 278 are sheen on Figures 1
. through 6. The title of each figure gives the assu=ptions made in
i plotting data for the figure. In cocparing figures 3 and 4 it is seen that
'

a majority of field tests were made using the nuclear device. The two test
results shown on Figure 4 for the sand cone method indicates one tes,

result on each side of the zero air voids curve. The ene falling above the
zero air voids curve (shown on Figure 4) is desiscated by U. S. Testing

I Company as the only passing sand cone test (shown on Figure 6)
,

. I
t

- Tor a field test result to be valid as well as " Passing' it must fall with-
| in a well defined area on the plot containing the laboratory conpaction'i
: curve. This area or vindow of acceptability is shews for a hypothetical

compaction curve on Figure 7a that would neet requirenec:s of Specification.
,

, . 7220-C-210. It is defined by horizontal lines at 95 ;ercent and 105
! percent of specified density, vertical lines through i 2 percent of opticu=

moisture content, and a line parallel to the zero veids line indicating
j saturation about half way between the co:paction curve and 100 percen:

'

saturatien (:ero air voids curve). The upper li=1; cf 105 pere. apt of
specificed density is not defined in the specifica:icus. I: vas.

j arbitrarily chosen as an upper limit since engineers knowledgeable in soil
; compaction have observed that numbers' greater than this give increasingly |

4

; invalid conparisons between field test results and the specified laboratory !
tes curve. Therefore, if all da:a points fa*1 vithin the defined vindev,

there vould be no reason :o assume tha: they are vreng. Eevever, when
=any data poin:s fall outside the designa:ed area there is sece:hing wrong
with the infor=ation and than all da:a points bacone suspect. A reviev
.of all da:a indicates that abou: 25 percent of the cchesive soil tes:
results fall within this area.;

. .
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yigure 75 shows a area where field test results would be acceptable,
i in theory even though not in strict accordance vi:h the specificatic:s. |
! Figure 73 was arrived at by expa= ding Figure 7s := 1 clude test results '

'

up te a ce= pac:ive effort related to ASTM D 1557 (36, 255 ft.-lbs/f:.3)
l which is c= sidered to be a practical uppe- 'd '* Aheu: 40 perce:: of

all echesive scil tes: results vould plo: 1: this area.,

6. Accuraev of Tas: Eeuipment
4

1 . 4

Almes all (ovte 95%) field de=sity tests on cohesive soils were made
' using the Nu;1sa: De:sity device. Specification 7220-C-210 sectic=''

; 12.4.2 page 42 i:dicates this to be acceptable for moisture conten:
'

determinatie provided that the results are compatible with those
obtained by ASTM D 2216. Similarly, section 12.4.4 says density
deter =ined by the nuclear device is acceptable when results are compatible

; with density as determined by ASTM D 1556.

! In a let:er from U. S. Testing to Bechtel (dated May 30,1974), the,

'4' average deviation of the nuclear device from oven-dry moistures was +.12%j for a set of 30 tests. Eevever, the standard deviation is 1.77% for the
data with the range of differences being from - 3.2: to +3.9%. Thus,

*

accuracy of the nuclear device is questionable, and could translate 1:tai

errors of roughly 14 pef in the dry density calculation. (It should be
: noted that erroms in the moisture content tend to shift the position of
i tes results on a moisture densi:y plot app cximately parallel to the

zero air voids curve, assu=ing the in-place vet density is correct,
and thus do not explain the large number of peints which plot outside
this limit. See Figure 9).

n
| Even vi h the range of possible error for nuclear-deter =ined moisture

values shown above, it appears that the controlling f actor was selectie,

"

of the appropriate laboratory test curve rather than the type of field :es:*

method used. In most cases where the test result plots outside thej' acceptable-zone defined in section 5, the difference be:veen nuclear and
sand cone methodsvould not have =ade the test result acceptable had a

i sand cene method been used. Therefore, it must be concluded that the
| I wrong laboratory compaction curve was used.
J

.

7. Relative Densi v Tests'
,

i !
.

Cases were noted where densities in material classified on the data
sheet as zone 3 (sand) was compared to the maxinc= density in proc:c:, ,

i i type tests and other cases where de:sities in clay soils were ec=paraf to
j the ma=i=ue density in relative density tests. An error exists in the*

record i such cases either in the classification of the soil c the data
'.; sheet or in coeparing field test results to inappropriate labora:ory :es:
| data. In ge:eral, it appears that rela:1ve density tes:s were used i:
] controlli:g density of sand fill. )'

ASTM D 2049 section 7.1.2 We: P4:hed s:a:es: " Note 2 - While the dr-.,

re:hed is preferred fro: the s:a dped. : of securing results in a she::er
period of :i=e, the highest maxi === de=si:y is obta':ed for some seils in
a satura:ed s: ate. At the beginning of a laboratory :es progra=, c: vhe:

>

t
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a radical cha=ge of materials occurs, the maxi =.:= density test should
t be performed on both vet and dry scil to deter:1:e which method results

in the higher mN - densities, (in excess of c:a percent) 1: shall be
; folleved in succeeding tests." An exa=ple of ve: a=d dry relativei density is show: on Figure 10. U. S. Testing Co=pany did o: do this.
( As a conseque:ce ca 7 field density test results exceed 100 percent of

- f| =aximum dry labora:ory relative density. As a: exa=ple, for laboratory
test RD55 a total of 566 field tests were made. Of this to:al, 364
tes:s showed greater than 100 percent compaction. The highest relative

{density found was 142.2 percent with the majority of tests over 100 1

percent falling in the range of 100 percent i:o about 130 percent. Shee {
,

the difference in maximum density between ve: and dry me: hods is abou:';

4 to 5 lbs/cu. ft. (based on recent data) a=y test result greater than
about 115 percent (based on the dry method) is suspect.

[ Even if the vet laboratory test method data were available for all sands,
;. it appears an unacceptably high number of field test results would have"

greatly exceed 115 percent.

;; 8. Summarv
z
-

In summary, as discussed in section 5, about 25 percent of the field tes:
i results fall within an area that is defined by the specifications, soil

mechanics experience, or are possible based on the compaction characteristics
of soil. About 40 percent of all data points fall in an area considered
possible for the given soil as defined by an ob:ainable cocpactive effort
of 100 percent of AST.M D 1557. Refer to Figures 7A and 73 and See:1on 5 of

- the tex: for determination of the areas defined as acceptable.

Since more than one half of the test results for relative density and percent
.; compaction fall outside the possible theoretical cor.parison limits, it
t must be concluded tha: these test results are suspect and should not be used
p alone for acceptance of plant area fill. Therefore, other means of tes:ing

have been established and employed for acceptance of the fill.
>
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' TABLE A

listire cf All Classificatie:s Referenced i: Pla=: Area Fill Seil
Tes: ?.eccrds Which were Used fe 20 er Mere Field Le: site Tes:s |4

1
h

Classification No. of Tests
:

B200 90
B251 31
B252 22,

3254 42
B255 57'

B260 68
B261 36.

'' B262 165
i 3269 227

3270 226,

' B271 141
B274 37
B276 21
B277 15 8
B278 82
B297 22
R015 20
R016 61
R024 248
1030 54
R035 59
R038 39
R039 28

. R040 35
! R041 69
: R042 103
'

R043 48
R044 71
R045 43
R049 63'

| R054 11S
ROSS 566

'

R059 65
R061 559-

R063 42 -

R065 59

i

Note: Spec. 7220-C-20S gives a ratio of a;;:er.1:ately 20 field
tests to each laboratory test.,

t
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; TABI.E B
L

Notes on Questie:able Clearing of Failed Tests

I
1. Tes: number MD 245 fails due :o high moisture. Cleared by MD 24o,

j vh;;h references a proctor with higher ope'- moisture co::es:j (OMC) such that the +2: of optimum requirema t is met.J'
.

'I 2. ED 205 fails with moisture content 6" above the OMC. Cleared by
ED. 215, which references a relative ce:si:7 lab sta:dard, a:d is

; itself still 6% away from the CMC of the p cetor referanced by MD 205.
,

,

! 3. ND 223 fails because of high noisture. Cleared by MD 228 which
has actually a higher moisture content and lever de=sity, but references
a different proctor; the rates: passes and clears the failure.

, .,

$ 4. Both HD . 844 and 886 f ail because of high meisture and lov density.
! They are cleared by MD 888 which references a new proctor with
| lower marimum density and higher OMC than the first.

.;

| 5. ND. 251 fails due to moisture being too high. Cleared by ED. 253;.

} which uses a higher OMC proctor.

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

7. ND 771 failed, being too dry. Cleared by MD 782, which has almost
* identical moisture content and dry density but uscs a new BMP with

lover. optimum moisture.

8. ND. 2384 clears MD 2342, referencing a different proctor with an
CMC which fits the in-situ conditions. Eevever, the dry density
of MD 2384 is way too high to fit the original soil classification,
and in addition, it f alls outside of the zero air voids curve for

- the classification which it has been changed to,
,

d- 9. MD- 556 clears MD 554 by using a EMP vith lover moisture requirements.,

The field densities differ by 24 pcf and veuld seem to be differentg
.i =aterial.

2 i

! 10. MD' 558 clears MD 555 but has too high a density to be the same soil
as MD 555. It also uses a different procter.;

'

| 11. MD 566 and 568, classified as 3MP 262 cohesive soils, are cleared
1 by MD . 569 which is classified as RD 33 and has totally different-

j soil properties than the two failures. -'

.i

| 12. MD 1317, IS,19 and 20 fail and are all cleared by MD 1477 taken
over 5 weeks later. There is poor corres;c:de=ce in the scil properties
a:d the -proctor is differest fro = fa111:s te passing test.

13. M3 2965 clears MD 2963 vi h a different ;;oe:o through the test+

'
results would have been passing with the original EM?.

; -

! 14. HD 1388, classified as 3MF 278, is cleared by MD. 1461, classified
! as RD 55.

68 01617
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i 15. E .170, classified as E 24 is cleared by MD' 173, classified as
3MF 234.'

;
; 16. MDR 2S7 fails with a relative de=sity cf 77%. Cleared by E K 291,

which has .1 pe! lower densi:y but a:hi::arily reu=ds up the rela:ivei

1,

de:si:7 :o 80%; it passes a=d clears the failure.
.
! 17. In all of the following field density tests on sa:d, the passi:g

tes: has approx 1=ataly the same or lover de=sity than the failures,4

g

t but references a lower max 1=u= density E lab standard:
, - !

'MDR 343 clears MDR 339,

MDR 514 clears MDR 507
: ER 513 clears MDP.508

MDR 515 elears MDR 509
2 MDR 516 clears MDR 510

j MDR 522A clears MDR 521'

i MDR 558 clears MDR 556, 557
MDR 480 clears MDR 473

1; MDR 555 clears MDR 525, 527, 534
- j MDR 533 clears - MDR 526, 530, 531

!

18. MD 2384 clears MD 2342, but is at 7' lower eleva:1cn.

19. MD 123 clears MD. 122, but is at 10.5' lower elava:Lon.
;

20. MD 149 clears E 142, but is at 10' higher eleva ion.

21. MD. 1694 :lears MD. 1693 but is 43' avsy from the site of the first
test.4

;

;

22. E 3114 clears E 3102, but the two tests are 65' apart..

! 23. MD 186 clears MD 183 though it is 110' away.;

! i

i | 24. E 1209 clears MD' 1207 and MD 1205,'yet is 123 f:. away from the
i failures.

|
j 25. MD 1097, dated Augur,t 4,1977, cleared by E 1048 dated July 16, 1977.4

i

_| Note: This table gives typical observations and is nc: =ean: to be all-
; inclusive.
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; TABLE C

Notes on Ouestionable Test Data;

! 1. The first field density test to reference RD 24 (5/75) has a relative
i density of 170.6%. The standard continued to be used, however, with
i relative densities greater than 100% occuring repeatedly.

i
* 2. Sinilarly for RD 30, the first two tests (9/75) have 114: and 122:
- relative densities, yet the standard was used for 10 months, 54

tests, with 52% of the results over 100%.i

3. During the first two weeks of use (7/76), RD 41 was referenced 22;

times with 12 tests over 100% relative density (6 tests over 110:
; and 3 over 120%). The standard was used for 5 months, hcvever, with*

i- over 40% of the results over 100%.
>

F 4. The first tast using RD 55 (8/76) has a relative density of 119 ,
-] with the field test being nade the same day as the standard and,

thus, assunedly the same material. These results would throv+

-; doubt on the lab standard, yet it was used for two full years and
566 tests, with 64% of the results over 100% relative density,;

j 5. Even high density structural backfill standards such as RD 61
(maxi =mn density of 125.3 ;cf), used 593 ti=es. show over 25 efi

the tests having greater than 100: reittive density.

i,
6. The first seven tests referencing BMP 269 (scattered over a two month

period around 7/76) all fall outside the :ero at: voids curve. This
classification was used for 1 1/2 years, referenced 227 tines.

7. The first two tests referencing BMP 270 (7/76) f all 6 pef above the
.. zero air voids curve. Centinued use of this proctor for over 2 years

i resulted in 226 tests with 82 outside the theoretical maximum.,

I''
+ 8. For the first month (4/77) all BNT 278 tests fell on or outside the
; zero air voids curve. For the next month, over half the tests did,

; the same, or have greater than 105: ecmpaction. he standard was4

; used over half a year, with 43 out of a total of 32 tests outside;
'

f the zero air voids curve.
i

Note: This table gives typical observations and is cet meant to be all-
inclusive.
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!. ~'~ NOTE: " VALUES FOR DRY DENSITY ARE TYPICAL OF A RANDOM FILL SAND.
| ANY TESTS SHOWING MORE THAN 117% RELATIVE DENSITY WOULD $M.f.

BE SUSPECT IN THIS EXAMPLE STRUCTURAL SANDS TEND TO SHOW'
' '

,

I ONLY 2 OR 3 PCF INCREASE IN MAXIMUM DENSITY AND THUS RESULTS
AT MUCH LOWER RELATIVE DENSITY WOULD BE SUSPECT, SAY 105 - 110

i PERCENT
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| ?g. y;gi,:) jam LABORATORY'CONSTR'CTION
.

,

Q .
,.

gsT DATA ON SOILS USID AS TILL
fj, '

-
.

|, -
. ..

p, . . n d ew of the quality control tests of the earth fill at the Midland+

.

*

}
~ . ::. was cu.de as.a result of settlement of the diesel generator building in.

..,
.

.
.

i. excess of that predic,ted. Soil samples obtained in borings indicated that soil;

cenditions beneathi the structures are not compatible with the quality of
, ,

. .,
-

#
*

.

i- [M fill indicated by the control tests made by U. S. Testing Company. All fill
,

* ,; -
.

! [ was accepted as it was being placed based on the results of the field-
.

.a.
.

. [ f[ tests performed by U. S. Testing Company.
, _

; s- :
,

'
'

j . .

'

', ; The review showed a large number of discrepancies in the test results as outlined
I.

'

1n the following paragraphs. Review comments are based on the technical ,'4 .

| specifications and subcontract documents agreed to by U. S. Testing Company.

The ability of the personnel to do the testing work was judged on the . basis
I -

' of personnel resumes and previous documented work experience of U.. S. Testing
5 .

'

_ ]f
Company.

-
-i .

. .

'' *
,

.

, ! '. 1. Overuse of Laboratory Test compaction curves.
; s
i ! ! .

. .-- -

! Tpble 9-1 of specification 7220-C-208 Page 14B required one field density-

.

;- i'
> >

[ and moisture content test be tak,en for ,each.500 cubic. yards of fill pla'ed.
,

-
; ; .

j q It also required one compacticn, grain size, and specific gravity for each
1
,[ 10,000 cubic yards of material. This, gives a ratio of 20 field density tests

d

to 1 laboratory compaction test. The actual ratio ranged from this as shown
"

in Table A attached. In f et, some of the laboratory compaction tests were;

f used to determine percent corpaction for serveral hundred field density tests

taken ever a period exceeding two years.' Even though no time require =ents*
,

,

58 01631.

.
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rege 4, . . ,

.
,

'

for tha paried of use of laboratory tests are r + fled, it is unlikely that
.

,

% ~

' li e'
any borrow source in this area would be of such un.' are character that such

..

i . 3 (( .-
S* , . <*

extended use of a compaction curve, truly represen. .s'e of a large quantity *
' 4'

7. 4 of r.aterial, would be applicable. Listed below are cele.:ted laboratory testho '.

'~ .

*

< $1

9 data results. indicating the vide range of soil properties that were .,

-
.

i

y .4,,,, encountered. . ' ' .
y*w/"t>ansm/

'

1,'sb 'Res;r
.

*

nw . e,na.nvi ag-J;*#7y" ..y, p gw (1.5s/n.rD..4

j wp scoj sz7 3
,

.: ra o-* '

4- ,,7 z ys ti 7.o . o s. 2-&. ) f 'S m z.99 14* A S*7
e -p: e y. c ag .e ...., i , , .z

Vg Rp as 9o. 3 /*9 7
.

*

~ d 4) Y -'
.R D (,, I *93 1Z6 3

. . ;. .T
.

.

'
-

.'.$ ''" y 4
_uestionaileRetests. M R P y & 4.e y dw- Q <

. .' f'r hP ,.
2. Q

t Y. . b 4. velsfl.a164y*
o

j9 y -
A field test that fails to meet standards dictated by the selected laboratory

, . . .A.m kty by S.

! v. Tw.*

d ~. H.;.5
4 f test data must permally be cleared by another field test made in the same areaj-

i' k. I
- after correct 1 e action has been taken. In the proc ure adopted by p.a -c .: :.1. --,

~= h. . p,,,,.,S. Testing Cash 5y this test result would then be compared to the appropriate
Y ,

'

w.
' ' .~laboratory compa'ction curve. In som,e cases the c.[#f"f of a . failed density

..

h
test was resolved by using another laboratory compaction curve with lover,

. . .z . . .

maximum densitiy,,so that the apparent percent cocpaction was incres ed sufficing
,

- {to meet the req;irements of the specification) In other cases Te~sts labeled
:. * 1; . ' :

.-

u
' ,

"* ailed" were incorrectly "clina[related to the same laboratory test. As
-

example of this is shown on Table 3 attached. As shown on Table 3 test No.
.

i

372 failed at 69.5 percent compaction. A note on Test 376 indicates that it
,

was used to clear test 372. 'However, Test 376 gives a lower percent compaction
then did test 372. It should also be noted that test results for Test 376

-

'

cc.tcin arithmetical errors which, in fact, gives about 56 percent corpaction
*

h U)0 $ M-- '6
. 0 Cob 0 ^

' ,

g d M ) 'bu 01632
.



d rather th n 33.3 which is still un:cceptabl .
C c.,,

*
,

y [nfInsetecases,reteststoclear,a" failed"testwere
-, .

3 taken in the same

area or at the approximate same elevation. !!any retests were over 20 feet

& (. fror. the failed test location and some were over 200 feet from the original(
p ya test location. In general, if af ter a fa.iling test, tha whole area is reworked,

T h- the retest location 1
r

'% 9 not too critical ass,0 sing that the correct laboratoryW -

,) D curve is used for comparison. However, in this area, work areas were relatively

c_' -f- small, and soil characteristics and properties showed considerable variationc o

2 { necessitating retest in the ir.5ediate vicinity of the failing test. Retests
,

should be taken in the ss=e lift or soil layer that had previously failed.
% y In some cases retests were taken at elevation differencas up 'to 10 feet fromC ca
U ' the failed test. M .

f ns,In. ,G {.5 b Ce en P'rWe N O M M bf c.,,.te ws J of. &'jed f* i$*

It is a probability that thafe were errors in recording dates for razing testing
*

or ratesting since some retests were dated three weeks prior to the.. time t.he-
. . . . . . . _ _ _ _ _ _ . . - -'

hh NO W .

* D goriginal test fail'ed. M

% - aci J. by e r 8 +c.d .a.
.__.

.

Ca r vc./ '3. Test Results Plot Above :'ero-Air-Voids aka on Compaction Data Plots.

doils cannot be more than 100 percent saturated; $,erefore, all field test data.

*

') points,whenplottedasd/r-y density versus coisture content, c.ust be below,
,,, .

i
4 the zero air voids curve as defined by the specific gravity of the caterial.
c
p There are numerous cases in the U. S. Testing Cotipany ' data where points plot,e,

~

above the :ero air voids curve. Tigure 1 attached shuvs a typical laboratory

compaction test curve with field test results plotted on it. Many of the fielde
test results plotted above the :ero air voids curve, hovided the cpecific gravity

P* is correct this is not possible so that all such points cust ' represent erro/eous#

~b g C . bu 01633
The fut ,that a large nuM of test results Ptot above the Zero air

ata.
\r /s.

%. q-ce ""h\ t, 0 & %
co.90.n.,osla,o+n )+ t e% y-
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. . , . Fcg3 4 *
; .

.

. ,

voids curve tends to make all test resulta quero . * ,*

ble..a -

< e,
\

f F.. |
*-

.
-

. . . .

.

Also referring to figure 1 it would appear that so)' t 'sasity varied widely [

' * *
,

.

!

er that compactive effort varied videly. Specifications asiled for compactive.

}. -

effort resulta as, defined by ASTM D 1337 which is slightly over 36,000*ft-lb/f1
4 p

!. energy. This was modified to a laboratory test compactive effort of about 20 I
,I ft-lbs/ft energy, " :

'

3

r referred to as Rechtel Hodified' Prester (3HP)., +

f (! Laboratory compactie's test surves should be related to the same effort as
,

"

!
' , *
,

; that called for in the field for use in comparing with field density tests. ''
L

i ,
[. ' Atterding te pleta of field data shown en Figure 1, density varied fres94

! i
.

[f' 3 Iabout 108 1he/ft to about 130 lbs/ft . It is doubtful that the soil( e.<-
, .

j' 3 i alassification er4 properties would be similar for such a wide variation La
i c' .

| ; density. It is noted that 100 percent of modified Freetor (ASTH D 1337)
-

' .

; , . 1

j ;; , * which is diffleult to obtsta, is rated at slightly ever 56,000 ft-lbs/ftI
j energy. %e curve pletted on yigure 1 is at about 20,000 ft-1bs/ft3 mw.p. t . A,at,4

yer semperative purposes it was determined byh1 1 1974 that 100 persent
"

.

Iof specified effort (20,000 f t-lbs/ft ) is approatmately equal t er
,

of the maximum density as determined by ASTH D 1557 (54,255 ft-1bs/ft ).4, , , . This,

means tnt a density up tehpercent areaterkry density of bf1bs/ft ) than
'

I.

h that specified (dry density of 117.0 lbs/f t ) een1d be possible. Bewever,3
1 [
} L some points shows en Figure 1 give/ au apparent density up to 11 percent above
!l '

th.t s,eeified. S t- 45 +% A t d **** *
| [. 5 4 . .g e .c..n.,/ c A -.g w-s ***Ad5.

{ %-
.

~, . . - - * -

j i gheye were a signittsant number of arithmette errors en salaviation sheets eyest-

"

through there are s/p afms .h 4 4 , J 4.4.d,g ,A,|/c.32',h
y& -L

4

i Ast w a sa. x J. m ' = = & * t~ n
- ,

"
| \ c:/c h%s -| 'yc.Wo^ dwAh- *|'N Oom

| \. " Wn .
'

m w0sg g. % 4#<
-
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.4 . Eceerted use of Ouer.tiontle Laboratorv Te
-

. - -
, ,'ata. .

<
.y

.
so=e labora cry. cei=paction fest data here tsed te. .tatedly even thcush they.

+: . -
.

y conticue.d to show edspect field test rescits. :"h1 ould be indicative of.

.,
_-

.m.

jj quastio=able laboratory data cr the fact that scil was not being placed .c::-
'i
,i ec=pacted accordi=g to specific.atioss. J.: anyfate'thereshou.1dhaveb'een
1i
; '

,i, cause for cencers. Su.bcont set 7220-C-268 L61 bit C, page 17 of 47, No. 2, . . .

3
, . **

i states "You (U. S., Test 1Eg) are to'fmefiately, report data that indienes
s .

a
i -

:

- { material that does not comply to specificati.ons or procedures."
.G

-

.

.
-

, -
, -
- .

Table D is a compliation of notes relative ,to questionable test data.
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_ __

5. IIrits of Accuracy and Ic~ciptibility for Test Data.'' '
-

1
-

Figures / through 7 attached vill be referenced in assing limits of ac' curacy <

or acceptability for fieId test results as co=p red to aboratory test data.*

sme '
-

,

; This is + ~ ..-. M 278 which is reasonably representat a of all test results. !
.

..

'i

i7 specified laboratory compactive effort was 20,000 ft-lbs/fc and field3

1'
b 3cocpaction effort was originally specified at about 56,000 ft-lbs/ft but was
,

.
'

t changed by Revision 5, dated 7/8/75, specification 7220-C-210 Section 13.7,e

:; -

,

3Page 57 to also be euqa1 to about 20,000 ft-1bs/ft .
,

: -

I.
'

l The specified 20,000 ft-lbs/ft effort establishes a compaction curve relating
3

} :oisture and density for a q m ) h, soil /.5fec w
Moisture was specified for field X, <

1

placed fill to be within +2 percent of optimum moisture as determined by this| -

'

Density was specified to be greater than' 9hercent of the maximum 2(D effort.

t "
density. Once field compaction is such that the fill density is significatly *

'3 higher than about 105 percent of maximum, the specified tolerance from optimum
'

h moisture content in the laborator/ compaction test may no longer be applicable

for field control. As compactive effort is increased, marim.m density will,

D
I T be increased and optimum moisutre content vill decrease in the laboratory test.
'-

& 4
This change can only occur in the field to the extent that the field moisture

"
centent vill per=it it. Therefore, to benefit from the 1ncreased'co=pactive

| .[ effort the field moisture content must be lowered. As this indicates, the
! r*

6
b location of the ce=paction curve changes with a corresponding change in range

o f acceptable moisture content relative to opti=u=. A +2 pe cent nu=erical

D value of moisture content acceptable at. the specified compactive effort wouldo
j be too vet at a higher effort indicating that higher densities for that soil

'

W cannot be achieved. Therefore, if the record shows high densities for such

_1 =aterial the data p r in e ror. This was ;f;faren!|y=.d[./ overlooked by U. S.
&re :-'

N-'

V. ..

!O
Testing Compa:ty. Plots of field data for conpactien tes: R2278 are shown 1

,

3 -
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,*. on figuras p through 6. Tha titla of each figura gives the aseunptions nada.

.

, in plotting data for thn: figurs. In ce= paring es 3 and 4 it is' sten

tha: s =ajority of field tests were made usin~ the n 2glear" device. The two,

,

"o tes: results shown on figure 4 for the sand cone net 1. indicates one test
* e

| 0 i7
%.,7- result on each side of the zero air veids curve.S Ironically, the one f=11d r

D ,

I h '

above the :ero air voids curve (shown on figure 4) is designated as the o=1yc

, )[ assing sand cone test
'

(shown on figure 6)e /y7 M I Te.:08h by 2"~/ ~
*

0 ,

0 5--

q o.v.;
..
-

,

For a field test result to be classified,as " Passing" it must fan within ai

.) well defined area on the plot containing the laboratory compaction curve.
1

'v; , This area or window of acceptability is shown for ypothetic co=paction
.

'

4.

curve.onfigure7/thatwouldmeetrequirementsof m ication 7220-C-210. d

'

;

I lt is defined by horizontal li:ies at 95 percent and 105 percent of specified

density, vertical lines through 12 percent of' optimum moisture content, andt

a line parallel to the =ero air voids line indicating saturation about half
,

. u+weW
v,ay between the .ccripaction curve and 100 percen 3(=ero air voids curve).

If all data points fall within this area there would be no reason to assume
.

that they are wrong. Eo.iever, when rany data points fall" outside the desig-
.

nated area there is something wrong with the information and then all data
'.
!

-- peints beco=e su'spect. A review of all data indicates that only about 25&edun- Soij)
! perce.nt of thehest res*11:s fall withir. this area.
.

J *

.

-,

!
Figure 7b shous an crea where field test results would be acceptable even

f

{ though not in strict accordance with the specifica: ions. Figure 7b was
j
;

arrived at by expanding figure 7a to. include test results up to a co=pactive.j .

'

effort relcted to AST11 D 1557 (56, 255 f t.-lbs./fr.3) which is ce=sidered to

be a practical upper licit. . About 40 percent of all field test results vould
,

plo: in this area.
~

.

t

,

___..........n~.....-..I.~~.--...-~----~~~r~-~-~--~*~~~~~- -- - ^ -

1

L



_
. _. . _ _ - _ _ _

'
i . *

-
.

.

.

.Page 7-
'

.
,

-

6. Accuracy of Test Eouipment.'

~

Al==st all field density tests on cohesive soils were ' te using the Nuclear*

*

Density 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 ec=patible with those obtained by ASTM D 2216. S4m41 =rly section-
4

'

12.4.4 says density determined by the nuclear device is acceptable when I
. 1

'

.

results are compatible. with density as determined by ASTM D 1556.

*

. .

| In =any cases such a correlation was not,nada. There are many laboratory
' '

co=paction curves used where only data from the nuclear device was used for

,
field control.

'
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|

i *U 7. Relative Density Tests., '

Y -
-

\

b* 4| ' Cases were noted where densities in material c' ficd on the data sheet as
.

'

Q - -

; w rnne 3 (sand) was co=p.
: ' u v Q,, ared to the =aximu= density f..qproctor. type tests and
! { -

other cases where densities in. clay soils were co=;. ad to the -- -d us density
v

; 5 \p t in relative density tests. An error exists in such cases in the record either i.

!

*
in the classification of the soil on the data sheet or in comparing field test ;, '

'. ., .J-Y results to the inappropriate laboratory test data. In general, it appears1

;] 92I that relative density tests were used in determining density of sand fili * !

-

<

[
' QO. )

5\.

4 .

.{ **L'-jr g ] ASTM D 2049 section 7.1.2 Wet Method states: " Note 2 - While the dry method
I

::.1 4 w a? b s preferred from the standpoint of securing results in a shorter period of
'

i:

!. Ytime, the highest maxhum density is obtainad for some soils in a saturated
b / state.. At the beginning of a laboratory test program, or when a radicalc

. 9o*
d % change of materials occurs, the maximum density test should be performed ond

s) V.S TD

-5 e A S both wet and dry soil to determine which method results in the higher maximumJ .

. %. - -} ~t- 4 u^ -

3 5 .I density. If the wet method produces higher maximum densities, (in excess of--
-t . uq 9 * t-. >

3 g 4 y , cone percent) it shall be follo. red in succeeding tests." U. S. Testirg Company.m
-y

' 3 s . did not do this. As, a consequence many field density test results exceeded

h'g e o,{ M 5100 percent of maximum dry laboratory relative density.
m

:..q * } O V RD55 As an example; for..

O g v~ , glaboratory test.JdW a total of 566 field tests were made. Of this total, 364
L

s' n el,

i. k 'LJ 3 JYests showed greater than 100 percent compaction. 43JThe highest density ri m hd
( p]f% , as 211.2 percentpith the majority of tests over 100 percent falling in the

& f&DSomo **/y (c e.~r6d % u. 5- T- ty3,)) 7_)jg '' w

Yi range of 100 percent to about 130 percent.,

,c .
_

=

_

Even by using the wet laboratory test cethod'an unacceptabla/ high number of
/

field test results would have greatly exceeded 100 percent. This assu=es that
i

the wet test method Eculd increase maxi =u= relative density by 4 or 5 percent
,

f

which appears reasonable based on some recent vet test results run on ec=parabl

- r.a terial.
.

5B 01640 .
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' * * 7. Cenclusions. '-

,

'In s==:ary. only about 25 percent of the field ? e.;t r s tits fall within an
,

. .
.

area that is defined by the specifications and is poss i''.e based on the con-.

! paction characteristics of soil. About 40 percent of a.d data points fall

in an area considered possible for the given soil as defined by an obtainable

ce=pactive effort of 100 percent of ASTd D 1557. Refer to figures 7a and 7b,

for deter .ination of the areas defined as acceptable.
.. .

,
*

a . .

. . -

Since no reliable conclusions can be drawn to clearly define reliable data
,

f rer "-*' 4 M a data. all noints must be considered sus.>ect and, thus, all

of the soils testing data points deterMned by U. S. Testing Company should

be discarded as totally unreliable.
.
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}s CLASSITICATICN NC. CF TESTS:~

1:.. B200 90 .
.i .- E251 3fi3 .B252 22

.

j .i B254 42
~

|s B255 . 57.5 B260
'

- 68
5 B261 36 -

'
,

j .. .s B262 165
.

* *g. B269 227
-

i B270~ 226M'
,

E274 37
2271 141 -

i
<

g . 3276 *

21 ,.
! .

-
'

B277 158 . .-
. B278 62 ' *

! B297 22
i B015 20'" *

RO16 61 .
,;j' E024 248-

f P030 su
,i R035 59
ji R038 39
:s R039 18

R040 35,.

9 R041 69
.

5 E042 103
E043 48

- **

, ROD 4 71 _

?OU5 43_,p E049 63''
E054 11E.

E055 566
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] 71 COMPACTF.D FILL DENS"I. .Yr' DST llEl' ORT - I6 c'a- I o
"*

* CORRECTED COPY .gd,g ,,o, Ch'$
-

.

'

_
l. rnos[cr rio. 2220 -

2.nATE 6-16-76
'

ract 1._ or__1
.

:.

4. scrc. tio. 1120.:G:-?.00 s/01(AWily&*rM_ Stnictura.1 s. TeiT[o wEtx or? ~
' '

3 . p ...g.a 3 ...
. .s.yu uw gam.- .m,.,, . - - . - . . -.... w m m u- . w y -- - a, . . . _.u

T E' T. ELEY. DEPTil INPLACE MolSTURE IN PLACE onY MAX. LAtl. DnY
*

JDATE TC$r o
,L, PcncrisiED LOCAT10.'l Op WET CONTEt{T DEtJSITY 50lL CLASSIFICATION Dril511YTAKEtt tro- COI.1'Attriol UEEIANK3p

DEN 5ITY lx| . lLB JC.F.I (L8JC.F.IOY TEST
MDil U|$.jE ttsJc.F.i RD OMC Zone i16'W.ot /.(-.

f.0 /'426 .u.i-17-7 i 372 its lo N of A 617 0 131.5 8.9 120.8 44 N/A N/A l10 69.5 Fltiled-
812 E.of C 5.37a.

.j:>.1'll a f_A u _._610. 0 l '111 4 94 _].23 . 5 _ . _1Q2.,.l}__ _Eass
'

-
_. __

W.of 4.5. - -

374 1'N.of An 611 .0 * ' '. ~72.6 Pn11cd132.3 9.1 121.3- -

l4'S.of A375 Sol'W.of 4.55 60H.O - 133.3 7.6 123.8' 87.4 Pass1331. of T 4
.

-

>-J *Ulcar!376 10"H.of A 61.7 0 125.7 8.5 115.9 . . ' ,.(
~

-

_, s '38.3 Pass 372
-

f Aa s"i.
uwggp; 17377 .

" ._ omo.m' ' l'W.of 4.5.', 611 0 13'i.7 8.4 125.2 - ' ' "-- 95.5 Pass'

. ,

! .
. ..

.

*

.
%

S _I.oc a t ie n chan-ddl 372. 37'i. 376 from 10 ' to 30" t n vnnt . ec T. . t- l y .
,

., .

*Added tests t hat ucre cleared>

.

. . ,..
' **ta .

e
F . .

8 .
*

.50A1e 44; *.
.

8
'

w. . 7__c
~
Abl 7$/7L

'

'-

.
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VTest number MD 245 fails due to hi;;h coisture. . ared by MD 246 which
,

-
.

,

references a proctor with higher opt * moisture content (O pMC. /
,

s *h - .'' ~ ~
t

g o,5M .) 'd :44e ren
|

,

122 of opti=u= requirement can be net, F v 'b ' y* * dy gp 4,
... . . .

'

*%,

+ .
.

. 2. MD 205 failti with. moisture content 62 above the OMC. Cleared by MD 215,
'. -

-
' , .,

which references a pelative density lab standard, and is itself s**" 6L

Q\4)h)g t .bdd c e.Maway from the OMC of the procror referenced by ED 205.,

# wM. p
,

.
, .

1' 3. ED 223 fails because of high noisture. Cleared by MD 228 which has & go
'!

actually a higher moisture content and lower density, but refereVes af- R tsh' %NgdrO.
i

different proctor so that the retest passes and clears the failure.'s > Kd'h
l'-

ch
-

o,

.. . . c ~y
. . '

~

4. *Both MD B44 and 883 fail because of high moisture and low density. They
.

are cleared by MD 888 which . references a new proctor with lower =axi=um density /
.

U and higher OMC tlian the first. ..
,

.

.
'

:-
, .

I 5. ED 251 fails due to nositure being too high. Cleared by MD 253 which
-

.

I. u' es a higher..OMC. proctor.s,

:

6 .

.

. .

6. MD 668 clears MD 634, but the two tests show no correspondence in locatie=,.

-
,

t
- -

. ! . elevatien, moisture, den.sity, or lab standard. 1

,p - .uwhW 9
, 1.

!

: p%
I 7. MD 771 failed, being too' dry. Cleared by ED 782, which has al=ost idents, ,

N
ical =oisture content and dry density but uses n new EMP vith lover op:1=cs

noisture.,
.

1 -

-
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,
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,

.

/ 8'
' . ..

MD 2384 clears MD 2342 by referenci=g a diffe. ,

proctor with an DMC $:
{'

whichwillfitthein-situco$ditions. Eevever, the c'r.e density of ID 2384 1
i

:- t '.
. (.g ' 'is vay too high to fit the original soil classificatio. sud in addition, 1:

i
fe's outside of the zero air voids curve'for the classification which it ., .

>

'
has been' changed to. '

1, - -

t

;
. k

9. MD 556 clears MD 554 by using a 2DfP with,* lover moisture requirenents.
i

. The field densities dif#er by 24 -cf and would seem to be different material. gh
'

Q
-

10. MD 558 clears MD 555 but has too high a density to be the sane soil as,

PD 555. It also uses a different proctor. h
,

1

11.-

MD 566 and 568, cohesive soils, are cleared.by HD 569 which is classified .

as 2D 33 and has totally different soil properries than the two failures.

-
.

12. MD 1317,18,19 =4 20
.

fail and are all cleared by ED 1477. There 1s

poor correspondence' in the soil properties and the proctor is different from.

failing to passing test. h
'

i -

, ; ,
..

; i -
- .

,
,

13. ' 1D 2965 clears MD 2963 with a different proctor though the test results,.

!

vould have been passing with the orignial BMP. h
|

,

-

i .

.; .-.

i 14. MD 1388, classifiad as EMP 278, is cleared by 10 1461, -J.assified as
~

c,y.

.

I' P3 55.
-

/
.

.

15.
4

1D 170, classified as RD 24 is cleared by MD 173, classified as EMP 234.
I

.
,

16. MD 287 fails with a rela:ive density of 770. Cleared by 10 291 which
-

;

: 513 01646.

.

- , - . , , .-- --- -e. ...-.- , y - y - , , , , _.r,- - - - - .



.

. .

has .1 pcf 1cuar danzity but arbitrarily rou6ds p t% relativa dsasity to
'

-

cl'

'80r in order to pass and clear the failure.-
*

fe
1

- -

o |
- '

.
. . . .

5,

*

17.
^

In all of the folleving field density tests on sanc, the passing test'
h has approxi=ately the sa=e or lower density thatn the failures, but references.

t
,

{ a lower may*m m density RD lab standard:

I.. ... -
.

-

\- .

:' MDR 343 clears 1DR 339 -

MDR 514 clears . 1DR 507 / .

} MDR 513 clears MDR 508.c .

~ '
.

HDR 515 clears MDR 509 -

I

,- MDR 516 clears MDR 510,

,

'

1DR 522A.

. 4.* ' ' clears MDR 521
,

~
- '

,,',$ MDR 558 clears MDR 556, 557
'

. . . ::;..
.

- - '" *-

MDR 480 clears MDR 473
. .

, HDR 555 eleirs MDR 525, 527, 534
'

- > .: MDR 533 clears MDR 526, 530, 532. ~, ,

,

~

HD 23'84 clears MD 2342, but is at 7' ' lower elevation.
. W.

. . -

L 18.
4

\ W
;- ~.

. Q)

19. MDR 123 clears MDR 122, but is at 10.5' icuer elevation.
~

~ s

[
- ! 20. MDR 149 clears MDR 142 but is at 10,' higher elevation. b' -

%

L
.

7

}
.

[ 21. MD 1694 clears MD 1693 but is 43' away fron the site of the first test.

cleatsMD3102,butthetwotestsare68' apart.22. 13 3114
.

-

58 01647
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23. )DR 186 c1sars MDR 183 th: ugh it is 110' twny.
*. - -

-

..

*- -
. , - .

.
Eb

-t
; 24 1GR'1267 clears MDR 1266 yet is 22.:,' away Jrom th 'silure (as best as.

_;
.. j can be detercE.ned by the trat site descriptions given in the test reports) .-

{ . .

'

, .

1 .

.r.
v
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;- . .

W *
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.
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1. The first field density test to reference ..D 24 h:s n relative density,
,

|' |of 170.6%. The standard continued to be used, however, -ith relative
{i

t{ densities greater than 100% occuring repeatedly.
~

.-t -

f

:
'

:
i 2. Si=ilarly for RD 30, the first two tests have 114% and 122% relative'' -

.

densities, yet the standard was used for 10 sonths, 54 tests, with 52" o'f
,

the results over 100".-

. ..

i .

; ', 3. During the first two weeks of use, RD 41 was referenced 22 times with
't

. r' 12 tests over 100% relative denisty (6 tests over 110% and 3 over 120%).,

The standard was used for 5 months, however, with over 40% of the results
.

,over 100".- * '

.

4. The first test using ED 55 has a relative density of 119", with the field
'

,

test being made the same day as the standard and thus assumedly the same I

- material. These results would throw doubt on the lab standard, yet it was
j. used for two full years an'd 566 tests, with 64% of the results ever 100%

''

f
{ relative density and in one case over 200%.
(
L

*

t .

t
-

5. Even high density,structuial backfill standards such as RD 61 (maxirm ~

; t
i
L = density of 125.3 pcf), used 593 times, show over 25% of the tests having

-

greater than 100% relative density.
_

,

. -

' e

b

6. The first seven tests referencing EMP 269 (scattered over a two month
<

period) all f all outside the tero air voids curve. This classification was
f,

used for 11/2 years, referenced 227 tines.4
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7. Tha first two tests rafarancing EMP 270 fcil ( ' above the zero air-, ,

voids curve. Continued use of this proctor fe,: over 1 years.resulted in
!

-

! ,

226 tests with S2 outside the theoretical maximum.
- '

; .

; -

t

i 8. For the first month (4/77) all BMP 278 tests fell' on or outside the zero
.|

< 1

air voids curve. For the next month, over half the tests did the same, or
'

have greater than 105: compaction. The stand,ard was used over half a year,,

.

{ vith 43 out of a total of 82 tests outside the zero air voids curve. -
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MIDIR D PIAT2 ILTIS 1 & 2hQ CONSUMERS PONER CCEAR N4
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'

f 6NE JOB 7220-101' U7Q r;

c0g sm o.., e3,

.' IE"E: May 30,1979 5 E iFI
,,

,

PIACE: Ann Arbor, Michigan

-i SUImX:T: Diesel Generator 9'41 Ming Possible Causes ard Action Itms

ATIECE25: Bechtel Constrners
,

.

K. Wiedner D. SihM18
;. J. Hook R. hMer
I G. Tuveson D. Horn'

J. Hink (part time) T. 'Ihinr/engadam
C. M:Connel (part time) C. Hunt

. J. Wanzack
A. Boos., .

G. Richardson
R. Simanek

PURPOSE: 'Ibe meeting was held in the office to dims the action'itma arri

possible causes appended to Meeting Notes No. 934 dated ML. h 12,
.

1979 as Attachnents 1 aM 2.

I'EDS DISGSSED:
:

Review of the status of the action itms listed in Attachnent 1 to Meeting; A.
$'

/( Notes No. 934.

1. Confirm material ccupatibility adency

J. Wanzeck statal that p1==nant of sad in trenches is rot a proble
*

if the material has been properly placed.,

1
j ACTION: Geotech will provide an ICM to close out this ite.
1

-

' 2. Confim icw blow count on radwaste biilaina
_

;
|

| Three additional borings inside the radwaste b'41 ding resulted in

no low blow counts. This it s is closed.
3. Cbnfim ele:trical duct banks in the vard

Two additional borings near duct banks between the service water

structure a xi the turbine b'ilding a:xi other lerings have establishai
.

M; .01667
r

!



,

-

I.
.

.- -

. s , .
,

the soil conditions. Any further items vi.2 m tracked by the response
I! .

to the 50.54F request. This item is cic. sed., .,

4. Tahalated list of test results<

'

Geotech has tah11ated all test results and has issued a preliminary,

, __ report for inhouse review.

ACTICN: Geotech to issue draft report for CPCb review by June 11, 1979.
.

5. Check water level around site

; Installai piezcmeters around the site Lnaiemte an average water leiral,

, of about 625.5 feet. This item is closed.
!

- 6.
1 Evaluate who placed fill (Wheeler study) under all ma%1c Categorv I

| structures |
'

!-

This is ccrupleted for the diesel generator bs41 ding and service water

structure. Review of other areas is in progress.

ACTICN: enstruction/CPCb cerqplete study by June 8,1979.
' 7. Check 1977 stockpile and rain data

.

Review of rainfall data indicates sumer of 1977 was nomal and not
| a dry year. mis item is closed.

!~ 8. What fill was placed during winter of 1976j>

'
This its is being cxznpleted with Item 6.

S

9. Review work and testing in the th frame below elevation 615'.

! This item is being ccupletal with Item 6.
1

j B. Review of the preliminary possible causes describal in Attachment 2 to
a

'

Meeting Notes Ib.- 934 was acccuplished. This resulted in revisions to,

the list. The revised list of preliminary possible causes is attachai. |
1

Prepared by: N d-

Reviewed-by:
'

;

bu 01GGS
,

2 !
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'. Attachnent 1 to
*

* '
Peeting Notes N3. '

..

' .

j. PN32RRY POSSIBIE CAUSES

Possible'

Distirction or Chance Cause Ccrme_7t
'

1. Time differe re between place- N3 Cannot cause insufficieat

ment of fill and construction ccanpaction.

of facility.
.

- 2. Placement metted.

I

E lift thickness Yes Prelitrinary tests indicate.t

[ scrne equipet may not be
._

-

capable of compactire a 12",

-
-

lift. Investigation continuin

ACTION: Geotech
- - moisture control N3 Material placed during period

'

wimn noisture control was

rot implemented is generally
:

in the top two feet of fill.
L

{ - ccrapaction eqaignent Yes Equipet used to be evaluated
g

for 4" lifts to original

L. standards.
I
'

ACTIO:h Geor.ech

- types of materials Na Materials have sh m to be'

L 4 g4udtiwj* k ++e Wkamt. _' gg c:r:gactable in test fills.

f - cccpactive effort Yes 7b be evaluated with lift

thickness and egaignant.

3. 7neoretical ca parison of BMP Yes Cbmpare effects of different

ccrupaction vs. settlenent conpaction levels.
A c ticN: Gro- TECH.

613 01G63 b'
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o.
.

,

# ' ,

Possible
Distiirtion or Chanse Causes C ylent,

|
,

j 4. .. Specifi=ation C-211 '.

,

gent al Yes In::.Lde with Jction 2 |

. ] - fros protection crnitted Yes Investigate 1:cpact (refer

. ., to Part A, Ib. 8 of this *

- X=m L)
* ' - flooding of trenches Yes Possible cause in 1~ =14*M

4

areas of sand fill areas -
i

not a cause in clay fill.;

!

I 5. Testing4

11
a

- rnethods Yes Investigate impact.,

Dew A- She M u% M**\ en
ACTICN: Geotech.

- equipnent

- results/ reports

- retests
,

s

- reviews / evaluations

: - peucausl
i

6. Increased test frequency and Yes Investigation of frequen7. /
location for anall areas. distribution in process.

!.
ACTICN: Cbnstruction/CPCbq

! 7. Different contractorsi l

l - personnel qualifications }b Refer to Ib.16
I

'

~ different inspection metha:Is Yes Refer to-!b.15
'

.i

- placernent methods Yes Refer to ib. 2 |

8. Dctensively reexcavated area Ib ;dditional imestigation
-

,

indicates similar problems

in areas where reexcava* h
,

| I

i i
1.

was not acomplishal.
|.

1

613.01670,;-

! 2

.
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.
e

' '

| Possible
."

Distinction or Chame causes [7 nent,

9. Mais are intrusion in grard Yes/lb N t's p:oblen if p:cperly
..

| De65.,3 0:- M4% 4 3*L N1414 &Yw o m eted - possible p:oblem
'

Mhkl **s dt.y $ [ikmaSVs is fdb if t'd d4
of optinun.

'

10. Iean concrete fill No

11. Pond filled March 1978 lb See No. 9

12. Stockpiled raterial Ib See Ib.13
' - weatlw. ring

- drying out

13. 1977 dry year Ib 1977 was not a dry year.
-

~

14. Own weight sattlernent (cales) . Ib Cannot cause poor ccrnpaction.
15. Inspection procedures after 3/17 Yes Investigation into inspection

hu4 9 % M*s.d**6*% %H **

\'% ped N o% and Canonie indicate that

inspection cf Bechtel

operations was not as intense

as for Canonie cperations,

especially after 10/16.

Inspection callout was

surveillance and relied heavily

on the test results to assure

proper placement.

16. Personnel No Paview of pers:nnel gaalifica-

tions for Bechtel, Canonie and l

U.S. Testing i:dicates the

persennel p:cbably had sufficient
1

education, e>:perience and I

SB 01671 |

training to carry crat the tasks

assicned to them.~

4

. - . - -
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. . , -' .L ' I ' ' '"' PROJECTS. ENGIP.EERING ANO CONSTRUOTION ol

M !% AUDIT FI NDING REPOR
CUAt.lTY A$$URANCE CEPARTMENTA C*C$'JOef3e

I

.. a c:.:=:si. <22.s 44 ix.w f . sr_:= =:c..:a v=x acus;-m an as n:
M-01- -0-01 1

! 1. PQCI SC-1.05, Rev 9 Activity Task 2.2a9 states, " Field r x,;2: ..:;==.

I Sechtel CC & GeoTech

! density tests resulting in 105% and over of en:imum labora- 3:z c, :,:33.,:2

7/9/80'

{
cory density of proctors and/or relative densities, retested'.' jr=2 rami 18.4.3.6 |*

::sas.:===
i
!

This is a " witness" point. Contrary to this requirement.

SC-1.05-18- was signed off NA for activity 2.2a9 on 6/9/80 -

! 6/13/80 scoped for 6/9/80 - 6/13/80. Test 6182 and 6184 had
.i

108.1 and 106.6 percent relative density respectively, and
!
+ .

'

vas signed off by a QC engineer on 6/11'/80.- <

'

.

.

s:.=>=au .~.us=:1,c:::n,

Prior to the completion of the audit, Bechtel QC vrote NCR 3041 to cover the above

situation. SC-1.05 plan has been revised for clarification of Activity Task 2.2a9.

Project Engineering is'dispositioning the NCR. ,

casa:::.s >==a c;.~r=>u: a

? .

1

k
.

:

1 STI 0F U# NCD8 cac R:n rca ceas pasca ra. .a c,4 c:aM;;=;

:er ua u m. . ' Bechtel QC
4

fE;>G3 GF iD*Ei*.b ZGns

!

J
-

.

*
~

04 af 52;7A&il TG ). 3 ness g ng , ; ;g ;p gzp;A: ;; g;,

' ' .

2 *.7, !M OF 13CFT :D 22: g ;gg , :,4pg gr yAg 77;;;4; ;; n;n 3,p:,7,;;

2 m . WJ hn:t 7J7.27:
I'

-a aa:ar.a s 4;;;;4 at sauv:a:F*S 3=' JZ#

: * '.'s2.:I::e*MI. 4M:4TJss J.G;I:;.:.. ;.:a.

| SB 02561
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AUDl FI ND IN G REPOR
CUAUTY AS$URANCE DEPARTMENT@y % l I

as a c=.:=:a ras.s as swazr ras swo cau :a a:u nuzu:,cw m so so,

2. Specification C-211 Revision 10 Section S.10 states in part, M .ll _. . -0 02'

"All density test locatiens shall be within i 3 feet in plan $'eEeUb&GecTec.h
and i 3 inches in elevation." Also PQCI C-1.02 Revision 4 un u au ::u.
Section 3.1 states in part, " Review and sign the Laboratory 7/9/80
Test Reports verifying...e. Correct location and elevation rz:2 man

of tests." m s$d;3.6I

Contrary to this requirement, QCIR No C-1.02-140 dated 1/2/80
for the first shift, Area "E" indicates test 6083 was taken
at elevation 626.5. Contrary to this, Compacted Fill Density
Test Report for 6083 indicates elevation 627.5.

4

.>

T2:.u.m e.mem .:::a,

Investigate which elevation is in error, and correct the documents according to
Bechtel procedures.

.

umem 4:::a cwza.:. .

.

9

un er en c:vr_t::3. ., u, ,, s e,,, ,,. ;,,c ,2 c m

un er cia m..''~' 3echtel QC.

MI NA Cr VDU:3::ar

e

.

i u si ur.aus s a >..:u.a. u as , un a w.,: = 2:, , , ,

:r mu . ::n er sne = ::: a ns , un er .,: crr:::,:. = .x;,, w;r ::,

;r ,u . - a ,a.e.

at? Os&JO.A=3 s s ::.47.1l41 sciDY;WA's s 3.ar.72:

:'4 .J U:D;;in s;4:w:.Rs. .LA;I;;4;;.a ;&s

SB 02562-
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| PROJECTS, ENGWE ERWas ANO CoNSTRUC? ton dg. .

[ !Q uL AUDIT FINDING REPOR
cuAuty Assuarses capiarutur'

c:r.sumes. .

I

|
! a a wca:a esa as w w , a :u:o cm=:a w:n wus:n. An := m

-0-033. Instruction No. 5 for the preparation of the " Daily Soil ,,I.0 ,;,, ,

' i Placement Report" states in part, " Enter... the approximate Bechtel CC & GeeTeah
! length and width of the placement, the coordinates and actual :.n :r :,:::.::a.

! frequency taken." The following are examples of discrepancie a 7/9/80
1 between length and width of placements and the coordinates. rm2 mas j

| Daily Soil Placement Report for C-1.02-140 dated 12/31/79 susN!ch ' ^
(first shif t), Area "A" indicates coordinates South 5035 to.

5056. Contrary to this, it only indicates the width to be .

8 feet 1,

For Area "B", the East coordinates 255 to 295 does not cor-
! respond with the length of 36 feet 1
4

,f Area "C" has East coordinate 295 to 335. Contrary to this,

; a length of 36 feet i is given.
.

| For Area "D" South coordinates are given as 5165 to 5185.
Contrary to this, the width indicated is only 12 feet 13

' East coordinates are 345 to 390, but the length indicated is
only 32 feet 1 % g

u:;.wr.a anac:.2,e:a:

It is recommended that prior to placing backfill, the QC Engineer and the en-site
GeoTechnical Engineer agree on the coordinates of the backfill area in order that the
Daily Soil Placement Report and the GeoTech Field Engineers Report are in agreement,
and that the width and length dimensions agree with the coordinates.

.

a ucas c:a c a ms.ca
.

.

}
4

|
8 :4n er su ewr.sm=> cm. us, r.: c... rom .w.:.2 a. . c+= c:a

:,n er zu irre:miss, Bechtel QC
,can er m:iw::a.;

4

| .

I,

t

{
a .i ur.r: 4.110 , ahen a ns ,aan a ur.a:.e.J: .g, , , ,,

:r ~u . ws cr no:n n a:s :r ns . r.s.2 :r a: arr:w. = .a ur.nw
l

;r w ~>>uur.n
|

.n su= w , uwr.u, z.ma, . uw r.n>

.

, , ., uu.um:.u. . a u w:.. ..a. j

SH 02563
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C;;;EY, , ccm:rra:::s ~::::

I a 12 :.n=:u ,asa a nau c.nz s .m wao;u e.mr.u, s

) For Area "E", S;uth coordinates are 5140 to 5156. Contrary to this, the width is

j given as 12 feet 1 East coordinates are 330 to 390. Contrary to this, the length is

given as 58 feet 1 It was noted en various Field Engineers Reports that thei

description of the location of backfill area was inconclusive on the boundaries of the
,

backfill area.i
i

i.

.8 b MEM(KC)*Qgg& * *
+

i

t

.1

4

. h SEBes O %d ||

.

e
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PROJECTS. ENGINEERING AND CCNSTRUCTIoN-. , .

W n,% AUDIT FI ND IN G REPOR
OVALITY ASSURANCE CEPARTfAENTC*"iCM-

I
.

. a u na .ax: 42 rus2s . ,, i.u:c .n: :::. 4:n muca.s. 4n sa n.
M-01- -0-,

4. Instruction Ne 8 for the preparatien of the " Daily Soil
Placement Report" states in part, " Check the method used to "[ {" g
compact soil-hand operated and/or motorized roller equip-,

. a e, c,.3cm.,;,

ment...and number of passes required as indicated by the 7 /o fsn
ensite Geotechnical Engineer, actual no. of passes used." r:2 nan.

Contrary to this, Daily Soil Placement Report dated 12/31/79 'a 6 1 '-

' " " " '.

(first shift), QCIR No C-1.02-140 for Area "A" indicates two
lif ts were placed and only one series of 8 passes observed.
Area "D" indicates two lifts were placed and only one series
of 8 passes was observed for two pieces of equipment. Area
"E" same as area "D" above.

.

Daily Placement Soil Report dated 1/4/80 (first shif t) for
QCIR No's C-1.02-140, area "C" indicates fc :r lif ts placed

and only one observed for 8 passes. Area "D" same as area
'

"C" above.

f

w;.:n.;s: =>a:::.1,a::u:

It is recommended that on the Daily Soil Placement Report the QC Engineer indicate tha:
the number of passes observed, Block 8, correlates with the lif ts indicated in Block 9,
"I.ift Thickness Checks," and, if lift thicknesses were not observed, state the
elevation of the material being compacted.

.

c:<4;; Id6 as;&es c&aa;%; &

a

* 3 CF C/o M.EU 5!J . C2G. PIEP FCS Cs as FDJcp FAL 4 Css CC*.7FJ:rh

3*: CF C/A E77t;TPM7133;

rD:: CF '.V U;27*:s

.

La et DDJ:sksi ID h.nsen 3 *Q.3 e 3 L G1 LLl;1t 3 3:s

7 W . 7.M CF 7DCF* * !3"a 7 *n3*, 3A4 CT h?: CTT::DL M hMP P2:17;.:.

2 m . A; st.t 747077.

afi iW;dLA S 4;a.d7.11: 4.rgs;3c3 3 g;;w.a;.

; * Q ;I;D* 4'). J; Lei.714 yJ u;;,: . ..:L
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! PROJECTS. ENGINEERING AND CONSTAL.:TioZj,f

./g . C r.s';:|.g:3 CUAUTY Assapan01 c!PARTMENT*
. i,

AP % AUDIT FINDING REPOR_I i
.

a u c.;a=w as.s n swoz , ^,s stuc cm=m .=x sorom >
|m m. s.s

.

" ' " - ^- Ij 5. Project Special Provision G-6.1 Section 9.2 states in part,
telbh&GeoTe:

"' ^'

j " Inspection Record is controlled by the Quality Control B
Engineer responsible for perforcing the inspection. 1 p on . zc,cc._,m.

f
xi

j completion of the inspections the Quality Control Engineer 7 /9 /g3
responsible for perfor=ing the inspection returns the Inspec- r=2 ms,

18'36tion Record co a Level II Quality Control Engineer other than
" " * " 'the Quality Control Engineer who performed the inspections in

the appropriate technical discipline for final acceptance
and signoff." Contrary to this, C-1.02 plans are not being
signed off by a Level II in a timely r.anner. C-1.02-118i

scoped 8/2/79 - 8/4/79 through C-1.02-163 scoped 6/9/80 -*

? 6/14/80 have not been signed off by a Level II.
-

.

t
,

T.&
~,

i 4.W

uw.w.u :.ra=:n >=w

It is reco== ended that Bechtel QC develop and maintain a program to make scheduled
checks on IR's that are complete, but not reviewed by a Level II, and assure the IR's
are closed out in a timely manner.

.

c:wer.s c:w co.n:a.;.n

. .,
.

!
f
i
!

l
un er :n ecmar.:s. c,s. au, na cui em m 4., u. .=:,

{
:,n er ., smewus: Bechte1 QC

- anca ei mu:urm,

,

;

!
!
;

''
u a er:.. ua . ..n

g y m , un e, me r. m,, , , , , ,

2 ~u m;rmi=x, o , , uns er m :m=.. :w.a r ., =. j

= , . .v; ,,a ur:n,
,

1

, .a > uw., na u, s.nr.;w , n:u .n.

:. . .uu.uma .,:.n. mum:m -m SB 02566
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/ C: .:: !.1

@rN na AUDi FINDING REPOR
cuauTv AssuaAucs :rmanTuENT

l I

4 :s a :::a vas.4 .4 esa2r ., m:= :2.:: ::s .:n nuer.:m in :s n,

v-01 -0-
6. Instruction No 5 for the preparation of the " Daily soil ,, . '. 6 , _ _, .;

Placement Report" states in part, " Enter the Test Frequency Bechtel OC & GeoTech,
! as designated by the onsite Geotechnical Soils Engineer... :4n er cra:en.

and actual frequency taken." Contrary to this, Daily Soil 7/9/80
Placement Report for 4/14/80 first shift for Area "A", QCIR r:2 ngg

i No C-1.02-155 on line 5 indicates test frequency required. m ;,c. ,

One per backfill location and indicates the actual as "none
taken." It was observed that on many other QCIR's, the
" Test Frequency" was given, but the " Actual" was given as
none taken.

Even though a test may have been taken at a later date, the
report itself is not indicative of the requirements.

;

h

,=..-=u.:c:az= m >= w,

It is recommended that Bechtel QC implement the requirement.
,

.

um =m saw =n=.u: .
t

; .

I

i

un c' un c=mc <aa. ua u c a. raa m=a c , can=.=.2

un er cio un= mms, Bechte1 qc
,xac. si vaa:.c:a,

Tr um:.m m .m.,. ., m, u:m um; 2.,,
, , , , , , ,

= ~u :~w ur.n = a:. :7 ~1,.. u s :, ac ,=u.. r. ,s. ,,.rn..

= w . - ,.a ran.

.a aa: :.,, :u .u. m, :m . , , =,_. u,.

* * Y2 U;;.*:J:Sidi.74 gg.;f;a:;; ;..

SB 02567

f)-ac. N * ] s.

|



_ _ _ - _ _ __

.

|.

PROJECT 3. ENcing! RING Aho CoNSTRUCTIC'd R

' C*.".$'.'3 2.'$ OVALITY AS3URANCE CE8AATMENT

i .!!& AUDli FINDING REPORIs.

>> u cu.=;G, asu asnr ,zw ,as u:a ecs:z:a.n,uswz.m. a, sa r.,

0-
7. Spec C-211 Rev 10, Section 8.12 states: ,,[$ , _ ;.

'

;

Feak'*' ''" A "**~**b I
"FAILING TEST :,:s :r a:::a:ns. j

All material represented by failing tests are to be reworked 7/9/80 I

18.'. 3.6 |.
until the specified density and/or moisture is obtained. No rnz :osas

| material shall be placed on any known failing material until ,,,,m ,

satisfactory tests are obtained."*

*

Also PQCI C-1.02 Rev 4 Section ? 2 states, "All material
represented by failing test results have been reworked and
ratested or removed."'

Contrary' to these requirements, it appears that the top of
g the existing fill is reworked, but not all of the material .-. " represented by the failing tests is reworked.>

o au a.an= ass >=::a.

Implement the specification requirement. Review QCIR's for past placements represented
by failing tests and verify that all material represented by the failed test was
reworked or provide Project Engineering disposition of the material these failing tests
represent.

.

CCA8iJ:D E ACIG3 CLspf.!Zh7 6

'

:

|
-!

i

un of en c:MP:27:cni cao. 72sr rca cui rasca maras 4., c > Par.:s

.
un er c:a w ...~ ' Bechte1 QCi

f rz:hca of TU:r: 4:::si

t

!

l

| ;J AF ACN#:,4.4 #D b. 3 h e #' ;p ggs g ;A!1 af 647;F: % 2;e

J W'.1:>2 CF AIK77 3 3:s y ;gg , swg ;p sy; ;ry;;;,; ;; .w;3 p2p;p ;;g

2 ms , wus nig ALKm

efn GAiGD.?.A's 4:4M7.2 i sapv;3ca 's g;;ur.g

;', G ;I;;e ;en 4;F.,7.71: .g;/;;,:;;4 ;;6
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g.7 !!E AUDIT FI ND IN G REPOR
ouAUTY A$$URANCR CEPARTPAENT- C**.3 = M

I

.s u ar.=a .az.;n as m.:u: i as nz:a w:i m .m saoa:w y an sa r..
8. Field Engineer Report dated 5/14/80 states in part, "back- ' M-01- -0-

'" ~ ebC&GeoTeci[ fill in progress, pipe excavation south of oily waste b1dg E
and tank from S 4665 E 405 to S 4665 E 500." Contrary to un cr ,:.un:,,

p this, the Daily Soil Placement Report for 5/14/80 indicated 7 /c /80
j on line 13 "No 'Q' Backfill Placed Today." rcz na '18.4.3.6

'"*'"'
Field Enginear Report dated 5/21/80 indicated soil placement

~ E of Oily Waste @ S 4673 E 510 to S 4673 E 550. Contrary to
- this, the Daily Soil Placement Report for 5/21/80 indicated
~

soil placement South 45561 to 46801, East 5151 to 5401
p 1.ength 25'1 Width 12't.
4

[ c Field Engineer Report dated 5/6/80 indicated soil placement.

Q rgA south of Turbine Building bounded by S 5035 to 5042 E 320F f
to E 379.*

~

~

Contrary to this, the Daily Soil Placement Report for 5/6/80
indicated on line 13 "No 'Q' Backfill Placed Today."

p ..

.

n=n>w. m:::a ..,zu:

It is recommended that the records be reviewed and determine why Field Engineering's
records indicate "Q" fill placed and QC records indicate no "Q" fill placed. 1 Lake
corrections to records per Bechtel procedures. Also, any "Q" placements not covered
by QC inspection, Project Engineering to disposition.

.

cuA:.. :, s .,=> s;,n:a .

.

V. .

h|
un er :.* c:vr.cm, en. u a a c.a, uous m:.a s,s wr::m;:n

:m er ::. cnn-,rcus. Bechtel QC & CeoTech
i
j ., c.; er VD J:s; ai

,

| u a u u:>sa w s..u..n :s as ,un u ow.u :. u,, , , , , ,

, , = . ,, :, ,,.m = .m . , m.,u,,:,m m= m .u.m,m,

I :r ;u , .u un av.c
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; .. PROJECTS, ENGINEERING AND CONSTRUCTION *

@a' % AUDIT FINDING RE30RI
. COTS::Stf3 cuAuTV AssunAncs etPARTrath7

!
.

'

.a a c:::=:c:. es a ,saan ,~a m:c :m=:a >:n sum:.:u. .n m r., ;

i 9: Specification C-211 Rev 10 Section 8.6 states: M-01- -C- H
nu::c: ..=u. |

"8.6 COMPACTION EFFORT Bechtel OC & GeoTech
'

< :.u cr u m r asi

{ The onsite geotechnical soils engineer shall verify 7/9/80
i that the equipment used for compacting the backfill - tr.a ms,

f % material is capable of obtaining the desired results , ] 8.t 3.6,,

p and obtaining the same acceptable compaction effort
# achieved in the test pad area. This verification

shall include, but not be limited to, the following:-

. 8.6.1 Number of passes

! 8.6.2 Speed
i 8.6.3 Revolutions per minute (frequency)

8.6.4 Overlap per pass
8.6.5 Lift thickness requirements and uniformity"

'

i
Contrary to this requirement, there is no evidence in the

3

Field Engineer Reports that this compaction effort has been

j verified.

,w.w..a a.an:.5 a::a,

Provide Project Engineering clarification of the intent of this section and revise the i

specification accordingly. Also evaluate previous soil placements af ter June 27, 1979
based on this clarification.

1

.

c:.aa.::.,s .. ea cam.:rs.t .

. .

t
*

i.

2*ft 87 8'8 N8?m'
| can. asse na s... rosa r c.a s . ccm::,r:. !

j : n er v. nessa' Bechta1 QC
!

|
cea er m:n: r:n.

:
1

:

'

u ., >c. n.a.6 m .m.i' a w. s.: u emir a .44,., , ,

2 :u . :.~1 ar unn . as, a w, s s er m sm::.. :: ...e rar.nu.

Du , es v.:n ur.m

.tr ss.4 :.or:p g 4:5,ut;nts gay,ggy.g ggy7y
-

4 . to st:;.ina 4:n r.ts, , a u: :.: -:.,

58 02570

h.W\ .kj u.ka( ylk h %s i to
.
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PROJECTS. ENQlNEERING AseO CONSTRUCTION *i

. pse Cygg,T,g.1

(f n& AUDIT FINDING REPOR
oUAUTV ASSURANOR OtPARTMENT

{
Iq

8 ;4 * !::aa vDK.4 sa Ad&.24; , sg :.u;c C;b:.7:~n v :a SUUJ eL4 6 ar7 4D Y a..
'

10. Specification C-211 Rev 10, parag:aph 8.13 states in part, M-01- -o-
* r,u.::: .u:m

Bechtel OC & CecTe:h ,
) "The ensite geotschnical soils engineer shall review and
; .,,,,m.,.

j 7/9/80
: approve each soils test report." Contrary to the above, ,r:2 ,m,

18.4.3.A'

" ' * * * " * 'there is no objective evidence that the geotechnical soils
,

engineer " reviews and approves" each soils test report. -

'

4
: ~
t
.

!
.

.

a :a.:m 4.w:::.: ,c:..,

it is race: mended that all soils test reports, the on-site Geotechnical engineer

" reviews and approves," be documented on the Field Engineers Report Form. Determine
A*P ro VCel,

what stent *79are to be taken to verify that past records have been " reviewed and c.d."; ._.M'L*l \
ea>>.::z. s *:::.a esn:n.:: .

I
a . .

'
.

.

utt er t.a cemanos, eu, u,, ,t, g,,, ,,,a, ,, ,4 .. . e.,,,u :,

j Cg, o .Tc:u' un n <<> an=mnu.

ex aa sr msrus::u,

!

t

1

a ., n.e..:,4.s to . i n.,. u n , s,n si uni: a 144,; ,, p3 , g |
a ~u . rn a ur.n n m a w. u ur n um:u. u .., ,a. u

= w , ~ ,,a ur.n.

h:.r. . a .,,, ,2. m . . . ,u., r.u .

. . .nw u., a u r.n. . u : .. . .. a .

58 02571 ;

.
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,. DRAFT
i

i

i OBSERVATIONS

1. Paragraph 6.0 Foundatio. Precaration states, "No fill shall be

i placed on any foundation until the onsite geotechnical soils
,

| engineer has approved the foundation and reviewed the applicable
~

tests."

'

It is not clear what the " applicable tests" are. It is recom-

I mended that "and reviewed the applicable tests" be more definitive

and, if documents are reviewed, it should be documented or, if the

statement is superfluous to the specifications, then it should

be removed.

2. Paragraph 8.3.4 states in part, "This benching into the pre-

| viously placed material shall be a minimum of the maximum lift '

thickness, or as determined by the onsite geotechnical soils
,i engineer."-

.

9 It is recommended that if the benching requirement is waived by
I the soils engineer, then it be documented on the Field Engineer's
I .' Report Form.

!

i

3. Paragraph 8.10 states in part, "All density test locations shall

j be. . .j; 3" in elevation. " Based'on discussion, it is highly doubt-.

ful that these tolerances are met.

4

58 02572

. 4
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' DFAFT
;

Pape 2

1

4. Testing frequency (actual) on the FCCI/IR's seem erroneous.
|

e
5. The Daily Soil Placement Reports do not indicate what elevationi ,

At

i the placement began at and what the final elevation of the placement

was at the end of each shift.
..

. , .

C '

6. Daily Soil Placement Report for Area "D" dated 1/16/80, first
h,

. E...
shift, for CCIR No C-1.02-142 states on lines 6, Subgrade was"

,,
;

removed to suitable material, moistened and compacted with 8 passes.[
h prior to start of backfill.'" However, this does not state the

elevation at which the subgrade was remcyod.
,

|
,

7. QC inspection assignment record for C-1.02-153 on line 3 indicates'
,

I 3/31/30 through 2/28/80. This should be 3/31/80 through 4/4/80.'

'

i !!
I

C
-

. , -

"

L

.c
L

'

i

, .

i

.

58 02573-
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Referencec: S H revell letters to J G IDpplor; MidicM Iiueleer Pinnt;
Unit Ec 1, Lochet Ec 50-329; Unit Ec 2, Lochet ::o 50-330;
Settic ent of Liesel Generatei Foundctica: and Euilding:

1

1

Scrici Hove-183-78; d'ited September 29, 1978c.

b. Strici Hero-230-78; 6:.ted "ovember 7,1978-

c. Serial Heve-267-76; dr.ted rece ber 21, 1978
d. Sorial Ecue-1-79; deted Jcnucry 5,1979

Scrial Heve-Sc-79; dated February 23, 1979e.
f. Serial.Heve-132-7C; detcc April 3, 1979
E. Scrici Eeve-l?h-79; dr.ted June 25, 1979'

h. Serici Eeva-216-79; dat*:2 Au;.ist 10,1979
1. Serial EcVe-233-79; detcd September 5, 1979

D.is letter, as vere the referenced letters, is e.: interi 50.5~(e)'

repert en the Octtlement of the diesel gener:ter fen.datione and building.,

Enciccure 1 provides an update of the sutus of the c:tiens p: eviously
discu::ed, the remedici verk in pregroce er plcnned, crd results cf rece..t
investico-icns .
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! Enclosure 1: Letter, 3echtel (JARutgers) to CFCc (GS!*eeley), MCAR-2k,
.| Interi Report 8, LLC 8370, dated October 29, 1979 with

Interin Report 8 dated October 19, 1979 as an attachnent~ t
t

i
)

.t CC: Director, Office of Inspection t Infercenent
| Att: lir Victor Stello, US2.C (15)
i

Director, Office of Mensgenent
Infor.cticn end Progre: Centrol, USW.C (1)

Directer of !?cclear Ecacter Regulctics
Att: l' Denenic Vassallo, Acting Di ector
Divicien of Project Manscenant, US!!EC
Uachington, DC 20555

l's Uillica Levhecie

US Corps of 2:-ineers
m. ,-.- m. e

LTT !!ichigen t.ve,67th Floor.;

Latroit,12 E822. j.
,

3CC: JL3scon, M-1085A
^

UEBird, JSC-2163
TCCocke, Midland

j JLCorley, M:,dlend
i LIIOurcis, Eschtel AA
'

LIDS.-is, 2echtel-Midland
'1! TJ.Dreisbach, Iechtcl-Midland

'
- LIEcrn, 'idlend

Ce. Z.., w C.yL
. ---,

,1l si .. .. -

; GSL'eeley, Pik ho$3
| !!JKeschik, !!-$cCA

31.1:crguglio, JSO-220A
rZ'! iller, !!i:llsnd

JADd.;ers, 3:chtel AA
!ZGibbs, I'03,
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eechtel Associates ProfessicnalCorporation

Inter-office Memorancum,

! i
,

'

To D M m.w aCN Date % e 20, 1979
'

Subject Fid'* xi Diesel Ge. .rator From . _ 1 '' M -**T
Task Group Meeting Notes
Jcb 7220-101 Of ::ngineering

Copies to P. Becnel, w/a At Ann aider
"

S. Blue, w/a
P. Hansen/R. E* N t h , w/a
T. Johnson, w/a
P. Pm.i te:/L. Certis, w/a
J. Newgen, w/a
5. Wahl, wc/a

,

r

~

Attached for your 1.fc= ration, re::cri and further acticn are the

reeting noa.s #1018 of the diesel generator task group reeting held
- m By copy of this mero, Phil Partine: is reqces-d

to fone.=i copies of these meeting notes to c:. rers I%er ferw
.

their disseninatien to tH atten:iees.
.

.

NA/ ''
.

Karl Wiedner

TA/cf

- At'a % nt

(. An:. m

50. #'. J. seets /g.-nA / /d**Ji. A. sees

[ gg ggsctlW 625-|W"
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MEETING NOTES NO. 1018

MIDLAND PIJLNT UNITS 1 AND 2

CONSUMERS POWER COMPANY

BECH E JOB 7220-101
,

,

|

| DATE: N
! PIhCE: Midland, Michigan

SUBJECT: Meeting of the Diesel Generator Building Task Group
FILE: 0279, C-2645 w/a

i

ATTENDEIS: 3echtel,

CPCo

J. Betts C. McConnel D. HornA. Boos W. Paris * D. SibbaldP. Chen D. Reeves T. Thiruvengadam3. Dhar R. Rixford R. WheelerW. Kinzer* J. Smith
S. Kirker J. Wanzeck', J. Lillywhite* K. Wiedner

,

'
:

*Part-time
'

'

PURPOSE: The meeting was held at the Midland jobsite to discuss the
items in relation to the diesel generator building se::le-, ,

I

ment and other Seismic Category I structures on plant*

fill.
l i

ITD".S DISCUSSED:
; +

{ A)- Review of Prior Action Ita=s
'

ne current status of ac:fon ite=s identified in the previous;

i meeting held on June 25, 1979, is as follows.

1) Action Item 6 of Meeting Notes No. 976

~nis item is closed. The data and drawings concerni.g separa: ion
i of Canonie's work frem Bechtel work by construction have been

>

i, forwarded to geotechnical services for review.

,

SB 063:38:
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- 3) Action Item 8 of Meeting Notes No. 976 j

I
~

This item is closed. Surveillance requirements for Q-listed
duct banks were established in 3echtel Letter 3E3C-3053 dated

- June 27, 1979.

} 4) Action Item 9 of Meeting Notes No. 976

$ This item is closed as far as the July coc=itment. Additional
information on time settlement will be incorporated into the

? FSAR after evaluation of rebound measurements and vill be
tracked as an action item to the NRC's 10 CFR 50.54(f) questions.

.i 5) Action Item 10 of Meeting Notes No. 976
.

This item is closed. Drawing 7220-C-998, Rev 3, showing the
_ design of the flexible pipe connections to the condensate

tanks, was issued on May 25, 1979.

6) Action Item 11 of Meeting Notes No. 976 '

=
' This item is closed. Review of differential settlement for

pipes between structures vill be reviewed on a case-by-case
basis in accordance with Bechtel letter BE3C-3134 was sent onw.

c July 27, 1979.

7) Action Ites 12 of Meeting Notes No. 976

This item is closed. Both condensate tanks are almost finished.
'8) Action Item 13 of Meeting Notes No. 976,

!,

This item is closed. The response to Question 6 of the NRC's I
10 CFR 50.54(f) was amended on May 31, 1979, to state -hat |'

piping connections to the borated water secrage tanks vill be~

made before the load tests are ce= place.

9) >:+~r'~ ' %~ - - - ~ ' "~

ww~ma a w - .- |gnnf~ eat. in-semp. ro. -e .t +g"_ :v - y~nc1=w =_?
-
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10) Action Ites 15 of Meeting Notes No. 976

This item is closed. Proj ect engineering has passed the
cc:ments for FSAR Section 2.5 on to geotechnical services.

11)

. . . . . . _ _ w = mm.m r,.. m _ . . . g- -
WMe__- _ _ _ - > _ - wi r.rc. . s L ew r f 1==-- g [v g % . g g
M.

12) Action Item 17 of Meeting Notes No. 976

This item is closed. An FSAR amendnent was issued to incorporate
'

all the changes known at that time. However, geotechnical
services has further co=nents. See Actica Item 8 of these
meeting notes.

13) . .w.cp 3.)+ - 4 * w t w m ,<,

W-15MMin- nTCERM'P O"_-"#3"'.N2" "- "N1 -

^~~ C E LLT-+_s.=--,L % ZitAR*1R M 3 * & i s b a PJ.i

14) Action Item 20 of Meeting Notes No. 976

This item is closed. Identification of Q-listed portions of
renadial work has been incorporated into the respective specifica:1 ens.

15) Action Item 23 of Meeting Notes No. 976

This ite= is closed. The response to Question 12 of the NRC's
10 CFR 50.54(f) was included in Revision 1, issued on May 31,
1979.

16) Action Item 24 of Meeting Notes No. 976

This item is closed. The dewa:ering centract package was
issued for bids on June 12, 1979, and a contract for tenporary
dewatering was awarded on July 13, 1979.

17) Action Item 25 of Meeting Notes No. 976
.

This ites is closed. The requirement for chemical grosting
has been deleted.

.

. SB 07000
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18) Action Item 26 of Meeting Notes No. 976
.

This item is closed. The requirenant for che=ical grouting
has been deleted.

19) Action Item 27 of Meeting Notes No. 976.,,

:

_ This item is closed. Specification 7220-C-95(Q) (underpinning)
s was issued for bids on August 2, 1979. The bid package will
~ be transmitted by August 8,1979.

[ 20) Action Item 28 of Meeting Notes No. 976

1 This item is closed. The requirement for a temporary support
.' for the auxiliary building has been deleted.-

;

." 21) Action Item 29 of Meeting Notes No. 976
.

? Ihis item is closed. The requirement for a temporary support
for the auxiliary building has been deleted.i g

| 22) Action Item 30 of Meeting Notes No. 976_
-

This item is closed. The permanent dewatering system vill
-

eliminate the liquefaction potential of the sands under the
i

._ diesel generator building and other plant structures.

{ -23) Action Item 31 of Meeting Notes No. 976

:. This item is closed. The requirement for chemical grouting
: has been deleted.,

4
4

*

24) Action Item 32 of Meeting Notes No. 976
*
- This item is closed. The sixth interim report for MCAR 24 was
- issued on June 11, 1979.
.

25) Action Item 33 of Meeting Notes No. 976
i

! This item is closed. The report on U.S. Testing's density,

j tests has been completed and forwarded to project engineering,

,
26) Action Items 2 and 4 of Meeting Notes No. 1000

,

~hese items are closed. A R was sent to Goldberg-Zoino-
Dunnicliff & Associates (GD) on .Tuly 17, 1979, defining the

- areas that required further surveying. GD has conpleted the
additional survey and has forwarded preli=inary information to
project engineering.e

.

SB'07001
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27) -gg ysm ww w y - .,-#

'
--

= -reeIteMt =*id't!.; w_ *- - -- - = a--2_------ m

' 28) Action Item 5 of Meeting Notes No. 1000

This item is closed. Operation of the diesel generators for 2
months after their installation to vibrate the pedestals and
the monitoring of settlenents during this period vill be

' incorporated into the technical specifications.

29) Action Item 6 of Meeting Notes No.1000

This item is closed. Specificatica 7220-C-211, Rev 7 (structural
b'ackfill) was issued on June 27, 1979.

'. 30) Action Item 7 of Meeting Notes No.1000

This item is closed. The temporary devataring contract package
was issued for bids on June 12, 1979, and the contract was
awarded on July 13, 1979.

31) Action Ita= 8 of Meeting Notes No.1000 *

This item is closed. Specification 7220-C-95 (underpinning)
was issued for bids on August 2, 1979. The bid package vill
be trans=itted by August 8,1979.

32) Action Item 9 of Meeting Notes No.1000

. This item is closed. The requirement for che=1 cal grouting
has been deleted.

33) - u ~.- 4 x.- . . . . . ..- .. . . . . . . . . . .

- - ~ ~ --- - - - _ -_ . . - . . .y 3_;- =_=-.
_

_
-

3) Status of Site Activities
.

1) Compaction Tests and Backfill Operation

SB 07002,
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>

e a. Sand

b Geotechrical services and construction reported that they
. ', have tested several pieces of compaction ecuipment and

m-kh-wham They have been
placing non-Q fill for the past month and, ,,_.,,_ _-__ r

. .s
ss#

~

- m.
b. Clay

-

'
. ye

; Geotechnical services and construction reported that they 3
I are having trouble qualifying compaction equipment for~.

; clay. They can obtain 95% EMP and 90% ASTM D 1557 100% f,

! of the time. ~~
)

L *"MMMMH . WW W-

Project engineering agreed to review the Dames and Moore g,

reco=mendations to see if the compact'en requirements can;-

be reduced in certain areas specifiec by construction to |
90% ASTM D 1557. 8jb E

2) Effect of Temporary Air Line Leak on Existing Backfill
.

Gectachnical services reported that four soil borings, one
S inspection pit, and two plate load tests had been done in the
e area of the air line leak. No significant difference was
- noted between these soil borings and previous soil borings in

the area. _~- -' - L - Geotechnical- - - . :
-

services vill write a report, including R. Peck's letter,,

_ concerning the air line leak documenting the acceptance of
-

this fill area.

3) Test Pits and Borings
.

Data from test pits and soil borings in the tank fars area for
evaluation of the fill near the air line leak shall be transnitted;- .

to project engineering and geotechnical services by August 3,
1979.
Nt. A su:rnary shall be included in the FSAR.

|
|

SB 07003
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i C) Status of Restonse to 10 CFR 50.5Mf) Ouestions
i

| For the status of the responses to the NRC's 10 CFR 50.54(f) questions, |
j see Attachr . 1 to these meeting notes. )
i

D) Contracts for Remedial IJork l

1) Temporary Devataring
;

Approximately 60 to 100 holes through the turbine building
base slab vin be required for devatering. The holes will be
drilled from the floor at elevation 634'-0" to reduce the-

number of times that the drill rig must be dismantled. The,

drilling vill be done on a cost plus basis. The additional
estimated cost for the devatering is $580,000. M. Rung (F.xtension

: 425) vill be in charge of the subcontract. All contact with
the subcontractor vill be made through him.

,

2)

4

Laughney Devatering Inc. v111 sub=1t a preliminary design and
scope of work for the devataring by August 15, 1979. Proj ect
engineering vill issue the bid package by Noverloer 1979 and
award it by Februarv 1980.

A team made up of people from each
discipline vill be assembled to 'do this specialized work. 6

, , s . w .: g . 3 , . . m ., .-. . . . . . .. , . . ; _ _ m n A plan vill,
.. .

be developed to deter =ine the dravdown and recharge rates and
quantity of ground water. A yard lighting power source =1ght
be used as a backup supply for the devatering system. Censtruction

i is to determine the proper ter=inology to be used for this
l' work. This determination is to consider appropriate union
| j urisdictions,

i

| 3) 6

l It will be sent to CPCo
| for review and to Spencer and tihite and to Mergentine ccrporation
j for bids.
.

I

i 4) %
-

.

| Construction recem= ended that the se:vice water building
' piling contract be made part of the bridge contract. Reco=nen-

dations as to where it should be kept separate vill be provided4

to construction by August 10, 1979. The package vill be
issued f.: bids in Septe=ber 1979.

j
. . . . . . . ... _ , . . . - . . . . _ , . , . , . . . ...+;...., ~. . ., ..4

!
asumusuumanummun.'

i' .
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i

{ E) Results of Julv 18 Mea. tine with the NRC and Resultine Action Items

| Some of the questions that vere asked by the NRC during the July 18,
1979, meeting were discussed, and it was decided that a review of'

.

all existing reports and responses would be =ade to verify that all,

. of the subject areas had been adequately covered. Any relevant
' subjects or questions not answered would be covered in the next

,

MCAR 24 report.

F) Discussions on anv Additional Agenda Items

! Construction brought up the subject of se:vice water line turnover.
The valves would be installed as soon as the profiling was complete.,

If the lines needed to be reprofiled, then the valves would be,

, removed again later. It was suggested that the service water linss
be plugged at the location of the future meter pits between the-

e

service water building and the valve pits. This vould allow the
service water lines to the auxiliary building to be used without
affecting work in the diesel generator building area.

- 2:eenness a men e zer
'

,

c) stD G RE M E S Eil B B

It was decided that details on devataring and piles vill be touched
only briefly in the next MCAR report. More detailed infor=ation
vill be pro **1ded in a future interim report. A revised schedule
should be inclucec in the next interi= MCAR report.

*

When diesel generator building settlement evaluation is complete,
all of the revised information and reports vill be incorporated at,

! one time into the FSAR.
t

'
ACTION ITEMS:

; Project Engineering 1) Analyza. the flexibility of piping connected
to the berated water storage tanks, assu=ing
4 inches of differential settle =ent. Also

. . . ,. ,.>....a.:,s...-... ..

1 .

. -

._,.,.a ~ . . . . ~ . m.

W i-' 79.
.
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'
i

; Geotechnical Services / 2) Prepara an FSAR change to incorporate
! Project ingineering comments on FSAR Section 2.5 by August 25, 1979.e

I Project Engineering 3) Conplate crack mapping in the areas of the
; railroad bay, feedwater isolation valve
'

pit, and borated water storage tanks by,

;, August 17, 1979.
.

Project Engineering 4) Evaluate stress conditions in the resurveyed
pipes by August 25, 1979.

,

Project Engineering 5) Issue specification and drawings for,

piling subcontract by August 24, 1979.
~

>

Project Engineering 6) Issue program for release of borated water
storage tanks for construction, including-

,

load test and water chemistry for the,

vster to be used in the load test by
; September 1, 1979.

Project Engineering 7) Review latest response to Question 6 of

the NRC's 10 CFP. 50.54(f) for a conflict
between the first and second paragraphs on'

.

j pipe connections.

Geotechnical Services / 8) Resolve comments by geotechnical services
Project Engineering on engineering response to FSAR'Q&R 362.15

by September 1, 1979..

1

Construction 9) Provide engineering with proposed locations
of backfill to be compacted to 90% of

i ASTM D 1557.
'

Geotechni, cal Services / 10) Review Dames and Moore recommendations
*

; Project Engineering to see if compaction requirements can be
reduced to 90% ASTM D 1557 in the locations,

proposed by construction.

: Geotechnical Services 11) Finish report on results of soil test
| program for air line leak in tank farn

by August 6, 1979. Include summary of
R. Peck's letter.-

.

1

Project Engineering 12) incorporate air line leak report into next
| MCAR report. Detailed data from test
'

program will be included in subsequent
' MCAR reports.
|

|
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i
Laughney 13) Submit preliminary design and scope of,

,
'

! Dewatering Inc. work for per=anent dewa:ering by August 15, 1979.
!

! Project Engineering 14) Issue bid package for permanent dewatering
by November 1979.-

!

i Project Engineering 15) Award contract for permanent dewatering by
! 'I February 1980.

Project Engineering 16) Determine Q-listed items of permanent
'

devatoring system by September 1,1979.
Assemble a team of people frem each disciplina |,

; to review the system, and prepare a schedule

j for this activity.

1
I

'

j Project Engineering 17) Review NRC regulations with respect to
' permanent dewatering.'

:

; Project Engineering 18) Licensing group to do docket search for4

i information on permanent dewatering at
other plants.

*

,

Project Engineering 19) Estimate costs for all Q and part Q (instrumentation
or monitoring) dewatering systems.

4

Project Engineering 20) Review construction recommendation to4

include service water building piles in
bridge contract by August 10, 1979.

i

Project Engineering 21) Evaluate piling bids and send to CPCo for
review by September 1979.

'
t

| Construction 21) Determine terminology to be used for
dewatering with respect to union jurisdictions.

.!
'

Project Engineering 23) Issue underpinning package to CPCo for
review, and to Spencer and *4hite and to
Mergentime corp. for bids.

'

s

' - |'
Construction 24) Review insurance requirements concerning

underground work ' associated with under-4

,

{ pinning, Specification 7220-C-95.

1 I

| |

I
'

t,

i f

.j SB 07007
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i

Geotechnical Se. vices / 25) Review diesel fuel ta=k settlements and
Project Ingineer.'ng investigate removing water by September 1,

1979. !.

i

Project Engineering 26) Verify that the technical specification !

'

for diesel generators allows for operation
,

of the diesel generators for 2 months
af ter installation to vibrate the pedestals

. and for realignment in conjunction with
I results from settlement surveillance

program.

Construction 27) Investigate using diesel generator building
surcharge sand as fill nacerials for Q

. areas.

Project Engineering 28) Pile stiffnesses for service water building
to be finalized by August 15, 3979.,

Geotechnical Services 29) Resolve comments noted in questions of
July 18, 1979, NRC meating on removal of 3
to 4 feet of fill frem the tank farm.

.

Construction 30) Grout ta=porary air line in the tank farm.

Project Engineering 31) Incorporate a summary of data frem test
pits and soil borings into the FSAR.

Construction / 32) Develop a plan to deter =ine permanent
Geotechnical Services / devatering system parameters, drawdown,

i Project Engineering and recharge rates, quantity of ground
! water, and recharge time.
_

Geotechnical Services / 33) Review questions asked at the meeting
Project Engineering with the NRC on July 18, 1979. All items

relevant to the MCAR scope that have not
been covered in previous reports will be,

answered in the next MCAR report. (nex:
MCAR report is due August 24, 1979)

Project Engineering 34) Provide a schedule and procedure for the
* removal of the surcharge by August 15, 1979.

- Construction 35)

M.D. Reeves

MDR/jr
8/7/3
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Sve;cci MIDLAND PROJECT GTO 7020
-

GENERAL MEETING WITH CONSULTANTS gg,
3 File: B3.0.3 Serial: CSC-4255 UFIF-00234 S co .crec oce.cc

;

. cc Attendees
CSKeeley, P14-408B
DBM111er

*

KCBrooks (2)
,

'

j Attendees:
3

'
Karl Wiedner, Bechtel Dr. M. T. Davisson, Consultant
Phil Martinez, Bechtel Chuck Gould, Consultant
Sherif Afifi, Bechtel Dick Loughney, Consultant,

Bimal Dhar, Bechtel Tom Cooke, Consumers Power Co.
Al Boos, Bechtel Don Sibbald, Consumers Power Co.
Art Arnold, Bechtel Don Horn, Consumers Power Co.
Dr. Ralph Peck, Consultant Thiru Thiruvengadam, Consumers Power Co.
Dr. A. Hendron, Jr., Consultant

.

Introduction

j P. A. Martinez noted that this meeting was being held to finalize the consultants'-

"

recormnendations for information to be sent to the NRC on July 6 in preparation for
the July 18 meeting. Mr. Martinez also stated that liquefaction and treatment of
material below the Class I structures were the main topics and he briefly reviewed
the discussion of the previous evening.

'

Licuefaction Potential and Sand Backfill around Category I Containment Structures,

.

There is no problem with dewatering since the till can easily support the contain-
ment load of 10KSF. Containment Building diameter change of approximately 1/4"

,.

,

; due to pre-stressing is too trivial to consider and should be deleted from any
j concerns.

I The consultants stated that the permanent dewatering system should be
designed to do the job regardless of site conditions (dike locations). After,

'

f
completion of the conceptual design, the initial wells should be installed. and

i
dewatering should quickly determine (a few weeks af ter start of pumping) what is
required for the =inimum practical design. The permanent dewatering s>ste= should~

contain sufficient redundancy, with more units than required for maintenance pur-;

i . poses. Routine maintenance and renovation over the years will take up a certain
number of wells. Total system redundancy would not be required ~ because there would

; be a time lag from the cessation of Pueping before water in an area could rise to'

a critical level. It would probably be a good idea to have some standby (non-Q)
1 power available for the pu=ps. To be practical, all power block areas should be

,.

dewatared whether problems are kno*n or not. It was noted that Regulatory Guides
overl:9.ed the pu= ping of fines, however, this was thought to be key point and

,
'

walls generally should be kep.c 50' cinimum from structures en the per=anent de-watering system.
Continuous sand zones in till would be advantageous for drainage,

%
ya .4C303.
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however, that condition cannot be assured. Mr. Loughney stated that we should
put a ring of wens around the power block. The wens should extend to the clay
till. So=e of the temporary dewatering wells should be made per=anent to allow
draining of any crown water (rain, etc). It was again noted that the water would,

take a week or two to return to the power block area if the system stopped pumping.
i Since we would have the to make repairs or shut the plant down, only the piezo-
'

meters need to be Q-listed. Mr. Loughney estimated that the wens should be at
about 12' centers with sand vertical drains possibly to help drain crown and'

perched water tables and some vens in the middle for balance (critical area).
The designer would have to plan his systems so as to prevent fines extraction,

'

(proper screuns and/or distance). For an area of 600' x 500', Mr. Loughney esti=ated
' that 250 to 300 wells maximum with submersible pumps would be required on the peri-.;

meter. They could be of the type that has heavy wall plastic ven screen which woule
be good for about 40 years. The pumps would normany have a five-year life and,

cost about $300 each. It could be assu=ed that about 20 to 30 pumps would go out
each year. Timers would be required for the pumps and 440V would be the best voltasc
The total well cost would be approximately $3,000 per well. Added to that would
have to be the piezometers (Q-listed) and temporary or observations vens. Non-Q,

standby generators, if desired, could be purchased and installed for about $40,000.,
'

The cost of that, the piping and the electrical should be around $2 Million. It
was estimated that $25,000 to $35,000 a year maintenance cost would be required
af ter, say, 25 wens go out, and to take care of acid treat =ent of the wens at
three-month intervals. A chemical grout curtain in sand around some pipes could
be considered at a later date. However, this should not be a problem. If local
clay areas are encountered, the wells should still remain at 12' intervals. The
additional settlement due to the dewatering would be in the range of 0-1/2". The
design changes required for a wet versus dry fill would be primarily administrative
in nature in the FSAR below Elevation 618' . The bearing capacity and sliding
friction would be enhanced. The settlement calculations have to be revised in any
event. Wens should extend down to till. It was noted that the vens would be

. much more positive than grouting to prevent liquefaction. It would not be possible
; to ensure the grouting effectiveness. Dewatering totally eliminates the liquefaction

problem.
,

s

Removal of Surcharge

i The consultants noted that it would take approximately eight weeks of accurate
readings prior to removal of the surcharge to obtain required evidence, even though

_ an accurate prediction could probably be =ade at this time by bracheting the resi-
dual settlement expected. Although rebound is independent of long-term settlement,,

!

the data vill be useful. The consultants need to see the trend on the settlement fis.} Dewatering of the Auxiliary Building would change the trend conditions slightly.
! ;

That would be the earliest time (present schedule) to remove the surcharge with de-'
| pendable information. It was noted that about 0.032" has been the =axi=u= deflection
I

; in the last three weeks, however, an of the data needs to have temperature correctie:
applied. Goldberg-Zoino-Dunnicliff are working on correcting the data for temperature
it was also noted that due to long-term settlement, some flexibility in the utilities
may have to be designed into the connections based on the settle =ent predictions
which could include differential settlement.

.

GB M 3:0
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,

Chemical Groutina,

.)-4

J Art Arnold noted that because of verification problems with chemical grout, it}'! would not be necessary unless a very permeable trench was encountered during
I dewatering. Silica grout in the sand may be acceptable for that situation. It4

'
'

can be deleted as a remedial action from the responses because it is too much of
j a problem to prove to everyone's satisfaction that adequate grouting has been

performed.-

, -.

| Need for Removal of Loose Sands Under the Diesel-Generator Structures
1 -! s

This requirement disappears with option 5, however, settlement of sand due to
} vibration has to be calculated. The diesel generator should be started as soon,

i as possible to induce the maximum settlement due to vibration. It is expected
-,

,
4

that this will be in the range 1/2 to 1" and take place in a few weeks. It4

) "

j !
, ;wculd be better for predicting long-term settlement if the water table was not

lowered. No other vibratory means approach the use of the diesel generator for '
!; pre-vibrating the foundations. Mr. Davisson noted that he needed the diesel! generator rys for his information. Mr. Afifi noted that the running of thei

generators would also help the seismic calculations. The exact amount of settle-
j ment will be detarained at a later date based on refined data. At present, a ,

_'

refined calculation is needed because old calculations were based on saturated
4

"

| sand. Mr. Davisson noted that we should look hard at connections of utilities to,
,

j -
-the diesel generator an3 the building and that allowance should be made for a4

*
, maximum of one-foot movement in any direction. This. allowance would be over kill ,

- for any potential problems. The problem was further complicated because of the fact
-

that there is sand on the north side of the foundation and clay on the south side
of the foundation. The pre-load would predict'an additional long-term settlementi* of the clay, then af ter the diesel generator run, any settlement due to vtbration,

'

could be determined.
k We could then add seismic settlement of sand from the earth-quake motion and dewatering settlement.,

. I
/

) { ieed for Removal of Loose Sands and/or Sof t Clavs under Electrical Penetration Areasi of W Valve Pits'
. ,

.

,.

j B. Dhar summaris'ed the Auxiliary Building electrical penetration areas analysis.
#

He

: }
_ included static and dynamic loads, horizontal and torsional loads. Mr. Dhar notedt

that the horizontal shear-of approximately 1,200 to 1,300 Kips would be transferred! ~

to the' soil and ptssibly through the soil to the Turbine Building and/or Containmenti .

,1 Euilding which are analysed as'sepprate structures. It was noted that the upper; | floors of the Auxiliary Euilding wingwalls have a two-inch styrofoam cushion between
;| the two floors and the Containeent Building. The shear modulus is calculated from4 -

,

'

I" o ' a composite 1,200 foot peraecond shear wave velocity. The cantilever portion of I?

the structure is probably resting partially'on the till and some load is being taken |

up by the structure. ' Based on pre 11 sin 4ry analysis, a deflection of 1/4" to 1/2". ,

i
j is anticipated based on an uneracked section and ACI 381 "E" Value. The steel would. . reach a tensile stress of 50 KSI. rl,500 Kips vertical support at the end of wing-I wall would eliminate any. serious cracking problem. This assu=es that the soil would
| be taking ' sero load. If the structura is required to take the total monent load,*

two areas would be over-st2essed. One would be the wall framing at the southuest,

/
area of the contro1; tower 43d the other would be at the diaphram wall. At 3,000.,

33 ih31g 3
4. .,
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Kips, there would be zero deflection in the structure (3,000 Kips vertical
i support applied at the end of the wingwall). A detailed analysis is in progress
j which will taka approximately two to three weeks. The wingwalls could be tied
i to the Turbine Building slab for the horizontal support. We would also have to
j change the Auxiliary Building seismic analysis model to some extent. Chuck Could

then outlined the options for taking care of the Auxiliary Building electrical
penetration areas problem as follows:

a. Temporary support of valve pic

b. Possible sky hook for the 1,500 Kip load contingent on further
structure analysis

;

{ c. Excavate 7' beyond the bottom of the slab

i d. Grout the loose sand to stabilize the working f ace
,

Start temporary Turbine Building slab supporte.,

f. Af ter stabilizing, start work on five 4' diameter jacking caissons

g. Transfer the load from the sky hook and move to Unit 2

h. Install the remaining caissons for the 3,000 Kip load

1. Possibly drift east and soldier pile to support the excavation when
the nass is removed (also serves as bearing support for the Turbine
Building)

'

1

; j. ' Excavate the fill
4

k. Fill the material back with lean concrete and then dry pack or grout
j af terwards. The maximum depth of lean concrete would be about 29'.
j It would take a long time to dry pack. The possibility of caissons'

settling would be discussed.

'

It was noted that the work could stop at Step h. Davisson then discussed seme,

j other options to include using the valve pic for access, removal of the soil
under the valve pit to the till, and a tie to the electrical penetration area for,

; hori: ental shear. Possibly tying into the access' gallery or mining valve pic fill,
filling with concrete and tying in for horizontal loads would be a way to proceed.
It was decided that we should install the caissons and transfer the hori: ental.

i load to the valve pit or Turbine Building slab with mining the balance of caterial'

under the electrical penetration area only if required by analysis.,

; The meeting then broke to allow the consultants time to write their prelicinary
report, a copy of which is attached. This report was briefly discussed following
the break.

,

,

,
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MIDLAND PROJECT G"O 7020 - SEITING TO DISCUSS C0mp5Dy
CONSULTANTS ' FJE'lISEO PROPOSAL - CEt4'GE TO
PE.ECENT DEWATERING - JUNE 22, 1979 l an "''', C "*"**''**File: B3.0.3 UFI#-00234 Serial: CSC-4297

I Attendeescc
KCBrooks (2)

Attendees

Consumers Power Comoany Bechtel Fower Corporation

; T. C. Cooke S. Afifi
; G. S. Keelcy R. L. Rixford

D. B. Miller G. L. Richardson
j W. R. Bird L. A. Dreisbach

B. W. Marguglio J. Milandin
D. E. Horn G. Tuveson
T. R. Thiruvengadam A. J. Boos
D. E. Sibbald D. Jinnett
K. R. Kline R. Simanek

P. A. Martinez
W. Jones
J. Wanzeck
S. Blue
T. Johnson

After lunch at a meeting in Ann Arbor on June 19, 1979, the consultants got,

together and decided that there may be some advantages to the Project in,

installing a permanent dewatering system as an alternative to some of the
fixes transmitted to the NRC in conjunction with the 50.54f. quartions. In
the opinion of the consultants, this revised scheme would resolve all questions
for potential liquefaction; and, therefore, el1=inate the problems associated
with the chemical grout. The consultants had noted that the chemical grout in

'

the area of the Diesel Generator Building would not be completed until June or
July 1980 at the earliest. They also discussed the problems with the grout
penetrating building cracks, utilities, etc. The railroad bay grouting is not
required and no longer needs to be considered. The consultants also requested

; that the need for complete mining below the Auxiliary Building wings be re-~

evaluated if liquef tetion problems are eliminated.

| They stated there is a possibility the remaining work would include shear velocity
I testing underneath the Auxiliary Building electrical penetration areas to estimate
'

contact stresses with possible grouting of local void areas. Profiling of pipes
before and af ter dewatering and duc.c bank checks and verification would also have
to be made. The piling solution for the service water structures will remain

!
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, i

!

unaffected. Resolution of whether or not permanent dewatering system would {
4

,

hsve to be a safety systa= and structure, the possibility of combining the
permanent system with the temporary system, installation of Q-list monitoring,

- '

wells, and a system to monitor the effluent for fines would be required. At
the meeting on June 22, 1979, Mr. Tuveson also noted that he would have to
recheck his design calculations on the buildings to see whether or not the;

; removal of the buoyant forces would have any effect on the 40-year life of the
structures.

I

The consultants apparently believe that the dewatering system would be sasier.

; to defend to the NRC and that it is a less complicated fix for liquefaction.
. It was noted on June 22, 1979 that the consultants possibly did not consider
{, the structural recheck required without the buoyant support or the FSAR revisions,

which were primarily administrative in nature. W. Jones noted that the cost of8

total dewatering would be in the neighborhood of $10 to $15 Million with required
redundancies.-

This was for a cased well with permanent submersible pumps con-a
i sidered. Devataring for the Diesel Generator only would cost approximately

i $2 Million. This would be balanced by a savings of $2 Million for grouting,
$2.2 Million for underpinning, $750,000 for dewatering, with nothing allowed for,

i

elimination of tie-up of the Diesel Generator area or mining obstructions.
i

As a sidelight,I&E Report 79-10 discussing Air Bubbles in the Tank Farm, was also,_

!

suggested as a topic for the July 10 meeting with the NRC in Washington. Prior to-
the Thursday meeting with the consultants in Denver (June 28), a matrix should be'

drawn to show the advantages and disadvantages of various methods proposed to date.
'

This would include not only our responses to the 50.54f. items and the consultants'
latest proposal, but also some of the earlier alternates used which were previously
discarded for one reason or another, since conditions have changed. These items
will be discussed prior to the Thursday meeting with the consultants in Denver and.

.; at a meeting in Ann Arbor at 8:00 AM on June 27. It was also decided to send the
*

i '

MCAR 6 Interim Report with a copy letter noting that there are other evaluationsj j being made at this time and mentioning the dewatering option.
: i
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Bechtel Associates ProfessionalCorporatiod'

Inter-office Memorandum

BEBC- 3944
To L.E. Davis Date April 25, 1980

Subject Midland Plant Units 1 and 2 From L.H. Curtis

Bechtel Job 7220
Soils-Related NCR of Engineering

Copies to N At Ann Arbor
P.J. Corcoran
L.A. Dreisbach File 0274, C-211PR, C-0465
J.O. Wanzack

| References A) CPCo NCR M-01-5-9-012
B) BCBE-2185, BCBE-2216 and BCBE-2482A'

C) BEBC-3163, BEBC-3197 and BEBC-3335

e

,

. The following is a complete response to the referenced Consumers Power
Company NCR (Reference A). Reference B also transmitted various tests
to be dispositioned in conjunction with the Consumers Power Company
NCR. The following disposition:, along with those recommended in
Reference C, should complete the input from project engineering to
close out the Consumers Power Company NCR.

.

Pro.iect engineering has reviewed all of the remaining tests and has
elected to disposition the failing tests that are located within the
Q-listed area or in the cicse proximity (approximately 10 feet) of
the Q-listed boundary lines as indicated on Drawing 7220-C-45. It

should be noted that no safety-related structure and/or system will,

be located in the areas represented by the other failing tests in'

the non-Q area. The prepeted dewatering system would encompass most'

of the Q-listed area. Therefore, the failing tests in the non-Q

! area would not have adverse effect on the Q-listed areas.
~ The following tests are above elevation 630' and foundations of

j safety-related structures would have to extend to at least eleva-
tion 629.5'. Therefore, the failing tests above elevation 630'

3

would not have an adverse impact on the integrity of the' structures-
and systems that are safety-related. The proposed plant dewatering
system eliminates the possibility of liquefaction. Based on this,

the following tests can be accepted.

|

i55 0521G
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Bechtel Associates ProfessionalCorporation .
IOM
Page 2

Test Elevation (feet) Remarks

2253 632 |
'

2498 633>

2501 633
| 2979 632

3000 632,

3043 63 2

3059 63 3
'

3071 63 2
3075 633

, 3082 63 3
'

3088 634 At Grade
3103 634 At Grade
3105 634 At Grade
3109 63 6 2 feet above finish grade

; 3110 638 4 feet above finish grade
3114 633

. 3127 632

This completes the evaluation of the referenced Consumers Povare Company
NCR.

, . -

'

OC 072m Er.L, .gi # ~ %g . L.H. Cur' tis !
',SAACLAY(2 W

'

4
,,

-2
BD/RA0/ht 3 nossau

i
4/22/13 THOMPSON J

4 CML E

RECElVED
,

: gtgey, -

~~a
. MECH.

APR 3 01980 WELOING
"" ' _

QUAUTY ColjTROL
. asesMNG
t A94aAssi

BECHTEL JOB 7220 5 me m. rest'

) {- Lab Super.
,

stoMAtuas N 8

8
___

O
. T/O

I
OPEN LOCP'

O YES O NO
DATE -

Response Requested: No --
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Inter-office !.'emorandurn
|

To L. E. Curtis Date 4 Septeder 1979,

'

i ss3;,e: l'.idland Units 1&2 - Job 7220-001 ~From S. S. Afifi
Ccapaction Equipment.

Of Geotechnical Serrices

copies to S. L. Blue At Ann Arbor 10 D 5
B. Dhar 7220-79-180 ~ '

J. O. Wanzack rs aynDLReaJg g
i Xe!am .. g, |

. .u m.. .s .

J. Serts ;
K. D. Bailey ~

#e ~ j .. .- DIO
,.

1320, 3410

CICHTEL PC?tER COR.:
J 0 5 7." .r .3

rER f#8(X)DJ9/)
The following conpaction equipment is qualified for use based on test

,

fills and field results as monitored by.Geotech.

_ D 1iW=D M @ D Eh I$ N g3x Y5) k b f g M j1.
(a) all area refrunEh{
(b) 4" lifts and e passes .

. ,

qgggg T3 m
.

~e.: - s,,e* "-- '

1 . . .. . . . . q. .+ - ;,,m. : 1 9-- ,,. . sio'
r

O '

~t . . ~,

Na) all areas__ requiringi@lS M @ @ g ] s ". 5(*|,'
P .E '5"-6" lif ts and 8 passes(b) g g

E m20 g (c) this equipment is capable of getting 95", 1557, Y,,'. ea4. 2
but with much rcre compactive effort s.v.T*' " ''',-'

q _ c3 ,.s:ae. g

p2 d MIONN@NENNhN $,$. o (f
#

''l '-' ***** * * 9'"' S *MI*.U. cW'
civ:L '$ '- i

(b) 4" lifts and 6 passes per .n : -

e :n. 5-i . g i

E' g ' ---- .
T .

p g ,-- (c) this equipment is capable of getting 95% 1557, *"* y
Tgcg- t but with additional compact $ve effort. {j

E[.9 'CgjM W $yN,Q g gf '~ '[.Y.' 5 ''
.

*b^(a) all a!Eas requiring ~ tic:57f
hdilVING.g.. ; . m m c.m aw n I c. c
pc.wjssi (b) S,, .,,.,ts and 6 passes.

. r. ___. -

,... ,,

r. k MMdsEhNNkNtI'hK 'Fh'[dd@MIMd,) 'eCb Sv

, b_, ped h,) (a) all areas. requiring g.gagidge]'..[
CFEN LOCO (b) 4" lifts and 6 passes ,.c . a

i2' 5 " RFrE VE3: . . . . .

!

SEP 121979
'
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bS.Curtis" ~
-

. 4 September 1979
~ Co=paction Equipment

'

!
,

IThis equipment is is addition to that which has already been trans-"

mitted on July 27, 1979. (See IOM S. S. Afif t to R. L. Castleberry,.+

dated July 27, 1979).

.

; If there are any questions, please call J. O. Wanzeck of this office.
~
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_
NONCONI ORMANCE REPORT , . , :f3

_I. I*lenil Ci NAME JOII No. "
Ig, yo

111diand 7220 NO. _ . PAGE 1(yg
7. uNillst 3. lHIAWING/PAH T NO. HEV 4. ITEM DESCHIPTION 5. III H I OCAIION ~

Common N/A N/A Soll Plant Arca
G. P.O. IHI SPEC NO. 7. S[HI AI NO. 8. I1EPLACEMENT Pant 9. SOURCE 10. CON 1RACTOll/SUITt 1Ill
N/A N/A PIN-N/A. HEV.N/A. SEH NO. .N/A- i 'ons t ruc tion N/A .

C/ M 12. ASPAE AUlilonlZII. Il3SI IC flON Culi[Ill A

IH NO. C--2 0.R5/C-g1 '{{{8j,8g3,ED
/ 13. SKE1Cil AT T ACit' 33 14. Discove.e.1 D 6. g 15. [.su.e F.*nid.c.I Ilv

NO. . L'i iowG Ki SPEC { l OfflEn 8yES RING { | Hec'.3 (DComs ( lled i ICI.e..e CldAq { If LH
IG. NOHColH ollMING CONDMION: Specifications C-210 Rev. 5 and C-211 Rev. 4 staten in M. Ul'.I'OSl HON C ifACllHIII NCE

, . . . . . . . .

part.... ,"That the densI{ requirements of cohe. live soils is 95% Bechtel 'Jodified
, , _

_ "P" - | . . ''g** ". " * " ' ' - - "3""

Proctor and 80% Relative Density." Contrary to the above, the following t'ennity w_ _,
tests are falling wlth_no retests takeni _ g . . r . . . . . .. . .. v . g g. g. . . . .

$ pn. i.l p'o4.$ruz t ,. , , ,g,-21,3,
_

_ _ , ,
4

-
__

, unic . u ;n

. . . . . . . - _ . . . - . _ . _ -__ _ _ Q" "'.> 1!tL 4-* f" . }.94']O]'
___C_ONTINUED ON PACE 2) " " " Ir '""'"

' " ^ "(. . _ . . . . . . . . _ _ . . .

A u r..n.u i r a. ...s. r r eo n on .e
- ._......_.._.. . _

11. Il[ Pott [n Y DATE I VALIDATED ily DATE #5 ""5""5''' "'"5"''S;

. . ' . . . t' 'JIW_ _ _ ..._ _ I O E f .) \' N h f-'
).-. ! 0 *L 9 f.>-1 ] __ ___ . - _ _ _ .. . .

'~

D 28. H( IHNG: C() IO FitLD [NGINE RIN ( ) TO OIIIL S (SPECIFYi
'

. . . . . .W.~ii r'6.i.ii'.;~,i.ai.J' 6si.asin.a % EblSihG IC,0_ Rib,'.41711.1LlW_irceI .+- |..X l_7
a r n - =8- ,lieco.no m.t a U ni m al a e. Pro .

~ - ' - - ~ ~ " ~ ~ ~ - ~ - ~ ~

,

I. _ . . _ . _ . . . . . _ .

kl.Illl_XCL lWI!.CT _l$ kY3.sh21*:.u_Rt13 1 /ht l.1hTtold__lst0D
instr a n oid i

_ _ _ -

_ _. _

g* p
b1-'

E"h W _O s_.0 _ ._. _- -._.

. . . _ _ . . . _ . ( Z
. . . _ . . . . _ _ _ . _ . .

-

EriiOtrCT ENGlE[[UkiNG DISPOSITION
~

. . . _ ._ _. __... . _ _ . _ . _ .
. _ ,_. _ . _ . _ , _ _ _ _

__ Pro.]ect. ent,ineering has. reviewed the NCR_1004_(corrected. copy.. dated -2-15-79)-nnd
,

. _ _ . . notes the following:
- - - - - - - - - - - - - - - - - - -

..._. .. . - _ . __
_ ._ _ _ _ _ __ ._. . . . . . _ _ _ _ _ . . . .

.._ Test No. HDR.685 _ _is accepted by.. test? HDR_690,._ located ncar.MDR 685.and.about- - . - - - . - - - --- ---
.

the same elevation.
- . - . - . - - - - . - - .

. .. Tes t. .No. . PfDR 666- __is ..accep tabie_ hased .on_ the_evalua tion s f_ the bori ng-SWS-Sv--- 2*fh&f'!^NCE. .
. . . _ .

~ ~ ~ ~yohQn'
,

,ic rNdiNu n DAIEThis boring is locat.ed in the vicinity HDR 686 a.nd.-.In.dicat.es
-

13^ II
. . . _ . . . _ . . . _ _ . . . . . . -

Alllllllllllt p INNI*I C IOf thigh blow counta at
_ _.__. __ _ -

elevation between 594 and 599.,

;, g ,. _ _ . _ _ . . . . . _ . - . -



.

. , , - . ,. -. . , . . .,,..c- .r. - . , . , - - .- ,,.

h f ', m3 ~,3g
'

I s\ W.) b NI
y

BLOCK f16 CONTINUED: O lillMI di ht dRT (CONT'D) 24Act .2 2 tb n no J004 _ ,. , o,-, ,

-
*

..

AltEA,

.

.. . .ELEV. . . . . _ DATE O'.. .... _ . . DENSITY PERCENT _.!!! Til0D OF 3,.'-.._...
..

.- - _ . . . . . . . . _ _ . . _ _ _ _ _ _ . . _ _ _ . . . . . . _ . . . .

-

. _ _ . . _ . . . . _ _ . . _ _. . _.STR, hACKFILI. _
g35' E of Wall Line 582.7' 10/14/76 HbREG21 # 42% R.D.! 15' off "6.0" ,30" South of,,"Q"_ _ ,,[ 613' ,,11/12/76__ _- HDR-671.[,,__ 74.8% 'R.D.'

SUPS-11' S of N. Wall 3. '. o f f W Wa.l.l..._582.5'... 11/23/ 76.._ __.__ .HDRGB72~/ 75.4%_ . ... . . . .

_ _ . , _

j . . . ., R.D.
I SWPS-13' W of E. Wall 30" off N Wall 589'_. 11/24/76

HDR-6 8 5 '' ... . . 56.2Z R.D.
_ _ . . . .

-

I
. j . . . .__ . . - . .. . . . . . . .SWPS-13' N of N. Wall 30" E of E Wall 596' 11/24/76 IIDR-636 70.9% R.D.

*

_. )
SUPS-2' W of E. Wall)9'. of f ;I_. Wall.... ._.__.595' 11/24/76, .

_
HDR-691V

..
62.0%

. . . . _ .
R.D.

-
,

I .
. _ . . . _ _ . .

t
t
- HORTil DIKE

.

[7/gyf7/G . 5G i GG" L Cem.c a - 1.:..m 629' 7/31/75 1"F 359 B5 M 3httrP-
. W /SS . D A so{&Mi//kJ.)[qA,.ko$Os.Tcslidi)..55_.Ah._~.oIst5I_b P_- MS

YU& lbfU6. BEssi R@ //8, 4/i/ipy . A._.M_Coi.W6At_cO4 4_~_6'e7._*.MaY._$.YtWB,_. .. _ . _ . _ . . .

,
'

*

Iloid for Engineering Disposition. No liold Tags Applied. "Q" List #1.002 & 1.004. @ p_,_-_
,

dI-M5 . .. . .

'.lilock 23 Contd:. .._. . _ . . . . . _ _ _ . . _ . . _ _ _ . . . _ ._,_ _ ,_J g;y 33,__ _
,,

i - Test N.o__ MDR.691. .is. acc.eptable based on the evaluation of the boring SWP_1. This boring reveals high_,. . . .. - _. . . . . . _ _ _ . _ _ .' _ . . _ . . . _ , _ _ . _ _ _ _ _ .

blow counts between elevation 587 and 608.
.._ _

.

Test.No..HDR 671-- .is acceptable. based on the evaluatiort of. borjag_DC.-20_.and_.DG-23. _ Tl!cse borings indienteei high blow counts at elevation 613.
- . _ . . . .. .__.._ __ _. ._.._.. ___.._ __. . . . _ _ . . __._.._________..,_ ._ _ _ ___.. _ _ ,

. Tent.No. HDR,621 and ,672-ar_e ace,ept,nble based on evaluation of boringe SWP-1, SW-8, SW-3, SW-5 and SW-7..
,_ _ _ , __ ,

_

These borings._ indicate _high blow' counts at elevation 582.5 and 582.7 feet.,

*t.. This completen the evalua. tion.of _NCR_1004__by.. project _eng_ineerin
. _ . _ _ _ _ . . . . . . _ , , - .

. . . ._ . . _ . . . . . _ . . _ . . . _ _ _ _ _ . _ . _ . - . - . . _ . . . _ . . _ _ _ ~
.

7)
_

- _



_ . _ _ . _ __ ._ _. . . . _. _ _

--

Bechtel Power Corporation !
-

.
.

Post office Box 2167
o rmelana t.ecrt:gan 4sc43 ' !/

June 26, 1979'

'

;
;.

i U.S. Testing.
; 1415 Park Ave.
i Hoboken, New Jersey 07030
r

Attention: Mike Anselno :

l
Job 7220 Midland Project i

'Subcontract No. 7220-C-208
Soils Testing
C-208-2-(0)

.e .

~

Dear Mr. Anselno;; -

.

1,

To confirm earlier conversations with your on-site laboratory.

? chief, you are hereby ' directed to check all field density tests
'

. against a zero-air-voids curve, using an assumed specific gravity-
of 2.65. A suggested method is:' '

,

#

Plot a zero-air-voids curve on the.same graph as used for
ASTM D1557 reporting.

,

} Plot the field density test result on the. graph. .

.~

Any ~ field test result which plots on, or to .the right of
the zero-air-voids curve shall be regarded as suspect and

. .cause for retest. Report all such field tests immediately
, to Quality Control.
1
a

Please implement the above immediately,,

i

If there are any questions concerning this direction contact
'

' ' ' - ~ -

. W. L. Barclay at the Midland jobsite.
| [..u..,,
1 .

*
! I |,...i*

* Very truly yours, 3[rgj.3- ;
; .S,Qf 'p'/ cc. ,'.

;
[ --..,:-----

-

,
.

-

; ,ge " p .,,..,g - -;
, ,

.A ekgen j~i.'..''~~~'' ! '/ .

Project Superintendent ;_". ,' E . .i.' - *
.; Eachtcl Pc;ter Corporati: . Y

~~ ~

Agents'for Consumers PoyersCot.:-

Ce...c4W , '
JFM/WLB/vmm i al'i. 767~

!. 59 $3w.* ~~ ~ . ** j.
" ?"* ,s*.e y g *

!sg*7 . '*
I' . (** 1

*
.$ M .* n' o.1;,a.>* . no ,

1 :: u ;,j m.m ;,
,

. | {!3 : rc
i JUN 2 51979 ~ ~2- --

_

f

ouAttry . o n/g o t
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5. IIE4 LOCAllON2 laratilst 3. Oll AWING /PAlli NO. HEV 4. BTEM DcScillt'IION ,

Common N/A II/A Soll Plant Area

6 P.O. ull SPLC NO. 7. SEnl AI. NO. 8. IIEPL ACEMENI PAllT 9. SOullCE 10. CONill ACTOll/SurPLILII

N/A N/A P/N-H/A IIEv-N/A St.H NO- N/A l Construction ' N/A
[M 12. ASME AlifIlOlll2ED 13. SKETCll AT T ACit' D 14. Ducow ..l D. wing
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IS. tqueII. INsPtCtenN CulrEns A til NO. .
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24. DisPOSillON t'ONCunnENCE16. tn>rJCorn OnMING CONDITION. Specifications C-210 Rev. 5 and CY211 Rev. 4 staten in
d 5"' ! - '*8"5'- -

^ "y''"hpart.... "That the density requiresients of cohesive soils is 95% 11echtet nadified -N',

Proctor and 89% Relative I)ensity." Contrary to the above the following t'ensity _> .-,
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h _._Prohct. engineering llaa reuleved_t.he HCK_1004_(corrected-copy-dated-2-15-79)-and --

~

notes the folloising:
._ . _ _ _ _ _ _ _

o _ _ . . . ..

,
UI ...Jept; No. HDR. 68|i .=_1H_ accepted _by_ telit1.HDR_690,_. located _neas_MDR 685.-and -about.-'

- - - - - - - - - - - -

y.
- - - - - - 26. OC ACCEPT ArJCE

| the same elevation.
_ _ _ . . . __ _ . _ _ . . . .

g
... Tctst No. JfDR 6f 6-- _la. acceptable based on the-evaluation cif the-boring-SWS-5.- gc , ,,gten on,e

This boring in located in the vicinity HDR 686 and indicates,

]
Atillt uilllLil lNSPI C IOll' ' ~ DAIL

_ _ _ . __

{lfghblowcountsat elevation between 594 and 599. _ ,_____, . _ ._
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TEST TEST NO. COMPACTION TEST
. STR. BACKFILL

. . . . . . . . _ . . _ _ . . . . . . . . _ . . . . _ _ _ _ _ _ _ _ . . . . . . . _ _ . _ . _ . . . _ _ _ _ _ _ _ _ _ .
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15' o f f "6. 0" 30"_ ,Sou th_ o f. ,"q" 613' 11/12/76 - HDR-671 / 74.8% R.D.
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SUPS-11 ' S o f N. _.Wal. .l 3.'..o_ f f. W. Wal.l.. _.582.5' 11/23/76 MfHt=672- / 75.4% R.D.
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, .. f .
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SWPS-13' W of E. Wall 30" off N Wall 589'_. 11/24/76 __- HDR-665,.'' 56.2Z R.D... j. . . . _ - . .__

SWPS-13' N of N. Wall 30". E of E Wall 596' 11/24/76 HDR-686 ,- 70.9% R.D.
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. _ _ . 3.

SWPS-2' W of
E_. _ Wall > 9' off H. Wall 595' 11/24/76

<
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. _ ,

; _ . . . _ _ . . . . . . . _ _ _ _ . . _ _ . _ _ _ _ . _ _ _ .
, , , _ _ , _ , _

.. _ .T. e. s.t. No._. H_D_R. 691.. .. la. a.c.cepta.b__le bas. ed on the evaluation of the boring SWP_1_
. _ _ _ _ _ _ , _ _ , ,

This boring reveals high. . .. . . . . . . _ . _ . . _ . . _ _ _ _ . _ . _ _ _ _ . . , _ , . _

blow counts between elevation 587 and 608.
__ . . . . . _ . . . _ _ _ _ _

Test.No._HDR 671e= .Is acceptable. based on the evaluation of. boring _DG-10 and_DG-23, _These , borings indi_cas;e.
. . . _ .-. ..

____.high blow counts at elevation 613.
. _ . . _ _ . . _ _ _ . . _ . . _ . _ _ _ . . . _ _ __ _ . _ . _ _ _ _

! Test No. HDR' 621 and 672-are acceptable based on evaluation of borings SWP-1 SW-8, SW-3, SW-5 and SW-7.
__ . . . . _ _ _ , _ _ . . , ,

! These borin8s indicate high blow counts at elevation 582.5 and 582.7 feet.s
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.
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99 , e . t *. Intne olli< C' TA rt ritSt1:h'It)

-

.

s

,

r , .: : . . .. e ..,
.

t.r. v. , ,.t e t ! ? , 1971'
t .. .: . ** i i: ...i e : n ,, t e ., t e. , 1. /, ; f.y. n y,,it, g urt J.3

.

,1, . i . r j!:

?%,e, e ., f .f g i . . ins.n he pt., I g l',e l i t (;d Of
t o P.t t t e !?..t k [np iripeg Jr.p,

,

8%N eu ! Ur: N t4, C 21), C-0465 At hm Arbor
,

*

W. Deirciny
I,. Pa.c loch t

'J. Het.tn
S . P.1.u c '

L. Curt Is
L. Dre19becit
J. 1,'an r nck

*

Cori ing *
.

' -

.

Peterenec=t 1) nr3C-3197, 8/17/79
,

I

2) ErnC-3140, 7/31/79 .

3) Br.11C-3126, 7/2S/79 '
-

'
-. . .

*

The folli.tvinr. cre project ent,ineering renronces to the noncordermance
.

report s O't:R ) finticated below.S
s

'

1) HCR 2794
.

Tent 33P.$ be remved to e1.630' and the area be backf.illed introject engineeritig recorcands that the materiel represented by ''

*

arenritrin.ee with the specitt.ed criteria.
,

|
ntfois of 1:cR 2294 ley project engineering.This ce,.pletes the evalu-j
in tbc Itttt have been dJeposittene.d by F.crerences 1, 2 and 3.The otbat teets ine16ded;

2) CrCn NCR M-01.-5-9-012
<

Tl e following teste httve been evaliinted by project engineer-
a. i

ine, videh retoeretide that, the mterjal repreeented by these'

tests be "used as is."
end the fnet thic theae tents fn1.1. vithlet-the zero air voidThia io based on the acceptoble density

~ '

curve. -

.
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13ectilel Ascociaton Professional Corporation
'..

,

18M to 1 . t' . 19i., 1 9
pi r,-, .EL '*

.

l'e'e.c 2
I

.

,

i Helef ure Cerntent -
Tercent ,

, *
.

Above the t?T ci{ lont tievat len
.

_Qt,fpin -

t
*

2233 627.0 0.1. 7171 623.0 ' O.6|
2486 629.0 1.6 ,

!
74?2 631.0 1.3

*

2503 633.0 0.2; 7509 619.0 1.4
*

i
2.5.17 633.0 1.1

*

!

?.%31 633.0 08 ,

;
2537 630.0

*

0.9 - M.,them tieni error vos'

', disenvered
- -

j**2T39
.

. *
*

631.0 0.2". : 7547 628.0 0.579.i4 628.0 1.5I
??S7 f>26.0 03,$ 20*i? 628.0 0.6

.

2962 678.0 0.52963 630.0 0.83013 03.1.0 1.0
.3030 033.0

.

0.9 - rails over the zero air-

volde but ecceptable-

because it is near the
.

' .

,

starface, .

-,

'

.1045 633.0 .0. 6
'

30f.0 632.0 1.0| 30'5 633.5 0.6!
3010 633.5 1.0

.

3074 634.0 0.2! 3344 634.0 0.8
-

| 3136 634.0 0.1,

25A1 6.13.0 0.2
.

2 73.M G24.5 0.9
,

i

b. Prnic t enf ueet Ing rate ende th.1t fl'c IP plPce riensity at
l

tlie Jec.'tf-un of tlie felletfng teetP be rectcc!:cd. If the in-place ete"af rien ore scalitnble, tha
i

rater $nt ret'renented bytlie terte nheut'i bc uned an is. !( the jn-pince densities are
net accept.41e. the M tertnl repreftented by those tests should
be tcMved cod replaced to tiie speelfted criterin.

.
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,
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I * D8mhf 01/\'.ny.3ciales Pr ofessional Corporation
,

t e" t a I..r. g,yje
nite:.. p <,

.

*

P tt:a 1t

%
'

.T r e a n.. ricvitinn-- (f eet) O.
. ..

'

?4"7 632.0
! 2499 633.0 3
;

2 5 '.0 . 634.0 :
633.0 -

7.itt? 6 -

' . 633.5 .j3034 .
. .

; 3035 632.0 "
.

.O37 633.0 0''

632.0 - |,

' O ', 2 -

.

| ?111 6-)1.0 ;
'

| 3114 632.0 ,

i 3171 j 632.0 $
'

-

,

c. . Pro.lr et englueet Ing recemend9 necept.9nce of Terts 2479 snd _ h
*

! ??i7 on Jc, berett en icw :oisture and high denrity. * ;
1

,
#

ri . Pt ojet t ent.fiscetjnr. rh= ends ecceptence of Test 2473 as is, j.

bored cii the evaluation of borings DF-7, Dr-4, Dr-5, and test r;>

,

v3t 3. : )
.

3) 1:CP,7307 )'*

. y- ..

Pr<,lert c"cloc<it ic rece- ;nds that the enter 131 retrecented
+D

ta.
by the fulluvinn be accepted as is, based en the evaltie. tion of ,

vnt lei.'- 1 *'r ing t in the vicistily et the testF.
_

*
.

,
Tret Ele'vation (feet)

..
; e..

-4--
- . . , .

,

! P.0 34 611.0
>E

.
' ~

I 1(0 3G7 61.1.0-
.

F.0 .300 610.0 D
' *

-

6 F0 369 610.0
'

g'
P.0 370 610.0

k
.,

! 705 607.0 .

523 614.0,

i Se 74 588.0
*

i I:n 7I.0 588.0 . , . - i- - .
,

. rrn,leat ene.'nrer197. recomends tbt the in-place density at bh.
1 t he let 9' tr'in of the to11oving terts be recheel ed. If the in-

p.tnre il"nelly Jn .teceptable, the e,tcrisi rcreenented by these4

te o.* el.ini.1 he need as is. If the. in-pt'":e decolty is not jt

ncetrtchte. the ~tterial represented by tbzee teste cheuld be g
re-"ve I nn't rece rneted to the specificel crf teria. '()-

.. .. .
,

levnr. ten (feet)cT,p t, ,

'

& P
G30.0 - '

'

; 7844
- -

,

2862 . 631.0 .

sn 3077 633.0 *
.

~. . 632.0sa 2?$3 i -

.052 ~.: %

- -
.

SB a

4 k w.n. e +,es ,d Q: .'37.+
y .: -

'*

' d ..i
. . . .

t u.... g; -- - ..
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. : m
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tion 12.6". Section 12.6.1 states in part, " Water content during LADreisbach,
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;
compaction shall not be more than two percentage points below

j | cptimum moisture content and shall not be more than two percentage i

points above optimum moisture content. . ." Project Engineering ,

stated in a meeting held at the site February 5, 1979.that the tiLBarclay DBMiller.

intent of "during compactiod'is to be at the time of the density / z,RBird W!oring,

moisture tests. , TCCooke JFNewgen!

! h
(Coned on Page 3) JLCorley ERumbaugh

' J
t RHermeston RASimanekr. . 4 a.:.::.,,.r: =u zu au: .
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,'~ d j PAGE 3 0F 5
~

-

.

a, ;
*

'

. g. NCR SERIAL NO: !!-01-5-9-012.

|
'

f DATE: 2-6-79
DATE OF REV: NA

- -

W; $
FII.E No: 16.3.1, 16.3.4, 16.3.6-

,.

-

d 12. "AS IS" NONCONFOR> TING CONDITION VERSUS "AS REQUIRED" CONDIT!ON WITl! REFS:
l'

( (Coned from Page 1)
.. .

f Contrary to those requirements, the folicwing tests had moisture content in 4:: cess
of the plus or minus two percentage points of optimum moisture content.,

3 Optimum Difference,

[ Moisture Content Moisture Conte.nt >!C - 0:*C
g Test No MD Date Test Taken (%) (%) Positive

-

2471 3-29-78 10.8 8.2 + 2.6"
, ,,

2473 3-29-78 12.3 8.2 + 4.1p[ 2476 3-31-78 14.2 9.1 + 5.1
"

2479 4-01-78 11.6 9.1 + 2.5
h.

'

2482 4-01-78 13.5 9.1 + 4.4
2486 4-08-78 11.8 2.2 + 3.6.

*'

2488 4-08-78 13.8 8.2 + 5.6
3 2492 4-08-78 11.5, 8.2 + 3.3
$ 2496 4-10-78 11.0 8.2 + 2.8

2497 4-11-78 12.7. 8.2 + 4.5.- ..

2498 4-11-78 13.5 8.2 + 5.3-

'h
.

2499 4-11-78 12.1 8.2 + 3.9
2501 4-12-78 13.2 8.2 + 5.0'
2506 4-17-78 13.5 11.1 + 2.4

; . 2507 4-17-78 14.1 11.1 + 3.0>

5 2508 4-17-78 13.3 11.1 + 2.2
7 2509 4-17-78 14.5 11.1 + 3.4.

. i 2510 4-17-78 13.2 11.1 + 2.1-

;- 2517 4-19-78 14.2 11.1 + 3.1,

.: 2522 4-19-78 14.6 11.1 + 3.5
7. 2531 4-27-78 12.9 10.1 + 2.8
F 2537 4-28-78 14.0 11.1 + 3.9
'i 2539 6-20-78 15.6 13.4 + 2.2
[, 2540 6-21-78 15.5 13.4 + 2.1

2547 6-23-78 15.9 13.4 + 2.5<

f 2549 6-29-78 14.1 10 1 + 4.0'

f 2550 6-29-78 12.9 10;1 + 2.8
| 2954 7-01-78 13.6 10.1 + 3.5
E 2956 7-03-78 12.8 10.1 + 2.7

'

i. 2957 7-03-78 12.4 ~ 40.1 + 2.3
'

2958 7-03-78 15.0 10.1 + 4.9,

2959 7-03-78 12.7 C 10.1 + 2.6'' '

2962 7-05-78 ' 12.5 ..M 1.1 - 2J
2965 7-06-78 ~ 12.9 10.1 + 2.3"

2979 7-11-78 12.9 9.1 + 3.8
.,

! 2992 7-17-78 *14.3 '\' 11.1 + 3.2
, h' 3000 7-18-78 13.1 10.1 + 3.0
i 3013 7-21-78 13.1 10.1 + 3.0

3026 7-25-78 17.2 11.3 + 5.4s

3028 7-25-78 16.9 11.8 + 5.1
! 53 05236

.
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j d v) PACE 4 0F S..
1-

. .

NCR SERIAL NO: M-01-5-9-012,

,' DATE: 2-6-79,.
DATE OF REV: NA, . .,_

FILE NO: 16.3.1, 16.3.4, 16.3.6
./j

s

12. "As IS" NO::CONFORMINC CONDITION VERSUS "AS REQUIRED" CC:DITIC:: NIT 11 REFS:
I-

(Contd)
*

.,

Optirtura Difference
: Moistero Content Moisture Content MC - 02:C

Test No FO Date Test Taken (%) (%) Positive

3030 7-25-78 13.0 10.1 + 2.9
3034 7-26-78 13.3 11.1 + 2.2
3035 7-26-78 15.2 11.1 + 4.1
3037 7-27-78 12.7 10.1 + 2.6,

3042 7-28-78 14.5 11.1 + 3.4
3043 7-28-78 14.6 11.1 + 3.5

'
3045 7-29-78 12.7 10.1 + 2.6
3059 8-03-78 15.0 10.1 + 4.9
3060 8-03-78 13.1 10.1 + 3.0'

3068 8-05-78 12.7 10.1 + 2.6
3070 8-07-78 13. 1 10.1 + 3.0
3071 8-07-78 12.3 10.1 + 2.2

'

3074 8-07-78 12.3 10.1 + 2.2
ry 3075 8-08-78 13.8 10.1 + 3.7

fU 3076B 8-08-78 14.2 10.1 + 4.1

J 3082 8-10-78 14.0 10.1 + 3.9
i 3087 8-11-78 14.5 10.1 + 4.4
! 3088 8-12-78 13.1 10.1 + 3.0

3100 8-16-78 14.8 10.1 + 4.7
*

3103 8-17-78 14.2 10.1 + 4.1
3105 ' 8-17-78 12.7 10.1 + 2.6

, 3106 8-17-78 12.8 10.1 + 2.7,

3107 8-17-78 14.3 10.1 + 4.2
3108 8-17-78 13.7 10.1 + 3.6
3109 8-17-78 14.3 10.1 + 4.2
3110 8-17-78 13.0 10.1 + 3.8;

3111 3-17-70 17.6 10.1 + 7.5
3112 8-17-78 12.5 10.1 + 2.4
3114 3-18-78 13.0 10.1 + 2.9
3115 3-18-70 12.5 10.1 + 2.4
3130 S-28-78 10.1 10.1 + 3.0
3132 8-28-78 13.9 10.1 + 3.8
3134 8-29-78 13.1 10.1 + 3.0
3141 9-01-76 12.7 10.1 + 2.6
3143 9-01-78 14.7' 10.1 + 4.6
3144 9-01-78 12.9 10.1 + 2.3
3145 9-01-78 15.9 10.1 + 5.6
31:6 9-07-78 12.2 10.1 + 2.1
3158 7.08-73 13. 0 10.1 + 2.9,

'

3159 9-12-78 16.5 10.1 ' 6 . ''
2561 9-30 '8 13.5 11.3 + 2.2
2563 9-30-78 40.0 7.5 + 2.5

s ,
,

'
'i.

|. . ' 53 03257; ,
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/ PACE 5 Ol' 5.

/**
'i *

j NCR SERIAL NO: M-01-5-9-012
|/ DATE: 2-6-79

)} DATE OF REV: NA

/ FILE NO: 16.3.1. 16.3.4, 16.3.6
,l .

} 13. QA REC 0m!ENDATION FOR PART CA:
I

] (Contd from Page 1)

| b) Send Project Engineering / Coo Tech all the test reports from the test failures'

in this NCR and any found in the review a) above.
|

} c) Receive a Project Engineering /Ceo Tech evaluation of the acceptability of the *

material these test failures represent and any found in the review a) above,
l
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! SG 05239
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Bechtel PowerCorporation4
,

Interoffice Memorandum
,

7. R. L. Castleb'erry w February 20,1979

i-
Job 7220 Midland Project'

*su w Units 1 & 2 J. F. Newgen,

~ Consurners Power Co. NCR
C' Construction

~

M-01-5-9-012
i BCBE-2185
1 coo e 4: Midlar.d, MI
a

A L. A. Dreisbach
: W. L. Barclay ^
.

.-

Ca Subject Consumers Power Co. NCR Section 13C recommends a
Project Engineering /Geo Tech evaluation of the acceptability-

|: of the material found exceeding the 2% tolerance difference
allowed for actual R.oisture content as to optimum moistured

1 .cor) tent. Attached is a list of non-conforming tests along
; with test reports, please forward this evaluation when
; complete

.

h

'

9
.

g ._
- J. F. Neveen e oc oZD0 E

,

'

: A '

JFN/WLB/vmm ferocag,
.

~

-

f : A. FFocs
5 Attachments &cW!L /!.

giUCT. I,

?!hNG i.

' MM ri.' ;.-

WILDING i/
:.

f.':U.- _ __J7 1
- ?,

. "ACEw
;. == ?

j\ =gf No g l
.

I "- _'fDiAM 6.4 |. j' vs

I;
$EB 2 0.1979 [g]LQ|

'
Met. Test |

t ort N to v p 'f
DUNllTY C O N Tg or, C YEs

1
.

BECHTELnojyyggn car 5 _,,,_-

: suomrun _ Q' %.
v i -

.

.
. .. 2

4w:M^q.. ,

l WWE
,

-
..

%.-

~

53 05259-
,

m .r.>,n - -
--

.

* '
,

,
s

_ _ _ _ _ _ _ _ d
'

+ - - ' e



__
_ _ _ _ _ _ _ _ - _ -

c w W !
-

.

NCR SERIAL *:0: M-01-5-9-012 |
,

DATE: 2-6-79 !
.

-, DATE CF REV- NA'

} l'11.C 1:0: 16.3.J, 16,3.4, 16.3.6 |

-

'>
,

{ 12. "As IS" ::0NCCN?OPJIING CONDITION VER3tS "4s ?. EQUI?.EL" CO:*. NIT 10;' WIT'.' RE75:
'

(Contd froci Pap 1)

Contrary to these requirements, the fc11c*.:fng tests had moisture content in e:ccess
of the plus or minus two percent:ge points of optimum moisture content.

Optimum Difference '
Moisture Content Moisture Content MC - OMC

Test No MD Date Test Taken (") (%) Positive

2471 3-29-78 10.8 8.2 + 2.6'

: 2473 3-29-78 12.3 8.2 + 4.1
j 2476 3-31-/8 14.2 9.1 + 5.1

2479 4-01-78 11.6 9.1 + 2.5
i 2482 4-01-78 13.5 9.1 + 4.4

'.! 2486 4-08-78 11.8 8.2 + 3.6
1 2488 4-08-78 13.8 8.2 + 5.6

2492 4-08-78 11.5 8.2 + 3.3
2496- 4-10-78 11.0 S.2 + 2.8
2497 d 4-11-78 12.7 8.2 + 4.5-

2498v 4-11-78 13.5 8.2 + 5.3
2499v 4-13-78 12.1 8.2 + 3.9
2501d 4-12-78 13.2 8.2 + 5.0
2506v 4-17-78 13.5 11.1 + 2.4
2507 * 4-17-78 14.1 11.1 + 3.0 -

2508 4-17-78 13.3 11.1 + 2.2
2509 ' 4-17-78 14.5 11.1 + 3.4

'.

.
'

2510/ 4-17-78 13.2 11.1 + 2.1
.

I 2517/ 4-19-78 14.2 11.1 + 3.1#2522 4-19-78 14.6 11.1 + 3.5
'

; 2531/ 4-27-78 12.9 10.1 '+ 2.8'
-

2537/ 4-28-78 14.0 11.1 + 3.9;

2539 /. 6-20-78 15.6~ 13.4 ~+ 2.2
'

! 2540 / 6-21-78 15.5 13.4 + 2.1
! 2547 / 6-23-78 15.9 13.4 + 2.5i 2549 6-29-78' 14.1 10.1 + 4.0

#

|.
2550 / 6-29-78 12.9 10.1 + 2.8#2954 7-01-78 13.6 10.1 + 3. 5 o

j 2956/ 7-03-78 12.8 10.1 - 2.7
.I 2957 / 7-03-78 12.4 10.1 + 2.3

*

'
2958-/ 7-03-78 15.0 10.1 + 4.9
2959/ 7-03-78 12.7 10.1 + 2.6
29'62/ ~ 7-05-78 12.5 11.1 + 2.4
2965/ 7-06-78 12.9 10.1 + 2.8
2979v' 7-11-78 12.9 9.1 + 3.8
2992/ 7-17-78 14.3 11.1 ' 3.2/-3000 7-18-78 13.1 10.1 + 3.0
3013 / 7-21-78 13.1 10.1 - 3.0

q. 1026'/ 7-25-78 17.2 11.8 ' 5.4
'

302S / 7-25-78 16.9 11.3 S3 0526g 5.1.,

,
.



NCR S AL :!O: !!-01-5-9-012
DATE: 2-6-79* * -

.

' ''
! DATE OF REV: !A'

I FTLE NO: 16.3.1, 16.3.4, 16.3.6
!

'

12. "AS IS" NONCONF0lulINC CONDITION VERSUS "AS P.EQUIRED" C0!OITIO:: WITH REF3:
li

i (Contd)'
:

,

'

Optimus Difference
;

I' Moisture Content Moisture Content MC - OMC*

| Test No MD Date Test Taken (%) (%) Positive

3030d 7-25-78 13.0 10.1 + 2.9
! 3034v' 7-26-78 13'.3 11.1 + 2.2

i 3035/ 7-26-78 15.2 11.1 + 4.1
j 3037v' 7-27-78 12.7 10.1 + 2.6

^! 3042/ 7-28-78 14.5 11.1 + 3.4,

j 3043/ 7-28-78 14.6 11.1 + 3.5

i 3045v 7-29-78 12.7 10.1 + 2.6

3053 / 8-03-78 15.0 10.1 + 4.9
4 3060 / 8-03-78 13.1 10.1 + 3.0

; 3068 / 8-05-78 12.7 10.1 + 2.6

3070 / 8-07-78 13.1 10.1 + 3.0

3071/ 8-07-78 12.3 10.1 + 2.2

3074/ 8-07-78 12.3 10.1 + 2.2-

3075 / 8-08-78 13.8 10.1 + 3.7
*

.

'

30763 8-08-78 14.2 10.1 + 4.1-

3032 8-10-78 14.0 10.1 + 3.9

3037./ 8-11-78 14.5 10.1 + 4.4'

4

3088 / 8-12-78 13.1 10.1 + 3.0
3100, 8-16-78 14.8 10.1 + 4.7'

3103 * 8-17-78 14.2 10.1 + 4.1-

3105 J S-17-78 12.7 10.1 + 2.6^

3106/ 8-17-78 12.8 10.1 + 2.7' '

! 3107 y 8-17-78 14.3 10.1 + 4.2

! 3108 / 8-17-7d 13.7 - 10.1 + 3.6

i 3109 / 8- 17-78 14.3 10.1 + 4.2
! 3110 / 8-17-78 13.9 10.1 + 3.8

'

2 3111/ 8-17-78 17.6 10.1 + 7.5

! 3112v 8-17-78 12.5 10.1 + 2.4

.i 3114v S-18-78 13.0 10.1 + 2.9

. 3115 / 8-18-78 12.5 10.1 + 2.4
! 3130/ 8-28-78 13.1 10.1 + 3.0

l 3132 / S-28-78 13.9 10.1 + 3.8

i 3134 / 8-29-78 13.1 10.1 + 3.0-

3141 / 9-01-78 12.7- 10.1 + 2.6*
'

3143 / 9-01-78 14.7 10.1 + 4.6

3144 / 9-01-7S 12.9 10.1 + 2.8

3145 / 9-01-78 15.9 10.1 + 5.8

3156/ 9-07-78 12.2 10.1 + 2.1

9-08-73 13.0 10.1' + 2.9 :

3158 v/3159 9-12-7S 16.5 10.1 + 6.4:

256t/ 9-30-78 13.5 11.3 + 2.2'

I

2563 ' 9-30-78 10.0 7.5 + 2.5

5 05261 !-

.



,

1,

r3 NCR 3RRIAL No: M-01-5-9-012 |(j*
,

DATEi 2-6-79 |-
,

'
DATE OF REV:- NA*

. - .

FII.E 30* 16.3.1, 16.3.4, 16.3.6-

,

'

13. QA RECOMMENDATIDN,FOR PART CA:,

(Con:d from Page 1) !
l

b) Sand Project Engineering /Geo Tech all the test reports from the test failures
in this NCR and any found in the review a) above.

I

c) Receive a Project Engineering /Ceo Tech evaluation of the acceptability of the
e.aterial these test failures represent and any fcund in the review a) above.

;

,

.

.

4

4

%

a

e

$

e

.

9

9

e

53 052G2

.-
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i

- No. Mp" DatoTODt%ggpn Mc-oMc14012tjgg contentContent
. .

,

2565 9/30/78 10.0 7.5 +2.5
,

2568 9/30/78 -10.7 8.0 +2.7-

( 2598 10/02/78 12.3 8.9 +3.4 )
,

A'

| 2733 10/07/78 10.5 7.6 +2.9
A

2749 10/08/78 10.4 7.4 +3.0
B

I 2749 10/08/78 9.8 7.4 +2.4
| A

2754 10/08/78 10.2 7.4 +2.8
i B

j 2755 10/08/78 10.3 7.7 +2.6
B

]i
2760 10/08/78 8.7 6.4 +2.3

A
: 2763 10/09/78 10.1 7.7 +2.4
! B

2834 10/10/78 9.6 4.5 +3.1
c, 2835 10/10/78 10.0 '/.9 +2.1
i A

2843 10/10/78 9.1 7.0 +2.1
A

2848 10/10/78 11.1 7.3 +3.8
B

2848 10/10/78 11.4 7.3 +4.1
2856 B 10/10/78 11.0 8.2 +2.8
2878 10/11/78 11.6 8.6 +3.0
2881 10/11/78 10.3 7.5 +2.8

,

2888 10/12/78 9.4 7.0 +2.4,

i 2G89 10/12/78 12.4 7.1 +5.3
! 2904 10/12/78 10.2 7.9 +2.3
j 2910 10/12/78 12.8 8.2 +4.6
| 2925 10/13/78 12.5 9.3 +3.2
{ 2926 10/13/78 11.2 7.8 +3.4

2935 10/14/78 11.9 8.8 +3.1
2977 10/17/78 11.1 8.4 +2.7
3017 10/19/78 11.1 8.6 +2.5
3026 10/20/78 11.8 8.1 +3.7
2978 10/17/78 11.6 8.0 +3.6

j 3035 10/21/78 11.7 8.1 +3.6
' 3036 10/21/78 10.9 8.1 +2.8

! 3040 10/21/78 9.6 7.3 +2.3
; 3056 10/23/78 AG.8 8.3 +2.5
! 3066 10/24/78 9.0 6.8 +2.2-

; 3078 10/26/78 8.9 7.4 +2.5
3139 11/01/78 9.8 7.6 '+2.2 .:

3160 11/04/78 9.6~ 7.1 +2.5 I

i 3164 11/04/78 10.1 7.9 +2.2 |

3165 11/06/78 10.0 7.9 +2.1 '|
3213 11/20/78 10.4 6.9 +3.5 1

T \
1
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Bechtel Associates Professional Corporation-

i

777 Eas: Eisonnower Parkway
Ann Arcor, Micnigan, . *

:.

u sseems.-P.O. Box 1000. Ann Arect. Miensan 48106
,

7-

MEETING NOTES NO. 1018,

L

MIDLAND PLANT UNITS 1 AND 2

. , ' CONSUMERS POWER COMPANT
u.

. BECHTEL JOB 7220-101
,

a

DATE: August 1, 1979

PI ACE: Midlahd, Michigan

. SUBJECT: Meeting of the Diesel Generator Building Task Group

{ N: 0279, C-2645 w/a
,

+ ATTENDEES:
:' Bechtel CPCo; .

.. J. Betts C. McConnel D. HornA. Boos W. Paris * D. SibbaldP. Chen D. Reeves T. Thiruvengadam
.

*

B. Dhar R. Rixford R. Wheeler| W. Kinzer* J. Smith
S. Kirker J. Wanzeck;
J. Lillywhite* K. Wiedner:

e. *Part-time
'.:

\ PURPOSE: The meeting was held at the Midland jobsite to discuss thei

items in relation to the diesel generator building settle-
ment and other Seismic Category I structures on plant.-

j fill.
I
i ITDG DISCUSSED:
:

| A) Review of Prior Action Items

! The current status of. action items identified in the previous
-

meeting held on June 25, 1979, is as follows.- ).

.
1) Action Item 6 of Meeting Notes No. 976 '

This item is closed. The data and drawings concerning separation,.

of Canonie's work from Bechtel work by construction have been
. -forwarded to geotechnical services for review.

S3 c57;4
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RECEIVED | * 22o ac m ,,.te ,
- ^K. Hier?ner.

? L. A. c:uisbach JUN 291979 '" -

i R. L. Castleberry MA * N'8 opvit
! D$ '. QU ALITY CONT 01.

~ /t i

I? ELECT. '

[ 3, 3, 3gg BECHTE. J 0 lP! PING
'

J. F. Ne'erm samm ! MEG-
I- J. Milt.c5in ?' *,

f- H. H. Burke efy,ggP. K. Hansen/R. Henresten '

,

4~ *
' ADM ASP. A. Becnel Jtne 25,1979

f()/ S$''Ug,||)
'

r, J. H. Allen (Houston)
; J. O. Wanzeck '

,.g yig ju :
y *s OYEN LOOP*

IZC-7791 ,V6
C YES C NO.t

'
DATE. .[ C:nstars Porm 0::npany hj p-$"; Mr. G. S. Kealey , , f

*
*

t Project Manager
y 1945 West Parnall Road
C Jacksca, Michigan 49201
" .

,

s
~ Midland Unita 1 and 2
+ consumers Pcr.cr Ompany; Dechtel Job 7220
-

U_. G. TESrniG FIEID KD IADORATOIE
7 TEST DATA 01 SOILS USED AS FILL

File 0614/2801
.

-
Ibar Mr. Keeley:

.

; Attached for your revica prior to forwarding to U. S. Testing are tm
copies of tha subject repcrt dated June 1979. 'Ib c::pedite your review,

-

-- copies of this report w_re handed to Constr.urs Pcr.e.r representatives
f cn the diesel generator task force on June 25, 1979.
>

! Please advise your formd cr:mrants by July G. Ine n nl questions shculd
be adirussed to Jim Wanzeck.

t';..

'. Very truly yours,*

4.
3
.

.-

'

P. A. *a Se:
Project Ibnagar -,

: rK1/pp
cc: I1r. W. R. Ed.rd w/Att

I:r. T. C. Cco'<.e w/Att
:'r. D. E. Millcr w/Att

|
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IGDLAND UNITS 1 & 2
JO3 No. 7220

1
*

.

RE7LW OF U.S. TESTING
IIELD AND LA30RAIORY CONSTRUCTION

; TEST DATA ON SOILS USED AS TILL
$

t
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REVIEW OF U. S. TESTING -

TIELD AND 1ABORATORY CONSTRUCTION
'

-

TEST DATA ON SOILS USED AS TILL, .

i

:

| This review of the quality control tests of the earth fill at the Midland Site

| vas made as a result of settlement of the fill supported diesel generator
building in excess of that predicted. Soil sa=ples obtained in borings indicated,

that soil conditions beneath the plant structures are not ce=patible with the'

quality of fin that would be expected based on the results of the control tests,
' *

nade by U. S. Testing Company. AH fin was-secepted as it was being placed |based on the results of the field tests 4feformeAy U. S. Testing Company. )
' *

The review showed many discrepancias in G'~tes suits as outlined in the
following paragraphs. Review conments are based on the requirements of the

I technical specifications for fill placement and the subcontract entered into
by U. S. Testing Company.

~

.

!

1. Use of Laboratorv Test Compaction Curves

Table 9-1 of specification 7220-C-208, Page 143 required one field density
and =oisture content test be taken for each 500 cubic yards of fill placed.
It also required one compaction, grain sire, and specific gravity for each
10,000 cubic yards of material. This gives a ratio of 20 field density
tests to 1 laboratory compattien test. Although 20:1 is not a strict upper
limit, it is a guideline; should density tests 1,e taken more frequently,

than one per 500 cubic yards of fin the ratio could be higher. The
actual ratio is shown in Table A attached. 'In fact, some of the laboratory
compaction tests were used to determine percent compaction for several
hundred field density tests taken over a period exceeding two years. Even
though no time requirements for the period of use of laboratory tests are

' specified, it is unlikely chat any borrow source in this area wovid be of
such uniform character that such extended use of a compaction curve, truly
representative of a large quantity of material, would be applicable. Listed
below are selected laboratory test data results indicating the wide range of
soil properties that werereported. Such a wide range is typical for soils3

of the kind used in the fill making prediction of naxinus density, based
) , on visual inspection extremely difficult if not i=possible without testing.
>

MIN. DENSITT MAX. DENSITT OPT. HDISTURE
| TEST (1bs/Ft ) (1bs/ft ) (percent)3 3

. J
!

$ *BMP269 127.3 10
| *BMP278 117.0 15.2

.j *BMP279 140.8 5.7
**RD24 100.9 119.2
**RD55 90.2 109.7
**RD61 109.3 125.3

'

! *BMP refers to proctor type test.. *

**RD refers to relative density test run by dry method.'

: -

: ,

1

*
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2. Questionable Ratests

A field density test that fails to meet standards dictated by the selected
l laboratory test data =ust nor= ally be cleared by another field test e.ade

in the sa=a area after corrective action has been taken. In the procedure;

t adopted by U. S. Testing Company, this test result would be compared to the
| appropriate laboratory cot:paction curve. Bechtel QC determined which
;

- "failing" tests had been cleared by subsequent ratest.'

,

4 of the 668 "failing" tests which were marked " cleared" by another test,
in over 10% (72 tests) of the results, the clearing of the " failed"
density test was apparently resolved by using another laboratory compaction'

curve with either lower maximum density, which resulted in the percent'

compaction being increased sufficiently, or different opti=um moisture
!, content which caused the fill to meet the requirements of the specification.'

] The possibility exists that soil was removed after a "failing" test and
-i replaced by different material, but the records do not indicate this.4

- I In other cases, tests labeled " failed" were incorrectly cleared though
the same laboratory standard was referenced. For exa=ple, in some cases

)ratests to clear a " failed" test were not taken in the same area or at the
approximate same elevation. More than 40 ratests were over 20 feet from |,

'

the " failed" test location (as recorded in the test reports) and some were j
over 200 feet from the original test location. In general, if after a '

"failing" test the whole area is reworked, the ratest location is not too
critical assuming that the correct laboratory compaction curve is used for
comparison. However, in the plant fill work areas were relatively small,
and soil characteristics showed considerable variation necessitating re-
testing in the i= mediate vicinity of the "failing" test. Retest should4

be taken in the lift or soil layer that has been reworked. Almost 50
ratests were taken at different elevations, some up to 10 ft. from the
" failed" test. It should be noted that Bechtel field personnel gave thej locations for ratesting. This was not a U. S. Testing responsibility.

:. Two ratests were dated prior to the time the original test " failed".:

J Over 130 "failing" tests were marked as "non Q" and never recorded
cleared by a passing test.

i,

Table 3 is a compilation of notes relative to questionable clearing of
| , failed tests.

3* Theoretically I=oossible Test Results

i i PPlioils cannot be more than'100 percent saturated; therefore, all field
h %!ansity test data points, when plotted as dry density versus moisturej

'

d:oatent, =ust be below the zero air voids curve as defined by the specific!
'

) .i *$ gravity of the material. Specifications do not require examination of the
'

.! cero air voids curve, but it is considered fundamental soil mechanics
1 i, e relative to co=paction plots. There are nu=erous cases in the U. S.
"h y,pesting Company data where points pict above the zero air voids curve.,

F igure 1 attached shows a typical laboratory co=paction test curve with ,

cx '
i

y. ield test results plotted on it. Many of the field test results plot
bhbove the zero air voids curve. Provided the specific gravity is correct ;

Dhisisnotpossiblesothatall'suchpointsmustrepresenterroneous |;

aggdata.'

;

| - SD 05154 !
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~! The fact that a large number of test results plot above the zero air voids|

curve tends to =ake all test results questionable.
|- ~ >|

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

{ videly. Specifications called for co=pactive effort results as defined
by ASTM D 1557 which is 56,255 ft-lb/ft3 energy. This was modified to a

i laboratory test compactive effort of about 20,000 ft-lbs/ft3 energy, often
referred to as Bechtel Modified Proctor (BMP). Laboratory compaction*

1 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 deter =ine-

i . percent compaction. According to plots of field data shown on Figure 1,
31 - density varied fron about 108 lb/ft3 to about 130 lb/ft . It is doubtful

s that the soil classification or other properties would be similar for such
a vide variation in density. It is noted that 100 percent of modified |t ,

Proctor (ASTM D 1557) which is difficult to obtain, is rated at 56,255
3 :,

ft-lb/ft3 energy. The curve plotted on Figure 1 is at about 20,000 ft-lb/ft
|

'

energy. For comparative purposes it was deter =ined by U. S. Testing in 1974
3

3 that 100 percent of specified effort (20,000 ft-lb/f t ) is approximately
; equal to 95 percent of the -n%m density as determined by ASTM D 1557 (56,255 ;

3I ft-lb/ft ) Reference Figure 8. 1

5 |

*

4. , Repeated use of Ouestionable Laboratorv Test Data

Some laboratory compaction test data were used repeatedly even though they*

i 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. Eithe'r case is a cause for

! concern. Subcontract 7220-C-208 Exhibit C, Page 17 of 47 No. 2 states
'

~ "You (U.S. Testing) ars to imediately report data that indicates caterial
that does not comply to specifications or procedures."

Several specific gravity calculatic.s are in error, such as for BMP 273,

L and 274._ In the case of 3MP 273, the zero air voids curve passes through
$ the laboratory compaction curve. In another example, BMP 297, the laboratory
{ compaction curve is invalid due to calculation errors, yet was referenced

by field density tests 22 timas.
,-

f; Table C is a compilation of notes relative to questionable test data.

'I 5. Li=its of Accuraev ant' Accentability for Test Data

! I
c rigures 1 through 7 attached will be referenced in discussing lir.its of

: I accuracy of acceptability for field test results as conpared to laboratory
l' cast data. The figures show plots of compaction data for BMP. 278 which'

[ are typical of all test results. |.

3' Specified laboratory comp' active effort was 20,000 ft-lbs/f t and field
cenpaccion effort was originally specified at 56,255 ft-lbs/ft' but was-

changed by Revisica 5, dated 7/8/75, specification 7220-C-210, Section
#13.7, Page 57 to also be equal to about 20,000 ft-lbs/f t .

,
,

,

4
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n e specified 20,000 ft-lbs/ft3 effort establishes a coepaction curve,

| relating =oisture and density for a specific soil. Moisture was specified
|

-

,

for field placed fill to be within + 2 percent of opti ~ =oisture asi

j detumined by this effort. Density was specified to be greater than 95 )<

i; : percent of the max 1=um density. As cocpactive effort is increased in
{; i the laboratory test, =axi=um density vill be increased and opti=um

! coistura content vill decrease. This change can only occur in the field'

to the extent that the field soisture content vill per=it it. Once field
-

'

co=paction is such that the fill density is significantly higher than ,

'

a5 out 105 percent of maxdzang,the specified tolerance from opti=um
coisture content in the. laboratory co=paction test =ay no longer be
applicable for field control. A + 2 percent nu=erical valre of =oisture
content acceptable at the specified co=pactive effort vould be too wet
at a higher effort since the zero air voids curve defines the absolute:

'

maxi =um that can be achieved, isdicating that higher densities for that,

soil are impossible. Therefore, if the record shows high densities for,

j such =aterial, the data are in error. This was apparently overlooked.

Plots of field data for compaction test BMP 278 are shown on Figures 1
,

'

through 6. The title of each figure gives the assu_ptions made in,

plotting data for the figure. In co: paring figures 3 a'id 4 it is seen
that a majority of field tests were made using the nuclear device. The
two test results shown on Figure 4 for the cand cone rathod indicates one
test result en each side of the zero air voids cu':ve. The one falling
above the-caro air. voids curve (shown, on Figure 4) is designated by
U. S. Testing Company as the only passing sand cone test (shown on Figure 6).

.si Zeletes $.v.*-r .rm'-g m.: mmtmeau.crpoup~trracas ,treII" as3.t'Fa~.ssing".-it mustlfall viiG. C#- _m _ ~w *~ fe.,, M,.J' Q 5;i & F M 3k.-1 M.:-
- m .,_ s.

-G . . . . . .

N;-k M n?' Q -
---

' T- Y C. Y Q Q M 1 y''.* Q Y. wR,.nr

NsHN[f-E"W21.:..uAkG:D[fQ?hg$$ge[zQ2MResemW'.

satoratlon_aDcut h e a = " M_M N * ar_me * +n ' c'i-va anc luu percen,
-

g7EQvFz_K M*Y1re.h - _. A - m rMkgMQNghg2Mkh*g
_

T_#perc~ enc ds n ecirled~ densi'tp is' W da#4 * 4 % "a e ee t ricatienti . - 7
. e m er,w , - - ,,,;w ...m m. agn<;.,M m -- ~ ~ : -

._ _i

#e, -,.'v----
! t

- onfacriongtgt. cyueg Th'eYefoiC if"al'fdaWYo'i:N'f51fwithis th'e**g.,borato_.

k,cefih"eNndowtherewouldbenoreasontoassumethattheyarewrong.;

Eevever, when =any data points fall outside the designated area there is:

something v:eng with the infor=ation and then all data. points become suspect.;

; A review of all data indicates that about 25 percent of the cohesive soil i

; test results fall within this area.

hwe -rM shows an area where field test results would be acceptable,
-

in theory even though not in strict accordance with the specifications.
Figure 73 was arrived at by expanding Figure 7a to include test :gsults

.

up to a ec=pactive effort related to ASTM D 1557 (56,255 ft-lb/ft ) which
is considered to be a practical upper limit. About 40 percent of all
cohesive soil test results vould plot in this area.

|
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5. Accuraev of Test Ec_ufenent

Al=ost all (over 95 ) field density tests on cohesive soils were made
using the Nuclear tensity device. Specification 7220-C-210 section
12.4.2 page 42 indicates this to be acceptable for =oisture centent-

deter =inat'en provided that the results are co=patible with those
! obtained by ASTM D 2216. S*m"arly, section 12.4.4 says density
! deter =ined by the nuclear device is acceptable when results are
i compatible with density as deter =ined by ASTM D 1556.

In a letter from U. S. Testing to 34chtel (dated May 30,1974), the-

average deviation of the nucelar device from oven-dry moistures was
+.12 for a set of 30 tests. Eevever, the stand error of esti= ate is
1.8% for the data with the range of differences being from- 3.2% to
+3.9%. Thus, accuracy of the nuclear device is questionable, and could
translate into errors of about i 4 pef in the dry density calculation.
(It should be noted that errors in the moisture content tend to shift,

the position of test results on a moisture density plot approximately
' parallel to the :ero air voids curve, assu=ing the in-place vet densitya

is correct, and thus do not explain the large nu=her of points which
plot outside the zero air voids. Compara Figures 1 and 9).,

'

Even with the range of possible error for nuclear-deter =ined coisture
values shcun above, it appears that the controlling factors resulting
in erroneously reported degrees of co=paction vere selection of the
appropriate laboratory test curve as well as erroneous test data
(revealed by points plotted right of the zero air voids curve indicating
specific gravities in excess of 2.80, 2.90, and even 3.00) rather than
the type of field test method used. In mest cases where the test result
plocs outside the acceptable zone defined in see:1on 5, the difference
between nuclear and sand cene methods vould not have made the test
result acceptable had a sand cone method been used.

7. Relative Density Tests
t-

| Cases were n'oted where densities in material classified on the data
| sheet as zone 3 (sand) were compared to the ravinus densities in proctor
j type tests and other cases where densities in clay soils were ce= pared to

the maxi =us density in relative density tests. An error cust exist in;
!-

the record in such cases either in the classification of the soil on
| the data sheet or in compring field test results to inappropriate
; laboratory test data. In general, it appears that relative density
| tests were used in controlling density of sand fill. There were aj significant nu=her of arith = etic errors on calculation sheets even
} though there are sig=atures on the sheets indicating they had been
! checked. Over 100 errors were found in calculations, of relative density
} from 8/15/75 through 12/78 (not all of these errors change the accept-
} ability of _ the test results ).
-

.

i
.

:
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.p ASTM D 2049 soctica 7.1.2 Wat Method states: " Note 2 - While the dry |.

method is preferred from the standpoint of securing results in a shorter-

period of time, the highest maxi =um density is obtained for some soils in
a saturated state. At the beginning of a laboratory test program, or

'

when a radical change of materials occurs, the =ax1=um density test should%

be perfor=ed on both wet and dry soil to dater =ine which method results
_ in the higher =ax1=um density. If the wet method produces higher maximum;
~

densities (in excess of one percent) it shall be followed in succeeding
d tes ts . " An exa=ple of wet and dry relative density is shown on Figure 10.
, U. S. Testing Company apparently did not do this frequently enough, or on

a broad enough range of non-cohesive soil types. As a ecusequence manyi .

; field density test results exceed 100 percent of max 1=um dry laboratory;

-.; relative density. As an example, for laboratory test RD55 a total of
- 566 field tests were made. Of this total, 364 tests whosed greater than
? 100 percent compaction. The highest relative density found was 142.2

percent with the =ajority of tests over 100 percent falling in the range
: of 100 percent to about 130 percent. Since the difference in =v mumd>

t; density between vet and dry methods is about 4 to 5 lbs/c. ft. (based on
recent data) any cast result greater than about 115 percent (based on the

g dry method) is suspect. -

%

1 Even if the wet laboratory test method data were available for all sands, *

i it appears an unacceptably high number of field test results would
- greatly exceed 105 percent relative density even based on the wet =vdmum.

.

i 8. Su==ary .
,

1 In summary, there are five major faults contained in the Midland Compacted
Fill Density Test Reports as follows:

~

- '1. erroneous fiald density test data.
~

2. incorrect soil identification
; 3. incorrect (or questionable) laboratory test data.

4. calculation errors
~

1 improper or incomplete clearing of " failed" tests.

: ems 4 and 5 represent existing faults in the data which could be
; 3rrected. However, as a result of itens 1 through 3, there is no
e rational means of determining which test results are valid and which
T .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 fill. Therefore,
other means of testing have been established and a= ployed to determine
if the fill in any given area is acceptable.

h
E .

.

.

4..

i '~
.

'
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! | TABLE A
,

e

i -

{ Listine of All Classifications Referenced in Plant Area Fill Soil
; Test Records Which were Used for 20 or More Field Density Tests

,

I
i *

Classification No. of Tests
,

|

3200 90,

B251 31
3252 22

'
3254 42

; B255 57
3260 68

'
3261 36

-| B262 165
3269 227

| 3270 226
3271 141
3274 37
3276 21
3277 15 8
B278 82
B297 22

- R015 20
R016 61
1024 248
R030 54
R035 59
1038 39

| 1039 28
R040 35

i R041 69 -

R042 103
.i 1043 48

R044 71,

*

| R045 43
i R049 63

1054 118
ROSS- 566;

; R059 65 -

, -| R061 589
! '-j R063 42

R065 59

: ;

'- Note: Spec. 7220-C-208 gives a ratio of approximately 20 field
j tests to each laboratory test. .

.

|
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TABLE 3

Notes on Questionable Clearing of Failed Tests

1. Test ut=nber MD 245 fails due to high noisture. Cleared by MD 246
. which references a proctor with higher optimum moisture content
| (OMC) such that the +2% of optinum requirement is met.

2. MD 205 fails with d sture 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.

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

4. Both MD. 844 and 886 fail because of high moisture and low density.
They are cleared by ED.888 which references a new proctor with
lower - ^ m density and higher CMC than the first.

..,

5. HD. 251 fails due to moisture being too high. Cleared by MD. 253
which uses a higher CMC proctor.

!

6. ED 668 clears MDR. 634, but the two tests show no correspondence in
location, moisture, density, or lab standard.

7. HD' 771 failed, being too dry. Cleared by MD 782, which has almost
identical moisture content and dry density but uses a new 3MP with
lower optimum moisture. -

.

. 8. MD. 2384 clears MD. 1342, referencing a different proctor with an
'

OMC which fits the in-situ conditions. However, the dry density
' i - of MD. 2384 is way too high to fit the original soil classification,

! and in addition, it falls outsida of the zero air voids curve for
the classification which it has been changed to.

9. MD 556 clears MD 554 by using a BMP vich icwor moisture requirements.,

;
' ~

The field densities differ by 24 pef and would seem to be different:

material..

:

10. MD: 558 clears MD 555 but has too high a density to be the same soil
as MD.: 555. It also uses a different proctor.

' 'i 11. MD 566 and 568, classified as 3MP 262 cohesive soils', are cleared
i by MD , 569 which is classified as RD 33 and has totally different

soil properties than the two failures.

4

-- 12. MD 1317, 18,~19 and 20 fail and are all cleared by MD 1477 taken*

! over 5 weeks later. There is poor correspondence in the soil properties
and the proctor is different from failing to passing. test.

1

13. MD 2965 clears MD 2963 with a different proctor through the test
'

results would have been passing with the original BMP -

14. MD 1388, classified as 3MP 278, is cleared by Mr. 1461, classified

; as RD 55.

53 05160 .
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15.
MD'.170, classified as RD 24 is cleared by MYBMP 234. 173, classified asi

16.
MDR 287 fails with a relative density of 772.

which has .1 pef lower density but arbitrarily rou dCleared by MDR 291
t - ',g .

,

density to 80%; it passes and clears the failure
:..; n s up the relative,j

1
17. .

In an of the following field density tests on sa d!
test has approx 1=ately the same or lower densit n , the passing
but references a lower = ~4m m density RD lab standard:y than the failures,

; -

i
i

MDR 343 clears MDR 339i MDR 514 clears MDR 507
.

i
'l MDR 513 clears MDR 508MDR 515 clears MDR 509} MDR 516 clears MDR 5101
,2

MDR 522A cidars MDR 521i EDE 558 clears MDR 556, 557i MDR 480 clears MDR 473j MDR 555 clears,

MDR 525, 527, 534
1 MDR 533 clears MDR 526, 530, 531
! -= . 18.

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

19. MD 123 clears MD.
'

' 122, but is at 10.5' lower elevation..

20.
ED 149 c1 ears MD

142, but is at 10' higher elevation.
21.

MD.' 1694 clears MD.
1693 but is 43' away from the site of the first .test. '

,

22. MD 3114 clears MD
3102, but the two tests are 68' apart.j; .

23. MD 186 clears MD
183 though it is 110' away.

24
MD 1209 clears MD- 1207 and MDfailures. 1205, yet is 183 ft. away from the

,

-

25. MD
1097, dated August 4, 1977, cleared by MD

,

i
.

1048 dated July 16, 1977.Note:
This table gives typical observations and is notinclusive.

neant to ha all-*

: .
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TA3L2 C

Notes on Ouestionable Test Data

1. The first field density test to reference RD 24 (5/75) has a relative
density of 170.6%. The standard continued to be used, however, with
relative densities greater than 100% occuring. repeatedly.

2. Similarly for RD 30, the first two tests (9/75) have 114% and 122%.

relative densities, yet the standard was used for 10 months, 54
tests, with 52% of the reJults over 100%.

' '

3. During the first two weeks of use (7/76), RD 41 was referenced 22
ti=es with 12 tests over 100% relative density (6 tests over 110%
and 3 over 120%). The standard was used for 5 months, however, with
over 40% of the results over 100%.

*

4. The first test using RD 55 (8/76) has a relative density of 119%,
with the field test being made the sans 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 and
556 tests, with 64% of the results over 100% relative density.

t

5. Even high density structural bad'411 standards such as RD 61
(~h density of 125.3 pef), used 593 times, show over 25% of
the tests having greater than 100% relative density.

6. The first sehen tests referencing BMP 269 (sc'attered over a two month
period around 7/76) all fall outside the zero air voids curve. This
classification was used for 1 1/2 years, referenced 227 times.'

7. The first two tests referencing BMP 270 (7/76) fall 6 pef above the
zero air voids curve. Continued use of this proctor for over 2 years
resulted in 226 tests with 82 outside the theoretical ==v4==.

8. For the first month (4/77) all BMP 278 tests fell on or outside the
'

sero air voids curve. For the next month, over half the tests did
-

the same, er have greater than 105% compaction. The standard was.

used over half a year, with 43 out of a totsi of 82 tests outside,

the zero air voids curve.

Note: This table gives typical observaticas and is not meant to be all-
inclusive.
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CODSum2TS

lD ij [ ' V j * i @g 's.POWER
j| c0mpany

;

i M o
| AUG - 81974

BECHTEL POWER CORP * P.O. Box 1963-

JOB 722O Midland, Michigan 48640

Pen- dfGE %3 August 7, 1974

Midland Project GWO 7020

Structural Backfill
File: 1122, C-211 Serial: 393

\
Mr. E. E. Felton
Bechtel Power Corporation
P.O. Box 2167,

Midland, Michigan 48640

Dear Mr. Felton:

In the area between the Auxiliary Building, the Turbine Building
backfill concrete has been placed to elevation 584' to facilitate the tower
crane. From elevation 584' to 614', we feel that the placement of backfill
concrete is no longer economicany feasible. Bechtel's Focus substantiates
the economic advantage of structural backfin sand:

Manheurs ner ey

1. Concrete Cost .9
.

2. Sand Cost .25
.

In ter=s of material costs structural backfill sand is approxi=ately 9 times
cheaper than concrete. Therefore, we feel that structural backfin sand is'

more economically attractive than concrete.

In that this project has had little experience with structural.

backfin sand to date, we would like to pc,se the following questions:

1. Do you expect any water problems in the above,

| mentioned area? If so, how will this problem
be resolved?

: 2. Is the compaction required under C-2H adequate
| | for structu.al sand backfill? If not, what do

f you suggest?

3. Do you plan on utilizing any structural backfin
material other than sand? If so, please specify -

and inustrate the economic value of it.,
,

i
~

wn. .,

i ' ~ . : .'-

'
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Midland Project C'JO 7020

Structural Backfill
File: 1122, C-211 Serial: 393
Page 2

~!
Please answer these questions as expeditiously as possible

and inform us of your plans in regards to structural backfill.*

Very yv ,

'

, _ ~ . -_

t

T. C. Cooke.; .

Project Superintendent.
l
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Bechtel PowerCorporation!

-
-

.. Interoffice Memorandum -
- 1,

[
5, To QC Files C" October 2, 197h

i ., <

se M/D and Proctor Test Frequencies F'om L. V. Hendry

$ .o Quality Control,

.i,

.

I Midland, Michigan 1% ,,, ,,;

a Job No. 7220

.
-

i

On May 23,197h construction of the "Q" areas of the cooling pondi

'I dikes recommenced, all work performed was under constant quality control;

; surveillance by both Bechtel QC Engineers and the Subcontractors QA/QC
: h =4neer. All Field Moisture Density Tests, Bechtel modified Proctor
[ Tests and the Subcontractors QA/QC Daily Reports are reviewed on a con-,

tinuing basis by Bechtel QC Engineers.

Attached is a summary of M/D and 3MP Test frequencies based on these+

; reviews to September 1h, 197h. All earthwork quantities are based on,

load counts supplied by the Subcontractor. It has been noted that the
earthwork quantities reported by the Subcontractors 4A/QC %gf neer dif-

''

for from the earthwork quantities reported by the 3echtel QC Engineer.
The difference is less than five per cent of the total and does not ap-
preciably affect the testing frequency. Better comanication has been+

{ established and future reports should show less deviation.
,

.v
.

!
*

.

kY
; L. V. Hendry,

i .

n

C
LVE/dmv

[ Attachments
j

|
u

| . ..

l

.

| 1

!
1

-

| 1
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SUMMARY OF MOISTURE / DENSITY AND BECETIL MODIFIED PROCTER TEST FREQUENCIES3

Northeast Dike, North Plant Dike,100' Wide Ber::2 "Q" Listed Areas
Zone 1 & 2 Material

Based on the Daily Reports of Canonie Construction Companies QA/QC Engineer

Week * Cum. Yardage Cum. Total M/DTest Cum. EMP BMP Test
' hM mr Placed M/DTests Freq. Tests Freq.

5/25/7h 3,990 ho 1 0 100 Yds 3 5 1 o 798 Yds 3

3 8 1 0 3,712 Yds6/8/7h 2o,697 89 1 o 33h Ydsi

1o6,16oYdsf38/9/7h 55,hh2 129 1 o h30 Yan 91

106,160Yasf| 6/15/7h 55,M2 130 1 o h26 Yas3 9

105,5hhYdsf3! .6/22Mk 55,M2 1h3 1 o 388 Yds 10

6/29/7h 70,737 192 1 o 368 Yas3 13 105,hh1YdsI

105,hh1 Yds]
,

7/6/7h 70,737 197 1 o 359 Yds 3 13
'

37/13/7h 88,901 272 1 o 327 Yas 13 1 0 6,839 Yds

- 7/20/7h 115,026 338 1 0 3ho Yds 3 13 1 0 8,8h8 Yds

i 7/27Mh 133,399 358 1 o 373 Yds 3 18 1 07,h11 Yds,

j 8/3hh 158,517 396 1 o hoo Yds 3 18 1 o 8,807 Yds
P

! 6/10/7h 172,862 455 1 0 380 Yas3 20 1 o 8,6h3 Yass
,

8/17hh 225,568 581 1 o 388 Yas3 23 1 o 9,807 Yds

8/2hhh 25h,907 6M 1 0 396 Yds 3 26 1 o 9,8oh Yds

l 8/31/7h 262,355 6ha 1 o hok Yds 3 28 1 o 9,369 Yds'

3 28 1 o 9,369 Yds; 9h/7h 262, 355 668 1 o 393 Yds
I

9/1h/7h 273,816 696 1 o 393 Yas3 28 1 o 9,782 Yds'
t

*

:

!
!

i
:

'
|

.I
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SUMMARY OF MoISTUP.E/ DENSITY AND BECE1TL MODIFIED PRoCTER TEST FREQUENCIES
Northeast Like, North Plant Dike,100' Wide Bem "Q" Listed Areas

. Zone 1 & 2 Material
'
; Based on Bechtel QC Daily observations and Test Reviews
.

.

! l

Week Cum. Yardage Cum. Total M/D Test Cum. EMP BMP Test
! Ending Placed M/DTests Freq. Tests Freq.
!>

35/25Mk 3,780 40 1 0 95 Yan 5 1 0 756 Yao

! 6/1/7h 29,298 89 1 o 329 Yds 8 1 o 3,662 W3
l

3! 6/8/7h h5,183 129 1 0 350 Yas 9 1 0 5,020 E
i

6/15Mk h5,183 130 1 o 3h8 Yds 3 9 1 0 5,020 d-
,

36/22Mk h5,183 1h3 1 0 316 Yas lo 1 o 4,518 9t

6/29Mk 59,623 192 1 0 310 Yds 3 13 1 o h,593

7/6/7h 59,623 197 1 o 3o3 Yas3 13 1 o h,593
,

7/13/74 81,891 272 1 o 301 Yds 3 13 1 o 6,299 8

7/20/7h loh,206 338 1 0 308 Yds 3 13 1 o 8,015 r
3 18 1 o 6,253 Y7/27Mh 122,56o 358 1 0 3h2 Yas

| B/3/7h 1h7,678 396 1 o 373 Yas 18 1 0 8,20h T3

j 8/lohh 163',2ho h55 1 0 359 Yas 20 1 o 8,162 Y3
i

! 8/17/74 21h,h25 581 1 o 369 Yds 23 1 o 9,322
i

8/2hMk 2h2,h11 6hh 1 0 376 Yas3 26 1 o 9,323 e
'

8/31/7h 2h9,859 6h8 1 0 385 Yds 3 28 1 o 9,209 Ye

9hMk 2h9,859 668 1 o 37h Yds 3 28 1 o 9,209 Ya

| ! 9/1h/7h 261,320 696 1 o 375 Yds 3 28 1o9,618Yh'

[ .

:

i

|! '

|- SB C5074
1
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! SUMMARY OF McISTUP3/ DENSITY AND 3ECHTEL MODIFIED PROCTi:R TEST FPIRE'CIES
Northeast Oike, North Plant Like,100' Wide 3e= "Q" Listed areas'

2cne 1 & 2 Material.
' Based on 3echtel QC Daily obsenations and Test Reviews
i

t Week Cum. Yardage Cum. Total M/D Test Cum. EMP 3MP Test
Ending Placed M/DTests Freq. Tests Freq.,

35/25Mk 3,780 ho 1 o 95 Yds 5 10 756 Ya
3

'

6/1/7h 29,298 89 1 @ 329 Yds 8 1 0 3,662

3L 6/8Mk h5,183 129 1 0 350 Yds 9 1 0 5,o20
E

:

f( 6/15/7h h5,183 13o 1 0 3h8 Yas3 9 1 0 5,o2o

36/22/7h h5,183 143 1 0 316 Yas lo 1 o h,518
'; 6/29/7h 59,623 192 1 o 31o Yas3 13 1 o h,593

37/6/7h 59,623 i97 1 o 303 Yas 13 1 o h,593

37/13/74 81,891 272 1 0 301 Yas 13 1 0 6,299

7/20/7h loh,206 338 1 o 308 Yds 3 13 1 0 8,o15
37/27Mk 122,560 358 1 0 3h2 Yas 18 1 o 6,253

3 18 1 o 8,20h8/3/7h 1h7,678 396 1 0 373 Yas
3 1o8,162(,

8/lohh 163,2ho h55 1 0 359 Yas 20

38/17/7h 214,h25 581 1 0 369 Yas 23 1 o 9,322

j 8/2h/7h 2h2,h11 6hh 1 o 376 Yds 3 26 1o9,323%

8/31/7h 2h9,859 6h8 1 o 385 Yds 3 28 109,209Yd

9h/7h 2h9,859 668 1 e 37h Yds 3 28 109,209Yq

| 9/1h/7h 261,32o 696 1 e 375 Yas3 28 1o9,618Yi

.

.
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| Bechtel Power Corporation
inter-office Memorandum

Distribution ou, January 25, 19797.
.

Possible Causes of Diesel'-

From G. L. Richardsonsubject
Generator Building Settlement

of QA Staff -

,

,

Copies to At Ann Arbor
.

<

.

L
,-

4

'

Attached is a draft of possible causes for the settlement of the
Diesel Generator Building. This list was agreed upon in the lasta

Task Group meeting as a starting point and describes the possible
,

causes that I am aware of at this time.

Possible deletions, additions, changes and connents will be part .,

. h| C
of the agenda for the next meeting. '

y |:'''

d' .

G. L. Richardson

GLR /le
*

attachment
,

GLR-79-5
,

.

." Distribution: K. Wiedner
A. Boos
B. Dhar
W. Jones .

S. Afifi.

[
'

|

,
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; DIESEL GEllERATOR BUILDING,

t
|

'

Possible Cause
'

,

'

I. MATERIAL
,

1. Material used not from approved borrow area.

2. Material from borrow not per spec C-210 Table 12-1
a.t -

3. Testing perfomed ind borrow to detemine liC & gradation
not correct (Spec C-210 para.12.4.1.)

4. Lack of specified testing frequency for borrow testing -

5. Initial site investigation not adequate.

6. Structural backfill source not adequate. -

,
,

7. Structural backfill material not per spec C-211

8. Testing of structural backfill at receipt not adequate.

m m.7 . . , - .

9. zuabequn ocasau re<. pwaemry
BIM1|l% MAWLS B)' All IN deLugfb

.

t

.

G

.

sa c4957
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DIESEL GENERATOR BUILDIliG
|*

\
l

: Possible cause

II. FOUNDATION PREPARATION

1. Foundation not prepared per spec C-210 and C-211

2. Natural loose sands not removed.

3. Foundation not protected after preparation and prior
to being covered by fill.

;-

4. Foundation testing not correct.
.

.

.

.

-
.

.

.

1

i
i

.

t

|
.

.

I

|

l
1

|
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DIESEL GENERATOR BULDING

.

Possible Cause,

III. MATERIAL PLACEMENT

1. Moisture content of material placed not within specified limits.

2. Material not homogeneous when placed - Not mixed to assure'

uniform moisture and material.

3. Lift thickness not properly controlled / lifts not uniform.
,

4. Compaction not performed uniformly.
,

5. Compaction equipment not adequate.
,

,

6. Material not compacted to required density.
*

7. Specification requirements not adequate to result in acceptable
fill.

'

a. ' Moisture control
b. Lift thickness

.

c. Material type (random fill)
d. Use of lean concrete

; e. Compaction requirements
.

8. Confined areas / hand compacted areas not adequately compacted.
-

,

9. Construction sequence resulted in soft area' .s
,

10. f/aeem ed o f' fall d u h n y r~a w /** ** * A t ,

.

e .

e

k

e
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1 DIESEL GENERATOR BUILDING

j Possible Cause
.

i
I IV. INSPECTION
t

1. Subcontractor inspection not adequate
'

a. Matenal control - uniformity & type
b. Hof sture control>

' c. Lift thickness control
[ d. Corrective action

.
*

-

f
r 2. Bechtel Inspection / Inspection Planning not adequate to assure
'

produce compliance.,

.

t a. Type of inspection callout *

b. Degree of inspection / depth of inspection
5

.

.

t

'
9

t

-

; *

|
i

!
i

,

%

i

|

.

SD Od*61
,

.

8 M^^~' 'Jm* ' ' ^^ ' S $4MSe&&, op . & Ste&4 gettf M M4.', , , W tsW3_
__

- - - - --

- -- ,e---



- - -- - . . -. ._-

-. . ._ .. -
,

. .

,

. ..

-
..

>

) DIESEL GENERATOR BUILDIllG

i!
-| Possible Cause

Y. TESTING: .;
'

1. Spec C-210 & C-208 not clear as to proper tests to run.

2. WNng Lab Max Control Test used (ASTM vs BMP)

3. Lab Techs not properly trained / qualified.'

.

!'.j 4. Testing Techniques not followed properly

! a. Obtaining field der.sity4

4 b. Selection of right proctor curve
' gc. Updating family of curves or curves not representative

; of material placed.'

4 5. Testing equipment not adequate for results required. Specifically
use of densitc h,

6. Use of family of curves for control not adequate. (Specification
; adequacy)

'

Testing frequency in immediate area of DGB not adequate.
"

.

8. QC surveillance of testing not adequate to assure proper
techniques, including selection of proper proctor curves..

.

! 9. No plots of tests or frequencies kept to assure uniform testing
j coverage. -

: .

i 10. No weekly / monthly reports of testing results - No graphs - charts -
i statistical data -,

4 .

a. Results in no awareness of P,.E./Geo-Tech /FE/QC/Subcentractbr,

i Lab af adequacy of soils placement.
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't VI. RECORDS

(st|In
1. Review of records not adequate to I.D. f""r;9tests.

2. See item V-10 :
'
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VII. GENEF.AL

1. Geo-tech not adequately involved with developcent of Spec C-210,-

C-211, C-206 and with actual field operations.

~| 2. Engineering coordination of specifications not adequate.

3. Design / calculations in error.
.
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Interoffice Memorandumi

i
i

'

R. L. Castleberryi n mn .
1

'f Job 7220 Midl.ind Projectg. ,, eu. March 3, 1979
Units 1 & 2
Soils, Density / Moisture Tests, r. J. F.' Newgen;

,

* BCBE-22,165'

,.
"

Constructiona,

i

r ceio di Midland, MI an. 200,

L. A. Dreisbach<

'

i-

-

! Reference: A) .BCBE # 2185, dated 2/20/79, from J. F. Newgen
if to R. L. Castleberry
1

An additional review was performed on soils, density / moisture
- tests. Please add the following list of results, for your

evaluation, to the referenced meno previously transmitted
*

,
to you.

MOISTURE OPTIMUM MOISTURE
TEST NO. DATE CONTENT % CONTENT 4 DIFFEPINC'E1

2008 * 9/12/77 20.2 11.1 9.1'

2176 * 10/05/77 17.7 13,4 4.3
-

f 2249 10/15/77 9.7 14.5 -4.8
? 2253 10/16/77 13.0 10.1 2.9
i 2283 10/19/77 9.0 11.1 -2.1'
e 2297 10/21/77 13.8 10.7 3.1; 2300 10/21/77 12.6 10.1 2.5.-

2359 * 10/28/77 13.6 .10.1 3.5
2373 * 10/29/77 13.6 10.7 2.9
2444 ** 10/28/77 4.6 9.0 -4.4

i 2462 ** 3/02/78 21.3 15.2 6.1
; '

2465 ** 3/15/78 17.6 15.2 2.4
'

2464 ** 3/06/78 20.7 9.8 10.9

.
.

* Identified on test reports as l'on-Q. *;

4

** Identified-on test reports as Info, tests for Field Engineerint
location Temporary Reacter Vessel Laydcwn area north of Ware-
houso 91. ,, ,

. w. s1.1 *) * ?
. -

,

, , ,

N'Ge y*
, -

. /J / <F'."Newgen
<

., ,-
,

,

h..
JFli/t1LB/TRL/vmm

SB 04834
.

S
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,
,

NJob 7220 Midland Project,
'* '

' \'i *'"'
J.* Units 1 & 2 c; 6 '; F .' Newgens

Consumers Power Co.'ECR , '\\ .V 's

M- 01- 5- 9- 012 - - - \ x.
'

^' Construction\\ G i
' ' ' ~ '

BCBE-2185 \"3 es

c= = -- J. 'N V e 4 x Midland, MI

N i' v ,

, -- sc.,

L. A. Dreisbachd, ul-
s

".. '-

. W. L. N
'

_-' '
,

|
-Barcl,ay i *-sn- 3

- -
, t ,

-

. . .. .
,_ .- .-

'
' Subject Consurrers Power Co. OtCA. Section 13C recommends a
Project D,qinNering/Geo Tech svaluation 'of 'Ehe acceptability:
of the materictl,found d.deading tihe 2% tolerance difference

,

' allowed ~ fpr actual noisture content as to optimum moisture
content. '( Atti,iched(is a lis't of' non-conforming tests along

'with tsst,repertsp please forward this evaluation when
'\''-

'

complhte - $
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s
DATE: 2 -(,- 7 9 '

* *

,.

OATF. cr REY: NA 1
'

ru.:' !;0: 16.3.j, 16.3.4, 10.2.6,

,

1

12. "As IS" ::TiCC::[0 In:C CC::DIEG:: VF.RSUS "As ?. EQUI?.FD" CO:TIno:: :-:IT:4 F.E75:
(Contd frera Page 1)

Contrary to these requirements, the follcuing tes:s had moSture centent in u:< cess
of the plus or minus two percent:g;e points of optimum =oisture content.

Optimum , Difference,'

Moisture Centent Moisture Cor. tent M C - 0;:C
.

l Test No :D Da:e Test Taken (*:) (%) Pocit'to' t

2471 3-29-78 10.8 8.2 + 2.6
.

i 2473 3-29-78 12.3 8 . 7. + 4.11 2476 3-31-73 14.2 9.1 + 5.12479 4-01-78 11.6 9.1 + 2.5
|

2482 4-01-78 13.5 9.1 + 4.4
9 24S6 4-08-73 11.8 8.2 + 3.6j 24SS 4-08-78 13.8 8.2 + 5.62492 4-08-73 11.5 8.2 + 3.32496- 4-10-78

2497 /
11.0 8.2 + 2.54-11-78 12.7 8.2 + 4.5

.

2493v 4-11-78 13.5 8.2 + 5.3

-

L 2499v 4-11-78 12.1 8.2 + 3.9
'

| 2501- 4-12-78 13.2 8.2 + 5.0

.

'

2506 V 4-17-73 13.5 11.1- + 2.4
,

2507 " 4-17-78 14.1 11.1 + 3.0
.,

' -2508/ 4-17-73 13.3 11.1 + 2.2f. 2509 - 4-17-73 14.5 11.1 + 3.4 -

I
2510/ 4-17-78 13.2 11.1 + 2.12517/ 4-19-78 14.2 11.1. + 3.1#2522 4-19-7S 14.6 11.1 + 3.52531/ 4-27-78 12.9 10.1 + 2.3 -

2537.' 4-28-73 14.0 11.1 + 3.92539 / 6-20-78 15.6 13.4 + 2.22540 /, 6-21-73 15.5 13.4 + 2.1
{ 2547.; 6-23-78 15.9 13.4 + 2.5

.

2549 "/'
6-29-78 14.1 10.1 + 4.0

'

i 2550 6-29-73 12.9 10.1 + 2.3' #2954 7-01-78 13.6 10.1 + 3.5| 2956 / 7-03-73 12.8 10.1 + 2.7
.

>

! 2957 / 7-03-73 12.4 10.1 + 2.3,

295S /- 7-03-73 15.0 10.1 + *. 929.59 / 7-03-73 12.7 10.1 * 2.52962 / 7-05-73 12.5 11.1 , 2.42965 6 7-06-78 12.9 10.1 + ?.62979 / 7-11-73 12.9 9.1 + 3.5
'

2992d 7-17-78 1!. 3 11.1 + 3. 2| 3cco/ 7-13-78 13.1 10.1 + 3.23013,/ 7-21-73 13.1 10.1 - : . '.
1

ac26'/ 7-25-73 17.2 11.s
-

,

511044.4.67 3ms/ 7-25-73 ;6.9 11.3 -
.
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DATE: 2-5279 ~ '1 ;- -
.

; - - SATE 07 REY: , - :: A, -

| ! ,_ x F T i.E : 0:- 16.3.l', 16.3.4, 16.3.6
,

* '

,,; s -..
' '

... _ ,. ,

,/
^ ',

, , .

3 12 g "AS IS" JC;;CO?: FOP.}!D:G-CONQITS: ",InSUS "AS KEQUIRED" CC.C!TIO:: 1.'l H RE 5:
y

~

-

g (Contd)
; O.

' ~

i !.
'

Optimum Difference
j

. ' :Mdisturc Content Moisture Content MC - CMC
'

-

{ Tes: No MD Date Test Taken _' _(%)
'

~

(%) Positive-

.
,

,

'l 3030d b25-78 13.0 10.1 + 2.9
' '

'

I 3034/ c7.-J,6-78 13.3 11.1 + 2.2
3035 4 7726-73 15.2 11.1 + 4.11

! 3037 'v" 7-27-_78 .12.7 10.1 + 2.6
~

.

| 3042.. 7.-2678 14.5 11.1 + 3.4
.

, 3043 / '' 7-28-7S 14.6 11.1 + 3.5
j 3045v 3h19 78 . 12.7 10.1 + 2.62

,
'* 3050s 8-03-78 15.0 10.1 + 4.9
| 3060 / '8-03-78 13.1 10.1 + 3.0

'

i 2068 / 8 -05-78 12.7 10.1 + 2.6- 3070 / S-07=73 13.1 10.1 + 3.0
'~

3071V 8-07-73 12.3 10.1 + 2.2<

i . '3074 / 8'-07-78 12.3 10.1 + 2.2
: 3075.~ 8-08-78 13.8 .10.1 4- 3. 7

*

.,: 30763 / ' 3--03-78 14.2 10.1 + 4.1
3082. / ~8-10-78 14.0 10.1 + 3.9

.

3087 /
8-11-78 14.5 10.1 + 4.4

-

3083 3-12-78 13.1 10.1 + 3.0
-

i 3100,. _8-16-78 ' 14.8' 10.1 + 4.7
(' 3103.- 8-17-78 14.2. 10.1 + 4.1
: a105'r' S--17-78 '12.7 10.1 + 2.6
[ 3106./ ,8-17-78 12.8 10.1 + 2.7
j 3107 v S-17-78 14.3 10.1 + 4.2
j 3103 / 8-17-78 13.7 10.1 + 3.6

3109 / S-17-73 14.3 10.1 + 4.2I 31104 3-17-78 13.9 10.1 + 3.S
' '

] 3111e 8-17-73 17.6 10.1 + 7.5
j 3112s 8-17-78 12.5 1C.1 + 2.4

3114/ 8-18-78 13.0 10.1 + 2.9-

1 3115./ 8-18 -78 12.5 10.1 + 2.4
i 3130 / 8-28-78 13.1 10.1 + 3.0
[ 3132 / S-28-78 13.9 10.1 + 3.8

3134 / 3-29-78 13.1 10.1 + 3.0
*

'' '

3141V 9-01-78- 12,7 10.1 + 2.6
3143 7 9-01-78 It. 7 10.1 + 4.6

.

3144 / 9-01-73- 12.9 10.1 -+ 2.S
'

3145 / 9-01-78 15.9 10.1 + 5.8
'

3156/ 9-07-78 12.2 10.1 - 2.1
/ 9-08-73 13.0 10.1 + 2.93153'I:t u 9-12-78 16.5 10.1- + 6 . f.~2;6 L / 9-30-78 13.5 11.3 2.2A

2563 d 9-30-73 10.0 7.5 + 2.5
'

SR nac. -.

*
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Moisture Optimu'' Difference \! TOct ^
. .

.I-No. MD Date Test Ta..en Content Moisture Content MC-OMC*t .

i

] % %
*

'.-
:

hI

| 2565"" 9/30/78 10.0 7.5 +2.5
'2568/ 9/30/78 10.7 8.0 +2.7

2598/ 10/02/78 12.3 8.9 +3.4
A

2733 10/07/78 10.5 7.6. +2.9
A

2749e 10/08/78 10.4 7.4 +3.O
B

| 2749 - -10/08/78 9.8 7.4 +2.4
A

2754-- 10/08/78 10.2 7.4 +2.8
| B

"

: 2755 -10/08/78 10.3 7.7 +2.6
' B

2760 10/08/78 8.7 6.4 +2.3
*

-

' A
#'

2763 10/09/78 10.1 7.7 +2.4
B,

#2834 10/10/78 9.6 6.5 +3.1
2835 10/10/78 10.0 7.9 +2.1
A.

2843 10/10/78 9.1 7.0 +2.1
'

A
2848 10/10/78 11.1 7.3 +3.8

B
2848" 10/10/78 11.4 7.3 +4.1
2856 B* 10/10/78 11.0 8.2 +2.8,

i 2878- 10/11/78 11.6 8.6 +3.0-

i 2S81 10/11/78 10.3 7.5 +2.8
2888 10/12/78 9. 4 ' 7.0 +2.4-

' 2889 7 10/12/78 12.4 '7 .1 +5.3
j.2904- 10/12/78 10.2 7.9 +2.3
2910- 10/12/78 12.8 8.2 +4.6
2925-* 10/13/78 12.5 9.3 +3.2,

2926 10/13/78 11.2 .7.8 +3.4
2935 10/14/78 11.9 8.8 +3.1
2977. 10/17/78 11.1 8.4 +2.7
3017 10/19/78 11.1 8.6 +2.5
3026 10/20/78 11.8 8.1 ~ +3.7,

2970 10/17/78 11.6 8.0 +3.6
'

3035" 10/21/78 11.7 8.1 +3.6
*

3036- 10/21/78 10.9 8.1 +2.8
3040 10/21/78 9.6 7.3 A2.3 |3056' 10/23/78 l'O . 8 8.3 +2.5 i

3066' 10/24/78' 9.0 6.8 +2.2 |
3078* 10/26/78 8.9 7.4 +2.5 |3139 11/01/78 9.8 7.6 +2.2

;3160 11/04/78 9.6 -7.1 +2.5.

.3164 11/04/78 10.1 7.9 '2.2

)33165 '11/06/78 10.0 7 '. 9 +2.1
,3213e 11/20/78 10.4' 6.9 3 +3.5
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1. I'ROIEC T NAME JOn NO.e .
19. 20. 'tT

2 ft D w f D
_. Q7d%0 "" # ' ^ * ' ' - I"'#

.-._.. .- ...

2. UNillst 3. DRAWL Allt NO. RE 4. ITFM DESCRIPTION 5. IIEM LOCAlloN, %

$ A W O N _ _ ._.f Y_._. _flYh. k. . $ _ . . . ._ VYUld f$O.kNY.J
G. P.O. Olt SPEC NO. 7. SE ft| AL NO. S. ItEP CEMENT T 9. SOURCE 10. CONiflACf 011/SUPPLIEll

/ Af P/N_ _.REV Sell NO. __ /f
II. INSPECTION CRITERIA lit NO._ 12. ASME AUTilOrtlZED 13. SKETCil AT*ACllED 14. Discovese<l thwing 15. Espel:3 Fesseeislie i Ur
% DWG M SPEC ( ) OillER h lIYES (k NO I | Rec *g Cmist I llest i IClient I lEng i1 Do
16 NONCONFORMING CONDITION

_

24. DISPOSilloff CONCtlltitENCE

PAKT;- . " AL Es&N Mc7hAeg.?aM.SeavAXED. ON71L77if5-.... ... ~'''.''S .?''~ | ~ "'" I "" " ". 7
SRmtSieb 1%Nst A LMw9%EJS 067&MD.L' arv7AAn/_i2t. - _-.isc r reta.ar t resstarr es unet

7HE..A . E.h twktft_22ic73..UAV2. A M E A_To( MEG ~.
reeo

SPWJR.BOV.E . .s m . c . . s ,. . . .. s,...

chTmALB.E640sE 0f low lk. iNrm/M o/L6fe.MM ___ cords se oc rncessa eru o i. _ _ _ . . _ - . .. . a s . - . . -unir

6W7ENTS_ouTStLElbiE f__2KOP11duMDZNs7heshW9E.ee Alf 8 94aH82EU lisSPECTuse ES A 3 E

* CoimaveyYov 221.- -

17.REPO .0 DATE 18. VALIDATED 8Y DATE * * ' ' " * " " ' ' " " " " ' ' " ' ' '
e-

% .. -

28~ ....IINO: ( ) TO FIEbe. ENGINEERING I | TO OillERS (SPECIFY)- ... .. _____.._ _.

~ 3dielet Engineerisse Disgsositloes | | Fielst Er.gineering Recommended Dispositions to Psolect Esseineering ' ' ' - ~ ~ ' ' - ~ ~ - ~ ~ ~ ~ - - -
22

... . _ _ . . _
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__ . . _ . . . _ _ . . _ . . . . . _ . -

_-
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.

~
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23. PROJECT ENGINEEnlNG DISPOSITOON
.- . _ . . _ _ _ . _ . . . . . .

.

,, _ _ _ .

. _ _ _ . . . . . . . . . . . . . . . ._

'
._ _ .. . _ . .

.
__ _ . . _ . . -. .

26. OC ACCEPI ANCE,

, OC ENGINEF.it DAIE,

+

$UlliolH2 E D INSPE C10R DAIF,

*
|

i f i :i i : 1 ..: i:. na ia .1 i '. 5n'" it i i i i: i' - i i 'q..u . .
i.
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''
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"

__. 7.0%___'... .

.

.

6.

Eh/fdoB 934 %_.._ ". . . . _ -Ao.3b6- ____ 60.OYo '' I

00J44 8 94.4 % "
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_ . 3 8_. 0 % _ .___'!_ . _ _ _ __
_
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''
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i

"
2
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.
-
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"
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"
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3029 too.G 80741 778K "
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~
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4 . Bechtel PowerCorporation-

Interoffice Memorandum

i
s, um ,

J. W. Lillywhite
* '*

i Job 7220 Midland Project
Subcontract 7220-C-95 "Q" _ ,,,,,

Underpinning - Repgrt on D. A. Pattee
December 6, 1979 A' Bid o,
Clarification Meeting With Subcontracts

c Alergentime Corporation = sa
Midland, MI,

i

.
.

Attachments: . Meeting Agenda
; Attendance List -

MeetingAgenda(abbreviated)

Meeting opened with discussion on the requirements of The Michigan
Professional Engineering Statute. Mergentime said that their engi-
neering firm, which will be doing the engineering, design, and draw-
ings, would be Hanson Engineers Incorporated out of Springfield, Ill.
D. L. Barlett, Hanson Engineers, stated their fim was registered
in the State of Michigan and will verify. Mergentime and Hanson
stated they would assure everything performed would be per the law.
Consumers Power saw no problem.

The available sheet pile sheets at the jobsite would not suit*

.
Mergentime's purpose and, therefore, could not be used. Mergentime

i explained their tentative manloading schedule and sequence of events .,
! and will submit their plan in detail if awarded. They plan on a one

shift, five day, eight hour per day operation for the first month>

t onsite. Unit # 2 will start first and Unit # 1 will follow approxi-
| mately two weeks later. After the first month, they would then
i shift to a multiple shift operation, only after they start beneath
; the structure, and possibly each shift, day and swing, would go to

aten(10)hourday. No weekend work is anticipated. Mergentime;

submitted the names and resumes of their intended jobsitte personnel.4

Five people are assigned as superintendents and a crew size of 15-35
men.,

.
Mergentime submitted their Q.A. Chart and will be forwarded with

i Ann Arbor issued meeting notes.

Mergentime indicated they had not actually included a time period in
their bid schedule for engineering and document package submittals
and all indications presented by Bechtel would show at least two (2)
months added to the schedule prior to jobsite mobilization. Mergentime
stated they puld submit their intended schedule of document submittals

! to Bechtel A' by December 14, 1979. Sechtel engineering said they
would try their best to turn around drawings more quickly.
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subcontract 7220-c-95 "Q.
Page Two'

,

.

|
| Hanson Engineers and Bechtel discussed Item 6.a for technical clarift-

cation and determined Mergentime to be correct in their understanding
of Section 6.2.1 of Specification C-95.j

Clarification to Section 7.2.4 was that Mergentime was going to test
j caissons as required by Specification at every 500 design tons of ;

iresistance.

Clarification of change to Section 10.9.1. No objection from Mergentime'

to change word " initial" contact to " intimate" contact.

Explanation of mud mat removal: Mergentime is intending to remove mud*

- mat to waterproof membrane and anything that could be a safety hazard.
t Cost was included in their price already.

,

There remains still a problem on ground loss due to dewatering wells-

: now installed within the effected zone of influence. Mergentime was
planning on grouting to stabilize.

Mergentime is intending to use "Siroc" grout and will submit data on
material. .

New soil data will be forwarded to both bidders and were requested to
review for potential cost impact.

Mergentime was agreeable to modify their proposed sequence of caisson
installation to insure adequate protection from loss of control of
building while excavating and installing the caissons. Mergentime
explained their proposed monitoring of building to satisfaction of
Bechtel.

Mergentime explained sequence of events for placement of lean concrete,,

; use of wet blankets, and pressure grouting to ensure positive contact*

i to satisfaction of Bechtel and Consumers.

Brief clarification to Specification change to Sections 1.1.3 c;i >

1.1.3 1; added 1.1.3 1; rewrote 8.1.,

; : Area access by dewatering Subcontractor developed into where project
must re-evaluate the scope of the underpinning and possible re-bid.

,

!

Mergentime agreed to extend their bid proposal to January 14, 1980.

Meeting adjourned.

|>

-

t

D attee
,

DAP/km.

Attachment
.
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1 - MEETING AGENDA
.

-

| ~i
-

MIDIAND UNITS 1 & 2
-

.
;

. . .

.
'

BECHTEL/.CCNSUMERS. POWER /MERGENTINE CORP. . .
.

. .. .. . . .

i - -
;

o . . ... . .. . . . . ,. ...
>

'

DATE:: - December 6,:197.9;
. .

-- : . -- :-
. ,, ,

-
''. : * .. ' ::: : 1. : . . ' :. . 5s : .: ..

i TIME; h DUF,ATION: 9:30 A.M. to 3:30 P.M. (5 Hrs.) -

!
'

LOCATICN,:- e ;r , : , Ann : Arbor Of ficei. Con are , est 5B3 1 1 '~e
- * :: :; ::: :- " :-s: .: :': .-- -s -

.

SUBJECT: Bid Clarification Meeting for Underpinning, Excavation

. . . - - - : .and flacing of. Concrete (7220-C-9.5(Q)l: . E .:<

c . ..
- ;: - : .: 1:'., ':: :-; --

PURPOSK: ; 1 -Clarify commercial. and technical bid items
,

'

! REFERENCE - :- - THE to Mergentine,' dated 11/30/79.~. . ' -''
: :

!
.

;- : : . -: - f- . : c i :- '

..

TOPICS:, ; .- . :.'

Contractor furnished sheet piles; 125 pieces. '' . - t' Hergentine
-Manloading schedule. "

Personnel resumes. "
.

Field Organization chart with QA interface. -
.

' "'

'
, , .

g Q., Current schedule for mobilization, procedures, cent. : .'.>r. son "

start.
6. . Technical |.-

. .
, .

M)' Spec. , Section 6.2.1 - Sketch 7220-M-3 shows ua.un "-

outside 3 feet E-W Centroidal axis. Clarify' ..

4 b") Spec., Section 7.2.4 - Sketch 7220-M-8,' Note'2 shows
.

"

test load at and of insta nation not after every 500
design tons of resistance. Clarify!

.

"
.

.+4)' Spec. , Section 10.9.1 - How will " initial ' ontact" - >

'
c

~~' * '
) se 'ensuredt ' nr4* w -

-';- '
-

] j d) Spec. , Section 6.1.7 - Mud Mac -* "

(1) Extent of Mud Mat removal.) ' * ~ '
.

.

1
, ,' '(2)' .Supp. ort of Mud, Ma't.if not ieinoved.!' '",

.. ~'
- ? -

(3) Chit price per sq. ft. of exposed
I surface for mud mat removal..

.;e) - Tangent cas'sion - How is ' ground loss to be p.revented
.

"
,

|
- under turbin's building? -

- *
-

./) Grout -
. . . . ,

''

i f "-
.

, ., ,, ,

.

- - - - (a), - Type. -

"
(b) Clay backfill penetration & reaction.

1h Soil Data on de-watering vous availability. Bechtel3

'h) Caisson support of wings after excavation Mergentine.;
#.'
Q vi) Spec., Section 11.3.K - Subcontractor monitoring "

of buildings settlement. -

Jf Iman concrete backfin - How win tolerance. 3" be met, "

effect of water curlag, and " positive contact"
maintenance.

1
i .
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, Meeting Agenda
Page Two ,
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k). Spec. ifications of Sections 1.1.3.C.1.1.3.1,1.1.3.1 Mergentine*
4.2.4, .1 M

1) Area ac by de-watering subcontractor "

7. Action Item Assignment & Summarization.
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. _'yEETING NOTICE i Q@ h/BEEHTEL JOB NO. /

T 'k
~ ' OPRQjg&=Q:''Filh 0Hb DC 4N7" t><JiT3 l Y2- '

======

SUSJE6T OF THE MEETING
. . . . _ .

| ,] 3, ]- j ,, ,$ , , g ,

;t>AJ%,P/A1 fd -i d d W @ _f.3.C,' [.1, 3. ' h .1. ,3.1 J, e:
'

ina
u . : . ; , 3.1.m . .

. . ,
' m -1) Are afhTf Yde a cri:; sub::-

'

:::at::: "

fN' . t :L r , U _c h CCYM. is-

7. Acties I:e: Assi;; .:s:: 5 Su=:cri:atige.
_

E1C 7-,,

OAY N 45D4 dmo'dd ,

l'

nut io:% 3:cow

LOCATION--
P '/ | /*

*
.

.
.

ATTENDEP.S - ./ ;
Bes.orut M.o Esate PA2D _C.PC-o_

' -

'

S. Apr Fi !1. k oT)lwELL
y & ens ,j g gF- ca - x ==a s. a my-E bgwe. g, m % ,a. .

.i. Ho.a .J. wega.g
'

h4. R<At] h S'80"b
4 der-*5

. f "L'""'4.wew
;

C c a sot.T % 25; tiex24eurine,
'

w. inais C 4 cut.b . c Mein 4 G"r7MG*
,

*

The addressee, checked above, l' unable to etiend, is requested tp:D. Q4Haef..r. 2 pgaesswn
.

{
O Nor!Fv caAiaPsasoN OSEND REPRESENTAh. 0N

'

PURPOSE OF THE MEETING
.

. - -

7"O ' 2 G J L G % .) &b "NE505 G V COQMOVT5 ON

H e n. q ex ri k e-' '.5 7%P6sAQ
'

' ' '

y
1

i
4

-

.

1

AGENDA ATTACHED MEETING Nui:"iWILL BE DISTRIBUTED
CHAIRPERSON # PHONE DATE

.J. goc)C. ~?Y93 ;/'N?P
I

!
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PR.'.SENTATIOh Oy NERCtpfDE'S PROPOSAL

i '! '

*

$PECI W.K1105 1720-C-95(Q)
t, (

,
'

| cruzau. '

I

The Michigan Professional Eng nearing Statuts reg' ires engineering andu ''

construction to be performed by different companies. This may or any +
,

' '

not be applicable but you are requested to look into this matter.
'

*
! < ' *'

.

one hundred and twenty-five pitees of sgrataht profile type aheet pila, .

.

' '

16 inches by 17 feet. Aanufactured by U.tS. Steel (old designation MF101,'

new designation PS28), are available to used sy the subcontractor for'

the installation ef thst encess shaft, u2d thisi s acceptable and whatbcost adjustmen:s sould there be? I

COMMERCIA ,L . ( * *

i

Provide a preliminary manloading schedulp for the .-
. . p

work (this should address the intended work basis,!propond sequence of
'

shift, work, schedule or casual overtime requirements, etc).five 8-hour' days.
-

'
-

send for our review the resunsa of the project superintendent and project -
engineers thr.t. if awarded the subcontract, uills be ' assigned to the

.

i project.,

., .

'' .-
| Provide a typical field organisation chart with qnality' assurance (qA)
i - ' .

'
interface.

t

!
Provida a current schedule indicating hov socc mobiltsation, submitting

,

of procedures, and actual construction
11 start. if awarded the subcontract.

{ TECHNICAL
{ ,

*

-
i

t1

As indicated in Section 6.21 of the subject speef fication, this allowable*

eccentricity of the underpinning support p' ystem dning construction is
,

! '-

3 feet with cospect to the east-west centroidal ax.is.
shows the first caisson installed outside this Ifait.

Sketchs7220-H-3.!
.

'

As indicated la Section 7.2.4 of the subject specif.ication, a test load
ia to be performed af ter every 300 designi team of resistance is installedand not at the end of the installation as indicated, on Skatch 7220-N-8Note 2.

:

; : ,

:,

; SB 16990
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As Indicated in Section 10 9.1 of''r - Ay 'Eh'a(kubject afecification, the use of .

grout is to ensure intimate contact with soil and structure in the zone ,l 4of influence. How will the neatement.Wintimate ! cont.act" be implemented.
Does the removaI"4Tlihe iu'ukg c't TypW.s3

-un w g-- wpr . wt-

arms above the er.issensi gzhc.agd .a;Tdi'' tha'oj.cygs
e .-

ma entfra' area or just the'

| and met be suppor ted (/etaria"cT 5hYti'oY,T.'1''7pr is . net.4e removed, how will the
thecontractorthatthemudsatberemoved,w%atwouldtheunitpriceif it la requested by

hgguare foot of exposed surface bet
i

i #9 .l .8.:M11n ti tP

N>C,iM.%w.thnke.nQQsio~m: ties,oyts 4dy,ths.J,grhiata,,bni(d,ing., pad;va u urea - p,s InaQ~N, %sro.vn.s..T6u w.y.*mra.'yrefore,%b.s_ewsar exe. g,s.g ,c;.angent .r,pf sa 4=
.

! '-

r v. act.

"
'

, .

:
g-T c,!o'nt.ppf/fe,1.'d!'.p's 'bdi .

-

trag s
. -~ ---*- ~'-- -'

..

n d . . . . . s . g . . ., . . . . . . . . 4 , . .* , ..e J ..<..s.. ....,et
i

Fo.a.t..".~ e..o. r%rbuY liiIT.b... . .JehemVE . ,1_ tha. 'pr'ofo'shd*1 rout pahotrne .. l. r'srhinin'e'*. ..... . . .. . o ''vsh.ir '1ha c1 a
1

r- - mama
- -

t. Jo :tKa.. - - - .dtYr'sr7"7" i
-

.- -- - - - ---

t.matwrnic. ;in '.ths' 's.en' aYar'sar , m--f. *. ",., 'q.i y" esp.
a ;. 'c;ra'yJ}ffJ2; ;" ear - '-

u: d : h '. a -" - -~ - - -' ~-- - ". n-
,.: :.n n.s .u.ca . v.c o::: en . . x =. s rn.ch c J -t. . . . . . . . . . . - . , . . . . . ...:..,..,

' We hubc'o'ntrFetoY 'ish'ould bu 'avare that .pawatering walls are in very
- .

,,r.losa.. proximity to the area Wing grout)d. Sof1 ' data are available fors

.:".tevt d by the subcontractor. '

.

Arrangements can bd made if requested., ., .....z..,...... .... n. e . - a.s. . .I.r.,, u ... is..a.,m
.

t
-.

ga.r.lfe.s_t,einbr.ial: th. :r.t t. h.a c.aa1's.s, n. D. .up)6%.. |c. f. .th.'e wih. ,ga' h a
<.. L...

. ., ,

.e.. at. .h. . . . . ., ae.M, y. at' theo. -
-

..

. .i~
., .

, persible. isoinene if taQfaR'a,el.o,si.' cominop lns.' 3.817 uhderpfhhinge.-

, kips of ,caissson capac,ity is, ins. tall..e.aor the"ththine bui3 ding''s'ho,u24 bEleTer3hi!- un'tT2" tu ,fitsh 1,000 designd ur d. ej~, .thm. ,y1.ngs,.u.._... ,. . . .oi e ., .
v. . . . .. .. .. . . . - ....s.....

' , ..

' j'~imfi'catid' In 3echl'o'n '11d.k 'or....n.
. . . . . . . . . .. .. . .. , , . .

As .y,- p .s . . ...t g. .

i. ?$iu' bundings for settienent will bejperfurmed!by'thE subMe'rY" 2 '.= - V'a.d, asAn= .rtas
-

t -
j sticciE rr

subcontrac t. The
. sub. < con tra.c.t. o. ,r. .i.s .respon.s. .i.b.l.e .fo.r, ,m,oni.to.r..i. n.g sac.h.. .s,t.r.u.c. tu.r.o...w.hi.ch

>
1

b'e a.f'tacted b.
'

y ther% . derpraning operation." HW vill thla'sonito g)ste .s e-

un -
.

f; ichbisp'Yithed? . ' beng-

i !

?~ Mis'tfo%riph'st'pl'astUdC31a's's$ellEale'P ~

usefuit ind' icators oFpotentiai2'a~ovain ',f',pfuiibne'sM'Iof' 'sia'il~si 'eEc" tic'hl'd be
' .

. . . . . . , . . ,
-

anf de'cutientikti~on- * " C #C *
-

,
,

'
h=L *-m

how the lean concrete backf t11;will be plaend to within a', '

t.. 3. n ch. vt11,: be, m.e.7. .w.ha t pff e..c.t. s,..wat.e.r. ., .cu.r.ing.. .vi. l. .li. .h.a. .v.e ,. an.d. . .ho.w. ."po.sitive
+ in toleranc
g.ataegs.

-
<.

ainta1Wd
.

..

5%F1E' ail'cEncreYiliscidi'1Til"petween the sunderside of the" buildia,3' andm
-

-G 'W F3 #- " #-% * * * * #" ; -- ": 3 t u.:- .. n: n:;.:- : :.a cas: ec: sea:%id :",.#::h. 7 2r-u-3
.

S,cl. .. t fi,.ation, to th. ..spe. . . l. . ,io... m' 1..u r .al a . x.s... .., e -a r e- elf eat n-- .

4. "--
S.,.., -- rI

-

e x) . h. 3,:. . . . ., , . .
/-

. . . . , . '
c--

.T.,cou1~d
.. , , , ,, .<..

cant ci.. ..,.. ...,.it'th.
in.. .e, p =comen.,caus'c' 3bIl"J1po -inte.rftra pit .

:: ::: ,w gf ,,,,;g,2: t.m ry :m:7:n :: m at:2 ..cza na :.: =r . - . a. 2.u : e i. .::a:.n:n . m-U.: :.e := sk-::h m -3 2,'

riis.i.i Proviac intimate contact in 2idu of positive coneset
.

i.l
.

.
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$ 1. 2. 3.1 Provide support for the lean backfill and working slab '

concrete as necessary for safety and protection of the
. waterproof membrane
1

.

.

4 2.4 support of excavationg bracing ,Jaggin M loan backfill
concrete procedure. i,

j 8.1 In addition to the gd,crpinning work sho'un in the subcontract
second drawings, subcontractor shall take every reasonabis effort

! ParaCraph necessary,to maintain the''integrfty of thosa buildings. - '

Subcontractor shal% be .responsibis for supporting structures.

-

; and taking every reasonable pricaution to prevent...
-

t

; Miscellanoons I '

!
!

During the underpinning / excavation operation, it may be necessary that.

the devatoring subcontractor be allowed decess to the area to install '

samil dewetaring equipment to further loder the. groundwater table.
. .,.

.

31/28/21
JH/ meg

.

:-

i.

;

i.
.j.

I .

-

j . .

i.
i

l
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:
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-

.
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i
i
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-

:
i
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. .

! con::ete as ..seesscry for safeby and peite::i:. =f :he "

.

. ate:;rsof =c=br--e -

k OfY ..

.

i 4. 2. 4 Support of i>.: a- . bracin. laggins'an,d 1:an backfill
c nc:c:= procedure.

.

.
3.2, In addition to the .d::;icnia; work sh:W. In :he subcentrac:

i Scror.: dra.:ings, Subcon::a :e: -hall Lake ,atery'rassenab*a eJfor:
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ATTENDANCE LIST*
;

,

C-95(Q) - Bid Clarification Meeting-

,/Underpinning. Excavation and Placing of Concrete

!! ne. ber 6,1979-

,,

.

| ME POSITION /CMPANY PHONE

; (jff & ft|ew b ek & W~700S
,

!

. \ h Y|C C/0/A-|8st/HEL. ftf-7Yt3
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I

a Interoffice Memorandum
!

l
to G. L. Richardson rd Noj

I

APR 91979se.ci Response to NRC 50.54 Request, e ,.

Item 1 Relating to the Diesel,

Generator Building, Midland r<om D. R. Johnson8

Project, Job No. 7220,

of SFPD Construction
i Quality Control

,

coo. io J. L. Newgen At 425 Market St. Eit. 8-0343 j
R. A. Simanek 32nd Floor D10 |

.

| W. L. Barclay [
; In reply reference: |

2-CQC- 402673 ;
,

i Reference: IOM, G. L. Richardson to Distribution, same subj ect,
dated March 29, 1979.,

What follows is Construction Quality Control's best effort attempt to
prepare replies to those questions which you assigned to the PFQCE in
the above referenced IOM:

i 1. Variance 6, Items 4, 5, and 6
'

,

? A. There is no variance to the Bechtel QA program requirements
for construction quality control based upon the following
evidence:

fQC A
The Bechtel construction quality control program of surveillance'
inspection over work performed by Canonie and inspection over-

; PFQCE .*TM/
! / A. PFQCI4M work performed by Bechtel was complied with for the compacted

backfill operations at the Midland jobsite. In the case of>ML / Canonie, they performed and were totally responsible for their;

} RECT.
uwn work, inspection, documentation and quality assurance; all' '

P!FING I

in accordance with their Bechtel approved QA manual. Bechtel
i MECH. l

- Construction Quality Control performed surveillance inspection
ITELDING :

NDOC- over Canonie in accordance with FIP C-210 and QCI S/C1.10. As
_j PECElYING

stated in Bechtel's construction quality control program document:-

ADM ASSTM
SF/ PSP G-6.1, the purpose of surveillance inspection is to

Mods. Teo determine if an action has been accomplished.or if documents have, ) Lab Seper. been prepared in accordance with selected requirements of the
contract documents. Surveillance inspection does not mean that

f OC'P-- all or all of any subcontractor activities are observed for the
O YES O No purpose of detc.rmining compliance. Surveillance inspection is
DATE. intended to provide a degree of added confidence that subcontractor

work meets contract document requirements.

REGIVED.

,

1 APR 131979
: SB 04859
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.

.t In the case of soil compaction performed by Bechtel, i

!

|!
Construction Quality Control was responsible for
inspections in accordance with FIP C-211 and QCI C-1.02.

! Because soil compaction is an activity where inspection
of the completed work to verify quality is ineffective,
QCI C-1.02 is designed to provide in-process monitoring,

| by surveillance to verify conformance with the documented
instructions, i.e. Project Engineering':s specifications.,

'

This type of inspection program is consistent with the
requirement in Criterion X of 10CFR50, Appendix B which

'

states in part:
i

'

! "If inspection of processed material or products
is impossible or disadvantageous, indirect control *,

,

by monitoring processing methods, equipment and,

j personnel shall ta provided." i

1

t A brief description of the work performed by Canonie and,
'

Bechtel as well as the surveillance inspection and monitoring
performed by Construction Quality Control follows:

.1) Canonie

'
1975: Canonie started fill operations south of the
Q line on 10/29/75 for the south access ramp and lay,

down area for the turbine building. Work proceeded
through 11/13/75 to elev. 616 +. Construction Quality
Control surveillance inspection was provided by FIP
C-2.10-4-53.,

' .\
'

1976:
|

Canonie started fill operations adjacent to the
.,

south access ramp 7/11/76 and proceedcd'to elev. 623 1'

Construction Quality Control surveillance inspection
was provided by FIP's C-2,10-4-58 and C-2.10-4-62.

;

;L 3711777 for the diesel generator building footings, and
1977: Canonie started fill operations at elev. 623 + on

'

completed fill to the bottom footing elev. 628 i on
7/30/77. Construction Quality Control surveillance
inspection was provided by QCI S/C 1.10-1, 2, 3, 4, 5.and 6,

. 2) Bechtel
't-

1975: Structural. backfill (Plant Area Fill) started on
10/17/75 in the area sou*.h' of and adjacent to the Q line
wall from elev. 589' to.612'. Consttuction Quality Control =
inspection was provided by FIP 2.11-1-12.

14- ,

1 :
.

I

'l
#

. SB ' 04%1
'

,

4026'73.
.
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Page 3.

'l

1976: Structural backfill started 7/9/76 for a 3 foot
] wide area adjacent to the Q line wall from elev. 606 to
: 618 + Line I through 12. Construction Quality Control
' inspection was provided by FIP C-2.11-1-19.
,

j 1977: Structural backfill began 2/15/77. The majority
of work consisted of backfill around the circulating,

'

water discharge piping, service water piping and'

electrical conduit encasement (primarily hand work with
some motorized equipment used for small sliver fills in

' D. G. area). The Bechtel work was performed in the same
time period as work performed by Canonie to bring the.

fill material to elev. 628 +.
.;1 -

.,

; Documentary evidence that the Construction Quality Control
! program for surveillance inspection over Canonie's imple-
. mentation of their QA program commitments is provided by
j the completed FIP's, IR's, NCR's, Bechtel QA audit reports
! . and Canonie inspection reports; all of which are on file at
'

the jobsite.

'

Documentary evidence that the Constrretion Quality Control
program for inspection of soil compaction performed by Bechtel
is similarly provided by the completed FIP's, IR's, DR's,

, ' NCR's and Bechtel QA audit reports; all of which are on;

file at the jobsite.

B. Since there is no variance, the question of generic application
is not relevant.,

; C. .The remedial action taken by Project Engineerira in revising
.

j the specification requirements for proctor curves, lift- *

| thickness, density: testing, etc., will be reflected in
changes to the inspection criteria contained in the QCI's., e

! ,

i D. Except for changes in the inspection criteria referenced in
the QCI's to reflect Project ' Engineering changes to the,

specifications, no other changes in the Construction Quality,

Control program are needed for corrective action.,

2. Variance 6, Items 7 and 8 I

A. There is no variance to the Bechtel QA program requirements
for construction quality control based upon the following
evidence.

1) Evaluatior.s o'f motorized compaction equipment did occuri
and are recorded in the following memoranda:

*

Buchanan to Jeffers of 9/18/73
Dragicevic to Church of 10/5/73

i

| Jeffers to Valenzano of 11/16/73 |
.

<).

y SB 04882
402673a

._ , _. .
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,

|
|

The motorized equipment described in the above correspondence
was used by both Canonie and Bechtel for compaction work.
Evaluation of hand held equipment was accomplished on initial
use based upon satisfactory compaction reports. Formal
evaluation reports were not required by specification nor
provided by Field Engineering. The documented telephone
conversation between Grote and Rixford on 9/18/74 should
also be noted as it clearly indicates that Project Engineering's
position was that equipment capacity is not important provided
the main objective of obtaining acceptable . compaction test

| results is achieved.

2) The completed Quality Control Inspection Plans and Inspection |
- Records on file at the jobsite provide documentary evidence

i

that lif t thicknesses did not exceed the 12 inch limit. No '

changes to the maximum lift thickness were made by Field !>

Engineering, and the inspection records show that the specifi-
cation requirements were met.

B. Since there is no variance, the question of generic application
is not relevant.

C. Same as for IC above.

D. Same as for ID above. If it is now believed that formal
documentation for reporting equipment evaluation is necessary.i

this requirement should be added to the Project Engineering
*

specification.

3. Variance 7. Items 4 and 5.

,

A. There is no variance to the Bechtel QA program requirements
** for construction quality control based upon the following

' evidence:-

1) Construction Quality Control through their surveillance of
U. S. Testing did in fact identify the lack of moisture
testing. As illustrated in the following listed docements,. ,

'

it is apparent that not only QC, but Construction, Project
!

.

Engineering and QA were all aware of the lack of testing:'

I+

NCR-55 of 2/4/74
'

NCR-324 of 8/6/75
NCR-421 of 5/16/76
QAR SD-40 of 7/22/77 *

Memo Newgen to Castleberry of 8/15/77
Memo Castleberry to Newgen of 9/30/77
Telecon Hook to Roa of 10/10/77
Telecon Hook to Rea of 10/13/77
NCR-1005 cf 10/26/77 -

Memo Newgen to Castleberry of 11/18/77
Memo Castleberry to Newgen of 12/15/77.t.

Memo Newgen to Richardson of 12/21/77.
'Telecon Dean /Osborn to Roa of 4/7/78 $8 Chggggg,

402673-
.. - - . . , _ . - - . ..
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S
j 2) Following the issuance of QAR SD-40, U. S. Testing did
i perform moisture tests in the borrow area and they

d maintained an informal moisture log for this activity
y starting 8/1/77.
fi

j A review of this log by CPCO - QA in January 1978 revealed
-| some inconsistency in reporting dates and moisture contents.
; As a result, Bechtel QC added a formal review of the U. S.

,

j Testing Log to the current inspection plan QCI C-1.02 on '

2/13/78 - and this log is now being retained in the QC vault.t

.i
1

| B. Same as 1B.

C. No remedial acticn is needed. *

.) D. No corrective action is needed.
- !

; . ) 4. Variance 8 Item l'

) A. There is no known variance (Geo-Tech has not completed their4

i investigation) to the Bechtel QA program requirements for
construction quality control based upon the following evidence:

1) Geo-Tech has not prepared their report as of this writing,
j but from what we have been told it is their belief that,

| testing frequency and material classification (matching
i laboratory comparison samples with field samples) were

performed incorrectly.

; 2) U. S. Testing Procedure
.

>

j U. S. Testing soils technicians selected the lab standard
.g (Proctor curve) used for comparison with the in-place soil=

material at the time of in-place density testing. They
accomplished this by visual comparison of the in-place,

samples to jarred laboratory samples brought to the field.;

An approximation of the active jarred samples to select
j from ranged from 10 to 25.at any given time. These samples

. included cohesive and non-cohesive material. The laboratory
samples representing soils that were encountered frequently

.i remained in this active collection. When a jar sample was
1 no longer being used, it would be placed in the inactive

'

collection retained at:the laboratory. Material such asa

]' that represented.by.BMP 278 was encountered frequently, and
that is the reason it remained active for such an extended,

* ' period. The values for BMP 278 were periodically checked with
infermation from either a one point sample or complete proctors.

1.
Documentation of these checks was not required by specification
and was not maintained.

1
1

.
,

~

x, SB 04884,.

40 %"73
1
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.

I When an in-place soils sample could not be readily
classified through visual comparison, the U. S.
Testing technician would bring the soils sample to,j the test laboratory and perform a one point proctor ,

:) ro assist in the selection. If classification could !j' still not be made, a complete proctor was prepared, and
j the sample was added to the laboratory's active proctor

-j collection.
I

j 3) Construction Quality Control

j The Construction Quality Control Engineer assigned'to
| monitor Bechtel soil compaction also monitored the U.
'

S. Testing technician *s visual comparison of laboratory -

. samples with in-place density test samples. If the fillj being tested was placed by Canonie, this visual comparison
t i- was also observed by the responsible Canonie Inspector.

,d Construction Quality Control also monitored the U. S.
j Testing technician's technique in performing in-place

density tests.
'

Construction Quality Control, in their role of providing
technical directio2 and surveillance of the laboratory,
monitored the procedures used for making Proctor curves

i and one point pro': tors when visual classification could
j not be accomplisted in the field.

None of the specified testing methods (ASTM D1556,1557,
2049, etc.) identify comparison of field, moisture and_ ,

i density test results with saturation conditions (zero
1 air voids) as a method of checking the validity of test
f results.,

..

I

To establish whether or not a particular group of field
tests are in error, it will be necessary to incorporate

'

inherent errors in testing methods (sand cone and nuclear
methods). The specified test methods '(and geotechnical
literature) indicate a standard deviation on density
measurement of 3 to 5 lbs./cu.f t., and a standard devi-

) ation on moisture content on the order of one half to one
{ percent moisture.

* Incorrect calculation of relative density test results was
y identified in 1975 and the correct method df calculation
a has been employed ever since.

Material grad'ation specified in specification C-211 was-
not. intended to match that specified as Zone 3 material'
' n C-210._However, Zone 3 material did meet the gradationi

'

requirements of C-211 and was used as structural backfill
.; (cohensionless, free-draining material).

.

'

SB 04885

402673
. - _ ._
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.

Using different laboratory curves to clear failing tests
<! was recognition that the material had been incorrectly

I identified initially.
Y -,

! In summary, the methods employed at the time were believed
l to be correct methods. In particular, careful evaluation

'

! of the soil encountered in the field when determining the
"]. proper curve or laboratory maximum density to use is believed

to be consistent with the specification and superior to using?
*

! one laboratory m imum density test for every 20 field tests'

[ without considera:: ion of soil type.
4

-1
.4 B. Since, at this point in' time, no variance has been identified,'

j the question of generic application is not relevant.
,

'

q C. No remedial action required.
.:
1 D. No corrective action necessary.

:

5. Variance 8, Items 2, 3 and 4

'

A
B

Refer to 4A, B, C and D above
; C

D
.:

6. Variance 8, Item 4, 5 and 6

#

A. There is no variance to the Bechtel'QA program requirements
for construction quality control based upon the following,

evidence:
t

| 1) The jchsite records indicate that the minimum testing
| frequency requirements we're exceeded. These records
! show that one test was perfomed for approximately every

~{ 300-cu. yds, of fill under the diesel generacor building
*

.rather than the required one test per 300 cu. yds.
.

.

] 2) There was no QA program nor QC program requirement to *

f| generate a supplementary record listing actual test-
frequencies. .By. program, the Quality Control Engineer?j

.

'

J:
was instructed to monitor field in-place density testing
by surveillance as defined in PSP G-6.1 and verify that

7 he did so by initialing and dating tha IR. The Construction' Quality Control Engineer did this. The approved program
'f was implemented.

:,- -

.B. Since there is no variance, the questions of generic application
'

; is not relevant..
3

] .'C. No remedial action required.
.

;

.i D. No corrective action necessary.
^

SB 04886.
g

~402679-
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f 7. Variance 8, Item 4

1

A. QCI C-1.02, Rev. 2 dated 8/77 and Rev. 3, dated 2/78 do not '

reference the test frequency requirement found in paragraph
5.6 of specification 7220-C-211 as the appropriate inspection
criteria. However, under activity number 3-:.b of QCI C-1.02,

. ]j
Rev. 2 and 3, a review of the testing frequency was and is
required. Paragraphs 5.1 and 5.5 of specification C-211 are

'
, referenced as the inspection criteria for proper test mechod

- i and technical adequacy. Thus, Rev. 2 and 3 of QCI C-1.02

{ vas written and approved for use with the additional requirements
of paragraph 5.6.3 being omitted.

.!~;!
'

I It should be noted that for the time period during fill placementj up to the footing level for the diesel generator buildings Rev. 1
:t of QCI C-1.02 was in effect which called out the proper specifi-
;j- cation paragraph reference for testing frequency.

,j -

a B. No, this variance is not of a generic nature for the frequency
! l paragraph reference omission was due to a format revision of

! C-1.02 from Rev. I to Rev. 2. A review of C-1.20 Rev. 2 and 3
.{ indicates that all other references were carried through.

: C. QCI C-1.02 will be revised to include paragraph 5.6 of specifi-
| cation 7220-C-211 Rev. 5 as the appropriate inspection criteria

for testing frequency.,

; D. No corrective action is required to preclude repetition.
}
t

_'a 8. Variance 12, Items 1 and 2 -

A. There is no variance to the Bechtel OA program requirements for
- construction quality control based tpon the following evidence: *

-

'

|

Bechtel Quality Control did haplement the information feedback 1

; and corrective action requirements addsessed in SF/ PSP G-3.2.

1) The following listing represents particular actions taken !
.

within QC to correct and improve the Quality Control soils ),

j~ program operations:

QC Corrective Actier Report Based On

QC-19 - 9/14/76 NCR-510
QC-36 - 2/16/77 CPCO QF-142

4

QC-37 - 2/24/77 CPCO QF-150 .;
QC-63 - 11/1/77 NCR-1006 I

, ,

QC-64 - 11/21/77 CPCO QF-199

1 :

;

f

4

.'k'.

L SB 04887w

402679.
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;
.

,
,

2) Quality Control also routes copies of NCRs to the
group responsible for the control of the activity
apparently caused the nonconformance. This was
accomplished for the following identified NCRs.

Opened Closed Sent To On

NCR-421 5/5/76 6/23/76 Proj . Super. 6/23/76
NCR-686 2/11/77 3/7/77 Proj. Super. 3/7/77

j NCR-698 2/9/77 3/7/77 Proj. Super. 3/7/77'

NCR-1005 10/26/77 3/24/78 Proj. Super. 3/24/78
*

B. Since there is no variance, the question of generi: application'
is not relevant.

; C. No recedial. action required.

D. No corrective action necessary.

In summary, except for Item 7 above, none of the evidence presented to
date is indicative of a variance from the established QA program
requirements by Construction Quality Control.

,
' ||i

d A .}, ,.&.

D. R.7 Johnson
o

'
.

' '

.

i

i
l

i

t

i

DRJ/ada

'

,

a
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Bechtel Associates ProfessionalCorporation
.

Inter-office Memorandum
DEBC-2549

~

To J. F. Newgen' care ' Movember 20, 1978
'

Midland Plant Units 1 & 2 R. L. Castleberry'

subject From
Job 7220

' Diesel Generator Building or Engineering
, File: 0274, C-2674, 0670.2

Ann ArborCopies to At- -

B. Dhar
p C ." C_ N. Swanberg
t . L : <; i e ; r-) ,

-

/ i,' .!,K. Weidner
,~

P. Martinez
i U. Barclay / NOV 2 , 9 g .

-

; Com Log
? i C60AL;;y , c, , . t r. o g

N Reference: NCR 1482
,

i
UN'' W'

4 ;

,' . _ ; troy tu
. .c y

'
- - It will be required to eliminate the void under the Diesel.

i .' Generator Building footings. ' 'Ihe intent is' to irrprove the-- - '

' i' .
~

uniformity of bearinE and to maximize the arount of bearing-

, .
~P surface between the footing cnd foundation soil.

... . .....
' '

It is envisioned that this would be a grouting operation and... - ,-

e,-M-| vould be needed only between the mud mat and the footing. Thise

n -7{y operation would occur before, and after the surcharge operationn
- - '' t but after the structure has been released from.the settlement; . ,.

" 7[ be filled with lean concrete but provisions must be made to
restraints. The existing excavations around the ducts would'. .t 4.

.

' i :gcr I allow the vertical movement between duct and footings.
n Z :.o
~ . . . . It is requestef that a procedure be developed to meet the .

intent of the above. The procedure should contain the material
" -

- -

to be used to fill the voids and it's anticipated compressive |

strength. The anticipated performance of the m~ethod should ,'
: also be defined, ie: h'ow small or thin of a void can be filled.

Also, the method to be used to provide settlement voids around
-- the electrical ducts and eliminate contact between duct and

footing during settlement.

It is presently unclear' if this will be considered and extension
of the footing or of the riud mat, but for planning purposes
the procedure should be written as if. there was to be a quality
related~ operation.

*

Since this operation should proceed as soon after release of-

settlement restraints as possicle, it is requested that the
proposed procedure be submit::ed for project. approval by Eovember
22, 1978.

R.W.6 O
'

-
. .

4 ,e
'

t#' R. L. Castleberry

58 04.tm. . . .
.
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I-3 & 4 Inconsistency of Information within the FSAR Relating to DG Buildina Fill

Faterial and Settlement. Inconsistency between Basis for Settlement-

Calculations for DG Buildina and Design Basis.

i
, ..

| A. * Split responsibility for preparation.

Saall amount of review exposure because of inactivity in thess sections.

! Some minor specification changes made without review for compatibility
with FSAR.4 *

'

Multipla display of tech =4-=t_ information to FSAR... .
,

,

3 See as A above
.

.

. C * Corrected inconsistancias.
f

: *Inviewed soil sections of TSAR.
f

* Established, single point responsibility within disciplines.

#D * Generically applicable to FSAR
s

'Ea-review

*All specification changes will be subject to review for compatability
with FSAR.

.

R ' Procedure governing review of changes for compatability with SAR

' Audit of compliance with procedura for change control.

' Audit re-review.
:
,

-

,

4

1

.

.
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,
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I-5 Inadeau te Desien Coordination in the Desirn of the Duce Bank.;

IM
.i s .

; A Complete cl~estance tequirements not reflected on the civil drawing,,used to

v} construct the duct bank.t
,

,

,

-].q
j B Udique circumstanca for the particular construction aspect which was not
; adequately addressed in the design process.,

.

I
f

C Reviewed all similiar design configurations and found no additional problees.q
.

~!
. t '

|
' D 'Generwally applicable to duct bank interfacas.

f 'Rasolved per C above.
!,

4

I O

Ej ' Design interface coordination procedure.

' Audit for compliance to procedure.,

' Inspection and over inspection programs. *

#
,

.

V

i

i

I

! *
.

:

!
'

:

i
'i

}

,

i

.
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|, II-1 Insufficient Connective Effort used in Backfill Coeration
p-

i
A Did not adequately qualify equipment for allowable lif t thickness.j s,

i j
v

,

.

; B Lack cf specificity in specification for this parameter.'

Test data misleading (results and methods).+

i
,

t
4 C .Raqualifying equipment
:
; Ravised specification

. Revised QCI
'

.

*1
,

.

D Potential generic applicability
.

.All procedures r viewed-No other equipment identified which are not:

already properly qualified.

I Inspection and test. i
.

$

4-

*
.

t

.

I

;

!
'

!
|

1| '. N1
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1
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1

'
. .

I-

~

II-2 Insufficiett Technical Direction in the Field
?

!.,

| N A Soils Engineers not properly deployed.
'

| |.

, v

i B No early indicators of quality problem (cest results misleading)
ei

.i .

a .:!
' C Specification revised to require that soil engineer be stationed at the

.! site. Duties more explicitly defined.
4

*

i
. ,

1

'i D . Potential 3eneric applicability.

.All other procedures (areas) reviewed-No other areas identified for which
*

, technical direction was judged inadequate.
; i

i 1
: .

.
.i

E, 5pecification/ Procedural requirements for engineering coverage in field.
4

. Supervisor control

* Increased QA/QC awareness of the requirements for technical coverage.,

: 6 ,

! j . Inspection, tese, trending. act.
! .

.o,

i

*
.

, ..

| I
i

'

1
,

.

.

.

2 -
| .

! !

''

ss yos gy7
. .

; - - - . ... . . ., . .

: i,

i

:
! i

!

| 1

| .;
.

e

!._._..__....._,,,,_.,,..,,_..._.. . . . - . .. ... _ .
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\ nadequate QC Inspection of Placement-i UI-1 I

. j ps.
, s. .

i - .
.

A Inadequata inspection callouts (extent and doctamentation).
.q.)

'

;-

--

,

B . Misleading test results. .

,

{ * Program allowed surveillance inspection methods: i
,

j<

| * characteristics'
,

|>

* accountability

4

i.
' sampling

i
i

'

; x14=4nated surveillanca ande for final acceptance of characteristics.C*

!,
.

1'

j D 'Through 1977-Surve111ance used for final acceptance extensively only
in the soils area. Therefore, no generic implication.

'Thereaf ter-Eliminated suzve111ance per C above. .

;

'I )
/ E ' Borings test and repair program.

'

,

* Revised inspection, test, over-inspection, audit, trend, ecc.-
,

i .

!
.

.

)

i !

.
y

. <
' ,

i
-

1,

:
-

' '
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1

.
.,.

,

III-2 Inadequate Soil Moisture Tests ( Timinz )-

,

t f-
,

A . Lacked specification clarity to cause test' to be run at required eine.*

.Did not evaluate the effect of the various interpretations applied. {
1

!

; .Did not accomplish formal specification changes.,

. .

.

3 Reliance on misleading compaction test results for final acceptance.
.

A

t

,1n

C Specification and QCI changes. !
J

-

; D .Fotential generic applicability
I .Baviewed specifications in all discipline. for specificity.

0

5 io

E Any inquirias or requests for interpretation necessitate review of specification i,,,

for specificity. Resulting clarifications are made by SCf's.
!

;.
.

, t i
J

{
\

,
.

i
.

. .

!

: .
.

.

1

-
,

*
!

.

'

.

> <
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III-3 & 4 Incorrect Soil Test Results ad Inadeausta Test Procedures.

I

j A *Did not utilise a systematic approach to detect erroneous results.,_Ti
' ,/ * Lacked adequate procedures.
!

. ' Misused / overused certain laboratory standards. (Investigation' 1of testing ad test results in progress)
{

.
,

,

I *Need for procedures to administratively control testing not
recognized.

; 'No industry standards for administratively controlling testing.
t

I
;

-

j C *A laboratory standard is being required for every field, cast.

' Tests are being plotted against zero air void curves.'

1
.

' Soil and QC Insineers are reviewing test data. *

D *Potentially Generic to UST testing activities.
'' '

'A technical audit has been conducted which included the review bf'

procedural coverage for all other UST testing activities. (15-2-7),,

i

E 'QC and QA Inspection and overinspection.

! ' Test program
I *

*Preoperational
.

.

;
4

.

4

""'

03z,yo
* *

*

*.**..**990 . e

! l'

/
; .

1
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! IV-1 Inadeouste Corrective Action for Repetitive Conditions
t

A *TEDTD program did not causa recognition of need for process correction
, ,

, action.
I

,

'The process corrective action required by CPCo, NCR199, was not
accomplished in a timely manner.

,

h

3 ' Program allowed date to be diluted by spreading nonconformances over.

; many categorias without combining them generically.
l * Lack of universal understanding as to who had the responsibility

for the schedule aspects of process corrective action.
,

i
I !

i

.

* C ' M ND program revised *

;,

i * Emphasized QA responsibility for schedule control of process corrective
i actiqn. (Procedural change in progress)

.

D ' Generically apolicabla and resolved per C above.
.

.

i
o .

E ' Application of revised trend program
,

*Stop work authority.

t.

*
i

- .h

:

I

: .
'

i

SB 03831
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IV-2. The Bechtel Audit and Monitor Fronras did not identify th, problems relating
4

i to the settlement.'

/* |

.

s % A ' Lacked sufficient technical auditing in the program.
)~

1 i
'

|
'

s

E * Technical aspects not emphasized in. the audit process. 1,

i ;
o :

i ,

'

; C * Audit and overinspection include the check of quanitative parameters
acd tech 4-=1 elements.

i

D ' Generically applicable - resolved per C above.
'

-
t,

.

,

. .

'
E Macasement and CPCo review for adherence to audit schedule.

4

.

!
-

, ,

,

'ee.

e

I

,

I E

I

l

!
*

|.

| 5
4

4
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Bechtel Associates Profe'ssional Corporation
.

,

-.
,

'

m Consumers Power Company ,.- . .

3 ( 'L'
,

'

BLC-2054 - 1
*

: Page 2 |
, |
t
.

.

:
1

The PSAR givee explicie criteria on how the plant fill vill be designed -
'

and placed, both in the text and subsequent anesters to DRL questions.
Specifiestien C-211 Rev. 1 was developed in accordance with the require-

I
- sents of the PSAR and the structural back. fill 1:: being installed in

accordance with this specification. Based on the foregoing, we hold that j
the PSAR and Specification C-211 Rev. 2, properly state Project license

, '

commitnants; henca no revision of either document is appropriate, nor ia- ;
'any work, stoppage necessary ,.

.
. .

.
.

. ; . .- ..;.
.

'. .
Very truly yours,-

'
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,| 5 1.11 State whether the upper natural undisturbed sanda are to be used for. . '
! S support of any Class 1 components or critical appurtenances such as

s Class 1 piping.i'%d!
i

t Answer:
i i .

.

I .! The locations of the major structures were specificany selected so
! ,

,.J that these would be founded on the stiff-to-hard cohesive soils which underlie

ii the site and not on the upper sands. However, certain Class 1 components and

,; piping win be founded on the upper natural undisturbed sands or on controHed

!I compacted fin on these upper natural undisturbed sands. These Class 1 com-

i <! ponents . win include the emergency diesel generators, condensate and borstedi .

; . |
.

,I water storage tanks and associated piping, the service water piping and
11

4 i electrical conduit and portions of the station fire protection system. .
,,

.
The potential for liquefaction of the natural undisturbed sands at

,

j.i the site has been examined based on standard gene'.rsItton test' data 1s'sumingY ' " ' '~

- t ,s;.' . s
j. I post-construction conditions., The final ground sur'fa'ce vii.L'be a1 Elevation. * ' , ,

,

.

,

) 634 with the marhm groundvater at Elevation 6E7 Soils above Elevation 607, ' ,''

..

win be cohesive soils in an engineered backfill. Some natural sandy soils-

| v'.n re=ain in place in varying thicknesses over the site between nevatden .

'

]( 607 and Elevation 575 Standardpenetrationtestsand/orin-placedensitytests
ii win be perfo.ned to determine what sand ,should be reursved in the field. Sanda '.

~
''

1 , ,

vith a relative density of 50 percent or le.ss win be removed., *
! - .

,.,

i, q Standard penetration data were obtaiced from reversi test borings
- - -

. . ;
; .l drined at the site in 1969 These data have been converted to relative

~

* * *.
.

. .
-

.
~

. . -.
. .

' ! density (dr) using a relationship' developed by A.R.S.S. Bazarea .in a disserta- *

_c
. .f .. .

,

IA tion presented to the graduate college of the University of Illinois, Urbana, -

1 '

i niino!.s . This dissertati.o.n entit1Ind "Use of Standard Penet. ration Test for
..

.

-

.
, .

,

Estimating Settlements of Shallow Foundations in Sand" presents the most thor- -
4 .,

j oughstudyexistingontherelationshipbetweenstandardpenetration(n) values C
'

: and relative density. The values of relative density for cu-site soils obtained -

1

in this r.anner are shown plotted against elevation on Figure 51.u-l. Bazaraa's'

)l method of evaluating the relativa density of sands from standard penetration
'

a n ...

i test data is an extension of Gibbs and Rolts's method. A comparison of the two,

I methodsispresentedonF}gure5111-2. As shown on the figure, assaraa's
j method is acre conservative than the Gibbs and Holtz method.>

'

%$$ny
' '

~. .

,

, . .. .

.

1
5 1.11-1 Amandant !!c. 6 .

12 /20/ @
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interoffice Memorandumi

D.L. Jo son B.T. Stojkov
t. 3 D.B. Hardie T.Y. Mullen .

,.j (all w/a)
'

.t sa Midland Diesel Generator Da*
Building Settlement - September 13, 1979'

PIL File #111 ' * " ' F. Plutchak
FP-79-72

* SFPD-Quality Assurance
C** * S.I. Heisler - w/o att. '' !^ 4 "

g. Milandin - w/o att.
'

,

. -

Since issuance of the CAB meeting agenda for 9/18/79,
.

I received a report that gives further information on the
matter. Attaened are Sections 7 & 8 of this report whichi

was a presentation made to the NRC by the Midland project-

regarding the Diesel Generator Building settlement problem .

at Midland (PIL 6111). |

These sections list the most
probable causes of the problem and the actions taken bythe project.

Please review and be prepared to determine in uur Tuesday,i September 18, 1979 meeting what corrective actions are
necessary on a division-wide basis to preclude repetitionon other projects. Hopefully, some corrective actions
have already been taken that are not visible to me.

!

J Ifthis is the case, please bring to the meeting documentation
-

of what has been done.,

l

The rest of the report is available in my office along with! previous interim reports.
file because of the bulk and because you have receivedI did not reproduce the complete

,

i
,1 reports previously.
j information. Please advise if you require additional

1-|
t

T. SBC03616>
*

l / v4

} F.Plutcha( Q-

r,,fe q

e pq yyAttachments
gt ji gp
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-
!.,

TCCocke/RMW Yre o.,

August 3, 1979 ggfone,

,

g g,, MIDIAND PROJECT GWO 7020 - MEETING TO DISCUSS
i

CONSULTANTS' REVISED PROPOSAL - CHANCE TO
PERNANENT DEWATERING - JUNE 22, 1979 ' * ' 8 a"4, ,

; File 33.0.3 UFIf-00234 Serial: CSC-4297 * * * * " " " * " "

cc Attendees
KCBrooks (2)

'

4

Attendees,

f

Consumers Power Comoany Bechtel Power Corporation

T. C. Cooke s. Afifii G. :6. L.eley R. L. Rixford
D. B. Miller G. L. Richardson /O * b *3 iW. R. Bird L. A. DreisbachB. W. Marguglio J. Milandin
D. 1. Horn G. Tuvoson
T. R. Thiruvengadar. A. J. Roos
D. E. Sibbald D. JinnettK. R. Kline R. siaanek

,

P. A. Martines
,

W. Jones
*

J. Wansack*

3. Blue
T. Johnson

'

After lunch at a meeting in Ann Arbor on June 19, 1979, the consultants got!

together and decided th:.t there may be some advantages to the Project in'

installing a permanent dewritering system as an alternative to some of the
fixes transmitted to the NT.C in conjunction with the 50.54f. questions. In
the opinion of the consultants, this revised scheme would resolve all questions; for potential liquefaction; and, therefore, eliminate the problems associated

f' with the chemical grout. The consultarits had noted that the cheatcal grout in
'

the area of the Diesel Generator Building would act be completed until June or
July 1980 at the earlie*t. They also dis-u4 sed the problems with the grout
penetrating building cracks, utilities, etc. The railroad bay grouting is not

{ required and no longer needs to be considered. The consultants also requested
that the need for complete miains below the Auniliary Building wings be re-,

evaluated if liquefaction problems are eliminated.

They stated there is a possibility the remaining work would include ahear velocity
testing underneath the Auniliary Building electfical penetrative areas to estimate ,

'

contact stresses with possible grouting of local void areas. Profiling of pipes
before and af ter dewetering and duct bank checks and verificaticn would also have

-

to be made. The piling solution fo'r the service water structures vill remain
|

Y 0 0 Q |.|\
i-

.

_ . _ . _ . _ _ - _
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'

Pag 3 2
.

!
. .

! Fila '
*

l' Nidland Froject GWO 7020 - Heeting to Discuss Consultants' Revised Proposal (; Change to Foranaent Dewatering - June 22, 1979*

'
'

File: 33.0.3 UF!f-00234 Serial: CSC-4297
August 8, 1979

*

!

unaffected. Resolution of whether or not permanent dewatering system would ;
t

have to be a safety system and structure, the possibility of combining the.

permanent system with the temporary system, installation of Q-list moottoring
-

wells, and a system to monitor the ef fluent for fines would be required. At,

the meeting on June 22, 1979, Mr. Tuveson also noted that he would have to
recheck his design calculations on the buildings to see whether or not the :

removal of the buoyant forces would have any effect on the 40-year life of the !

structures. f'

'

The consultants apparently believe that the dowaterias system would be easier
.

i

!I to defend to the NRC and that it is a less complicated fin for liquefaction. {
~

t

it was noted on June 22. 1979 that the consultants possibly did set consider |! the structural recheck required without the buoyant support er the FgAR revisions,
ji which were primarily administrative la nature. W. Jones noted that the seat of -

: total dowatering would be la the . neighborhood of $10 to $15 Millies with required |redundancies. This was for a sased well with permanent submersible pumps coe- fsidered. Dewaterlag for the Diesel Generater only would aest appromiastely !
'

$2 Million. This would be balanced by a savings of $2 Million for grouting, ($2.2 Million for underpiantag, $750,000 for dewetering, with nothing allowed for
telimination of tie-up of the Diesel Generator area or sintas ebetruations. f

f

As a sidelight,16E Report 79-10 disewsing Air Subbles la the Task Farm, was aise Isuggested as a topic for the July 10 meettag with the Ng4 la Washington. prior to- !

the Thursday meeting with the consultants in Denver (June 28), a matria should be
drawn to show the advantages and disadvantages of various methode propeeed to date.
This would include not caly our reopesses to the 50.54f. Atees and the senaultants'5 latest proposal, but alae some of the earlier siternates used which were previously

'j iiscarded for ese reason er amether, staea een41tiens have ehesesd. These items
will be dieeussed prior to the Thursday meeties with the eeneuttants in Denver and.

' at a asettag la Aan Arbor at 8:00 AM en June 27. It wee aloe doeided to seed the -

NCAR 6 !ateria Report with a copy letter noting that there are other evaluatione
beleg ande at this time and aesttentas the deweterias option. .

i
e

>

1

I i

i

+

|

}

| i

!

| $$n3625 ;,
,,

-

'
i

! t

'
3
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/ t.V.4306.1tMa PUWtit LUMPAl4Y

Y*M h Y, I N k
Ed 00TO 41974 __) , Bechtel PowerCorporation-

'

Fl!LD QUALIT( ASSURANCE ;",, Interoffice Memorandum,

Ml0 LAND, MICHIGAN

I' J. P. Connolly October 1, 1974**

- s** Job 7220 Midland Project * T. C. Valensano
Geoteche Responsibility on ;

.

Earthwork Subcontract os Construction.

0-317

u Midland, Michiganw.
-

.

This is in respease to your request for clarification of Geotech's*;

responsibilities during summer 1973: Geotech's responsibilities'

were that of providing design assistance to project engineering
and assistance to field engineering and QC. Furthermore, Geotech,

has the reopensibility for being cognisant of all phases of the
soils work in both engineering and construction. It is their

.

responsibility to be assured that the design is properly
-

!

interpreted, construction properly performed, and the specified'

testing requirements properly laplemented, and if they are not
satisfied, to advise appropriate management personnel. It was
within this context that Geotech was allowed to perform acceptance

<

,

validation for both field engineerlag and quality control.
-

This was done because sufficient numbers of esperienced Rechtel
field enAineering and quality control personnel were not available
on the site. Geetach's assistance was requested for this reason.

Sufficient numbers were later made ave 11able and Geotecha services
.

'

as sa acceptance authority was delegated to QC and field engineers i

for q and non-Q work roepeatively.
.

|- af.
'

T. C. Valo b e. *

4

TCV/sw

,
,

i,

5

h

8

.
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March 15, 1969

Bechtel Corporation
'

P.O. Box 3965,

San Francisco, California 94119
g

.

> i-
F Attention: Mr. J. H. Blasingame,

Project Engineer;

,

Gentlemen:
~ This letter transmits fif teen copies of our " Supplement to Repr.-

Foundation Investigation and Preliminary Explorations for Borrow Mater;ai;
Proposed Nuclear Power Plant, Midland, Michigan for Consumers Power Compai.y,"

tdated March 15, 1969.

- The scope of this investigation was planned in collaboration with
Messrs. Flach, Martinez, Kulesza and Cherrington of Bechtel Corporation.

=

The data and recommendations presented in this report tre intended:
i to supplement those presented in our " Report of Foundation Investigation,
j. and Preliminary Explorations for Borrow Materials," dated June 28, 1968, and

{
are considered appropriate for final plant design.

6 it has been a pleasure to be of service to Consumers Power Company
and Bechtel Corpcration on this project, and we trust that you will contact:

us if you should have any questions or comments.<

I. Yours very truly,
;

b DAMES & M00RE

&<ff
George D. Leal

GDL:W M:mf

,

t

!
-

;C ss o33,
1

%



*

\

Bechtel Associates ProfessionalCorp' oration )'
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I
: Inter-office Memorandum
i

Te T.E. Johnsen Date Dece=ber 27, 19791,

j Su'ie:. Preble: Alert From E. Ru=baugh:

! 1.arge Settle =ents Due to
.f Incorrectly Placed Backfill Of Engineering

.i

Ann Arborl Copies to K. Wiedner At

.[ J. Milandin

i
i
.

4

i
L
.

It appears that K. Bucher 's TPO Problem Alert will delete a lot of

the substance frem your draft and =ay not fully cover us in futurer

backfill operations.
f
=

.

I suggest that we do the following:

t
1. Try to get the TPO Standard Specs. revised

to cover future work similar to your draft
problem alert and appropriate new TPO Specs.
issued (See Section V of your draft).

2. Use the TP0 Problem Alert and your draf
problem alert as co:n:ientary with the TPO Standard

. Spec. so anyone in this office will have benefit

f when using the TPO Specs. in the future.

t
r
i.

SD 03bO1i
r
.

/
.t &* %

{ Rumoaug.n ,,r. ,.

;
,
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Bechtel Power Corporation !

.

'

-

m,.....
Inter-office Memorandum " +r

| CTil . . lg-- . - , 7

28,1979k.",,. " ;- JNovemberTo E. A. Rumbaugh o,1,
# 82j

J. Milandin ,;.g. /gsubje:. Problem Alert - Large Settlements p,,, _

i Due to Incorrectly Placed Backfill mI---- -

of Quality Assurancem : '' f[
i s-< .m . .{ Ann Arbore,r

, ,

I Copies to At o. . -

i T. E. Johnson W. T. Kellermann / asr | .

'

|i G. A. Tuveson S. L. Blue a L_ _

,

S. I. Heisler __ , ,
.

[hAJAf. n th-? - ur

I llat - 5o 2. ""U
| The subject Problem Alert was originated by Ted Johnson as a resun of
j a meeting which we held on June 13, 1979. Tne Problem Alert was, in
i effect, issued to take advantage of the Midland problem by providing
i for certain revisions in our specifications and controls to prqclude
4 such a situation from recurring on another project. As you recall, I

suggested the Problem Alert. Ted Johnson has been working very closely1

with me to insure that QA concerns were included. Ted issued the report
to Ken Buchert on October 19 and received a reply, attached, from Ken

'

Buchert, apparently incorrectly dated, on August 27, 1979.

Buchert's reply, in effect, deleted all the recomended corrective ' actions-

by the Ann Arbor Office and effectively stated corrective actions which
are essentially the same as the present program. Without the AA0
recomendations, the Problem Alert is truly incomplete. It will not

-} prevent the problem from occurring again once this Problem Alert has been
filed . Tne idea behind the recomended action of the Ann Arbor Office was'

j to perserve these experiences by revising generic specifications and
!. control procedures which govern the placement of backfiil.
:

| It is requested that you 1cok into this matter to detemine why the
i San Francisco Power Division Civil Structural Chief rejected the corrective
i actions proposed by the Ann Arbor Office. Each of those actions, which were
I proposed, were tied back to problems which were identified during the course

of the investigation and were carefully developed to preclude the recurrence
j of such a situation in the future. Tnerefore, as the situation now stands,

if.the office follows through on the Buchert August 27 letter, new projects
t

i may fall into the same situation as Midland did when memories . dim.

Please respond by 12/12/79. - Please advise whether you consider this a
matter to be handled by an MCAR. ,,

. 0 ,. k
.

. Milandinq
t-

.| JM/le
JM-79-122
File: AAD-QAR-79-66 SB 03502
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Bechtel Associates Professional Corporation-

1

[ Inter-office Memorandum -

.

n -

4

l'

To J. Milandin Date Nove=ber 16, 1979

Subject Problem Alert From T. E. Johnson
large Settle = cuts Due to
Incorrectly Placed Backfill Of Civil / Structural

copies to File: 502 At Ann Arbor Office

| Attached for your information is a copy of the TPO response to

| the proposed problem alert on incorrectly placed backfill submitted
for review by my IOM dated October 19, 1979.

4

i O
f|.i

; ; ; )
) a .auu-.

f / G. Tuveson for
T. E. Johnson

TEJ/cT/wh
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| Interoffice Memorandum
'

.

1
!

3. Distribution ,. go.. 2.0, 2.2
' . . -.

sa.e Soil Fills, Bechtel o.= August 27, 1979'

Generic Position
r, a K. P. Buchert*

.

j cx SFPD - Civil / Structural
i

{ cm. i. = MET /34/B9 te 0552
.

! The following Bechtel Generic Position on soil fills has been finalized after
j coordination between Engineering and Construction.

J

5 1. See that soil report, PSAR, and specifications are in agreement on all
j proj ects. Test fills will be used on all projects.
4

i 2. Assign a Soils Field Engineer in Construction (Bechtel Construction or
on a Subcontractor's staff) to oversee fill operations. Testing will
nonna11y be done by a testing laboratory.

.

3. QC will be responsible for surveillance of the work done by the testing' laboratory. This will be done if Bechtel does the work or a subcontractor
does the work. This will be in addition to'that done in item 2.

4. Construction will prepare an inspection p1'an and it will be reviewed by
Project Engineering with consulting by the Civil Chief's staff and by

-i H&CF. Acceptance and rejection limits will be specified.i

:
i j 5. H&CF soils representative will make periodic visits to the site to make

i an overall review of entire operation to determine if performance criteria,

| are met.
| t

| Please proceed with implementation. .1

I. -

,

''j ~

j K. P. Buchert
i KPB:sih
t.,

j Distribution |,

A. J. Arnold (GPD) HiWohnsorin{AAU) W. R. Ferris (H&CF)
R. J. Kosiba (LAPD) R. A. Schnaible (H&CF)A. L Cahn s

,

J. A. Dunlap M. J. fif tchell
: H. B. Friend J. N. Mulay (M0v)
I. R. F. Gibson K. Wagstaffe (HAO)

f D. W. Halligan Civil Supvs.
1

| SD 03394
4

3
-..u. ~ ,y..

. . . . .. __ . _ _ .
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Bechtel Associates ProfessionalCorporation.

'

Inter-office Memorandum.

l.
: To K. P. Bucher cate October 19, 1979 |

1
./-s

| Subje:. Problem Alert
. From T. E. Johnson

; Large Sertle=ents Due to
.i Incorrectly Place Eackfill of Civil / Structural

4

|- Copies to File: 502 At Ann Arbor
j A. J. Arnold

'
' P. A. Beenel

i R. J. Kosiba
j J. Milandin
j K. Wagstaff

'j...
.

I - s
;

! Attached for your review is a copy of the problem alert on incorrectly
'

| placed backfill which occurred at the Midland jobsite. I strongly urge
.! .you to issue this as a TPO problem alert.
i

I A copy has been coordinated with P. 3eenel of San Francisco Legal,
and his co==ents have been incorporated in the attached draft of the

; problem alert.
.

{ | s'.j,.9J
T. E."/Johnson

'

TEJ/j s
i

1

1 Attachment
I-,

.

a

.

.
.

1

-! -
,

i,

i
'

.

O (GGOS-
.

i
'!
I

.

-
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= . . . .
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Bechtel Associates ProfessionalCorporem
; inter-of fice Memorandum'

- -
*

}t .

To K. P. * che.r Date October 19, 1979

SApet Problem Alert From T. E. Johnson '
Large Settler.cnts Due to ///.

Incorrectly Place Backfill of Civil / Structural
~ ! )

fV[2'pies to File: 502 At Ann Arbor ,. ,

. t* h
' a'*

l A. J. Arnold
. P. A. Becnel [ ,/

* ' *
*

E':'.-)([ f '/,

* ~, <*/.
,'/f a.UR. J. Kosiba j

J. Milandin- J' -

R. k'agstaff 0l #
OA T ,h 1 d*

m

,u.

5 ,,) 5/
e >

oe
Attached for your review is a copy of the proble= alert on incorrectlyc
placed backfill which occurred at the Midland jobsite. I strongly urge

_
you to issue this as a TPO problem alert. .

w

A copy has been coordinated with P. Becnel of San Francisco Legal,
~ and his comments have been incorporated in the attached draf t of the

problem alert. gyy3

{f s'4, g. 'C:'.*:1. 5:::~., : y_y n .
,

| : .. i .. 2.. . m.

- '

.
~ '

.

T. E.s Johnson . .t... .

.s i /
-

- r. -

, ,
'

TF.J/j s .. .

_t -- i i i
: ,

t :. ~ ; <

h- Copied for: W =- h .semd 27: i
'

e .
.

--

1, ._ . .. : i
!. A. J. Arnold r.
f:: K. Wagstaffe J.". - : i ; .

d2 !L R. J. Kosiba '

k P. Becnel _,. -

R. F. Gibson i ; '.
r-
i. A. L. Cahn I I I ,

!.. J. N. Mulay ! ?" " i T--'i'
=-

i n_. : -<o-m .
_,_

'; .
57EDf Sections I, II, III generally okay. Delete Sections IV, V, VI, VII.

Add my memo.
!
.

KPB'

Ed Salinas, please prepare TP0 Problem Alert.

KPB'.t
.

11/9/79-

.

03G(pg
..

.
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DISIRIEUTICS OF THIS PP.0 ELD: ALERT OUTSIDE OF EECHTEL REQUIRES KRICES
AFFROVAL FROM DIVISION ENGINEERING MANAGEMENT. INFOP.MATION yROM IT MAY ';

l 1 EE U5ED IN DEVELOPING APPROPRIATE NOTIFICATION OR T.ECO.t:ENDATIONS TO
*

.j CLIENTS, EUT PRIVILE0ED OR OTHERWISE SENSITIVE INFCP.% TION SHALL NOT EI
E7.~7 ACTED WI~HOUT AIOVE APPROVAL.].

|

' '

|s Discipline: Civil Engineering Origin: Ann Arbor
|
. n

(' i Subject: Large Settlements Due to Incorrectiv Placed Packfill
'

!

5 Discipline Proble= Alert Nu=ber:
'

i

:

i |

I. APPLICA3ILITY
! !

These conditions are applicable to all proj ects where structures.

are supported fully or partially by co:pacted backfill material.
4

; .; II. PROELD! DESCRI? TION

I,
Insufficient;Ly co=pacted plant area backfill under the diesel4

generator building was discovered because of excessive settlementi

during construction. The settle =ent monitoring program, which is
designed to detect such conditions, did alert the project to this
proble=, Turther investigation by a soils boring program has
indicated that both granular and cohesive soils were i= properly
co=pacted in other areas of plant fill as well as at the diesel
generator building. This required extensive reanalysis and/or
modifications of the diesel generator building, the service water
structure, the feedvater isolation v'alve pits, and portions of the
auxiliary building.

t
*

3ased on a thorough investigation, the most probable causes for the
resulting remedial work include the following.

!
A. All types of co=pacticn equipment used for plant area backfill

_ vere not prequalified for lif t thickness and number of passes.
This was particularly true for the s=all hand-operated equipment.
Except for the prequalified heavy earth-moving equipment used
to construe: the plant area dikes, reliance was placed on
acceptance being established by end resul: ASTM acceptance tes:s.

'

1 3. A review of test results by the geotechnical soils greup has
j shown that the testing laboratory failed to obtain meaningful,

'
; and accurate results after perforr.ing the applicable ASTM
i acceptance tests. Some exa=ples are the following.

1. More than one-half of the test results for relative'

density and percent cc paction were outside the theoretical
'

co=parison limit.

i SB a339,,
!
3
|

'
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2. Incorrect soil indentification and calculation errors ,
"

vere present., .

;

3. Clearing of failed tests was i= proper or ince:plete.
'|

III. cop 2ECTIVE ACTION TAKIN W.IF.E PROELEM OCCURRED.

+

A. The structures are being = edified to ce=pensate for the in;;

, -i situ soil conditions using the following solutions:

.i 1. Underpinning by the use of caissons or piles for pertions,

; of structures partially supported by fill.

,

j 2. Reduction of residual settle =ent by surcharge loading the
-| structure totally supported by fill

!

j ,
3. Ild * .ation of the possibility of 1 quefaction of extensive.

sand backfill areas during a seis=ic event by installingi

d 1 a per=anent devatering system; - i |
1

q 3. The earthwork specification has been revised to provide more !

I guidance to construction. The specification now requires'

co=paction methods be established which include the nu=ber of;

i passes for a given lif t thickness for all approved equip =ent.j

'

C. The quality control (QC) department has rewritten its inspection
plans. Instead of essentially providing a surveillance progra=
for the ad-*- 4 =trative aspects of the soils testing progra=,
an inprocess, in-depth inspection program has been adopted.'

This program includes the verification of equip =ent qualifications'
for the place =ent methods adopted.

,

; D. A resident geotechnical soils engineer has been assigned to4

! -i the site to oversee the backfill operation.
.I ".

.' I.- The soils testing laboratory has been made aware of all testing. .

discrepancies and has taken actions to prevent recurrence., ,
Procedures to control testing activities are now being provided.,,

F. All of the construction equipment to be used fcr ce=pacting
the various types of soils at the site has been qualified to
a maxi === lif t thichess with a specified n==ber of passes.

IV. ACTION TO IE TALIN ET EECHE PRO.7ECTS

'# ~

Each type of co=paction equipment should be qualified at the
' A.

jobsite for the respective type of soils to be ce=pacted.
1 This qualification includes lift thickness and nu=ber of
_

passes, which adds a =ethod criterion to the perfor=ance
'

criteria for acceptance. However, the final acceptance criteria

j are still to be based on testing by the appropriate ASTF.

i acceptance standard.
4 *

i

i
-t

-| N 0330g
t
;.

.j .

. . . . . . . . . _ . . . = -. - - . . .- - - - - -

-. .- . . _ _ - . - . .



.=_. . . _ _ _ - _ _ __

. . . . _ . _ _ _ _ . . _ _ _ _ _ _ . _ _ _ . _ _ _ - _ . . . _ _ _ _ _ . . . _ _ . _ . . _ _ _ _ . _ _ .

3

E. A project soil engineer and a field soil engineer should be
j assignad to each =ajor project. The project soil engineer is '-

assigned by the geotechnical services depart =ent and reports
'

-| .

to the head of the soils group in the engineering of fice. The'

field soil engineer is on the project construction staff and

ii reports directly to the construction superintendent. The
j field soil engineer vill be hired by Eechtel construction or
l retained through a subcontract with an outside organization

! specializing in soil engineering. Proj ect engineering and the
; i geotechnical services group will review the qualifications of

! the candidate for field soil engineering and monitor the
adequacy of his technical perfor=ance. The proj ect specifications! ) - .

l should clearly establish the responsibilities of the project

..
and field soil engineers. As a mini ===, the proj ect and

j field soil engineers vill have the following duties.

1. The project soil engineer's responsibilities vill include,
as a niMmm, the coordination of all project soil engineering

,j activities, the continuous review of soil-related construction

i activities, and the monitoring of the technical performance

j of the field soil engineer.

2. The field soil engineer's responsibilities vill include,
'

as a minimum, the monitoring of fill place =ent activities.

{ soil testing laboratory activities, foundation excavations

! and pile or cassion foundation installations. In addition,
! he v'11 coordinate all soil-related activities between

project engineering /geotechnical services and construction,
and forward progress reports to project engineering. -

t

3. In the event the soils and. foundation work becomes minor,
project engineering /geotechnical services may agree that
a full-time field soil engineer may not be needed. The
project soil engineer vill then assu=e the responsibilities
of the field soil engineer.

,

! l C. Quality assurance manuals and vendor procedure manuils for the
'

| ; soils laboratoty testing should be reviewed by geotech as well

i j
-

as project engineering.
[

I D. A maF ""m limit of the nu=ber .of times a proctor curve May be#

!|u
used as representative of the =aterial being placed should be

| established. The procedures =anual should be reviewed by
! [ , geotechnical services as well as quality . engineering to ensure
i ; that proper controls are outlined.

-l

i E. To mini =ize errors in testing, the soils testing laboratory
'

. should include the following practices in its testing pro- -

cedures =anual.
t

.

1

. SB 03y9s
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,

.

|' 1. Cohesive Soils - The =oisture con:ent associated with a.

'

.; given field density cannot fall curside the ero air

; voids curve for the respective specific gravity..

1.
; 2. Granular Soils - The stockpiled =aterial should be
! tested for relative density by both the ve: and dry
1 ce: hods as defined in the ASDi s:andards to ensure that>

j the max 1=u= relative de$sity attainable vill be used in
placement.

,

F. Backfill Under Structures.

1. To ensure that proper ce=paction is obtained, the frequency;

of plotting proctor curves or maxi ===/=ini=um densityi

tests should be increased.
.

;} 2. Consideration should also be given to perfor=ing static
| plate bearing tests as defined in the ASDi standards. The

,i project or field soil engineer should have the option of
_j requesting this type of test when appropriate.

.1.

| V. ACTION TO 3E TATEN 3Y THE TPO CEIEF CIVIi/STRUCTUPJLL ENGIl@<

1-
- A. TPO Speci#ications C-441 Rev 6 and C-442 Rev 0 which are the,

materials testing services specifications for both nuclear
yovefpla=hs and fossil fuel power plants are to be revised to,

'

ald ' =:e the soil laboratory testing section.

3. New TPO soil laboratory testing specifications are to be *

i issued by February 1, 1980. In addition to the information
presently in TPO Specifications C-441 and C-442, these specifi-

! cations should be expanded to include the following items:,

:. .'

1. Establish a limit on the nu=ber of times a proctor curve*-
,

'
may be used as representative of the material being
placed.

;

2. Require a check to ensure that for cohesive soils the

| moisture content associated with a given field density
does not fall outside the zero air voids curve.>

-1.
I

h 3. Require stockpiled granular soils should always be tested; j for relative density by both the vet and dry methods asi

i defined in the ASTM standards.
'
,

.
> - 4. Require procedures to control testing methods.
'

; C. Reevaluate and revise as necessary the soils sections of the
'ollowing Tp0 Specifications by February 1, 1980.

4

1

:

SB oJ. by g
,
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.

C-033 Rav 1 Site Gradingi+ .

*

C-052 Rev 0 Pressure Water Piping, Fernishing and Installing
C-053.2 Rev 1 Furnish and Installing Yard Fire Protection Systen
C-054 Rev 0 Stor= Sever, Furnishing and Installing
C056.1 Rev 1 Furnishing and Installing Culverts |

C-OSS Rev 2 Constructing a Sanitary Sewer
C-062.1 Rev 0 circulating Wa:er Pipe Installa:Lon (Steel)

,C-062.2 Rev 0 Circulating Water Pipe Installation (Concrete)
C-314 Rev 0 Circulating Water Pipe Installation (Fiberglass)
C-234 Rev 2 Structural Ercavation and Earthwork Construction

VI. FURTHER INFO??.ATION
4

j For further infor=ation contact G. Tuveson, Ann Arbor office, (313)
: 094-7727.
I

N

VII. IURTEER COORDINATION"

.

! Reevaluation and modifications of the TP') specifications should be
i coordinated with the geotechnical services depart =ent of the H&CF
'i division.
. .

.

10/17/25'

;

.
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Bechtel Associates ProfessionalCorporation 4'

, , , ,

-? Inter-office Memorandum I
i
e

To K. P. Bucher: Date October 19, 1979

Subie:: ? roble: Aler: From T. E. Jo'.a.nson
1.arge Settle =ents Due to
Incorrectly Place Backfill of Civil / Structural,

1

[ Copies to File: 502 At A=n Arbor
~

A. J. Arnold
P. A. Becnel ,

R. J. Kosiba< >

'

J. Milandin

| K. Vagstaff

-| .

. Attached for your review is a copy of the proble: alert on incorrectly
placed backfill which occurred at the Midland jobsite. I strongly urge,

'! you to issue this as a TPO problem alert.
i

A copy has been coordinated with P. Beenel of San Francisco Legal,
*

and his co=nents have been incorporated in the attached draf t of the
problem alert.

(. In ,

" J hdn

/
T. E." Johnson

TEJ/j s

Attachment;,

.! .

'L

',i

i
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.

DIS ~KIBUTION OF TE!S PROBLDi ALERT 00! SIDE OF 3ECETEL REQUIRIS WRIT EN,

I A??ROVAL FROM DIVISION ENGINEERING MA'?AGEME'C. !NFOPyaTION FROM IT PAY

.i EE USD IN DEVELO?ING APPROPRIATE NOTIFICATION OR RECC.V.ECATIONS TO>

i CLIECS , EU PRIVILEGD OR OTHERWISE SENSITIVE INFOPEATION SFALL NOT EE
( E:C?aCetu WITEQUT A30VE APPROVAL.
!

j
'

Discipline: Civil Enginee-ing Origin: Ann Arbor,

i
! Subject: Large Settlements Due to Incorrectly Placed Backfill
i

Discipline Proble= Alert Number:

.i'

!

!

i I. A??LICA3ILITY
I

i
! These conditions are applicable te all projects where structures
; are supported fully or partially by conpacted backfill material.

I

l II. PROBLDi DESCRIPTION
: .

Insufficiently compacted plant area backfill under the diesel
generator building was discovered because of excessive settlement
during construction. The settlement monitoring program, which is'

designed to detect such conditions, did alert the project to this
proble=. Further investigation by a soils boring pregram has
indicated that both granular and cohesive soils were improperly
compacted in other areas of plant fill ~as well as at the diesel
generator building. This: required extensive reanalysis and/or.
modifications of the diesel generator. building, the service water
structure, the feedvater isolation valve pits, and portions of the;

'

auxiliary building.
;

.;-
Eased on a thorough investigation, the most probable causes for the-

j resulting remedial work include the following.;

'i
j A. All types of compaction equipment used for plant area backfill

vere not prequalified for lif t thichess- and nu=ber of passes.>

This was particularly true fer, the s=all hand-operated equipment.
,

;- Except for the prequalified heavy earth-=oving equipnent used
to construct the plant area dikes, reliance was placed on
acceptance being established by end result ASTX acceptance tests.

I 3. A review of test results by the geotechnical soils group has i

shown that the testing laboratory f ailed to obtain meaningful
and accurate results after perforning the applicable ASTM,

acceptance tests. Soce eranples are the following.

'

1. More than one-half of the test results for relative
density and percent conpaction vete outside the theoretical ;;

conparison limit.- j

i
i

i

SIf n3335j
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|
'

.
*

.

; 2. Incorrect soil indentification and calculation errors
were present.

t

3. Clearing of failed tests was i= proper or inco=plete.

III. CO?lEC'"1TE ACTION TAKEN k~ DIRE PR03 LIM OCCUEFS'

f A. The structures are being modified to co=pensate for the in'

- i situ soil conditions using the following solutions:'

:

1 1
'! 1. Underp4-n4"g by the use of caissons or piles for portions

of structures partially supported by fill2

i
'

2. Reduction of residual settle =ent by surcharge loading the
structure totally supported by fill

-} 3. E14einstion of the possibility of liquefaction of extensive
sand backfill areas during a seismic event by installing

.I a per=anent devataring system
,j

1

B. The earthwork specification has been revised te provide more
'

-

guidance to construction. The specification now requires |,

co=paction merbods be established which include the nu=ber ofI'

passes for a given lif t thickness for all approved equipment.

C. The quality control (QC) department has rewritten its inspection.

plans. Instead of essentially providing a surveillance program
for the administrative aspects of the soils testing program,
an inprocess, in-depth inspection program has been adopted.

'
This program includes the verification of equipment qualifications
for the placement methods adopted.

D. A resident geotechnical soils engineer has been assigned ' to -,.

! the site to oversee the backfill operation.

1

i E. The soils testing laboratory has been made aware of all testing
' discrepancies and has taken actions to prevent recurrence.

,
Procedures to control testing activities are now being provided.

y. All of the construction equip =ent to be used for co=pacting.,

; I the various types of soils at the site has been qualified to
a =axi=um lif t thickness with a specified number of passes.

i

-

IV. ACTION TO 3E TAKIN SY 3ECEIEL PROJECTS -<

.,

l A. Each type of co=paction equip =ent should be qualified at the'

jobsite for the respective type of soils to be co=pacted.
'

This qualification includes lif t thickness and nu=ber of
,

passes, which adds a =ethod criterion to the perfer:ance
: criteria for acceptance. However, the final acceptance criteria

*) are still to be based en testing by :the appropriate ASTM

- ; . acceptance standard.
,

i

I SD n333g.
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~i B. A project soil engineer and a field soil engineer should be

j assigned to each major project. The project scil engineer is

,. j assigned by the geotechnical services departnen: and reports
'i to the head of the soils group in the engineering effice. The

! field soil engineer is on the project construction staff and

') reper:s directly to the construction superintendent. The
; field soil engineer vill be hired by Bechtel ecastruction or'

j retained through a subcontract with an outside organica:1on
i specializing in soil engineering. Project engineering and the
j geotechnicci services group vill review the qualifications of

the candidate for field soil engineering and monitor the
,

,l adequacy of his technical performance. The project specifications

1 should clearly establish the responsibilities of the project
' '

and field soil engineers. As a minimu=, the project and
field soil engineers vill have the following duties.

! 1. The project soil ensineer's responsibilities vill include,.t

_j as a -4 n4 ="m , the coordination of all project soil engineering
j activities, the centinuous review of soil-related construction

activities, and the monitoring of the technical performancey.

of.the field soil engineer.'+'

'!

2. The field soil engineer's responsibilities will include,
as a minimum, the monitoring of fill placement activities,
soil testing laboratory activities, foundation excavations
and pile or cassion foundation installations. In addition.
he vill coordinate all soil-related activities between-

'

~

project engineering /geotechnical services and construction,
and forward progress reports to project engineering.

i 3. In the event the soils and foundation work becones minor,

.| project engineering /geotechnical services may agree that,

a full-time field soil engineer may not be needed. The
project soil engineer vill then assu=e the responsibilities
of the field soil engineer.

,
,

! C. Quality assurance manuals and vendor procedure manuals for the '

soils laboratory testing should be reviewed by geotech as well
~

as project engineering.
t

- D. A =axirr.:m l' dt of the nu=ber of ti=es a proctor curve may be
used as representative of the material being placed should be,

established. The procedures manual should be reviewed by
geotechnical services as well as quality engineering.to ensure-

that proper controls are outlined.

E. To =ini=1ce errors in testing, the soils testing laboratoryi

l should include the following practices in -its testing pro-
,

'

| cedures =anual.

,

t
l SB 0333y
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,I

[: ,'
| ! 1. Cohesive Soils - The noisture centent associated with a
{ i given field density cannot fall outside the zero air
; i voids curve' for the respective specific gravity.
l

'
1 2. Granular Soils - The stockpiled =aterial should be
, ;i tested for relative density by both the vet and dry

methods as defined. in the ASIM standards to ensure that
'

the naximum relative density attainable vill be used in

; placement.

F. Backfill Under Structures
,

; 1. To ensure that proper conpaction is obtained, the frequency
i : of plotting proctor curves or maximum / minimum density

| tests should be increased.
!
j 2. Consideration should also be given to perfor=ing static'

1 plate bearing tests as defined in the ASTM standards. The
'

project or field soil engineer should have the option of,

requesting this type of test when appropriate.
e

.' V. ACTION TO BE TAKEN BY THE TPO CEIEF CIVIL / STRUCTURAL ENGINEER
i

i

i A. TPO Specifications C-441 Rev 6 and C-442 Rev G which are the
materials testing services specifications for both nuclear

? power plants and fossil fuel power plants are to be revised to
elf-inate the soil laboratory testing section.

]
.

3. New TPO soil laboratory testing specifications are to be-

issued by'Tebruary 1,1980. In addition to the information
'

. presently in TPO Specifications C-441 and C-442, these specifi-;

|{ cations should be expanded to include the following items:
; .

,

j 1. Establish a limit on the number of times a proctor curve,

; | may be used as representative of the material being
3: placed. i

!
\

! '

| 2. Require a check to ensure ,that for cohesive soils the )'

=oisture content associated with a given field . density
{

i

:f does not fall outside the zero air voids curve.
'

a
] 3. Require stockpiled granular soils should always be tested
't for relative density by both the vet and dry methods as
L defined in the ASTM standards.

'
'i 4. Require procedures to centrol testing methods.

:

C. Reevaluate and revise as necessary the soils sections of the.

'ollowing T?O Specifications by February 1,1980.
-

T.

1

SD 03333
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C-033 Rev 1 Site Grading
; C-052 Rev 0 Pressure Wa:er Piping, Furnishing and Installing
[ C-053.2 Rev 1 Furnish and Installing Yard Fire Protection Syste=

C-054.Rev 0 Stor= Sewer, Turnishing and Installing1

; C056.1 Rev 1 Tur:1shing and Installing Culverts
C-OSS Rev 2 Constructing a Sanitary Sewer,

'

C-062.1 Rev 0 Circulating Water Pipe Installa: ion (Steel)
[- C-062.2 Rev 0 Circulating Water Pipe Installation (Concrete)

C-314 Rev 0 Circulating Water Pipe Ins:alla: ion (Fiberglass)y

i; C-234 Rev 2 Structural Excavation and F.arthwork Construction
c
f. VI. FURTEER INFORMATION

'

h
t

~

(313)For further information contact G. Tuvesen, Ann Arbor office,
994-7727.

i.

- |. VII. FURTHER COORDINATION
. F

[ Reevaluation and modifications of the TPO specifications should be
; coordinated yith the geotechnical services depart:nent of the H&CT'-

E. division.
:,

r
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L Bechtel Associates ProfessionalCorporation !~

' '
' '

inter-office Memorandum 'o

,f'
T: p, gar ine: Datej

' | Subject Midland plan: Units 1 & 2 From R.L. Castleberry
Job 7220

| plant Area Ear:hwork & Manage:ent

| Specifications

! Copies to File: C-2645, 0294, C-210, C-211 At Ann Arbor
! (

H.B. Friend (S ) .$,'

E. Rumbaugh.
K. Wiedner

,

B.H. Randolph (SF)'

,

-| T.I. Johnson
! W. Ferris (SF)

'' S. Blue,

~| S. Afifi
j Com Log

*

}
,

:

Based on recent events that have happened a: the jobsite with the diesel.'

generator building foundation, various questions have been raised abou:

, earthwork construction, and in particular, about the plant area fill.

' The following is a brief sammary of the differences betwean the consultants'

I soil report and the proj ect specifications.
-!

|
F

Dames and Moore was employed by Bechtel as the foundation consultant and

issued a soils report in three stages in 1967, 1968, and 1969. As a

resul: of these reports, the job specifications were developed with;

I

.j =ine: apparent differences, and these are in the areas of the degree of
I

corpagtion and the lift thickness.

SD n3;;49
i
'

Ce paction Criteria
i

,

[ A:tached is Table I which shows the mini:am ec=paction criteria from

i the Dame.s and Moore report and the values specified in the project
t

; specifications. A testing laboratory, U.S. Testing, has been located at
#

he site and is directed by Bechtel Quality Control to perfor :he

. . _ . ,_. _
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t

'

{ appropriate tests. A revicw of tho test records for ths plcn: arcs
'

backfill has been co=pleted, and Figure I is a plo: for clay of the'

cu=alative relative frequency versus the percent Sech:e1 Modified Compaction
/

/(3MC). This curve indicates that there were no: any failure tes:s

,f c' f /4C
I' belov 93% of the etee, where the condition went uncerrected. For over

! *(
' 60% of the time, 98% of the BMC was achieved, and for over 31% of the

time,100% of the BMC was obtained. Figure II is a plot for cohesionlessj
.

i (sandy) soils of :he cu=ulative relative frequency versus the percent
i

relative density of the sand. Based on this figure, for at least 96% of

.

the time, 80% relative density of the soil had been obtained, and for over'

80% of the time, 85% relative density had been achieved for the sand ,

backfill in the plant area.

1

1

It is engineering's opinion, based on Quality Control compaction records,

that the difference in the compaction criteria shown in Table I does
,

not account for, or contribute to, the problems experienced at the site.
,

The 95% BMC for clay and 80% relative density values for sand as a

mini =u: require =ent would not yield co=pacted fill caterial unsuitable

.

for structural use to support buildings.

Lift Thickness

j The Da=es and Moore report reco== ended that the soil in the dike a= bank =ents

be ce=pacted in lift thicknesses not to exceed 12 inches, and 6 to 8

inches in the plant area fill. Ecwever, this report did not indicate
,

.

the :ype cf compaction equip =ent to be used. The proj ect specifications

! ' vere developed on :he basis of a maxi =u: lif t thickness of 12 inches to
I

be used. ggj

i
In the e= bank =ent and dike areas, the project specifcations listed the |

:

,
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' i type equip =snt and einimum nu:bar of roller passes to be used to reach -

the desired ce=paction with a con:rel en the scisture conten: in the-

.,

fill being placed. The con:rac:or did qualify :he equip =ent being used

'j a: the site by =aking con: rolled perfor:ance ests for several types of

soils at the site. Thus, by doing controlled testing, the =ethod being,

used to co= pact the soil (four roller passes) was given a high degree of

assurance that it would pass the performance tes: requirements.

, ' ,
i

The plan: area backfill section of the specifica:1on did not list :he

type of equipment or the minimu= number of roller passes to be used but
,

relied mainly on the performance testing for acceptance of the fill.,

- However, the major portion of this material was placed by the same
,

*

subcontractor and with the same equipment used on the dike. In areas

i s

where heavy mechanized equipment could not be used, the smaller campers
'

! were als.o qualified by controlled performance tests. The maximum lift

! thickness was established for each of these-various tampers, and the
,!,.

lift thickness did not exceed 12 inches.- Thus, by establishing the,

=aximum lift thickness for the various types of :ampers by controlled
.

testing, a high degree of assurance was obtained that the performance
t

| ; test require =ents would be met.
I>

General Comments

SB n3342
1

The earth erk specification does have apparen conflicts in :he various

sections, and the e are 4 o N 'd " C', W,

j f N
,

Specification C-210, Section 13.7.1 requires all c esive (clay) backfill h
-

,

11 . in the plan: area to be cc=pacted to no: less than c5'; =aximum density, '

!
'

as de: ermined by ASTM D-1557, Method D, vnich requires an effec:ive
|

,

'f l.

l
|

|
.. - - _ .

i
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1

'
1

I co=pactive effort of 56,000 foot-pounds of energy per cubic foot of soil..
;

,

However, the tes:ing section of this specifica: ion for plant area backfill,
i

|
See: ion 13.4, requires testing of the plant area backfill to be perfor=ed

i
; in acccrdance with tests listed for tes:ing of dike and erbank=ent =a:erial,
,

Section 12.4. n is section and, in particular, Section 12.4.5.1 (cohesive
,

soils), requires laboratory =axi=u densities to be deter =ined using
:

AS M D-1557, Method D odified to require 20,000 foot-pounds of compac:1ve K
energy per cubic foot of soil (SMC). lc - . . 1. . f . . . m r , a .# %,

,

(

.! As a result of these, apparent differences in the specification, construction

used the co=paction criteria listed in Table I, 95% BMC.j
t

One hundred percent BMC is considered equivalent to 95% ASTM D-1557,*

Me: hod D. Figure I does indicate that the actual compaction achieved is,

in =ost cases, well above 95: 3MC. Thus, project engineering does not

consider that these conflicts are the root cause of the problems with'

,

.

the fill.

:

!

I Co=pacted clay fills consist of lu=ps of particles which are held together
1

' by effective stress caused by cap 111arity. The consultant, Dr. Peck,

f U
during a site inspection trip indicatec : hat it appears the fill was h
ec=pacted :oo cry of opti=u=, an that" fill =aterial was not disked

,
f

j sufficiently so that hard lu=ps were placed. The drier the soil, the
,

harder the lu=pa vill be. The co=paction process atta= pts to.defor=

; these lu=ps and =ake the= coalesce. A given ce=pactive effort vill be

=:re su:cessful in doing this if the lumps are softer, as when addi:ional

{
va:er is added, than when the =oisture content is lov and the lumps are

i.

! hard. Till placed too dry of cpti=u= exhibits a flocculated type structure

vi:h an increase in air permeability of the soil = ass. Thus, when the

pend was filled with water, the clay =aterial beca=e saturated with water, i
|

SD n3313
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q ;

..

th'a hard lumps softened, and the contact surfaces of the flocculated |;
,

I
.

structure became lubricated. Under the fill's own weight, the inner (
' + ,

elehserparticlescollapsed,causingsettlementtoeccurand k '

the soil to exhibit preparti . of high cc:pressibility. M
b,..

! !
i 1 &

'

In addition. Dr. Pack has indicated that refilling excavs; ions fron
.

| existin fills tends to be less adequate than the original fill. Further, 4 ,

[[ large areas to be compacted are easier to control than small areas.

] The Quality Control records do not indicate that the soil was compacted '

'| dry of optimum but was compacted within the specified tolerance of 2%.

1 .

'i of optimum. However, the clay soil used at the site does vary in' properties
h

as shown in the typical moisture-density curves plotted in Figure 3. Thus,

' the selection of the wrong curve when comparing field measurements with
:

I laboratory data can lead to an incorrect conclusion with improper control I
i

.-* , .
.

!of the compaction technique being implemented. '-

. . -
7

j! -

,

i

Based on our present findings, the soil testing methods are being reeval- ;
'

!

usted, and an increase in surveillance of these activities is being imple- >

1

mented by the geotech soil department. In addition, an expensive soils
,

,

{ investigative program is under usy, and hopefully a more definitive
,

! |

| explanation vill be obtained. '|
'

'

|
'

'

!
..

.

|

|.
| |.,

,

' :
f

| F..L. Castleberry,
< +. , ,,'

c-/js ',~

| 11/29/9
'

!~ \
'
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TABLE I
10

Minimum Compaction Criteria --

Q
O

' .
C

Oasite ousite

Sand Soils Clay Soils A
Percent of Luiseum th usitya* U4

Pur p of Fill percent Relative Density *

.

Names and here Bechtel Specifications Dames mani m ore neclit el Spec i f I c.st f ous'

Simpport of
structures 85 80 100 95,

'

| <

:

f- AJJacent to
i structures 75 80 95 95

'

.

Areas fill (not
sappiatting or adjacent;

j ta structmees) 70 f9 90 95,

1

i !
' |

Itaxismen and amid- density of sand soils determined in accordance with ASTM Test D-2049*

i
i ** mxtenue dig de.wity and optimum moisture content determined in accordance with ASTM Test
{ pestgaation n-1557 umodified to require 20,000 foot-pounds of compactive energy per cubic
j faaet of mott (called the Bechtel Modified Compaction, or EMC).
I,

I'

.

, *
I

,

|! -

1*

|1 .

i

.

,

*

,
.

-8' **w=g-w,- e.#4,, ,,_, # ,,.7,.,_a,3 ,w. . , g

"
! .
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PLANT AREA FILL COMPACTION - COHESIVE SOILS (CLAY) -

;

. SAMPLE SIZE-683 TESTS !

.

.

10 0 - - :
. .

,

>.. -

U
Z
til

' .

3 I.

hi 80- - -

;,

!E !".
-8 --(100 - 69) = 31 */.g GREATER THAN
t _. _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - -

i
ga i 100 */. BMC. '

> 60- --

.

.: I,
<t

.

_s
.

3 1y .
-

:

iO 40 -( 10 0 - 40) = 60 */.
I I GRE ATER THAN :,_

I I 9 8 */. B.M.C.'z -

te j g
-

U
m | |
til

a 20-- NO FAILING I

TEST S -5.S*/. l I
g g .

es OF lHE TESTS I I
.

o WERE AT .I I
CJ 95*/. B M C i |
E.' O * : 1.

m 90 95 98 100 105 11 *.
._, -

PERCENT COMPACTION ( BECHTEL MODIFIED COMPACTION) .f ,_, J/o , _ ,

(COHESIVE SOILS)
'

-

___ _
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April 11, 1

| U. S. Testing Company, Inc.
'

'
!~ 141 Park Avenue .

Hoboken, New Jersey 07030
'

Attention: Dave Edley<

| i Job 7220 Midland project
i !, - Subcontract 7." ~ "08 i

-(' Proposed Audi'
<

.i C-208-0-361
'

:-

j) Dear Mr. Edley:
.

,

.

[ As you are aware, Bechtel, as well as Consumers Power Ccmp=n. 54 the Nuclear
Regulatory Comission, has been conducting investigations info dnusual settle-,.

g ments which have occurred beneath the diesel generator building, as well as i

in other areas of the plant fill. These investigations have uncovered some---.

questions relating to U. S. Testing's implementation of quulity issurance
requirements under Subcontract 7220-C-208. We propose to meet with you at thee

7 Midland jobsite to discuss these items in the near future as soon as our
;- investigation is complete. The situation requires, and we must insist, that
- all documentation and physical samples relating to the soils testing on the

' "- Midland site in the possession of U. S. Testing be preserved t..' ..s written
authorization is received from Rechte1 to destroy th e.

,

g We also intend to conduct a quality assurance and engineering audit of your
operations at the Midland site. We expect to conduct this audit on or about ,

|
-

i the week of April 23, 1979, in order that potential findtags can be resolved
F so as to not delay upcoming construction.*

.

|E .

'

g In addition, attached is NRC report 78-20, dated March 22, 1979, and Consumers
i Power Company letter No. HOWE-83-79 dated March 9,1979. The M report describes--~

i certain statements made to the NRC by U. S. Testing personne 1 and the Consumers
? Power Company letter responds to questions raised by the NRC. It is requested
i that you review these documents and notify Bechtel of any incer.eistencies at
- the earliest possible date.

.

.a Very truly yours,
|

| D*
, .

'

L I. n.v.,~
J. - . Newgen-

Project Superintendnet
.

: JFN/AS/sk

l Attachments,

; cc: P. Becnele

i P. Martinez
i ! L. Dreisbach

W. Barclay SB 17374, - ,

}-

*

i
*
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f MIDLAND SOILS CHRONOLOGY AND SUMMARY*

i

!
Soils placement on the Midland job is broken down between cooling pond dike constructio.

! and plant fill. A subcontractor (Canonie, Inc.) constructed the dikes during the period of'

:

; 1969-70 and 1973-77. Plant area fill (which is essentially complete) has been placed by '

' | both a subcontractor (Canonie, Inc.) and Bechtel. Canonie's work was limited to placement o-i

| large, open plant fill areas with mechanical equipment, while Bechtel generally placed small'

' areas inaccesible to mechanized equipment with hand compactors. Bechtel has, however, place.,

' some areas of plant fill with mechanized equipment. Placement of plant fill has extended,

I from 1974 to present.
All soils testing on the project is perfomed by a subcontractor (U.S. Testing, Inc.).,

Their responsibilities include taking tests in accordance with ASTM standards at locationsf

specified by Bechtel or Canonie. While not explicitly stated in their contract, U.S. Testin(-

has also accepted the job of soils classification to facilitate testing.'

1

' Soils placement by Bechtel has been done under the technical direction of Bechtel field*

, - | engineers assigned to specific plant areas i.e. yard facilities, Auxiliary Building, etc.
j There was not a designated soils field engineer on the jobsite. Because they were assigned

responsibilities in addition to soils placement (i.e. rebar and formwork inspection, materia {*

; requisitioning, etc.) the field engineers were not always physically present during the fill
placement. Labor foremen were utilized to help call for soils tests under the direction

! of the field engineer. Technical acceptance of plant fill has been based on satisfactory
| test results.i

'

! Bechtel Construction Quality Control performed surveillance over the work done by
Canonie. Canonie implemented their own approved QA prograni and Bechtel QC verified proper ic

! plementation by observation and review of records. TwotothreetimesadayBechtelQCwou13
,

observe fill placed by Bechtel construction. Full time inspection was not required.
The settlement of the Diesel Generator Building was noted during routine construction

- i survey work. Settlementmarkerswereassignedandanextensiveboringprogramwasundertakegto ascertain the extent of the problem. The results of the boring program which are include-
in MCAR 24 show material with highly variable in place properties in the first 15 feet under

';

the structure. This fill which includes both clay and sand was placed by Bechtel during 197'

As a result of the problems noted with the Diesel Generator Building an extensive settis
: ment monitoring and soils boring program was undertaken for the balance of the plant. This

program, which is still underway, includes borings taken through building base slabs. Those'

!, . i* structures / facilities which are or may be effected by soil not meeting specification requirec
j ments to date include:

; 1 1) Diesel Generator Building
'

2) Unit #1 Main Transformer Area
3) Condensate Tank Area
4) Service Water Structure (North corner)
5) Unic #1 Penetration Room
6) Units di and #2 Feedwater Isolation Valve Pits
7) Borated Water Tank (Western tank only)
As a general rule we note that the " soft" soil encountered under these structures /

facilities was placed by Bechtel using hand held equipment.
A' surcharging program is currently underway to preconsolidate the fill under the Diesel

Generator Building. Remedial measures to correct soils problems with 'the other above listed
structures / facilities are under investigation.

,

i !
; - i

| :
(

i
i

. )
;
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Bechtel PowerCorporation
'

; Interoffice Memorandum
;

q

| To P. A. Martinez- C*. F.ay 15, 1974'

I Project * gineer -
.

J w Job 7220 Micand Project w E. E. Felten

Ca=enie Cons ruction Co.j
Subcontract 7220-C-210 or Construction4

.. .

{ Plant Foundation Excavation4

and Cooling Pond Dikes As Mi nand, Michiganc
3CBE 303

m
,

.

._

. [
t
*i

; Attached is a letter from Canonio Construction Conpa=y of May 3,197h
and their consultant's, E. D'Appolonia Consulting Engineers, Inc.,i

fill characteristics report.
;

[ Ca=onie Construction Company has submitted this info =ation as a possible
: claim. Because this claim could have a severe contract cost intact, we

request your careful review and co=ents.
!

/ ~

(/d / ~ dY;
..

,

,

E. E. Felton;

} [ EEF/H.TS/ja
!

'

.

Attachment'

.
-

. .

1 .,
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I Bechtel Power Corporation
i

> .

Interoffice Memorandum '.
.- ).

to P. A. Martines tc. June 5, 1974y

.

som Job 7220 Midland Project ham E. E. Felton; j
; ; Structural Backfill

j Specification 7220-C-211 of Construction
i BCBE 319

1
<

, i coom m R. L. Rixford. A Midland, Michigan

' .t .J. H. Allen
i.

.

.

l
.

During April,1974, civil procedure C-301 was replaced by

.j Specification 7220-C-211. Rev. O. At this ti=a the field re-
quested that a finer cohesionless and free draining material * -;

than that specified'be considered; i.e., a material with 95 4
| 100||| passing 'the !40 sieve. Reasoning for this was that the
'

finer material is locally available within five miles from the
jobsite as compared to twenty miles or more for the caterial
specified and is available at a much lower cost. Some concern
existed on possible liquefaction of this material and because of

. the time needed to fully test and evaluate it, the finer material
I was denied.

The field would,like to continue to pursue this nacerial. Please
inform us of the* testing raquired. ~ -

j Please contact R. Grote if any further information is required.

$ f | ||
| -,r f M u

.

i E. E. Felton
t t

! EEr/ RAG /kt -

jt
-

i
t

>

!

a

e

-

i

; so m ss
1

4

!
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DRAyT DRA?T
! October 31, 1978

1 Mr. G. S. Keeley
3
' ' Project Manager

CCNSUEIRS POWER CC.P ANT
1945 West Parnall Road4

Jackson, Michigan 49201

i Midland Units 1 and 2
Consumers Power Company4

Bechtel Job 7220
_ CONTINUATION OF DIESEL GL*E?lTCR
BUILDING WORK
Piles

i-
Dear Mr. Keeley:

;

This letter is to formalize the items discussed during our meeting of October 25.-.,

i: i
' 7 1978, at the Midland jobsite. We advised that the consultants' formal

.

recommendation is espected by November 7,1978. Preliminary discussions with
!
' the consultants, however, have indicated two possible courses of action appear

j likely, either, accepting the building anticipated settlements thrnughout

| its life and modifying the design, or preloading the soil to incur most of
i
1 the settlement prior to plant operation, In either case, it would be,

! ,

1- desirable that the subsurf&ce soils be monitored for movement. Recognizing

I that there will be some interval between obtaining the consultants' final

recomunendation and embarking on whatever plan is utlisately approved, at this

meeting we outlined our plan of activities for continuation of diesel generater

.[ , building construction and preparation for the possible surcharging of the

,j building area.
,

.

specifically, we propose to4 .

(1) Proceed with repair work on the building. This includes releasing any

settlenent restraints inposed by the electrical duct banks and then
; *

grouting any gaps which exist beneath the building foundations to,

insure adequate contact with the underlying soil.
.

so mezq

. -. _-_ . - -- . . -.- _ _ - _ _ - . . .
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,

b~

.,

.

I

(2) Concurrent with this repair activity we plan to proceed with installacien
j'

f.
of soil settlenent monitors in and around the building.

i ! (3) In preparation for the possibility that surcharging may be undertaken,

we will proceed with the design and installation of measures to protect
4

L| the turbine building and adjacent transformer areas from any effects of the

? surcharge.

| .f (4) We will also proceed with the installation of any frost protection
i,

iI asasures which may be needed. We currently envision using a layer of
l

[ ' sand for this protection.
l*

7 (5) Prior to and after releasing the electrical duct banks, we will perform
| q e

[
survey sessurements on the ends of the casing for the condensate pipes.

'

We will also perform visual inspection and gap measurement for ther .

following pipes: condensate at easing entry and exit, service water at>

'
i .
; building entry, and diesel oil at building entry. Visual inspection

shall be for physical decage or the potential of damage due to settlement. -

Gaps will be measured at the top, bottom, and sides of pipes.

I f
Since our meeting we have developed cost estimates which show that the releasej

,

' .f
g of the duct banks and grouting will cost approximate 17 ,,

the soil monitors will cost , and the preparations

f-
for surcharging will cost .

r
'

The advance measures for protection of the turbine building and transformer )
;I

; j area and frost protection, which are required only if preloading is used,
1 t

would provide a schedule advantage if started at this time should preloading~"

be decided upon.<

i

a
t

.:
1 1

'i
I
r

-:

5B 17S'aJ:
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j. .

'

*
-

.

!
-

.

i So that the underlying soil may be subject to conditions anticipated for
i

|i- j plant operation, we request that you proceed to fill the cooling pond to

its design level of elevation 627.'

! - |
As we currently envision having the diesel generators for Unit 2 available ;

4

f for hot functional testing on the first of March 1980, it is imperative that
'

i.

j the construction schedule be maincained. Our current schedule requiresi

I

i that construction be resumed by March 1,1979, at the very latest. It is
: .

I I highly desirable to have the weight of the building in place as soon as
>

q
possible in the event proloading is undertaken. We therefore request your;

concurrence to resume building construction.

..

i '!

.j { As the builders risk insurance for the Midland Project is maintained by
! i

Consumers Power Company, we ask that the insurer be informed of the large'

4 ,

I settlements experienced.

i
; As there is considerable urgency to these items, it is our hope to be able
! .

to start work immediately. . If you have questions or conmants, please advise
: )

; a by .

I.
I

!

4

| Very truly yours,
j F. A. Martines
j FAM/pp Project Manager
i

.

I

!

;
, .

|. .

1

:
,

i i
! t
> .

.

9

.

i .-

; ; SB 17524
-
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DIESEL GENERATOR BUILDING

1. Install monitoring sauges for building.

2. Encavation for manhole inspection and other pipe to go

{
through footing and walls.

!4

;j 3. Cut duct runs free from foundations in four (4) locations.
l
! 4. Three (3) feet of sand around building to keep clay from.

'

freezing up.

" 5. Backfill around and inside of building.
;

I
q 6. Complete four (4) floor slabs.

,

i

_ } 7. Complete all walls,
t .

t 8. Complete roof.

! 9. Wait for building to set with all the weight.
'

10. Remove all fill sand.

~~

11. Place floor slab.

12. Grout under building where voids cxist.

t ,

'
, .

! .

2

i

.

t

i

| 55 17505
.
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Bechtel Associates ProfessionalCorporatiod

i

Inter-office Memorancum ,__ ,

65
To S. S. Afifi Date 23 October 1978

Subject Midland Units 1 & 2-Job 7220-001 From A. S. Marshall-

Backfill Study Trip Report'

i August 26 - October 11, 1978 of Geocachnica*. Services

| Q f,3) ,
0 :' rp n , , rE 7Coa;es to S. L. Blue At Ann Arbor

@ (I @R. L. Castleberry w/a
H. E. Burke /W. R. Terris w/a
T. E. Johnson w/2.

P. Martinez w/e NOV 171978
J. O. Wanzack w/a
K. wiedner w/a BECHTEL POWER CORP

.

'J. .Nt,Wg(Di ~
#""Xg: 3 PER

tk this memo is a trip report summarizing my activities'

Transmitt a
at the Midland site during August 26 through October 11, 1978.

> !kk_

*
_

A. S. Marshall
i

ASM/ lape
Attachment

.

,I

!
l .

!
:

.

!
!

4

o

.B
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Midland Units 1 & 2,,

.. t %= ;. Job 7220-001
!

| TRIP REPORT'
-

*
; FERIOD: August 26 through October u 1978

i LOCATION: Midland Power Plant
I Midland, Michigan
i,

'~l SUBJECT: Backfin Scudy ;

i
'

ATTENDEE: A. S. Marshall - Geotech/ Soils
.i

4

1 f Backfill Study
|i

,| During the backfill study, borings were drilled in the following.
i' areas:,-j, .

j 1. Diesel Generator Building
f
' 2. Condensate Water Tanks

3. Unit 1, Unit 2 and Startup Transformers-
.

j ~

4. Category I Water Lines
**

4

5. Retaining Walls
.

6. Service Water Buildings,

;1

7. Tank Fara- .i -
,

i
.

1

1 ' 8. Radweste Building
!

l 9. Administratica Building

10. Cooling Tower

11. Evaporator Building
;

12. Chlorination Building
.;

i
1 13. Discharge Structures

'd ,

",I 14. Diesel Tuel Tanks'

t

15. Guard House

16. Proposed Bullock Creek Bridge'

!@.~~ .jp Split spoon, stelby tube, and Osterberg tube samples were taken from
-

.

the borings. Dutch cone penetrations were made in the diesel generator

'i building area. Test pits were excavated in which sand cone density
; costs were taken and a bulk sample was taken fron ene pit. Test pit

SD 17627,

*
.
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!- S. S. Afifi

j g Trip Repore
3 :i. (=3 Page Two

,3 |
'

locations included the north and of ehe east bay of the diesel I

i. samerator building, just east of the condensate water tanks, and. ;,

| ( along the north side of the taak farm.
.

~E Samples were transported and tested by Goldberg-ZeineDumaisliff
'

[ and Associates. Inc.4

!

j i Observetters on Backfill Placement
'

;.t

; | The following observations were ande on backfill placement during

a t{
the period-

;

:

!.i 1. Materials were placed and compacted in lift thicknesses exceeding
{ ?,- those specified.,

h
I'

!|. '2. Isavier equipment appeared to be required to achieve compaction
; on clays. .

- 3. Clays compacted in confined areas with vibratory plate compactors
,

.
; were often only compacted in the upper few inches of each lift.

; a .

j 4. Areas were being backfilled as " temporary" without field engineertag's-

i awareness.
1 v -

! 5. Clay backfill asterials were not botas disced to breakdown the,

large "clumpe" that did not appear to breakdows during compaction.
! U 6. Field inspection of backfill operations by engineerias persommel
: 4 was very limited.-

7. Materials observed 20 feet northwest of the primary water askog
; t tank indiented soft materials might underlie this area.
4

;

{ p Upon discussion of the above mentioned observations with A1 Boes and
| Jim Betts the following actions were taken:1. g

| 1. Materials were to be compacted within limits specified for sands
!. and La 6-inch loose lifts for clays.
1

{ 2. A procedure was impleasated through which " temporary" fill would
| be located and documented for later removal and replacement. *

;.' .

! 3'. A dise was brought on-site and was used to breakdown the sine of
*

! the clay " clumps" at the steekpile.
( '

4. Field Laspection was increased by field engineertag by placing a
f' field engineer over backfill, and only backfill.
,

f'. . .h 3. Sof t materials observed at tiev. 428 just northwest of the primary
water makeup task were escavated to about Elev. 617 and replaced

q/ with compacted asterials.

SE 17ces
a
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S. S. Afif1
(.$ Trip Report|

: rase nroe-

i
*

'

I .

! Dike Inspection
i

I
j Mr. Don Sibbald of Consumers Power Company and A. S. Marshall ande

a detailed dike inspection on October 11, 1978. The upstress and
,

downstream slopes and off-dike areas were inspected for seepage,'

! riprap problems, erosion, aniasi burrow holes, cracks and other,

'

potential signs of distress. n e inspection did not indicate any

! signs of distress.,

I Proposed Pine Bridae Studyi

i
One boring was drilled on each side of Bullock Creek. n e slopes on:

,'
* which the abutments are to be constructed are very steep and are

covered with tall grass. ne creek bottom area appeared to be faced,
,

i off with soil-cement.'

i -

| Copies of boting and dutch cone loss will be presented later.
,

.

AA.han-
-

. - .-
A. S. Marshall

! ,

A8M/1sp
Attachment
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A. Gestion: Ultn avnilable information, provide the best estimate,

'

c,f the tyre anet quantity of fill (i.e., lean concreto,
sand, or cisy) within the limits of C075 to C430 and, e

#

S$225 to 55036. Also, provide plan and cross section
uketch of such information.

a

'
.

.

, _
I Reeponse: The enqineering protrmyal provided in the early cross
! section developed bv Cngineering provides the infor-
'

mation torpested above to the some level of occuracy
whicn the field wovies provide if we were to generate
a similar.deswing. The only exception to the forgoing
is the case gf lean concrete where we note (via a

' review of personal records) that the attached annunts
of lean conctor.o spre placed.

,

,

.

. ..
.

.
.

t

|
~

r

(
'

|
!

.
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Bechtel PowerCorporation?
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+
! ' Interoffice Memorandum" " "

RELD QUAUTY ASSURANCt ' " ' " ',

MIDLAND, /AICHIG AN '

''
' "

h J. P. nnolly October 1,1974
,

};.l'; sweer Job 7220 Midland Projecc h*" T. C. Valenzano
. C. GeotechssResponsibility on

*

Z Earthwork Subcontract or Construction
,

g '

O-817
Midland, Michigan~

coni. _
y

p.
* ' e,

'
.,

i
6_ ~

p. -

Thissis in response' to your request for clarification of Geotech'sp r.

f,= responsibilities dusing , summer 1973: Geotech's responsibilities
Ws were that of providing design assistance to project engineering
M and assistance to. field engineering and QC. Furthermore, Geotech

h has the responsibility for being cognizant of all phases of the
G - soils work in both engineering and construction. It is their

'

d responsibility to be assure'd that the design is properly4
, s,

interpreted, construction properly performed, and the specifiedme -

is testing requirements properly inple=ented, and if they are not
,

satisfied,- to advise appropriate management personnel. It was-

,' within this context that Geotech was allowed to perform acceptance'

c . ' validation for both field engineering and quality control.'

-Tais was dEne because sufficient numbers of experienced Bechtell~'
-

figid' engineering and quality control personnel were not available -

;pf
'

,

e.- :
'

on the' site. Geotech's assistance was requested for this reason.
,

c= ,

% - --Sufficient numbers were later made available and Geotechs services
as an acceptance authority was delegated to QC and field engineersp.*s .

pH for Q and non-Q work respectively.
,_

C.
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Bechtel PowerCorporation-
,

Interoffice Memorandum
.

To Fde Pfe.

J. W. Lillywhite
' * " ''Job 7220 Midland Project

Subcontract 7220-C-95 "Q" _ ,,

Underpinning - Repgrt on D. A. Pattee
December 6,1979 AZ Bid c,
Clarification Meeting With Subcontracts

c = #ergentime Corporation = a
Midland, MI,

:

,' ,

Attachments: . Meeting Agenda ;
( . Attendance List '

'

MeetingAgenda(abbreviated),

Meeting opened with discussion en the requirements of The Michigan
Professional Engineering Statute. Mergentime said that their engi-
neering firm, which will be doing the engineering, design, and draw-
ings, would be Hanson Engineers Incorporated out of Springfield, Ill.
D. L. Barlett, Hanson Engineers, stated their firm was registered
in the State of Michigan and will verify. Mergentime and Hanson
stated they would assure everything performed would be per the law.
Consumers Power saw no problem.

The available sheet pile sheets at the jobsite would not suit
Mergentime's purpose and, therefore, could not be used. Mergentime,

explained their tentative manloading schedule and sequence of events
and will submit their plan in detail if awarded. They plan on a one

| shift, five day, eight hour per day operation for the first month
j onsite. Unit # 2 will start first and Unit i 1 will follow approxi-
: mately two weeks later. After the first month, they would then
| shift to a multiple shift operation, only after they start beneath
! the structure, and possibly each shift, day and swing, would go to
. a ten (10) hour day. No weekend work is anticipated. Mergentime

1 submitted the names and resumes of their intended jobsite personnel.
Five people are assigned as superintendents and a crew size of 15-35i

; men.

i Mergentime submitted their Q.A. Chart and will be forwarded with
i Ann Arbor issued meeting notes.
t

Mergentime indicated they had not actually included a time period ini

their bid schedule for engineering and document package submittals
and all indications presented by Bechtel would show at least two (2)
months added to the schedule prior to jobsite mobilization. Mergentime i
stated they puld submit their intended schedule of document submittals !
to Bechtel A' by December 14, 1979. Bechtel engineering said they :

,

-! would try their best to turn around drawings more quickly. |
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Bechtel PowerCorporation"
-

.- Subcontract 7220-C-95 ,Q,
j Page Two ,

j Hanson Engineers and Bechtel discussed Item 6.a for technical clarifi-
I cation and determined Mergentime to be correct in their understanding

of Section 6.2.1 of Specification C-95.

Clartftcation to Section 7.2.4 was that Mergentime was going tc test
caissons as required by Specification at every 500 design tons of
resistance.

,

Clarification of change to Section 10.9.1. No objection from Mergentime
to change word " initial" contact to " intimate" contact.

Explanation of mud mat removal: Mergentime is intending to remove mud
met to waterproof membrane and anything that could be a safety hazard.
Cost was included in their price already.

'

There remains still a problem on ground loss due to dewatering wells i

now installed within the effected zone of influence. Mergentime was
planning on grouting to stabilize.'

Mergentime is intending to use "Stroc" grout and will submit data on
material.

New soil data will be forwarded to both bidders and were requested to
review for potential cost impact.t

I Hergentime was agreeable to modify their proposed sequence of caisson
t installation to insure adequate protection from loss of control of

building while excavating and installing the caissons. Mergentime
explained their proposed monitoring of building to satisfaction of
Bechtel.

IMergentime explained sequence of events for placement of lean concrete,
use of wet blankets, and pressure grouting to ensure positive contact
to satisfaction of Bechtel and Consumers.

Brief clarification to Specification change to Sections 1.1.3 c;
1.1.3 1; added 1.1.3 1; rewrote 8.1.

Area access by dewatering Subcontractor developed into where project
must re-evaluate the scope of the underpinning and possible re-bid.

Mergentime agreed to extend their bid proposal to January 14, 1980.

Meeting adjourned.

,

t
|.

j D attee
.

DAP/km

i Attachment
-i .

I SB 16986
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MEETING AGENDA
.

MIDLAND UNITS 1 & 2'

. . .

BECHTEL/,CONSIMIit' . E'.0WER/MERGENTINE CORP.. ,
S

"

~.

: .. ; .i
' - ~

-:.>
.

DATE:t - December 6,:1979;-- -- :-:,. ,,
, ,

'
! . . .. _ : .. u. : .. 'n: -: : . . :... i.

TIME;hDU, RATION: 9:30 A.M. to 3:30 P.M. (5 Ers.) -

LOCATION,:- , ; , Ann Arbor Offices. Con er . om 533 1 i -' 7 i
, ,

: :. . .: . :: : :!;- :; '' : n : .: :': .
SUBJECT: Bid Clarification Meeting for Underpinning, Excavation

i
< - nand flacing of. Concrete, (7220-C-9.5(QD: i .:. , - ..

:- .- - ,- - : .t 1:'.. *n -
- - -

.-

PURPOSA: : - -Clarify commercial. and technical bid items
'

BEFERENCE:- :- '- 'Dt1 to Mergentine,' dated 11/30/.79. '. - :
'

. ;- ; . :: -
~--

TOPICS: i .- . #".
.. : c :.. . .

,

g Contractor furnished sheet piles,125 pieces. ' t' Mergentine
iManloading schedule. "

Personnel resumes. "
.

Field Organization chart with QA interface. -
-

' - "-
.

g 'd Current schedule for mobilization, procedures, construction "

start.
6. . Technical .. '. . .:

'

.

vii)~ ~ Spec., Section 6.2.1 - Sketch 7220-M-3' shows caisson '

",-

. outside 3 feet E-W Centroidal axis. Clarify' .
,+b') Spec. , Section 7.2.4 - Sketch 7220-M-8,i Note 2 shows "

,

test, load at and of installation not after every 500
design tons of resistance. Clarify!

..

44)' Spec. Section 10.9.1 - How will " initial isntact"' ' "-

- -. .be Q,ured1 -

-

~ dow .;n
''-'

gt) Spec., Section 6.1.7 - Mud Mat - "

(1) Extent of Hud Nat removal. .

, [ '(2)' .Supp.o'rt 'of Hud Ma't .if !not. heinoved.I' ' "
* . ? . . ~;- '

(3) Unit price per sq. ft. of exposed
surface for and sat removal.

.'s) - Tangent cas'sion - How is ground loss to be p.revented . . "
'

under turbine building? - - -
-

4 e
'

f f) Grout - "-

- (a) , Type.,
, . . . . .., ,

' '- - - - -
-

(b) Clay backfill penetration & reaction.
M i ; Soil Data on de-watering wells availability. Bechtel |'h) Caisson support of wings af ter excavation Mergentine ).

',Q vi) Spec., Section 11.3.E - Subcontractor monitoring "

of bui dings settlement. -

'

ff Lean concrete backfill - How will tolerance. 3" be met, "

effect of water curing, and " positive contact"
asintenance.

l

SB 1G987
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Meeting Agenda -

,

Page Two* ,

,

I k)- Spec. e ifications of Sections 1.1.3.C.1.1.3.1,1.1.3.1 Margentine
i 4.2.4, .

| 1) Area ac y de-watering subcontractor "

. 7. Action Item Assignaant & Summarization.
!

:

:

j
, . .

! -

. . .

,

.

.

:
I,

?

i
*

>

I 3

i

i
:
I

i'

!
~

,

;

,

.

.

I

"
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| . - MEETING NOTICE I i
'

W ~ @ h/," . BEdHTELJOB NO.
'

M/ O
~~ '

'

\

PRO]kbf L=Q W=Ffin LAHb Dl. ANT Ohif3 / V7-t T '
-

i

SUBJECT OF THE MEETING
. . . . _

|'
. z_s''/' a' .i.

*,

,; .r. . . . . i.

[ l.M . 3147- - - .3.C. .1. 3 * =-s *
'

' 3,' 873 103
..

*

'

1) Area a:w n 57 de a:cri:2 su'::4:::ac::: - g y .1 -t. r ,

- *

. _ d. CO.,:.".".
,

.c
7. Ac:le I:a: Assi; :e:: L su:=ari:a:ic

_ fpj 9,g. , .. .,

- . - -

oAy 7#vA.5D4 2)eLerdea2 ' U, 9' /

/'

'/c!No ?!OOTiug-
Tn,,

'

LOCATION-
*'

/ | /'..
, .

! ATTENDEts . ./1 SMie A,4.o - ' 'Bs dte fx e.D c.R-o-
.

'

1 5. Art ri M. Ro%eT.C -e e
- , -

g spg
| R C.#ef- lf. 7 mass % " g, wg .ycg.yy31!L bA g, wg g , ,,.,412..

M.72@; - -
d. Mo.ak .,), wyg h k80Mb-'

J. 4 er-r-sp23
c- Mcc~"~* 4, g e w .

_coaswrsrs' neeneine3, La
'

W. Dh?13 de hQ . C Mest./eMb*

The addressee, checked above, if unable to attend, is requested tpD* %4Hdj'.r ,2 ;P d 2ese 57144
-

|O Nofiry cHAiarsasoN O SEND REPRESENTA' ION
*,

T
PURPOSE OF THE MEETING

. . .

.

7D Te.Ask.) A,oa ~i2Esot.c s c.ekre75 ou -

'
'

.

1

j M et.4 e ur7 b tr '.5 mfd 5A( '

,

.

kAGENDA ATTACHED MEETING NOTES WILL BE DISTRIBUTED
-| CHAIRPERSON / PHONE DATE

i

j huf $3 5|h if
1 i

= ,

!. i -

i
;

j SD 169S3
,
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4 FOR 1

.

PRESE.WATION OF MERGEhtDE'S PEOPOSAL '!

SPECIFICATI0.V 7}220-C-95(Q)
1

GUERA1.,
'

f

i

The Michigan Profansional Engineering Statuts requ' ires engineering'and '
construction to be performed by differudt compani'es.

,

i,
not be applicable but you are requested to look, into this matter.This may or may *

'
a , .

'

One hundred and twenty-five pieces of sgraight profile type sheet pile
.

!

16 inchas by 17 feet, manufactured by U.:S. Senel (old designation HP101,
.

| ,

new designation PS28), are available tope used by the subcontractor forthe installation of the excess shaft.. Would thisi e acceptable and what -bcost adjustasucs would there be?
t,

COMERCIA,L ' '

Provide a preliminary manloading schedulp for the ..*

work (this should address the intended work banis,! proposed sequence of
shif t work, schedule or casual overtime requiromants, etc).five 8-hour days,

-

Send for our review the resumes of the pyoject superintendent and project -
engineers the.t. if awarded the subcontract, will be a:: signed to thej pro.foct.

- 1
.

,

; -

Provide a typical field organization chart with quality assurance (QA) '

1 'interface. *,

s

;

of procedures, and actual constructionProvida a current schedule indicating how moon mobliitation, submitting
,

11 start. if awarded the subcontract.
.

-

TEC1tNICAL
1.'

t,

As indicated in Section 6.2.1 of the subjiect specift:stion, the allowable' '

eccentricity of the underpinning support p' yst.we during construction is*

3 feet with respect to the east-west centroidst axis.: *

l : i
| ! shows the first caisson installed outsideI Sketch 7220-M-3this Ifmit.
1 i

As indleated in section 7.2.4 of the subject specif.ication, a test load
i

|
'

in to be performed af ter every 500 designi tons of resistance is installed
and not at the end of the installation as, indicated on Skatch 7120-N-8,

,

; Note 2.
I

i
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As Jndicated in Section 10.9.1 o'I,'r-LFik.kubject specification, the use of. I
'

grovt is to ensure intimate contace with soil and structure in the zonej of influence. ~z
Now will the neaten'ent. !' intimate [ cont. net" be implemented. '
.me sm-- c v -s aser -

Does the removar oI Wi iuhs;ma't Typ1h,;Tdi'' tha'we'ntfre, area or just the
,

- e ' yay *

arma above the caissons! @~inife"Sefti'o.r.he.agd g is .not.4j

the contractor that the sud sat be remsi'.'1'.7)% e removed, how will the
4

mud met be supported (/eTar ~

if it is requested by;

; _gre..,4. s.e.. uare foot of exposed surface be?;oved, what would the unir, price
>

!

'

>

h% _ ins,ta.). ling t d ; .

;

."bbsg@n,t eXc'[, ttg D;,angent .ragsp,op[s gq3.ar;,thc.Jgrbine bgilding pak1 s a aVro . . _ i 8

n},,j;liEb' thA fa,ng'"f.y. VaIY4'W]ts" may'4 >;:o .--[h Full'~c~o'nt_adt','= del'dijig or
d a.r.th po arok.(.To;s.s 'I' _X4hiyi(."*ge'sefore,CV6'ca

,, ... . _ . ,*

a- .,

ent' o
~

hot W -

; gg g y ,gg,1.1 :s,. . w. =:0 . =: > c: :..i
' .

n./.', . h,a t.' .h..e. ~%rb r
. t.e .s. a' ! t' )

s.....>~,., ...,.......ao.. :i '

40V, . . . ._tha, propo 1EL..IT,-.b. ,.e. V.s.h. r. J, eh.'cuil'enr4. .t.'. ,ciimi,.n! t .
p..- .

. . . . , ., ,: ..e..., .- . . . *u u,,. .o,'.u

:.'-E m :.s 3:..g d*":*Iggroutp,.. o,tr.i,
o.<,.,,'d yes- t. J. o tK. a.. .n.u. .a.c .a.Y.er. T, ,. ,';.cT..ay|h.. c)f..f.13.;...*,,

.

. . .shd-) .*#*ff sha h.S

..

t.. . an e .

n,.
" .. o, , . -m.

. ... . - . .- .

ch! :his'i e. st w.Aile zed W.c
.ca 2 2: :

. . . . . . .

"The'hhbT . .-.,.... . . :. ,.a.-

,.close..pr.eximity to the area being groutpd.outtsetoi''should bu 'stiare that glawstering walls are in very
.

.

44vukby the subcontractor. Sofi'. data are available for '

. Arrangements can be' made if requested.
.

-,...e.ad.....t.-- ..,4 , ... ,..,.--.. ..- sr..

. . .I.t, i.s..n.s.ebut.tal; th'r.t. th.e c_,a1,1.s.,o.n.' .'4. .up)6F.$. 'o. f. .th.Y, v,ih. ga- Y. a
.

- .
.e .a'.c.h. . . . . . . . eat'the.

.

. .i e.V.e.d...a
. . .

' e' rl'iest' possible. moinenc if tar exesVsti~on' conson,enY.' 3
.

-

, kips,. of . caisson, capacity, i.s, ijss tall..s.,d, 3.iz(d. e,r. .the. ,yings,,.%..,,. .,,.,"o[the'~~tistbine buildiing"she'uid* Met'er e~d TinYifth fits't 1000 d#.Ahp hodetpfhhing
-

'

: esign_; ,
. . . . . . . . .. .. . . . . . .

-

!
.

.. , ; ., s . . 4...,-.g",,- . .. ,. . , j ,. . ., , , s .s . . . . - . . ,..

-'As p.t .. 3.- . ., 5 -.' --
.. .

G iwircattd 'in~ 34ctloa '11dk 'of thF sItbMeht' 2 .= fWser.d/ matt.rtagi -
- .

tik hundings for settlement will be' speci ,! ]
h.ub.; cont,ra.ct. o. h .i,s .r.espons..ib.l.e f.o.r, .m..o. n,i.2.t.o.k.jperformed t by aubcontract.

4 s r
.

The1

I

y the.. . ,derpfaning"byeratio.in.g .s.ac.h.. .s.t.r.u.c. tu.r.e.._w,h.i.ch ,ing.si.tte'a))ected
.-

' '
- i

un mi
i~acEassp''Ilthed? n.~ 1few' viti -th'it' monitor

,

, - ! ' be
.' -

t

# Ph.. . ,'g ra, ph.. . . . l.r, p aster,ed.I
.. s

-

' usefull inificators of potential.2inove~n 'g'sla. . : . ll< tales,.,
oto .

, h..u.-eartf ,w.< l.ai s etc umul.d-be
ss~te un C , . ..... z

anii n6tudenYhE1'on-) * 7"#03 4 #4 **t. . . . . . . . . . .
~

wax,-m- how the lean concrete backfill .will be plaend to within a|
-

f*. 3. n .ch. . tole. r. be, m.e . . .ha t .pffe.cy. s .wa. t.e.r.., dia.r.ing... .w.i.n. . ha.v.e . and ,ho.w. ."poe,i, rive
+ in anc w

contact" will' - J t;

e't'e liiihkfIl'1Yp.a-intaiwad. etween the <undersi'de of the" buiiding and" -
.. .

- 2
| 2

-

tSine''iiisN Tesacr. G #" *: .e ess:; e n eca @ 2 * 4 -* 4 < * * *--", "
t.

-_ ; -

3 ict,- . :- ;;;;.:: ::
-

%. .. m . ... :. . . : h 4pe: . . . i , , ion..., e <)Sid al a .is.
|

'
. O.st:h 71 M-H-3.. .

,. . v ,. <; rt ati.on to t ir ett cat ."--g~<.; - " - -

.I -- r,

L Q .3,.....,

,. ,.; e. . . ;, go 1d.s .t a u s'c'1sb1 1 s"(Boyesent o - inu.,d. en4Te yith. tht,. pla. . cement ,
. r , r.

..
. < . . - ...:; #x , . . . . ,

n u ;wgg concr87 #"?#7 w ' #''I~ l=#"' # =~ # " ' E ";- c-d ::a c.: :.: - - e: #"#"-'2*De i .::4ih ti .13
-~

9 -i h .ed :n Sk*::h ET'-6 2,Nii.h.i,

Provide intimate contset in lid,u 'of positive contact
,

.

! a

$. i
,

!
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! 1. 2. 3.1
'

!
Provide support for the lean backfill and working slab' *

concreta as necessary for safei:y and protection of the,

; meterproof membrane
|.

:
) 4.2.4 Support of excavation, bracing , lagginc.and loan hsekfill

concrete procedure. *

i *

,
'

8. .t . In addition to the underpinning work she'en .in the subcontract
second drawings, subcontractor shall take every reasonable effort

i Paragraph necessary. to maintain'she'iintegetty of th ss b ildings.
.'

e u'- !
-

and taking every ressouable pre (caution to prevent... Subcontractor shall be .respons ble for supporting structures
.

-

,'
t -,

'

_ Miscellaneous i '

.t

During the underpinning / excavation operation, it may be necessary that
.

the devatering subcontractor be allowed decess to the area to install '

small dewatering equipment to further loder the. groundeter table.
., .,

o

11/28/21
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ATTDIDANCE LIST-

C-95(Q) - Bid Clarification Meeting

. .

Underpinning. Excavation and Placing of Concrete ,/

/December 6,1979*

>
:

NAME POSITION /CMPANY PHONE
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Bechtel Associates Professional Corporation
TELECOPY,

inter-office Memorandum;

To J.F. Newgen Date October 3, 1979
- l'

Subject Midland Plant Units 1 & 2 From L.H. Curtis
:

| Job 7220
! Plant Area Dewatering Of Engineering . =-
! File: 0274, C-2645 , F|j $ ii i ~ i '. f
| Copies to At Ann Arbor 3 " ~jj
} L. Basinski T. Johnson Ui ~

3.; ...j J. Beets B.C. McConnel - ~ -

M W. Paris, Jr., ,

7.'.p-

L. Curtis J. Wanzeck J. L ; g-- .,

. .-
~- J. Darby K. Wiedner ~ ~ ' '

.

B. Dhar Com Log -

-

-

i
J References: 1) BEBC-3294, 9/24/79

2) Drawing 7220-C-1145(Q), Rev 4

To expedite the field investigations program for the plant area dewater-
; ing system, the instructions in Reference 1 have been modified. Four
i boring locations have been eliminated, five boring locations have been
; shif ted to more accessible areas, locations of three pump test wells'

have been predetermined, use of Revert as a hole-stabilizing agent will
be permitted, and the installation requirements for the pump test wells.

have been established.
.

- The revised schedule of berings described in Reference 1 is as follows:
{- Approximate,

Boring * Location Depth ** Well
PD-1 S5335/E50 75 No
PD-2 S5335/E110 55 No s

.

PD-3 S5335/E185 55 Yes**
PD-4 S5335/E250 75 No
PD-5 SS335/E315 55 No
PD-6 S5325/E390 55 Yes**

-

PD-7 SS335/E450 75 No
PD-8 S5325/E515 55 No
PD-9 SS260/E600 75 No .

PD-10 SS275/E485 55 Yes**
PD-11*** S5065/W30 60 Yes**
PD-13 S5095/E540 55 Yes**
PD-14*** S4980/E980 50 Yes**

3 PD-15*** S4S70/E695 55 Yes
-

' .1
PD-19 SS192/E160 60 Yes

| PD-20 SS192/E348 60 Yes

* Borings PD-12, 16, 17, and 18 have been eli=inated.
**To be deter =ined by onsite geotechnical engineer

1 ***New location.

:f-.

ii t
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Bechtel Associates Professional Corporation
'

TELECOPY

*,

j IOMtgg.F.Ne.' gen
BBCj
Page 2

i

! Revised Reference 1, Note 1 to read:

1) The holes for the borings shall be advanced with casings, hollow-
stemmed acgers and clean water, or with the use of Revert. Bentonite

! or other hole-stablizing chemical agents shall not be used.
, ,

| Revised Reference 1. Note 4 to read:
; 4) Borings PD 1, 2, 4, 5, 7, 8, and 9 shall be plugged in accordance
- with Note 11 on Drawing 7220-C-1145(Q). The remaining borings
I shall be either plugged in accordance with Note 11 on Drawing 7220-,

C-1145(Q) or converted to a pump cast well or to an observation
,

well as directed by the onsite geotechnical engineer. Wells shall'

be provided vich permanent barrier protection.
'

All other requireesnts specified in Reference 1 remain the same.

The pum; test wells shall be a minimum of 8 inches in diameter and shall
be provided with a minimum of two observations wells and two borros
anchors at each location. The installation details of the. test wells,,

observation wells, and borros anchors, and the procedure for performing
the pump test will be at the direction of the onsite geotechnical engineer., .

Y ' 'R
L.E. Curtis

,,
,

! BCM/js
a 10/1/5-

1

7
,

i

i

|

.q

!

i
i

t

'
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| MIDIJLND SOI:.S

CHRONOLOGY AND SUMMARY
[
I

;

Soils placement en the Midland job is broken down between cooling pond dike
.

construction and plant fill. This write-up will address the soils placement

| history for both areas, however, greater detail will be provided for the

[ ._ , plant fill as that is the area where significant soils problems have been
;

| encountered.1

1

i
A subcontractor (Cannonia, Inc.) constructed the dikes during the period of'

4

1969-1950 and 1973-77. The original contract was let to Cannonia in 1968.
1

I The dike design is basically a clay bara with a sand core. The dike was
!

.

designed to be constructed from on-site clay materials and imported sand.
I

i Shortly after work started, it was discovered that sufficient specified clay

materials were not.available on site. In response, Project Engineering revised

the specification to allow greater fines (i.e., de,lete. the requirement that

not more than 60 pass the No. 200 sieve) . Work contin.ed and the emergencyi e

cooling water pend was essentially coupleted and asomt dike work complaced

prior to subcontract closeout in 1969. This subecurract closure was a part
i

of pro ect shutdown due to licensing problems.s,

3

he subcontract was rebid in 1973 upon project reactivation and was again'

svar.ded to Cannonia. The previous specification change on increased fines

vas'omitted from the new subcontract specification sad had to be added

|after award.
|

Cannonie continuously complained about the lack of " good soil" to build
_

1- ,

1
1

5B 17131
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haul roads. Even when well compacted by heavy earth moving equipment,

the roads turned to quagmires when heavy rains fell. Cannonie also

'

experienced continual problems with moisture control in the borrow and

fill areas. In 1975 a contract change was negotiated for over

$1,000,000 to compensate Cannonie for changed conditions.
i e

Cannonia ccapleted the pond dikes, the plant area dikas and the north1

j plant fill during the 1973,1974,1975 (part thereof) and 1976 seasons.

In 1977 Cannonie returned to the site to complete site fill south of the

power block, part of which had been completed by Bechtel.
i

The specification for the dike construction required the use of*

1
' mechanized equipment for fill placement and compaction. It also required

this equipment and the mav4=um lift thicknesses for which the material was

to be placed to be qualified. These qualification tests were run and
,

{ documented.

In process acceptance of fill placement vaJ based on the number of passesi

i
'

of the equipment, the minimum number to 'r. ii va compaction being determined
i

|' in the aforementioned tests. Final acceptance of the clay fill was
#

; based on in place density and moisture tests taken within specified

frequencies.

Cannonia's Quality Assurance program included an on site quality control

engineer to provide a continuous overview and inspection of their work.
,

!

Ris duties included verification of proper equipment selection and

[f.
performance, material lif t thickness, number of roller passes and )

.1
maintenance of quality related documentstion. The 3echtel Subcontracts '

; *

Sg 19132
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,

Group adninistered the subcontract for Bechtel while the Bechtel Quality
Control Department provided a surveillance inspection over Cannonia's

-

Bechtel's Geo-Technical
Q-listed votk for the period of 1974 thru 1978.

y

Group provided an overview of Cannonia's work by a series of periodic
,

1973-1974These site visits were most frequent in the
site visits.;

Bechtel's Quality Control Department was responsible fori work period.
"

i f

reviewing the in place moisture and density tests for final acceptance o

There were Bechtel and Cannonie generated nonconformancesdika material.
These nonconformances have been resolved owing in

.-

over the dike work.

-
part to borings taken to qualify questionable materials.

Plant area fill (which is essentially complete) has been placed by both
Connonia's work was limited, -

a subcontractor (Cannonie. Inc.) and Bechtel.
l equipannt.

to placement of large, open plant fill areas with mechanica
d<

-

whila Bechtel generany placed =am11er areas inaccessible to mechanize
,

- -
.

Bechtel has, however, placed some,

equipacnt with " hands on" comptetors.;
,

Placement of plant fin
kress of plar.t fin with machantzed equipment.

'

f.
4

has extended from 1974 to present.i
>

There are some noteworthy differences between the dike work and plant
~ P

the Project Engineering call outFirst,
fill which should be examined.

fer plant fin, including that under Q-listed structures on fill, consisted'

of random fin. Random fill, by definition, could consist of any site

materials which were free of humus, orgacies, or other deleterious
fi

material that could be compacted to meet specification requirements,| i

|

Concrete could be and was utilized as a random fill material at thel i

<

,

t

58 19133
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; discretion of the field engineer. There were no specification directions I

f prohibiting or specifying the use of different types of random fill

I
materials in a common area. Layering of different random fill materials

was allowed. Secondly, the acceptance of plant fill has been based upon

meeting the specification compaction requirements as determined by taking

tests within specified frequencies as opposed to a number of equipment

; passes. The specification did specify maximum lift thicknesses (12" for

i clay and sand) and required that qualification tests be run to verify

that the compaction requirements could be met. Qualification tests were

run, albeit, as production tests on fill placements.

The Project Engineering documents for compaction of clay materials used
,

for plant fill have been contradictory in the past. The Dames and Moore

soil report, which was a part of the PMR, specified a compactive effortJ

to yield 95% of the nav4== density by ASTM 1557 Esthod D. The "Placanent"

sectics of the projection specification indicated that the material should

j. bu placed to zaet the aforementioned criteria, however, the " Test:Ing"

! section of the same specification callad for the material to be tested
j.,

to 95% of maxiw: density by the Bechtel Modified Proctor (BMP) (95:
$
4

maximum density by the BMP is equivalent to approximately 90: maximum> '

#

density by ASTM 1557 Method D). The project specification for the on site

. materials testing subcontractor (U. S. Testing, Inc.) also specified that
;

'the clay meterial be tested to 95% of maximum density by the BMP. Field

Engineering questioned Project Engineering on this contradiction and were

advised that 95% of sev4== density by the BMP was to be used. Geo-Tech

maintains that Project Engineering was in error in their position;'

}
i-

: 58 19134
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specifically, 95% of maximum density by ASTM 1557 Method D has always

been and is still required. Project Engineering did revise the

!
-

affected specifications recently to require 95% of maximum density by

I ASTM 1557 Method D, however, the field has only been able to qualify a
'

single piece of hand held compaction equipment (" jumping jack") at a

_
4 inch lift thickness. All other hand held equipment has failed at the

$ 4 inch lif t thickness. Attempted qualification of a 25,000 pound

dynamic force sheeps foot roller at an 8 inch lift thickness has also

failed. It would appear from these qualification tests, that the on site,

!

; i clay material is suitable for dike construction tsing large equipment but
1

-

is not suited for use as plant fill in the power block area where the work

areas are small and generally inaccessible to mechanized equipment.
>

'

As stated previously, an overview of dike construction was provided by

..'. .

Geo-Tech (ms: notably) in the 1073-1974 period. The Damec and Moore

soil report and a Project Engineering internal design criteria procedure
: 1

,

; required thus all soils work on *:he Midiand proj act inc3uding testing he,

6
-

- performed under the continuous direction of a qualified soils engineer.

Neither of these documents defined a qualified soils engineer nor did the
,

j project specification require the presence of this individual. (The

field found out about this requirement during the NRC investigation of the,

'

" soils problem". Geo-Tech did not _ provide an overview on past soil placenents

for plant fill. The project specification has, however, been changed

recently to require an on site Geotechnical Soils Engineer to provide

technical direction over soils placement. Geo-Tech was not able to

.

provide this individual so Construction retained the services of an

Individual with a masters degree in civil engineering (soils) and 3 years
,

SS 19135.
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, consulting experience. This person was deaned to meet the requirements of

being a qualified soils engineer.

All soils testing on the project has been performed by a subcontractor

(U.S. Testing, Inc.) . Their responsibilities include taking tests in

accordance with ASTM Standards at locations specified by Bechtel or

Cannonie, While not explicitly stated in their contract, in the past

U. S. Tasting also accepted the job of soils classification to facilitate,

tes ting. This has been changed in that the specification now requires

U.S. Testing to run a proctor for each clay test and a relative density:

for each sand test.

Soils placement by Bechtel has been done in the past under the technical.

direction of Bechtel field engineers assigned to specific plant areas

1. e. , yard facilities, A=41 * =7 3u11 ding, etc. There was not a

designate.d soils field engineer on the jobsite. Escsuse they were!

} assigned responsibilitic.s in addition te soils placement (1. e.,,rebar
!

and formwork inspection, material requisitioning, etc.) the field engineers3

:

j i sere not always physically present during the fill placement. Labor
I i
~

t forement were utilired to help call of soils testa under the direction
~l

; of the field engineer. Technical acceptance of plant fill was based oni

satisfactory test results. As stated previously, the specification now
'

tequires that all fill be placed under the continuous direction of the

on site Geotechnical Soils Engineer.
1

!

His responsibilities include in part::
t t

l i

| 1. Approval of all subgrade preparations. |
'
.

..

:.

1

i
.
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Suitability of materials used for random fill. I2.
i

Approving the use of different random fin caterials in I

3.
the structural integrity oflayers and zones so that I

buried utilitiac and supported structures is not

jeopardized.

Selection of lif t thicknesses for the equipment used for4.

compaction.

Maintaining moisture control during the placement.5.

Proper performance and application of compacting.

6.

This includes speed, frequency, number ofequipaanc.

passes, proper overlap, and lif t thickness.

Calling for soil tests within the required specification7.

frequencies.'

Reviewing the acceptability of all soil tear reports.8. '
,

Bechtel Field Quality Control F.ngineers performed surveinance inspectix1

|

f
of Cannonia's placement of Q-listed plant fin. They also provided

,

; Ir. general,
~|

surveinante over Q-listed plant fill placed by Bechtel.

this meant that two to three times a day the Q. C. field engineer ol servedI '.:
Fun time inspection was not1'

f
the fill placement and testing operations.

,

Quality Control has now revised its inspection program toimplemented.
;

| provide field and laboratory Q. C. Engineers to provide continuous

surveillance over the placement and testing activities.

!

The settlement of the Diesel Generator Building was noted during routine
''

factiement markers were assigned and an extensiveconstruction survey work.
|

soil boring program was undertaken to ascertain the extent of the problem.
,

| ,

!

,

| SB T7137
|
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The results of the boring program which are included in MCAR 24 show

material with highly variable properties in the first 15 feet under the

structure. This fill which consists essentiany of sand over the

northern half of the building and clay over the southern half, was

placed by Bechtel in 1977.

As a result of the problems with the Diesel Generator Building an,

extensive settlement monitoring and soil boring program was undertaken

for the balance of tha plant. This program included borings taken through

building base slabs. The results of this investigation are included in

) CAR 24. As a general rule, in those instances where " soft" fill was

encountered the fin was placed by Bechtel using hand held equipment.

It has been determined that remedial actions vill be required to correct

the discrepant soils conditions. The most coteworthy is a plan to

provide a permanent plant davatoring system for the pcuer block. It is

felt that a draw down of the water table vill eliminate the potential for,

iliquefaction of sar.d fill under a seismic cvent. A summary of other !

remedial actiins is provided belev.
; ]

-

Proposed
Structure Remedial Action'

,

Diesel Generator Building Surcharge Program'

(In progress since 4/79)
,

L' nit #1
! Surcharge program

Main Transformer Area (In progress since 6/79)

Condensate Tank Area Provide flexible pipe connections
to tanks to acce==odate
anticipated settlement

-i

r

SB 1713s
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Structure Proposed
Resedial Action

Service Water Structure
(North Corner) Piles and pile cap to provide:

vertical support,

Diesel Generator Fuel
Storage Tanks Proof Load by filling with water

i

(In progress since 3/79)
<

Borated Water Storage Taeks Proof load by filling with water
Auxiliary Building Train Bay None

,

Units 1 & 2 Feedwater
Isolation Yalve Pits Remove and replace defective soil.

Will require local dewatering
-

Units 1 & 2
Electrical Penetration Rooms Remove and replace part or all of

the defective material. Will
require local dewatering and
temporary underpinning

The above actions are described in more detail in Bechtel's response to
the NRC's 50.54 (f) request for info:tation. ,

,

4

As investigation 1.sta de scil problems on the Midland jobsite continues
ij s

'

;

certain conclusions are being rasched by individuals as to the preba' ole
.

l
!

No sin 71e root cause has been identilied; the general consensus
cause. .

\ '
! i

!j is that several items eclabined to produce the problem
The items most s.

;

pronintntly suggested are summarized below with the field's comments
,

t

i i on them.

Item 1 - Far too great a reliance was placed on testing for!
1

i acceptance of the fill. When combined with questionable test
J '

results (as observed by a detailed review of U. S. Testing I

i

operations and some 6,000 soil tatt reports) this could produce t

placements not meeting specification requirements without'

raising questions.
' -

1

t

1
!

.
.
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,

Tield Coc: ment _ - The acceptance of plant fill was based on

acceptance of in place density tests by Project Engineering
,

All parties (Bechtel Field, Q. C.specification direction.

and Project Engineering and CPCO) participated in the

selection of U. S. Testing as the on site testing laboratory
Noand the eventual monitoring of their activities.

adverse trends were uncovered in audits of their soil
s

testing activities.

'

Item 2_ - The lift thicknesses at which the fill was placed
>

The required compaccion could not be achievedwere excessive.

using these thicknesses and the equipment that was used.
'

.

Tir.1d Cor=ent - The *.if t thicknesses used vere *.-ithin the!

f

specification Hafts and were qualified by in pizca density
,

production tests.
'

|

Ices 3 - A " qualified" soils engineer was not ca site to provide
I

i continuous technical direction over plant fill placement and4

'

This individual vould have identified that: ; associated testing.
i

the testing was questionable and the lift thicknesses excessive.
,

Field Comment - Project Engineering's failure to include this

requirement in the project specifications and Geo-Tech's failure

to provide an overview of plant fill have been identified earlier
| The current On Site Geotechnical Soils Engineer

,

in this report. -

f
who fills this requirement has a y. asters Destae in Civil| ,

!

i
b 58 1914o
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Withouti

Engineering (soils) and 3 years consulting exper ence.
have been

specifically directed, the field would notbeing
fications as the

expected to use someone with these quali

field engineer assigned to soils placement.
l for varying1

Item 4 - If test pads had been run on the materia
h.

lif t thicknesses, aciature content and equipment use, t e.

re
,

field would have known that their placement techniques we
,

improper.

lification
Field Comment _ - This seems unlikely since the qua

rt of production
tests were run and accepted, albeit, as pa

teste.

f the fill placement
Item 5_ - There was insufficient inspecticu o l ed on the
and too much responsiblity and reliability was p ac

'
.

I i
foremse ef the soils crew.!

ny othert

Tield Connent - The quality of soils pisc ament, or a
i '

.

! The techniques4

activity, is not achieved by inspection.
rvision were the

_ used by craf tsmen, field engineers and supe
d appeared to achieve

equivalent of those used previously an
!

d with
f satisfactory results when checked in accor ance

ification :elies
specification requirements. (Note that spec

on casting for acceptance.)
t

M - The nuclear densiometer (Troxler device) can give1

This can lead to|
erroneously high moisture contents. f clay soils.
erroneous conclusions about conpaction o

,

58 17141
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Field Comment - It appears that this is a true statement. Although

initial correlations with traditional techniques for moisture content'

determination were utilized to approve the use of the Troxler device,

subsequent correlation checks were not made. Use of the Troxler device has

been discontinued.
,

Ites 7 - If clay is under compacted and is on the dry side of the

optimum moisture content, the uncompacted clay lumps may soften when'

saturated by groundwater.

Field Comment - This appears logical, however, it is difficult to assess'

!
the actual noisture content at the time of placement in light of the

reliability of the Troxler device.

Item 8 - Quality Assurance problema with reinforcing steel in tha 1975-1977
i

i time period detracted from the effort required to ensure a proper program
,

j
~

for plant fill soila placement.

! ,

i
: ; Field Comment - ibis is a highly subjective conneent and if applicable was '

j
! .

not a major cause. It could have been contributory, however, as rebar'

-| did take top civil priority during this time period.

1 ;

!

!
General Field Comment - It appears that no one item will be traced which4

-,

; f caused the " soil problem," however a series of probable causes could be

put together as follows: i
<

l

1. Site fill is designed as a " saturated area (il e., the '

i ,

;
l

,

,! 1mpervious dike follows the site perinater allowing free i

1

| flow of cooling pond water into the site fill). f
,

l

4
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2. Random fill is specified for the plant fill which allows
'

significant use of sand (around pipe, duct runs. |
,

buildings, general backfill, etc.) and concrete. The
,

sand provides flow paths for water as do the interfaces

between the various fill types (concrete / sand,
'

concrete / clay, sand / clay).
F

3. Decrease in compaction requirements from 95% ASTM 1557-D

to 95% BMP (about 90% ASTM 1557-D) .

j ; 4. Design asterial was not available on site and a
,

material containing significantly more fines was

substituted. The substitute material was auch more
' difficult to handle, particularly in terms of moisture
< ,

control, taali, hand held equipment may net have beens

,

i able to properly ccupact aven though tests were OK. iV,

'f Also, this material was subject to " pumping" sad
r4

'

e

bnakdown when exposed to water flow, perhaps as

3 | seen at soil type boundaries.
!,-,

[
j I 5. Soils testing apparently gave erroneous results both

,

!

$ from the point of Trouler use and generally poor
i
s, .

;- testing results and errors.

4

L

6. Inadequate Non-Manual control of the placement process;

j , to assimilate the various deviations from ideal and
11

'
recognise the potential problem. This would include Field;

|
4

.

|

|
-
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-

' ' Engineering Supervision and Tiold Quality Control, Quality'

I Assurance, Project T.ngineering and Geo Tech were also
- , ._ ,.

contributod.
'

,

> ..

, - .

; <* Note se of 8-24-79 it has become nece$s'ary to abandon efforts to.-

compact random fill ..to 95% ASTM 1557-D as we have not been able to
- .

._>

consistently achieve such cosysetion with any hand held or
..

,

,

i

motorized equipment (except jumping jacks inventoried earlier)

available to the field.

|:. . . ~

1
~

I

*
|

.

!

,

d ,e

I
s' ,

,

i
i

i

* *%

b

m

9

e

M

4 Y *

1
,

a

I 4 4

!
!

s .
.,

.

., Y

, s

]i r s.
'

.
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,
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'

s - REVIEW OF U.S. TESTING COMPANY

- FIELD AND LABORATORY CONSTRUCTION

| ' TEST DATA ON' SOILS USED AS FILL
"

i -

~

i

4 s

' ~

tbLrevies was made'as a result of sett!1esent of the diesel. This iii-d
- ,y

generator' building in excess of that predicted." Soil samples indicated

soil condiSlons not coispatible with good quality fill. All fill was
'

*
, . . ,

'

judged as it was being placed by'the results of the field tests
'N s

perf'ormed by U.S. Testing Company.
^

s ,

" ****r

The review showed a large number of. discrepancies as outlined in the
~.. ,-

_iollowingparagraphs. Review comments ard, based on the tactinical
,

specifications and subcontract documents agreed to by U.,S. Testing
i

. Company.; Prudent soils engi.neering and soils testing judgement was
..%

assumed'basedonpersonnelresumesand.previoIsdocumentedwork
% x' ''

.- s
*

experience of U.S. Testing Company.
,

, ,

,
.' ,,? s: -

1 -

*--s
-

.,

;i 11. Overuse of. laboratory test compaction curves. '. Table S 1 of
! ' m i

*
.

-spidi(ication-7220-@-208, page 148, indicates one field density-t

.. 1
. . -

* and moisture; content' test be taken per every'500 cubic yards of |
'

. - .. .+-

' fill placed. It also indicates one campaction,i grain size, and
s cx .,77, g ys

specific gravity per every 10,000 cubic yards of material.
'... - 1

- +
,

,

This,gives.a ratio of 20_ field density testii to'l lab compaction
1 .s,

test. This requirement was not followed by U.S. Testing Company.*

ss

Records chow thatJsome laboratory compaction curves were"used*-
'

4

several hundred times over a period'*exceecking 1;w 'Nyears.-
*

. M'
,

A. %

, . _ ' . ,. . . -- - e
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though no time requirement $ on use of lab tests h specified,

prudent knowledge of soils testing and variability of soils

from large borrow sources would preclude such extended use.

2. Occasional use of differen't compaction tests to clear a

failing field test. A field test that fails to meet standards

dictated by the selected laboratory test data must normally be

cleared by another field test in the same area on the same typa

of soil compaced to the same laboratory data. In some cases,

laboratory data were used to clear failing tests that were

classified failed by different data.

3. Test Results plot above zero air voids line on compaction

data plots. For a given soil at a given specific gravity, it is

impossible for a test result (defined by moisture content and

density) to plot above the zero air voids curve. There are numerous

cases when this stipposedly happened. If some of these points are
,

f translated into a specific gravity (assuming slightly less than

100% saturation) impossibly high values result indicating

| something is wr6ng with the data.

-
>

4. Some points indicate extremely high compaction effort. Spetifications-

call for a field compactive effort of 20,000 ft-lbs. Laboratory,

test curves must be related to the same effort for use in
-

compacing with field tests. According to plots of field data

.|-
I
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p64ats, other field compactive effort ranged from less than

10,000 ft-lbs to over 60,000 ft-lbs of effort or field test

'

data is wrong in many cases. It is noted that 100% of modified

Proctor (ASTM D 1557) whiche is extremely difficult to obtain is

rated at 56,000 ft-lbs of effort. Therefore, it is highly

doubtful that 60,000 ft-lbs of effort was actually obtained.

For comparative purposes, it tas determined by testing (performed
'

by Bechtel on a repres(Qdktive site soil sample) that 100% ofa

specified effort (20,000 ft-lbs) is approximately equal to

94% of the maximum density as determined by ASTM D 1557

(56,000 ft-lbs effdst).

.

5. Calculation Errors on field data sheets. Arithmetic errors

are noted on some field data sheets that were not corrected.

There is a signature at the bottom of the data sheets indicating

j that the data and calculations had been checked.
,

.

f 6. Repeated use of questionable laboratory test data. Some

t'

( laboratory compaction test data were used repeatedly even though

the field tests compared to them failed repeatedly. In one case,'

,

the first 15 field tests compared with the same lab test failed.

Prudent soil mechanics knowledge would call suspision to this.
i,

.

7. Retests foo far fram original tests. In some cases, retests to

clear a failed test were not taken in the same area. Either
,

%

/

h

E 4
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.

test location coordinates were incorrectly listed on some data

sheets or some retests were over 20 feet from the failed test
4.

location. There is also a probably error in recording dates for

testing or retesting since one retest was dated 3 weeks prior

to the time the original test failed.

8. Limits of accuracy for laboratory data. Specified compactive

effort was 20,000 ft-lbs. This establishes a compaction curve

relating moisture and density for a specific soil. Mo&Ature;

k was specified for field placed fill to be within +2% of optimum

moisture as determined by this effort. Density was specified to

be greates than 95%6cf the maximum density as determined by this

effort. Prudent soils knowledge also indicates values over

abont 5% greater than this effort should be suspect. Once

compactive effort becomes significantly higher than 20,000 ft-lbs

-? or indicated density greater than about 105% of maximum, the labo
d

! laboratory test data may no longer be acepptable for comparison.

with field data. As compaction effort is increased, maximum'

1

density is increased and optimum moisture content decreases. The-

j sha)e of the compaction curve changes 69th a corresponding change
'

|
'

in range of acceptable moisture content relative to optimum. A

+2% numerical value of moisture content acceptable at the specified
q
j compactive effort would be too wet at a higher effort and at very
.

high densities may show anaapparent location to the right of the

; air voids curve. The basic error described here was apparently
!

|
' overlooked by U.S. Testing Company. Plots of seleeted laboratory.

| |
t
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compaction test data with assigned field test results are given

at the end of the text. A window of acceptability is shown

for each laboratory test. The above discussion becomes

readily apparent.

~T , s ~a v

%d r*
9. Accuracy of test equipment. Calibration data for the Enexle)

.

_
Nuclear Bensity device indicates a range of accuracy of _+4%.

Such a large variation should be verified as it could have

impact on test results that were marginally acceptable.

10. Relative density versus proctor type compaction curve. Cases

were noted where material classified on the data sheet as zone 3

(sand) was compared to the proctor pe test and other cases

where clay soils were compared to e&lative density tests. An

error exists either in listing the wrong type soil the data

sheet or in comparing field test results to the wrong laboratoyy
.
'

test data. .

1
I

In summary, referring to the attached data plots, only about 25% of.

I the field testpresults fall in the zone strictly defined by the

specifications and prudent knowledge of soil mechanics. About 40% of
,

,' the data falls in a zone considered possible for the given soil as
!
!
; defined by an obtainable sospective effort of 1002 of ASTN D 1557.

Basedontheshotgunscatterotiddaa(shownontheplots,eventhelaws

of probability indicate this much data wat1d fall into the acceptable
,

window.
t
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Since no reliable conclusions can be drawn to clearly define. good

i
data from bad data, all points are suspect and, therefore, all of

the thousands of data points determined by U.S. Testing should be

4discarded as totally unreliable.
.
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- MIDLAND NUCLEAR PLANT
.

JOB 7220-101

SPECIFICATION & SUBCONTRACT REQUIREMENTS-

AND

ENGINEERING PRUDENCE
i

This is a comparisr.n of what the documents call for in black and white

as compared to good prudent soils engineering. Documents referred to

are listed below:

Specification 7220-C-208,

,

Specification 7220-C-210

Subcontract 7220-C-208

Specification 7220-C-211

Specification 7220-C- 22

Document Prudent Practice
4

Subcontract 7220-C-208

1. No. 24, page 7 of 15, states 1. No explanation required.
'

i

{ that the Subcontractor shall

:
; be responsible for his work

- i

, and for any damages caused-

I
by him.i

! -} 2. No. 25, page 8 of 15, 2. No explanation required.'
i
'

states that during performance..

,

| of work or final inspection

I or during the warranty
4 .

' > period, Subcontractor shall

correct any defects caused

by him.

SB 18314

a
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MIDLAND NUCLEAR PLANT

.

JOB 7220-101

SPECIFICATION & SUBCONTRACT REQUIREMENTS

AND

ENGINEERING PRUDENCE

This is a comparison of what the documents call for in black and white

as compared to good prudent soils engineering. Documents referred to

are listed below:-

1 Specification 7220-C-208

Specification 7220-C-210,

Subcontract 7220-C-208

Specification 7220-C-211

Specification 7220-C- 22

Document Prudent Practice
.

' Subcontract 7220-C-208
'l

1. No. 24, page 7 of 15, states 1. No explanation required.

| that the Subcontractor shall'

I |

{ | be responsible for his work

i and for any damages caused

g by him.
I

; 2. No. 25, page 8 of 15,

f states that during performance 2. No explanation required.

of work or final inspection.

I
.

or during the warranty
!

period, Subcontractor shall+

correct any defects caused
.

* by him.

.
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_

Document I Prudent Practice
-

,

Subcontract 7220-C-208, Con'd

N . 40, page 13 of 15 3. Properly skilled workmen3. o

states that Contractor would have recognized bad

can terminate Subcontractor test results.

for default. Lack of
.

a

j properly skilled workmen

is considered default.

4. No. 42, page 14 of 15, states 4. No explanation required.

i that final acceptance by

Contractor is subject to

inspection and tests proving

work was done in accordance

with requirements.

5. No. 45, page 14 of 15 5. All ratesting and exploration

discusses payments to is due to faulty testing by

Subcontractor on successful U.S. Testing; therefore, they

completion of work. should pay for it.

! Subcontractor is responsible
;

.

! for defaults.
;

! 6. Exhibit C, page 17 of 47. The 6. U.S. Testing Company position
last sentence of the first; as stated by themselves.

paragraph states: "Our

; Company's responsibility to

the Utility is to provide them-

with data to allow them to
.

accept or reject specific
,

construction materials."'

,

SB 19316
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6. U.S. Testing Company position;

1-

as stated by themselves.
construction materials ,,
coastruction natarials...

i

~

' construction materials."'

i
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PrudekPracticeDoctament
,

Subcontract 7220-C-208, Con't
.

7. Exhibit C, page 17 of:47.' No. 7. This recognizes U.S. Testing

2 statas, "You are to Co. responsibility of having

' immediately report data that personnel competent to judge

indicates material that does acceptability of test data

not comply to specifications results.

| or procedures."

8. Exhibit C, page 20 of 47. 8. See Note 7 above.
4

Item F states: "Immediately
i
; inform the designated Quality-

Control Engineer of any

i specification violation or
i

failure in test results. Such
,

i

I notification must be indicated

on the appropriate daily report."

9. Exhibit C, page 21 of 47. The 9. No explanation is required.
,

| Note states that U.S. Testing
1 '

i ! is to provide inspection and
i

test data to the QC staff.
I i 10. Exhibit C, page 26 of 47. 10. U.S. Testing did not do what
!:
' Soils inspection and testing they said they would do.,

| |
'

.; as understood by U.S. Testing Refer to items B, C, D, E, F,4

: 1
; A is outlined here. and Note on page 27 of 47.

|-

.

: |
.i Ij

.i'

0 |
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Document Frededentraca&cece'
.

. ,

'
.

Su ontract 7220-C-208, Con't
.

7. Exhi t C, page 17 of 47. No. 7. This recognizes U.S. Testing

2 stat "You are to Co. responsibility of having,

; immediat y, report data that personnel competent to judge
t

,' indicates terial that does acceptability of test data
4

; not comply to pecifications results.
2

; or procedures.1

- 8. Exhibit C, page 30 f 47. 8. See Note 7 above.
: >

Item F states: "Ima intely
,

inform the designated lity

i

Control Engineer of any
3

: specification violation or

j failure in test results. Suc,

notification must be indicated

i j on the appropriate daily report."
'

t

2 9. Exhibit C, page 21 of 47. The No explanation is required.i
,

l -! Note states that U.S. Testing

! I
' is to provide inspection and'

*

_, test data to the QC staff.
d 10. Exhibit C, page 26 of 47. 10. U.S. Teeting did not do what

,

Soils inspection and testing they e id they would do.4

}
as understood by U.S. Testing Refer t items B, C, D, E, F,

|
I i
' is outlined here. and Note on pages22 of 47.'

e
4

e

e

J

b

i

. ss}$319
'
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Document Prudent Practice I
- ,

Subcontract 7220-C-208, Con't I

11. Exhibit C, Page 29 of 47. 11. ASTM D 698 at 12,400 ft-lbs

Item E quotes wrong ASTM effort is referenced rather

'
designations for referencing than 20,000 as specified.

laboratory tests.

;
_

Spec 7220-C-208

12. Sec. 9.1, page 14. When 12. Do we have records that we

directed by Contractor, directed U.S. Testing to
'

ASTM D 1557 is to be do this?

modified to 20,000 ft-lbs

effort.

13. Table 9-1. This table 13. Subcontractor should take

specified test frequency initiative in decemining

relative to cubic yards of fill amount of fill placed so as

placed. to determine when to run a
*

new capaction test. However,,

responsibility should be
,

<

shared with Bechtel/ Client QC

to provide this data to

i
Subcontractor.

,

i

|

1 f

.4 J

{

44
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Document Prudent Practice
,

.

Subcontract 7220-C-208. Con't

11. Exhibit C, Page 29 of 47. 11. ASTM D 698 af 12,400 ft-lbs

Item E quotes wrong ASTM effort is referenced rather

designations for referencing than 20,000 as specified.

laboratory tests.

12. Spec 7220-C-208, Sec. 9.1,

12. Spec 7220-C-208
-

12. Sec. 9.1, page 14 When 12. Do we have records that we

directed by Contractor, directed U.S. Testing to

ASTM D 1557 is to be do this?

modified to 20,000 ft-lbs

effort.

13. Table 9-1. This table 13. Subcontractor should take

specified test frequency relat initiat&te in determining

I

relative to cubic yards of fill amount of fill placed so as

placed. to determine when to run a

new compaction test. However,*

responsibility should be

shared with Bechtel/ Client QC
'

to provide this data to

:

Subcontractor.'

j 14......

| !
Spec 7220-C-22'

14. Sec. 4.1. page 2. Review )y the
'

Contractor dohe not relieve

the Subcontractor of any of

: his contractual responsibilities. gg gygepgg

.

~ - - - -



- _. . .. . ..- .- .- -- __ - . _ __ - . _ .

r w J mmN--

-

. .

_

! Document Prudent Practice

~
Spec 7220H;-22

14. Sec. 4.1, page 2. Review by the 14. No explanation required.

'

Contractor does not relieve

the Subcontractor of any of his
;

contractual responsibilities.

Spec 7220-C-210
'

i

15. Sec. 12.6, page 50. Moisture 15. Spec refers only to +2% from

1 content is specified as 2% optim e , not to optis m as

above or below optis m . defined by ASTM D 1557,
,

!

ASTM D 698, or 20,000 f t-lbs

effort. Also, a prudent soils

lab technician knows that

! optimum changes with changing,

effort.
*

! - .
,

16. Sec.13.7, page 57. Refers to 16. Does section 9 of Spec 7220-,
,

! compaction equal to 95% of ASTM C-208 modify section 13.7.1;
I

'

,

; ; D 1557 for cohesive soils and of Spec 7220H:-2107 It appears
|

| relative density of 80% for to do so..
,

s

; ; granular material.

17. Sec. 12.4.4.2, paragraph 2, 17. A statement of +4% deviation on
,

,

Xpage 43. Nuclear device may be the Treuler equipment seems to'

used provided results are preclude compatibility of this

compatible with those obtained device with conventional tests.
'

j by the specified procedure.
4 .

,

SB 1S322
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Doctament Prodeon Practice

Spec 7220-G-22

14. Sec. 411, page 2. Review by the 14. No explanation required.

Contractor does not relieve

the Subcontractor of any of his

contractual responsibilities.

15.

Spee 7220-C-210-

15. Sec. 12.6, page 50. Moisture 15. Spec refers only to +2% from

content is specified as 2% optistan, not to optimum as
,

above or below optistan. defined by ASTM D 1557,

* ASTM D 698, or 20,000 ft-lhe

effort. Also,aa prudent soils

lab technician knows that

optista changes with changing
,

effort.

: 16., Sec. 13.7, page 57. Refers to 16. Does section 9 of Spec 7220-
i

compaction equal to 95% of ASTM C-208 modify Section 13.7.1'

|
*

j D 1557 for cohesive soils and of Spec 7220-C-2107 It appears
f' relative density of 80% for granular to do so.
}

] granular material.
t

'! 17. Sec. 12.4.4.2, paragraph 2, 17. A statement of +4% deviation on
4

page 43. Nuclear device may be the Trexler equipment seems to

used provided results age preclude compatibility of this
.

compatible with those obtained device with conventional tests.

by the specified procedure.
.

* C y

SB iS323'
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Prud ent Practice

.

Doctament
,

Spec 7220H2-

18. Sec. 12.4.5.1, page 43. This 18. Prudent soils technicians know
massim ced(mam

section tells in detail how to is not a vertical line

determine maxistas density and but that optistan moisture varies

optistas moisture content. with density.

19. Section 12.6.1, page 50. Spec 19. Prudent soils engineers or

states ministas density but not technicians would realize that

a maxistan. densities above 100% of that

specified would have a lower

numerical value of optimum

soisture content. M" i U
b & & /OT N

O'SWJ las ssssf

.

'
.

!
,

;

.

i
.

i

.

.
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eai2=u d sueen2d susenooo SB 10324

.

___ ,



- ._ _ _ . _ _ . _ _ .

. . . . .

"
Document Prudent Practice

18. Sec. 12.4.5.1, page 43. This 18. Prudent soils technicians know

section tells in detail how to this is not a vertical line
,

decommine maximum density and but that optimum moisture varies
,

:

optimum moisture content. with density.;

19. Section 12.6.1, page 50. Spec 19. Prudent soils engineers or
4

'

states minimum density but not technicians would re&lize that

! a maximum. densities above 100% of that
i

4 specified would have a lower.

i
s

numerical value of optimum
,

I moisture content.
I

1,

i

Document Prudent Practice

:
! *

| 18. Sec. 12.4.5.1, page 43. This,

- *
, .

!

i Document Prudent Practice
!,

i { Spec 7220-G-22
1 <

18. Sec.12.4.5.1, page 43. This
,

i

|!
'

|
,

i
1

1
-
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4

|
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Interoffice Memorandum 002265 |
1

.

J. Rutgers GEOTECH / '

AnaAseca/ /T* '* Na

Job 7220 Midland Project octobe, 90lSTe|@UT/ON /
0''' ' * "#" * '* Subcontract 7220-C-208

U. S. Testing Comments of Bechtel L.E.?$$.E/ [ |fd
Geo-Technical"ReviewofU.S.Testinf" icapri fi f i, I,

Field and Laboratory Tests on Soils" Constr r.r.amy i z . y /t i
'BCBM-521-R cac-I er i v

MidlanA'" - +
c i. Ai n i

_

a

fiIfMn![ .
: 3

__

5
.

megdh"

igcc o e aangu @
Attached is a report submitted by U. S. Testing commenting on oecnte:
Geo-Tech's review of test procedures dated July,1979.

If we can be of further assistance, please contact'us.

.
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001434 File: C-208-222/1015.900
6 October 1,1979

-
,

J

jn:T$s!?5 O 7 @| .h61 *g 5 .|Bechtel Power Corporation ,

U
'

~JP. 0. Box 2167 OL
Midland, Michigan 48640 007 9 1979

Attention: Mr. J. F. Newgen SECHT$L FGWE3 c,.09.s.
*

JO.-3 7220
! Subject: Midland Project Job 7220 pp ,rg:g( f/ ggq

~ -

Subcontract 7220-C-208
,

U.S. Testing's Respense to "Geotech Review'

of U.S. Testing' Field and I.aboratory 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 sumary con-
tained in Section 8, however, we feel it is necessary to re-
spond to all the sections, which in itself det' ails Section 8. -

0

Our response appendices the Bechtel report in so far that-

it closely follows its logic, answering questions or making
!

statements on each~particular point. This U. S. Testing yeport .

|
1s not meant to point fingers in any direction but only to '

.

indicate, to Bechtel, some of the problems and concerns we
i' faced.. '

!
.

-

If you have any questions, do not hesitate to contact me.
~

: Very truly yours, ,

UNITED STATES TESTING COMPANY, INC.

~/f
M. Anselmo

- Project Engineer
i

* 'MA:hg
-

-
! Attachments '

SB 1S34y
.
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UNITED STATES TESTING COMPANY'S.

Response to the Be'htel Reportc
.

.
.

.
'

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

..

.

'

Midland Units 1 & 2.

Job No. 7220
*

.

'
:

q .

*

i

-| Note:, 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.
*

., . .

i

.i

~! ,

.'
.
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,

: -
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1. Use of Laboratory Test Compaction curves

This section of the BechteT 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. -

f

It is the position of U. S. Testing that Bechtel was then and is now
' '

] responsible for the monitoring, determining and communicating with U. S.

Testing.on the fill yardage for use in performing Lab Density Tests. In,

,

fact, there weie more Lab Density Tests performed by U. 'S. Testing Tech-

nicians (who were double checking results) than directed by Sechtel. It

s' ould also be noted that, in most cases, our only Bechtel interface inh

the field was a labor foreman.

The testing of soil will yield the same densities no matter what time lapse
f

'

has expired between original testing and subsequent re-tests as long as the
'

material re-tested is representative of the origina'l tests and the test
.

met, hod has not changed. The actual volume of soil that may be represented

d 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., the same proctor values would be

p0(
-

, . 4employed each time a yard of that particular soil was placed.

l ... .

'

. .

SD 1934g
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Visual proctor selection was many times backed-up by pounding a new proctor, p ,

*
in fact, most proctors on the job were generated in this manner as opposed

'

r

I to Bechtel maintaining a frequency list.
i

'

During the original submittal of U. S. Testing QA Manual', Bechtel (Project g[.
I

.

Engineering & Subcontracts) removed the provisions for performing one-point

j *'WF
! proctor tests for each Field Density Test.

,f^

<P.

2. Questionable Retests f
*

,

!The statement "A Field Density Test that " fails to meet requirements of the
,

i specification should have been reported to Bechtel..." is 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

,a as " clearing" was done so at the direction of Bechte3. The clearing of failing
, _

:f tests still .is a Bechtel responsibility and on the occasions where U. S. Testing
,

; . . . .,

|-i noted clearing tests, the report was a mode of conveying information from our:

1 interface. The Bechtel Report mentions three (3) cases where failing tests
:1

'~i were cleared, one was "apparently resolved by merely using another Laboratory

l3 Compaction Curve...", another " tests labeled ' failed' were incorrectly clear,ed
-

.i
though the same laboratory standard was referenced.", and the third "two'

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

i
4

,

f
| . ..

g

Sg 19 40-
-

,

- 2.-
,

.

9

.
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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
)

1

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.likely 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. -

.

: i 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
'

'I
4

in placement control.
.-

.

3. Theoretically Impossible Test Results
q
!

-i Any given soil has individual components that cover a broad spectrum of .

i

; specific gravity values. The major factor contributing to specific gravity'

ij 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
; j. 1Ga Sua i-<

5?
**' *~*

; eJ .; .s - -*
,

,
- - .
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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. 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 accord,ing 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 unfortuna,te that Bechtel's checking system simultaneously

experienced difficulty., .

*
,

.

5. Limits of Accuracy and Acceptability for Test Data

Although Bechtel statements 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
i

has been demonstrated that the nominal scattering of data that may not have

been anticipated was well within' the statical variance that would be applied
.

to this datn.1

'

.

-

. SB 18332'
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6. Accuracy of Test 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 apprcximately
. -+

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 9 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.

7. Relative Density Tests
,

Some of the specification 7220-C-210 zone numbers are an area of concern

because of the overlapping soil classifications, i.e., clay could be either-

P '

| zone 1 or 2. The inherent ~ nomenclatura1 difficulties that plagued the -

,

Bechtel Organization in providing data was not addressed in the limited;

1
I potential problem areas. A re-evaluation of test data, with this third
i

-

,! concern in mind, would probably change Bechtel conclusions. -

'

Regarding calculation errors of relative densities and ass 6 ming the'

'

i
validity of these errors, it is again unfortunate that our checking systems'"

i

broke-down. .

,

'

:
c
i
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The re-evaluation of maximum density by the wet method was in response to j
.

a relatively recent innovation of Bechtel assigning a geotechnical: engineer
a

]ej to oversee the soils operation, here-to-fore there have been no " radical .7
-s

. r*~ ,

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 O'. S. Testing in
,

response to material changes that were identifiable by newly instituted

material controls and routine coinmunication with assigned geotechnical

representatives. These current comparisons have yielded maximum density-

'

variations that result in relative density changes from minimal to 20 %.
l IT IS mr-

g gu g=tsRThe acceptability of high relative density results should have been
poenas TW

evaluated as part of Bechtel process control that did not exist. w sM#
,p su. Tuv W-

.

pg & "'
se*p'

Sumary

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

-
3

;
~

detailed in this report.

i

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 ,
,

;
-

.

j j report fails to mention that this method of calculation was a specific Bechtel

directive. R)hev-C. W M ECID O G )
,

: .

t
'

. ' SB.15354
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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 placment responsibilities, none of which are K<.

contractually the responsibility of the U. 5. Testings scope of operations.
e

,

We are the testing arm of Bechtel. Our function is the reporting of data

a t,r

not its evaluation. ,,g g,a
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Bechtel Incorporated
Inter-office Memorandum

,e**

..

J. H.,SJ a'singame
- May 8, 1970

* *
, oa'

Consumers Power Company
- Midlarid Plant Units 1 & 2 '""" H. H. Burke'"' ' :'

joe No. 7220-001
invest;Igation of Sand under of H & T - Soils
Class ~ 1 Structures

0o:4s " At 50 Beale StreetJ. G. Thon
B. M. Pusheck
A. C. Flach, Jr.
R. (.. Kulesza

: -

Enclosed is a draf t o'f document titled " Investigation of Sand below
Class 1 Components," dated May 1970. This program was prepared at
the verbal request of Phil Martinez, in accordance with the commit-
ment for the removal of all sand with a relative density of less
than 75 percent below Class I structures and components.

J-
The accompanying drawing SK-C-247 showing the borehold locations
in relation to the Class I structures and components was prepared
by the Project group with the cooperation of Rick Kulesza, who
suggested the borehole locations. These were> based on 50-foot
spacing, and data from previous investigations was considered.

We recommend that one of our" soils engineers should attend the,

initial phase of this investigation to assist with the attainment
of the required quality of this work, if this meets with your .

approval, then we would appreciate advance notice regarding the *

, scheduling of the investigation.

.' . . <. 'n !'. |,, ,y',,
.' . ' . ', .

,

H. H. Burke ~
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1 DRAFT
.

,, ,

May 1970

1

I
CONSUMERS POWER COMPANY

l

MIDLAND PLANT UNITS I AND 2 |

4

i JOB 7220-001

INVESTIGATION OF SAND BELOW CLASS I COMPONENTS

1. General

The purpose of this investigation is to delineate the areas below,_ ,

Class I structures and components where the foundation soll consists of

sand and to determine the in-situ density of the sand. This will be,

achieved by means of standard penetration tests .-ied out in boreholes...
f

2. Borehole Locations

The locations of boreholes are shown on appended drawing SK-C-247

Additional boreholes may be required to determine the lateral extent of

sand under Class I components. Any additional boreholes will'be re-
.

quested by Engineering after analysis of data from the present boreholes.

3 Depth of Boreholes
,,

All boreholes shall be terminated not higher than ten feet below
,

the base elevations,of Class I structures and components indicated on

drawing SK-C-247 This minimum depth applies where ' sand is not encountered
.

below the foundation level. Where sand extends below the foundation level.,

-i

i the borehole shall be continued to the bottom of the sand and 10 feet into
.

cohesive ' soils underlying'the sand, except that the borehole can be,

;

j terminated where at least three successive tests resulted in a penetration
i

resistance in excess of 50 blows per foot.
.

*.

g 9
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4. Drilling and Sampling Equipment
,

The boreholes shall be performed with a drill capable of installing

SX-size casing and performing standard penetration tests. A hollow-stem

augering machine is acceptable. '

Sampling shall be performed by standard split spoon sampler

described in ASTM 1586-64T. An ample supply of water-tight Jars and,

.
sample identification iabels shall be maintained at the site.

5. Sampling and Testing
'

Standard penetration tests will be carried out in accordance with

ASTM 1586-64T. Special attention is essential to ensure that the free

fall of the 140-Ib. hammer does not deviat'e from 30 inches and that the

sampler is not Jarred upwards during the raising o'f the hanuner. Where

tests are performed below ground water table, the borehole casing must

be nearly full of water during the test. Casing must be used in sand, but

need no,t be used in cohesive soil such as clayey silt, clay and clayey till.

The frequency of standard penetration tests shall be as follows:
'

Above the foundation level of Class il structures indicated,

1 ,

; on the diawings: At 5-foot intervals.
; =<

,

8elow the indicated elevations: At 2-1/2-foot intervals in the
,

i'

first 10 feet,and at 5-foot intervals thereaf ter, to the bottom of borehole
-

,

determined in accordance with paragraph 3

sj The soll recovered in the split spoon sampler shall be described

on borehole logs in accordance with the Unified Soils Classification System.
,

;

Representative portions of all samples, at least 3 to 4. Inches long (where
,

.

possible), shall be placed in water-tight Jars sealed with tape and wax
. or equivalent sealing ~ substan'ce and labeled as to date of sampling, borehole

.

a

SB 19088. -
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number, sample number and sample depth. All sample Jars shall be retained,
,

in Indoor storage until written notice is issued by Engineering that the

samples can be disposed of. The' samples shall be kept out of direct

sunlight and heat at all times.
|

Engineering may issue additional instruction for retainment of certain

bulk samples of material from specific locations.

6. Borehole Logs

All boreholes shall be fully' logged on standard Bechtel log forms

provided by Engineering. The soll data shall be plotted on the logs to
~

scale with respect to depth. All the data spaces printed on the logs
-

.

shall be filled out where applicable. In particular, the following infor-

mation shall be included on the logs:

Borehole number

8crehole coordinates
.

Ground elevation at top of borehole
; Dates of start and completion of borehole

s

Groundwater conditions,

*

| Sample number and depth .

Soil description for each sample:

|i

Number of blows for each 6 inches of penetration

Number of Inches of sample recovery ,,

f' 7 Presentation and Analysis of Results

| ,

! -! Two copies of logs of, completed boreholes shall be sent to Engineering
,

3

.[ on a weekly basis. At least one copy of logs shall be retained.in the
'

Fleid office. Analysis of resulttand determination of relative density and

of limits of sand to be r,emoved shall be performed by Engineering.

'-

SB 19089
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Bechtel Power Corporation
Inter office Memorandum

T. Distribution June 26, 1979 GygCyo,,

DISTRIBUTION
sidike Midland Job 7220 from J. M11andin oisc AcT ivo 5- i'E

Plant Fill Soil Test Results uan <D ~

Review - Generic Dnplications of Quality Assurane uw
DEFT
5 *8 ' *- coointo H. W. Wahl A Ann Arbor

P. Hansen *

|* hu
'
--

,
~

A. Betters %uet- - -

J. Amaral % e ,l I~ *U
M. Mitchell sod 9 ' M ''' W I B

'

J. Bashore REC'O mese 7

An engineering problem alert will be issued July 30, 1979 to document a
comprehensive set of actions as set forth in the attached minutes.

. The actions are a result of a report issued by H&CF which identified seven
questionable areas of concern resulting from a review of U. S. Testing
field and laboratory test data on soils used as plant area fill. The
report concludes that all soil test results are suspect and should not be
used alone for acceptance of the fill.

4

Please note that for loop closure purposes, the problem alert will identify.

a plan and schedule to accomplish actions to prevent recurrence should
such actions be identified.

y,

J{M11andin
1

JM/le
JM-79-66

- attachment

! Distribution: E. Rumbaugh #'WEMNEF"
'

K. Wiedner T. Johnson
D. Johnson P. Martinez
R. Simanek S. Heisler -

J. Milandin G. Richardson

i sa2 sus
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; REPORT OF MINUTES OF THE SOILS TEST RESULTS

JUNE 13.1979
,

.

Those in attendance were: E. Rimbaugh T. Johnson
K. Wiedner P. Martinez
D. Johnson S. Heisler

i R. Simanek J. Milandin
J. Wanzeck G. Richardson

DISCUSSION

| A meeting was held to discuss the Midland plant fill associated soils test
! report ispect on Ann Arbor Office projects and other Bechtel projects. The
: report, current draft forwarded by P. Martinez letter dated 6/12/79, entitled
; " Draft Review of U. S. Testing Field and Laboratory Construction Test Data
i on Soils Used as Fill", addresses seven (7) areas which should be evaluated

and appropriate corrective action taken. The areas are:

1. Over use of certain laboratory testing compaction curves.
2. Questionable ratests.
3. Test results plot above zero-air-void curve on compaction data plots.
4. Reported use of questionable laboratory test data.
5. Limits of accuracy and acceptability for test data.
6. Accuracy of test equipment.
7. Relative density tests.

ACTION ITEM #1,

Engineering will issue a problem alert (s) which is(are) to address the following:
'4

.,
1. Soils placement and testing specification revisions which should be made

as demanded by the results of the review in the subject report.
2. Administrative systems revisions which are necessary as a result of such

systems having had an effect on the technical performance of soils placement
and testing. Administrative systems to be considered are: QA Progras
including adding technical audits of testing lab performance. Sub-contract
Administration, Job Staffing (i.e. qualifications, accountability of soils
engineers), and Methods for dispositioning and documenting consultant's
recommendations.

3. Soils interface conditions. Interfaces where differential settlement could
exist eder a given structure.

4. A plan and schedule to accomplish the revisions to implement the necessary
actions for Ann Arbor Office. Midland, and TP0 specifications and administrative ;;

systems. *!
The problem alert is to be issued by July 30, 1978.t

i
'

i ACTION ITEM #2,

~ Don Johnson to evaluate the documentation and intent associated with the technical'
direction of testing laboratories on Midland and other projects.

Complete by June 22. 1979 gg

___ . _ _ _ __ _ . _ _ _ _ _ . _
' J, Milandirc
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Inter-office Memorandum g |y
*

To E. A. Rumbaugh om November 28,1979 m ,, , n
J. Milandin f?Y ;Nsubject Problem Alert - Large Settlements prom

jDue to Incorrectly Placed Backfill w.v; 1

of Quality Assurance $iEM i i

NS MO me
'"

Copies to At Ann Arbor - *3** -

'

T. E. Johnson W. T. Kellermann
~i

G. A. Tuveson v - S. L. Blue
S. I. Heisler ''-- "

The subject Problem Alert was originated by Ted Johnson as a result of
a meeting which we held on June 13, 1979. The Problem Alert was, in
effect, issued to take advantage of the Midland problem by providing
for certain revisions in our specifications and controls to preclud
such a situation from recurring on another project. As you recall, I
suggested the Problem Alert. Ted Johnson has been working very closely
with me to insum that QA concerns were included. Ted issued the report
to Ken Buchert on October 19 and received a reply, attached, from Ken
Buchert, apparently incorrectly dated, on August 27, 1979.

Buchert's reply, in effect, deleted all the reconnended corrective actions
by the Ann Arbor Office and effectively stated corrective actions which
are essentially the same as the present program. Without the AA0
recomendations, the Problem Alert is truly incomplete. It will not
prevent the problem from occurring again once this Pmblem Alert has been
filed. The idea behind the recomended action of the Ann Arbor Office was
to perserve these experiences by revising generic specifications and'

control procedures which govern the placement of backfill.
,

i

It is requested that you look into this matter to determine why the,
' San Francisco Power Division Civil Structural Chief rejected the corrective
! actions proposed by the Ann Arbor Office. Each of those actions, which were
l proposed, were tied back to pmblems which were identified during the course

of the investigation and were carefully developed to preclude the recurrence!

; of such a situation in the future. Therefore, as the situation now stands,
i if the office follows through on the Buchert August 27 letter, new projects
i may fall into the same situation as Midland did when memories dim.

Please respond by 12/12/79. Please advise whether you consider this a
matter to be handled by an MCAR.

.

I. . 0,. k'

J. Milandin-

JM/le
JM-79-122
File: AAO-QAR-79-66

-i 58 13118
.,
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DISTRIBUTION

To S. Afifi om June 29, 194] "; *^ ['''
+

AOMIN
suoiect Midland Project hem Walter R. Fa MT -- "

Job 7220-101 SCM W d M bReview of US Testing Work o' H&CF - Soildh h D
,M #coa,.uo M. Mirsky/R. Schnaible wM 45/31/C36 ' @yH. H. Burke

Extension 78fg g cs,

. n .a. - .a
REC'D au,s .7 Ma k

%.
I have read the latest version of the review of the quality control
tests in the backfill at Midland and I have the following coments: "M *

wPage 1 line 7 " preformed" should be " performed". ub
-

Page 2 b \*
8th line from bottom - delete the words " soil mechanics"

-

Page 5 line 11 - The sentence starting - "However, the.... is
-

unintelligible. I believe that something has
been ommitted.

Page 5 I don't agree with the discussion in paragraph 6. It is
-

incomplete.

Errors in the moisture content in those cases where the wet density
is correct will just move the points parallel to the zero air voids

Clearly as the report explains this does not provide a reasoncurve.

why points plot above the zero air voids curve. t{owever if the moisture
content is correct and the wet density is wrong then it would be possible

,

i
for points to plot above and below the zero air voids curve depending on
whether the erroneous unit weight is higher or lower than the correct

,

value.
Since no reliable correlation between nuclear and sand coee

,

densities was. performed it is not possible to say with certainty what
;

I the actual reason is. It may well be that the nuclear device was readingi'

both moisture content and unit weight too high or just the unit weightwas too high. In any case the selection of the appropriate compaction
curve.has nothing to to do with this as the zero air voids curve dependsonly on specific gravity. Furthermore based,

presented it appears that U. S. Testing was n,.on the very limited datao better able to do sandcone tests than nuclear density tests.
, . _ .

I believe that this whole paragraph should be rewritten to say that:,

"No reliable correlation between sand cone and nuclear density tests
! was carried out therefore there is no basis for determining if U. S.

Testing would have performed better using the sand cone procedure.

SB 19142
.

885918.M
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S. Afifi June 29, 1979
' Midland Project

Job 7220-101
Review of U. S. Testing Work

Page 2

However it is clear that a large number of the nuclear density tests
are wrong. 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 wrnng. A reliable correlation with properly conducted san
tests shoul'd have revealed this but it was not apparently done.'( cone

Page 6 line 14 - there is a typo after "364 tests". I believe it-

should be "were" instead of "whosed".

thw --e
WRF/mz W. R. Ferris

.
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United States Testing Company, Inc. hu_, 2 aa#* **
5 n.m.aum

Power Generation services Division | ; irme t ag ;

% Me.lheAtal evaluedORS1415 PARK AVENUE | .

HCSCMEN. NEW JERSEY 07030 (201) 792 2400 (212) 943-0444 tramas pegram.

File: UST C-208-257/1015.4
March 18, 1980

,

khhh
Bechtel Power Corporation #.s
Post Office Box 2167 MAR 211980
Midland, Michigan 48640

BECHTEL POWER CORP.Attention: Mr...L.. E. Davis o 7 0
%) , .314g

Subject: Midland Plant, Units 1 and 2 -

.

Subcontract #7220-C-208

Re: Submittal of Controlled Copies.
Status "FA-I"

Dear Mr. Davis:

Enclosed for your review and approval are controlled copy
numbers 4, 8, 9,10 and 'll of Document entitled:

QCP-7, Revision 3 " Soils Fines Testing of the
Area Dewatering System"

By copy of this letter I am forwarding controlled copy No.
." '5 to Mr. J. Speltz.

Kindly acknowledge recef ?t by signing one (1) copy of this
.

letter and returning it to the undersigned.
.

Very truly yours,
,

i UNITED STATES TESTING COMPANY, INC.

- #. $ _ .,

i

M. Anselmo' Project Engineer

:

MA:hg(5)Enc.

Acknowledgement
.

Date

SB i9i71cc: Mr. J. Speltz w/ene.
Mr. J. Lillywhite,

: 7220- cact-14-4
'
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