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';o:.. OF HO LE (cc) l 199 5,// / L *' d , *R / 9 tt ?. 7 I ic.f/, 3 ,

* r. CF SOLL & TARE ter) | 3 7 W3 | M 3/ | A t/1/n | ~sO Tf ?..

* ; r . O F '?.G E (er) i /_.; -;-4- I / ( M I- ,< Mi / r :--.,

*;r. 0:' SOEL (er) | 3 /n 5' 13.2 g (~. | 3e/A 4- I .3 n '7 3. ,

: ;ET DENSITY (ocf) I / /f. 9 i / / f , .<l I // C C I //6, /
* ';T. OF '.;ET SO[L AND CAN (cr) | C.co.o I (, o rA n l C OO n I (, c .M . D*

.

. 17 CRY SOIL AND CA'I (er) I -
| - ' - 1

' -

'

. .;r. 07 CAN (gr) l - l - ~
'

I

, ';T . OF tiATER LOSS (gr) | 'a //,6 l R 4|, < el s'r t/ | .3 /'. . -i.

> GT . OF DIY SOEL (gr) |.-G 5, K | fr 6. ( | f 5e/ (. | (t, 'd , .<"

MO[STCRE IN PERCENT | C,/ | C./ 9t,Q l d ,g,

3uY DZN5ETY TN PCF 1 / c)cj, a | j p g, (j | jg g .y ; ,,g g g.

9 CEU! NUM3ER p f ) ,.g .g- | g gg | g gg ;g ---

1 .'!AX I:1CM DRY DENSITY (ocf) l /og, -y I gg, 7 | j y,, -, I /'d 9, 7

C tcti.on Obtained (7.) 97y 3 g7g,

'.L ,. action Required - (7.) g |gg g
i Elevation of Test g33 f g.y ,,., 43 3 g ,o,

' LocaC10n oE ,osC ,s. 3 y, u oT 20 A * * N ud/cI 'J ' ' * * # '' ""' # C #*"' #' *- \s L
g g[e4 Ud7 n AfCC.E N( || ' s# ; '

sieL . <f p's. 1 llak p m h,un 4/en;or a.o >

; Soils Description .g3 j: y $ . g y3 | ,j 'p3;

3 Zone Number ] g A j
i Area of Tcst & -|- p ,/,,f p /(, 4 f'- &j-7 -

-iPassOrFail/Jugno. f/7 %/g P / g, p /g
3 Retcst: y)g J/jo J/]p | ff,;

Wet Den.= no. 10 A no. 11X 62.4 Dry Den.=
.

#I**"*U"*
["k@ y 7.5 ] ffi %pO.7atCo:dpaction=no. 18

li -

.

68 h J . . .*/ ' 'Vol. of Hole = no. 5
6b b U d b d d d -d 5 g'.,kisno. no. 20

Q.C. Rep. Notified _ T~ -M hkhKhh bY -%
R'. MARKS: -

T.ime & Date of Netificatioe_ gym g.gg.77
Reporting Persen : |

*
.

; \ 46 I
11 10 a 9 '

[ & |NfARV I

Tested By [f
#

Approved By
( *

.

|

F03M MEI-20!. 4/ 18/77
. _ - - - . .- .. .- _. - -_ __ _ - . - _ .
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!; \. V cunecame.

FIELD DEtiSITY TESTS '' '' ' '' -1' " C"e = :a****
.

hs 2 oDATE: 9,/'24//'77 PROJECT:

f ' ?;DIBER %,< .c'n | Dis - 050 -/71'0 /F3 3 | D/S - 6Ei
' 2:UMER / 9_-L / l /G B./ l /94 ,/ I

''

ORIGINAL WT. OF JAR & SAND ( er) i ~7 7 <i. ,', o | 7 i, M . O i '7 / t/8 O i 7 -/ '2'S' -
FINAL UT. OF JAR & SAND ( n r) i 2 3 7/. o 2. 4 /. E' O| 2.6. W7 O i ECMf
WT. OF USED SAND (nr) I <; J 7</ o SZM O #5/ / O I S'/ / c /

W I' . OF SAND [N CONE (er) I / 7 '///, o /7 n'O /7du O | / 7 y'ey O.

WT. OF SAND EN HOLE ( gr) I_y M,e 1 3 4'78 O 27 s,7 O I 3 6t 6 n
CALI3 RATED WT. OF SMiD (cr/cc) ! /. r /// | /. . ~~ / -/ i / E/4 i /.6/4
VOL. OF HOLE (cc) i 2 //ge, cf | 7, ".jj 7. '', fp _7 6 l. Z e/ z_ j. -

~

_

UT. OF SOLL & TARE (ce) 1 6 3 r/, o | R1/ 6 C- .3674'/ O I 5.9'' O . (/
WT. OF T;.RE (er) |/fe 2-ty I /E O M PT C W I /- 7 /~> -:--

3 WT. OF SOEL ( cr) 1 6 7(/ O i f 2. (/ 6 O | 36M/ O | . , 3 '/ A' r

1 WET DENSITY (oct) | / g cf f I fc/; A i f 2_ | .c7 i / V <--
2 WT. OF MET SOIL A' D CM1 ( gr) l / c e. o I /, Cs 0 (i l 6 CO _D l /- OC,. /

1 WT. DRY SOIL A'D CAN (cr) i I l I
~

- --

% WT. OF CAN (er) 1 | I -

- -

3 WT. OF WATE2 LOSS (cr) I 25' 7 1 2. 7 ) 43'l | ZS. /
o 16. OF DRY SOIL (gr) 1 5 77' J l 3 7Z Cf JS% . 0- t _ 7 e/ c/
' b:OISTU2E [N PERCOiT | // S~ | 4, '? - 7. 8 1 46
3 DRY DZNSITY IN PCF i /J 3. g i /313 |- / / 3. I 1 / 3 2.' , '7
9 CURVE ND!3ER 1Rnp p 9 9 .I j7/t*p z'/3 i F/)-5^8 | /3snP-1.9.T
3 MAXIML'M DRY DINSITY (ocf) } / _7 rig eg/ cl /39t,cazt,,| / h 9 . '7 1/3</. /, ,,,,, f

r action Obtained (7.) gg gg g3g jc-

2,L .paction Required (7.) g 3 g g g g _ g, ,g, o0@ FM'2 2' * ''
-

>

3 Elevation of Test
g 9p g | gc/2C -Zj[I I'I'9' S M 4

's LocatLon of Tcsc ort 75*.Scalh 2 5 f* C C , ''f 'id, E S! 05 ' Q?.-H/8
30 ~ ssa.i di.s. .ScvTr|30''( M iti M E * 1 7 so u r>-t w

& Lt) i. Ors % */'Al cQ , S/04 c ,7 , , ,,, 3

3 SOLLs DescriptLon '' ' n *<t c w'' '" rurc~, c.M neo
/r nws Yc ore ' f,Mpsren ///3 L utre st w

6 zone Number d | yA 2 4/-A
'

7 Arca of Test 3Scalh so" Swr o"so m PMvrrw' so" s we
n o,s

dPassOrFall/Jugno. p' / .j. p/g g/g f/g
,9 Retest: g j/g g jg

. .

Wet Den.= " * X 62.4 Dry Den.=
# "**

no.,7 1007. = no. 17
Vol. of Hole = no. 5 */. Compaction = _no. 18 X 100no . 6 no. 20

* -

REPARKS:

- ;

- m,A Ant / ~ ,

Tested By Approved By

FO.U! P2I-204 4/18/77 .

.
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United Statos Toc! ''.g Company, Inc. ''Y- ,
.,'|,

-~

.x
'" - V ,/ Q. i asphait

.

.g.$f.
'

FIEl.D DENSITY TESTS - NUCLEAR METil0D ; cua!.ty centra,

'lCT: MIDLAND POWER PLANT 7220 DATE: $N)7 I
'

0a [n$$r'N,$,5"'""_.

.. __

DENSITY MOISTURE

CetNr ONE 4 ? -f COUNT ONE Vf(,/

,- L COUS r 'lKO Lp 7.4'/ COUNr IWO 392. i

,,t ,y T- COL *Nr THREE H '1(- COUNT T!!REE t-/ 03 i

>nO COUNT FOUR L/ 2 % COUSr FOUR 4OI

[ l 'i 'i TOTAL /5 9 '7_Md '[ O T AL f

AVERAGE COUST LJ 2. '-i AVERAGE COUNT 348

AREA:

TEST ND1l1ER 'nD-Itii/ | nir)-tggz | n, o.p;.3.; | mo -0-U r: rip-1.582 /

g DATE OF TEST f./2 217Y - I '' e

/ / '7 'N We ''
% '"' "/;,STATION OR LOCATION 3 '<5 /66 S6MS-S.6~4 6 0 '-

#'UT_NWk [

N OFFSET FROM CENTERLINE E . 350 6,230 6 5/h '/g'j., ,['/, 14-t uf.1.( (

ELEVATION g | 3,,{ g jg g tg,6 kM> 6 28.Oh
d DEPTil 0F TEST 6" 6" 6" \

" 5'F"' 6"
ZONE NUMBER g | / \ __.-f /"

i

xG DENSITY COUNT P[4 485 4/f8 L/ 6 3 '- F t

,$ ' T COUNT RATIO ( DENSITY) i , f 7 '7 ; /g9 g9(, /, O Cr 2. / /,.; ,9

d WET DENSITY d/Ft J 't3 3,n f24 O nfMo /'Z R O / 31n',

~ IT. 2 fi3_n ;4' ' / O;) Q TOTAL DENSITY DRY :/Ft> / 7J . 7, PL 'Z . 7_ /
=

Q,,.li [] a s| | /

X MOISIURE COUNT l 7 (4 22N 2.68 2 fo (') 'R ;' C;-

y COUNT RATIO (MOISTURE) I .639, , .? '7 5 ,(n 7 3 . /|ij f y z_,

o- M0ISTURE FROM MANUAL CIIART:/Fta //,6 / 2. .A /GS /5. O 20.S-

% |0. Y < 17.2 r "> , 2 f,9 /50 NOISTURE *>

PROCTOR CURVE NDIBER 81/?F-2f# S H/,2,y9 7937p,260 Rh#-60 8.&P-276
MAXIMUM DENSITY *: / F t > 12 '). 3 1?? 3 129,S /wE / I'L /'

o OPTIMUM MOISTURE 7. MIOC fD . / O . t. I ::A /5'. 2g

M <: % DENSITY REQUIRED 4 5"/. 457 95V 9 ;'/ 99V

$$ MOISTURE TOLERANCE REQUIRED 'f ~2.% t'2.K t 'Z ff t' Z A r2

U" 7. FIELD DENSITY 9 'i. I C/4,F QO.A' /A / 8 97-O ,
'# / /bl

S P= PASS F= FAILURE F 'P f'
" ~

/

R ETEST L/ O A)O do ./->yfS Af o

AREA 0F TEST | Y'A #L'r DN/7TPMW l'"%r Puw7

REMARKS: GAUGE NO.2.i N

g3giB 5ih
'

I -

A
,,A

e, w
vs

TESTED BY APPROVED BY
.
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FIELD DE:i3LTY TESTS - '
f,,'t - -. - Z c w ,m -

* ,.g %./. ';JktvC.. e ~"* .

-

,
. .. --__ i ,, , , , , , . . , . , ,

D.,\ EI: f f , 7 3 . ry 7 PROJECT: 7 ;, 7; f

TEST ';i::Lri?. #DE /3d3 (on 24-;*J |#1'2 /3W Urn 2'o '

.T?; =. 'E'32R i I 9 ?? . I I ! y) J i 1 |L' i j'p ., - ~~

IS.il !!T. OF J A*1 & S AND ( eri l ~7 7 / 7 n | 7o g e c ~ 9 '/; ' . d 'i. . . . S9~

a L '.J r. OF J A R & S AND (nr) I '' / 9 A . n | ? 2 I ? . /) 24aya I ;' M a
,

-

':T. C7 fi?.ED S A';D inr) I %'3/ n | M 9 -S R D il ~; n d.n i U' M ii
.

';T. OF Sa';D I:: CONE (nr) l / 7 h'9.0 | / '7 N 9. A / "4'/ n i / 7 Cf. C
.-

',:r. c? c::D I:: HOLE ('r) I .? / ?1 O i T/c-7 o I ~4 4 /4,0 I I' Vn 5 <CAL L ERATED tit. OF Sal;D (cr/cc) I /.V/7 | /. W / 7 i /C7 I / 9' ''
~

VO L. O f V*) LE (cc) ! /74?A l ' n4'A 9 | /0.N I I l'3| c. o2
';T. OF SOIL a TARE (2r) I ~$ 7o A _ 6 I 947/.O I U / 4 '' M l Lt '? 'i. J
.-

UT. G7 ~ARE (cr) I / 'i', o _ l /%a l- / ,~. /' I / T, / ,
~

*;T. O? Roll ( nt) l Rh u/, 6 | R IJh n f 4M? , fr ! Alid,n
..

';:T DE.'. i I T'' (oef) I / O .K ? I //!.9 i /27a i //" .'.
.. /
*Jr. C 7 '.;IT iO E ' AND C.ali (er) 1 60 0, /) I Aon.o I 4 7A 1 i
.

-

WT. CRY SO E L ASD C/.li (er) | | - I I--

ti?. 07 CAN (er) I l | l
-- -"

*;T. OF UATER LOS S (er) I 2&f I EM, d "" ;' A l */ 7 . /
-

'

tJT . O7 "a.V SO~L (2r) I t.:q ,6 | c -' A . A C '7 > z/ l ; ef X .1.v0 !S?i''E IN P73CF_2;T
| A/ | 59 1 //, f i 7, 911?.Y 07.';3[TY I;I PCF l / 2 2, '7 i / % 'l 1 / ~2 2. E l /0 'p. A

C E.~U.* ? NL:43ER | /'A 6/ | N O e e' /?n /. / 1 O e,' -T
'

S'MI:nL'>! D.iY DINS ITY (ocf) l /2 C 3 | /A9,7 77<,3 | /69, 7<

Co-pactton Octained (K) gg gg e. g g fg 9gC u:tton Required (%)
-

gg g p | ggg gg gg
-

c ~--<o" o' T=st' "

. - 4:L7 o M1 / 627 o ' M W,Location of Test 3 '41.g/o.hJg p. //, o p p f / 0, o 3 <gg pc, g-

/We' S o f 4 '/90' S o f G ' k.5,.c f d , /W's. JGSoils Description g g. f y ,g g q-g g~ .g. qzone Nu..ber
7 i

~> | 2 3 1Area of Test!
'

,/ -

'i /,...A,.,,{ pt,, / j,b i.. .s 'I ./ 1

PassorFall/Jugno. c8 / 7 .p / y p / 7|y / 7
.

j

Retest:
I iUo | Nn | A:I n L'n

Wet Den.= " * 7 X 62.4 #* " 11no. Dry Den.= *

100'/. = no . 17
Vol. of Hole = no. 5 */. Compaction = no. ts

' .

*

no. 6 X 100no. 20

EUtED BP.T. d _
""

- .
.

f. Y/ ::)). ) n i. '; '

Tested By iApproved By u.
.

TOMI MZI-204 4/18/77 s_ I. '
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| Bechte! Power Corporation
QCFM-50ll Inter-office Memorandum *

i

To G. L. Richardson Date July 20, 1978 A m. y~,
|fs, r)

.f.V
Subject Midland Project, Units 1&2 Frorr* . L. BarclayJ ]L * |i' -,

Moisture Requirements for
. ;.

Backfill prior to Placement Of Quality Control JUL 2 Iisla,

CLR-02-78-043, QAR SD-40 oECHTEL pow!R Coap*Copies to At Midland, Michigan JO3 7220J. F. Newgen w/o Job No. 07220 A p4,yg2pg
D. R. Johnson w/o

,
~

'

.

References: a) ECBE 1802 JNewgen to RCastleberry dated 2/27/78
(with attachments)

b) BEBC 2287 RCastleberry to JNewgen dated 6/1/78

The following is Quality Control's complete response to subject letter
GLR-02-78-043 which concerns missing moisture tests, review of US Testing
mositure log by Quality Control and a file set-up in the vault.

Reference a) BCBE 1802 revealed subject soil tests were not performed
prior to placement on August 9,1977, September 30, 1977, October 3, 1977,
October 4,1977 and October 5,1977. Project Engineering was requested
to evaluate the acceptability of the material placed on above mentioned
dates. Reference b) BEBC 2287, Project Engineering concluded that all
soil placed and tested on Au3ust 9,1977, September 30, 1977, October 3, 1977,
October 4,1977 and October 5,1977 acceptable as placed.

In response to subject QAR which identifies problems with moisture tests
on soils placement, mositure tests are being taken in borrow areas at the
start of the day and as needed to maintain the proper control of materials
being placed. A review of the moisture test is being made by the responsible
QC Engineer and filed in the QC Vault.

If additional information is required concerning the above, please contact
this office.

. .

b
ROUTE ca <' A

f (. f

A. Lid (
*

,

| h/ ! "W.'L. BAR
j C V.t (1) i

{ PROJECT FIELD QUALITY CONTROL ENGINEER
' ,. .M~ l

@ .hN F, f[e f
~

WLL/HDF/ENE/RKS/ jaw --y''D-
e A.J. IAttachments

1 !, ---- ~ ~

'O |
'

g

!kC'Y '

hY0i))
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Bechtel Associates Professional Corporation>
!

-

Inter-office Memorandum
| BEBC- 2287 -

| To J. F. Newgen Does June 1, 1978

j Sublest Midland Plant Units 1 & 2 From R. L. Castleberry
Job 7220

i Maisture Requirements for Of Engineeri! Q' f g *p .'Backfill Prior to Placement
Copiesto File: 0274 At Ann Arbor d.

! C-210 F. E. Meyer JUN 5 }g7g
Jim Wanzeck

| J. Burley BICHTE pop,...;.

Jos 7 ~ ~

PQ ,,,,,_,,,,,,2aReference: 1) BCBE-1802 (2/27/78) with attachments , _ _ _ _ _ _ _

i

This is a complete response to Reference 1.
4

'

We have learned through a telephone conversation with Daryl Osborn of
i quality control that the " Compacted Fill Density Test Reports" attached

to Reference 1 represent soil which was hauled from storage piles or
borrow areas and placed and compacted, all bn the same day that the tests
were performed, e.g., soil tested on 8/9/77 was hauled from storage the

j same day. -

i

i Reference 1 indicates that soil placed on 8/9/77, 9/30/77, 10/3/77,
i 10/4/77, and 10/5/77 was not tested for moisture content prior to
! placement. We have reviewed the " Compacted Fill Density Test Reports"
; attached to Reference 1 and make the following comments:

1. The tests show that material placed on the above datos satisfy the
specified requirements for density and moisture content with.the
exception of MD-2176 (10/5/77).

2. Test MD-2176 (10/5/77)
and 17.7% moisture content compared to 95% compaction and 13.4% -2 represents clay which has 94.8% compactiog %
moisture content specified.

i
.

3. For MI> 2176 the dry density is within 0.2% of the minimum required,

and the moisture content is on the wet side of optimum. !:owever,:
'

because the location of this soil is adjacent to the stesa tunnel,
the wet condition of the soil is preferred. Therefore, we consider

i this material acceptable.

In conclusion, we find all soil placed and tested on 8/9/77, 9/30/77,
10/3/77, 10/4/77 and 10/5/77, in accordance with Reference 1, acceptable
as placed. J;

" R. L. Castleberry
( JJD/jp

; 5/17/7

-
.

- - _ - , . . y . - - , - - . . - . _ . - . , , . - . , ,.-r-, ,- - - . . . - _ . - , , . - ,+.r--- ..-r --,...~mu ---,.--y--
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Bechtel Associates ProfessionalCorporation*

-

:fd- . :..i- ~e..t;.

. & -=cInter oflice Memorandurg=.,g.u-
.17r$

.

-W=;.$.'I[d~~~'3 [e M E.a[E h gSy @ ['I- .y/M.Oi.!"B fr-39R ,j @ h@* 4 Bib %.h"?ji. .W * Mww'.nw i. '. =E:5M =.-- \ . , (? 3r~ > -

f- Je 'J.P. Iiewp.n . 9/@ %^ fees ~' Some li 1978 ~ 47- " ' ' . ~ .
'

w. -u -
,,

h_Sut at Nidland Plant Udits 1 & 2 non, R. L. Castleberhy
.

b
:

_ Job 7220 . ! *-' J,p ' ' " t d

.% isture Control Of Engineering . .
,

-
g,''

-#
I i l e : ' 02.7!. ,".'

.

cep.% c.
"

- - p Ann Arbor :, . i

% {,- f>'s "qp' '
:n - r

* ~ ~ '

c-2w
.r. uan co. F. E. Meye

. ,

.1 . Ruticy -

- - C.LL.Richardso,n %
_

.. !.. not14'ves a y -Jated 3/16/ 78- .w.n.nusun ea...

.
.

.

- 1he purpor.e of'this letter is to clarify the intent of controlling
moisture content in the borroiareas as requested in Reference 1.

' ' Subparagraph 12.6.1 of Specification C-210 requires (" Insofar an~ ~
~

~

practicable....") qualitative control of noisture conditioning in the .

borrow areas so .that the soil is not "too wet" or "too dry" to be
cor pacted with the least amount of ef fort ef ter being placed on the plant
fill. The only quan,titative control of moisture content is specified
ior r.of I during compaction.

~

insufficient moisture'enntial may lead to considerable increase in work
elfort and is therefore to be avoided. But moisture content is not ..

necessarily a measure of a soil'a adequacy to act as a foundation or as .
backfill material. lf the density of a soil meets the requirements of

,

_the speciff. cation, in accordance vith the correct standard, then the -

noil is acceptable.
~

.

~

The intent of this letter is to point out f. hat a soil with the specified -

density f ollowing compaction should not.be rejected on "the basis that j

les moisture content was not controlled in the boYrow. area. On the
*

othes hand, we do not intend to eliminate moisture control in the borrow *
-

. atens because this procedure minimitea the work ef fort required to -

~ *

attwin the desirira piant 1111 de<isity..

'

9*fOA*

* j.1. / -W'~.24 /eo~-"'= ~
.

, tou ,i., -

I

|

|
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Bechtel Power Corporation
inter-offica Memorandum
.

|
. .

To R. L. Castleberry
Date .ay 16, 1978

ours | $i
s e ct Job 7220 Midland project

Moisture Content of Soils From G. L. Richardson toAc* g|g_

GLR-249
Iof Quality Assurance i ^ m;

'

-

i

copin to J. Newgen At Midland, MI E7;.Nr,J. Hurley
,8 | _

1
*

J. Klacking ' gg
i !

j g ----- a|
*

W. Barciay'
1 a w .. TS. Rao

sacy a

]. as No. % .m .-
:2

_

DAR SD-40 was issued on 7/22/77 to request testing of soils for proper
moisture content prior to compaction. Several IOMs and telecons were
written to resolve this QAR cumulated by the attached IOM BEBC-1993
and J. Hook's telephone call record of 10/13/77. These documents indicate
tn t.: roisture content for "Q" listed material must be controlled to
asscre that it is within +2% of optimum prior to compaction as required
o;/ Snacification 7220-C-263. I'.oisture content after compaction not
.tithin the ra:;uired rance is not to be considered a problem.

Su:.t.aquent to this a telephone call record (attached) dated 4/7/73
uts r.ade to record a call to S. Rao requesting further clarificatien.
Part II of this telecon appears to be in conflict with the foregoing.
Tne current interpretation by Quality Control is to allow compacticn
to tske place where the initial test indicates out of tolerance
n;isture content concurrent with corrective actions to correct the
roisture.

2rteens in this area have been raised by D. Horn of CpCo QA who has
%:: Aste' that this area be clarified prior to resumption of work upon'

:ettler.ent of the laborers work stoppage.
.

It is recuested that you take action to resolve this situation and to
provide clear direction for the control of moisture content. *

One possible solution would be to delete the requirement to control the
r,is!.ure content and rely on the compaction requirement only for the

-

-1 :. w ;1.: c . n,i p,i y i- f M r .n.. og" i t o.. ; e :-).

. < 1 ,

5* e

'

.
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: To y, y,geygga Date December 15, 1977
:

see,ect Midland Plant Units 1 & 2 From
Job 7220 R. L. Castleberry,

,

.

Moisture Requirements'for CI Engineering
Backfill

,

|0 ECEIVE',cosn to File: 0274, C-210, C-208
Ai Ann Arbor

dh
S. Afifi

.

Reference: 1. EC3E-1569 dated 11/18/77 DEC 161977

P,3CECl, poy!O. COS. '
.-

JOB 72
This is a complete response'to Reference 1. rw' " " " "'~~~*20

*

* * - - - - - - - - -

The toisture content of the soil should be within 2: of opti=um.
durin?, placement and compaction. H,ovever, ti.is property of the soil
is not necessarily a measure of its adequacy af tar compaccion.

The primary goal is to obtait. the specified dry density. In order
to achieve this end, certain neans are prescribed; e.g. , na:imum
lif t thickness, specified compactive effort and controlled noisture
content.

.

Soil which has. been tested a'few days following compaction and found
,

to have suitable dry density should not be rejected solely on the
basis that its moisture content is not within 2% of optimum.

g R. L. Castleberry
'
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Bechtel PowerCorporation

Interoffice Memorandum

R. L. Castleberryto re. no.

% c' Hidland Project Job 7220 o*'' February 27, 1978lbisture Pequiremnts for
Backfill Prior to Placemnt J. F. New32nr,om
Spec. C-210, Pav. 5
BCE-1802

oe h eruction
,

ca+$ 'a W. L.'Barclay w/a Hidland, IE saa

B. Ri:cford w/a -

D. L. Osborn tm/a
T. R. Lieb wo/a

Peferences: 1) QAR SD40 dated 7-22-77 (Attached)
2) 1bisture Control M3 (Attached)
3) . Canonic q.A. - QC Daily Paports (Attadud)
4) Inglace density and reisture reports (Attached)

Feference 2 tas initiated in response to reference 1 on August 1,1977. A
Q.C. revie.1 of reference 2 revealed subject soil tests tere not pdfvu=d
prior to placemnt on Au;;ust 9,1977, August 30, 1977, October 3, 1977,
October 4,1977 and October 5,1977 uhan cm=4a Inc. worked in "Q"
list areas. Note: Moisture and cocpaction tests ware performd after
placemne.

Please evaluate the acceptability of the catarial placed on the afora-
centioned dates. To assist in your evaluation references 3 and 4 are
attached.

If additional inforrution is required do not hesitate to contact ec.
7" ' .-
.;. s

Y. A- -

' . '
J7.!/'3/!!1/;U/M,/jac ,'

.

Attacit:ILPc
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y?'"' - QUALITY ACTION .- %-.
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From: @G. L. Richardson Site QA Jcb 7220
To:), p, gggggn/ @ Control Oocument ref.: @ QAR Ident. No.: @

*
; ,

,

! (P''''P Connollv .- 7'>?n-C-210 10 40
*-

i
Action Requested: ..-Qe

.
.

! Section 13.0 of soecification 7220-C-210, Rev. 4 orovides the recuirerrtents for
| .

. .
. .

: Q-listed backfill in the plant area. Section 13.6 states that the moisture contrul
i

i
s in this area shall be in accordance with Section 12~.6 of the same specific'adon. 3
.t

j .

"
. . . . ., .

.Section 12.6 states in part: . The water content during. compaction shalt.not be . -.
.

. . p. .. - . . - .. .
. . . . . . . . . . ...

.
. . .

more than- 2 oercentace ooints 'below optimum moisture conterit'and shat 1 not"be "
'

more than 2 percentage pcints' above'oritimum moisture # cont'e "'I '. . hd' -*
..,

. . .:s.; w- : .:: ->. ..,

" Tests done in accordance with enra .12.5 will indicate the decree of moisteni.ig
-

v

|'- of. aerating necessa"62tEcomply-wit.'r-p5ra.212.5*r .Aftepr pla'cementioNoi$rF ~
.

-

- . .. . . . .

raterial on the ernbankm. ent fill . the moisture co'n' tent shall be further adjusted,

,
. .

as necessary#.t>bhsuchr-materia.1. withirr_the.cnisture= conte $tdimitswrequ. ired)DsE.'t:% -

': Signature: gj @ cate ...e Q Roolv Requested by: .!*. . / @ .|..
~>ha. [O 1&3) 7/25/77 ' 2) 8/19/77' % . Iud - -
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for compaction."

" Rolling of any section of embankment containing material tea wet or too
dry to obtain the required compaction shall be delayed until the moisture
content of the material is brought to within the required limits or
the material shall be removed and replaced with suitable material. . ."

, .

Contrary to the above: The field does not take moisture control tests prior * to
and during placement of the backfill, but rather rely on the moisture results
taken from the in-place soil density tests.

_.

Raccreended Corrective Action
.

1) A system for testing the soil for moisture content prior to compaction
should be developed and .fmplemented by Bechtal and 'the subcontractor. QC
should make any necessary revisions to the QCI.

2) Recognizing that the soil has been tested for moisture. content after
,compaction and meets the requirements of the specification it is .
.._ .

not necessary to identify these ' materials as nonconfoming. However
Project Engineering should be apprized of the past testing methods. In
addition it is recomended that engineering concur with-the-interpretation
that moisture contents taken after compaction are for determining -

dry densities and should not be used for specified coisture control.
,

; 3) Assure responsible personnel are aware of the testing system.. . . . .. . _ _ . ..-

---n.-.~--. . - -
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for compaction." . -i..
.

-

" Rolling of any section of embankm.ent containing material too wet or too
dry to obtain the required compaction shall be delayed until the moisture
content of the material is brought to within the required limits or
the material shall be removed and replaced with suitable material . . ."

.. ~. .

Contrary to the above: The. field does not take moisture control tests prior- to
and during placement of the backfill, but rather rely-on the moisture results
taken from the in-place soil density tests. w

. _ , . . . . . . . _ .. . . . __., . ,

Recor. rended Corrective Action
_ . .. . .. .

.- .
'

.. . :.- . . .
^

'

~1) A system foi-~te'sfing~ the soil'for moisture content prior to compaction .
,;. .

should be developed and implemented by Bechtel and the subcontractor. QC
should make any necessary revisions to the QCI.

, - .. . , . . .

2) Recognizing that the soil has been' tested for moisture content after . k.-*.
compaction and meets the requirements of the specification it is . ~.u.
not necessary to identify these ' materials as nonconforming. However ^

_.

Project Engineering should be apprized of the past testing methods. .In. , . _

addition it is recommended that engineering concur with the-interpretation-
-

-

that moisture contents taken after compaction are for determining -

dry densities and should not be used for specified coisture control.
.

.

3) Assure responsible. personnel are aware of the testing system . _. .._ :. hd_ :.__... . . . . _ - . _ . . .
9
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Bechtel Associa'es PrnfossionalCorporation, ., ,

Inter cifice MemorandumLELC-663

lo T.. E. Telton '
cate Deccuber 27, 1974

s e e:: P.idland Plant Units 3 and 2 5.n n R. L. CastleberryJob 7220 .

Q-Litted Fill ' (D g. C-l 5, tev. C) Engineering.
mFile: 0274, C-210

cm ,, Ann Arbor

This 10M is to provide clarificction of the intent of Ihtg. C-45,
in response to '.elephone conversations o'n 12-11-74 with T. Eudson,J. Serafin and R. Crote.

thep. C-45 cnd this rero give the Quality recuirce. ente thich r.re
applacable to the backfill vorL done by Techtel as otposed to the
Quality requirctente of Specificcticn C-21p which are applicabic
c.nly to the C-210 Subcontrcctor (Canonic).

.

"Ihe cross hatched areas,on Yvg. C-45 vere located to include cll
Q-listed structurcs, pipss and facilities, plus an allovance for -

possible minor re-aligne.ent and/or shifting. Pence, it is intended '

that there vill be no Q-listed itces or ctructures outside the-
cross hatched areas and the caterial used for backfdll at trenches
r.nd terporary creavetione in this non-Q area need not be controlled,with the fol3ednt. cxception: -

cny r.aterial recoved fron within
the "dihe section" cust be replaced vith caterial which sects all

*

the requirements of the cateriel criginally used except it neednet be Q-listed. (Lecn concrete backfill is censidered acceptable
-

for replacement of cones ~1 and 2).

Picane advise if you have any further quections on thic iten.

. -

./
,3Q- "Q1. ,,(/ .6 : > .-.

R. L. Ccctleberry
LLn/nly

*
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Bechtel Power Corporation-

: e

Interoffice Memorandum
"

t,

i

R. L. Castleberrfu
r i. m

%w I!idlaad Project Job 7220 o= February 27, 1973:bisture Ucquirercats for
3ackfill Prior to Placemnt'

J. F. Fe.gpnem
S:22c. C-210, Ibv. 5.

-

n c", - l'o p-'
cn Coastruction

2.

F. L. P,arclay u/a:' "- :' dland, - 1 F. twda

3. Thford w/a
D. L. Osborn uo/a

' T. R.1.ich vo/a,

:.
.

s. -

Pcferences: 1) Q.V'. SD':0 dated 7-22-77 (Attached)
2) Ibisture Control Lo~, (Attech2d)
')) C'.nonia Q.4. - (C Ih117 eporM (Attechad)1 P

4) In7 7.cc dewity rad misture reports (Atte.cAnd)1
,

] -

Refarence 2 t.ns initiated in ras:mse to reference 1 on Au:;ust 1,1977. A
Q.C. revirar of reference 2 revealed stbject soil tests vore not perforred
prior to place mnt ca Aurpt 9,1977, Au;3.ut 30,1977, October 3, 1977,-

October 4,1977 ad October 5,1977 ifaca Canonic Inc. tuned in '9"
list areas. Note: Ibisture and cor:paction ' tests ware performd aftere

i nicacrent.
t

| Please evaluate the acceptabili:y of tho' rntarial pla:cd on the afora-
i :.caticaad dataa. To assist la yoar evaltutica refercacc; 2 cad 4 ara .
j. nttadud.

; U n.h'.' ti.caal iafa:.yn: loa in rnquical. S nnt '.r.id. tato., to coatac: ; u..

c , .-p . ~,
.

,. .
.

I//,!# :, -.

.J . E. '::r.ipen+
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Bechtel PowerCorporation
,

/

|_ Interoffice Memorandum

5..iRichaV.dsonjto ra. m.
.

% -i Job 7220 Midland Project o ,* December 21, 1977
Moisture Requirements for
Backfill - QAR SD-40 ,,o. J. F. Newgen
0-1631

,

Construction ~

or

c:..no u.- Midiand, MI ag

,

.

Refe rences: 1) BEBC-1998
2) BEBC-1859 -

s

This memo is a complete response to the subject quality action request,
which asked that Project Engineering be apprised of past testing rethods
used for determining moisture content of backfill.-

Reference memos numbers 1 and 2 contain the Project Engineering res;:onse
to our notification-of past test methods.

We trust this. information closes your action ye, quest.
'

/ f

JFU/FGl/jae

QA sa [[ I' ? ' , ,
noms a M j| ' >| - ', ',
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Bechtel Associales Ptolessio6al Corpor;g
. .

..
. .-

,

. :- O.;; .;r.4 7. .

.....s

Inter-ollice Memorandum . : :.%. .i.' T:n' . ''.'..W:|n
. 5,

..
.-

.

.' :-~ ~ '' . .|:.'.,' . i.EE'.,Q- 1993 .--

-"""*'
- j. -, , , O . .~y.;p. .

3: ., ~ . ..*g ;..;, . .-,

*

5 ,*, . 5,%CD tu = D.ecemh r 15,.1977 .c+....'
, : . . . .' e . ; ". . ; ,,

5' .~ . .. - *
..

.G. . . .
. .:

so _: .. . ; . . - .*:.<-+o Midland Planr. Units- 3. L 2 F'e""
. . .*, ..,

2. L. Caatf,ibIrrC o.T V.77 ,
RJob 7220

'g+. . s - s

u .

z.a;pmevring .g ;(,
,

Molsture Requiremencs for . -

- Cf2a ekfill - -- ..._..;.... .. , . . .~s . . . _ . -
.

. '

c,, ,?lle: 0274, C-210, 0-208..
. . %~'. .

.

.\an Arbor su . U C.
3SIl m. w .\ . . . . .. . .Qr

.u C 'D--
. . -

.

S. Afifi . - -

."
. ::.;;n .y' '' ~

:. : KG. M FEZ.O.C C.!? M- . *
.. .

*'*
. .'. , . . . '.x % JCg:72x.ph,::::w... . , . :.. . .,...

.Reference:.;
...

~ ' 7.~. .s'..
. . . .. 1.~.3C35-1669-dated 11/1S/77-

..
~ . , . . . . .. ' . . . . . ~ . -

.

;.
.. t. :. . t. i:.n :: W

-
. . .

.
-.. . , . , . . .c. . . : . n. .

: ;. f,'s.; . . , ,. ; . , ::.v ;~
%.r... ' s,m....'.c.w. ;:w.=:.. . . . * * * *

#-* >.". "y.m,. .A e s . . .s .14. . . .. .
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.m
..

. . . - - .. ,x. .: .
-..-..v .- . .
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, . . ........g3...m. .; : .1 ; ,. . -
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.**.s..
. . . -.. * . 4.*_ .

. . p .. 7. i-
. . . .

. . . , . . - , . -. . . ;.. ... ,:, . m . m-~,
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.'g -~94,;rqQg;.*Ihiw is-a..'couplete- response. to Ref erenL.a,c1S.. 2w|!i< ' -M.'.fE == . r.
.. .

n. :w
. MM:,:,4 ..,._.: , g....,.;. s .v,::.M.. r < j

-

. s. : .; . . . , .:w. uf..,.r. . . -
. .

.
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...
. r;;: ,.< ' . : : : . -c..+g., .~~w. . :. ......o_.,.
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ne moiscure-content oE the soil _ should ba vithin 1:". of opti=nse Gig @pp;-.,.t:,. ,.
s.nup., m. ,.

.

. .,; . y :.. . . . s. y. . .. y . . .. , , .; . % . .
.,, y. . ,

w.

, . . .

during placement and ccapsetion.~. ' .; f -7. .

nor necessarily a . measure of its adequacy nf ter compaction..Q;.4.:Howeger, this property of th sol 2 L f-?. ?jj .
.

12
Td~ / ~.5. . . . ,J .~ , .. ..

'Th ;>rizury g,ox1 is to obtain the specified d y d
. .:.: n,,. -~~;,

,

ensity. In order s ~rt o >cM ev.- this nd certain xans are prescrikd; e.a. _ ::mi::ma
3 If c thick:wn, spe,cified ccr=pactive ef fort and controlled ::mistura - . f|
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TELECOPY g,

Bechtel PF.serCgrporation'-
- .

Interoffico Memorandurn

R. L. Castleberry -

T= - r.. no
. .

ra." Job 7220 flidland Project llover.ber 18, 1977"

Backfill 1'oisture Paquirement
Spec. C-210 J. F. !!ewgenr,

BCDE-1669R

or Construction
.

c t.2%.G. ;RichaYdsoir. u 14i dland, 'llI . ut. .

B. Cheek
.G. Tuveson '

J. Dean

Confirming verbal requests; please provide written clarification of the
2% tolerance on backfill r.aisture content during cc:rpaction. Al though
r:nisture tests are taken both durinq and sometimes after corpaction we
.have been varcally inforred that for Zone I material moisture tests
taken within a few days after corrpaction which do not fall dithin 2",
of opticum moisture shall be cause for rejection of the fill, even though
proper compaction is achieved. Information toisture tests taken tore
taan a week after Zone I fili han been properly compacted are not so
limi ted. For Zone II catarials these limits can also be extended in
accordance with previous written direction.

Your response is required by 11/30/77 in order to-process docu:rentation
of backfill which uns not placed in accordance uith the varbal information
above, i-'f nacessary. , .-) , ,,

- - ?" hW
!J./P. !!ingen-|,,,p. v

'36JF !/ fGT/,jae
, G 9.-- ;g..,

W/dM.U.@qp $ . }J-);,,/ j ;
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cc:

'

rel ay
J.-G. Hook o,_ Site - QA G. P.ichardsonn ,,.

_C~B e at.
-S. Rao e, AA0 F. Teagueyo

T. LfEb
ow -October 13, ,,7 7 11:35 J. Speltz - UST_7,,

Tile
l'0isture Requirements for Backfill Ref: QAR SD-40 ,,couo.7220suoact

. .

.
,

.

'

Returned S. Rao's call about the telecon dated October 10, 1977
on the same subject. '

.

RAO: What I said on moisture requirements for backfill is not what you
wrote on the telecon. The reisture requirenent (+ 2% of opticum)
is mandatory and must be implemented at the time of placement

~ ~'

and testing..

HOOK; OK. I will write a new telecon stating this and make distribution
to the same people previcusly copied.

&&fJAQ),
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$b %kCf43 C Y
$ S. Rao

J. G. Hook _ o, _ A - Si te - W. Barclay ,Qoy_ _

S. Rao AA0 C. Richardson7, o,
A. UGos

October 10, ,, 77 .r,* .1 :40 F. Teagueo , ,_
'

Moisture Requirements For Bacifill so, no.myc,
.

__

~

I called Rao, the originator o'f letter BEBC-1859, to clear up any .

misunderstanding I had on .the letter.

HOOK: In the past, we controlled the doisture by taking the test
,

at the same tirre we teck our density tests. Was this acceptable?

RA0: Yes, it is, as indicated in letter 3EBC-1859.

HOOK: Should we continue in the same manner as we have in the past?

PA0: i;o. P.oisture should be ccr. trolled in the bar:cw crea prior to
compaction.

iiOOK: Should a compaction area be rejected because it did not have the
proper moisture content (+ 2% of optimum) even though the density

_

was acceptable.

PAO: There is no rzoisture requirements at the time of density testing,
only a density require.y.nt. The moisture requirement is
prior to conpaction.

; dGA
*'
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. S. Rao . .~~ u. 2

. . . . . .
2 ma,
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S. Rao o,, AA0 c .W< ; J. Spel tz i UST.!!@w,1
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To
.
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.."r.

October 6,1977 10:40 am .
<:.w . -.. . - .. . . o. u.

.. File - -sv y.-
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CPCo flCR QF-173 . , . ' .JOs No.' M'4 7220 . .fM.:Ec..e.rSLA DJ LC r -
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'Several questions were raised on the responste from Project Engineering on '
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) Bechtel Associat Professional Corporation" -

.

Inter-office Memorandum.

IBEBC-1859,

T ''

J. F. ;evgen September 30, 1977

#" rm}!1dland Plant Uuito 1 & 2 R. L. Cautleberry
Job 7220
Quality Action Report

~ Of Engineering

QAL I!o. SD-40 gg
AnnArbons,;J(g[jb byWj.,)

, , ,
ceres to File: 0274, C-0467.1 At . tf,;

s. Afifi . ib ,y
J. Klacking 00706;B77 R ~

DECOTEL power CORP'
,

Referenec: 1) BCBE-1533 dated 8/15/7] JOD ;220.

m __ u\ --

.- - - - _

'This is a complete response to Reference 1.

It should be noted that ft io ideal to control the moisture of backfill
caterial at the borrow areas by conditioning. It is true that moisture

content testo ~t.holiid 'b'cleonducted at the borrow areas in order to establish
the control to nect'the' specification requircaento. Ilowever, in the placing
of coil in large quantitica, it should be noted that after placement and
compaction, the noisture is not necessarily the scnc due to drying and
nixing with other leado. This icplica that a noisture content check to
needed af ter the co.:paction in acheived. Therefore, the procedure uced
to tche the coisture content tents af ter co:paction would not have direct
i= pact on the quality of work.

Based on the above, we agree with field and backfill placed prior to nodifi-
cation of the moicture tocting methods to be accepted na ic.

%hZ-.C~

R. L. Castleberry,

'65[/bkp ;
'

''/30/59 c
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Bechtel PhverCorporation
"

Interoffice Mernorandum

"*""" R. L. Castleberry .

I sa.a om. August 15, 1977
Job 7220 Midland Project
Specification 7220-C-210 J. F. Newgen%
Quality Action Request
QAR No. 50-40 '
BCBE-1533R Construction . -

, ., ..

:: q. . .. .
.

. ..
'

Midland,.MI.
~ ~I' W~~' f.!cm.m = *

'
..

, ,{ } '
~

7 ,7 _ _, , y[ ,G. Tuveson .
.

. , ,

S. Rao - .ffi., , . . $. ,.
"

/
. . . , .,.. ,

. , .

* F. Teague v
.," it . . .

' - ' ;;*x : . .e .. ,v-
.

. . . . .

.../.' '..1., [.".. - d. l.. ...%..i G. :. O..GARTchardson: .' .
.

.

~- - .,e.
.. .

. . -:, ,; . ::< ,..s. . .:a,wc.,''
".- , ' ~ ^ ' '.

*Reference: Quality Action Request - QAR No. SD-40
.,;,'... * -

.-
''

,
' '

This memo is to bring ~to your attention item 2 under "Reccmmended' Corrective
_ -

*

..t_

Actjen" of the attached " Quality Action Raquest", wherein we are asked to
advise Project Engineering of past moisture testing methods. In the past,
it was found that densities meeting the specification requirements could be
attained, irrespective of the use of moisture tests, because of the uni-
formity of materials.. Therefore, moisture tasts were taken after compaction
for determining dry densities and acceptance or rejection was based en cca- .

paction tests. Moisture tests were not used to control backfill moisture.
This practice has since been changed to making one moisture test each day
at the beginning of backfill operations at 500 cubic yards intervals per
Spec. C-210, and -one after the density of the area compacted has reached -

:.95%.
..r. . ..e

.

- ~ *
t,- .. . .. .

,,

Based on the above, the Field requests that Project Engineering agree to
acceptanca of backfill materials installed in the past, along with records
thereof, irrespective of the use of the moisture tests. .

.

. , , .

Please respond by August 26, 1977. _'
'
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. s a....
QUAL.lT/ ACTION- ; . ^ i T f G ,J ~.

.,.i~~:
_.._... . .. ..

.. .
' '

REQUEST iW- '

.

= +- 52' '. ';'r,4|.9. .p
. . .w.

- .6.,
*

.; .

From; '-(5) |G. L. Richardson Site QA Jcb 7220
..

J. F. flewgen/ Q controt Document at.: (3) QAR ident. No.: @To:
,

M. Connolly 7??0-C-210 - ~ - ID 40
-

Action Requested:
- --

Section 13.0 of soecification 7220-C-210, Rev. 4 orovides the requirements for @

Q-listed backfill in the plant area. Section 13. states that the moisture con:$ d
..

-

in this area shall be in accordance with Section 12.6 of tha same specificatien.
.

. . . .
, Section 12.6 states in- part "The water. content..during compaction shall.not.b2

. . . . , , . ... . .. -

rare than 2 cercentace ocints belcw ootimum roistura conterit and shall not be
: _: . ..

more than 2 percentage coints $bove optimum moisture conteriti .. ."''
. .. .. .

..,

. 7 ' ' " --

. -; + ~ : .: > r :
. "T6sts done in accordance with cara.12.5 will indicate the degree of toisteni. :g

. .: : . . . x. . . . . = . . . . . . . . :n. - .
~of aerating necessary- ta-cceply- wi-th-parer '12.5-56After-placement of-loose "- -

rateri=1 en the erhank,ent fill the moisture co'n' tent shall be furth'er adjusted

as .r.ecessary tc. bring:such-i .a teri 3.1 within..the. moisture-conten t_Limi ts -requi red)0 (E.c
j - @ Date: : .. Q' Reoly Requested by: - - J. . /

Signature :
, , @7/2.3.[M 17,3) 7/25/77 2) 8/19/778' o _-. ~ frw

d # 'Reply;
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DATE..__ __ _
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,, ', 3.I.'
- " 's --

"
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..

, -@ Date: .
. .g., . -

*.
. .. , , . , . .

Action Verihed' . .
- *. Date;-

a

*
. . *, _ .. .
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Bechtel Associates Professional Corporation
=TELECOPY

Inter-office Memorandum
13EBC- 1998

To J. F. Newgen Date December 15, 1977

subject Midland Plant Units 1 & 2 From R. L. CastleberryJob 7220
Moisture Requiredents for of Engineering
Backfill

comes to File: .0274, C-210, C-208
At Ann Arbor

S. Afifi

Reference: 1. BCDE-1669 dated 11/18/77
.

This is a complete response to Reference 1.

The moisture content of the soil should be within 2% of ortimum
during placement and compaction. Ifovever, this property < the soil
is not necessarily a measure of its adequacy after compa. 1.

The primary goal is to obtain the specified dry density i order
to achieve this end, certain means are preceribed; e.g ,w . mum
If f t thickness, apccified cornpacti.ve ef fort and control' _ - . oisture
content.

Soil which has been tested a few days follouing compaction and found
to have suitable dry density should not be rejected solely on the
basis that its moisture content is not within 2% of optimum,

s

R. L. Castleberry
CAT /sg
12/15/5
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Q ff ,g 'c - e( T,

s.; - t . ., e ., n s. !
. e W::s 2 c. n. p-_v ,

hs r/'umNONCONFORMANCE REPOFN i.
-

g .3[$A.q
1. PRO *ECT NAMI: JOB NO. 19. 20. 1[.8 'Midland 7220 NO 1005 2PAGE .:_.0Ff
2. UNIT (Si 3. DRAWING /PART NO. REV 4. ITEM DESCRIPTION 5. ITEM LOCATION
Common N/A N/A Soil Plant Area

6. P.O. OR SPEC NO. 7. SERI AL NO. 8. REPLACEMENT PART 9. SOURCE 10. CONTHACTOR/ SUPPLIER
N/A N/A P/Ngg REV_gg SER NO. -W/A- Construction N/A

/V//f 12. ASME AUTHOltlZED11. INSPECTION CRlYERIA
IR NO~U=210 * R3 13. SK ETCH ACHED 14. Discovered During 15. Equip Fur ished By

INS,P
1 R E Q'D()DWG KISPEC ( ) OTHER ()YES NO ( ) Rec'g (X)Const ( ) Test ( IClient ( ()FLDNO,

16. NONCONFORMING CONDITION: Specification C-210 Rev. 5, Section 12.6.1 states in 24. DISP @f!p RRjON CONC CE

part.... "That the moisture content is to be within +2% of the optimum moisi.ure 'f.v.;23-r, ' ' ' ' ' ' et""'

content." Contrary to the above, the following moisture tents are failing without N g 7
pH_OJ ECT FIELD ENGI N E E R AJEretests taken: J / W-, Qf / m St./ 7.-;
f ff 0Jf NGINEER DAT

Ij f/ d' sty ( @ ~s- j~T ~n ? >p
j

PHOi CONSTR QC EI3GINEER
DATE

(CONTINUED ON PAGE 2) '

AUT NO RIZ ED INSPECTO R DATE

# a s. ise se n N REsus.Ts17. R EP . T DATE 1$f) DATE
\ ey //-/sf. 7 7

/C H/77 N uE% 4 -2,-77i f~
21 R T NG: DO TO FIELD ENGINrptRINd ' s f0 OTHRSS (SPECIFY) /

22"g Field Engineering pisposition % Field Engineering Reco /.sDestr/oM &pect Engineer ,2/r/7?
mended Disposition to P

Ran.o /se c- ow,s. n
,

ber C{. O Gi~E. 2.8_? - k-I)Dd'1%L k^LL *a'TN ~ G i O P heT-g.

.
. , -Mr Ti" M oi 2 1u'J NO-ir M- NT i"+id-eC C L L d M ' ", !In ? B' T M-'

b!.
Sim " "^LL f.S "a'.hu PE AT Td E T.-XPEO'~T__ ''W 2Tl4E "1'3 '

*

' "... M A C ''~ C Ps " ME TMT T!1T PRCT R ''cMPAC TM 'dA'~, Pic-WWVi@
NANh''? TMT TOOr"m''\L PPLu m ' O NT ?f;.M GRt?.EP fc i d
23. PROJECT ENGINEERING DISPOSITION Project Engineering has previously responded to the!

condition in which acceptable dry density test has be_en obt;pfned with moisture con- ' -

tent out of the specifig.d limits. This information is found in EEBC-1859 & 199R* nn,i

need not be further. addressed. ThgI[ANoject EngineerinR__ concurs with Iield En'efnt..eine'n

disposition. For_the_ material represented by test No.JJp-360. Proj.ect Engineering /1 e A /) , ,

has evaluated adjacent tests results in the same Reneral area and subsequent lifts MgCgj)f{CE 3/ gp/gg
I D4TE

results, all of which are acceptabic. In addition the location of test MD-360 lies ir. OC EN3!NEER
AUTHORIZED INSPECT OR DATE

.., .._
(Contd. on pane 3) ,

.

.

_ _ _ _ _ _ _ . _ . . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ __
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BLOCK #16 CCNTINUED: NONCONFORMs R EPORT (CONT'D) n o 1005
AREA ELEV. DATE OF DENSITY PERCENT _ MOISTURE OPTIHL'M__ . . _.

TEST TEST NO. COMPACTION CONTENT MOISTURE CONTENT

West Plant Dike
7 + 00 37' L Center Line 622' 10/6/75 MD-227 99% 10.2 8.1
North Plant Dike
1 + 00 40' R Center Line 625' 5/30/74 MD-142 95.2% 10.3 8.0
North Plant Dike,

. . - .

3 + 00 40' R Center Line 625' 5/3_0/74 MD-14_3 95.7% 11.4 13.8
_

Plant Area

183' S of S. Wall - SWI

53' W of "A" Line - SWI 613.5' 5/10/77 HD-1326 96.3% 18.5 15.2
Plant Area

183' S of S. Wall - SWI
._

_

53' W of "A" Line -- SWI 613.5' 5/1_0/77 MD-1328 103.3% 12.2 15.2

_ Plant Area
30' East of 12.0 ,

90' South of Q 622' 6/7/77 HD-1412 106.4% 10.4 15.2
North Plant Dike

1 + 25 100' L Center Line 626' 7/16/74 HD-290 96.3% 11.7 9.5
North Plant Dike

'**

. I /3 + 50 130' L Center Line 630.5 7/16/74 MD-377 95.4% 19.7 15.2

0"p|~JhM~7/i2225 ].c ca,_..acear/edae. su . 1/u),9 i<sp .?s c.?. .. . . . 869.7.o..--. . so, s. _ .. ... s z ./)f
e -

4i!.
i

,/1
'

"Q" List #1.002.Hold for Engineering Disposition. No Hold Tags Applied. #- ''

,o/j ,. - . . . . . . .
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''

r _.
-

c,..,,,-,~ s .. --
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'NONCON FORMS . REPORT (CONT'D) 20PA G E _._. .-_ o F 10 b
BLOCK 22 CONTINUED:

Spec _(210)., Section_12.1 states in-part..that_the. water-content during-compaction-shall-not beSohe5an.2
.

-per.centage-points below-or--above-optimum-moisture content._The-tests-listed-in-this-NCR-were-taken-after-proper--
___. compa_c_ tion was_achiev.ed

Thi s-tes t- p ro ced ure.wa s- a c ce p t ed- fo r-th e -tes ts-li st ed-i n-t hi s-N CR- by- Proj ec t - - -

__ Engineering in letter #BEBC-1859. (copy attached) The Projec_t_E_ngineering Acceptance clear _1y addresses the_

fact that tests taken after compa_ction may have a different moisture than the moisture during compaction.
_

As there are no specified restrictions on in place soil moisture content, after compaction, this condition,

is not unacceptable or indeterminate. No NCR is there_ fore re_ quired.

b ~
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Bechtei Associates Professional Corporation
.i

Inter-office Memorandum '',.

BEBC- 1859 .

(- '

To J. F. Newgen Date September 30, 1977

R. L. Cast 1R CElVE;gSubject Midland Plant Units 1 & 2 From
1%Job 7220

Quality Action Report Of . Engineering
QAR No. SD-40 GCT 0 51977

Copies to File: 0274, C-0467.1 At Ann Arbor .,

EECHTEl. POWER COitP.
S. Afifi JOB 7220
J. nacking ppg ,,,,,,,,,,,,,,,,,,,,;,,,,

Reference: 1) BCBE-1533 dated 8/15/77-
.

.

This is a complete response to Reference 1.

"%nIt should be noted that it is ideal tb co.ntrol the moisture of' backfill -

material at the borrow areas by conditioning. It is true that moisture (' 9) ~
content tests should be conducted at the borrow areas in ordar to establish t

~~

the control to meet tha specification requirements. However, in the placing' -

'

of soil in large quantities, it should be noted that after placement and
'

compaction, the moisture is not necessarily the same due to drying and
mixing with other loads. This implies that a moisture content check is

''

needed after the compaction is acheived. Therefore, the procedure used ..
to take the moisture content tests af ter compaction would not have direct

impact on the quality of work. .
,

-
,, -

Based on tha above, we agree with field and backfill placed prior to modifi-
cation of the moisture testing methods to be accepted as is.
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20.
M No. * * * ' ' ' * - 4" W d E 19. ggg Page _ of _} .1. Project Name No.

Midland 7220
S. Item Location

Rev 4. Item Descsiption
2. Unit (s) 3. Dra. wing /Part No.

N/A N/A N/A Structural Backfill Yard
~

.

--Engineeri,ngg,.g,io. conirectortsuppiis,
s. soo, cogc. P.o.o,spe. No. 7. seria tao. a. neps.eem.nt P.rt ,,,

fj/AriN __/AnEv N/A No. _H/jk.,C-211 N/A N

N/A s a. AsuE AuTHOnnto s a. s es E TC . fACHED 14. Discovered During 15. Eesip Fusnished Bv
11. Inspedion Criieri* an No

c-211. Rev. 3 o'y"E,''*""d??{ _ _O g=_ m" DaEC:a mCOasrJ TEsi DC'it a r. Deau. Or 'u*

Oo=G JtrEc DoTuta NO.
* " "*"***

'A "*"**"'""'"8C""d'''*" Specification C-211, Rev. 3, Section 5.6.2 states in part ......
HEWORM RESECT HE PA$H uSE A5 BS

"Haterial delivered to the jobsite.. . .shall be tested. . . .by the contractor's 2__gg
repres,entative once per day when naterial is being delivered." Contrary te the 4 J/yfj7_

i FIELO ENGINEE ff DATE

INGiME -uu,Jggg'nfcbo* .. on the following dates (Oct. 26, 1976, Oct. 29, 1976, Nov. 12, 1976, Jan.
o.TEen

I cf - 3-]-7 711, 1977 and Jan. 12, 1977) structural backfill was delivtred without the required "'~~ " ' " " "

"Q" Lis t No. 1. 004. No hold. tags applied. Hold for -

cceeptance tests taken. -
_

'~
AUTHORIZED BNSPECTOH DATL,

'

t

Engineering Disposition.
pVh By // Date 25. Disposition Results

17. Reported By Datt
~~~ ''

- vW & >

21. Routins O 'o nE'o Ea c'atta*'* a/ Ggoi r"Ea5 IS"EC'r v e G ,
--

UF! ELD ENGINEERING RECOMMENDED DI$POSITiOMTO PROJECT ENG8HEER$NG
.p

22. GField Engineering Disposition /e ss ww wnesm/ by_4ff9/n ""*

~

Field recommends use as is. Tests conducted on material received on the days
.

before and after the subject loads revealed that gradation met requirements of i'

the specification. Visual inspection during delivery and installation revealed no ' c' ( )
substantial changes. The structural backfill material wa_s placed in accordance',. , jf

with specification C-211 and found to be acceptable. [/[[/ 1 & a-f77 ,M_ f/M
23. Project Engineering Disposition / V/~~

,

Tests conducted on samples prior to and after the days missed were found acceptable. ,.'
In addition, one test was conducted on Jan.12, 1977, and found satisfactory. The'refor d
Project Engineering concurs with the Field Engineering recommended disposition to : . . .

"use as is".
-

hif) &f7] f (Pf 0 8^ 3- 3 ~ 7 ')
I 7/

GC ENGINEER D TE

AUTHORIZED BNSPECTOH DATE .

-. -.* ' . -- QI (? ( ,,
. ..

.

_ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ __ _ _ _ _ _ _ _ .
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19. 20.1. Prosect Name , Jota No. "* ggg
[*** 1 *'_ _ _1Midland 7220

_

--

_

2. Unit (s) 3. Drawine/Part No. Rev 4. Item Description 6. Item Lccasion

Yard N/A N/A Structural Backfill Yard Area-

6. P.O. Or Spec No. 7. Serial No. 8 Replacement Part 1 bene C,f. /mddy M. Gnmcw&W,,,

C-211 N/A pin N/AREv N/A N/A Engineering g N/AO.
_

11. Inspection Critreia N/A is. ASME auTNonizan s 3. su TCH aTTaCNEp 14. Discovered During 15. Equip Furnidied Dy,R NO.

C-211. Rev. 3 O 'y",*,"'*" "g" *o" O vEn EL"
OaEC:a WCOMsT_ O TEST OCuE r.T pa no.D i.o.Dows EsPEC OoTNEa No.

16. Hont.onforming condition: 24. Disposition Concurrence,,

REWORM R EJ E CT HE PAlft USE AS 4$ g
delivered to the_jobsite.:. shall be tested... by the Contractor's representative ~Mgr
ence per' day wh'en material is being delivered." Contrary to the above, on Dec. 1,
1976 and Dec. 14, 1976 approximately 495 tons and 55 tons, respectively, of M %','.," . g)g' p ; ;

.
.

M [|
" [ * Q" "" " / --~~

^{',7 7 7( structural backfill was delivered without the required acceptance tests taken. "Q"-

,

List No.1.004. 2 IIold Tag Applied. Hold for Engineering Disposition. d **(''""" "'"

AUTHOR 4 Z E D INSPECTOR DATE

. .

s Date 25. Disposition Results' apyteps Datef j .17.
Reps)K - s~- t ///7 7 ?HAo, .>ilu 2 -i-2)

^

'

4J -~ t
'

O idRS [ SPEC 8FY)~ d'.21. Routing TO FIER.D ENGirlEE RING Q3I

22. OField Engineering Disposition gr Es.o EnoINEERING RE' COMMENDED DB5POSITIOrt'TO PROJECT ENGINEERING _ , s ,.
,

Response requestad by 7/17/Z7- '

Field recommends use as is. Tests conducted on material received on the days i
tiefore and after the subject loads revealed.that gradation met the require - 4

ments of the specification. Visual inspection during delivery an'd 'installa- ! II'

,

tion revealed no substantial changes. The structural backfill materialpap 6 |

placed in accordance with specification C-211 and found acceptable ($hY- /d [w '/'t/7f
'

23. Project Engineering Disposition y p
The sampics were taken on days Nov. 19 through Dec. 30. Dec. 3 throunh 13 and

'Dec. 30 were found acceptabic. Furthermore, all the materials were obtained from~3. .

Therefore, Engineering concurs with Field Engineering disposition tb !'same source.
-

i

"use as is". . - .- i

, _ ,

'
_s % =h/r) _ 7. s w o e '' M R 91 2 >]gn

} )-1] oC E N as N E'E R stas E i |

~

AUTHO RIZ E D INSPECT OH D A T I"
_ _ _ _ . . _ . |

l

.n.,.-.. - - -
. - ~-

.
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ROUTE TO THIS COPY FOR *
j FILE: 18.4.3.4 & 18.4.3.6

4.-'.,.

/ C0ftSum8f3
WLBarcityh

( g Q
POYigt.' DA October 3-7, 1977. WRBird
CompMy'

SHHowell
PLANT: Midland UNIT 1 & 2# "E QUALITY ASSURANCEBWMargugli

PROGRAM SUBJECT OF AUDIT: Soil Placement
JFNewgen

[F
"

REPORT NO F-77-U
E

_

I. AUDIT SCOPE

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

II. AUDITORS

***D. A. Blumenthal, CPCo QAE (IE&TV) - Team Member
**D. E. Horn, CPCo QAE Civil Supervisor - Team Leader

III. PERSONNEL CONTACTED

** Ben Cheek, Bechtel Lead Civil Quality Control Engineer
*Keith Berk, Bechtel QCE (OC Vault)
* Pat Guiette, Bechtel QCE (QC Vault)
*}hry Kerridge, Bechtel QC Documentation Clerk
* Jim Miller, Bechtel QC Documentation Lead
* Tom Lieb, Bechtel QCE (Civil)

- ****Daryl Osborn, Bechtel Assistant Lead Civil QCE
* John Speltz, U.S. Testing Lab Chief

IV. SUbDIARY OF AUDIT

A. A Pre-Audit Conference was held on August 31, 1977 in Ben Check's
office with those in attendance as noted in Sections II and III above.
The audit scope was the only item discussed. The audit scope originally
was to observe soil placement, however, due to heavy rains and no soil
placement in "Q" areas, the audit scope was changed to that given in
Section I.

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

have been used; the test results were properly evaluated for acceptance;
and test reports could be located in the Quality Control DocumentaMon
Vault using tne attached checklist.

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

* Contacted during Auditt,

** Attended Pre-Audit Conference and Post-Audit Conference
. *** Attended Post-Audit Conference~ '

**** Contacted during Audit and attended Post-Audit Conference

GY M DATE ||- Y -77 SHEET 1. -OF 12
,
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() FILE: ).4.3.4&18.4.3.63
*

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

Records

AUDIT REPORT NO F-77-32

IV. SUMMARY OF AUDIT (Contd)

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

E. A Post-Audit Conference was held on October 11, 1977 in Ben Cheek's
office with those in attendance as noted in Sections II and III above.
The audit findings were presented to those in attendance by D. A.
Blumenthal and D. E. Horn. Bechtel QC understood and agreed with the
findings and recommended corrective action.

V. CLOSED OUT FINDINGS

Finding 1 $

West Plant Dike

10-276 and 277 (sampled 9-15-76), 278 (sampled 9-16-76), and 285 (sampled
9-17-76) have NA in the optimum moisture content column.

.

North Plant Dike
T

MD-92 (sampled 5-25-74) shows maximum dry lab density 110.6. It should
have been 103.4.

MD-93 (sampled 5-25-74) shows maximum dry lab desnity 110.6. It'should
have been 103.4.

MD-109 (sampled 5-28-74) shows maximum dry lab density 103.4. It should
~

have been 115.1.

MD-119 (sampled 5-28-74) shows maximum dry lab density 127.2. It should
have been 128.0.

MD-155 (sampled 6-4-74) shows optimum moisture content 18.8. It should
have been 18.4.

MD-L95 (sampled 6-24-74) shows optimum moisture content 11.0. It should'
have been 11.6..

MD-223 (sampled 6-25-74) shows optimum moisture content 10.3. It should
have been 11.6.

z MD-224 -(sampled 6-21-74) shows op' imum moisture content 13.5. 'It shouldt

have been 13.0.

FO-257 (sampled 7-11 -74) shows optimum moisture content 9.8. It should
have been 10.4. This also shows maximum dry lab density 126.8. It should

: .~ have been 127.4~.

~

.
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({} {{)tober3-7,1977
FILE: .4.3.4 & 18.4.3.6.

DATE: uc
PLANT: Midland UNIT 1&2
SUBJECT OF AUDIT: Soil Placement

Records

AUDIT REPORT NO F-77-32 *

V. CLOSED OUT FINDINGS

Finding 1

North Plant Dike (Contd)

tm-269 (sampled 7-12-74) shows maximum dry lab density 116.2. It should
have been 116.3.

MD-290 (sampled 7-16-74) shows maximum dry lab density 125.2. .It should
have been 128.3.

'

.MD-318 (sampled 7-19-74) shows optimum moisture content 13.0. It should
have been 13.3.

}D-336 (sampled 7-20-74) shows optimum moisture content 20.5. It should
have been 20.0.

MD-341 (sampled 7-25-74) shows optimum moisture content 17.0. It should
have been 15.5.

i MD-377 (sampled 8-6-74) shows maximum lab dry density 109. It should-have
1' been 112.9.
1

}m-476 (sangled 8-19-74) shows optimum moisture content 17.0. It should
have been 17.1.

}s-512 (sampled 8-28-74) shows maximum lab dry density 109.4. This should
have been 109.0.,

i

Structural Backfill Area

MO:t 9 E9 - (sampled 1-2S-77) shcws maximum dry lab density of 109.3. It should.
have been 125.3. It also shows minimum dry lab density.as 90.3. It should'
have been 109.3.

Plant Area Fill

MD-1262 (sampled 4-8-77) gives maximum dry-lab density of 117.0. It should
hnvc been 117.1.

MD-1300 (sampled 5-2-77) gives optimum moisture content of 11.1. It_should
have been 10.4.

MD-1385 (sampled 6-2-77) 'gives optimum moisture content of.13.5. It should
hnvo-been 13.4.

9

.

f Sheet 3 of 12



>
|*

.

|h).4.3.4&18.4.3.6
'

|hh FILE:
DATE: uctober 3-7, 1977
PLANT: Midland UNIT 1&2
SUBJECT OF AUDIT: Soil Placement

Records

AUDIT REPORT FO F-77-32

V. CLOSED OUT FINDINGS

Finding 1

Plant Area Fill (Contd)

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

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

s

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

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

, though they did change the test results.

Corrective action verified October 25-26, 1977.

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

Finding 2

Specification C-210, Revision 5 Section 12.6.1 states in part, "The water,

, pr content during compaction shall not be more than 2 percentage points below
_

optimum moisture content and shall not be more than 2 percentage points
above optimum moisture content. . ."

Specification C-210, Revision 5 Section 13.7.1 states, "All cohesive back-
- ~93D* fill in the plant area and the berm shall be compacted to not less than 95

percent of maximum density as determined by ASTM D 1557, Method D".
; Specification C-210, Revision 5 Section 13.7.2 states in part, "All cohesion-

less backfill in the' plant area and the berm shall be compacted to not less
than 80 percent of relative densir.y as determined by ASTM D 2049..."

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

t

E

9
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FILE: .4.3.4 & 18.4.3.6
DATE: October 3-7, 1977
PLANT: Midland UNIT 1&2
SUBJECT OF AUDIT: Soil Placement

Records

AUDIT REPORT NO F-77-32

V. CLOSED OUT FINDINGS

rinding 2 (Contd)

Plant Area Fill

Fbisture
Test No. Date Sampled Compaction Actual Op timum

#1m 1153 10-21-76 61.6% of Relative Density
1155'' 10- 21-76 73.5% of Relative Density
1191* 11-03-76 74.6% of Relative Density
1194' 11-02-76 75.4% of Relative Density

()1317
5-09-77 18.0% 15.2%

4 1318 5-09-77 11.5% 15.2%s.
d2 1319 5-09-77 11.7% 15.2%

1320 5-09-77 12.2% 15.2%
L321/ 5-09-77 94.0% of Maximum Density
1337" 5-17-77 12.4% 15.2%
1388# 6-02-77 9.8% 15.2%1393/ 6-03-77 11.1% 13.4%
1398' 6-03-77 11.2% 13.4%1404/ 6-03-77 10.2% 13.4%/1415 6-07-77 9.9% 13.4%1498" 6-15-77 88.2% of Maximum Density ~ 14.5% 10.0%1509 ' 6-16-77 12.9% 15.2%

North Plant Dike

MD 418 8-14-74 17.2% 20.0%

;itructural Backfill

FOR 620 10-13-76 72.3% of Relative Density
625 / 10-12-76 51.5% of Relative Density
629 10-20-76- 79.2% of Relative Density

.632- 10-20-76 73.5% of Relative Density
637 10-21-76 76.3% of Relative Density
663 / 11-11-76 53.0%~of Relative Density
664# 11-11-76 72.3% of Relative Density
667 / 11-11-76' 67.5% of Relative Density
673 11-23-76 33.9% of Relative Density

^

679 11-23-76 71.8% of Relative Density
680"' 11-23-76 60.0% of_ Relative Density
682/ lt-24-76 70.6% of Relative Density

|688 / 11-24-76 =77.1% of Relative Density
-

700 1-13-77- :75.0% of Relative Density
701 1-13-77 68.1% of Relative Density

i72L/ 13-14-77 -60.0% of Relative Density 1,

Sheet ~ 5 of 12
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FILE: .4.3.4 & 18.4.3.6
y DATE: October 3-7, 1977
L PLANT: Midland UNIT 1&2

SUBJECT OF AUDIT: Soil Placement
Records

AUDIT REPORT NO F-77-32

V. CLOSED OUT FINDINGS

Finding 2

Structural Backfill (Contd)

Moisture
Test No. Date Sampled Compaction Actual Optimum

IDR 734/' 3-17-77 34.0% of Relative Density
736/ 3-18-77 79.0% of Relative Density
737j 3-18-77 41.9% of Relative Density
738 3-18-77 72.4% of Relative Densityj
739 3-18-77 70.6% of Relative Density
740' 3-18-77 69.3% of Relative Density
741' 3-21-77 77.8% of Relative Density
744' 3-21-77 56.2% of Relative Density
746 ' 3-2L-77 54.9% of Relative Density

. 757"' 3-23-77 68.7% of Relative Density
767- 3-29-77 54.3% of Relative Density
768'" 3-30-77 66.9% of Relative Density
770" 3-30-77 65.0% of Relative Density
785'' 4-07-77 69.3% of Relative Density
799/ 4-12-77 78.8% of Relative Density
826' 4-19-77 70.4% of Rela tive Density
843- 4-28-77 66.8% of Relative Density
845 / 4-29-77 70.4% of Relative Density
854 5-09-77 67.4% of Relative Density
861 5-10-77 76.3% of Relative Density
862 5-10-77 74.0% of Relative Density
889' 5-13-77 56.5% of Relative Density

- 91/r/ 5-24-77 9.0% 11.8%-
122' 5-26-/7 75.7% of Relative Density
925'' 5-27 77 11.4% 15.2%
938' 6-08-77 56.5% of Relative Density
940s" 6-08-77 78.6% of Relative Density
993/ 6-25-77 60.2% of Relative Density
998'# 6-25-77 77.4% of Relative ~ Density

:

Corrective Action Requested: Determine if there are passing tests in the j

same 'nrea to clear these failing tests.
I

Corrective Action Taken: Test reports Plant Area Fill MD 131/-1320; North
Plant Dtke MD 418; and Structural Backfill MDR 620, 629, 632, 637,'673,-679,
700, 70L, 757, 761, 768 and 770 have been cleared by passing tests and Struc-
tural Backfill represented by MDR 854, 861 and 862 was removed.

r_ Corrective Action Verified October 26, 1977.

.
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FILE: .4.3.4 & 18.4.3.6
DATE: October 3-7, 1977
PLANT: Midland UNIT 1&2
SUBJECT OF AUDIT: Soil Placement

Records I

AUDIT REPORT NO F-77-32

V. CLOSED OUT FINDINGS

Finding 2 (Contd)

Corrective Action Taken: Test reports Plant Area Fill MD 1153, 1155, 1191,
1194, 1321, 1337, 1388, 1393, 1398, 1404, 1415, 1498, 1509 and Structural
Backfill MDR 625, 663, 664, 667, 680, 682, 688, 721, 734, 736-741, 744,
746, 757, 768, 770, 785, 799, 826, 843, 845, 889, 914, 922, 925, 938, 940,
993 and 998 are in a "Non-0" area and hnve been civen to CPCo Proiect Manage-
ment Organization _ (Field) for resolution in letter 186FOA77_g ~'"

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

Finding 3

Relative Density Reports 59 and 61 were missing from the QC Vault.

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

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

Corrective action verified October 26, 1977.

VI. OPEN FINDINGS

Finding 1

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

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

Specification C-210, Revision 5 Section .3.7.2 states in part, "All cohesion-
less backfill in the plant area and the berm shall be compacted to not less
than 80 percent of relative density as determined by ASTM D'2049..."

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

=
':

'-
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FILE: I.4.3.4 & 18.4.3.6-

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

Records

AUDIT REPORT NO F-77-32

VI. OPEN FINDINGS

Finding 1 (Contd)

North Plant Dike

MD 290 t ampled 7-16-74) shows optimum moisture content 11.6. It should
i

be 9.5. Using the correct optimum moisture content of 9.5%, the actual
moisture content is 2.2% above optimum moisture content.

' >m 360 (sampled 7-31-74) shows optimum moisture content as 21.4. It shouldbe 15.2. This also shows maximum lab dry density as 103.2. It should be115.1. Using the correct optimum moigture content of 15.2%, the actual
moisture content is 5.4% above optimum moisture content. Also using the
correct maximum lab dry density of 115.1, the correct percent of maximum
density is 86.4%.

MD 377 (sampled 8-6-74) shows optimum moisture content as 18.0. It shouldbe 15.2. Using the correct optimum moisture content of 15.2%, the actual
moisture content is 4.5%.above optimum moisture content.

Structural Backfill

imR 621 (sampled 10-14-76) shows minimum dry' lab density as 94.2. It should
.

be 112.2. Using the correct minimum dry lab density of 112.2, the correct
percent of relative density is 41.5.

Corrective' Action Requested:

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

(2) If these fatting testa cannot be cleared by passing tests in the same
area, present these fludings to Bechtel Project Engineering so Project

_

Engineering can determine what additional tests, reviews, etc. are needed
to justify the naterial these tests represent. Have Project Engineering
justity the material these failing tests represent.

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

Corrective Action Taken:
,

(1) North' Plant Dike 60 290 and FD 377 have been' identified on Bechtel
NCR 1005. North Plant Dike }D 360 and Structural' Backfill ?DR 621
density probtens have been, identified on Bechtel NCR 1004.

!
_ Corrective action verified ' October 26, 1977. 'l

--

'

' North Pinnt Dike MD 360 moisture problem has been identified on revised
. NCR 1005.

Corrective action verified October 28,-1977..
Sheet 8 of 12 '
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(f)4 FILE: .. 4.3.4 & 18.4.3.6
DATE: ctober 3-7, 1977
PLANT: Midland UNIT 1&2
SUBJECT OF AUDIT: Soil Placement

Pecords
s

AUDIT REPORT NO F-77-32

VI. OPEN FINDINGS

Finding 1 (Contd)
i
i

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

Finding 2 I

.

Specification C-210, Revision 5 Section 12.6.1 states in part, "The water -

content during compaction shall not be more than 2 percentage points below
optimum moisture content and shall not be more than 2 percentage points above
optimum moisture content. .."

s

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

Specification C-2 LO, Revision 5 Section 13.7.2 states in parc, "All cohesion-
less backfill in the plant area and the berm shall be compacted to not less'

than 80 percent of relative density as determined by ASTM D 2049".

Contrary to these requirements, the following tests had failing results and
did not indicate being cleared by passing tests or had been marked passing,

i

North Plant Dike

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

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

' West Plant Dike
,

MD 227 (sampled 10-6-75) failed moistu e but has not been cleared,
i

Plant Area Fill

Moisture.
Test No. Date Sampled ~ Compaction Actual -Optimum

MD L311 5-03-77 61.6% of Relative Density -
L326 5-10-77 18.5% 13.2%

: 1328 5-10-77 12.2% 15.2%
14 12 6-07-77 10.4% 15.2%

,

: :
-

~
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* FILE: .4.3.4 & 18.4.3.6
. . DATE: October 3-7, 1977

PLANT: Midland -- UNIT 1&2
'

SUBJECT OF AUDIT: Soil Placement
Records

.

AUDIT REPORT NO F-77-32

VI. 'OPEN FINDINGS

Finding 2 (Contd)

Structural Backfill

Moisture
Test No. Date Sampled Compaction Actual Optimum

'

MDR 621 10-14-76 78.0% of Relative Density
671 11-12-76- 74.8% of Relative Density
672 11-23-76 .75.4% of Relative Density
685 11-24-76 56.2% of Re,lative Density

; 686 11-24-76 70.9% of Relative Density
691 11-24-76 62.0% of Relative Density

Corrective Action Requested:
,

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

,

(2) If these failing tests cannot be cleared by passing ' tests in the same -

area, present these findings to Bechtel Project Engineering so Project
Engineering-can determine what additional tests, reviews, etc. are

i needed to justify the material these tests represent. Have Project
.

Engineering-justify the material these failing tests represent.;

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

Corrective Action Taken:
?

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

(2) North Plant Dike MD 142 and ND 143,~ West Plant Dike MD 227 and Plant
Area Fill MD 1326, 1328 and 1412 have been identified on Bechtel.NCR
1005. Structural Backfill MDR 621, 671, 672,_685,'_and 686 have been
-identified on Bechtel NCR 1004.

.(3) Corrective action has been taken as of the last of July,1977 by Bechtel
-QC and U.S. Testing to more adequately clear failing tests. Therefore,
the corrective action to preclude repetition for not clearing failing,-

tests need not be addressed.

Corrective action verifted October 26, 1977
1-

Plant Area FLLL MD 1311 has been identified on revised NCR 1004.ur
, -

Corrective action verified November 1,1977.

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

Sheet 10 of 12 -
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(h) h.4.3.4&18.4.3.6
~ '

FILE:-

,,

DATE: October 3-7, 1977 i
PLANT: Midland UNIT 1&2 l

4 SUBJECT OF AUDIT: Soil Placement
Records

.

AUDIT REPORT NO F-77-32

VI. OPEN FINDINGS (Contd)

Finding 3
,

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

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

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

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

21, 1977.

|
, Project Quality Control Instruction No. SC-1.05 " Material Testing Services

and Concrete Production" Rev. 3 Section 2.7.2 Reports, Item A states, " Perform
a daily review of the subcontractor's jobsite inspection and test reports
for acceptability, completeness, and the laboratory chief's signature'for
concrete, steel, and soils. Sign and date on the report verifying the acceptable
s ta tus" .

'

Contrary to these requirements:

Structural Backfill Data Sampled Amount Retained
Log Number

. G- 270 1-13-77 #40 Sieve - 225.2g
| 0364 ~4-27-77 #10 Sieve - 217.lg

0417 5-11-77 #10 Sieve. .-221.4g
0431- -5-16-77 #10 Sieve - 260.lg
0451 5-18-77 #10 Sieve - 211.7g

-0505 6-02-77 #200 Sieve - 228.0g1

0704 7-18-77- #10 Sieve - 249.5g
J

Corrective Action Requested:

(1) Present these findings to Bechtel Project Engineering and obtain engineer-
Ing rationale from Bechtel Project Engineering as to the acceptability
of the matertal;these tests represent.s

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

'n' Determine- the underlying cause(s) and take further corrective action '
to preclude repetition. -

.

' Sheet'11 of 12
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(h ).4.3.4&18.4.3.6FILE:
DATE: October 3-7, 1977
PLANT: Midland UNIT 1&2

- SUBJECT OF AUDIT: Soil Placement
Records

AUDIT REPORT NO F-77-32

- VI . OPEN FINDINGS

Finding 3 (Contd)

Corrective Action Taken:

(1) These findings have been identified on Bechtel NCR 1006.

Corrective action verified October 26, 1977.

NCR QF-195 has been written to resolve the corrective action still open.

VII. NONCONFORMANCE REPORTS '

QF-195
QF-199

.

.

,

i

.
'

2

.
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org ay 25, & June 8, 9,10,1977
-M

1 r-

/
Y JFHewgen PLANT: Midland UNIT l & 2

^ ^"'

SUBJECT OF AUDIT: Soils Placementgr PROGRA
and Inspection

" -

OA SUBJ FILE
.

I. AUDIT SCOPE

The purpose of this audit is to verify that soils placement and inspection are
being accomplished in accordance with Bechtel's procedures, specifications and
codes.

II. AUDITOR 2

G. B. Johnson, CPCo Field Quality Assurance Engineer (Civil)

III. PERSONilEL CONTACTED

** Ben Cheek, Bechtel Lead Civil Quality Control Engineer
*Daryle Osborn, Bechtel Quality Control Engineer (Civil)

IV. SUMP.ARY OF AUDIT

A. A Pre-Audit Conference was held on May 23, 1977 at Daryle Osborn's desk
with those in attendance as noted in Sections II and III above. The
audit scope was the only item discussed.

B. The audit was performed on the placement and inspection of zone 2 material
in the plant area South of the Turbine Building at elevations 620' - 622'.
The backfilling operation was centered around plant coordinates S 5070 and
E 36Q., The attached checklist was used.

C. The soils placement and inspection seemed adequate except as described in
Section V of this report.

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

E. A Post-Audit Conference was held on June 16, 1977 in Ben Cheek's office
with those in attendance as noted in Sections II and III above. The Post-
. Audit Conference consisted of telling Ben Cheek and Daryle Osborn that the
resolts of this audit were adequate except for Findings #1 & #2 in Section V.

Cl.0 SED OUT
V. FIMDINGS,

Finding #1

Bechtel Specification 7220-C-210, Rev. 4, Section 12.6.1, states in part:

y The water content during compaction shall not be more than 2' percentage
points below optimum moisture content and shall not be more than 2

/ porcentage points above optimum moisture content. . . . -

:- * Attended Pre-Audit Conference and Post-Audit Conference
** Attended Post Audit Conference

ey rM/l'./1 ht$adM DATE b hulv ~7~7 SHEET _,,1 OF '3
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File: 4.3.4, 18.4.3.6'
>

Date: 25, & June 8, 9, 10, 1977
Plant: 11idland I & 2
Subject of Audit: Soils Placement tand*

Inspection

. Report No F-77-21

CLOSED OUT
V. Fill 0INGSi

Finding #1 (Contd)

Contrary to These Requirements:

Backfill was placed on .a lif t which was determined to be greater than
2% below optimum moisture content (Plant Backfill Test #1352, optimum
15.2%, actual 12.8%). When questioned, the Foreman directirig 'the : soils
work stated that he would continue backfilling since satisfactory
compaction had been obtained.

Recommended Corrective Action:

1. Th directing the soils work should be insi.ructed as to the
required moisture content limits.

2. Bechtel QC should determine if a re-test had been accomplished on
the lif t in question. If a re-test had not beea , accomplished .it
will be necessary to obtain one. If the affected material is found
to be nonconforming, an evaluation will have to be madelas to the
acceptability of the in-place material by Project Engineering.

Corrective Action Taken:

1. Bechtel QC informed th forema directing the soils work of the
required moisture conten , ts and what to do if a failing test
occurs,

i

2. A retest was taken in the area and the retest passed (Plant Backfill
Test 1414).

1

.

Finding #?.,

Bechtel Specification C-208, Rev.10, Table 9-1,, states in part:

Field Densities and Moisture Contents will be taken at the frequency of
one test per every 500 cubic yards of fill.

Contrary to These Requirements:4

During the audit it was discovered that the Foreman directing the soils
work believed that the required frequency for testing of field density
and moisture content was one test per 1000 cubic yards of fill.

Recommended Corrective Action:

Thwn directihthe soils work should be instructed as to the -
.

1.. .;

correct cesc n cyuency requirements.
*

|

Sheet 2 of 3 i
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File: 18.4.3.4, 18.4.3.6
Date: f4ay 25, & June 8, 9, 10,1977'

/- Plant: land 1 & 2 -

Subjec Audit: Soils Placement andu.

Inspection |

Report tio F-77-21

,'
. CLOSED OUT

/ V. FlfiDINGS

Finding #2 (Contd)
,

Reccninended Corrective Action: (Contd)

2. Bechtel QC should determine if the 1/500 cy test frequency has been
exceeded. If the test frequency has been exceeded, an evaluation
will have to be made as to the acceptability of the in-place
material by Project Engineering.

,

Corrective Action Taken:,

1. Bechtel QC informed t directing the soils work of the
correcttestfrequencyrequ{rements.

'

2. Bechtel QC made an evaluation concerning the frequency of testing in
the af fect'd area. It was determined that between 5/13/77 ani6/17/77, 1,200 cy of random backfill was placed South and East of
the Turbine Building. 57 tests were taken on this material which
results in an overall test frequency of 320 cy/ test. The majority
of this 18,200 cy was placed in a fl0N-Q area.

'

VI. !!0?!C0tlFORMAliCE REPORTS

None
-

.

l

1

;

*
.
I

.
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Bechtel r Ower Corporation

In artff; e Ms .icran:cm-

*

n .:. Barelay
,

'

, , . ,

Job 7220 f4idland Project
Project QAP. 50-40 m Febmag 3,1978 :

5"

CLR-02-78-043
' :- G. L. Richardson

:. Quality Assurance

en n a lacking :tidiand, :11 1.- 237c

In your response to the subject QAR, which identified problems wit.h
meisture tests on soils placement,'you indicated on Aug. 11, 1977
that moisture tests will be taken in the borrow areas at the start
of the day and as needed to maintain the proper testing frequency.

During review of the records in the QC Vault to verify actions taken-
in response to QAR 50-40 f t was noted that therc is no evidence of these
record tests being taken. Upon further investigation it was disecvered
that U.S. Testing eaintains a 1:g for these tests and they are not being
reviewed by Q.C. We feel that these tests should be maintained in the
vault and revieved by Q.C. for adequacy.-

Please take appropriate actions to locate the moisture tests, revie.1
these tests and file them in the vault. It is requested tnat these
actions be taken by liarch 1,1973 so that QAF. 50-40 can be closed out.

.

[ ~4 t.cf. .

i *

u. L. P.ichardson--- -
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f
a J. Klackia; %- :

.

Structural !ackfill Fe:ruary 11,1?77 i, , . . . , , . ...

Q-:::. 1.00 :
GLR-2-77-32 G. L. F.ichards n I

ore . L
>

f
e' Quality Assurar.ce

i
.v.j f j .a . ..,a . g. 2 6.'. , ' '**t

. ...u, , y

J:b 7220 /
1

l.;
6'Cescribed beicw is a series of pr:ble s and actions bet ; aken involvin; -

procarement, inspecti:n, testing and installati:n of structural backfill, b
$'

1. On 1-31-77 Eechtel CA identified that all structural backfill caterial
purchased f.o date was purchased as "Ti:n-0" which is in::ns' stent wi:- .

'the "C" list. This resulted ir the raterial r.:t beint rc:et;t ins ected i
by Quality Control as is required by the "Euik Items List" pre;arad :y *

Project Engineering. (Ref. CAR 50-24) [
-

2. Concurrent with Ite : 1 C000 OA identified.that stru:tural ba:kfill 1
delive-ed t tha j:bsite durin; 12/76 and 1/77 had n:- in all cases -

"

been tested for gradation on : '

f;0R QF-147)y xsis cs recuirad by S:e:. Lack'uf testin; has been trev' usly
dail

7220-C-211. (Ref. CPC: -

identified by Bechtel QA en 10/21/75 (Ref. QACR 53-CQ an: by 0?;: OA :.
cn 10/14/7.:. (Ref. CPCo 1030F-29)

*

.

3. On 2/10/77 CPC: QA, as a result of.an audit, identified that in cany
cases the gradation tests perf med on structural :a:kfill were
not :erformed using proper testing procede.es. S:e:ift: ally AST" i
C-135-71 states that am:unts cf ::terial retained on an individual '

sieves shall not er.ceed 200 gra.+s. S::e tests rote 6 had as ru:' asr
2c0 gra:1s retained en an indivi:ual sieve. (F.ef. audit re: r F-77-5).

F
t. . T: assu"a esterial presently is us2 was a::e:::M e Ea:htel QA revier,ed

. 3
:ne tes: results and noted the felio,ing: ! !.

- :
,

4. Tests *un en 2/4/77, 2/7/77, 2/s,77 and 2/9!7~ til had wef;b:s * '

.

retained in excess of 203 gra: s. *-

"5. Ce:htel 00 had net a:Or:ved this test and the :sterial was s '*1
in tne recess of recaf;; ' espe::i:n.

c. Bechtel :ield Engineering .:as us t :: this . ::er'ti w' ne'.: re1 case
by 00. !;0TE: The Asst. 'F:'I and PFI st::::e use ..we . n:-'.''2:

.

Of th: eis:recan:y.
. ~ . ..

!i
5014310S =

-i .

.
.

--. . . . . . . . . . .
.
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Bechtei Power Corporation
inter-effice Memorandum "

I',7'-y
_ ..

'- Castlebt W Om "ay 15,1973 i:''_._ * * * " ,Te
-

Job 7210 Midland Prcject --

~

3g From G. L. Richardson .. oisture Content of Soils,'

6LE*2#9 of Coality Assurance --

,

copin to J. fleween At Midland, MI [#
J. Hurley '

W ing
ES,;1I:c._,y ,- ,'W. Barclav ,

S. Rao
' F2 C 1 W 'M

. rc i

r m | e

FM A' SUN d(E
%O

OAR SC 10 was issued on 7/22/77 to c'equest esting of soi!s fer ;.repe-
toisture content prior to compa:t'sn. Several IOMs and telecons were
written t: resolve this QAR cumulated by the attached 10M SEBC-1993
and J. H:ok's telephone call record of 10/12/77. These documents indicato
tnet roisture content fer "0" listed raterial cust be controlled to
assure that it is within +2.'', of optimum prior to co saction as recuired
by Specifica:ict 7220-C-27S. f!sisture content after con action not
within the reouired renca is not to be considered a problem.

Subsecuant to this a telephone call record (atta:hed) dated A/7/78
was made to record a call to S. Rao reouestin: further clarification.
Part !! of'this telecon appears to be in conflict with the foregoing.
Inu curren; interpretation by OualitY Control is to allow CCIDaction
to take clace where the initial test indicates cut of telerance
Scisture content concurrent with corrective tctions to correct the
noisture.

Concerns in this area h3ve been raised by D. Horn of CDCo OA who h'.s
recuested that this area be clarified prior te resvnetion of work cocn
settlement of the laborers work steppage.

It is re:uestad that you take attien :: resolve thi: situatien and to
trovide clear direction for tne conte:1 of e:isture centent.

One possinle solution wculd ce to celete the re:uirerant :: con rel the.

meist;re content and rely en the c:n:s: tion re:uire .ent cnly.fer tne
c:npleti:n of soils work reali:ing that the e :ly "C" listed work
remaining is in the plant fil' dres.

Pleass res:end by 5/2C/70.
W Y .h V nf

,

sg. e. av.u A -

A. L. Richards:n,jj 5G143145_

3L:./sw
._.

e
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pro 4EcT3. ENGusEEAING Aho CoMSTRUCT1oN =.

' * " " ' * *
NONLONFORMANCE REPORT

* " ' " " " " * " * * """"'=
Cassary

nux 1 er 5
imac: w. 7. -w me m. 4. ~ w an: in.s. :. ga M "6-012
Midland 1 & 2 NA Plant Area Soils S -79

9. 3ER3L Eassas 13. QaG. % w Ea & angNI.1C. & Ks 3. *

N QF LT:Bechte<. Proiect Eng c
Bechte:. Field Engr

.. inz 5 1. 16. 3. 4 16.3.6NA nors-v nc vne. P1nne Aren Ffll IF. .
La. as a wrmem = mum as m .-, cacms en ami s. assa m
Section 13.6 of Specification C-210, Revision 6 states, " Moisture ae=or ewr:

control of the plant area and berm material shall conform to Sec- LADreisbach
tion 12.6". Section 12.6.1 states in part, " Water content during
compaction shall not be more than two percentage points below
optimum moisture content and shall not be more than two per:entage , _ ,points above optimum moisture content. . ." Project Engineering WLBarclay DBMiller
stated in a meeting held at the site February 5, 1979 that the - WRBird WMoringintent of "during compactiorf'is to be at the time of the density / TCCooke JFNewgen
moisture tests. JLCorley ERurbaugh

(Contd on Page 3) RHermeston RASimanek
u. e --- > w r a w a, SHHowell DATaggart
a) Review all moisture density test reports from the time of DRJohnson

accepting moisture contents at the stockpile instead of at the GSKeeley
placements through to date for similar
deficiencies. (Contd ori Page 5) BWMarguglio

mata/?mac: tm. :sp: ==r amenes X me sm=:am M PAMartinez
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NCR SERIAL NO: M-01-5-9-012 !

DATE: 2-6-79 i

DATE OF REV: NA : I

FILE NO: 16.3.1, 16.3.4, 16.3.6 l

!
'

12. "AS IS" NONCONFORMING CONDITION VERSUS "AS REQUIRED" CONDITION WITH REFS:
>

(Contd from Page 1)

iContrary to these require ments, the following tests had moisture content in excess
of the plus or minus two percentage points of optimum moisture content.

>

DifferenceOptimum , ' '

Moisture Content Moisture Content MC - OMC
Test No MD Date Test Taken (%) (%) Positive

- t

2471 3-29-78 10.8 8.2 + 2.6

2473 3-29-78 12.3 8.2 + 4.1
'

2476 3-31-78 14.2 9.1 + 5.1

2479 4-01-78 11.6 9.1 + 2.5

2482 4-01-78 13.5 9.1 + 4.4

2486 4-08-78 11.8 8.2 + 3.6

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 8.2 + 2.8

2497 4-11-78 12.7 8.2 + 4.5

2498 4-11-78 13.5 8.2 + 5.3
2499 4-11-78 12.1 8.2 + 3.9 +

2501 4-12-78 13.2 8.1 + 5.0

2506 4-17-78 13.5 11.1 + 2.4 6
*

2507 4-17-78 14.1 11.1 + 3.0

2508 4-17-78 13.3 11.1 + 2.2
1

2509 4-17-78 14.5 11.1 + 3.4
2510 4-17-78 13.2 11.1 + 2.1 :

2517 4-19-78 14.2 11.1 + 3.1

252: 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 + 2.5
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
2956 7-03-78 12.3 10.1 + 2.7
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 i

.962 7-05-78 12.5 11.1 + 2.4 |

( 2965 7-06-78 12.9 10.1 + 2.8
i 2979 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

,

W 3013 7-21-78 13.1 10.1 + 3.0 |

| 3026 7-25-78 17.2 11.8 + 5.4 j

; 3028 7-25-78 16.9 11.8 + 5.1
I

h j
- - - - - _
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NCR SERIt.L NO: M-01-5-9-012
DATE: 2-6-79
DATE OF RES: NA
FILE NO: 16.3.1, 16.3.4, 16.3.6

12.
"AS IS" NONCONFORMIT. CONDITION VERSUS "AS REQUIRED" CONDITION WITH REFS:

(Contd)
,

i
Optimum Difference

Moisture Content Moisture Content MC - OMCTest No MD Date Test Taken (%) (%) Positive

3030 7-25-78 13.0 10.1 + 2.93034 7-26-78 13.3 11.1 + 2.23035 7-26-78 15.2 11.1 - + 4.13037 7-27-78 12.7 10.1 + 2.63042 7-28-78 14.5 11.1 + 3.43043 7-28-78 14.6 11.1 + 3.53045 7-29-78 12.7 10.1 + 2.63059 8-03-78 15.0 10.1 + 4.9
'

3060 8-03-78 13.1 10.1 + 3.03068 8-05-78 12.7 10.1 + 2.63070 8-07-78 13.1 10.1 + 3.0
,

1 3071 8-07-78 12.3 10.1 + 2.2| 3074 8-07-78 12.3 10.1 + 2.23075 8-08-78 13.8 10.1 + 3.73076B 8-08-78 14.2 10.1 + 4.11082 8-10-78 14.0 10.1 + 3.93087 8-11-78 14.5 10.1 + 4.43088 8-12-78 13.1 10.1 + 3.03100 8-16-78 14.8 10.1 + 4.73103 8-17-78 14.2 10.1 + 4.13105 8-17-78 12.7 10.1 + 2.63106 8-17-78 12.8 10.1 + T .73107 8-17-78 14.3 10.1 + 4.23108 8-17-78 13.7 10.1 + 3.63109 8-17-78 14.3 10.1 + 4.23110 8-17-78 13.9 10.1 + 3.8

'

'

3111 8-17-78 17.6 10.1 + 7.5
,

3112 8-17-78 12.5 10.1 + 2.43114 8-18-78 11.0 10.1 + 2.9t

3115 8-18-78 12.5 10.1 + 2.4
'

3130 8-28-78 13.1 10.1 + 3.03132 8-28-78 13.9 10.1 + 3.83134 8-29-78 13.1 10.1 + 3.0l 3141 9-01-78 12.7 10.1 + 2.63143 9-01-78 14.7 10.1 + 4.63144 9-01-78 12.9 10.1 + 2.87

| 3145 9-01-78 15.9 10.1 + 5.83156 9-07-78 12.2 10.1 + 2.13158 9-08-78 13.0 10.1 + 2.93159 9-12-78 16.5 10.1 + 6.4
; 2561 9-30-78 13.3 11.3 + 2.2'

2563 9-30-78 1 " . ', 7.5 + 2.5
...

.

U'
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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

|
13. QA RECOMMENDATION FOR PART CA:

(Contd from Page 1)

b) Send Project Engineering /Ceo Tech all the test reports from the test failures _
in this NCR and any found in the review a) above,

c) Receive a Proj ct Engineering /Geo Tech evaluation of the acceptability of the
material these test failures represent and any found in the -review a) above.
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Inter-office Mem6randum i.
*

EEBC-2694'
,

. J. F.'Newgen Date February 5, 1979
;

subject Midland Plant Units 1 & 2 From R. L. Castleberry
*

Job 7220-,

Noisture Baquirements for Of Project Enginaaring
Plant Area Backfill

.B{].-),",-[!I@'' '{l !
; copies to Film: 0274, C-210PR At Ann Arbor = z' :*

. .. . . -.

FEE . 3h'

.

g5ct-ik u. + ::3RP
JO! ~'OPC.

eIS.

This meno is written as a result of a meeting with Consumers Power
Cogany and Construction on February 5,1979 to discuss the inter-
pretation of the acisture requirement in Section 12.6 of Specifica-
tion C-210 for plant area backfill.;

Moisture conditioning is es be dona in the borrow area's as par '

Specification C-210, however, the moisture content during compac-,

i tion is the governing control for acceptanca. Compaction of any ,

given lift is not considered completa intil the testing require-
-

;ment for 31sture ~*=* mius d==ity are satisfhd. Sharefore,
|' during compaction is interpreted as the test result obtained from

.

nthe inplace tests taken for moisture and density after placements
!and compaction.
.'
,

i
i .

ht1.t. Cast 1abarr,
.

-
.

,

GAT /km
,
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'
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b I

i |
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. Attachment A
<

f| Route To S:is ccw For File 16.3.4 & 16.3.6
gar lay h

__

Issue Date November ??. io77
'

: Cooge f Project liidland 1 & 2
. rnegon
'

o son CORBumem Power File Title NCR's on liechtel
""#"''"" *"0 "" "'o Nonconformancey

b
.

eNegn Report No OF-203

ThisNonconform"a$$TeportisIssuedTo: Prepared ByNJ/if Ew Date !I- 1"). ~7~7

Ayy m ,A By,G k:A d ~ % Date -/2 d, o
G. L. Richardson # -

Bechtel Lead QAE Written Reply Requested.;.By Date 12/16<j77

Corrective Action Requested By Date 12/30/77
who is reroonsible for corrective action.*
Nonconformance Description and Supporting Details:

* See attachment,
s

AEC Reportable Yes C No @ See Procedure 9 (Fer Nuclear Projects only)

,
Stop We'rk Necessa:7 Yes No v See Procedure 16 - Stop Work No
No Hold Tags Applied
Recc= mended Corrective Action:

See attachment.

1Corrective Action Taken:

See attachment.

Verification of Corrective Action Required Yes X No

hthodofVerification:
Reviewed letters GLR-12-77-517, GLR-1-78-001 and GLR-01-78-040 from G. L. Richardson
to J. L. Cortcy; letters 216FQA77 and 6FQA78 from J. L. Coricy to G. L. Richards6n;
letters 0-1621 and 0-1651 from J. Newgen to G. Richardson; Bechtel QC Training
Session QCFM-4250; and NCR's 1055 and 1094.

bionconfonnance Closure Confizmed By %hMI W-

Date 1-2-Ju

% ITb be completed at time of closure by Consumers Power QA Services.

, Page 1 of 4
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/
.' F. 16.3.4 & 16.3.6

Issue Date November 22, 1977
,/ Project Midland 1 & 2

File Title NCR's on Bechtel
Construction and Quality Control

,
,.

Attachment to NCR No QF-203

Nonconformance Description and Supporting Details:

Project Quality Control Instruction R-1.00, " Material Receiving Instruction"
Section 5.2 of Revision 3 and Section 5.1 of Revision 5 states in part, " Require-
ments for the sampling and testing and the acceptance criteria reference documents
shall be noted on the applicable IR" and Section 5.4 of Revision 3 and 5.3 of Revi-
sion 5 states, " Review any required user's test data reports to verify that they
have been satisfactorily completed".

,

Part A

QCIR No. R-1.00-1560 for Zone 4A Fine Backfill references User's Test Report No.
0630 and the acceptance criteria as:

Sieve Gize % Passing

1" 100
3/4" 90-100
1/2" 75-90
3/8" 60-85
#200 7-15

Centrary to the above, User's Test Report No. 0630 references 75-100% passing as
the acceptance criteria for the 1/2" sieve, consequently 94% passed the 1/2" sieve
and it was accepted when actually it failed.

Part B

QCIR No. R-1.00-2105 for Zom 4A Fine Backfill references User's Test Report No.
1036 and the acceptance criceria as:

Steve Siw % Passing

1" 100
3/4" 90-100

| 1/2" 75-90 .

3/8" 60-85'

#200 7-15

i Contrary to the above, User's Test Report No.1036 indicated 81% passing the 1/2"-
' steve and accepted, this should have indicated 91% passing the 1/2" sieve and failed.

!% *

. .
i

Page 2 of 4
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* ' .I F 16.3.4 & 16.3.6

,

Issue Date November 22, 1977
.

Project Midland 1 & 2
f File Title NCR's on Bechtel

fjgf
y' _

Construction and Quality Control

Attachment to NCR No QF-203

.Nonconformance Description and Supporting Details: (Contd)

Part C

QCIR No. R-1.00-1836 for Zone 4A Fine Backfill references User's Test Report No.
0836 and the acceptance criteria as:

Sieve Size % Passing

1" 100
3/4" 90-100
1/2" 75-90

'3/8" 60-85
#200 12-20

Contrary to the above, User's Test Report No. 0836 had 11% passing the #200 sieve
and it was accepted.

,

'

Recommended Corrective Action:,

Part A & B

1. Present these findings to Bechtel Project Engineering so Project Engineering
can determine what additional tests, reviews, etc. are needed to justify the
material these tests represent. Have Project Engineering determine the accept-
ability of. the material these failing tests represent.

2. Determine the underlying.cause(s) for these discrepancies and take corrective
action to preclude repetition in other areas.

P_a r t C

1. An evaluation of this material is not needed because the acceptance criteria
'

as given on QCIR No. R-1.00-1836 was 12-20% passing the No. 200 sieve. It
should have been 7-20%, therefore, the test result of 11% is passing.'

;
2. Determine the underlying cause(s) for QC not rejecting the Zone 4A Fine 'Back-

fill per the QCIR No. R-1.00-1836 acceptance criteria of 12-20% passing the
i- No. 200 sieve. Review the interface between the material receiving QCE's and

the test lab QCE's to determine if there is a breakdown in communicating the
inspection criteria -for materials being received.' .Take corrective action to
preclude repetition.

|

'

|

L- ,

F-

Page 3 of'4
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. /p' /-.1 File 16,3.4 & 16.3.6-

,r' Issue ate Novembe r 22, 1977''

,' Project Midland 1 & 2
/ File Title NCR's on Bechtel

gr' Construction and Quality Control

Attachment to NCR No QF-203

1Corrective Action Taken:

Part A & B

1. NCR-1094 was written to identify the nonconforming material in Part A. Project
Engineering dispositioned this material "Use-As-Is". NCR-1055 was written to
identify the nonconforming material in Part B. Field Engineering has disposi-
tioned this material " Reject For Q-Use". This material was only used in Non-
Q Areas.

2. A > ~1y4 r cause of thoen ' ' t ' r - un s improper review of the test renn m _

by Quality Control. To prevent this condition from recurring, a training session
was acid with cognizant individuals in' attendance.

Part C

1. Based on response given in Part A of letter 0-1621 from J. Newgen to G. Richardson,
it was necessary for Field Engineering to justify the more stringent requirements
and the use of this material when it did not meet these requirements. The
justification was given by Field Engineering.

2. The underlying cause of this condition was that the Civil QC Engineer identified
the different gradation requirements on the QCIR and failed to bring it to the
attention of the QC Receiving Engineer. To precluda repetition, the cognizant
QC engineers in both disciplines were reminded that close interfacing is a
necessity.

:

Page 4 of 4
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tj , CONSUMER 3 POWER COMin Bechtel Power Corporation

0 bh3 $[ _

Post Office Dox 2167,.

rE81 1978 .'
uieiano, uieniaan 48e4o d-

FIELD QUALITY ASSURANCE
MIDLAND, MICHIGAN Janucry 31, 1978 )

,

,

./
Consumers Power Company .g-

\,-P. O. Box 1963 -*

Midland, MI 48640 ..h.\
Attention: J. L. Corley M. .. -

v
Job 7220 Midland Project

\ (,fl.d , //\
CPCo NCR QF-203 Finals
GLR-01-78-040

Dear Mr. Corley:

Ref: 1) Letter J. Corley to G. Richardson, 216FQA77, dated 12/23/77

The following is in response to the above subject nonconformance
report which identified problems on user tests for backfill material.

For the material identified in Part A of the subject finding, NCR-1094
was written. This flCR has been dispositioned by Project Engineering

.as Use-As-Is, and is now closed.

For the material identified in Part B of the subject finding, NCR-1055
was written. This NCR is closed as previously addressed in letter
GLR-01 -78-001.

For the material identified in Part C of the subject finding the field
has provided justification as to why FMRs had stricter requirements than
those given by Project Engineering. In letter-0 'CZi, dated 1/17/78,
Field Engineering stated in part: 0-/45/ peg,g

! The reason for specifying a 12-20% range of aggregate passing
through a #200 sieve, when Specification C-210, Rev. 5 and

i Dwg. C-130, Rev. 6 allowed a range of 7-20%, was strictly for
commercial reasons. The vendor said he had a supply of "12-20%
material". When this material actually turned out to be 11%, it
was still acceptable for use in accordance with our specification
and drawing.

,

This concluCes our action t n the subject nonconformance report. Should
! you desire a Mitional info wation, do not hesitate to bring it to rqy
I attention.

,

_ Very truly yours,
~

g.g. M JL
.

; . G. L. Richardson
LEAD QUALITY ASSURANCE ENGINEER

I

GLR /JGH/sw ,

_ -_- - _ . __ -_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - ._
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Saciltel Power Corpcraba

.

Inicicfhec i-iun:orandum,

'

G. L. Richarrison U r *-

i'ab 7220 ilidland Project January 17, 1973-

.s ,,

F:P. Praparation
0.1551 J. F. I' m gen-

n,

Construction
c-

. . , . ~ illdland, MI
c: .. m '

3,t,,'s ...
*

. . . . .

Paferences; l) Ltr. P.ichardson to i[ewgen, GLR-12-77-532, dated 12-23-77
(I 8840)

2) . Ltr. Corley to Richardson, 216FQA77, dated 12-23-77

'This r. ora is in response to referenc2 I and is numbered similarly.

Our reason -fnr specifying a 12-20*; range of aggregate pe.ssing threti1.
a num.ber 2.00 sicva, when Specification C-%10, Rev. 5 allcren.d q ran';ghe
of 7-P.01,1:as strictly for comercial reasons. The vendor said he had
a supply of "12-20s material". Unen this material a::tually turned cut
to be lin, it was still acceptable for use in.accordance with ct.r
::,1aci fica tion. Tha only "crror" was in dispositioning ilC?. QF-103 by
revising the FM?., rathar.than noting to "use as is".

1

P. The intant of cur previcus respor.se to blank signature bloch on F:R's
CY-3171. Sn's 1 ?. 2, tras to !!ct.it out the folicving:

.a. P.ovisicos to F.'Ts for cc.wercial purpo:as do not fr.il
undar tha QA program.

.

Paragraph 3.10.2 of the IJI-1, Rev. I libits thi recr sityb.
of the approval nrocass of FM?. revisions to th::so ubich,

address spcificatien changes..

c. Ccestercial changes to fig's are not governed by F7G-3.000.
. -

.

.

.

;= . -

*
.

.

. *

9
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..

! - f-Q:[repar.itica Bechtel Power Co.rpo:n! ion |
as .,1 - ,

;.
;. /.. ikg 2
J -
t .

j 3. i.O disagret 1:2.it a generic problem currently exists in the ap;>i,r.*al
completas:ess of I?!R's. The PFE and APFE's have indicated the :rcP:'!. icy

,

of '.ignature esission is naglegible on "Q" F?iR's. Thosa which h.tve !
*

{ lac!:cd signatures were returned when discovered. ,

1 .

*

i /s . The PFE nati AP/E's have intensi fied their surveillanca of "Q" l':n's -
.

|_ to assure th t requirenants of FPG-P,.000 are i:::ple;ented. ;
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Attache.ent A,

Route 'Ib This Cany For File _ 16 1 6 i i r, ac

|RBird (last) WL6arclay { Issue Date %.nw o r 4_ to77

BW!arguglio (first) [hh!$h!on Project Pialand 1 & ?
DATaggart (second) {el , , ,

$akn8 " " " ""^ " " "
Nonconformance

hiEEhS** Report No 0F-.169

'Diis Nonconformance Report is Issued ib: Prepared By b te92 6 M E Date //- Y - 7 7
A,yw , By 8ZZ- Date d/'l /1*/

G. L. Richardson

Bechtel Lead QAE Written Reply Requested By Date 11-?3-77
Corrective Action Requested By Date 12-15-77-

go in reroonsible for corrective action. *
Nonconfermance Description and Supporting Details:i

*

See attachrant.
f s

>

4

AEC Reportable Yes No X See Procedure 9 (For Nuclear Projecta Only)

i Stop Work Necessa:7 Yes O No See Procedure 16 - Stop Werk No
No Hold Tags Applied
Recomended Corrective Action:

See attachment.

.

1Corrective Action Taken:

See attachment.

I

Verification of Corrective Action Required Yes No O
hathod of Verification:

l

konconformanceClosureConfirmedBy
Date

,

i 1O To bet corgloted at time of closure by Consumers Power QA Services.

Page 1 of 4
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|f File |) 16.3.4 & 16.3.6
Issue Date November 4, 1977
Project Midland 1 & 2
File Title NCR's on Bechtel
Construction and Quality Control

Attachment to NCR QF-199

Nonconformance Description and Supporting Details:

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

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

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

Part 1

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

North Plant Dike

HD 290 (sampled 7-16-74) shows optimum moisture content 11.6. It should have
been 9.5. Using the correct optimum moisture content of 9.5%, the actual moisture
content is 2.2% foove optimum moisture content.

HD 360 (sampled 7-31-74) shows optimum moisture content as 21.4. It should have
been 15.2. This also shows maximum lab dry density as 103.2. It should have
been 115.1. Using the correct optimum moisture content of 15.2%, the actual
moisture content is 5.4% above optimum moisture content. Also using the correct
maximum lab dry density of 115.1, the correct percent of maximum density is 86.4%.

MD 377 (naupled 8-6-74) shows optimum coisture content as 18.0. It should have
been 15.2. Using the correct optimun moisture content of 15.2%, the actual
moisture content is 4.5% above optimum moisture content.

Structural Backfill

MDR 62t (sampled 10-14-76) shows minimum dry lab density as 94.2. It should
have been 112.2. Using the correct minimum dry lab density of 112.2, the correct
percent of reintive density is 41.5.

Part 2

Also contrary to these requirements, the following tests had failing results
and did not indicate being cicated by passing tests or had been marked passing.

s
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() File | 16.3.4 & 16.3.6
'

.

Issue Date November 4, 1977
Projec t Midland 1 & 2,

File Title NCR's on Bechtel
Construction and Quality Control

Attachment to NCR QF-199
(Contd)

i

1
Corrective Action Taken:

a

' art 1P

(1) Bechtel QC has determined that none of the above fail. ig tests have passing
tests in the same area to clear them.

4 (2) North Plant Dike MD 290 and MD 377 have been identified on Becht[N 1005)
i North Plant Dike 1m 360 and Strum +"r=1 Backfill MDR 621 density proniems

have been identified on Bechte([hCR 100I2) North Plant Dike MD 360 moisture
problem has been identified on revised NCR 1005.

.

Part 2
4

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

(2) North Plant Dtko Fm 142 and MD 143, West Plant Dike MD 227 an Area
' FLll HD L326, l')28 and 1412 have been identified on Becht . R 1005. Struc-

tural Backfill MDR 621, 671, 672, 685, and 686 have been iaen6i'ico on Bechtel
NCR 1004. Plant Area Fill MD 1311 has been identified on revised (NCR 1004.])

'

'

i

i

{ (3) Corrective action has been taken as of the last of July 1977 by Bechtel QC;' and U.S. Testing to more adequately clear failing tests. Therefore, the
! correctivo action to preclude repetition for not clearing failing tests need

not be addressed.'

.1
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bQ File g/ 16.3.4 & 16.3.6'

Issue Date November 4, 1977
Proj ec t Midland 1 & 2,

File Title NCR's on Bechtel
Construction and Quality Control

Attachment to NCR QF-199

Nonconformance Description and Supporting Details:

Part 2 (Contd)

North Plant Dike

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

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

West Plant hike

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

Plant Area Fill

Fbisture
Test No. Da te Sampled Compaction Actual Optimum

10 1311 5-03-77 61.6% of Relative Density *

1326 5-10-77 18.5% 15.2%
1328 5-10-77 12.2% 15.2%
1412 6-07-77 10.4% 15.2%

Structural Backfill

MDR 621 10-14-76 78.0% of Relative Density
671 11-12-76 74.8% of Relative Density
672 11-23-76 75.4% of Relative Density
685 11-24-76 56.2% of Reistive Density
686 11-24-76 70.9% of Relative Density
69L ll-24-/6 62.0% of Relative Density

:

| Recommended Corrective Action:

| 9 (1) Determine if there are passing tests in the same area to clear these failing! (ests. - ,e

| (2) If these failing tests cannot be cleared by passing tests in the same area,
| present these findings to Bechtel Project Engineering so Project Engineering *

i can dntermine what additional tests, reviews, etc. are needed to justify the
matertal these tests represent. H. ave Project Engineering justify the material
these failing tests represent.

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

.

9
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l
i* J

, RESPONSE TO QUESTIONS ASEED BY THE NRC DURING THE 7/18/79 PRESENTATION.
,

References to: " Question" are the Nic 50.54(f) Questions'

*"Itea" are the items in this list-
.

i

| :en 1 Agenda Item 2 - Is it possible that the condensate line or other' utilities

J": are still providing support to the Diesel Generator Buildingt (LyndOdE$e[,[
*

.

' Darl Rood) -
.

,

Response: No, the settlenent' data and drawing clearly show the building has settled
q

i ,.

1 in all areas. However the differential settlement of the building does
,

j seem to have been exauersted by the presence of either,the condensatt
;

,

line and the concreta encasament around the condensate line or the concrete
!

-

back fill in the area. .

3
. ,

. ,

.

| Item 2 Agenda Iten 3 - Have provisions been made' for the train bay tracks loading
!

effect on the barated storage tank lines? (Darl Rood)

Response: Considered irrelevant to MCAR , scope, but it was addressed in BLC-8370,

10/29/79, which transmitted Interia Report #8 to Consumers Power Company

*

.

Item 3 How does dewatering tie into the load test of the borated water storage
,

tanks (time frame)? (Lynan Heller) *

,

R:sponse: Adequate settlement data can be acquired by 'the load test whether it .is done

prior to or after dewatering. Therefore, the dewaterf,ng and load test-

are considered to be independent items.
.

.

*
.

.
'

Item 4 How much settlement .of the borated water storage tanks is &cceptablet
'

. .

(Lyman Heller)
, ,

Response: Original plans . outlined in 3LC-8370,10/29/79, were sospended uson receipt

of Question 31 from NRC. |
'

. .
.

.

'

Item 5 Eas any concrete pipe been profiledt (Ron Lipinski) .
,

*'n .

.fi It was noted at this time that there is no Class I concrete pipe in the fill.;
,

Response No, the response during meeting is correct.
- . .,

,

*
.

. e , ,

,--.,--e,-



'* >
.

. .

' Item 6a* What is the limiting factor in tie design of the c'oncrete duct banks?

(Lyman Heller) . .

,

,

tsponse: The design of buried utilities was described in the response to Question 13
.

*a..

., T with additional specifics for the Aux. to DG3 duct ig g gase to Question 30.
. .

-
. .

,

Ites 6b What is the basis for the assumption that no further remedial action is

required for the duct banksf (Ron Lipinski) ,' ,

'

Bechtel respoaded that settlement monitoring would continue probably through
,

cable pulling. I
. . ..

*
-

. .

Ron Lipinski noted that duct banks are a Category I structure the same
,

'

as any other structure on. the site. '

,

,

Response Basis is that the ducts are not pressure boundaries, and have been evaluated ,

;

for Category I seismic effects. The integrity of the ducts due.to plant

area fill settlement will be determined by technigves described in the !
!

response to Question 12. Table 12-1 Note 2. Additions 1 discussion is in

the response to Questiona 7 and 30.
.

'

.

IBen 6e Did we analyse the load associated with a large crane parked over the duct.

bank which may have a void below it? (Lyman Heller) i

Carl Wiedner discussed the flexibility of the electrical duct bank and the-

,

structural analysis. .

Response Irrelevant to the MCAR. It was not a design load combination and was '

~

not analysed. Additional discussion is in the response.co* Question 34.
,

r. . .

Item 7 Is there any corrosion protect 1'on for stainless s' teel Class I pipes? *

*

(Darl Mood)

Response: Irrelevant to the MCAR. * *

,

. .
'

.. .

ktes8 Chuck coulds presentation - Question concerning the valve pit caiss' ensg
' .

.

go'ias through sonstruction pads and reinforeement of esissons for transfer

*

of hertsental leads. (Ron Lipinski)
,

* '
. . .

. . . , . . _ _ - . _ . . . _ , _ _ . _ , . . , - - - . - _ _ . , . , _ . _ ,.._.s.-.-- - _ - , , , _ . _ . _ , , , , _ , . , . , , , , _ , . . , , . . _ _ . . - _ , , ,_
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.

'5tes8* It was noted'that various tools would be used for demolition which would
* *

Cent. ,

| deliver about 1,000 foot pounds per blow and that this would not damage any
, .

j of the other structures. It was also noted that the valve pit crane pad
~

'

.J was about 23s feet thick. 004477
'

i *

; Response: Response made in meeting addresses caissons going through the- construction

pads. Caissons will not, provide for transfer of horizontal loads.
,

| (refer to MCAR 24, Interim R'e' port 7, page 5) .

4

*

;
*

,

|
Item 9a Sherif Afifi's Presentation - With Is" to 1" as the upper limit for seisaic

j settlement, would'there be no effects on other structures due to devaiering?

!' (Lyman Beller) .

1
-

0 It'was noted to be a small general se'ttlement to be evaluated by Sherif.
I
j. Response Refer to the response to Question 27. -

J

i

! -

'

I Item 9b Why do we feel that a 1.5 factor of ' safety is adequate? (Deri Hood)

j It was noted that primarily this was due to the fact that 7.5 earthquake
i ,

value was too large. .
; ,

*

,
Responses Answer during meeting considered adequate assuming the factor of safety

-

,1 <
.

1 against liquefaction was the one being questioned.
1

f .

;
*

-

.

Item 10 Where exactly are the liquefaction potential problem areas?. (Lyman Beller)
! '

j Sherif responded that the small sone in the railroad bay was not a problem.
.

.

The borated wa.ter storage tank lin,e was not a probles.
-

| We have not analyzed all areas yet; however, this is in reality a .
,

i .

hypothetical question since dewatering will' answer the potential liquefaction;
-

.

questions in any area in the power block.!
;

Response: Fernanent site dewatering will handle all potential liquefaction probles
,

! . .

'
I areas. .

,

.,

..
*** *

.

1
*

I .
i .

*
*

< .

i e o

f- eg
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l
1

. Dick' Loughney's Press:r.tstian - W2uld thf S:rvice'Wat:r Building b3 cutsid2Item 11a

the perimeter of the.' dewatering system? (Lyman Heller) -

,,

tsponse: Yes. MCAR 24 Interia Rapor't #6 addresses soil conditions and corrective J
\

sY actions for this structure. 004477 |
'

'
. ,

-
.

'

Item lib 'han would the clay dike cutoff in front of power block b's in place?

(Lyman Heller) , ,,

Response: Design of devataring system does not assume any cutoff system.
.

. . .

Item 11e Will et"- comply with the new Reg. Guides? (Ron Lipinski)
. ..

Response: Tes. Refer to the response to Question 24. !
|

.
-

,

Item lid What will be the systems discharge rate? (Gene Gallagher)

i It was noted that it would be less than 400 G?M.
t *

j Response: Refer to the response to Question 24. .

|
'

\.
-

! Item 12 General Question on electrical blackout. It was noted thec it would be L
*

i .

j low since the hersepower requirements for the pumps are sna11. (D. Hayes)
!

'

j Raspense: Irrelevant to the P. CAR, no discussion of diesel backup.
i

'

i
. ,

|
'

.
.

! Item 13 Expressed a general interest on getting test pit inform. tier., (Gii.lan)

f Responses MC/.R 24. Interia Report 8 addressed test pit inforestion.
.

! , ..
,

'

| . t
,

4 '

Item 14 Ted Johnson's Presentation. Please coment on ACI 349 w'hich includes4
. .

;

! settlement with dead load and wind, earthquake, etc. (Gene Callagher)
*

!
*

Bechtel noted that they had done a similar consideratirn. They also noted'

they they would probably seal all cracks greater than 15 mils because of

| potential corros' ion probless'and that they were still pursuing an analysis
,

| ::..

[.. in this area.-
.

,

*~ .< ,

Response: The response to Question ~15 addresses this, as will- the study in response to'

-
.

*

j . Question 28.
-

. .
, ,

!- . . ,

|
_ . _ . __ . , , _ . _ _ - , . _ ._ - . _ ~ _ _ _ . . _ . , , . , - _ _ _ , , _ . . _ ~ _ ,
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i

! Item 15. Ex tly.wh,t.c11 will th c:iccons cupport? (5:nd:r:ss)A
! -

. It was noted that Bechtel had not completed the horizontal support analysis )
j

in this area. -

.
,

c.'.esponse Assuming the referenet is to the Auxiliary Building cais g s) gef p to

| MCAR 24. Interia Report 7 (page 4).* *
. , 1

,

.

.

Item 16a Sherif Afifi's Presentation - Will the Diesel Generator sand surcharge be
: - -.
,

removail, prior to dewstering? (Lysan Beller)

| Response: Yes, Surcharge removal discussed in MCAR 24 Interim Report 8 (page 2).
1

. . ,

| i
'

!
-

.

j Item 16b Bow much lower than the censtruction water would dewatering o7eration so?

j (Lysan Heller) '

~

It was noted that it would be a minimum elevation of 600 feet (existing till),i

and that it was still under evaluation.

Ij Response Refer to the response to Question 24. *
.

i
'

.

'

i .

i Item 17 Are we confident that the asterial below the borated water storage tank is
i

*

; acceptable? (Lyman Heller)
!
j It was noted that it is mainly clay and with minient amounts of sand'.

,

i

| , Response Refer to MCAR 24, Interia Report 7 (page 11) and response to Question 31.
1 .

.

i Item 18 Considering the settlement to the southeast side of the ' Diesel Generator
'

i -

| Building, what accounts for this impact? -

. .
,

.
, .

.

i There also appears to'be'some concerns on conduit supporting the building.

} It.was noted that there is more* sand on'the north side of the ' building.
s . . .

'

(Lysan Eclier)1 *

Response Refer to response to Item 1 above. .

.

. . g

i , a
4 . . . . ,

f
'

I

|
*

1; .

4 ,

I. -

,

.
.

,

.
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' Item 19. Iateria.Raport #6 en ths McAR 24 (50/553 R*part)* ctat::d that we would bo
~

removing the top 3-4,'ft. of soil. Whyt (Gene Gallagher) .

'

It was noted that this was ,to take care of weathering that the so.11 shd

experienced and also possible the bubbling of air'through that porti
477;;;;.

,

*

the soil. -.
,

, ,

. .

Responset Refer to response to Ites 17 above.

.

-
..

Item 20 The PLOCAF location (7) shown on the drawings as a dotted line is no longer
.

.

part of the design. (Darl Wood)

The control roos .pressuriser is in the, location proposed, but how will it

be determined that the soil will be acceptable for any new Class I structures?*

- (Darl Wood) s .

Response Borings have been done (NCAR 24, Figure 67)

Item 21 Since we have eliminated chemical grout what about the control tower area
,,

voidt (Gillan)

Sherif responded that this was an insignificar.t area and would still prob d ly
*be pressure grouted.

,

Responser Refer to the response to Question 12, Table 12-1, Ites A.1
.

.

Ites 22 Dr. Feck Presentation - Row would the Diesel Generator surcharge taprove the
*bearing capscity of the fill? (Lyman Beller)

,

'

It was noted that long term bearing capacity was based on the friction of
.- .

,
,

the material, and the load has increased the settlement ' capacity'.,

! . . .

| Response Refer to the response to questions 27 and 35. '

.,

.

i
| Item 23 Why are we testing the caissons at 1.5 timen the working load? (Lysan Neller)
!

It was noted that this was to avoid any unanticipated settlement in the'

,

adjacent areas. -..
,

* Response Response during meeting considered adequate (MCAR 24, Interia Report 7, pg. $)
1

~

-
.

L. .

l
-.

i .
* *

l
.

..
, ,

L
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'

.

.

!
.

TCCooks Pre:eatati 2 cc sthedulo - W:3'will thr eettff v211 b3 catabli:hed?
.

Item 24,

It was noted that there would be not cutoff wall'the south and of the power

block area, since tha' rate of flow of water to the sands and/or clays was,

.
.*

~.* expected to be minisal. However, if necessary, a slurry trench or che
~ *

3 rout could be utilized in this area.-
-

, , ,
,

Responses itefer to the response to Question 24

| !-

.
. .

| Iten 23 Phil Martines's Presentation - If there is too much reliance on tes. ting
a

'1

during the plant area fill what did the d.'ka people rely on? (Ron Lipinski)
-

!

: - - -
. ,

| Response Refer to the resp 9nse to Question 23
. . .

.

,

.

; Item 26 Wy do you say re-escavation was not'a causet (Lyman Heller) |

|

| Response Refer to the response to Question 23
i

1 '

i ;

I

[ Item 27 Mow can you possibly say there was not a problem with , people qualifications?
'

.

{ reponse Refer to the response to question 23
..

1, -

j Item 25 Can you say that there was a bona fide ' soils engineers on sitet (Gene Gallagher)
i

| Response Refer to t.he response to Question 23
,

I

!
,

. . t

Item 29 How can you possibly say that you have achieved correction action with no
j - .

4 "yes"'on pers,onnel as a cause? *

1

How can you say there are bad , test procedures when personnel was'not involved'

; .- .
< as a causef ' -

: . .

i The NRC disagrees with qualifications of.apreonnel as not bef ag a c.ause.

: (Gene Gallagher) -

,

; Aesponse: Refer to the, response to Question 23 .

*
. .

,

. .
,.

I;; tem 30 Bow can you say the procedures were not bad? -

;, -..

Response Refer to the response to Question 23-

i .,

.

*
1 9 I

$ a , e

. _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ . _ _ . _ . _ _ _ _ . _ . _ _ - _ . . _ . . _



.

- Item 31- Why was the Spec not included as a caus 7 (Gene 'Gallagher)

Response Refer to the response' to Question 23 *

Stem 32 D. Hayes also disagrees with the QC people not being a cause, If the pehpdef
'

.

were qualified, many of the five most probable causes would have been eliminated.,
'

(Gene Gallagher) -

,

Response: Refer to the response to Question 23.
,

,

.
.

.

Item 33 How come in some areas QC identified problems, but nothing happened?, .(D. Hayes)

Response Refer to the response to Question 23
. .

.

*

.

'

Item 34 He commented that there were also problems with moisture density relationship

Phil said that moisture did not cause the problem. -

Response Refer to the response to Question 23
*

.

tem 35 Does the applicant * endorse the most probable causes? (Darl Hood)
.

Yes - Per GSKeeley after checking with Don Horn.
*

.

Response Refer to the response to Question 23.
.

Item 36 How'than do people enter into the analysis? (Darl Hood).

.

It was noted that Don Horn's presentation would cover this.,
-

.

Response Refer to the response to Question 23.
. .

. . .
.

Item 37 Don Horn's Prese*ntation - Why are we no longer using the' Nuclear Densecseter?
' '

(Gene Callagher) *
-

,

It was noted that becar. a of moisture prob 2cra found in the sand and clay.

Response Response during meeting considered adequate.
.

*
]

e

* *
e

,,

Set I

-.g .

.

4 8

0

'
e

.
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..

' Item 38, What does gen:ric mean? (D. Hayes) *

It was noted that this means U. 3. Testh.ng in some cases.
'

.

'

'esponse: Irrelevant to MCAR
.

,

. .

i O.04477
'

, .

Item 39 What was the source of the air bubblas at the tank farm at elevation 611' and-

~
. .

bubbles at 627'? ,(Lyman Heller)
.

Response: Refer to MCAR 24, Interia Report 7 (page 11)
.

.

Itea 40 Eas the tank farm test pit (inspection pit 20 X 20) confirmed boring

information? (Lyman Heller)

It was noted that it has not been compared yet, but the material appeared-

good below the top four feet. $

Was there clay in both pits or was there sand? (Lyman Heller)

Response Refer to MCAR 24, Interim Report 7 (page 11)

.

. tem 41 What other plant 1:nprovenants will be made as a result of the soils '

.
.

experience?

Will there be a topical report? (Lymad Beller) ',
.

Response Refer to the response to Question 23

*

. .

Item 42 Who pays the on-site CE0IECE Man? (Lyman Heller)
.

Response: Irrel'evant to MCAR *

. ..
.

,
.

~
.

Item 43 Is QC separate and does it have authority to stop work? *(Lyman Neller) '

Response Yes, per SF/ PSP G-1.1, Section 3.5 '

-.

.

.

Item 44 What is the criteria for acceptability of the borated storage tank
'

ring foundation? - -
.

"esponse t See Item 4 above. -

:: *
.

,

*
. 4

,

P 6

. .

. ,. .
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1

'

Item 45a Lyman Relice was c:ac:rned with the ficinare af th3 ring been.
| . .

! It was noted that th4 tank bottom transfers load to the soil. .

i
' *

.

| 'esponse: Irrelevant to MCAR *
.

,

*

'00h477;.;.0 -

..-
i . .

.

*

Item 45b' Lyman also seemed concerned about the fact that the borated storage tank
,

had no baffles. He was really looking for a measurement *on membrane

stretching. *
.,

.

Darl Hood noted that this was the basis for 50.54(f) questions.

Response: Irrelevant to MCAR
. . ..

,
,

.

'

.

. . ..

*

Item 46a Since air bubbles may have travelled horisontally, how can horings confirm
'that there are not problems? .

Dr. Peck noted that in all likelihood the air passages were already there

and that the only evidence of air leaking was the bubbling at the surface.
*

'

Responset MCAR 24, Interia Report 7 (page 11) *
,

.

.

Itaa 46b Will the fact that the air line condition entsted two months be part of the
*

decision on what to do with the tank fara soilf (Gene Callagher)
,

Dr. Peck noted that you could expect some surface disturbance, but he

believes there would be little damage to the underlying soil..

TCCooks then noted that the piesometers could have provided paths for the air

bubb'les leaking to the surface. *

* *

Response HCAR 24, Interia Report 7 (page 11) *
. .

,

. .

Ites 47 Eas Consumers Power Company applied lessons to other sites? '(D. Mayes)
'

Response: (Consumers Power Comps /) '

. .
.

Ites 48 Row are the procedures now r'eviewed? (D. Mayes) *

' *
.. .

I.Rasponset (Consumers Power Company)
,

,

,

e .

'' '
. .,

6 , e



_

.

*

Item 49. Question co ctructural mat vs. spread footing - It cas acted that it would,

-
. -

1have to be rechecked |to see that the design would have to be satisfactory. <

9

h 50.54(f) response was confusing to Ron Lipinski. |
'

.

,

"

y It was noted that this was a settlement calculation only. 004477 !,,

!* Response Refertotheresponsetoquestion27 *

|.

*
;.

. .
!

. .
,

Item 50s What load or elevation will the underpinaias be made tof (Lyman Meller)

Response Elevation for underpinning of valve pit will be determined by the use of

dut..h some penetration tests. (no longer applicable for Auz. Bids.)
, ,

-

[r*
*

, ,

* * i.

Item 50b How will we decide what 1,oad has to be applied to each pila during jackinst .
-

It was noted that we would calculate'the theoretical reacticas. |

Response Exact techniques will be developed by underpinning subcontractor. f
.

But it will be based on a combination of structure weight and movement

during jacking'. **
.

.

t

!

Item 50c Mow will we transfer Joad from the jaaks to the structuref (Roa Lipinski)
,

Response This is a subcontractor design and wili be included in procedures he will .
.

, t

develop. !

F

'

*
.

;

Item 51 What about earthquake vibration? (Ron Lipinski)
,

,

Response: Seisa'ic laods will be carried by the fill under the Naia' Feedwater Valve pit.
'

Refer to MCAR 24, Interim Report 7 (page 4). . '

(-
. .

,
'

t
-

. .

*

'

.

f
Item 52 Who runs the show on underpinairlst , (Lyman Meller) .

,

It was noted that Bechtel would do the design with Chuck Could acting ' . !
r

as a consultant. . .

Consumers power would then review it. :
"

. . !.
..:.. . .

?:teposse Subcoattactor af ter Bechtel, Oeuld, and . Consumers power review of procedures.
*

::. -
, .

,

4

9

*
.

'
s g

;
-

. .
*

i
. ,

..._ .. , - + --. . - - - , - .. - ,. , .. - - , ,,n-.., . . , , , . ,.
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.

-
>

'

, Item 33 G8Eseley's Presentati~2 - Darl Nood noted that tha secff was av:rs cf the !

|
-

.

eenfusion they.nay ha've created by attacking the soil problem from several |
.

directions, and were trying,to compensate for same. I
'

-

, RC) Irrelevant to the MCAR 004477 |
-

(Nasponse

' *
;.

,
*

I
. .

Item 34 Darl Bood wanted Keeley stathe on his confidense that the deficiencies
~

i

were sufficiently understood and the corrective actions takaa ro,proel'ude !

'

j repetitions ts this area. -

,

| Response (Consumers Power Company - See response to Question 23) |. .
''

1
* *

.
,

.' '

.,

! Ices 35 Darl Eood also wanted to haov whether all problems have been understood (
*

I

prior to reasdial action. That is, the probiens should not again show up '

.

during the reesdial activities. For emaaple, floodtag was noted to have ,

been removed from the specification by Rev. 7.,

)t
.

Response: The remedial actions for each structure de have a sound basis. I
. .

:'

.

j Ites 56 Will all rese lial action be accomplished by the Consumers Power Quality
; .

,-
'

Assurance Prograaf (Gene Gallagher) i.

'
,

!

j Rauponses All remedial actica performed upon the Q-listed portions of the backfill
i '

will be accomplished under the QA program.,

,

.
1

Q
"

-

i. .

| Ites 57 Will dewatering be part of the Qualtiy System? This has to be responded
. .

j,
in accordance with criteria 2.- (Gene Gallagher) *

<

-
.

.

,
The NRC is reviewing ihe standard review plan and we will look f'or compliasse.

.

*

> .

(Darl Mood) ,'
'

'
-

1 ,.

*Response Refer to the response to Question 24

| , ,

'

-|. .
; ,

i . ,
,

}
'

,

'
4

,

Y

< . ;
* '

-
,

,

'

;-
. .

,

_. _ _ _ _ _ _ _ _ _ _ _ _ . - - - _ _
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..
.

Item 58. Desumentation is neededo (Jim Knight) * |
* * *

.

|'

It was acted that there is more information in esteting reports and .
,

that, the narrative of ' oday',s discussions will take apprantaately, two wesha (t

.) - teprepareforMr.Naight.' '

004477.

. .

Me also meted that there appeared to be suah peettive progress in the .*

'

.' .
r

.

Diesel Generater and he would appreciate having the desumentation very.

,

i-

!quickly. (Jim Knight) *
.

. .
,

:

Responset Documentation of presentation provided to NRC via NOWE-21b79 dated ,

!.

August 10, 1979. !

|
. ..

,

i. .

e !
e ,.

,

.

k

'

.
,

{e

;. .

I

*|.

.

.

!

l'

*

. . .

t

' .
*a

,

.

h '
,

'

f
e .

,
'

| ;. .

' '

1 . .

!
'

. . .
*

j . .

,

.

t

*
e

'

| . . , .
- -

, .

bj
.. . .3

'
.

'
t

t

. t

-m__ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ . _ _ . _ . _ . . _ . _ . . _ m____ ._ _ _ . . . _ . _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _____-_______________-_-__ _ _ _ _ _ _-

!

I
*

f
4 Attac) ment A.'

*aRufusued July 15. 1977 tu indicatu time noncontorman##"
i

' 1

"*"'d'Route N 31s Cegy For File 16.1,4 16,1,6
'

k,g.l' Bird (Third) til grf ay Issue Date tolv i% 1971 .

'

.Skagga (Second) Project Mtiftn ut 1 A 2 |ston.

! BW?farguglio (I'irst) giggowegg I

RJoh son 00M8Wll M File Title Nep's on tic Qtel |
!)NI$k[ """"" ' "" " ''"'

!c ng Noncontosnance.

N,1rtga poport No or-174 i9,
_._

ThisNonconfor3Eddf%filbrtisIssuedTo Prepared By b .f%t Date *" 8 6 *' "
.

t

Approved ay # A te '7 -1i= 7 '7
" !,

' O. L. Richardson '~ '

Bechtel Project Field Quality Written Reply pequested By te _ 8-10-?7
4 Assurance Engineer Corrective Action Requested ay Date 9-2-77-
j who is res5onsible for corrective setton. '

- - -

I
;

_
i

Nonconformance Description and Supporting Details:i

Sco Attachment.-

'
i

i !

4

i
s

| AEC liefortable Yes O No O cee Procedure 9 (rar wucitar Projects onir) .
.

i tStop Work liecessary Yes No See Procedure 16 = Stop Work No i
| No hold tans applied '

1
,

Recoser< ended Corrective Action: I

llava Project Engineerir:2 evatusto the cceeptability of thone materials and determine
] wtoit action is needed to correct theme problema if the materint in unacceptatlo.
f

ICorrective Action Taken |
/

! Project l'nninerrhg evolusit# the nonconforming conditione and detntmineil thene
j m.itoria l.. .icceptatalo, I
| '

l

Verification of Corrective Actirn Maired Yet @ No 0
L-

Hethod of Vertftcation:
Novlowed 10tl it. L. Cantleberry to C. L. Richardson dated 8/31/77, flechtel 04 Letter
CLA 9 17-317. CPCo Letter 1$1FQA77, 10H R. l.. Castleberry in C. L. Richardson dated
10/4/77 and 11cchte! QA 1.et ter OLR-10-77-190.

I
Nonconforniance Closure Confinned 3r .o ti e R O. Ai M.u I

m
'Date . " o . - TT,

I*

W b. completed at timo of cleaure by Coneuners Power SA services.

Page 1 or 2'
-
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.__

/
j n F110: 16.3 g

July %g16.3.6
.

/ (' ,) Datot
-

r, 1977 co July 19. 1977
/ project Midland 1 & 2

/ Title NCR'm on Dechtal Conntruction anil
Quality Control

Attachment to fleport No Q!'-174

Egconf ort,ance Doneript t on an 1 'tuppfit,ing_!?,.is t ly,

During a review of tout reports for partial cooling ponds and diken turnover, the
following was found

Specification C-210. Revision 2, Section 12.5.2 staten in part:

" Zone 1 and Zeno IA materint shall be placed in the coibaakment fill
an ahown on the Drawinge or as required..."

Table 12-1 in this specification states in part:

"Zono 1 Impervious F111 - Not Ivan than 20% paaning No. 200 mio<a..."

Contrary to these reviuirements, tents 115 in North Platit Dike and t'J) 339
and MD 35ft in North Knut Dike had soil clangification Zone 1 (futt' 114)
which han S.2% pneming tio. 200 nieve. Tdat fra 8 30 in North I' ant Dike had
soil clanulfication Zone 1 (Mtp 119) which h4m 3.4% paaming No. 200 nieve.

** Tent 11$ wan taken Pfay 20, 1974 Tents HD 338 and itD 139 worn taken flay JO, 1914
and Tent it!I 1130 van taken August 8,1974

3

8heet 2 of 2



_ ___________________ _________

..t

q ,/ n O-

a
f Attactnent A" Reinmil July l'), int 7 to inellente t ire noni nnf err.ancen

Poute N 751s e m For rile 16,3,4. 10,3,6 e m rren,*

J,@hd,f|00I' I ,eNujh 'j*
-fullrd (Third)

00 Ma995 (Sco nd)
n'Marquglio (fir,t) Custmers power ul, utte :rR * . en en.+M

y@gohnsonyn _ Construc tico /. goalit y ( on+ rel

')T i 3 % ]
Nonconfomanceh

Peport No Or-172
- -- - .= -,=

Ydnio%hort is Issued 'N Prepared D/h..e -
. -

' Le * ' - Date 7- l' P?this Nonconfot *

G. L. Richardson ^N ,~
~ ' "

0(chtel Project Field Qu311ty Assuranco liritten Reply Requested Irf'Date 7 - ? S - 7'?
Engineer Corrective Action Requhted Dy Dato fi ?r-77

Jih<t _a_ roep3n_aible_ for corraetivo _actto_n. _ _ _____ _

i s

Nonconformance Description and supporting Details:

SCC ATTACHtttfiT
s

.

Arc heportable Yes flo @ Cao Procedure 9 (For fluelear Projects Only)

fitop Work Necessary Yes C No @ Dee Procedure 16 - Otop Work No _
"flo hold taas applied"

Pecomended Corrective Actions

llavo Project Engineering evaluate the acceptability of these materials and
dotermino what action is needed to correct these problems if the material
1% unacceptable.

ICorrective Action Tanent
Project [nqineering evaluated the nonconforming conditions and datermined these
matnetali acceptable.
Porcent compaction for hs Jh' ire florth East Oike was incorrect and has been revised
identifying the correct (passing) result.

.

Verification of Corrective Action Required Yes @ No C
I
PAtlWl of Verificationi

Rovtrnimi tlin revised florth Cast 011e test PD 340.10ft R. L. Castleberry to G. L.
Richardson dated 0/31/11. Dochtal QA Lotter CLR 9 77-317 CPCo Lottor 151FQA77
10M R. L. I:astleberry to G. L. Richardson dated 10/4/77 and Occhtel QA Lotter
GLfi 10 //s190.

Nantaaromando Closure Confirmed ify e c' I. 'N')I
%

Date [s. * 6 - o *
-

Los bo emploted at time or closure by Consumers Puwer QA Cervices.

Page 1 of 2 e
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File: 16.3.4, 'S.3.6

July 8,(lid 1&2[.,'
g/ h7 ** July 19, 1977Date:

Project: tiidla ,

|
/ Title: NCR's on Bechtel Construction & !

. Quality Centrol

Attachment to Report tio QF-172

During a review of test reports for partial cooling ponds and dikes turnover, the
following were found:

Specification C-210, Revision 4 Section 13.6 states:

" Moisture control of the plant area and berm material shall
conform to Section 12.6.

'

Section 12.6.1 states in part:

"The water content during compaction shall not be more than
2 percentage points below optimum moisture content ..."

Contrary to this requirement, test report MD 359 for the North East Dike Station
29+00 5'R E Zone 2 @ elevation 622 had tioisture, content of 2.8 percent below
optimum moisture content. This test had been marked P - for pass, when
actually the test failed.

Specification C-210, Revision 4, Section'13.7 states in part:

"All backfill in the plant area and berm shall be compacted
to not less than-95 per cent of maxitiim density as deter-
mined by !nodified Proctor method (ASTri.1557.3. Method D)..."

Contrary to this rc[quirement, test reports for the North East Dike MD 342
Station 30+00,r Zone 2 0 elevation 622 had 94.5 percent compaction; MD 354 -e
Station 31+00, l'00'R of[ saiid drain Zone 2 0 elevaticn 622 had 93.7 percent.
compaction;'and MD 356 Station 29+00,100'R of{ of sand drain Zone 2 0 -
elevation 622 hsd 92.2 percent compaction. Test MD 342 had been marked
P - for pass, when'actually the test failed. Tests MD 354 and MD 356

.

had been marked-F - for fail and accepted by 4 roller passes. The 4 roll,er
passes are not the acceptance'. criteria-in this area. ' ^-

, , . . <

n ~~ ;w.~.

** Test MD7i42 was taken May 25, 4374; fests MD 354 anf MD 356 were taken Nay 28,
, . ,

L974, and Test'MD 359 wan taken Ahy 30, 1974. *s ;IM ' 'gm
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Attachment A

Route To This Cery For File M & 16. A
BWMarguglio SHHowell | Issue Date( February 2, 1977)
HWSlager CSKeele7 * Project %__ 1 c, /

TCCooke ,

ghr t

JMilandin CORSERIsrs POWIT File Title hCR's on Bechtel iJtElacking Construction and Bechtel Quality l
GLRichardson Nonconformance

Control
Subject File Report No QF-147

This Nonconformance Report is Issued To: Prepared By LJU ib Date .2 'l ~7 'l
Mr. J. F. Newgen Approved y /- M .( r Date M D 2Bechtel Project Superintendent

Written Reply Requested B'y Date 2-14-77Mr. J. P. Connolly
Bechtel Project Field Quality Control Corrective Action Requested By Date 3-15-77Engineer
who is restonsible for corrective action.

Nonconformance Description and Supporting Details: (1) Specification C-211 Revision 3
h,h p section 5.6.2 states " Material delivered to the jobsite for use as structural backfill

' 8)1 - shall be visually inspected, and tested in accordance with ASTM C-136 (and C-ll7 whenf
8g lk required by the Field Engineer) by the Contractor's representative once per day whene

material is being delivered". (2) Project QC Instruction No. 72''0/C-1.02 Compacted
Backfill Revision 0 section 2.3 D states in part "The following tests shall be taken at
the specified frequencies: 4. During each day's delivery of structural backfill
material, a minimum of one representative sample tested in accordance with AST'1 C-136
(and ASTM C-ll7 as determined by Field Engineering) to the gradation requirements
spec 1D _d, prior to placement". (Contd),

AEC Reportable Yes No @ See Procedure 9 (For Nuclear Projects Only)

Stop Work Necessary Yes No x See Procedure 16 - Stop Work No'
Bechtel applied hold tags to the structural backfill stockpile.
Recommended Corrective Action:

See attachment.

1
Corrective Action Taken:

See attachment.

1
Verification of Corrective Action Required Yes X No C

Method of Verification:
Verified review of structural backfill deliveries for October and November, 1976
for lack of testing on February 9,1977. Reviewed letters FQCL-140 and BCCC-2373,
Training Flic BT-ll7 and NCR's 686 and 698.

konconformanceClosureconfirmedBy .w-ei bW
Date 6-10 ~7~7

|

I
To be coir:pleted at time of closure by Consumers Power QA Services.

i

: .
Pge l of 3
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) hFile 16.3.4 & 16.3.6
Issue Date February 2, 1977
Project Midland 1 & 2
File Title NCR's on Bechtel !

Construction and Bechtel Quality
Control

Attachment to Report No QF-147

Nonconformance Description and Supporting Details: (Contd)

Contrary to (1) and (2) above, structural backfill delivered on December 1,1976,
December 14, 1976 and January 11, 1977 was not tested for gradation requirements.

Recommended Corrective Action:

(1) Review October and November structural backfill delivered in 1976 for similar
lack of testing.

(2) Receive a Project Engineering evaluation on the material lacking gradation,

tests including any found in the review in (1) above.

(3) This same problem of structural backfill material lacking gradation tests
was identified in CPCo NCR QF-29 issued October 14, 1974. The corrective
action to preclude repetition for this NCR was a memorandum from the Project
Superintendent directing that Quality Control be notified of all incoming
shipments of structural backfill material was issued. Recently, Bechtel QA
identified this same problem in QADR SD-6 issued October 21, 1976. The cor-
rective action to preclude repetition for this QADR was to use the following
system:

a) Each day's delivery of structural backfill is stockpiled separately.

b) On the following day the responsible field engineer verifies that the
material was tested and is acceptable.

c) If the material wasn't tested, a test will be taken at this time or if the
material is acceptable, it will be placed in the acceptable pile.

It in evident that the corrective action taken for NCR QF-29 and QADR SD-6La not adequate.

Determine the underlying cause(s) and propose further corrective action to preclude
repetition.

Corrective Action Taken:

(L) Shipments of structural backfill delivered in October and November,1976 have
been reviewed. NCR's 686 and 698 have been written identifying the lack of
testing in this NCR and in the review of October and November,1976 delivery
tickets.

(2) Project Engineering has evaluated the materials lacking gradation tests in -
NCR's 686 and 698 and has dispositioned it "use as is".

i-
.

Page 2 of 3

.
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|h |() 16.3.4 & 16.3.6File; ;
. p' Issue Date February 2,1977

Project Midland 1 & 2

File Title NCR's on Sechtel
Construction and Bechtel Quality
Control

Attachment to Report No QF-147

1
Corrective Action Taken: (Contd)

(3) Starting Friday, February 4, 1977 incoming structural backfill was controlled
in accordance with the Quality Control Receipt Inspection Program.

In addition, a training session was held on February 10, 1977 on the control
of Q-list backfill sand to preclude repetition.

.
s

i

I

J

,

.

,

4

1

::.

.
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Attachment A

Route To 'Diis Cooy For File 16.3.6
,

BWMarguglio SHHowell Issue Date October 16, 1976

HWSlager GSKeeley Project Midland 1 & 2
ee aren

t din C0Km0ft Power File Title NCR's ori Bechtel
JMKlacking OuaHrv &ntMNonconfomance

{" Report No0F-130e

This Nonconfomance Report is Issued 2: Prepared By hd f.Mo% Date lo-lO ~78
J. P. Connolly Approved By M I U d W Date MM-
Bechtel Project Field Quality WrittenRdlyReques,teYByDate 11-1-76

Control Engineer
Corrective Action Requested By Date 11-8-76

who is resnonsible for corrective action.
_ . - _ . -

nonconfomance Description and Supporting Details:
Field Inspection Plan C-210-4-55 Rev. O for Placing Plant Area Backfill, North of "A"

- line, "4.55" to "8.7" line, elevation 610' 2 to 634.5, under section 2.20 Activity /
Task for " Placement" item 1 states " lone 1, lA, 2 and 3 material placed in uncompacted
lifts not exceeding 12 inches. Areas not' accessible to roller eauipment, the material
placed in uncompacted lifts not Y ceeding 4 inches".
~ . -

Contrary to this Activity / Task, Quality Control Engineers have observed material
placed in approximate 12 inch uncompacted lifts where roller equipment was not
used to compact the material.

AEC Reportable Yes No @ See Procedure 9 (For Nuclear Projects 'Only)

Stop Wort Necessary Yes No @ See Procedure 16 - Stop Work No
No Hold Tags Applied -

Recommended Corrective Action:
(1) Review other C-210-4 Field Inspection Plans for similar problems.
(2) Determine the cause of the nonconformance above and similar problems in (1)

above, if any found.
(3) Take corrective action to preclude repetition.

1Corrective Action Taken:,

(1) All closed C-210-4 Field Inspection Plans have been reviewed and similar situa-
{ tions as described in QF-130 existed (i.e., that 12 inch lifts were placed in areas

where roller equipment was not used).
(2) Cause of nonconformance was misinterpretation of specification requirements.
(3) To preclude repetition QCI C-1.02 will be used to inspect compacted backfill and

1a training / discussion session was held on 2/2 7.Verification of Corrective Action Required Yes No *

Method of Verification:

Reviewed letter FQCL-142.

i b- /ANNonconfo: nance Closure Confimed By rW
Date 's c, - 7 7

1|. 2 be completed at time of closure by Consumers Power QA Services.
1

[ . - Page 1 of 1
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Y Attachment Ay -

N Route To This Copy For File 16.3.4 & 16.3.6
.f' FMSouthworth SHHowell Issue Date Sentember ?1. 1976
i HWSlager GSKeeley Project M5d1nna 1 x2

CQHills TCCooke
JMilandin CMSUmtT:i PCEEr File Title NCR's on Bechtel

JMKlackin8 Construction & Quality Control
Nonconfomance

GLRichardson Report No QF-120Subiect File

"nis Nonconfomance Report is Issued 'Ib: Prepared By9%Q4C ,bc Date 9.-21 76
J. P. Connolly Approved By [ d M - Date *;7 ,?hM

,
Bechtel Project Field Quality Control f

l Engineer Written Reply Requested By Date i n_%76
J. F. Newgen Corrective Action Requested By Date 10-8-76Bechtel Project Superintendent
who is responsible for corrective action.

Nonconfomance Description and Suppc: ting Details: Specification C-210, Revision 4
i sections 12.5.2,12.5.3 and 12.5.4 state in part that (1) The uncompacted lift thickness

of soil placement shall be not more than 12 inches. (2) In areas not accessible to
roller equipment, the material shall be placed in lifts not to exceed 4 inchug in
uncompacted thickness. Contrary to these Yequirements, (1) soil was placed between
manhole #5 and #6 above the Sanitary Sewer in the West Flant Dike in an uncompacted
lift thickness varying between 9 and 14 inch,es, (2) in an area not accessible to
roller equipment, soil wa's placed between manhole #4 and #5 above the Sanitary Sewer
in the West Plant Dike in uncompacted lif t thickness of 6 inches. The material was
removed down to the required lift thicknesses and compacted, prior to continued work
in this area.

No @ See Procedure 9 (For Nuclear Projects On],y)AEC Reportable Yes

Stop Work Necessary Yes .No See Procedure 16 - Stop Work No
No Hold Tags Applied.
Recommended Corrective Action:

(1) Determine why the original uncompacted lif t thicknesses exceeded the maximum
lift thicknesses.

(2) Take corrective action to preclude repetition.
1
Corrective Action Taken:
(1) This was the result of insufficient monitoring of the placing crews and the work

was donc in accordance to the note on Detail 6 of Drawing C-130, Rev. 3 which is
in conflict with S(2) A Trnining c " ^"pecification C-210.- afven to cho Inborer General Foreman and Laborer Foremang,

and Drawine Change Notice W . 5 to Drawing C-130, Rev. 3 corrected the conflict*

1 between Drawing C-130 Rev. 3 and Specifi ion - 10.Verification of Corrective , Action Required Yes No

1
Method of Verification:
U.eviewed Training Session BT94, letters BCCC-2068 and FQCL-ll4, and DCN No. 5 on
Urawing C-130, Rev. 3.

Nonconformance Closure Confirmed By w M h.0 b
Date' || <1-JG

.

, -

t'1b be completed at time of closure by Consumers Power QA Services.

Page 1 of 1
.
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h' Attachment A' <

' [ File 16.3.6Route To This Copy For

(pd Issue Date October 17, 1975
FUSouthworth SHHowell

/ HWSlager GSKeeley '* / Project Midland 1 & 2~

CQHills T Cook Consum6ft POWfI File Title NCR's on Bechteldh
Oualb Contml

WFHolub Nonconformance
CLRichard son Report No OF-68
Subiect File

This Nonconformance Report is Issued To: Prepared By 9 % fif,4hJ b , Date /C-r 7. 7.9
Approved By j d S h % Date ' 4 w'/.i-

J. P. Connolly . --:

Bechtel Project Field Quality Control Written Reply Requeste'd. By Date 11-17-75

Engineer Corrective Action Requested By Date 11-17-75

who is responsible for corrective action.

Nonconformance Description and Supporting Details: Specification C-210 Revision 4,
section 13.7 states in part "All backfill in the plant area and the berm shall be
compacted to not less than 95 percent of maximum density as determined by modifica
Proctor method..." Contrary to this requirement, the compaction test MD142 taken
in the West Plant Dike had been calculated using the wrong maximum laboratory dry
density for Bechtel Modified Proctor, resulting in a 96% compaction which is
passing. Using the correct maximum laboratory dry density results in 92% corpac-
tion which is failing.

AEC Reportable Yes No @ See Procedure 9 (For Nuclear Projects Only)
I

Stop Work Necessary Yes No X See Procedure 16 - Stop Work No*

'

Recommended Corrective Action:

* See Attachment A.
$

1Corrective Action Taken:

See Attachment A.

1Verification of Corrective Action Required Yes ] No O

b4ethod of Verification: (1) Compared 17 Bechtel Modified Proctors to Field Work
A Sheets. (2) Reviewed revised reports for correctness. (3) Reviewed U.S. Testing's

system for checking tests against a Master Proctor List and a Master Log Book.
.

I

j konconformanceClosureConfirmedBy &wd3d N.kW
Date 11- 2.1 75

:.
1

~ '

To be completed at time of closure by Consumers Power QA Services.

!- Page 1 of 2 '
|

|
. -- - - -
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*:ute Tf1 , Th'is Copy For File 16.3.6.
, m

G. $. Keeley D. H. Howell j Issue ,e October 14, 1974*

H. W. Slager W. E'. Kessler(2: {# jJ Project Midland 1 6 2.

C. Q. Hills' W. F. Holub'
-

ylle W$ M' File Title NCR's on Eechtel_

Quality Control

Honconfomance No 0F29__

This Nonconformance Report is Issued to: Prepared By %.. .a Q W w Date >- nl. ~i,_
>' /Mr.'J4 P;'Connolly

. Reviewed By_ (4 .6<..< Date .#-
.

'

' // ". y.

Bechtel Project Field Quality Control Engineer Mh R[ ul y Ny Date 10-24-74

Action Required By Date 11-14-74*

'

who 'is responsible for correction action.
Nonconfoz=ance Description and Supporting Detcils: Specification C-211 Rev. O and SCN

_.

No.,C-211-4001, 5.6.2 states " Material delivered to the jobsite for u'se as structural
backfill shall be ,vh11v inspected, and tested in accordance .vith ASTM C-ll7 and C-136 by
the contractors representative once per damn material is being delivered." Structural
backfill material'was ' delivered 'on' thirty (30), days in August and September, but the ,.
QC File only has test reports for one (1) of the thirty (30) days. U.S. Testing File only
has test reports for eleven (11) of the thirty (30) days.

*

s
.

. .. *

- AEC Reportabic Yes O no O see Procedure 9 - aerorting of Deficiencie= to AzC
/tEC Notified on ey Method

ecc= tended Corrective Actica (If kppropriate): (1) Evaluate the structural b'ackfill
n

.aterial in place and in the stockpile with additional tests. (2) Locate the missing test,
ceports. (3) Correct the problem of U.S. Testing not being notified of.in coming structural
backfill material. -

.,
-

*

.

1
,

Corrective Action To Be Taken: (1) Evaluate the structural backfil'1 material in thes'tockpile with additional tests. (2) Locate the missing test reports. (3) Correct the
problem of; U.S. Testing not being notified of incoming structural backfill material.

.
-

-

~

. .

buderlying Cause of Ronconfor=cnce:
The underlying cau'se of this nonconfokma ce,is

Bechtel Quality Cohtrol. was not being fully informed of' material deliveries, therefore .

U.S. Testing was not being informed by Bechtel Quality Control.'
~~. .

*
. . -

*
. . .

-

*
~ .

.

(Corre'etive Action Implementh ..nd Nenconformance Closed) Confimed By bdf d. ' W
(L) Bechtcl'NCR L98 was initiated. 26 additional samples Date Eds.u.c.AAG I 17 7 6
weri,taken from the stockpile. Bechtel Project Engineering's Dispositien is tb "use as is"

u.:d on the results of the addition'ai samples. (2) The ten missing reports were found and I
4

aced in the QC File (3) A memorandum from E. E. Felton directing that Quality Control be
stifled of aL L incoming shipments of structural backfill material was issued on October 29,= 274. .

dTo De Provided by Addressec.

. '::c . ,' . J . g. . L E'-
.. . o ..

3/WP
.

'. ..

Par;c 1 of 1 J
,
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_ NONCONFORMANCE REPORT

- .
-- , . .,;

i
.<- . '

_

_ s..z.---..
' ',"",'} f ''l'U"'

.spee, jE 1-cr u.x-
'

,. ..E m.mmo-e ,, ... h
- -.

' , ,. . u ,o . , E o . ,
a. ,,aa_c 6 H,LL ;d/7o.,E ... ..,m.1,ouco~cua.cocE ,

-- j -- j -- j - gypE .o c. . .o ~ i 6_ m . e. . m. ~ mo

i ...-.....E.No. - GLo. Eo..ued.g.7qGS-L ;
-~ -

...E......E. n un,.th e4 tuv. n, a ., ...E

?
.

,73 . .Eto. s,Eerio . .. o. nh {
.. S. .acgA a"i

.. ,nJ ,c .sE ..oE. .o.
u.e't.r. . E . . . E . .. { ... r' E .. ... Q.w.= .h. ..tv,f sf.a 474-

. y..

- n.-.. cm . .c, ., ... .o~ % . .. 4,s.. c E-E u r .E. .c o.
. ff.s.,f g,. t a-%

..g _

7.. . .. .. .-_. .q__CanQDie-.Conitntction_ Co. . JJ;tuth_Eaven.X ...;;;; o ,E. ...,_.m ....
--

t 8, . OUTING INST.UCTeoMS.
-

.v E m G ~o. .

Q.ouTE To ,iEL
ENGtNEEftsNG _ Subcpntractor ,,,,,,,,,,,,,,,,,,,

,,,,

S t. NoNC N,oftMa,8G C Nof TeoNa Q 8eouY E To *ie A TE.e A b .UPE ev v 8So.
spnnt m ntinn

durince 7220_C pin; nov. h; nsiva _12./i 1 statna f n vert; "'rhn vnter onntentonmm tfon . . <hn11
wnt be mre than_2 gr2centagCMini'.LaboYC OIttimum moiatu_cnn+vng,+n tha above;- Anving +hn

nf' lg5 n ennntruntinn necesn vamn un <t
_. re content . . ."- f*n11

ovneedad the mnisture content requirements of Specifi ennetruntoa f'vnm M'Lterin1 vhfoh
-

_ control. vere aware that the mater _ial e:ceeded mo_ijLture when placed. cation C-21Q._.She fie)1d foregadncludinc Bechtellqality
.

62.-b57' /VC. J. 00 2. ,1/a No .. a r.w; s o.u ,,- n $5L~h.c. When the material was vlaced it was
-1

,.. o ,<E 6 ... ..r ,.=
_

s ,.Ei.o Eco m.E~o. ...i.ouvE vo ..o,Ecr ,~c utt.. o cnnn n.,na nn nn ,,, o<

Recommend " accept as is." sub.iect _to Pro,iect Enoineerinq review a d
. . . .E to . .. ..v , . E .ut, ..

Backfill ma_terial has been compacted to not less than 95'? of maximn evalua tion.
_accordance with Specification C-210.3 um don <:ity in

(cn hk sk/7c ;febw
4

.

"
L/ g7

32. ENG4 NEE f M G of $P.S#T8 N
_ _

_ Discussion of.the_ background to this. condition Rith Eield pcrsonn l
2 3. E GINEE.0NG os5,oSf Teo N .ESULTSs

the' ramp *vas. installed as a temoeyary means for access it_-
e_ indfonte3_(11 *h: n- Ne .' b/ " +t/ '/q __

not as permanent backfill; and _(2);,,tha$ t_he_ Field nov v'is}ics' to|use' thn o adjacent vohnd_N / [' d e' [ (v h
.

VA 14 '

of the permanent backfill. *

We underst.atnd_that_should the ra,mo not be suitable as /I/1rd.- 5dF[7I J8. e ramp as_part

/ / '

G/3. SS DEStGN CHANGE tEQul Eo _

E,ECTEo M ATE.9.t oss,os,7,oM /0//7 | _ m b6b_
No 34. ,

Y&$. SEE ATTACMEos Q**'*********68** gy.o. A WING ,,,,,,, c. E V* - OCN
{,, 6", , g W -

f f - - - -SPE C. -

09098 8
_ .E Ve- _ Aoo. -

.. Se8'****a.. o.e,.e.
e...

Wnite Copy .,- Oraginato, '

Canary Copy - Flead Engineer e c-G a'a
P6pis Copy - PQAE
Goldenrod Copy - OC p

*
.

.. .. ..

_ _ -
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NONCONFORMANCE REPORT (CONT'D) - i . no c.2_o r S._ is. aca ao. 4.21 ;,e

Block 19 Continued - !
'

considered temporary fill for construction access. The field now wishes to leave this material in place.
With the_ exception c_f the moisture content requirement, the material meets all requirements of Specification

_

C-210. The testing frequency was maintained and the compaction test results are as shown on the following
lis;:

-
.

_ Block 22 Continued:

-p m nnene h e rt- n 11 ie readily be-removed Ilence_. Engineer.ing submits that A DRn-CanforminR condition'does note="

exist.since the ramo is still a temporary facility.
Ennincering suggests that if the Field wishes to use the ramp as part of permanent backfill, they request

_ Engineering approval via nn Fr'R . -

h _)_gd/g
,

_

/
~

< '

_

.

, . .

.

$

seess a _

wht e Copy - Originator
Canary Copy - Fiesd Engineer '

..
Pink Copy - PQAE.

Goldenrod Copy - OC
.

.

.

, r. (. 't

__ ____________
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NONCONFORMANCe REPORT (CONT'D) 5. rac c .*.__o r_$_ 42I
7*

.

_ _
_

__ i . . ~ca ao. q,

Olnd 1C continued -

Mo1sture Optim:a jIi' AbcVe r619F6ntTesi. Ro Date incation Play. content (fa) thistura ' opti m "' c pactiono
.

vn-490* 'in-31_75 356 contJ1,_76' ner un11 A 1' 14.8 'n.6 k.2 953 -

-

Mn hv>* 1n-11-75 356_._contJ1, 70' ort _yg11 631' la.o 10.6 23 96
n 519 11-13-75 hs contJ2. Os' ou_ man _610' 1h.2 __9.6 4.4 08
m-s13 11-13-75 28 contJ2,_100.'_off_ van 6.1s' 13 5 9.8 _37 9.8

?nsikn 11-13=75 356 contJ1A_ oft _.vall f>31 ' 12.6 10_.6 2.0 100N sSh U-17-7s 2s' E. 4.55_11ne,A% "A"line 630' lk,4 0.8 h.6 07
_/n-595 11-17-75 75' n_ afa 14,. e A. A 14 nn 697' 15 9 _p.8 5h o8
vn_ soAM* 11-17-7s 8s' N. "A" 14 ne R 8.7_11De 62h' 16.4 9.8 6.6 o3
MD-527 11-17-75 28 Cont #2. 110' off vall 619' 14.7 9.8 h.9 97
.]& s30 11-18-7s 465 cont #1. 115' off vall 633' 13.9 9.8 h.1 96 e

MD-591 11-18-75 ~41' E. h.55 line. 88' N. "A" line632' 14.3 '9.8 h.5 98
'i& s92 11-18-75 108' N. "A" line @ 7.8 line 628' 16.6 13.7 2.9 96
MD s3a 11-18-7s 87: n. "A" line a 8-7 lin'e 62h' lbs O.B 4.7 o6

'

MD- s94 11-18-7s 68' N. "A" line (f 8.7 line 62h '- 16.9 13 7 9.2 oo
.te__535 11-18-75 95 cont_y2,._93 ' ner vn11 620' 14.B 98 50 08 -

MD- 5'46M 11-18-75 45 Cont J2. 95' off vall 615' 15 1 9.8 5.3 94 '

m.s37 11-28-7s 90 cnnt y2, 8s' nre vail 610' 14.9 9;8 L1 95
MD-s30 11_19-25- 45 cnnt 42,_97' _ofr_un11 ._615' 11 9__ _ 9.f 2.1 77 j

fNotes. * 'Thingnea reworkgLond retested: See teat _l{o.x1tD_-514
|M Moisture and Compac' tion rass: clears MD-h90 and ?O h92

f|** %i n avon reworked nna vetected- Ree__ test _M._MD 533_.for passing enepactimn
w %ie aren revnekpa nna vetested! See test No. IG-539_for__ passing _ con: pac. tion

ScApagc_ Lfor_locatichskelch.___.___' a
. . . . . . . _ _ - _ _ _ - -

g. .C..y _ . . . ~
Canary Copy - Fiski Engen .

T*~

o on.o Copy - .

a

k.

I
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,- , . . . Attachment M-9A,

.. ,
' .

Review of Nonconformanco # Y 2,/

{w (6) $nWADwkk
'

psuance Disposition Cic
_

~1. Endorsement [
Has the nonconformance been prepared by ana.
authorized person? N A,

b. 11as the preparer dated the nonconformance? fg

For NCR's only, has the PFQCE validated the NCR?c.
~

.

2 Nonconformance Description

Arc descriptive data and supporting dets'is
clear? ,

.

3. 50.55(e) Reportable

Has an evaluation been made to determine whethera.

the nonconformance is reportable per 10CFR50.55(e)? '

1) Where documented? '

2) Who evaluated?<

3) Was this the proper organization? -

b. If a safety evaluation was required, is it ~~
-

adequate and was it performed by Project (Engineering?
'\ ,k[

vc. If the itea is determined by Bechtel to be non-
reportable, is the nonconformance significant? N .k . ,

s

4. Recommended Corrective Action
-

.

n. Has appropriate and adequate corrective action 1

been recommended? ,

.

b. Does disposition agree with definition?
.

Was corrective action approved by the properc.
organization? j .

,

Vd. Has Project Engineering provided adequate d- .rational for "use-as-is" dispositions? - W. .

5. Corrective Action Taken
'

O
-

m. Uas corrective action taken? *I
-

','b . Does the coercetive action taken raree with the
recommended corrective action?

.
.

'-

. .
.

4

1
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Issuance Disposition Closure -

Sh Corrective Action Taken (Contd)

Was the corrective action accomplished promptly? h .k.c.

d. If yes to 3.c., have the following been done:

If no to 3.c. enter N.A.

1) lias the cause been determined?

2) IIan corrective action been taken to preclude
repetition?

3) If so, has this been documented in procedures
or instructions?,

4) llave 'the condition, its cause, and corrective
action taken been documented and reported to
management?

!,-

6. Co=nents:

?^&5Lb $ s.A Ni $0 a- nr.cs - C.4 Q k
w y

^

M,N bAW
<7

- AA A#we OM A '.

. _m u
M Mu u au (, M 1 M?O..

sM. W\ A.AAh im. v , A :D*LAu -
- - -

nWM Al 21s hb. $ CW t &.44
.

u o y
W-

t U 4 .
Y

g |& Q & OAA ., .4. m ,
\

_m-

.

'

prepared sy_ d f . b ate INI 2 -7 6.

\. t

.

.
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NONCONFORMANCE REPORT * '' "* *y , ''*n"1" ' ~
.;

'

- m ---- spee. j a. 1. ~~ur - - - -- .. ,
,u. = Pa n a -

i=/s/76
n u. a ===a~~ a c a =~= a m--vo>o_c_olo : h 7220 Cilhkb ir

V OATEDSW 4 ( M OATE ~'~ ~ ~~ | -''"' | ' ~ - | -" " "
3. STEM DE3C.t;PT.ON "'

S.gTgmeLOCAT40M

_D1.n* Aa m Mrr411 nem %vth ne Auv_ nlae D t N *b 2 M ws [ d C. //aseps,.ASk2/4 )
A

4. SE meal.~M WMBE M 9. ST A 4 7.se .YSTEM NO '
S MO. 8

.

' M E PL A C E M E N T PA '|'|'5' R E V.
'

** 6

a=e4.seDL thedWn. '
,f
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To: [ ,I OE/ p" - , m --

'

From: //.ca/f MAR .L 01977 O.y ;
'

Date: > 4/ 77 - FIELD QUALITY ASSURANCE
Subject: [Nh 'N" '' ''' MIDLAND, MICHIGAN

/Vf/2
Please resolve the following cement on A// 7 <2 /

g g g,].g. ,,[4#is based on my review of . This corrent
/ pfg.

Comment:

h*)mt j' /f. p, f 't '"'''' N'

d.46 v ,g h f u., |b fb.) Y0?s
\ c .,

/*i -.

Aa.// d k,k.f b kn .?~.. | fk f

vn
,5 im

^/'"<f /n p s' :, c, t.v .< c r r 2,, "'c
-

. .

.

To: .}frM-V $0,t.op
%~24. 2. %~Fr=:

'

Date: 3 - ( $ "'] '')

Following is the resolution of your comment as noted above:

' Q J % Gh & A 5 % w % f %Ln M2ibLk. "r2 3 ' % p n h p & % % s s" +a a " rn ~
,

NM ANv' trA< Lv.A.k W M^
JC-wwh, .

.
.
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.Ii
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Upon reuolution of comment, this memo will be filed within Filo y
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.1== G -o Subcontracto_r

,,,,.. nour s =svaver
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g =ouv e so r.sts, saciame n.aa O aou'c va aa'ca'a'surs aw'soa _ _ _

... o coNro=wmacono.v.on,

c:p.,4 ff not< 7ppn_c.91n; poor. h; bv n. 19.6.1 s+atan in part; "The vatn= enntent
6. vine ec~nnertnn .. _ chall ant be mre _ than 2 percentage _ points _above optimm MQiature content "

_ rne,-ny y +n
+hn ahnve; durinn tha en11 nf 1Q7c; n ennetvuntinn ncconn vn-n un n enne.tructed fvnm mterin1 uhink

....

evneedea the mi nture content recuir.c'.".ents of Syg.cification C-21J1. The field forces. inclwlinn Bechtel (Luality
Control. vere aware that the mat _er.Lal exceeded moisture when placed. When the enterial vas vlaced it vas

-

0 -d/S1" /VC. /. l?C'2. Va Hr-
,

o 7 /; <: . A,...,, :, $ $ ~h.c**- O r#cm o'5'o5"'oa Gr'<'o acco""caoa''o~eaou'r to eaostc' eaa'acea'ac enn+<nnna nn p,nn o
a' r**'o o'5'os'''oa a ssuirs-

stecomend " accept as is " subiect to Pro.iect Enaineerino review and evaluation.
Backfill material has been comnacted to not less than 95" of maxirum dencity CONSUMERS ~POVIER COMPANY
accordance with Specification C-210.e ' in mm e . _ _ _ _
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, Discussion of .the._ background to this enndition_Eith_Iicid_ personnel indfated_(1) th, MIDLAND, MICHIGAN
.

,

the' ramp'was installed as a temporary,means for aqctss into adjacent work arsas and
not as perutan_ent backfill; and (_2) th[t the, Field now wishes' to, use_ th'e ramp as part__

M'
_ ._

''.. .
g

of the permanent backfill. We unders.tand_that;_s.hould the ramp not be suitable as ocv.
__

L
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j////7 7 FIELD QUALITY ASSURANCEDato:,

MIDI.AND, MICHIGAN
Sub.)cct: jY@ * * " ' ' ' ' #

/l///d

Please resolve the following comment on ,d//M 4'.). / . This commentis based on my review of gf j'f g',.g.,,,[ , / pyg

Comment:

b 2mt ' it, f$ f's,,, r ''' o

d'3 6.x i,e k f .. , I b fb) $/\? ker,a /, -

,5 v.// 6 im k.|/ b .4 .>~.. / (4 //
1.

YI' " A %fo,* * ' /n vs .<.c re' i, "
i
:
'

.

'ONSUihEllS F0nig q.,;;ye.,

b"t 5-.k f |'E '
~ '** g~ 1.1 uanea,g77;},hwM [, heh*From:

FlflD QUALITY ASSURANCEDate: 3-|,T,.7] ,

MIDLAND, MICHIGAN

Followind is tin resolution of your ccament as noted above:

M hhn fo)cu
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M rO ryv4 5.$ V.r3 4 ''
>
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Upon resolution of comment, this memo will be filed with ' . '/" }[L'
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1. PROJECT NAME JOU NO.
lMidland Units 1 & 2 7220

5. ITEM LOCATION
2. UNITISI 3. ORAWING/PART NO. REV 4. ITEM DESCRIPTION

Connon N/A ; f/A__B.3dlding_.Sgt tiemgnt Qiesel Cen. Bl.lg,
6. P.O. OR SPEC NO. 7. SERIAL NO. S. REPLACEMENT PART 9. SOURCE 10. CONTRACTOR / SUPPLIER

N/A N/A P/N _g7g_. REV /A- * " "U' .N/A Co_ns truction.. F/A
11. INSPECTION CRITERIA 3R NO N/A /* g12. ASME AUTl40RIZEO 13.SKETCl4 ATTACHED 14. Oncovered During 15. Equip Furnhhed By

K) YES ()NO ( IRec*g q) Coast ( ITest ( IClient ( )Cag (X FLD
.

$8hL()DWG IISPEC IJDOTHER NOJurvey- g O
24. Ol* OSITION CONCURRENCE -J

:s. NONCONFORMING CONDITION: The attached sketch identifies settlement of the Diesel '

~ ic'c's rehir~ ' use a3_4~revak re ~

Cenerator Foundations and Structure. In addition the snud nat between the
"Q" List #1.40.E/ Wall and Cencrator has spalled and has been displaced. -
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______
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17 IEPORTED BY DATE 18. VALIDA BY DATE

Ob ?* E|~|$
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22. ( ) Field Engineering Desposnion QFeeld 0 wyncering Recor nende'IOnpositian to Proacct Enginecting
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Inter-office Memorandum ' ' ;., ..

BEac-2480
,

t N
-

' ''.

. , .

J.F. Newgen ' N.,,
",

. ' ,,

D**h N*M
Midland Plant ifnf ts 1 Ar

' October 4, 1978
.. ~-

Job 7220 2-

From
~

R.I.. Castleberry N~-

Instructions for obtaining'

O '

Soil Samples Engineerinf.C'8*" t*
File: 0274, C-79-PRA s

At
b Ann Arbor

' , -s ,
,

, L. Basinski - ' k
J.:Betts m ._ ;

. . A. Harnhall y@v.a. satelay . J.g"\ ~ QQy *{
,

1.'

L. Dreisbach .

. SECHTEL POWER CORP.
t'

Ga ug <
'

JOB 7220ga _'

The following instructions are to be used to _

nanples from the diesel generntor building aranaist in obt'ainfan soil
investigations asacciated with TSA 7220-C-79(Q)ea and other arun at soi2-

. L

~This program ~1s being implemented by the G -

. representative ac the atte. - eotech sofia engineering

Standard penstration tests, test p1ts
' [.

'

,m

The locat6n. depth,* and selection ofundfaturbed' sample horings, and hig'ssmpleniar, auger borings, Dutch Conc tests.
,.

*

e performed as required.
sampfew are dercrmined by the Geotech enthr* type borings, tests, and
project engineering input du necessary ' p,1 beer at the jobsite with

.

The horings ahne:Jd be makntained at all ti
,~

,

The une of daning or drilling sud is permten3mes to prevent hole ce m-in,

to be used, Rentonite Attap61gite
J'

Where ritt1*.tng mud ts
-

..

combination thereo( should he used to advance soil he iRevere,' approved equal, or any
,

groundunter le. vel.
the borings shouJd be maintained at all tiWhen roenty drII.11ng methods are used

r ngs I,clow the
, t h<t fluid intable. N's

mes above the aroundwater.-.

Penetration Icita and split-harrel anspiinl h ll
- , ,

' with ASTM II1526. ,-i sa

and scaled -with VApov-seni screw LJds.. The samples obtained abould be placed in glasbe taken in accordance-

! identified' unins a waterproof maarker or lab leach jar should le riently ;
s jars

the jar shoyingsthe job desig e that is firmly attached to '

i
and depth. Length of recovery, nation, date, boring nimber, sample number '

' and standard pene.tration replatance.samplas shoi:1d be protecti*d from freezing and di Tim,,*,h'~ rect sunlight.
, .

- + *,, v. O- - s %. ;,-

.

'- ,c ,

*

| * \h .N ~
' y ., , A %

s,% * * . 4
,
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Bechtel Associates Professional Corporation
ION to J.F. Newmen'

Fage 2

'

Undisturbed, thin-walled (Snelhy) tube nappling shall be taken in accordance
with ASTM D 1587. The minimum outside diameter of thin-walled (Shelhy)

l tubes should be 3 inchen. When obtaining undisturbed samples. Denfoon.
.! Osterberg, or Pitcher samplora may he used as directed. The seinimme
! outside diameter of Denison, Osterherg, or Pitcher namples should be .7
t inches. The undf aturbed sample should not he removed from the (wh=, but

should he trimmed back f rom the ends of the tube, the space fitted with,

hot microcrysta-line (nonshrinking) wax, and the tube capped and sealed
;

with hot wax and tape. The thin-walled tube should be clearly identJffed,,
using a water proof marker or label that in firmly' attached to the tube.,

] showing the job designation, date, horing number, sample number, depth,
length (in inchen), and Inchen recovered.

;

j Observation wells may he installed as directed by the Gnotech representative
for subourface wat'er level monitoring. The borings for observationi

%1e where advanced by the rotary drilling method should use a biode-
gradable drilling mod such as Revert. Atter installation, the abaervation '

wella should be f3nahed and a response test should-he conducted to snake
certain the wella are operative. The minimum outside diameter of riser---

.[ . pipes should be 2 inchen.
,. 4,> , - -

, .- *-

g~ ,

?_
1* r ' '

"
_

.
,

Test pits for snpplemental information should he made au-dirce. red by the
_

Geotech sofia engineer at the site. Density test and, block samples may
be taken, an directed.

j

To menist in the above sol] investigation program, the following additional
ASTM standards are recosseended for use.

. -

ASTM D 2488-69 Description of' Soils (Visual)
; Manual Procedure)

'
,

i | ASTM D 653-67 Tertue and Symbols Relating to'

| Soil and Rock Mechanics
'

[ ASTM D 2113-70
' .

Diamond Core Drilltag for Site
investigation *

"

; ASTM D 1452 Soil Investigation and Sempling
by Auger Rovings

ASTM D 344l-75T Deep Quasi-Static, Cone'and |

Friction Cone Penetration Tests i
of Softi

*
.i

. .

< d. W
.

R.L. Cantleherry
.

JH/ cap
j (./ 10/4/2

.

--. , ~ _ - , . , , - - . . _ _ _ , - - , , . - - _ - . ,w--- , ,_m,-.%y ..--4,.,y- . . _ , .+,-,,.-.~m...,,-..,.,,..,,,-.,..e----- -,-.-e.-v.--



_
. -

-. _.

.

~
Bechtbl Associates Professional Corpo~ ration,

inter-office Memorandum 7

26 Novenber 1979To L. H. Curtis Date

!!idland Units 1/2-Job 7220-001 S. S. Afifi -Subject p ,,
Plant Area Fill - Notes for ::eeting

25 October 1979 of Ccotechnical Services

copies to 1320, 3310 At Ann Arbor 10 D 5
| Attendees 7220-79-261

,

S. L. Blue,

j 11. H. Eurke/k'. R. Ferris
J. O. L'anzeck,

i

Attached are the cecting notes for the meeting held in Ann Arbor
on 25 October 1979.
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^ *!idland Units 1/2-

Job 7220-001 *

=

i ,

MEET 10:G I:0TES
i

DATE: October 25., 1979 -

| LOCATION: Ann Arbor Office 10 D 5

SUBJECT: Problens associated with the plant area fill '

at the Midland Site.

ATTENDEES: Bechtel Consultants.

S. S. Afifi A. J. Hendron
J. Davie C. Could *
P. K. Chen
W. R. Ferris
A. Mohan
J. B. Givens CPCo
B. C. McConnel
H. C. Paris, Jr. * D..Sibbald

'

S. L. Lo * D. horn
J. Hook * T. Cooke
C. Farrell *
M. Rothwell *
3. Dha r *

\
.

*Part-time
-

DISCUSSION:

The necting was led by P. K. Chen and centered around the following
topics:

1. Diesel Cenerator Building
s *

A. Mohan provided background infornation. The predicted future
settlements were discussed. The fill is between foundation el.
62G and el. 600-605 vith grade at el. 634. In addition to building
and pedestal markers, borros anchors and settlecent platforms have
been installed for settlement conitoring and sondex for rehr,un 1
conitoring. tiaxinun observed settlecent is at the southeast
corner and the mininun is at the northwest corner. Estinated
settlenents were given for various "zero-time" dates. The
maximun ratio between settlements was about 2 for these dates.
The date or which the final surcharge of 20' was completed was
assumed to be realistic (Case 4). It was pointed out that the
predicted settlements are conservative because of the inherent
assumption that the surcharge will continue although it cannot
be shoun at this time how conservative they arc. Based on buildin;
settlement narkers, the predicted settlement for 40 years would

~

'? be about 0.5 inch at the nerthener enrnor and_1 inch at the
southeast corner.' Settlenent plationis and building and pedestal
carkers show higher observed settlerents than Dorros anchors..

Concern uns expressed by A. Hendren about the so-aek'" h4"her serein-
nent rate which is occurrin0 af ter rebound for reference (deep)

.

&
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horros anchor no. 62. Hendron requested to look at the recent
..

data inmediately to see if this trend is continuing. (During ~

the neecing, the data was updated and it was demonstrated to
Hendron that this high settlenent rate had levelsdoff). i!cndron
stated that we should not have any lag time between the data reading;

: date at the field and submittal to Geotech. Hendron said that it
| would be prudent to use settlements of 0.5 inch in the northwest

corner and 1.5 inches in the southeast corner and it was agreed that
the project should proceed in their evaluation of utilities and
structures with 1.5 additional inches of tutal settlenent and 0.75
additional inches of differential settlenent. Based on the data
the differential settlenent can be considered rigid body rotation
from north to south. -

2.0 Settlenent of_ Plant Structures

Eackground was provided by P. K. Chen. It is necessary to confirm
the settlement predictions presented in FSAR Figure 2.5-48 in
light of the data obtained from the diesel generator building '

surcharge loading. Settlenent paraceters were hack-calculated from,

the diesel generator building settletents censured during the pre-
IMad program. Concern was expressed by K. Uledner..thout the high
settlendde parace te r back-calculated for el. 384-603 but Hendron
said that this stratuo has never been questioned before and is
not of concern. P. K. Chen added that the layer is thin and the

,

paraceter will therefore have a negligible effect on the settic-
- **

The settlenent predictions were verified by (1) comparingme n t.

soil parameters which were used previously to those which have
been back-calculated and (2) by comparing the ceasured settlecent'
for the reactor with the settlenents calculated using the back-
calculated parameters.-

3.0 Piping and ~ Duct Ba nk s

It is necessary to predict the long term settlements of the safety-
related piping and duct-bann in the plant area fill. The absolute'""""N" novements from the GZD profiling are in question because the
reference elevations used uere questionable. The pipe stress
group has not deteruined whether or not the existinn stresses _in
the n19es c2nerally exceed the allowable. B. Dhnr caid that. in
ge neral . t he 04 -- tresse_s.for c e rm 4 ;ht_ iaa4_d on ' t exceed the
n i l ova bl e. fFu t t he*s t res se s a t eAcows and bende diD& K. Viedner'
said that he .mo oisuauy suggested that the project request the
field to cut the pipes at certain points to check stresses.

__ , The hypothesis was p' resented that the pond rise is causing
, " structural breakdown" of the soil and is therefore causing settle-e-

r:e n t. Discussion centered around the settlenent of the fill and
f till due to dewatering. _It was estinated that the fill settlement

will he 0. 5 ' inch en 1 inch due to dewa terine and the t i l l s e t t lene n t ---. ~

k| will be 1.8 inches and will be uniforn. Hendron said that the
, , _ _ _

( nunher for the till sounds high. Chfter the necting, Hendron
said to calculate only the settlenent due to conpression of the,

l
, till above the building foundation elevation because this is

what contributes to the differential settlenent)..
,

I ,

.

*
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4. Teaporarv Devatering and Underpinning of Auxiliary Euildim;
:

.

U. C. Paris provided backgrcund information for devatering. 1.'cils
j have been installed on the cast side of the Unit 2 contain: ent and
' vest side of the Unit 1 containnent for the purpose of dewatering

during underpinning of the auxiliary building. It was intended

to start dewatering as soon as possible to see if piezoneters ;

to the north of the turbine building vill react and if in fact

i nore wells will be necessary in this area. C. Could said that
he is concerned about the scepage path betwe'en the utility tunnels'

(betueen reactors) into the work area. S. Afifi and S. Dhar

discussed having a neeting with Loughney to discuss temporary'

dewate.-Ing before underpinning is to proceed. S. Lo provided back-

ground infomation fcr underpinning. The plan is to place caissons
under the turbine building first and continue into the auxiliary,

j building. C. Gould said that all subcontractors involved in under-
! pinning should be able to describe the procedure on paper before

construction begins to ensure that the job runs scoothly. Could'

,

said that he would like to meet with the underpinning contractor
to nahe sure that they are aware of the risks in the procedur.es and

s to review the procedures he proposes. Could indicated that the
structural goal is to provide caissons uner the wing tall, and the

,

turbine building is of secondary importance. Could suggested that
the subcontractor should be required to assune at 1 cast partial
liability by cash settlerent, insurance, or other ceans. S. Lo
said that because of overstressing near the wing vall and control

' tower juncture he vants tu know what support the soil offers.
Hendton said to assune none. E. Dhar said ghat engineering.should
(1) refine calculations to consider 100 f t. ground loss and (2)~

,

increase tension capacity by using cables or sona other means.

5. Fernanent Deua tering

U. C. Paris provided background information. Pe rmanent devatoring
,

has been proposed as a soltstion tc the problan of possible liquc -
faction of backfill sands. Paris said that some borings drilled
along a line perpendicular to the discharge lines near the reservoir
showed 5 to 10 feet of sand which was not discharge line backfill.
Paris proposed consideration of a cutof f wall near the pond running

; para llel to the south edge of the diesel generator building and
! following the pond to the service water pump (SUP) structure.
! Punp tests will be run at the location of the east discharge

line and the SUP structure. U. P.. Ferris stated that the consultants'
;
' and the NRC are auare of permanent dewatering and not the cutoff

wall. This should be considered. Discussion centered around the ;

sudden change in plan to the cutoff wall. Ferris said that all |
censultants including Peck and Loughney should be notified. Chen j,

asked Hendron uhat the drawdown level is to prevent liquefaction. |
'

Hendron suggested that the sane procedures that have been used |

| already be.used to calculatethe safety factors against liquc-
faction for different drawdown lescls. B. Dhar said that thei

: scismic criteria is 0.12 g but this nay rtised to 0.20 g. Chen
. _ i

.

p .
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F
; asked Mendron if he thinks we can prove that the site is safe
'

against liquefaction if shown based on the horings we have drilled
i (uhich are a liraited number) '. Hendron said that if 90.~ of the
| point's are cafe then it is probably all right, but you have'to
i convince the NRC of that. 11endron said that one of the reason '

| ;

for permanent dowatering was to prevent liquefaction if the I ej
criteria was changed to 0.20 g. -
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Bechtel Associates Professional Corporation
777 East Eisenhower Parkway

'

Ann Arbor. Michigan

! unaccess P.O. Box 1000, Ann Arbor, Michsan 48106

Jovember 19, l'.279
DO!APMh

'

i 90WG

hkBLC- 8474
.

Consumers Power Company f 61919
3500 E. Miller Road NOV

pgOM! Hidland, Michigan 48640 g

ATTN: T.C. Cooke N AN0
*

. D

| Subject: Consumers Power Company
| Midland Plant - Job 7220
: Meeting Notes No. 1074' Ff le: 0270, C-88-PR,

C-98-PR

i Centlemen:
!
' Attached for your information are che meeting notes generated from the

October 30, 1979, meeting in Ann Arbor concerning 'both temporary and
permanent dewatering.| .

!
Very truly yours,:

!

M
L.H. Curtis.

Project Engineer
'

JGH/bjm
,

11/15/11

Enclosures: Meeting notes no. 1074-

cc: L. Curtis w/a
D. Horn w/a
D., Sibbald w/a
T. Thiruvengadam w/a
Com Log-

.
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Bechtel Associates Professional Corporation =

777 East Eisenhower Parkway
Ann Arbor, Michigan 6

I
. wenavrees P.O. Box 1000. Ann tubor Michigan 48106

MEETING NOTES NO. 1074,

t
,

MIDLAND PLANT UNITS 1 & 2

CONSUMERS POWER COMPANY

BECHTEL JOB 7220

.

DATE: October 30, 1979
,

PLACE: Ann Arbor, Michigan
I
j SUBJECT: Dewatering (Temporary and Permanent)
y

FILE: 0279, C-88PR, C-98PR -

I

ATTENDEES: Bechtel CPCo _ Consultants
.

S. Afifi T. Cooke C. Could
S. Blue D. Horn A. Hendren
K. Bostick S. Sibbald R. Loughney

| P. Chen T. Thiruvengadam
i B. Dhar

W. Ferris
J. Hook

| W. Paris
| M. Rothwell s

i M. Rung
i C. Russell
v J. Wanzeck
l K.' Wiedner
.~

PURPOSE: To discuss the status of both temporary and permanent
, dewatering.

ITDi DISCUSSED:

i 1) Temporary Dewatering

D. Loughncy presented the history of the temporary dewatering
g system and how it was modified to correspond with the latest availabic
; information.1

f The subject of cutting-off water to the underpinning operation was dis-
; cussed. Loughncy indicated that the majority of ground water flow
i *

_should be cut-off by the temporary dewatering system, especially since*

the soil conditions beneath the turbine building seem relatively uniform.,

.

.

c.

, - . . ,. - - -
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Meeting Notes No. 1074
Page 2

By the end of the week he will have installed cight pumping wells
_

inside the turbine building. These wells will be used as observation
wells when the

me# .utside dowatering wells are activated. After
drawdown information is obtained, these observation wells inside/
the turbine building will be converted to eductor wells, and a'

decision will be made whether additional dewatering wells need to
be installed in the turbine building. Since the installation of
wells through the turbine building is very slow and ' expensive it
may be more cost ef fective to dewater from within the underpinning
excavation, especially since some ground water at the lower elevations
may still have to be removed during the underpinning operation.
This water could seep from under the control tower area and into
the electrical penetration areas through the structural backfill.
It was concluded that some dewatering may have to be completed from
within the excavation and Loughney will decide whether any adaitional
dewatering wells be installed in the turbine building.

C. Could indicated that the underpinning subcontractor should be
informed of the close coordination that may be required of the
dewatering subcontractor to remove small quantitics of water at the

; lower depths. It was agreed that this item will be renolved at the
5

underpinning subcontract preaward meeting to be attended by D.
Loughney and C. Could.

i

C. Could also indicated that the underpinner may be using grout to
stabilize the soil and this could result in plugging some of Loughney's
dewatering wells inside the turbine building.

2) Permanent Dewatering
r

A presentation was made of the current status of the preliminary
design of the permanent dewatering system. The presentation began
with a review of the NRC licensing criteria for dewatering systems.
It was noted that there are no nucicar plants that currently rely
on dewatering wells to reduce ground water levels. It is also
evident that all parameters used in designing the permanent dewatering
system must be verified by in-situ pumping tests and the results of
any temporary dewatering.

A review of original and current site conditions was made. Drawings
were presented indicating original topography, original perched
8round water contours, excavation. configuration, subsurface cross-
sections, contours on bottom of backfill, contours on top and
bottom of natural sand, and thickness of natural sands. The status

'

of the current pump test and dewatering investigation program was
also given.

It was noted that the plant site is bounded on the west, north and
northeast by impervious dike cut-offs. The source of recharge to
the site is thought to be from seepage from the pond through natural j

.

and backfill sands. The configuration of natural sands indicates a
;thick sequence along the south and west portions of the plant area. l

.

|
'

;.
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::
The configuration of backfill sands indicates thick sequences around the
containment structures. These areas would be logical places to install
dewatering wells. Where the nctural sands are in direct connection with

. the backfill sands, dewatering will be somewhat easier. The areas of
L sand backfill outside the containment areas, and not in contact with the

natural sands, may be more difficult to dowater. After we cbtain the
results on the pump tests and temporary dewatering, we will be able to
finalize our design.

The following are some of the options available.

a) Install a line of cut-off wells with a series of mop-up wells.

b) Combination of a grout / slurry wall with a series of mop-up
wells.

c) Combination of grout / sheet piles with a series of mop-up
wells.

d) Loughney has some reservations about grouting around the
utility lines and questioned the cost estimate of all of the
options.

.

CPCo indicated that there is another option availabic; that is to

~

remove the water in the pond and place an impervious blanket in
front of the plant area fill. The lowering of the pond could be
done concurrently with the DNR fish study.

As a result of this, engineering will recheck the cost figures for
Items a, b, and c, and develop a cost estimate for placing an (

impervious blanket in front of the dike. CPCo will check into the
I feasibility of lowering the pond.
|

| A presentation was made to determine the preliminary drawdown
criteria of the proposed dewatering system from a liquefaction
potential for 0.12 g and 0.20 g peak acceleration. The following

' items were discussed.
-

a) The dewatering system should be designed to have the capacity
of lowering the ground water _ table down to el 600' to account 12/ -

_

for mogeneousnatureoftheplantareafi% 7
b) Based on the blowcount from che existing borings performed at '

the diesel generator building, railroad bay and control f.ower
of the auxiliary building, the dewatering syster. must be
designed to prevent the groundwater from rising above approxi-
mately el 610' to 615' for 0.12 g and el 600' to 605' for 0.2 g.

- %

c) C. Hendron stated that further study should be made upon other
borings performed in the plant area fill to finalize the
allowabic groundwater table.

.

!.

!

.
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- In addition because there are only two locations that have liquefaction.

g;j / potential (the northwest corner of the diesel generator building
j f and the railroad bay of the auxiliary building), the permanent<

!- dewatering system should address these areas for licensing purposes.,

i Additional areas will be dewatered as the result of this system and.

! be conservative in nature, but this additional dewatering is not
! required for licensing purposes.

Bechtel informed CPCo and the consultants that a sp&cial task force
has been formed for permanent dewatering, with B. Dhar as chairperson.
CPCo indicated that it would inform Bechtel regarding the extent of
,its participation in the task force.

The next in-house meeting on dewatering is scheduled for November 20,
1979, and the dewatering meeting with the consultants is scheduled for
the week of December 10, 1979.

ACTION ITEMS:

Bechtel 1) At the pre-award meeting for underpinning, the,

1 Engineering subcontractor should be made aware of the closeI coordination required with the dewatering sub-
~

contractor. C. Gould and R. Longhney requested !

to attend this meeting. -

Bechtel 2) kocheck the cost information on options available
Cost / Scheduling and then develop costs for draining the cooling-

.

-pond and placing an impervious blanket at the face 4

of the plant area.-

CPCo 3) Investigate the status of lowering the pond. (;

Bechtel 4) Investigate the records to determine the extent
Construction a clay blanket on the bottom of the cooling pond.

CPCo 5) InformsBechtel regarding the extent of CPCo's
participation in the task force.,

:

Originator
J. Ned1E'

Reviewed by
B. Dhar

b

P

JH/ht-
t 11/2/5 -

,

,

e

b

*
.

e



4

|

,.

.

4

I

.

A

s

L.

.

_ . _ _ ^ - -



. .

..
.

.

::

. '.:. : c :: ,~ -s- 3.uu . , , -
=

,

e,, c,,, ,4. :* . $ ;~ ~.:. ~ *n .- "+* e. e t.

dd We,sces Ac'= w ,w

. - . <

* * * *'* A& $O*,R4 **, w. f) % *
,

..

g.- - ,

a .=. - e:J n. . g

.

I

.

.

6

e

.

..

.t .

.
!

.
.

9

,

..

**

e:

1

'
f

SDI.169s4..

.

O o

!

.

$
_ _ _ _ _ _



_.. _

*

. FIRS 0*:'.?n, OUA1.1TICCIO':S
AUG 2 21979..

' ~ As part of the cause analysis the education and experience of personnel

involved in the soils operations at the liidland Job site were reviewed. r

This review indicater'. Oat J 1:.4 tL. maae of the .. J.-1 Proj ect sot *.s,

operation (7/73 to date of review) 51% of the personnel assigned to soils had

at least an M.S. in civil or soils; '6r a B.S. plus one or more years of soils
~

experience, or an equivalent combinat' ion.of education and experience. This includes,

-
. .. . ,

, *

Bechtel QC inspectors, Bechtel QC personnel doing reviews only, canonia QC, U.S.

"ssting technicians, Bechtel Field hiineers, and 3echtel supervisors.

This indicates that the personnel involved in the soils operations had

sufficient education and experience to carry out the tasks assigned to them.
I

*

In addition, the review indicated thac except for the initial period

(7/73 ,1/25) when all personnel were 'new enployees', an average of 39: of

the senior soils people (described in the previous parsgraphs) continued on
,

from one; period to the next. For the lover level soils personnel, 38: continued from

the initial period over into the 1/75-10/76 period, but only 8: centinued on into ,

the 10/76-present period. '

.

Many senior soils personnel were retained during the 1975 slowdown but .

there was a need to restaff with stostly new lower level personnel in 1976 to

support the reactivation of soils activities. This resulted in sene decrease in the

average experience level of personnel, but sufficient qualified, experienced personnel

were available at all times, especially when recognizing that the najor , portion of
,

the soils ' work had been already comp 1'eted.
'*

, , , , , , ,
*

. ' . ',. .

, , ,
, s. .

q' .; * ' g . "", Based on the, foregoing, we have concluded that the qualification / experience y
*

, ,
'*

. . .-
k inverof p'ersonnel'seigned to the Midland Project soils operations was not a

,, .

s,,g g,
. *. .

probable (contributing) cause of the sectionant proble= at the !!idland Jobsite.
.

.

53t1SSS5

'.
.

!

.|
*

.

. . . -



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

1
'

\

, 9|g.Spl $ R!s24 T*CA., 25|t. D/NC. G '?wtAP.::ca' j.s,..p~>
,

.. ,
*

/*
,

~

S.VHH/!A.Y As. i"E.A302M/ QtML./e'/CA CONS.-. _ - - . . . - . .

:
. - _ - . . - _ . - . . . . . . . . - .

. .. . 677/I CNNENT:. /) AND. E- SU/-:/M fil.25- ''HE. FD V:n ;r~!:N # n .c .

-. ...1&*ffJ .MCE-. 8d.M.C~ RCW/ibJ .. 92-.L'EA:ChN!!l.- /W.e 4 V E .- /h -'

,

.-._. S .tLJ 0/JAA.itutt A t.2Na~ MIDuno _.JG4:srf ._ aFC H7"iL. .,

-

.-- A n.D. cA HCNl1- 4 C EMG/N fD.df- W ff G /N WC L VE0 .J.N A.L.JN . ... .
o

: . .- q" Wed):. .THC.. ZNrett Hn riad . . Fox _tCCHIEL- d~/ fL. O_.

; RMS tu&M/N . dNo. S veid .ws.'ca. AH.a. smit.- L4S.D.J.GW .-
k

~

cn v s /_' * A.9.7 U if A N D Nf.rV.:& " IMMA.- . . . - - . . . . .

--. - - . . . . - . _ . . _ . - . . .

--.4.71~A C H.H G"NZ-. / SV.HiMAJt.l3 iCZ }f-
. .. . . . . . . - - - - . ..

: - . - .A E e 1 o " n c 4- __ v.s i.,a c.--. t.Ev.gu M._e.u egia Er _ a u. iM G E'._ D d.o.-

.

.i. ._----_ e F. 7;W.-. A ?M:H.M.EN 7" . - . . .. . . - . .

. - - -.-

o.it//fI:/.M& N 7- 2 3 &J.Md&LL.?S 'rHS-_4.EIlsAS.- cd /fAtojtus t.. .

i i..__- - AH4. Z o e n r/ nav HsW.-}t.itpx_,rne gutausL.s_.hjss=s~ yaw 7o .,

* .-. -..TNf- . Jed. dA. soEne~ cA AAX._.o v. fit.s._fADM. 7H T t*A.s. vie u.s._.. . ..

} .-.. - dEikco Dl.r- EMR.E.cr cp wi _1.t.7.s* :..AcMIDC.wN .c6v..s E .
S[FN_ /N.-. 7ki 0 . itI G.H r NANQ C.Q1 l/HNL.--_ --

. -- _ _ . _-.. -. .
;

I

'~

. C o N cL.v.s!.otv-
. . . . . _

t
'

.

A:17'"8.Ckl.RAN Y A H l.DJ.C d Z E 1 VN&7 A5'5.W.&lf/- 5Y.vp1.U&Q,
./N 'Z'M ? .So1.43 CA Ed MtUNs e.g.:Ae.L.v H4n -..S.0&~t.cieN. r'~ .. ..

' '

- ADI/CA2/bM_>.EO*2d.LG.MC2- dN.O HAit/lN.G. 7~C e &&r JV r~ --..;..

'
- 7'M C.. .Df.5K S A.K.? !C NXa '7'h TA/E.H-; ., _ . . . . . . ,

i dDdul.htNI~ P 9053_ JN4S. AU_ ZWA.7 U/f_-l.1.95._.Zl.0W$C . . .

-

... RtSV L TED_ M- TEdC- Mr.ED_ [0_ MiSTAM-.Wt rH. Ho s 7L Y.. .iYr W
.-. .-.e.rescNNrL w.- /226-.2 p 'Vv /.es.n.T.~ Z.Hr men. FATE-..rit trun.~'

I . - . 0 2 . W3 4 L . 7%I1.5. H A k M 4p f A G u 4 z~i c. w ..r w i- o a e/.s.+1 i. /^'. -

.. .. .-- TH a.. A. VEM $ C _J. E.v c F._.eA*_.t'Q;OtmeA. .-.3se T~ S w.~f/ I.c n C' . .N
;

.

EMEAiENca D..
i FC0HhSt ... wrt.E.._4.v/ tt A Q
c .ALL.. . . . .

s. . . .. .. .., .. . -- . . . - . _ . . . ...
'

.

.. . . . _ . . . . . . . . . . . . -_. _-_._._-..__... -----_ ._...-

BAten. oo 7 nr .. A dovr- cq vi'-).JR/ cA rtoNS . c/~.. P.E!/CC/Ulf!. - - .
.

SHOUL O NC r . BE . CONZ. /C d A fD -.n.$ . n. . MC W P /103 n 2!. ? fA U$$. ..

OP' 7Wf S E TiL E' M T |-| r A!! C4'L r/*1 A r 7HE Mil:tAive alCfI / Tf,. .,

; . . .. . . - . . . .. . . . . . . . . . . . . .. .
.. ... ..

'

i
' e

i

| 9

_ , .

. _ _ _ _ _ _ _ _ _ _ _ , . _ _ . , _ _ . _ _

k



*x G.AICHA.;'dSQ..
.

.- ,s :jan/?*.-
'

p t g.Sgt. G ENEA & Tok S UIL D WG:'- .- ;

p e-c.soun et.' cg usu;;ica-nou s u ,n,_ x..
,.

prFr. i ez ._

| i !

| 7/73a//7i //75- /0/73 /C/7t- A'r.ze?
%

I'
i

A **** A ***Secnrey q.c. A |
*** ,

zuseerran s. a e
. . .

e e ,
-

1c c c. ---

|'OD O * *-
, ,

i
i'

|S! chir.k qC A- **. A ** A **

*8 B i
~Oc t yc- 7 e vity/S 8 .

-

c. C c l** |Evt.y ~
-

,

|O D O,' *

CANCulf QC A * A- * 6 *'

'
.

. i

| |UtrF{T/WS. A ene. A **ese A *..ee

0 TE:tth'IC /dN s. B e B 6 **** i**
e I...ee s. ,

.

C e e o ne c oe C ' .,*e |

|0 *. O eees O o.e.
*

'.
.

'

. .

'

I |eee |escuret A seee A * A*

,.

ris to e + a ee. a !- i ,
t'

C. C 'e IFNG //V ffM S C ~=
,

~'

n i... :n ;- o c o~
-

,

'
:

arcnret A A eseee A ese
,

~

I i
5 ||te*K VI s 0R G 6 B 5 ; ; ,

~ ~ ~

C C C f- i
- -

; !
'- oo -o --

e e o n rirn or|f r. ! |
| 1

'

Nc Tr5 ;h.' FCA 2A PL A N A ~/w j of 4 AvfAs sti~ 18r77 2 | ; %i
i i : ; t >'

(2) LEVEL: 4A2 2 4 .5 2 D CN fot/c/ YteN AND EM P &"If l8N C d" A I"
I i i i !

7"H F S TA R i' CA fnCPf t*frit0 0. EfeEAlfMci G +1NED I N'
> ' ,

(s) Pn&VICV$ 1:2 /:10 D3 H A .$ affN CCNZIDC A$D'

'5'1 *{#!. TA B LI '. N / U $~
"

,

J.s937 l
~

.'
z e v's ts. | |

8 i.

#(0 !.30s25 A M f- 8 r).1 2 d) G/*./ | RECMD5 A r MIGL A ND !/ rf,' DJ.'3d*
it'r"iCA DS etd Bf(If72'L. FIE1.0 SNGINEE/'5 ' A A/ 4 I / /* Z A

, , , ,

y , ,

.vtaen$ A tt G" A/0 /* C C M/* !. G" 7Er i i
. - ,

.

, , - -



. . - . . . . .

:.- ;-.. 9./?!C/f M A. U X'

W2//'|' '

' ..J pigSe t G En se4 rsx e ul L 0!"G-

\ , DEA'1CNN EL QUA L /f/CNI70N S I''F^

Shier z eet.,

!. | | | ! I [(/ X.2.)G& i f/.~4 7/CN 50 t/ C#7'iCN ANO c'~K PE& 15/vCf* .
i . .

Uvia |
|

A . -H. S. C.f o r M. S. 30113
I

/ or 3 eor peges esp 3n enceot ~ 3Sc c r sos

.s s o /s~ 2 e2 Cell *3< fng.7 v. 2'or more <~*s*t
, ;

e sporee
et - H, $ e 3 or w re yo-.1 s e u lt up* t or-c e .

.

B. .aser !

~ 2ges Cette;e E.y / y ear soih n.p ear eu ce |*<
Iot ~ n. s. + tyear* s e ,ls + a p , e o r -o e t

i
C ~ t e.s C* Ile y Tn$y.

H.S. t one y ea # $or/s u,oenr+<*M. ~

0. Hs3 L Se l o. | ,

!

i. :
-

.

.- |
'
. .

I
'

, ,

s

-f

.

|'

'/) 3!!L J E t 'Eo*/fMfE" (3 fi</*2rli?NL'2' /A' THf s*JA Cf M f N 7,t,

IN!Afer/GM Cs* 7*f5 7/kC. 0/~ FMdANdN3NT d'st* N C K /*/sL.-
1

C /*RN /I TIC NS I
.

;.
.

Lt.) EX PrnlinCr ENSi*EC T I G. //Es!V1' C / \f/4 C C N1T A L'!T/Ct./N
I i ' .

jAo/ ps ,j / o usci,t S t. n W 75,
'

ACptvrTIES S VCH /t s D/)MS, C
;

2 v q & 7HfM: 'T// 4 H Z Oil. J , 1.5| CCNJ;t u i n ?'to i .1 V t'J 5..,

t lao 7 oiv A k'o YEWS | .-!ed .M|/ s Omi y14 il.

B bb/S . F0it 3 udEtt vt.10/es Cc'NJ :~tt Nc ric/> \ s si'?K/dN(s-
'

- |3 C o u s t & d l'. 8 C | E Q v t Y f L f a h i ~ T D ,

Ex assuSNcG~ | INST''$I68SS
"/ C /J

'

| |.

,

.
.

e

m



- _ _ _ _ - _ _ - _ _ - _ .
_ _

~

: G. R I CHnd 3 {g, ,, ,,,_
3/sp+* '

-
. . .

DI ES EL G E*N EttitTd4'. 2, t/t L D JMS."

_ s. <

~ .. / PER3ONNdf. gpppggggyy g
q VALifterTrCN4 hito TURMCVEk :~

$gygg, 7,/73 - //7f //7S Ye/74 '$ ~ (##''' GRChp
| f/(W

!

| |New c o N T. Pfd CwP
an, s~ w a n ,. ~-

\ci

BECHrEL. GC A ese ** *e * **
!,

l

ZHSPEcrGk1 B * e
,

i C. .

!a D e e
- ;

-,.

_ B ECHTEL QC s4 ee e e- ee
~

00 LNG. A'CVisus B e
-

Or/L P C **
,

|O
.

e
~ l .

; *

i CA NON/F # c. A * * *

7
I.

-~. gz,3 ,' 7 93 7,yg,, 4 eee ee eeee ae *** '

e nCHacuss e
- * \e e

'seeee--
- C *e*** ** * * 'e e e s j

****
0 ee se ee

*
.

'

1 BECHTEL A **** * **e ,
,

f/EL O Q e noe;
FNG/NffA S c e

0
;
- ,

G E'CH I'El. A essee ** e

{ 3.r t E A 'jdst 5 0--

C
.

-p,

e

- e s ONE EMPLOPff. |g i-

Cis' $N fE'r 2 C{ Al~AC//t!!b~' k
-

No rts iff) fest EX t*L A N d i~/oM ! of 45VfA 3I t 1 | t*

(2) LEVEL: AAR Bd.$E O ' QN FOt/CA VIG N /fND HMPT)fl!NC?' AI*..
i '

. e t i . )TH t' $7A R r GF FACH /*Ett10 0 OPEAlfttCE GhNCD /W

& P!9J10Vs t bat 0 D.1 H A .! ifN CcN:1e s t.) ZM ?$ rA2b/ SHING ,

AE vp ts. | | SDdGSS9 ],

s r NtGL A ND .fIs'2~,| D/11?Q) L 2YEL $ /1ItF 34f20 0/J RG'CDn53 t
I i i i i < i.

e rran os r~es Secst ret. fieto en$ineen s ;Auo .r v /s it |I i ! I
'

i *

.vi: ens s m; ,vo,- co nt e rr, ; | |
.

.

u



- - . S 6ayhe:cssda.. ...
' ''

.

" |, * DIES EL GENFRM04 3u'llDING Ju/'t*

,

P2*A.CCNNfL' EIR &l02'Mi~N PERICD
. . ' .

,,

A T7/ lit / H F M r C,9

_ _ .

_
i ?c~Rio c: &~M /*!'d pt-D. | : .

'

t_,

i
PRIC & |2CHgf ' . Afri/! iA p r.c4 ' '

,

TO //75.; 'HD ' }|75 : //7h,'

&mn
. //75

*

U . S r f.ST7N G. .e*** ***** ** *ee.,

a...., |
-

e
| ....!

t

;.
.

e.e**
t

h*$$

t

.

.

!.

I
I

It*] *

I i
,

8

. . ;

!

l ,

! !

I
'

s
e.

,

*

I

| :
, .
,

e

i
,'.

N
-

.

I.

i

* 9
a

-
;.

\ SD|iggggf
'

;
\ I ,

i i
i

i

I . +,

o .

.



_ .
'

.- - . - . _ - . . . . ._ . . ,,

NC h /NG l VO 6 iA/ A EPcM. Y. . , . ..

DO.
*

-
.

'[ |

1
.

. A D n.LT*/ DtsA. 4 C/H +* d'Hi"1,. * - -- - 1
...

.__.__..:
. _ . . . _ . .

._ . .._Ne r....C.du st sa FA.iN C..._ Q.UA L / M/M.T/CN.t. IN.f _ d/GFJ ._ 2"W/*N 4 W tih*
___'... cs n_. ep...nra:o an cwFen ._v. s rs. rmc,_ u.vs.c e.* x. . . . . .

Encreir._ .it.rAn.us .,_ .ro res r_ms __ int.ca. m o .mua w n .
.

_. S..i 4.6crton. .on- 74 e__ s . Ass * EA... AsB4)MIDit.Y.. _.M4x/MVM .. . . --_ -o
.

_.._ PfNStXM_ _VALUf_. *

. _ . _ .

.

. . _ . _ _ .
_ . -

. .-. SECHral 9 C__ AND _.Elaz D.End/NfrRINLQ/D wo7.~ )1A ur. 4 o r. _. ._

. __. -._.. .ekt_..zno rviewis.. A s.ric s.vts _t/.fa mi e d a y . ra. .s o n. 5 .GvF". .
fCA.C 0NNrk. [$$ /GyygA Ke_fCAf._/UQ.JM D_.Cr EMt~AL_.C U T/.R.$.. ..r. i /, / $.. .

.._

CD v.t.D._ VA.V.1.~ _.B f.1 VJ, 7.".fD ./0. A. 2"l'L..bbiW_ e a~5/AfW./.ht". 7/b'E. .
.

BE"./N c. 3 A r n.r Cy_ .totu. Odrs*e._7/.fn's M_'_.,.fde r ... .._

_f.N O CV/Otid d__

I
: -
,

1
3

...
. _

l

1 . ..
,
I

j _ _.

1
j .. . .. .

I - .__.

_ . . . . .

4 .

. ._. . . _ _ _
v
a .

i . . .

i

;
- . ..

i
' %

1
.- .

: .
.I

i
4 . _ ..

1 ._. _ .

1,
< . _ _ _ _ . . .

j -
. ..

_.N. _ _ - _ .

.

. _ . . - . _ ._ _ . . ..

.

..
, __ .. . . . . . . . .
, .

. _ . . _ . _ . . _ _ . . . _ _ .. . . _ . . . ._ .
, ,

l

.. . . . S3.M6SS1 -4..... -....._. . _: __ ._.. _.. _ -

. . . _ _ . . . _ . . . . . _ . _ _ . . . _ _ _ . . _ . . _ _ . _ . . . _ _ . . . . . . - - . ._ . . ..

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

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

. .

<



- - . . _ . - . . - . - . - - _ _ _ - ~ _ . __ .. .~. . .- . . . - . _ . _ . - ~ - . . . ~ ~ . _ - . . _ _ . ._ .

. .. .. - - -
e

E

* *
.., ..e - ..w .. t ;. .

.

ANN ARBOR - -

. MEMdRANDUM.
. . . ,

<

/

* ' * * '!,a - ~

*?O LOCAfm
/..

* * **=* g ' y'.*.. , . ,
e40ns 3a?8 .I8

/'

gym age # * .[#* -

'*/ha Jae ene **?*_**<***_
-...f, = . . . < *,

i

(

Ce. , ., /, ,|. . . ,/
.

s** ~ ~% y.; ,- .u- ,

__ i

-

.

4 = r'./
'

/ j /..
.

. >-, , . . . e , , - . . .. . . . ... ... . - . . . .. s * * - .. .. ,

-

p. f .'7= a,
, . . .

-

;.

_ _ _

s p!.J'* .--
<*.

- s
_

-- ' *. >J 3.'.* ? > o -M , ~.>.e 1

# '
.

h

,o, j, , _ -(' n , , . - aE **'' . , h , h * *. , , , .--: , . ku..
.

/|_ f_ **A ep 4* W, ./ dm , * *f*** |. f 9, _ , Fp* g *_ *
a- <=

Alfds$ ZW $ 1 *' . *=ow .#,r , *= *T'u n

.

6

.

k

,

9

{

*
.

[.

,

6

[

t

i

I

M t1 * 4 P h ot om
er e e a w V t,7 ao

i

\
$

AAS.331
,

4

I

.I
1

*
I

s

. . , - -- - . .



.- .

, . _ . . . . .._

,. .

: -

.,

.

b

a

,' ,., , . . -
. .

** A .'*= , ;; . Wao */C c *
.

' -

i- /
-

;* ,.we ?ci : <.: ceu .- c. c . .-> i .~ ~ % v. : .a ' > .
,

' *

.
< . .

f os.,/ e,cheon -|,:.eavsn N :. v S w * m ' k $ . v i
.

j apa<, f . / AL..sn A / ia44 a.ce
.

a nc oceu c. .;

< .
.

-
.

/' ' v.:..: a . . ., ~ 4 ,'o.> .- o <-n e,: .r$ sa! .:: ~ie.;'
'

s.. .e- a'i
..

, .

./ / i / /'.w':4sa
*;

.exper enes. coa.eps:n m a;
- <

,':ri/o,cc a, f //< ,y)i g, er.wa -9 a jo , s.f. Z
er- <a-

r
, *

t''
..

.r. <<;
, ,

en e/.:.g.:aerr e cs , ;-
. . .

ac&,<=Ge.- w <~a.-cey.w :<s' ueer an, .

| ! ! I [/[m j b 6:' '

so..

_

; ; < A - m . r. c. es- . - :.~4
,

; | 4..:. c. a~ ,s.l ~ / s <rors ,,aa r.-i ce -.

.
. .

+ + e perw.4, .- -
.

yeaNf h ,,:.b: 2 e,- m. r y a.w a:-ee.- 2

:,. ./ .<.a< ,, -,
-

i
.

,

b /fr! & $i. ?or < .,oee egee :
*'

*e -

f <.c en
, .

: . , . , . a,
'

- I,

.. ;

.

h dee.<W 4 - .d. , c c; i ..

Lyao$$'5 Y;<,p N /ye:.e.rb} ., er -

i -

j| ,, . mevu.'

H||.~a|s~s , p.b.- 2 y.<.a x {- ;| oe -
,

. ,

: <. <,u i . . . :.<.'

.

': 501.16933
, .

I

fu.</c.- 2 y<a e- ..;. c ,,. y .'. }. u.

,

c' - MrI.a 4.-(,d / yew a,4-

,

e <,s <, <

.

6

._____.__.___mm.___ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _. _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ . . _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ . - . - _ _ . - _ _ _ . _ _ _ _ _ _ . _ _ . _ _ _ _ _ . _ . . _ _ . _ _ _ _ _ _ _



. _

.. .

.. .

.

:

M/s- .:y:-d,,//

- ,, . ,

c,c.d|.',:49 &e. L .6, M 4 e ;.:<< , A * > -
c ,. ,.d ,/,4 c./ .a ,w<u.,ss. a ,3. y-,s e.:n. .<, ;.

. . -

.<.

n.pu a./ca.,. . w f .,./. / ...,.c/ /
an ~a,,4 a/ ,//. y''

ny . .

../.
;a - y < wy a. ., ,/i . < .

4.:c,o -. ,,. . a.m e ,- - a
..

.

,- / f. / /
,

-
, .

c.,,.~.n.e. w , a - n ,d.er- . , .tw:,- - e.,..==<....-. .

..

,s. a ,, L h , |: A ,.- G . % a . :i

. 7. =.,. , e e a. ., .

/* /-, ,//f.o.- . ,- . ,/ . c, . ,,.- .,,,a.::, .gs. y .

.

.

coa < a. j, ,j . .-- .

m ,.c,~,m,-c. .. c.,,, . . - am:a,7,,n..

.a p iu a.d, / h inik a. d : m.:c,n.w

4 d ,'~ n , A t u W a.6.~ b / d.' / t c e. a ~ - cc. d ''
'

\ .'
. - .

/ |.c,. f/.I
_

.
. / /*. .,,,.

\ , sA @ ,. P FCjeC/ a w't.,7*~A:|; tea,. ' *C%c& 74 re,

C/pkr r*c A On ,,,, j'
C.d}A .

est / .ser.

,

/ '
. . .

- u a ,/ . n /.d' . / ., r .a .n a! - . ,,v .; .

/e=r. . ya. e..

! / / / t // /.; .: ,:c,<~ , m a c a , a . . . =. . . .
,

'
, .

|
' *

/., , ./ ./
.- -

-

~ ,v7n| A$ bb. uoc:.:i,.-.s. ,1.:s.,,~c/ c ,,. ace ' s -

4 d . ! j C .d e .: 4 % . Y & .,:; a. .a- r a,<. 7.

7/ n - //.u - 74.- >.- 4 i.a , a W'12 ,- sta.=4,
'

.,

| ,,/a,,, -fua.4i .4 .4.'a i'W. ,.i A~., ,. s-
. . . . .

//.2: -is/x m .: .% ,,:,a' J i,- u.c. a,. -| s|,.;,

,/ f' /. u ;,a . | , ,, / .- 6 ,,'i +. -

.

/ j; .

.- .
.

. ..,,w-. <. . n n . .a ., .,
..,.5D116334

. - . .

~. .- , :s. ,w.w.a ,/
,.

c.: ;. = a .: -, , , cam ,.sc,,r. ?.

s. />

.2r '.' d4.Ns=r ~4:,4 Ya, s;e,- .|:.-*s.,* s..

. .

i6

_ . _ __.___.._..______.__.__________._.__._m __._____.______._m___ . _ . _ _ _ _ _ - m_



- . _ - . - _- - - - .

.... _.

. =. .

.

.
.

.

.

-
.

s ,., b.. -
. .

. , + . ~ a.,. a.. ,... -
'

, / /-

an , . . . . , . . . , , , . , .
.

-. - n .

f d's'*?") m , *$.''''p 'A as
.

f f % . 4 A ~ d . . / a , C .: a n ,.;
.

/ /p.-~~ /> u-;e./. .

4 u,.g n ,f %a:sn|/,., .- .! p 4
.

/ ' =

; wx ,n .s -

. /w: n a/,a. - e.
<. .. . . . .

n,

,

!
'

.
a

f

I
i

*

.

,ee '%D e .* .

7

8
i

'
4 .

e

,

' S

I

6

|
,

t,
a

!
.

)

, ,

.I -

.,,

<
,

e

! " .
!

|
. . . .

1

i .
;+

,

.

I
t i

1

'! 5 J '..lsssy
'

.
..

0

e

t

e

0

e

_ . _ . _ . . _ _ _



____ ____________________________________ __ _ - _ _ _ _ _ _ _ _ _ _ _

s .. ~ . v.-
.; ,,,y g'

,, , ,

. 56 J G

p gg.sor/N f L Q US L/f/ Cn~ DON!- -
.. ,, p myp gy,-

,_ . .-
-

7/73 //ri //7f~j /e4*: /t/71- /nw.~
j i ,

'
_ .

>
;

I i.

I,

Brenrst 4.c. A *** A **** A ***
'

i
T N ss* f r 7*0st s. 0 * 6 g |-. . . .

.

.c C- c- -. . .

|
.

'oo o *- * ,.
. .

|
'

;

3fck tf4' 4;., ss ** A ** A **
|

ooino. u nns a a e ; t
- --

"ewr c. -c e e--
;. ,

|
O O' O e~

,

'
!

CANC//// 4.C A * 4 * A *
|

'

| i ,.
eU.S.r rt r ou s. A ene A **e** A . * * * * *

.

i I7"ECH/y.'C /AN 1, 8 e 3 e* $ ,eeee_

,

i e . sef e e e e. C ese f
,

gee **e i .

Io .. O e e en 0 -

|e .e e ,

; -.

|***a ren tes. A A . s;...
sinis ! s . 4 ee 4 j, -

RNGsN EUR$ C
,

,

, i
! C C to :

*=

0 o o !
' -

s .

|
'

I,

Sacur?'l A A eneee A see
~

,

S Hf4 V/20M C 6 8 f s

~

|
~ ~

,

c c e
- - - .

,

o. ., o- - - .

t i
e n CHE fli?LC)*ff

|
'

narass:. w ~

7- = , ;
do w.,..... .... .. ,. - ., :- :

ou ,u a
l es.se o da cove,< rau ana on .rpsen e e s e

ree sra r es ram erpioo armence csinua i,v
Q ' 'PA9 /10V M41 ff/N C4N!scG Af D Zi+ f * MBLt //ING.uku. s PIMteDJ t Suncooa

(h wtos Aq dosts) treconos sr Nipanse . firm ~~,i/:cw
RE*(CADb ~JA 86 itifL FIEL O GN:./N(CA S A is c j s s*,2 A

i i iVIZ A$ A G ot/4 00 H 'L C 7 fo '
' '

. . . .. .

O

_ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ . . _ . _ . . - - - _ _ - - - _ _ - - - - - - -



, _ -- _ _ _ _ _ _ , _ _ _ _ _ - - - - - - - - -

t

..E

d -

e

,

4

., a

M

.
* O

.4

6

f

k

.,

/

#

% | 0

f

4

>

mesen e G

A



.____- _ _

.. . . . . .... . . g. . .
. . . .. s . . . s. . . . . .. .a z . a.

. . . . . . .

1......,....eis .........,...I... 4 .. . . .
'

,

A. A ...d..e ... . *. .. t...... ....
Na s. . w. . . . .a... .

. .p
. . . . . . . . . . . . . . . . . . . . . . , . . /$/*.*. .a.2...... .....n... = ,,

P

..... ..w a. . . . . . 5 . 2.. . .. .....g.. ....,..g
4.. ... ... . . . . . . . . . ..

. . . . , , . . . . . . . ......<.......r. . . .
'

.

.

'. ..I . 4 ..s.4.4 .s .s ..

. . .. . . . . . . . s.

......i....... .. . . . s . . ). .,c ... .. . .. ,
, , ,

.

... 4 .... . 4 s.,.4 s.... . . . .
. .

.. .

i;
i. Cc.31:..sd ud:h ro. 4 : M t

. .
.. .

a ; I e

e

3 ...,e ...,..g ..... L.s4 ,. ,. , ..... . . . . . . .
, ,

e......... ..... 4 s, ,.... .. ... .,
,

,

. ,
'

k ,. I .;c' 75..t. ::n:cised confli::- r .. v : i. #.; ..
. . . ...,s....... .....,. ,.,, /.. . . . . . . . . . . . . . . . . . . ; , . .

f
. . . ,

,

.

.e $4...t &... . ... . 1 . . . . . : .* . s . , . ..... ..
,

; 4 . . . 3 g g . g . g , . i. .Jggs . ,. . . . . . . . . . . . .. ,

, .. . . . s ....
. .

1

'
j 0 7111 :s: ;14:ad adaq::.:aly,

, , .

1 .. g .. .. s....e ... .ss.a.4. . . ;.. ... ... . . . . .

1
: .. 4.s oa.o..a t.s . a . , e

, .. .
. , ,

'
'

..1 2:Jaible def':ian:tas 2 '

..
**. .

..

a:11 :ss: asa':s .
. . . .

.,

( ......a........e,..........................
,

": .' ':as: h:44hns.
,

..
? ..

. . . . /. s. a n ,. . . t. . a. ... . . . a n.a t s.. s. .s.
. . . . ..

s a .. . . a. .,
.. ..

k

; . ...ae.o..va a .... .... ... . . . . . . . .

. . . . a ..g .. ..
,

. s 6

..
...s44 u .4 ... 4 ....e p.. . ... ... ... . .

, .

a . , . . e . 4., g . a . . . ....... .g. . . ...
. , . . s...., .

c . s .o . . . s ... ....
,

.
. ..

! 3 M.....a .,a 44 s....,.,4..
.

. . . ,. . . . ...... .. .
e ...e, ...,

,
. i

e

e

v n

4

4

.

/

5 111..; 1 @ 6
.

(



--- - -- .. __ . , . - _ _
-

,
_

N
N s

'
|

-

,

! s
BICICIL PCk'II CORPORATION A??EQ:I 8'

PLAR FILL AND STRUCTW V., 3AC~,JIL
| CATIGCKY NO. / QA PROGRAM DATI 4 79'

_

3C1:?~;0N D AM:u/AMMirNr** AV# emAe-y~ew NM" WM F' ? AGE / 0?
,

nrmrum wm ;

?ROGRAE FEQTORDfENT .
. QUALI T DITICIINCT.

' -
. .

_-

, (1) Contrary to ?:ogra= Require =en: No:
?SAR, A=end=ent 3, Supple =e:50 (cated, 3/15/0) # /, I, Specification 7220-C-210, Ke. visions
To Da:nes & Moora Report f 6/2_8/68, page 16 j f, S 2 thru 6, Pa:a.12.4,13.7 and 12.4
gives reco= mended :1y'3 1 costpaction crite:La I was interpreted and i=ple:nented to require
for support of s :uctures e.a

| a miam ec=paction of 95% of 3echtel
"

85 rela:ive deneity pe: ASTM D 2049-64T =odified proc:or for cohesiva plan: fill
for sand soils ,-" ' ,

materials, including those under s::ucture.-

100% :.ax1_u= density per ASTM D 698,
modified te 20000. f:-lbs for clay soils.

I' 3 . '
'

e

Specifica: ion 7220-C-210 Revs.1-4,-

(2) < para 13.7, v.4tM'v required 95:s

?SAR, A=end=esti3, Supple =ent' (dated, 3/15/$9) i
~

:chesi.e:1ess soils basedcompactiet. '.o.to Da=es & Moore Report c: 6/28/68, page (. ng .,,,4 - c m v as deter-ined by
.'

states, "If filling and backfilld g operations . dodified proc:c: $1e: hod (ASTM 1557,
'

are discon:1:ued during periods of cold vasther Rethod D).' Rer_ sic 5 to this specifica-
it is reco:= ended tha: all frozen soil be tion added a require =en: (? ara 12.7.2) to
re=oved c: racc=pacted prior :o the resu=peien compact cohesic:less soils to 80: relative-of gp, era:Lons." density as det.er ' Red by ASw D 2049.s

-

. .

C:.vil-S::uctural De21gn CriIeria, 7220-C-501, I:3
S ifica:1c= 7220-C-211, Kev. 5, " Tech-

Rsv. 9, See:. 6.1.1, gives recometended . nicai\Specifica: ion fer S::ue: ural
' ' u= ccupac:Lo: criteria c:\ support of 3,e.i.f111," ? ara.* 5.5 requires ec=paction

"s::ue:ures as- of cob 4sive scils :c 95% of 3ech:e1"

55: rela:ive danoi:7 per AS M D 2049-o,9 ..cdi*iad ? proc:c and c0hesionless soils c
fc sand soils' 9 80 rela:ivs'de=si:y. his spacification
- -n" u= density per ASIM- D 1557,

-

, N ' ciudas m e: M s qder st:actures.=ethod D, *as~:nodified by the 3echtel s

:nodified procco'r cast fo0 clay soils, p p,4
*The perce=tages and . basic standards appea l'T 'Specifica: ice 7220-C-211, Rev. 5 dees :::
to be Rev. 3 (6-18-73) while :se notation ' provide for fros: p c:ee:1c or re=cval/_ ". . .as modified.by the '3echtel Moc'fied recompac: ion of f:c:e:/:haved =a:erials.
2:octo Test'.' appears to be Rev. 6 (8-20-76) '~ The NRC has concluded that parag aphs

N10.1, 11, 12.5.1 and 12.10 of Spec'
. . -

[. i 1220-C-210 do me: adequa:e'.y address-

,

'y(5) * :oze /:haved =aterial ::aa:=en:.*

S0- '# catics 7220-C-210, Rev..,5 & 6, Sect. ~

3.2 sa:es "All cohesive ~ bacicfill in the s
'

plant area and 5 r= shall be compac:ed. to not '' N' NIcss than 95 pe: w e of =ax' - density as s -

?'data =ined by ASTA n1557, Method D." '

3 'i

is

'Q ) $ PEC. 7:.20 C 2.Je , MMf%f= 4 , t te P. 13 * '] '

y

5 TNi"Lv:, IN P'+AT*, J' Al./. BA CKRLa /N THA
nwr ars ska raw arrin twu as , , < "

w co n rA c rro 70. N e r L ys.t TH M 9.5 $g3,73493
'

pg,0.Ct;47 Cf* M AX/Mt/H DENT /IT' AS ,

pa r?KM/NED Br )* 09 { RED ' 'A |-
' MPrNon (AsI;H /$ $'7, M E77r'cc o,) . } ',

,

,, ,

, .. ..

g .1

' ,

. . .h --,.x-__ _ __.- - _. _. . ,, - . - --- . _ . _ _. u
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3 ICE IL ?OWIR CORPCRA ICN A??rC*% 8
?LANT IILL MD STRUCTURAL 3ACKIILL

CA IGORY NO. / QA PROGRAM DA I 4-6-79

ISCK 7; ION TSAR Requirements for Cc=paction not Clearly Reflected FAGI 2. C7
:Lnto specs.

?ROGRAM RIQU'RDfINT . QU A L - ;* D IT I C ; r*: T,

,

(6) Job 7220 procedu== titled " Design
Docu=en: Require =en: Procedure"
Rev. 1, issued for use on 11/30/78 (, ,. . . . .,
states: s-- .

"he engineering preparatics, review and
Para. 3.1 "The engineer responsible approval of specs 7220-C-210 and C-211

fo: the origina:Lon of a did not accurately incorpora:e ?SAR
design document shall fill require =ents.

*out the attached design
requiremen: check list as
he develops the design.

docu=ent. The purpose is
e assure all applicabic

design and quality cri:eria
con:ained in' each applicable
docu=en: have been ince:p-
orated into the subject
design and to verify : hat

no cuission or ec=flic:
exists. The engineer shall
initial the applicable
blocks provided."

.

Exhib1: 1 (DRVCL) includes under
::e= 1 "Cc==1:=es List (?SAR/?SAR
and Licensing)"

(7) ID?! 4.1.1, Kav. O, Issued 7/15/794
s:a es:

3.1 The Discipline Engineer who
originates a design document
shall fill out the attached
Design Require =en: Verifica:ica

- .Checklis: (DRVCA) as he dsvelops
the design document to assure
that all applicable design .

cri:eria contained in each re-
faranced docu=en: have been in-
corporated into the design
document and to verify that no
c=1ssion or conflict exists.-
If.a particula: Design Require-
nests Docu=en: is =ct applicable
to :he design docus:mut, pl ca

V _. "N/A" 1: the space provided for | Sgty,g l
iden:ifica ion. : |

=: 1

Ziiihi: 1 (DEVCL) i=cludes under ' - '

::e= 1 "?SAR/ISAR. 7 ! -

,

1
l

,, , . ,__ . , .-- .-, - -, . . . . - . _ . . . -
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3L.c.w ?O*,TIR COR?CMTION A??I'DN.' S
FLM'T FILL MC SIEUCTURAL 3ACU ILL /, 4

_ CA*IGCRY NO. / /I' # #
_

,
QA ? ROM y-1 , 10 DA~I d-- 6 - 7 9

: ISCRi?: ION F~$AR PF,00/R 4Awr3 ,m/ Cons / crite Ne ~~ el P*A R L Y ?AGZ ,) C?
R G*WL GC TFD /N70 S/5tfit A 7ws

" '
. .

DISCUSSION OF ?R03LIX LIMITS PEZiDIM. MQ CCRRICTIVI ACTIONS
-

20 GINIRIC IX?LICATIONSm

: '

-
,

; V/ MEN SPFC/flCAr/dNJ 72 20 - C -2/c SPEC / FICAr/cNs yzzg . c. zje ggo
' ''**'#~"' ' # #'N N E V''' * Y#N AND '?2.RO* C-R// WERE GENEA~.

~; /N Co Af g AA rg, g g g M g,pjp g A fq yjg g,y[,
A RED YNF CC GN/ 24N7' ENG/NEEA povyo in pgg p;g,g, g y ,yg y,ng,, ;,

5 coNstotAro 7Nr ps44 8 t/ 7- SCN C =2,te- 9 0 0 t DATED 3 .10-71

| Dio No y- co,Jt torn THE DAME 574 sc n c- Lit- 9 eo t no rro 4 -L -7 9
.

hohe RE,oc4 7 A 3 AN AC7'VA 4-
._ A CoHet ETF Reute w CF THE CAH e:.

o,-irgACoMM/rMENT oN 4N / TEM BP' ncoeg A r p o,e r imo As3 un a no

k / TEM BhS/S As /r wn3 *N : ,, , . :: /NCCN $ t 5 T' EN C123 E k / T 7' W/ t 4

- AITACh'MENr 70 THE PSAA. / 13 e c0 M/* L FTED BY
-

, .

ONIG oi^^ A E/D R.7- A-3

NC7~ CH2 A-ED / i s4/ L. 0VA- YN E' A0_ J~r'w e &s,i adkrf
~

ve. onEsse .or o 7: vast- comer * ! AoA:/cych D iar),.e eeson',-
-

Epee. C'-/c, es/ n,, Gu&*

tu a w /a y |d. (ida,,d. b y) 1/ dTHIS / rFh I s CCN s to Eg go
4 u n e J m ,a a s s <t

J No r- rv asve cesexie inp.

U&~ Lb'CA770NS SECAvss~ of 7;s/ E r W

F~dt.L e w tNG.'

} A. THEA E AAE we c rNg g
eAirAcH H en r3 7c 7yEsJ44

: WNicH| 4/,fr 7:qg 04ngyJ.ng,4,
llF'*ATj /NClupf gycaspfyygggg7pg,y y p 4 7 c p ygg ,g g cgg,37p uz.=g p g

,
'

S&f/C- DEZ/GN' LEC4//Mf/*srNG.rot /Ts*Pers-
B.Ncaz 4,/,/ Anos|og,.pgavingA. posirsyg

_

,

: sys rzn r, s ss a,<e rNr
: P.S 4 A w n.S Cosvst0anED -

^

O LI&tNG. 77,12 DBL /E4 d/AfrNT
Cs* ALL DEJIGN Doc vMeN7s,

_

ENf/NEERINS FEEL 3 77*'k T~

FRpg7- fdstcC77eN /3 ADEd} vArf-|
s

:. Y d-DARESSED AS P42Vfoul4 Y l

~ * $77e7ED /N THE/A, RESAoNCE | SUT.21439
.

_

TC NAC C U.i?37'lGW A//). .n& '7 i
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3ECHT L ?C.E C0K?CRATICN A??I C*Z B
PLANT ?ILL A!D STRUCTJRAL 3ACUILL -

CATIGCRY NO. ,3 QA ?ROGRAM Da~I 4 - 9 ~1 f
- .

.

TSCR:?!:CN Z PEc./ F1cA T/CN NC7 AD SC UA TEL Y C L. A At FIGO ? AGE U OI

.

- QUALIT? OIPIC;E*CY?20 CRAM KIQUIIIMINT .,

Centrary to ?:ogra= Kaquire=es: No:
.

- (1) /* Specifica:Los ,5 A -210, ? ara 13.7
, NQAM, Sectie: II, Nu=ber 5, ? ara 3.2 states, criginally required cchesive sei.ls to

inpart, " Design changes shall be initiated be eq=pacted ec 95" of sodified proctore

- and controlled is accordance with wri::e seched (ASOf-1557, Method D). This
procedures. These procedures shall provide ! paragraph was later clarified in Iev. 5

.

- for :he folleving:,.." Fara. 3.2.6, states,| :o read 95" as de:er-"ad bv A521 D-1557,
~

"The cod:rols applied to assure that desig: Method-6. Paragraph 13.4 equires testf. ;
,

~
*

change cc 1:=ents inizia:ed through ses- :o be cerfor=ed in acec dance vi:h the
conf ::ance reports and through escur oNet tests 3.isted in Sectics 12.4 Para,_

cc:=unica: ions (such as Ta%'s, emos, etc.) (section) 12.4.5.1 requires cohesive soils
: are p cperly doc.:=en:ed and processed in:o -.s+.m densi:-r to be de:e==ined us . sapp;cved design outpu: docu===ts." ASTM D-1557, M'ethod D =cdified to 20,000 !

f:/lbs of cocpac:1ve eff or:, (3ech:e1 '

'

Modified ?:oc:c:). (EMP)

_ Tae above co flict be:vess paragraphs 12./.
and 13.7 vare subject of clarifica:ics

- telecoms and cesfusics s:fli a:.:ists as
to which sta dard w use, (AS2f. or 3M?)
hevever the specifica:ics has :.c: bee:

,

revised.
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! ''ECE*IL ?O*JE?. COR?CRA~ ION IJ?I'DIZ #
( ?LANT ?!*.L A:Q STRUC'RAL 3ACKIILL
! CA IGORY NO. d/y QA PROGRAM DA Z 4/-4- pf
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.

| .SCRi?T 0N_CcNft/C77NG /M/*iM/*7A7?dAf W/7?UW Mf' />tA* PAGE /$ 0?

.

?ROGR.AM RIQUE E C . QUAL ~Y DIIICIINCY
'

,

Co:::ary to ?:ogra='Requi eten: No:

(1)
NQAM, Section II, Nu=ber 2, Para. 1.0, states, 4 2,J, MA/4, '

"This policy contains the requirements for The FSAR sub=10:ed to the NRC (thru Acac/.p cviding p ccedures necessary to control JEnume==ma 17) con:ained certal:
design activities...." inconsistencies:

* Tables 2.5-9 and 2.5-14 identify(,) the foundations u:dar the Diesel iin.? ara. 3.1 states, inpart, "The following Generator Building to be cohesive fill. '.
activitie:. shall be described i: Engineering The ac:ual saterials specified and '

Depart =ent procedures. ... (19) SAR preparation used was rando: fill which includesand change controls...." both cohesive and cohesionless a:erials. '

*?SA?., Paragraph 3.8.5.5 indica es a i
D) se::le:en: of 1/2 inch for shal*.ov -D? 4.22, Rev.1, Section 1.0, stater, in,part, 'spread foo:1:ss (such as the Diesel,

"his p;ccedura describes the =achanics o- Generato 3u11 ding), IEJJ. Table 2.5-48
, preparing and cent:ciling Safety Analysis indicates a se: Ole =ent of the Diesel

'::s... Cenerator 3uilding of apprord_stely
3 inches. The difference be: vee: the

4 N valves is =c Clear.Sect. 4.3, states, 1:Jart, "3e:veen the
ccts::uctics ce .1: and operating licensing
phases.....pab:1culara::entic: shall be paid 06/4 Nc for$co * j#4 on/ ' Wed I

i.
. .

(

: the Engiseering Depart =e:: ?:ocedure on SAR, gff(,, j.:p gg/g ,$[ /* 'mchange centrel which vill provide inputs for l . .

7513. prepara:ic: ce sig=1ficant changes 1: c0 cegoooc.<' e.I c
SAR co-d: en:s and basic desig: ccacepts. >."

(5)
Sact. 5.1, states, i , art "A SAR flow chart !
shall be prepared byiroje,ct Engineering
sheving the personnel and org=-d:ational
:ssponsibili-des and the in:erfaces for the
preparatics, ccc:dination, review, approval |
and publication of the SAR. . ."

.

(6)
D F 4.22, Exhibit A, SAR ?:eparation Ilow
Chart, Step 2 requires the EGS to reviev the !
crigica:c:'s draf: fo: technical accuracy
and cc=pliance with the s:asdard for=at guide.

.
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3ECHTIL ?OrrK CCR?OU. TION A??I DIX 3 '

?? Ar IILL AND STRUC URJ2. 3ACUILL
'

CATIGORY NO. 4 qA ygogy,,gi OA I 4-6-79
._.

,?A02 7 C7
'

ISCRI?!!ON Conflicting Infor=ation 'Jithin the ?SAR /

k. .

DISCUSS!CN 07 ?R03 lei *IX !S ?. MID-IAL J20 CORRIC !~~I ACTICNS
J.N-) GCIR C IMPLICA~ IONS

This category of deficiency has generic TSAR sections 2.5 aid 3.8 vare reviewed by the
i=p11 cations only for sections of the Diesel Gen. 31ds. Task Force a d ISAR change
?SAR which could be considered inactive'. notices were wri::en to correct the inconsis:-# '

Prior to the identification and inves:- encies found or to add clarification to the
igation of the Diesel Gen. 31dg. Se:-J.e- =aterial presented.
ant. * ables 2.5-9 and 2.5-14, and

revised since Rev. O of the ?SAR (8-29-77)|. in:o the ISAR in Rev.
? ara. 3.8.5.5 (pg 3.8-59) had so: been These ?SAR change so ices were incorporated

18 (2-25-79).

| To 4:sure that no inconsistencies aris:inNo NRC questions had been received tha: -

af'gected these areas, and no project other sections of the ISAR tha: could also
design docu=ents had undergone a be classified as 'inac:ive', a review of those
significan revision that affected these sections will be =ade,

areas.
No review of ' active' sections is fel: to be

Thus, cf:e the initial TSAR preparation, necessary due to the ac:ercus reviews tha:

there has been % occasion no: need to have taken placa as a resul: of the cor a1
re-review -Aase areas. design evolu: ion process and response to NRC

questions.

'A 3echtel QA Audi: (Audi: No. 4.0-Special-1)
.

*
l

.
perfor=ad 1-22 to 30.479, ec f1:=ed 9.z: a
syste= vas being i=ple=ented :o assure tha:
design changes are reflec:ed in :he ?SAR.

O
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i 3ECETIL PC'4ER CORPOR/CION A??I'CIE - 8
? ANT FILL XD STRUCTt.*,F.AL EACTTIll

l
-

CA IGCRY NO. S QA PROGRAM D/CI 4- 4 '/ 9
-

| ,

')2SCR:?T:CN SE772FMFN7' CA L C')L A170NT INC ON T/1 WN7~ Y/7~H ? AGE GI
O E.TIG A/ BA S/3

.

- ;.. R.,a.v. .s- . m_.~.e_.uv = - .,. . , e. .v. D . ?. ., - ..y. w ,
, , a_ .. . . . . .

, Contrary to ?:egra: Require:en: Sc:+
_

_

/, 7. Seccle=ent calcula:1cus fe the Diesel* (1)~

CP 4.37, Rev. 2, Sect. 4.0, concerns check- Generator Building ec :sised the fc11ovin:
discrepancies:~ ing of design calculatices. The 4th. para-

graphstates,infart, "Af ter verifying th* .A ,.Mfe== load 3000 PS7 was used ra:he:
basis of a calculatics, the checker. .." than the 4000 PST shc== in Sectics

: 3.8~4.1.2 of the ?SAR..

(2) 'A index of .001 was used rather than
See:. 4.1, lists checker responsibilities the index cf .003 shev: in Table 2.5-1:,

and ' states, in part, " Checking calcula: ices of the ?SAR.
*The calcula:icus assuned a =a: founda::against inpu: design documents to verify

\ rather- :'.a the actual design s.tich isccefer=a:ce with specified ec figura:1cus, .

d1=e=sicus,.... checking calculaticus fc: a spread foeting fcundatics.
- assu=p: ions . . . It i

he checker of thesa calcula:1ons failed :
<

i identify these er:c s.(3) a 1- o 4.22, Rev. 1, Sect. 5.1, s:a:es, 1 part, *

3SAR flev chart shall be prepared by
.. eject Ingineering showing the perse==e1 and 1,+. * '
c:ganica:ic=al responsibill:1es and :he inter- mfaces for the preparatics, coc:dinatics,

The results of these calcula:icas werereviev,, app cval, and publicatice of the
,

included i: the ?SA?. in ec radicaric :eSAR..."
other inic::atic 1: ISAR.

(4)
' CP 4.22, Ixhibit A. SAR ?:aparatic: Flows-

Ch ::', 5:ep 2, requires the IGS to reviev
the originate:'s draf: fe: technical
acc=:acy.,
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L
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3ECEIIL ?C"4IR COR? ORATION A??I'CI'C 3
?LANT FILL AND STRUCT*JRE IACK?!~~

CATIGORY NO. A QA PROGRAM D A I 4 - r, - 7 9 -

TCA:? ZCN f*/d J. N87~ PlMED ADE6 v'47"FL Y
'

..

'
?AGI 0?

:

'

?ROG?E. RIQT~',.IXII - QTALI Y DI?!CIINCY-,

Centrary te ?:ogra= Require =en: No:

/, 2,3
(1) Drill sa=ples taken subsequent to the
NQAM Sectic: I, No. 9, RI 1-3 (6/30/77) discovery of the Diesel Ge: era or Su11 ding
Para. 3.1; states that the Project Superi:- Se::le=e=: ? oblem indica cohesive

and cohesionless soils sO:.mtc:de : is respcusible for the ? oject Con- place 8
structics Tea =s adhetence to the Quality at densi:les less tha: those specified.
Assurance Progra=. These areas are currently k=ov: :o exis:

under the fellowing s::uctures tha: are,

(2) se::ing on pla=: fill.
Field ?:ocedure ??G-3,000, Rev. O, dated * Diesel Genera:c: Building;

10/5/77: ! ' Service Wa:e S::ucture
,

* Matrix??S-1(dutiesofsuperis:endents){ * Diesel Tule S:orage Tanks
includes "Co=pliance with drawings and *3cra:ed Wate: Storage Tanks {specifications" and "overall quali:y of * A+ 12 :7 3uilding in the ?.ailway ivork=a: ship." 3ay Area '

' atrix ??I-1 (duties of field a=gineers) ' United CNe Electrical ?tze: a ic: Roc = !
iPeriodic checking to assure technical * Uni: One and Two Valve Pits

directio: has bee: clear accugh so that
ectstrue:1on ec:for=s to drawings and

f
imp- .

. specifications . " The supervision and technical guidance '
'

provided by 3ech:e1 did ne: result in s
.(3) acceptable compactics in all cases. f ,/~Specifica: Loss 7220-C-210, Revs. 2-6, Para ' .n war-- A'i

i 13.7 and 7220-C-211, Revs. 0-5 Para 5.5
'

require cohesive scils to be ec=pacted to Q,.'

95" of EMP and cohesionless soils :o be 9 There was no qualifieId Soils Ingineer
assigned :o :he Ydr :d jobsi:e after

ec=pacted:oSO::pl[a-ivedensity/.
a

,

w# cad! mhM y aw./ ds c m.4j. u 197!. . Scil cperatices and testing was
C,k / directed by supervisics, field engineering,

m .e 2 5 M => m M la'oo: fors=a and Quali:y Cc==:o1 fo: ic.ua
c. ua Au t v n~4 /w .*(a s /s eq:-J Bechtel opera:1ons. Cascale opera:1c s

,

na91 vare direc:ed by their supervisic: a da g A.r r . Fez - -

,

?SAR,' A=e=d=en: 3 Suppleme:: (dated 3/15/69)
A 3ech:e1 subec ::ac:s engi=eer toc:dina:ed!
tes:ing was requested.by thei QC I:sineer.i*

to Dames a Moore Report of Ju=a 28, 1968' Ca=o 1e's work. U. 5. Testing parfor:edpage A6, states, impart, " Tilling operatic:s all the tests fc: bo:t operatic:s. I
should be perfor=ed under the continous

i.

technical supervisto cf a qualified soils
g yo f-g ,.C2313****** ! his require =a:: vas not included i: the

g g-d i=ple=enting p ccedures c: specifica:1ces
for seils eperation.

,

..

-11-S::uctural Design Cri: aria, 7220-C-501, !

. 9, Sect. 6.1.1, s:ates, i= par:, " Tilling gog, h u a have bee: =c posi:ict:,%cra:icts scal.:. be perfc:=ed under :he :ach- i es:ablished 1: the field tha: |
tical supertisics cf a qualified soils *'

specifically ide :ify persc::a1e

CO E ' * ' * * , *
|I scils such as:
i ; SU1.01508s respensible ic:?teu sets. I stzec .

*4.v cs1 c ,.m.-i -. :. e nd a =:-
.



3ECE.r a TOTiI?. CC?.20R.CION A2?ISOU.. 3

CAIIGORY NO. 6
'

FLidiT ?!LL AIC STRUCTJR.C. 3ACKFI'.L
QA PROGRAli DA;g 4-6-H

'.S CR';?'"ICN 7111 Not Placed Adecuatelv ?AGI CF

> " '

DISCUSS!CN OF ?R031Di L2i!!S RIY.C ill. 520 CC?.RIC ;TI AC ;;NS

J20 GINERIC DC?LICATIONS

(1,2,3)

The specifications for backfill and Bechtel ?:oject ifanagement has stopped all
s:ructural backfill are perfor=ance pe==anent fill operations un:11 a qualified
type specifica:icas a-d the acceptance Soils Engineer is en site to noci:c: scils
of dis fill was based on satisfying opera:1onsr.
the acceptance test requirements. The
Field Supervison and Engineering
structu:ed their direction around this
cencep: and supplemented it by cocitoring
of the ac: cal soils opera:Lon.

.

The soils tes: generally showed good
cc=paction and his infor=ation was
c 111:ed by the field personnel in
dete ' 'ng de a: cunt of direction
necessary.

This area is not considered generic
in tha: soils operations are unique .

because there ne physical attribu:es
available to supervision to check the
quali:7 of compactive effer: other than
by tes: resul:s. Iach life is sub- '

sequen:1y ecvered by :he following lif:.
"his is u=like c:her work such as

'

piping where the resul:s of :he rork
efferts are viable such as align =ent s

at subassembly closure poin:s.

.

.

.

,

'
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3'; 3 CETIL ?C*nn CORPORA ~ICN A??I'D U
?*. ANT IILL 20 S~!.UCTL~UJ., 3ACKII*.L.

CC IGCRY NO. 6 QA pacGRAM 2A ; 4-6-79
::1.

\

'

~_: DESCRI?! ION Fill Not Placed ? operly ? AGE OF'

.-

_
,

, .

. DISCUSSICN OF PR03LDi LD'.!IS ?2f2D Z M D CCERICTIE ACTICNS ;.

..
AND GISIRIC Df?LIC C ICNS

1
.-

|

(4-5)c.

The field was not aware of the Design Same as for 1, 2 and 3

; Criteria requirement.
.

5 "his ite: is not considered generic as g p gt:ipt cp rroy cus.NG 5 A/* 7/C C
~ there are no other s1=ila require =ents C 21/- toot A aa.r 1-Ha* t# I 6 U/ A L# M O N D.n the Design Standards. Other areasa--

Z of censtruccion do have specific FC4 8 8/' # W 84 * 7"D 8 # <* #4 <*8 # W8
; engineers assigned such as for concrete, vNotA 7NE p /44rty/sv ## A- q vd u.

:: resteel, piping, etc. ssf As sac./u seg

.
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3ECEIIL ?CWII COR?C?_CION A2?ECIE 8
?LAh? IILL AND STRU G RAL 3ACKIILL

CA*IGORY NO. (o QA PROCRAF. DA~I 4-4-79
:.

.SCRi?~ICN F"/L L No 7" PL A CE*D A DEWMEI Y '' IEGI OI
,

|. .

?KCGRCi KIQUII. IN- QUA'.!n DI?!C E;CYN
. .

l -

Con::ary to ?:cgra= Requirer.en: No:

. -

2

W dhk inspection (su:vainance) by Quality
'

W(6)
E7 8 Con::ci was not sufficiently in depthQuality Control Inspection ?lans or Js

j Ins::ue:icns provida,for Quality Control to identify these areas not meeting :he
surveillance :o assura tha =aterials are specified requirenants.

' ~ preparly compacted to the specified critaria.
'|~ cse instructions included the fclieving:n

*FI? C-210-4
a *?!? C-211-1

[ 'QC!1 C-1.'02

R7)
C 1.02 Rev 1 dated 4/kS/77 had the

'

.cving en11out for compaction:
' ACT 2.3.5 " Compaction shall be achieved
through :he use of app cved compaction
equip =ent. All =atarials shall ba

,

co=pacted to the specified densities for
the indicated cone. ~he entira lif shan
be consistint."

'Raference to Spec C-210, ? ara 12.7,13.7
and 12.8.1 '

'Inspac:Lon Coda is S
,

,
_

*Si=ilar Act for Spec C-211 (2.2.5)
_

Nd j
- QCIA c-1.02, Rav 2 dated 8/2/77 only address [

co:paction under Act 2.4 " Tasting" and states
"Varify tha: testing perfor=anca and results

, ar3 in accordance 1.-ith assinaaring require- *

. =ents.
: a. Materials

b. Meistura
c. Co pactics

Inspec:Lon calicut is S(V)
Reference is =ada to the applicable paragraphs
* specs C-208, C-210 and C-211.

,

!.
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DISCUSSION 07 ?RC3L . L"ITS ?IfDIAL AIC CO?J.ICTIVI ACTIONS.
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Bechtel PowerCorporation

_._ . .
,

interoffice Memercndum
. - .

e ,G. L. Ef:hardcon e.e

-
.

cpons= to ,.. 50.5., i.eques , :::.,,

sa aci := c.c.

Ititr.1 Keiu'.ing to the Diesel
.

Ceners:o Suilding, Midland rv- D. R. Johnson
?:oject, Job .No. 7220

O STPD Constructic:.

Quaif:y Cen:.rci
ec e. m J. L. .%wgon u 425 M. uke: 5:. cas e-0343

E. A. Si.icnak 3*nd Floc: D10
W. L. Ear: lay

In r= ply refercace:-

2-CQC-.

Raiarence: 10M, C. L. Richardson to Dis:ribu:1cn, .sn=e subjecc.
datted /.;t.rch 29, 1979.

_

,

L'an: folicws is ConstrucLien Qcali:y Cen:rol's bes: affne: a:: ens: :c
prepara replios to these cuer.tiens which you assigacd :o the PyGCE in
:he nb:ve rufurcnced Ici:

1. V..ri: nee 6, 1:ces_4, 5, :nd 6 (usw Nof.(.,7 Mar)
A. l'aere is no vstiance .o the ?ach:ct QA p:e>;:n= requirenun:s

for cons:ruction cus11ty con:ri1 br. sed upon the Io',1 cuing
eviden==:,

Tau such:el c nst. encien qualt:y cua::o1 prog:n of surveilisce,
1: spec:f on over Vcrh perf erned by Canonic and inspe::ica cve
work performed by SecJn:ci was cc= plied with for -he unspac:ct
backfill cperatice.s c: :he Mf diand ,)u!:sita. In :he cu e of
Canenlu, Lhey pc f ::ied anc waru :n:sity responsibic fe: r. net:
x-n work, inspec: ion, doeursen: tion e.nd quali:y assur:nce; :11
in nr.cnidanca vit.h : heir 3cch:ci app;cvec QA manus 1. 5echte.
hie u uc 1wi. q%11: y car:rol p.*::crnec surve:11anc= 1:npc:::cc-

over Canonie in accuranni.= with F P C-210 r.nd UCI S/CL.10. Aa
8:ated in aucht.=1's coes::aution quality ec ::n prog .= docue.en:
SF/"$P C-6.1, the purpose of rur.cil.ancu inspec:.ian ix-

:o
de:a mine if .tn action has bcnn accomplished c: If dacunents have'

been p:epared in accordance with seloc:cd requirunen:s u! :.ha.

- con:rsc: documen t.s . Sur.eilla.uw in ;pcceton doos net :.er:n tha:.

. ail er 11 of any subcontr:ctor sucivi:. lag are v;; perm f o :h,

02:00S= cf dc:cminius cc:p!!;ntec. Survullinnta insw * '- 4 -

in:ecced :o providc. u deg.rer of edeeu cunfidence ::f: subce ,;;;;.c;.

ve:k ca :s .:en:.rne:. docu=2n: require en: .-

.

.

! -
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-

in the case of snil enepar.:1on parfer=e by Ecch ol,
Ccustruction Quali:y Cca:rol was ranpnnaihie for

. *

inspe : tens in accordance'with~77? C-211 and QCI C-1.02.|
~

'Jacauso soil conpse:1cn is ch activity where inspu::icn.

of :he cc=pluted work to verify qun11:y is inef f e::1ve.,

QCI C-1.02 is designed to provide in-p;cccss =cni:crinn,

; by surveillance to verify conformance vich the docuncuted
instructions, t.c. proj ect Enginuaring's specif1:ations.

. This type of inspaction progrc= is censistent, vi:h :he
: require =en: in Cri: erica X of 10CFR50, Appendix B which
; s:stes in par::.

- "If inspee: ion cf processed e.aierisi ne penducts
in impossible or disadvsnesgacus, indirect cbu:rai

* hy meni:oring proccscing nethods, equip =cnt :nd
[ personnat shall 'ou provided."

'

A brief descrip ien of the verk perfor=ed by Canonic and-

- Ecch:el as veli as thu surveillance. inspection and =cni:oring
perfor =d by Ccns:ru::ica Qus!i:y Cen:rcl follows:

,

1) Canonie.,

;
~

.
_ 19752 Censnie started fill opars:1ons south cf :he
- Q lina on 10/29/75 for :ha sou:h access ramp an: lay

dcwn arus for :he curbine building. Work precosded
through 11/13/75 to c1ev. 616 . Construe:1:n Qus11:y;
Cen:::1 surveillence inspec:ic was provided by ?!?

} C-2.lu-4-53.
.

j976: Canunie started fil! cperations adjaran: :c the-

i ,
sou:n access ramp 7/11/76 and precceded Oc ci=v. 623 ._

Constructinn Qcality Con rol surveillanac inspec: ion ,

vss pr:vidud by FIP's C-2.10-4-53 and C-2.10-4-62.
s

: 1977: Canonic s:4rtcd fill opursticus n: eluv. 623 i cc
- 6/22/77 for the dicaal nencra:or building footin:;c, and
i couple:ed fill := the be::cn foo:ing ulcv. 625 ;- cn
, 7/30/77. Cenz: rue:Los Quality Centrol surveillanne-

- insycation wse providud by QO 3/C 1.10-1, 2, 2, 4, 3 an C.

2) -3echtel.

_

'

: 1975: 3:ructur:1 backfill (Plan: Arus Fill) ucar:cd on
- 10/17/75 in :he ares 4:uth of cnd adjacan: :o the C linc~

vail :* rem uluv. 539' :o 612'. Cens:ruction Qe:11 y Control; inspectiun vaa prcvided by Fi? 2.11-1-12'.
.-

.

.

6

4
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*

?::c 3' '

.

=
1976: 5 :uctural backfill 3:arted I/9/76 for s 3 foo:
wise sras adjacun: :o :he Q line wall from elev. 606 to-

618 j Line 1 ch c, ugh .10. . Cmis::uct. tun Quali:y Con.rci
inspection was provided by FI? C-2.L1-1-19..

.

1977: S::ue: ural backfill hugan 2/15/77. !he majority
cf work consisted of backfill around :ne circula:Ing.

water dischs:ge piping, service water piping and
v1cc ical condui enecce=en: (pri=srily han.i verk with
soau cotori:=d equ1 :ent usec for small =11ver Illis in7
D. G. nres). The ucchtel work was puefor:acd in the sane
tics period as work parformed by Canonic to : in; the
fill =txterial c eicv. 625 .

Docu=en:ary evidenco tha: che Const. rue:1cn Quality C.:n::ci
prugram for surveiliseco inspeccion evu Canonie's imple-.

::en:Atica of :hci: QA prog := cu==1:=ents is provfdtd by
:he cecpleted FI?'s, IR's, MCK's, Se:h:ul QA r.udit repe:Ls.

and Canonie inspectic repc::s; all ef whtch ::ra en file aL
thu jobsite. -

Decu=cn:ary evidence that the Construction Qualt:y Can::al
prog nm fc inupuetien of soil ec=paction perfor:ed by 3cchtel
is similarly provided by the ec=ple:+d F1P's, 1R's, D2's,
NCF.'s and Ecch:ei QA audit repor:s; s11 of which ara an
file at :he jobsite.

3. Since :hu:= is no variance, the quest. ion c! gunerie applicatica
is not r e *.evan t .

.

C. The remedial ac:ica tden $y ?:ujec: insit. curing in revising.

:nc specifica:ica ce;'.f rc.tants for p;ce:c: curvuu, lif:
:hickness, density coscing, e::: , will be refle::cd in .

changes to the inspec:1cn cri: crit. contained 1. :he QCI's.,

3. hect: for changes ils :he inspac:1on cri:arin referen:ed
in the QC1's :o reficc: ? clect Engineering chanacs to :he
specifientinnu, no other changes in thu - Cau:atruction Qcali:y
Cen:rel prograr.: are needed fc: c ::c::ive cc:ica.

.

.

, .
-

.

.

.
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3ECEIIL 70n1 Col?C?.ATION A??EC3 8
?LANT TILL A1O STIUC URAL 3AC ?!1L -

CA EGORY NO. 4 QA PROGRAv. DA3 ' f - 4 - 7 f
|.

-
-

"sCa*?:1cN fIl. L No7 PL MFD ADFC!)A TEL Y ? AGE 0?

'

FRocare arqu p s : .' - Q ALITT DI?!C INCY,

-
s

Con::ary to ?:ogras Require:en: Nc:
.\

|

-

) 3 There are no records' available to indicate
tha: the various types of co=pactionSpec. 220-C-211 Revs 0-5' Para 3.2.2 states/

equ_,pment used .,or structuraA backf4.,.3.

,,The unco = pac:ed lif: thick =ess of backfill .

.

where evalua:ed by y, eld ,e sonnel and=a:erial shall be date:. dned by field . .e

exceptable lif t thickness established for- ps:somel af ter evalua:1on of the proposed each type c, aqu_,pmes
; cc=pactics equipment. covaver, in no case

. ..
.

shall the u=cc=pacted lif: thick =ess exceed
12 1:iches".

- M Quali:7 Cen::a1 sig:atures on Inspectio:
9 /0 Plans and Racerds indicate lif ts did_.!? C-211-1, Revs. 0-2 address lift thickness #:

not exceed the l' d:s es:ablished bv thel in task No. 3.20 or 2.00 vnich references,
~

Field Engines: af e evaluatics of :he
sgeeC-22.1, Para 5.2.2andrequiresas proposed equip en: even : hough there are

spect (I) point :o assure lifts do not
no records to verif~ the evaluations.*-aeed -lat de:e==ined by the Field Engineer.

>

- s . C-1.02, Rev. 2 has the same callout in

~ Act 2.2.4 but vi h a surveillance [S(V)} code.
NO TE:

-

The s ated 12 inch =a ' = li': :hickness
~

was used as a id 't by ?ield Perscual
and I: spec:1on Personnel

s

.

.

.
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,

|
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3ECHTII, 20~;ER COR?O3ATION A??IDIX 3
?LANT IILL A'O S3UCTUFJJ. 3ACTJ;*.L .

DA~I 4-4-7f
CATIGCRY NO.' S QA ?ROGR/O!

TCL:?""*0N f/LL No7 d PLACED ADFO UA TEL*Y ? AGE .C?

-

DISCCSS!CN 07 ?R03LDi LDCTS ,' RDfDI/C.12C CORRIC~ITE ACC"CNS

A*Q GENERIC DC?LICATIONS

(J) THI3 ITEM 15 No 7 -

',

C ONS / D EA fD GEN EA IC TD

'0 THEK AstE45 hs THl! 70 QUALIFY E4vl/h ArNr AND
i TYPE of Equ/hKN T~ RSrA 34/ 5 1 439 7 7 HIC)cN E31 c5

6)UAL I Ktc A 7/oW is UHIqUE JFomst coMiswa Ma CeMEJ/CMLisJ
To 3 c143 Cff/tk r/ ENS f ol L T. YH /s es* rat A r/cN wit L.

AND THE PIElD 5E ptArcran B l' 3 2C H rol-

US ED WHs+r THEY Frd. 7~ G fC - 7ECN AND W I: !- 2Y*

/3 kN ?9CcEPTh3LF Al WA' C0MP1,?TED BY _ ,

NAYE" Mr7Hoo of Vfst -

/ FlCA T/cN 95 THE~
!

CA/ A4/L/TV 0F 7WE'
FC /JPhEN7'' EACh'
GENFalc TYt*f GF E4 6'//-
|?EN7~ L/fFD w A 3 Ev4L-

,

U.A TED o4 L oN G W / TH L/fY
THtc>cNess Fost 7His rget,*. .

MENr 87 V EM /FP/N G. pg

ACTvH. /N/AACE 7*P57"JNG.'

<
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C. E. F.ich::dsen -
.

~

Apr 1 6, 1979
|

Paa4e
,.

,-

2. Variance 5. ::e=s 7 and 8 (NGW N0$. 9 ANG|Oh
. .

/.. There is ne variance to :ha 3ech:al *QA pregra: raquire=e..:s
fc: cens::cetic: qu li:y cen ::1 based upon the fol;;uing,

eviicn:c:-
.

.

.

_ !) Evalua:icas of :::arized ce=pection equip = ant dif ec:::

and are rece ded in :he followins =c=crandas:.

,-.
.

h Euchanan to Jeffers of 9/1S/73
D:sgi evi :c Church of.10/5/73+

Jeffers to Valanzano cf 11/16/73,
- .

.-

The =c:cri:ed equip =en: dascribed in the above ec :cspendenca.

' was used by be:h Canonia and Bech:ci fe ce=pae:ica w::k..

Evaluatien ci hand held equip =an: vas acec=plishad en ini:ial=
-

usa ' cased upon satisfec: cry ::=psetien repo :s. Tornal.

; evalus:1cn reports v:re y-: required by spacifica:ica no:,

; providad by yield Enginearing. The d :umented :alaphona
: c:nversation be:vaan G:c:e end p.ixford en 9/15/71 shculd

*
, also be nc:cd as i: clas:1y indica:as :ha: ? fae: I ;ineering's.
~

posi:ica was : hat equip =an: capaci:y is no: i=pe::an: previded
tha =:in ohj a::1va of ob:aining accep;sbie ::= pac:1:n tas:
results is achiavad.

i

2) The ce=ple:cd Qu:11:y Cen::cl Inspe :1cn Plans and Inspe::1:n:

Kacords on file a: :he jobsita provida docu=entary evidence
| - tha: lif: thicknescas did n:: cxceed :he 12 inch li=1:. No
j ~

changes to tha ma:c1=y= lif: thickness were =ada by risid -,

- Ingineering, and the incyce:icn ree :ds shev :ha: :ha specifi-
- esticr. require =en:s vara =a:.
t .

_
. .

3. Sin:c there is ne varianca, the questics of generi: appli:stion
'is no: relevant.

_

m
' - C. Sana as for LC above.

.-
_

"
; U. Sa=c as ic: 1D above. If 1: is n v believed tha: fer=al

decunenta: ion for reperting equipnent avalua: ion is na:essary,--

! this requirement should be .sdded c the P cjec: Ingineering
~ s p ecif iestion.

.

.

_ .
.

.
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3 CEIIL 70'41 CORTO' TAT CN AP?rC;Z 8
*

?LAN"' ?!L* 12D STRUC"*w"4.AL 3AQ*?!LL
CATIGCRT NO. 7 QA PROGRAM DA~I d -4 "7 9

=.

TSCR:?T:CN d|'OlL M 015 hM C w TEC7FB A 7"* $/EC/>r$3B MM E" ?ACI CI
J

.

?ROGR.2_v. RIQU3 DEN" QTA* T OI?!C;ECT*
-

,

Contrary to ?:cgra=. Require =en: Nc:

(1)
Spscification 7220-C-210, Rav 2-6, Para. 13.6
=cquires moistura control for plan: fill to be lEe i

? 1or t 1978 moistura conte:: vas con::c u-i|in accordanca vi:h ? ara 12.6. ed by taken tas s af:a ce=pactics. No
(2) east were takan on the fill prior to.

,?:a 12.6 states inpart "The vatar content compact 1 n to verify adhare=ca to the'

during compac:ica shall not be more than 2 technical requirements of specification ,

e220-C-210 Para. 12.6. (See attached Iparcen: - age pois:s below opti=um moisture
chart).centant and shan ce: be = ore than 2 percant-

age points above opti=un meistura con:ent. .. ."
:: also sta:es inpar "After place =ent of
loose =a:arial on the fill, the meistura con-
:ss: shan be further adjusted as necessa y
:o bring such material withis the moisture iec :a-- '' **s required for compac:Lon." l

V ,4
1 Quality Con:rol I: spec: Lou Plans or Instrue:- 3_g,

Quali:y Cc::: 1 surveillanca did to:-

j ions called for QC survainasca :o assure iden:ify the lack of :astics to verify,

j proper ::is:ura conte:t a:d reference meisture centan: even af:a 1ssuasca
specifica:ic: 7220-C-210 paragraphs 13.6 and of QAR SD-40.

,

| -12. 6. !"nese docu=ents includa:
,

-

! *?!? C-210-4
| *QCII C-102 s .

| *QCII SC-1.10
!

j , A typical exa=pla of this inspection callout
i is:

'QC 3 C-1.02 Rev I dated 8/2/77 NO TE.*
i ACT 2.3.3.3: THEMK HAS BEEN C 0H r/HVfD,

"?ackfill ma:erial shan be conditioned c o urv3/0# AND cay 4No.sN G
to the required mois:ure content through4

ru rrep r74 r/ont 4s 78 Wthe use of approved procedures.
AC"' 2.3.3.3 references spec 7220-C-210, qap s4 r/u/wa ap' us e s ;-udt

; Para 13.6 and 12.6 and has an inspection code I *

i of S(?) . ,

.

I MIE b)
No:o:

Quality Assurance issued QAR SD-40 on,

. 7/02/77 to identify this p;cblem. ?:ciec:
'

( Ingi=eering's response was that tas:s
:o cen::ci =esi:ure should be take ; 1c !

'.o c.-_,ac.d- . i 50l+,,,1613-..
'

l :
-

I. ..

'

C.s
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BICE!IL ?ONIX CC.*J0FJC' ION A2. 7.1DII 3
,

,

7" Ri! TILL AIC S EUC L*KAL 3ACKTILL
CA IGCRY No. ~7 QA PROGRAF. DA I 4-6-79 _;

SCK ? !ON -Seil Meistura Not Tasted at Specified Ti=e PAGI CT

KIMD IA1 A:C CCKKIC ;*C, ACTIONSOISCOSSION 07 ?RCELIF. LOCTS -

MO GEiERIC 2TICATIONS

.

This is not a ganarie p chle= since Tollow SCN No. C-210-9001 dated 3-29-79 and
,

soils is the only natarial in which SIBC-2835 dated 4-4-79.
moistura is taken.

.

7: Lor to 1978 See:. 126 of Spec. C-210
was interpre:ad by the field as follows:

,

"During compaction" was interpreted as
the antira process of placing, compacting,
and testing fill. The coistura contant
was taken during the ' density tas: which
was taken in=adia:ely after co=paction.
~harefore, by field in:arpretation, the
cistura con:en: vas taken afta=
co=paction, the fill was not :ssted in
1a loose state. Any reconditioning was
charafora done afta: testing.

Nota: The me: hod sta:ad above is .

basically :he sa=a as SCN No. C-210-9001
presan:17 requires.

.

.
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.

i
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C. ' 7.icha rdson.

i.::ti 6. 1979 ,*

Tap 3

V::s sne'c 7, :c.=_s. 4..an._d 5 (det.) J en/V)'4
. . - -- .

..

A. There is no variance :n the 3ach tl Q.*. pregrxn : quiranents,

for cons: u: ica quality con::ci bnzed upon :t.a fc11cuis;
'cvidence:. .

1) Conc::ue: ion Qun'.ity Cent:21 :h:cugh their s.:: veil. lance
of U. S. Ttx: inn did in fae: identify the lack of nets:ura
casting. As illus::s:sd in the fcllowin:; lis:sd riceux.an:=,

-

11, is apparen: that no: caly QC, tu: Cons::ucti:n, ? dae:
Ingirico:ing and QA vara all avara of thes 2ack of :ss:ings

;:C?.-55 cf 2/4/74 *-

:;0a-324 of 3/6/75.

N07.-411 of 5/1G/76
,

Qt.K S3-40 c! 7/22/77 '

M4:no l'avr.cn :o Cas labarry of 3/15/77
Mceo Cas:1cbc :y :o N ;:p.cn Oc S/30/77

'

Telocen F.::k :o P.:: cf IC/10/77
'

Tulucen Ecu's. :o Kea o'f 10/13/77.

N01-1005 r,f 10/26/77

Meno Naugen :c Castlabarry of 11/13/77
Menc Cas: lobs::y := Neugen of 11/13/71

'
Mcno 1:cv.yn to Riens dsen cd 12/::1/77

Tolecen Sean/Cshorn c Ren of 4/7/70 -

.

.

0) To11 cuing :he 1.isuance of Q!J. 2::-4C, U. s. 0as:.ing did *'

;c for. nois:urc :ss:s in the bc ::v seta a :1 :hty
eaintained an infor=d =cisture ten fe :his ac:tvi:7 -

s:ar:fng 8/1/77. -

1 -

i A =cview of thia leg by C?CO - QA in Januzry 1975 ::vaalad
i sona inuensir.:ancy in :cper:in,1 da:cs.and ::is:are :en a:::s.

As t. rasui:, Zach:21 QC sdto! f er::a1 revias of :ha U. $.
Tesst. lug !. g to the current in:pue:Lur. plan QC7 C-1.01 en,

2/13/73 - and this icy is n:V being :s:tinAd it. tha Q: vault.1

3. Sa== as 13.,

7

C. No Tr.=edial se: ten tx nuuded. .

D. No corree:1ve at:1cn is nanded.
.

e

.

.

*
.

.

.

En 19wwa 44P6.

m2 0 a 6
.

*-

.

, - - --
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3ECICIL !0'.;ZR CORPORATION AP?E;D .I A-
.

'

PLANT TILL #;D STRUCTUPE 3ACUILL -

CATIGORY No. # QA PROGRAM DA*I WO M -.g

/
. SCRIPT 0N Mne MMe/mwc/M /N .sa/z rac=/"4#Jv/4/"3" PAGI 0F
i .

'

.

.

?ROGR.W. EQT: RIME;T - QUALITT DEI!C;E;CY, .

l
-

'

!.-

iContrary to 7:ogram' Requirement No:(1) L
j , Spec 7220-C-208, Rev. 15. Dated 2-5-79 I
a -(previous rev sane) Para. 9.0 describes tests . (t)
1 ifer soils. These tes:s include j. .:

'

| : *ASTX-D-1557 - Compaction A review of sotia test conducted by -

Geo-tech indicates there are errors and'ASTX-D-2049 - Relative Densit7
,

inconsistencies in sons of the testsi 'AS"Z-D-1556, field Density
i

perforned by US *esting. The at: ached
j -

report (to be attached later) summar13.s~

these problems..

i 3(2)
[ ; S?/?S? G-1.1, Rev. 3, 9-13-78 para 3.5.9 states
! . "Onsi:e Cens=ue:Lon Quality con =ol responsi-

(2,3,4)
bilities fo: the Midland project are as Techeal dired* don, sur rdhnce and

| : follows:
i 5) ? ovide technical direc:Lon over on-site test report reviews by Quality Control i

.

| r.aterial testing laboratories and failed to identify these problems.
.

|

i

_ nondestrue:1ve amhation . " ;
subcontractors." '

1 l(
$ %
'

Quality Control Inspection Plans and Instruc-
itions provided for tes: (T) of surveillance

,

poin:s (S) for testing and review (R) points'
s

fe tes resul:s as indicated below *

i

| Plan No. Test Review
'

i I;?-C-210-4 : 1
'7 7-C-211-1 T 1 .

i QC -C-1.02 Tor $ or 5(v) R ,

! QCI-SC-1.10 SI R
j

The T & S Points for testing reference the
applicable parag:aphs of each specification

j ' for types of tests.
2

I (4) .
(4)

! QC C-1.02, Rev. 2, dated 8/2/77 ACT 3.1 Para 5.6 of Spec 7220-C-011 Rev. 5 is

{
not reference in QCI C-1.02, Rev. 2.'

states:
" Review and sign laboratory test reports This is che appropria:e paragraph to

. verifying establish proper tes: frequency.
] a. Proper tes: ma: hod .

| b proper test frequency
c. Technical Adequacy

i

* 3.1 Inspectio'n Code is an "R" andI
s ;,

.efe:ences are =ade :o:.

t
'

.
.

8 ** '''' '
7 Sin 21522 |. -208 9.0

,
,

.

w

*0-210 10.4, 12.6, 12.7,
'

'.

.

.mw,. - = - - - - _ m - - - - , .. ,_ -_ - - - - , - - , . , - - - - ~ ~ ~ - - .
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'

3ECHTIL PO*47.A COR?CIUCION A2PEiDIX A'

" *

?LAST TILL AND STRUC~f.b L 3ACKIILL*
.

'

CA IGORY 50. 8 QA PROGKW. DA~I &V-17 :~
'

.

s ,

.
.

? AGE ' C? ||
JSCK:?~;05 Mht/.f* off?|cMWCNT M JtW W aft |tMP3'

t

J ..

QUAL!?.* DEF C E;CY
'

P10G3.AP. KIQU:" M ~,

..

t .

.- Contrary to Pr:grs= Require =eni: No:
,

a ... _ l . - -

i v-

S5) (4,5,6)'

,

'pec 7:20-C-208, Revs 2-15. Table 9-1 There are no records to validate the QCj i
. .2s::blishes test frequencies for soils as signoffs on QCII's/7:P's to verify proper

test frequencies were maintained for fin! -follows:
.

and structural backfill for sach period'Tield density, moisture content'-.-

covered by each individual QCIA or2 one per every 500. cubic yards of fill i

.
' . , " 'Cc= pac:fon, g;*instse, ' specific gravi:y - ~ Inspection Plans. ,

|
..

one per every 10,000 cubic yards of in1.--

,
*-

i
- - ,

'

. . 6) (6)*

j -ip:c 7:20-C-211, Ra'rs 0-3, Para 5.6.2 Soil Tests were nor= ally called for

! fis:ablishes test frequencie to be es in see:1on by the labor foreman. I: appears cha:
j ':.h0 cf spec 7220-4-203 except frequency for the Field Insineer was not de:erminins !

| ' fill density will be as feilows: the test frequency for confined areas. !
'

~
'

! 'Large area - 1/500 e.y.'

*infined area - vsries from 1/10 c.y. to
'

i ./100 c.y. as deter =1:ed by th T! eld I.
,

|
Engineer. g

-
.

.t
1

- . ,

i
_ .

'

>
-
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3ECHTIL P0aTR CCRPORATION A?2E!OII 3
. **

PLANT TILL Ah3 STRUCTUML 3ACKTILL
CATIOCRY No. 8 QA PROGRAM DA I 4-6-79

..

2 )IScal? ICN Possible Deficiencies in Soil "est Results ?AGI 07
,

L

R IDIAL A D CCRRIC n*I ACTICNSNDISCUSSION 07 PR03LE'. * O(175 .

Ah3 GI*I?.IC DJLICATIONS-

>

.

7 T41stive to program requirement 6:

; Prior to starting compaction in an area, 3echtel Project Management has stopped all
the Field Insineer would determine the per=anent fill operations until a qualified

.,a ,

test frequency required and instruct the Soils Engineer is on site to =enitor scils-

-. labor foreman. This review and the .. operations.
ensuing instructions were not documented.

:.
,

~

"his particular deficiency is not|
: considered to have generic implications'

since in other areas of construction
,

- which require testing, the specifications
| I are more specific vith rosard to testing

frequency.i "

1
-

| ~.

.

j -

.

I

e
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?L.C;T ?E L A!O S*?.UC"~.,Tl. PACICTILL
~

CATIGORY 30. #' QA ?IOGRAM DA I 4-4 79

LIS ;?.I?!!C'.* ,ne s s f 42 g Drc*/t*/E~u e /F3 PAGE OF

- 1
L

D*SOUSS*.05 C? ?R03" DI L2 CTS K " I :X A:D CO?J.IC"~VI AC 20NS
A10 GE!IF.IC 2:?L;0A!!ONS

. .

N O /km a b b$ir Acmekky,eEr .AN INOEFTW REWSW of 78S 7/"O
resr RrsQLTf a 8E/N6A79(e a m fY ,,,,.g,'.,,,;j g nuo
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No. 8
AT ACE!CD;T-

=

,

.

POTENIIAL EPJ. ORS IN TEST RESTLTS
(PRILDIINAAT)

(REPORT TO BE ATTACEED 1ATER)
.

Described below are potential problems and errors relating to tests
performed by U.S. Testing Company. -

'As indicated in the chart below cer:si laboratory s =m med8-

co=pactica test were used many thes acte than would be expected
considering that lab standards should be developed approximately
once for every 20 field tests - many test' rescits were over 105" -
=any tests plot outside the appropriate zero air voids curve.

Scil Times " over Eighes: "

Classification Refer- 105" Valve. Cutside
Standard onced, Zero Air-Voids"

.

RD-61 574 15 137 -

, , RD-24 196 9 131 -

RD-55 491 51 J.42 -

3W. -270 210 4 30-

'

3MP-271 135 2 30-

BMP-269 217 1 12-

3MP-277 148 11 49-

3MP-278 -
,

81 22 51-

.

' Time span over which standards were used, have been found to be as
long as 24 months.

' Retesting of failing tests =ay have improperly used differen: s andards
with lover maxisum densi:les and resul:ed in pass hg cases. Iza=ple:
Test MD-858 o-iginally failed at 66" compaction using lab standard

"

RD-49 (/JZ.Fp){ this tes): was cleared s: 110|: 'ecepac:1cn using Lab
Standard RD-41 (/os.7p).f

'Certain errors in actual calculations have been discovered (details
not available).

,

'There is some evidence that " proctor" curves that do not represent
the ma:erials =ay have been selected in error by U.S. Tesths :echnicians.
Reference to:

*Adminis::ation Building footing settlemen:
' Report of tes: in response to Bechtel NCR 55. '

i

,'

581U.C3.

-
.

0

- , - - -- w-. , , , - - - , - , , , -,e -_ . . . - ,,. , w --,.,n . --s- mwm w- --
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SECr ra POWER COR?CRATION A??ECII A.

PLANT FILL AND S~RUCTURAL EACE?ILL
CATEGORY NO. 9 QA ?ROGRA'i DATI d - (. . 19

:::

ESCR:?~2CN L Atk M SvaccurAAerte $ctL 7'ET7 P&dC2'Out.t"3' ? AGE 0?

!
?ROG7JX ?Ji:QUIREfIN" QUALITT DEFICIENCY

|

i
_ Contrary to ?:ogra= Requ6enen: No:

;
,

'
; .

.? (1)
*

1

j . U.S. Tes:ing's approved QA Progra=2jSpecification 7220-C-208, Revs 2-15. Table 9-1
Rev. , dated mes m: pm"de'"Traquency of tes: procedures" establishes the

followhg test frequencies: procMuras or instructions for testing
of soils in the fonov s areas:; * Field.Dansity 31/500 TDS: Moistura Con =ent * Developing and upda:ing the fa=ily

' Compaction - 1/10,000 TDS3 of " proctor" curves.
* Visual selection of the p cpe:
" proctor" cu:va.

'(2) Specification 7220-G-22, Rev.1, Dated *Daveloping additional proctor curvas.

: 6/22/73 is an attachmen: to Spec 7220-C-208 and, for changing =aterials occurl=g
-; ovides for U.S. Testing's QA ?:ogram. between zo =al frequency curves.i

'.? ara 3.1 (5) requires this progra= to previde 'Alterna:a =e: hods of de:er-d d:g the
" st:ue: ions, procedures and drawings. prepar labora:ory -.ax1=u= densityi -

'
- whera visual comparison is not adequa:e.
(?' .

i .11, Rev. O Sect. 4.1, statas inpar: 3,4- M$.. sre a purchase order is awarded, Z:ginee - ?:oject Ingineering
L:G is responsible for dete: d-dag if the reviews of U.S. Testing QA Manual failed
Supplier's Quality Assurance ?:ogra= is to ides:ify this . lack of procedures.

:apable of =eeting the specified requi:ements. --

:i. gi eering a y delega:e this fune:1on....
i Ingineering is s d'1 ul:1=ately responsible

'for de:armdad g the acceptability of the
lupplier 's QA Progra=. . ." s

$4)i
'

,.D? 6.11. Rev. O, Part II, Sect. 2.1, states,
~. par:, "Upon receipt of the Suppliar's>

proposed quali:y assuranca progra= documan:(s)',:'

:hs cognizant angineer =ay either evalua a
.:he sub=1::ad progra= or forward it to the *

'SQD for reviev...."

|
-

|

|

.

4

9
.

I

\ j

l
I
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33ECE IL Po m. CORPORA ION A??I* U.. - .

?LANT ?"__L A D S~IUC-"?JJ., 31CII'lt
~

9CATEGCRY NO. QA PROGPJ3. DA I l.-6-79
..

_
ISCII? ICN Lack of Subec :: actor Soil Tas: ?:oceduras ?>.GI CF

_

i
DISC *.,SSICN OF ??.03LDi L~MITS 12 E :12., A:D CC7J.IC !7I ACT:CNS*

ASD Gr*IRIC D:?LICATICKS
,

-

'

The a 1y other tes: subcontractor on Ta=ilyof curves and selec:Lon of proc c:-

site is the EDI subcontractor who performs curves vill no longer be a proble= as each<.

all tests to the ASMI and SNT codes. field density cast will be acec=pa:iad by a

,,
Audits by CPCo, 3echtal a:d ASMI have separata lab standard ce= pac:Los tes: sich-

- not identified any significant deficione- vill provide a direct ec=parison. This has
.

-

ies in this area. been directed by a letta: to U S Cas d y;.

l~- An indepth audit of the test lab subcontrac:c:
'

opera: Loss will be perfor=ed by 3ech:a1 by
- early May. This audi: vill include varifica:4
- that necessary proceduras exts:.

_
-
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.
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3ECE IL ?C"4ER COE20MTION A2?E;D*.I d.

P'u"! ?!LL R;D STRUCTU2.tL 3ACKI!LL

CATIGORY 50. f C QA PROGRAM DATI u-g- #
, , , ..

SCR:?~ CS ouc7" AAAfr ZN7FA*MA*?O wr7W S M M N7~ ? AGE _ C?
.

"

.
?RCOF&i RIQUIRE! INT QUALIn* DEFICID;CY,

Con::ary to ?:og a= Require:en: Sc:
.

(1-2)
(1) , The coordination done failed to identifyIDP 4.46, Rev. 3, Sectic 5.1, states, igart, a second electrical dwg. E-42, Sh: 33,
"The Discipline G cup Supervisor is respons- Rev. Y which showed t'.at the duct
ible, but =ay delegate authority to the ba=ks were stepped (i.e, had a=largedGroup leader, for: e. Coordination with cross-sectional area) belov the openings -. . .

other disciplines and depar: en:s, including p cvided in the footings. I
th21: design interfaces...." ! '

g g e c[
Four vertical due: ban'rJ..werycons::ucted(2) in the field,vi:hout# # 'C'' A v clearance

Coordina: ion of project design drawings E-502 and res::ic:ed the se::lece=:' of the
.and C-1001, Rev. 6 and C-1002, Rev. 6 re- Diesel Generato: Suilding,
tulted in a 1 in. separa:Los gap between the
. duct bs=ks and DG3 foundaticus :o allow for
differantial se: lemen:.

]
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3ECHZ POEF. COR?C3ATICS A??IICII B*

PLA!C I'~ L A:0 5"?.;C~J:J' J., 3ACT.II* .-
,

i.- CAIEGORY 30. io QA PI,'GPJy. DA I 4/ .f-19

;2SC2~?:~C': Buc7 #2Av'A- /n//DWAiYef0 +wr// T?72'7.a"/et/)*77~ ?AG C? :
.

.
,

,

! O!SCUSSICK 07 ?R02LDi LD';TS I ?.E'.IDIAL 1:0 CCIAICTIT;. ACT*CxS
Axa c ::zr.:C D:2:.:CA Icss |

'~

,

.

;n
e.7 :t z acre: ma a&' }| n/- -r.c =,/:

.- ,,

f:, s. / /... . . , - ec c, e? ar.7 se. _ . ; -roy.;- i -w .c.c=rc~,n o ><>-

'b ben e .m 'd ry c. o|ba s^i.:J to t t'', r:*,,*u/rbc ' '
n==--* n ~/yA, i

i O'tn ,:A/e. c.do,c.ne.a..C,- ,,, a c~, ./4. :'',. . -E'.. L. % -
. 1.

,

5 _c!"N.r.,,k ?N' c Ne bn, aceynic 47 c:,, | 0 e n .

d cc, ,4 X L ., c4a.r % . :c * c,' =,: ,wnc .i 'so,. -='
-

/ /

?u<= n, 7 % c4 nic.co k 7 na rN A 7 c ve + /f aii/Vcc e ' c.s-
,

/ / / / ec,t .; a.en,.j / A - , / .:
to .s.-< r e , .ce n.:.,e. .93, s. c- -:: e e , ,.a.; qacre,:~

- // - ?/ . / ., , ./ ,e r , CP j g .h-C,g, Yc,d* fjy y b :,,
.

/>.f|.g , sec ''C C U 4./ 4CA

/$7b </:y.- asii n enn ! f$-f ed, rlelis; opcoin,g r .s

aceor- b ,- f. S'r' k d -e. o |.rk N <nver -<ha,-O, w// d c $e c. Jy'
'

i : ,4 d c.,::r' A L 4', -- 1- w,,,

/.. / an / ora
,

m e.: up 7= ,.?L' c L ,.'=/ / C'/ 9*

r?=,,:.,./-n.
.<- <2 i ,,

&&Le,/4.4f=-f6hs/- ,,// 4. J|' , ,J'd.;:

is,,,e rnyc ,/,,1
/ ,/.' f. / - ./ /

- en/Ae- a/ f.jl'- enya.r./ y
-' -=-

4 -/.e 2- ,:nn n.2/-a - /-
'

4,, <>/ :/~ f - n jc.<;c j ,ca.i/w,/
'

r: ,tw. // -? f _ m t.
' /c ,y i c.a a,.,f C/ +/ ,I

.-
.

'

.
e<=w ,r:. : s,.s e

i / I-/ / e
.2<.) gc , w r ny, ,,_,, s u ,

. con n- .

, ,

- Ni. e! .;n edel /,.,ac<<'-h c.
*

2 n
./ // ,-

: ~ er. eof aa -
;' -

/ ,

< c.::e.c</ -='c ,5v r -;s,,,.-.

/ i./.
/r .

/.c.../.s.:/af.: c a./ :- /
/

- . w , , isye.c-e .

e e
,

!,.
-

- u c. '. s = r* ec.1:n .
- t

.4 i- c/ e <o \-..s .

.uc.cc c/ / w ecw e=n,c m se- ;.

. .
, - ,- - -

-

c.a, c , nc at, xs u/ ,i.w<. -%:
/ ,.

;. -

e : SB'.21530
esy ,.e e.- e c ,,,,.: ,,. '.' -.

;.

.r. r .<.s : :e . , ..,. ,

a'k. < J U in d <r: ,.o:/ awJA |
!'

.
.

. . -. _.



,. - ._ _

.

t.

.

.
.

, . . - .

...** ~ -...
t" * ., s;* , .p, a .,,:,_ .

. ' * ' * .

f ,

.5 a - . ,
i .

.. .-
.
.

r /. ? * **; s .. . ,,e
.

/ .

-

.
*

/* *
. .s F'

.,,,-
.

.

' *

-
. s**''Jo ~r Cc .~- u-

/k*; ?.

m e.-t

/ d_f 'p/ t= .* * * * ,C' ./.* y-

.

0SYG WelC k l e181") g tVS J g, 73

|
.'. ,

,

- . . ; i n c. ., .:3. '. ry .c., , . . . ,,
_.. .' ...

. :. . - e c2 . ..

.,
d

j ...,<w.,,,, . . . . . ,
.

.
. .

: ,
+ . .. ,..; ,- . .'t.** , . .:s== .. . _ . , . .,,.,~s. <* .,,

o. > .- . ..s
b *

. , .? , ..,, . .

,4 . . *
<

,
; .. ..

.: . . - , ... u.

1

~
..

.. - . - ,

: ,.,. -i , ,:- e+ - rdy t; A s g,, /y '',. s . .,'* -

ws /, V'', a
* ,

,. . .

. . . ,u . u . , . . p,. , , . . .-

;

. .
..

: J 'I qi :., .- i . s ? .. :. ,. -
-

r

I

i

1
i

5B121531(

*

L -

.

, , ,, , , + , < , . -



-.

>. .

.-
,

.-

f

.
. .

"~. ; . * ,* ; !, r .$',.. F 5:
.

..-

;,7:.. ~ ~ ' S $" - [ . ~. . :-)f G |c ' , . < - ' ~ , . , . . , . -~-' -

.. . , . , _ . .
/

--

z. . :.
- - -. - .

. . _, . ..
.

~

~

-- y-~) .r-y 4 . . -3|- c ' .5e' . . - - : . 4 . .. ..
-

-
. . .

.
/

Y

..

} cc -i.:? . z - 7 n- p p- # y 4., g--
- e. ': n.:. u*

.,. a-.
,

.
, ,

, r .- i. u + .w:-.

/
t-

_

: +
.-

: . /; t, 2 i.. r.- .e .?? .a -u j-e y . . , ,. . -~ .. a r
-

. .. . . m c.:-
: - <. ..=
- -, / . :, . .- . /..u /:.,.

~. , u= .
.

_

..

=
e-

..

2 ;, / r: :.: .- -- ..

:- :.(- .c z - i . 'c <. ..a....-
, .. . ~ ... ..

.. .

>-
.

.. . . - , , . .- - .- . . . , c. , . . .- .. .
, ~

. . .

-
M,

s t. m )y
r-

4,
.

d

1.

,

Y
.

A

a
'N

- s

ri!
..

ex
n

d.

4
.tr

i.
-.

1 m
4 so.

, .

.=

:.-
.

I T

t
-

.

, ,

5D1.21532r. .
N M

e

a

--we-y oe, y ,- -,.-e 7
-- -, e .g.- -- -- , ,,



p

G

e
l

.

. /. ,.,,; a~ ' .. c -i./ i

"3 e- . . . . - \.#
.

|

|

-w l '/2 , .

u , . -2 5/d ,j e: - c .. .: .- . . . .
# s .

'

.t/ ; j:: .

.. . .. -.

$
*

..

.

#O e % /

; G s. -' 9 * .*. ' SW Q', x e.p ; .::~/ ;D'r fe - ..,
~ ' -

,, s n.m*

-

. i' 7
* * * * *gs- . ,

P
~

m w' . *

f .. *
* *

-

%.- f .
~ . .. .- -u. w.,. . ;. . . .- f'.c...

* .s - :,, c . ?. ,
-

. ..

~ .e,;= t

.

' e
* ~~~

/~a ' t. ', r.
-

/ /~. ... . . . - - . :. . . .<

. ~ .: .. . .
.,,,,.

-

/

e

.

k

SB121533
..

e



)

e

'
i

..

J
,

\

s

' /h.?J =
: 5 .C' G & ,, , , ,- y ---

.

.

. . . . . -.

. . / .. -/. . . ,. F ,
/

...

.

> . -
.

-
-

/,- e ~2 . . .n ,.e
- -( |_ ' . f., ,:., .a. w 4 : s ,_ ,- .-.

_ _ _

+s /C . . . -
- '

_=.
,

.-

- -
.

-
/'|C (*, is s ' ~.s .A.*,t C ,f . . D.* s .

.. *
.

~
-

.

_. .

|-. . ...

:.- c - ~ <: . . - w . = , . . . ., .. : .- .- ..
.

e

.e.u

= weh

...
.

.

_.

.e...

noe+

_

s
..

.

.

.

..

_

.

.w.

.J.

_

.

SB121534

. .

O



.

c 3.,. .... r.a M..

m .v c.. s 3 ,.,_c. , C 0., p . .. ,, ,h... , . . . . .
v .- u wa_ ev

, ,

?L/4C III,L t.53 STRUC I.Ald. 3ACK?dL-' -

- . .

,CATIGC?.T NC. // QA ??.0GR3.}i 3A"'I 4 - 4 "79
|

~.
.

22SC2:?~;CN c:1& arc 7~rVf f.c7" ret / //a7* 77/rM!Z.Y ?AG: C?'

.

.:..Cc :av. .. a,.. 3. v. ., . q..g ..v. s .r.. .-v..--~.
..,a ..

.

g .

.

Cc:::ary to ?:o g:c: Requira- .a . . ..c :4

(1)
ASSI 545.2-1977, See:Los 17 "Cor ac:ive
Actics" s:stes, 1:iart, "Maasures shall ha /. 3ac,:aa. NCR No. ,00.,., was _, ssued c

- -
'

es:ablished and do,cce:nanted
_

.

cc di:icus adva:sa o qua_y.to assure :
.

10-26-77 and ide::1,1 ,a111:3 cc= pac.1:* .
_ .

:y, suc,. as
tas s ,,,.at vera :aken in 1976 and so:. ,

f ai_. ures , _alfune:icus, d a.,_, c, anc_, as,
P "V, cus ly , , an:, _,, ad ._

__ __

deviaticus, defec:1ve =aterials and equip =es:,
.

and nosecafor=ancas, are p:c=ptly identified /. C: 1/13/78 ,.:oject ,e g, aar,:s ,_ssued_ _

and co::ac:ad as sect as prac:_, cab a.. .C5., 3I3C-2045 raquaszing :,:a .,ialc. :o.

A
' take tas: borings to aid is avalua:ing -

the conditions identified i: -he NCR.
"" nasa a ass included =a:arial unda: the

,

8 Diesel Genera::: 3cilding. 7Er 4cerhp.
had noVAsen dons. ws(e.n 4Ce unu.rstaa
.rs.h % ed */- Ad. aid:s/ Gen. 4My
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BICE~I u PC'c CORPORATION A??IIC~Z 3. _

?LANT FILL AND STRUC URAL 3ACKFILL
*

CA IGORY NC. 11 QA PROGRAE DA~I 4-6-79
_

15CRI? 203 Co active Action Not Tinely ?AGI 0F

.

DISC';SS~CN 07 ?R03L " L .ITS RN.I:IE A10 CCRRIC ITI AC ~.CNS-

AND GII*IIIC IMPLICATIONS*

.

Timely identification of nonconformances is Zach open C?Co and 3echtel NCR, QE, or
the subject of CPCo Qt.ality Finding, QF-199. Audi: Finding vill be reviewed to identify

the need for additional action for ti=aly
Due to the level of the backfill, to take the closecut. This review will be dcne by

If the results of :hisborings requested by ?:ojec: Ingineering - .

would have required backfilling c: a ramp review indicate a need for further cc::activ-

and subsequent re-excavation to resume actions such as progra=stic changes,

cons::uction. This,was not practicable and appropriate action vill be taken by
the fiald requested .ha: the borings be ,

dela?ed until the areas were coupleted.

.
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3ECE:IL ?07:.2 CORF01/ " ION A??E?D~.I
.

7' ANT FILL /dTD STRUCTL Aid. 31ECFJI*.L
CA~IGORY NO. /2 QA PROGRAM D.CI 4. - C - 7 i

=

Cl*2*ICN ? AGE OF

1
-

QTA**~T DI?!C;INCY??.0G3Xi IIQUIZIMIN~ -
,

Contrary to ?:ogra= Req zire=en: No:

(1) | gemet
S7/ PSP G-3.2, Rev. 4, Job 7220, Para. 5.2.1 / E Tram 1974 on, there have been numerous,

states "NCRs which show evidence that nonconfor=ances in the area of soils
Cens =ue:Lon Quality Control com=10:ed an operations wri::en tha: identif7:
c=c: in the i=ple=enta:Lon of the QC ?:ogram 'Failura to perfor= inspec:Lons on'

shall be ::ans=1: ed by the ??QCE to the structural backfill.'

=csponsibla lead Discipline Quality Con =el 'Moistura contan: ou: of spec and not
I 31:ser for accion to prevent recurrence of identified and co= acted.
thoenor. ' Compaction tes:s no: calculated co = ecti:

'Lif: :hickness exceeded .

(2) * Gradation requireman:s =c: =et.
Quality Assurance Departman: ?:ocedure No. 'Compa::Lon tests failed but not
C-101, Rev. 1, Para. 1.0 s: stas in part: iden:1fied and cc::ac:ed.
"This p ccedure provides a =achanism for

,

iden:ifying quality :: ends, and 1:1:iating These NCRs include but are co- '' d ed to:
conec:1ve ac: ion to prevent recurrence. .. ." ' QT-29; QF-32; Q7-68; NC? 421; QT-120;

QT-130;- QF-147; QT-172; QT-174; QT-190;
QT-203; Audi: Findings 7-77-21 and
T-77-32; NCI 686; NCE 698; NCR 1005.-

*
,

'

The Co n ective Ae:1ces :ake: 1: response
:o :he Bach:e1 QC ned QA ?:ogra= require-t

=en:s do so: appea: :o have bee: affec:ive
1: ;;evanting repa:stive ;;obla s in the
area of soils.,
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3ICEIEL 70~n'IR CO?JORATION A2?I;OII .8
PLANT FILL AliD STRUC~UR.C. 3ACKT!!L-

CATIGORY No. /3 QA PRcGa m DA I +- -d. - 7 9'

..

'SCRI? TION AUDI75 L A Ck=G'D 5 U M fIc 1 MAI 7" D FP 7%! ? AGE OT

QUALI Y DEIICIINCY?ROGEXi RIQUIRDfENT -
,

;

,

Con::ary to Progra=.Requi e=ent No:

-

/*. The 3echtel Quali:y Assurance Audi: and
(1) l'.cnitor Prog:s= as writ:ca and i=planen:e
NQAli See:1on VI, No 1, Rev 4-3 Para.1.0 states: for Job 7220 fQaled to identify certain
in pare problems rela:ing to soils and the Diesel
"~his policy establishes a system for the Generator Building Settlanant Problem.
conduct of quali:y audits to verify implemen- "hase problems include:
es: ion and assess the effectiveness of the j 'PSAR requirenen:s not reflected in
Qcali:y Assurance Program....n spar.ificatious

'

'Ingineer calcelation errors
' Conflicts in specifica:1on 7220-C-210

; * Required compac: ion no: cb ained'

'

' Testing errors

!
* ' Lack of testing procedures'

'Isadequa:e inspectioni

' Conflicts in the ISAR.

This lack of identifica:1on of p chlems
by the audi: progre resulted in a.

conclusion that,Scils Operations were
! adequately con :clied. . .

.
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SICETr ?Ot?I?. CO?JOR.CION ;J? n n ; 3.

?'e": PII.*. A'O ST7.UCTCTuJ 3AC'7ILL-
.

CATIGORY No. 11 QA PROGRMi DA I 4-6-79

'ISC'.I? 20N Audits Iacked Sufficient Deoth ?AGI 07

* ;
DISCTSSICS OT ?R03L . L2 CTS RE'.ID .C. MC CC7J.ICTITI ACT CNS.

MQ Gr*IRIC DI?l:CA!!ONS,

This item 'is considered to have possible An traini-J session vill be given
. generic implications in other areas even to all mechtel QA Auditors assigned to

*

though it is recognized that a ' audit the Midland job which vill cover the settle =en.
'

programonlyfamplescompletedwork. problem and methods to identify s%41mr
, ,

conditions in the future. This will be
- completed by .
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DRAFT

REVIEW OF U.S. TESTING COMPANY;

FIELD AND LABORATORY CONSTRUCTIONi

TEST DATA ON SOILS USED AS FILL -

|

This in-depth review was :sade as a result of settlement of the diesel-

generator building in excess of that predicted. Soil samples indicated;

soil conditions not compatible with good quality fill. All fill was

judged as it was being placed by the results of the field tests

performed by U.S. Testing Company. |

The review showed a large number of discrepancies as outlined in the

following paragraphs. Review consents are based on the technical

: specifications and'sub. contract docueents agreed to by U.S. Testing

Company. Prudent soils engineering and soils testing judgement was
i

assumed based on personnel resumes and previous documented work

experience of U.S. Testing Company.
i

.

11. Overuse of laboratory test compaction curves. Table 9-1 of
5

specification 7220-C-208, page 148, indicates one field density

? and noisture content test be taken per every 500 cubic yards of

fill placed. It also indicates one campaction, grain size, and

I specific gravity per every 10,000 cubic yards of esterial.
i

This gives a ratio of 20 field density tests to 1 lab compaction.

test. This requirement was not followed by U.S. Testing Company.

Rooords show that some laboratory compaction curves were used'

several hundred times over a period exceeding two years. MU

.

e

. - - - - - _ - - - - - . _ - - _ _ _ _ . - _ . _ _ _ _ _ . - - - - . _ . _ _ . . - . _ _ _ _ _ _ _ - - - _ _ _ - . . - _ - - - - - _ . . - _ _



. _ . ._-__ .- .

.

..

.

SB 1S304 ,,

'

.

* ' ' '
TA3LE OF CCCECS - CONTINUID

*

PACI

4.2 Subsurface Conditions 18

4.2.1 Stratigraphy and Lithology 19
;

4.2. Soil Conditions 23
!

! 4.3 Ground 'Ja:er Conditions 26
,

| 5.0 E7ALUATION CT SOIL PROPERTIES 30
:

|

6.0 INGINZERING PROPERTIES USID IN OESIGN 32*

1 5.1 Soil Parameters for 5:stic Analysis 32

|

6.2 Soil Para =eters for Dynami: Analysis 3

7.0 STRUCTURAL EVALUATION 33

7.1 !Mjor Structures and Equi; ment 33
;

7.2 Tolerable Movements 3;

.

s 338.0 TO'*NDATICN EVALCATION.

,
'

S.1 General 33

8.2 Spread Tootings 3;

8.2.1 Allowable learing Capacit; (Sofety

Agains: Shear Tailure) 37
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m
though no time requiremen useoflabtestshspecified,

prudent knowledge of soils testing and variability of soils

from large borrow sources would preclude such extended use.

.

2. Occasional use of different conosetion tests to clear a
'

failina 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 type

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 gesults plot above seco air voids line on compaction

data olots. 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 aero air voids curve. There are numerous

cases when this supposedly happened. If some of these points are

translated into a specificsgravity (assuming slightly less chan

100% saturation) impossibly hidh values result indicating-

something is wr6ng with the data.

4 Some points indicats entremely hiah consaction effort. Spesifications

call for a field compactive effort of 20,000 ft-lbs. Laboratory
,

test curves must be related to the same effort for use in
.

compasing with field tests. According to plots of field data

'

s

5B 15305
. . . ,

e

f

e
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petats, 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 modifiedi
,

!

Proctor (ASTM D 1557) which*is extremely difficult to ottain is
,

rated at 56,000 ft-lbs of effort. Therefore, it is highly
I

*

doubtful that 60,000 ft-lbs of effort was actually obtained.

For comparative purposes, it tas determined by testing (performed

I byBechtelonarepresMeivesitesoilsample)that100%of
' specified effort (20,000 ft-lbs) is approximately equal to

94% of the maximum density as determined by ASTM D 1557

(56,000 ft-lhe effdst).
.

f |

S. Calculation gerors on field data sheets. Arithmetic errors

4 are noted on some field data sheets that were not corrected.
!

| There is a signature at the bottom of the data sheets indicating

a
that the fata and calculations had been checked.

*-
; .

6. Repeated use of questionable laboratory test data. Some
I

) laboratory compaction test data were used repeatedly eyes though
!

f the field tests compared to them failed repeatedly. In one case,

I the first 15 field tests compared with the same lab test failed.

I Pet. dent soil mechanics knowledge would call suspicion to this.
I

!

7. Ratests foo far from oriainal tests. In some cases, retests to
i

*

; clear a failed test were not taken in the same area. Either

i

I

.

SB 19307
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!
test location coordinates were incorrectly listed on some data

sheets or some ratests were over 20 feet from the failed test

There is also a probab(4.r error in recordins dates forlocation. ,

testing or retesting since one retest was dated 3 weeks prior ;
-

to the tLae the original test failed.

4

8. Limits of accuracy for laboratory data. Specified compactive
1

i effort was 20,000 ft-lbs. This establishes a compaction curve

relating moisture and density for a specific soil. Mo64ture
i

was specified for field placed fill to be within +2% of optenumi

i

moisture as determined by this effort. Density was specified to

be greates than 9526cf the maximum density as determined by this
,

i affort. Prudent soils knowledge also indicates values over

aboet 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 mavisua, the labo

laboratory test data may no longer be aceppeable for comparison
i

j with field data. As compacgion effort is increased, saximum
i
j density is increased and opeiaJe noisture content decreases. The

shake of the compaction curve changes teth a corresponding change
i
! in range of acceptable noisture content relative to optimum. A
!

| +2% numerical value of moisture content acceptable at the specified
!

compactive effort would be too wet at a higher effort and at very
,

I

{ high densities may show assapparent 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
: ,

!
\

!

SB 1830s.
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cespaction test data with assigned field test results are given

at the end of the text. A window of acceptability is show9
'

for each laboratory test. The above discussion becomes

readily apparent. .

1, s o c <

%dy
9. Accuraev of test equipment. Calibration data for thedsgajad

Nuclear Bensity device indicater a range of accuracy of 143.

Such a large variation should be verified as it could have

impact on test results that were marginally acceptable.

10. Relative density versus Broctor type compaction curve. Cases

were noted where material classified on the data sheet as zone 3

(sand) was compared to the proctor ype 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 laboratory

test data. .

s

In summary, referring to the attached data plots, only about 257. of

the field testpresults fall in the zone strictly defined bj 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 entainable sospective effort of 1003 of AatM D 1357.

Basedontheshotgunscatterotiddaadshownontheplots,eventhelaws

of probability indicate this auch data weeld fall into the acceptable

window.

_:
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Since no reliable conclusions can be drawn to clearly define sood

i data from bad data, all points are suspect and, therefore, all of i

I the thousands of data points determined by U.S. Testing should be
:

i discarded as totally enreliable. !.
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JOS 7220-101
--

.!

SPECIFICATION & SU3 CONTRACT REQUIREMENTS

AND

ENGINEER 1:lG PRUDENCE
|

1

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

Specification 7220<-208J

Specification 7220-C-210
'

,
Subcontract 7220<-208

t

Specification 7220-C-211

Specification 7220-C- 22
l

Doceent Prudent Practicea

Subcontract 7220-C-208

1. No. 24, page 7 of 15, states 1. No explanation required.

| that the Subcontractor shall

be responsible for his work
t

'

and for any damages caused
!

] by him.
i

| 2. No. 25, page 8 of 15, 2. No emplanation required. '

i states that during performance

of work or final inspection

or during the warranty
';

period, Subcontractor shall
i

! . correct any defects taused

by hine

SB 18314
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MIDIAND NUCf. EAR FIANT
:,

J05 7220-101
'

SPECIFICATION & SU5 CONTRACT REQUIREMENTS [

- AND

EWCir IRING FRUDENCE ;.-
,

i .

This is a comparison of what the docuents call for in black and white

as' compared to good prudent soils engineering. . Documents referred to

are listed below |

Specification 7220< -208
J

l Spscification 7220-C-210
I

,

subcontract 72204-208
,

Specification 7220< -211

Specification 7220-Ca 22
.

Prudent Practice_Amment _

Subcontract 7220-C-208

1. No. 24, page 7 of 15, states 1. No esplanation required.

that the Subcontractor shal,1

be responsible for his work
.

.

and for any desages caused
,

by him.

2. No. 25, page 8 of 13. '
~

,

states that during performance 2. No explanation required.

| of work or final inspection
..

or during the warranty

period, Subcontractor shall

correct any defects caused
.

'

bp haw. -

,
.
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Doceent Prudet Practice .

|
"

.

Subcontreet 7220H:-208. Con'd '

~:

3. No. 40, page 13 of 13 3. Properly skilled workmen

states that Contractor would have recognised bad

can terminate Subcontractor test results.

for default. Lack of .

properly skilled workmen 1

is considered default.

4 No. 42, page 14 of 15, states 4 No explanation required.

that finsi acceptance by

Contractor is subject to

inspection and testa proving

work was done in accordance i

with requirements.

S. No. 45, page 14 of 13 S. All ratesting and exploration

discusses payments to is due to faulty testing by

Subcont.ractor on successful U.S. Testing therefore, they.
,

completion of work. should pay for it.

*Subcontractor is responsible .

for defaul:s.
,

6 Exhibit C, page 17 of 47. The 6. U.S. Testing Company position

last sentence of the first as statW by t h selves.

peregraph states: "Our

Compee?'s resposelbility to

the Utility is to provide the

with data to allow them to
.

accept or reject specific

construction materials." .

.

58 1!t316
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Doctznent Prude Practice

Subcontract 7220-C-208, Con't
.

7. Exhibit C, page 17 of'47.~ No. 7. This recognizes U.S. Testing

2 states, "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. )
|

Item F states: "Immediately

inform the designated Quality

Control Engineer of any

specification violation or

failure in test results. Such

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

is to provide inspection and

- test data to the QC staff.

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,

is outlined here. and Note on page 27 of 47.

.
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Document PrBdedanErIca&cece _.

Su outract 7220-C-208, Con't
.

7. Exhi e C, page 17 of 47. No. 7. This recognizes U.S. Testing

2 stat "You are to Co. responsibility of having
,

immediat v. report data that personnel competent to judge

indicates terial that does acceptability of test data

not comply to pecifications results.

or procedures.1
'

8. Exhibit C, page 20 f 47. 8. See Note 7 above.

Item F states: "Imm iately

inform the designated lity

Control Engineer of any

specification violation or

failure in test results. Sue

notification must be indicated

on the appropriate daily report."

9. Exhibit C, page 21 of 47. The No explanation is required..

Note states that U.S. Testing
,

is to provide inspection and

test data to the QC staff.

10. Exhibit C, pege 26 of 47. 10. U.S. Testing did not do what

Soils inspection and testing they s id they would do.

I

as understood by U.S. Testing Refer t items B, C, D, E, F,

is outlined here.
- and Note on pages22 of 47.

;

|
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Document Prudent Practice
w

Subcontract 7220-C-208, Con' t

11. Exhibit C, Page 29 of 47. 11. ASIM 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
1

,' 12. Sec. 9.1, page 14. When 12. Do we have records that we
4

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 determining

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.
,

4

9

6
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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
.

Iten E quotes wrong ASTM effort is referenced rather

designations for referencing than 20,000 as specified.

laboratory tests.
4

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 frequeccy relat initiat&te in determining

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 bes

shared with Bechtel/ Client QC

to provide this data to

Subcontrace.or.

14......

Spec 7220-G-22

14. Sec. 4.1, page 2. Review )y the

Contractor dobe not relieve -

the Subcontractor of any of

!' his contractual responsibilit$es.

,

b

i-

!
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Doctament Prudent Practice

Spec 7220-C-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

15. Sec. 12.6, page 50. Moisture 15. Spec refeu only to +2% from

content is specified as 2% optimum, not to optimum as

above or below optimum. defined by ASTM D 1557,

ASTM D 698, or 30,000 f t-lbs

effort. Also, a prudent soils

lab technician knows tr$t

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

D 1557 for cohesive soils and of Spec 7220-<-2107 It appears

relative density of 80% for to do so.

granular material.

17. Sec. 12.4.4.2, paragraph 2, 17. A statement of _+4% deviation on
Xpage 43. Nuclear device may be the Trexler equipment seems to

used provided results are preclude compatibility of this

compatible with those obtained devic 2 with conventional tests.
'

by the specified procedure.
. .
'

SB 1S322,
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Document Prudean Practice

Spec 7220-C-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.
'

Spec 7220-C-210

15. Sec. 12.6, page 50. Moisture 15. Spec refers only to +2% from
,

content is specified as 2% optimum, not to optimum as

above or below optinua. defined by ASTM D 1557,

*
ASTM D 698, or 20,000 ft-lbs

effort. Also,aa 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-

campaction equal to 95% of Vui1Di C-208 modify Section 13.7.1
.

D 1557 for cohesive soils and of Spec 7220-C-210? It appears

relative density of 80% for granular to do so.

granular material.

17. Sec. 12.4.4.2, paragraph 2, 17. A statement of +4% deviation on

page 43. Nuclear device may be the Trexler equionent seems to

used provided results age Preclude compatibility of this

compatible with those dbtained device with conventional tests.

by the specified procedure.
.

'
6 y

J-
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Spec 7220-C-22--

18. Sec. 12.4.5.1, page 43. This 18. Prudent soils technicians know
wsolsim coM(mm,es

.

section tells in detail how to is not a vertical line

determine 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

states minimum density but not technicians would realize that

a maximum. densities above 100% of that

specified would have a lower

numerical value of optimum

moisture' content. M" / U
b & s$rs$ /*C 5 |
SwJ G w psd~s

f

,

*,- .

\

.

.

( acT3se2d suspnsd susanson
.

saisos2d suspn2d susanooq SB iS324
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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
..

detemmine maximum density and but that aptimum moisture varies
.

optimum moisture content. with density.

19. Section 12.6.1, page 50. Spec 19. Prudent soils engineers or

states minimum ' density but not technicians would realize that

a maximum. densities above 100% of that

specified would have a lower

numerical value of optimum

moisture content.

i

.

Document Prudent Practice

18. Sec. 12.4.5.1, page 43. This
.

'

Document Prudent Practice

Spec 7220-G-22

18. Sec.12.4.5.1, page 43. This

.

SB .8325
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Mcpom es to NRC Quacticns
Midland 1&2,

0 :

[ Question 362.2 O .5.4.5.1)
Question 12nd the cesulting discussica on Page 8.00-1 included\ N

four PSAR stated that all' natural sandsh in Amendment V wb;w ') tmt

with relative ius tres less than 75% would be removed beneathall clase I struu ;les .rud beneatn n:n-Class 1 structures so
sited that thnia; 2:.. lure could endanger the adjacent Class 1
structu.es. IJiscuss the methodt. employed in mapping and removing
the sands 1,oring Jesa than 75% relative density. . Provide plan j

and sectional 2'.7 res showing the areas where these materials.

Fi.iaru A9-2 of the PSAR which displays subsurfacewere removec.. piping snould be updated to ahos removal ofprofiles of C3es*2 J
sands of less h.:. ;".,% re.lative de.nsity. and be presented in the
FSAh. Figure 2,o+22. of the FSAR shows loose sande beneath the
Class 1 tar's i ' 8 hough they we.re to have been removed. EAplain
this irconsistr.;;y, e.nd provide proper documentation of as-buli.t
conditions,

i

Responses

In 1970, 6~ sc.!' bcn.ngs were made at the possib?.a '.ocations of
Category I stJ.ue:".tras and systems to investigate loose surficial
sands. Thear.. e te shallow depth borings with depths ranging from

! 9 to 40 feet. Tw. borings wera designated D-1 through D-60 and
are includec in Appundix 2A. The locations of the borings are'

shown en FSAtt 7.gu e .? .5-17. .

.

It is seen &co Figurc 2.5-42 that standard renetration blowe. cont
values of 10 r.<, S. Me,,is per foot are required at depths from
zero to 15 fket 0 r a rela'.ive density of 75%. Examination of
Table 2.5-25 ,ind icne boring logs shows the D-borings had tha
blowcounts nececsary fo' relative densities in excess of 75%.
Standard penatration blowcounts were recorded at various depths
in these .' rings. Elowcount val res were in excess of 20 blows

1 7er foot . 1 ote- *.xception. Borehole D-48 (refe.r to*

Table 2.5-25) Mdicated ono blowcount of five at an elevation
! approximately S95 feet. However, borehole D-48A, located 5 fee".

1
a'tay f;.au r, 8.'!, Sowed a minimum blowcount of 20 at approximately
6 0 ". feet 1- .;r : ;.r. .

Shortly n.'iar tt D-borings were completed, proj;ct.act4.vdti.m / 7
po.:tpo W. drom 1970 to it,73 because soil borings und0r one /- gwere:

of .;he Categm:y 7 tanks were not made until 15.*78. The subsur nce ,

profil.a shcurn .h .7igure '2.5-21, 'Rev 1 (January 3, 1979),
indica'ted th' possible exittence C loose wVc.;.

r

During 19'7?. tw.rous coil bor.ings wore made in tne '2 c.k Sm !

at ..i ?nd eiscwhere in the ;;.lant area. These boriars are
L , 2, D, D , Q, and C".?, ed. their ?acet!.onsdee4 gnatend f. . C. Me N GT

are 'indusH J. cigure 2.5-17. /*2 boring logs ars 4 c/:1', f.ed i t
App.'.ndl.s 2A.

. . .

Q'A E 3 nevision 18
's,79

.

. . . _ . . . . . . . . . . __

.
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d Midland 1&2.,
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; .
Ths plant area now consists of man-made fill ranging from 25 to.

t # ' 35Gfeet high.- Under this condition, standard penetration !

f2 1* blowcount values of 20 to 25 blows per foot are requiredm for a i

(f. f ' elative density of 75% at-depths between 25 to 35 feet as can be
fc | seen from Figure 2.5-42. The T-borings in the tank farm area

s register blowcounts more than the minimum for a relative densityf. 3,,
C E' ofc.75% (refer to Table 2.5-25). Therefore, the sands can be

y- 4 * classified.as' moderately dense to dense. Based on this, the.

gaubsurface profile, Figure 2.5-21, has been revised excluding the
'f. ;%ayw
-

.
possible existence of loose sands. 18

-.

,'
-

A few borings elsewhere in the plant-aren, namely DG-7, DG-28,).se m , .;. .: .

3
f /
f %'['and CT-1, indicate blowcounts of 9 to 17 blows per foot at70

These are isolated lenses and /g; elevations of 599 to 604 feet.#

g :,will not endanger the integrity of category I structures. y
4 d.4;;(- .

. u.

1 ^ Based on the facts discussed above, it is concluded that the
..

;
..g. % ,. surficial sands existing in the plant area have relative
;- sj?udensities greater than 75%.

t %}q.Qf'& Mi
'. .g -

? -::#: J| 0$$ '

? hN -

s-
MR.J. 'Giblisiand W.G.'IBolta;' "Research on Determining the'

id/(M, -
.

J ,** Densitynoff Sands by' SpooiPenetration Testing," Proceedings- 16|8.)
'
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Responses to NRC Questions'

Midland 1&2 .

::
.

4

9,. :. Question 362.1 (2.5.4.5.3)
-

- Provide a summary of the results of field density tests for
'coatpaction and moisture control of structural fill beneath and,

|

'j adjacent to category I structures.

.i Response

.r'
" Subsection 2.5.4.5.3 has been revised in response to this
- question.
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Responses to NRC Questions
Midland 1&2

=

.|
Question 362.9 (2.5.4)
The response to Request 362.4 is insufficient. Table 2.5-14A
shows the structural settlement measurements available to date.
Provide the reasons for the lack of survey data at Benchmark in
Numbers A-3 and 4; C-2, 3, 4, 5, 6, and 7; and T-2, 5, 6, 7, 8,
9, 10, 11, 12, 13, 14, and 15. In Subsection 2.5.4.1'3.1 of the
FSAR, reference is made to Figure 2.5-78. The figure number is
in error and should be corrected.

Response

Table 2.5-14A has been revised to include the settlement
measurements for the subject benchmark numbers.

Subsection 2.5.4.13.1 has been revised to reference the correct
figure.

Settlement benchmarks have been installed and monitored at
; selected locations on the major plant structures. Benchmark

locations -are shown in Figure,2.5-48A Benchmark,41evation
f' measurements are presented in Table 2.5-14N2 '' f % - ,- 9-

; f y k f 'r'3/ . ., ; . . - : -
<

Measured settlements were act. measured ,fron''the ' start lof i 18
construction. Available settlement measurements are presented
graphically in Figures 2.5-89 through 245-91 for -the reactor,
auxiliary, and turbine buildings. Building load intensities
estimated from actual material quantities.used incconstruction
are also shown in Figures 2.5-89 through 2.5-91.

- . . ~ 7
-

.

Examination of measured settlements ' indicates they are small and
relatively uniform. Settlement measurements will be continued
and provided. Settlement measurements will be compared with
predicted settlements based on savailable load-settlement behavior
for the reactor buildings and will be presented in the April 1979
amend =="*- This comparison cannot be made for the aux 111ary ana ~
turbine buTidings because only limited load-settlement data are
available.

~-

- -
7

, Qi -

|

|

v
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~ Responses to NRC Questions

; Midland 1&2>

_.
_

Question 362.11 (2.5)
I\ ' report by Dames & Moore for foundation JN The March 15, 1969,'

investigation and preliminary exploration for borrow materialsj which is $ncluded in your PSAR provided final foundation design
criteria, including:

"d) Recomme'nded foundation type and estimated
total settlement for the auxiliary building ,

>

which is located between the two reactor
|

buildings. Its structure and foundation will
be separate from those of the adjacent three 3;

buildings to allow for possible differential
settlement which must not exceed 3/4 inch."
(Emphasis added) \,

| The June 29, 1968, report by Dames & Moore on this same s,ubject,
.

also states their understanding that the maximum allowable 'differential settlement between the gaawasu. 1,silditig and the
adjacent reactor containment building is 3/4 incn. f

Provide documentation that this maximum differential settlement
between buildings [has"not?and will not be exceeded throughout

. > -.t w.= f b'cplant life.\ .'
(,#,. ..

-

i
.

% n % bg h (. g/ ; {t

fa c. H h

Response r ,g . , ; 7 p, ,p 5 p p w n,,

Allowable? differential' settlements referenced.from Dames & Moore
reports dated June 28, 1968, and March 15, 1969, refer to
settlements between the reactor containments and the auxiliary /,1

build _ina.
-

,

has not been monitorea since the/ 'Settlement of these str-t a

construction settlement senenmarks were instau u at
!

locations shown gure 2.5-48A. Available settlement data and-'

estimated building loads for the reactor containments and the
auxiliary building are shown in Figures 2.5-89 through 2.5-91.
Applied loads were estimated from material quantities used in
construction. 3

Examination of measured settlements for these stn'eturesindicates that differential settlements are small and tclatively
uniform. An evaluation is being made to determine when
interconnections were made to allow determination of the amountof differential settlement occurring since that date.Ais
inf6rmation wul ne pauvided by --n ==n t in Apr1 N Further
sef.tlement analyses m uslaering ultimate building loads, loads
from adjacent structures, and the construction sequence will be
made to provide estimatas of differential settlements.
Settlement measurements will also be continued during and after
application of final loads.

C
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Responses to NRC Questions
Midland 1&2 _.

.

Question 362.12 (2.5.4)
Describe your preloading program which is planned to further 17
consolidate backfill material underneath the Diesel Generator
Building. Include your schedule for these activities.

\~
Response

-

.

The diesel generator building is founded on 25 feet of backfill
material (el 603 to 628 feet) as described in FSAA Section 2.5.
In July 1978, the settlement of the diesel generator building ,

k exceeded tha_anticinatect vainaa ahnwn in FSAR Figure 2.5-48. >
Independent consultants, Dr. R. Peck of AIDuquerque, New Mexico,'

and Dr. A. Hendron, Jr. of the University of Illinois, have beenA

retained to evaluate the problem.*

,

A preloading program recommended by Dr. Peck and Dr. Hendron was )
'

. chosen to consolidate the soil under the diesel generator
building. The preload program accelerates the soil consolidation |

process so that the major part of the settlement occurs when it
can be evaluated. . Additional: recommendations _ mad.e.by J.he

i % p ''s S f
,

consultants include: 'p h t S -

: .i i j." E%'F .[,** T . F F 5V %s. .I.1. u Raising. ther site groundwater table iby'fillingjthe 2z .

cooling pond to its maximum operating level
v. .v. n s ~, w nna n m: n ~?

2. Completing the? construction of the diesel generator
18,

; building to maximize the soil pressurem i*

| The preloading program ' includes' filling the interior of the
diesel generator building and the surrounding area with
uncompacted pit run granular materials. 'A system of soil
instruments recommended by the consultants is installed to
measure the effects of the prelbad. The types of soil
instruments are recommended by Goldberg-Zoino-Dunnicliff &

! Associates, Inc. and installed under the direction of
; C.J. Dunnicliff.

The depth of proload recommended is 15 to 20 feet. The preload
covers the interior of the diesel generator building and an area
20 feet outside the diesel generator east, west, and south walls.

| The preload on the north side is retained by temporary retaining
forms because tb.e turbine building is located on the north side
of the diesel generator building. The material quantities and in
situ densities are measured to estimate applied loads. The
preload sequence is dictated by the turbine building wall
reinforcement ar:d the requirement to gather data from the soil
instrumentation. The preload sequence includes an initial hold
at a 10 foot dept.h to obtain any soil data followed by 5 foot
lifts to o' hin additional data.

.

L
'
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- Responses to NRC Questions
Midland 1&2 -;

Activities performed prior to placement of preload material are
as follows:

.

Isol,ation of the structure from settlement restraints1.

2. Reinforcement of the turbine building basement wall

3. Baseline survey of selected underground utilities
1

4. Installation of the soil instrumentation system j

Each of the above activities is discussed in' detail in the
'

following paragraphs. -

.

1. The restraints preventing the diesel generator building
from settling with the fill material are four electrical.

duct banks. The duct banks extend vertically through
the footing and plant fill down to undisturbed material
at el 593'-O". As a result, the duct banks transferred,

appreciable building weight to the natural soil and
prevented the structure from following the settlements
: associated with the fill e tarial. fThe. area near the..

A duct bank was- excavated to expose ,the extent.of support.
| ;The duct banks are chipped back to below the ; footing for

4 height of 12tinches anditosa siz'e:less;than the ;^ %

opening in the footing. The ducts are wrapped with 18

resilient material doca size 2 inchas larger than the
duct. ,The excavated'. area under the footings is

"' R i ;backfilled with lean concrete.
,

, .

2. Because of the close jroitimitj 'of the turbine building,
temporary reinforcement,of the basement wall is required
to support the additional lateral earth pressure from

,

i

I the preload. The reinforcement consists of a system of
! tie rods to the diesel generator building, shinuning to

existing structures, adding structural steel bracing,
buttresses, and composite concrete reinforcement inside
of the turbine building,

i 3. Selected utilities are profiled using a. pressure

| registering device to provide a base survey to compare
with c profile to be taken after removal of preload.

i The profiling device and profile measurements are made,

'

by Goldberg-Zoino-Dunnicliff & Associates, Inc. under
the guidance of C.J. Dunnicliff.

The soil instrumentation installed consists of-
piezometers, settlement platforms, and Borros anchors at
selected locations and elevations within and around the
diesel generator building. The soil instrumentation is
monitored at frequencies appropriate to the rate of
settlement and dissipation of pore water pressure. The i

instruments are expected to be monitored at daily
,

\

Q&R 2.5-20 Revision 18 -
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Responses to NRC Questions
Midland 1&2 .

.

intervals during preload placement and for one more week
thereafter and at weekly intervals during static
conditions.

The schedule to complete the activities described is as follows:

The soil boring program, placement of the soil instrumentation,
and removing settlement restraints have been completed.

The turbine building reinforcements, the pond filling, and
construction of the structure are in progress now.

18

The placement of the first 10 feet of preload directly north and
south of the building plus within will be completed in
March 1979. The preload is estimated to be removed within
6 months.

When the diesel generator building settlement evaluation _is
- cu-gW, th resulta v4 Q_be included in the FS F An is
presently estimated that the aeta.u.m or une preload evaluation
will be included in the July 1979 amendment of the FSAR.
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Responses to NRC Questions
-Midland 1&2

,

:

} Question 362.13 (2.5.4)
Provide your program for reassessing the properties of the

i backfill materials after co;apletion of the proloading program of'

request 362-12. This program should differentiate between:
,

1. Areas affected by the vertical conduits in the Diesel~

Generator Building area, and 97'

2. ' Areas not affected by the conduits.
'
.

Also, provide your program for confirming the dynamic
characteristics of the fill materials used in seismic analyses of

; Include your schedule for this program.supported structures.

|

{
Response

Backfill material properties in the diesel building area.will be
j assessed based on the settlement, pore water pressure, and'

rebound results obtained from the preloading program described in
the response to FSAR Question 362.12.. Preloading will. involve i

loading the foundation soils in excess of the final building- |g; k: %E wy e'' y [e q.V '.p [p +g., 48 f .f
loads. : ! E / .-..

f s t- - -

; With respect to the areas being affected by vertical conduits, j
;

they have been separated from the building as discussed in the
response to FSAR Question 362.12. Where possible, results of
monitoring the building and instrumentation;.will be reviewed to

;

; evaluate the effects, if any, of the vertical conduits.

)
v ;~ r y ,

compressibility of the backfill materials will be estimated from
| settlements of the building and underlying soils measured during
i

preloading. Measurements willshe made on the building, and

i Borros anchor settlement rods and settlement plates will be
installed at selected locations and elevations throughout the 18

backfill. Post-preload ultimate settlements and time settlement
behavior will be estimated from load settleswnt responses
obtained during preloading, taking into account the final
building loads being lower than those experienced during
preloading. Shear strength of the backfill materials will be ,

assessed considering both frictional and cohesive strength
properties. To aid in this assessment, laboratory consolidated,
undrained triaxial tests accounting for stress history effects
will be conducted on samples taken before preloading. The
consolidation stage of these tests will be designed to simulate
field conditions experienced through removal of the preload.

Dynamic characteristics of the backfill materials will be
reassessed from moduli obtained from rebound measurements because;

| stress behavior of the soils measured during rebound will be at
strain levels comparable to those experienced during~ dynamic'

loading.'

(
,

Q&R 2.5-22 Revision 18 :
2/79 -

-
.

**

_,- -,-g- - - - - --,,-e---,---m-v. -e-,,,c,- ----,--,-,-.--~-----~nvm--ee-,-r,,--g,w,www-rs---w--mr, _ ~ - = = - - - - _v- - - -- - - - ,--~g ,-



- -- . -. ._ . - - _ _ . . _ . . _ _ _ _ - _ _ .

~ .. *# '

..,
,

Responses to NRC Questions'
Midland 1&2

Estimations of post-preload settlements will be made basted on
settlement versus time behavior obtained during preloading. A 18

. ace of the preload program is discussed in the response toset.
FSAA Question,362.12.

.
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Responses to NRC Questions
--

Midland 1&2/

Question 361.7 (2.5)
You have not responded fully to Question 361.5. Provide a jr

comparative quantitative analysis of the seismicity within :

200 miles of the site and other similar sized areas 1n the.

4

Central stable Region. The purpose of this analysis is to permit
a more detailed evaluation of your contention that the Michigan
Basin should be considered separate from the Central Stable 18

*
Region.

w
Response

;
.-

A comparative, quantitative analysis of the seismicity within j
<

200 miles of the Midland site and other similar size areas in the :

The results of this )CentralStableRetionwillbeconducted[1979 amendment,'

analysis will be provided'i.. i Ayua.
^ m
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Responses to NRC Questions
Midland 1&2 =

Question 362.14 (2.5.4.10.3)
,

In the light of the large settlements of the plant area fill that
has occurred and the fact that the unconstructed portion of the
service water intake structure is intended to be founded in the
plant area fill, what measures will be taken to avoid. the
possibility of excessive settlements of this structure?
Response

A review of measured settlements after application of 95% of the 18
building loads shows that settlements of the. service water intake
structure have been small and relatively uniform. Settlement
benchmark locations and measured settlements are provided in the
answer to NRC Question 362.11. Settlement measurements will be
continued.

A review of field records will be made to determine the types of
backfill, its configuration, and properties indicated by density
tests to further evaluate the possibility of futura mettlements.
This information will be submitted gy amendmMt in June lh

f,~~
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[
,/ Question 362.15 (2.5.4.5) y j .

.
=

d.R-Provide a. detailed list of changes that have occurred !the

compaction control specifications. Begin with what is specified f, '< 4^
in the PSAR and proceed to those specifications that are ' NM K,
applicable at present, giving the dates and justification' for all ~.T. e

changes. Include in the listing any changes in types of. fill -[.@ . 5 ;

material required for different areas, methods of compaction a .; W , d' j

Q}yq,.;..g'3 gcontrol, required degree of compaction, allowable moisture
*

^:p %y'content variations, and lift thickness.
-

. u. .;.,

. w J.p. t '.
.C l2i

V:s:n*9.p.

a-
Response v.:- a, r .v 1s - . 4, p

Earthwork operations began in June 1969. Technical Specification, 3 !.} ,.

'

, 1,

7220-C-10 was initiated in April 1969. This specification was f.
'%/ 7'primarily used for excavation of plant structures and for > -

constructing cooling pond dikes'. The earthwork operations were 4 7

discontinuedduringthelatterpartof1970becausetheproject'f.Shp.)k
;:N*? U

y;~ggi..ms.g-was shut down.
:,q.g 3.

The project was reactivated in 1973. Technical Specification 46f"
7220-C-210 was initiated and Technical Specification 7220-C-10 .,ff|.f '18

was superseded to cover earthwork for plant area fill'7as well as W.Se,Qi;hicooling pond dikes. Technical Specification 7220-C-211:was:
originated to cover the structural backfill which is to be . 5.M * J/
performedinareasnotaccessibletomotorizedrollersuhSeveral%$dh Y
changes to these specifications were made at various. stages of M& :E

I the project. The changes in the specifications with'n @ @; $ E',

,

justifications are listed in Tables Q&R 2. 5-1, 2. 5-2,f and 2.5-3.4, y
. % % & .: 4 . C

A comparison between PSAR (Dames & Moore recommendations)'and the. N,s.-

4. /:Wspecification applicable at present (7220-C-210) has been made -

and is included in Table Q&R 2.5-4. Earthwork in areas.not D'eS
accessible to motorized rollers and criteria for structural le-Y

-

[?: backfill is not discussed in the PSAR. ;- .

e

, , :.
.Tables Q&R 2.5-1 through 2.5-4 address the areas such'as. v

, . .

?y;:,@MX , , . -'e<
foundation preparation, materials, freeze protection,'~ lift .
thickness, moisture control, compaction, nlopes,and supervisic.a.39 $.

.

Editorial, administrative, and other changes not per*=4=4ng to 7-y?N
.. ep

- '''

f~ w . [earthwork are not' addressed. ~
~ ~ ' ~

'I i dYhki
'

i + hm .
WrdNib.., .

%. Q! -d%WK-Ak,-
. . .=

^ :: %:., ? 1m. .m.. . . .
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Responses to NRC Questions
Midland 1&2

T
/

j . Question 362.16 (2.5.4)
Provide a copy of the Midland settlement study by P.K. Chen
entitled " Settlement Evaluation for Plant Area."i

.

Response

The Midland settlement study entitled Settlement Evaluation for
Plant Areas is a Bechtel engineering calculation. A summary of
this settlement study, including the parameters used to es'tablish
the analytical model, the methods of analysis, and a discussion
of the results, is provided in FSAR Subsection 2.5.4.10.3. If

additional information or detail is required, a meeting can be
scheduled and the full calculation made available for review andi

discussion. 18-

A revised settlement analysis is in progress and will consider
the following as-built conditions:

4

J

1. The foundation elevation and type for diesel generator
building

2. The compressibility coefficient (Cc/l+eo) of the plant
area fill based on borings, laboratory tests, and
monitoring results of the diesel generator, building

; ;

3 Final reactor containment building loads ,
'

' The revised analysis is scheduled for completio in July 1979.,

!

|

\

|

!
' '

- .-

i

!

*

.

I

,

..

.

| U-
| .

Q&R 2.5-27 Revision 18 ,

l 2/79 |
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Re: pans;c to NRC QuOcticns
.

Midland 1&2

I Question 362.17 (2.5.4.10.3) _:

-It is our understanding that the estimated settlement values for.

the diesel generator building shown in Figure 2.5-48 are based on
the building having a mat foundation. If this is so, provide

settlement calculations and ultimate settlement values based on
the design foundation configuration as presented int

section 3.8.5.1.3 of the FSAR.
- _

Response

'The estimated ultimate settlement values indicated on 18

Table 2.5-4 Lwere based originally on the diamel cenerator ;
A compar: son of the induce;1building havinv a mat foundation.

sr.resses versus depth between a mat foundation with (
ve m caA Iuniform load intensity and the present design of the diesel
generator building at various locations will be made by amendmenti

in March 1979.
--'

! Because of the variable soil conditions under the diesel
generator building, the predicted ultimate settlement will bei

i based on the measured values which will be obtained from the
i ongoing monitoring program
,

{
~ '

'

i
c.. .. . . f.- r,- ,,. .

s J
,

s

|

:
,

,

|
.

Q&R 2.5-28 Revision 18
2/79
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MIDLAND 162-FSA
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.

U TABLE O&R 2.5-1
I CHANGES IN COMPACTION CONTROL SPECIFICATION,
| TECHNICAL. SPECIFICATION C-10

I.

I *
Description

Rev or Purpose Justification, Besarks ,
*

No. Date of Issue Change or Changes Made

4 4/17/69 Issued for
bids-

* ,

1 5/2/69 Issued Section 1.1.3 in Section 1.1, Clarification*

Addendum 1 Work Included, was modified to ,

: einclude a detinition of work 'N..*
B ,

|
limits. '.

-

s.. ,
,

' *'

.

Section 11.2.1 in Section 11.2, scope change'
* 's Excavation, was expanded to *

.include any excavation required
for the Miller Road Culvert. ,

18,

Section f2.5.6 in Section 12.5, Alternate means of providing sur-
Backfill, was modified to spect- charge

fy 5 feet of surcharge with |;
slurry backfill material over a
the back!illed slurry trench

(instead of 2 feet of zone 1' '
; material and 6 passes of 50 ton a
i

rubbertired roller.

Section 13.1 was modified to To provida bond between embankment ( ~f
'

include that the foundation should sad original ground surface. Alter- ,I*

be scarified and moisture condi- nate roller approved by contractor :

' - tioned as required. It also was allued to facilitate constru- '(
specifies that an alternative tion.' Improved subgrade preparation. ' . -
roller can be used if approved by \$'the contractor. Additional passes jj
may be required.

' 4

Section 14.1.2, Sultabit'.ty of . . Assurance to meet the requirements'
,

:Materials, identities the responsi- of specifications
te

*

j bility of the subcontractor to
iji

~ conform to the specified material e

.
required. The results are to be.

.j f). requirements by making tests as p,
*

,

approved by the contractor.
,. g'

,
-

g li*

i,
1

^ ; 1
h

*
' Table O&R 2.5-1

(sheet 1) ;i
Bevision 18

^

g
2/79 . .,
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C101Amo 132-rSAR .
'

; ts
.

I
r = e6a 2.5-1 (continued)*

t

. s

: Description i

Jeetification, pesarks
f

or Purpose Chamee or Changes Nede
. nov Oste of Issue

To emphasise that the materials used /|Section 14.4.1 clarities theresponeihility of.the subcontractor in the embankment should meet the
,

to make tests on she materials to
specification requirements *

be used in the construction of!
I

*
'

embankmente. *

i - The PSAA"' indicates that the L, ,

i The gradation requirements for materials available onsite are
!

tone 1 material was revised. The acceptable for fill. Some onsite'
,

-) requirement 4 that not note than borrow materials had fines in excess
'

, t

1 604 passing a S200 sieve was .*4 ''

of 60% passing sieve 8200. . .dropped., ,,
Reflect danign changes ,

The intent of this addendum was |
3 2/10/69 Addenden 2 to raise the top of the dike elev- $ twas added. ation to 632' and the escavation

-

!a, .Isaned for
construction to elevation 615'. Various ~ s-

'

! ,

paragraphs throughout the - i
.

*
'

( specifications were modified f c gg
'

,
,

' to reflect thepe changes / :
T To delineate requirements for ' + !

This addendum dealt esclualvoly sealing wells and emploratory holes }
3 7/18/69 Addendum 3 with section 10.e, sealtag wella. !

'

was added It was expanded to include esplor- i

atory holes and specifled pressure
' ; grouting for both wells and .

'|s
;

. F
'

,

.
emploratory holes. |

The scope change included additional'

| [
i'

sectien 4.2, List of peauings, was sections for cooling pond dike and
.I,

4 S/28/69' Addendee 4 meditled by adding Drawings C-119, added channel escavation to dredgewas added
Cooling Pond-eike sections,Sh 3 and,C-124, Channel Escavation.~ and widen the Tittabawassee River.

!

*
,

f,To allow the use of onsite escavated i. . , , .

The specification was revised to material for dike construction"i,

'
, include tones la and 4A. The

|. ,

lift thickness, andgradation, 1

compaction requirements were all
'

'

specifled.
Project was shut down. (

Addendum 5 [5 *

was originated.
nowever, it was
not issued for

,construction
i
'

. Table Osa 2.5-1~
(sheet 2)
tevision 18
2/79 ,

!
I

I

I

ee- t
*

i*

N'%,w . . _ _ . _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ . _ . . _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . . _ . _ _ _ . . _ . _ _ . _ . _ _ _ _ _ . . . _ _ _ _ _ _ . ~ _ _ _ _ __

_.

m m ;.m

f MIE 2-FSAR
1 .

,

TASI.f: s. 2.5-2 s >

4'
,

'

I !
CNANGES IN COMPACTION CONT 906 SPECIFICATI0W, *

! TECHNICAL SPECIFICATION C-218
. ;

!
I

.
,' <

; :,

!*
,

! Descriptica or Justification and 8. M s ;
'

*
Chames or Chameos Nade* i

, .
Dev. Date Perocee of Issue

!
'

.

i *

A 1/12/73 Issued for client review
-

; and approvs1 k
.

-

Incorporated client commenta| '
' ' **

8 3/29/73 Issued for bids and comments from other
f

*

"", disciplines. j'.. s

I;
,

1 4/25/73 novised to incorporate Section 11.3 " Prior to ,movised design criteria.3
3
4 (

placement of new fill, the outer 18 !
'

; changes slope will be escavated to a -; ;
; - sintaum depth of 2 feet" was f,|

changed to read "... a masimme ',
'

; ,,

| ;+ ' , - depth of 2 feet.'.
,

Section 14.1.1: The ASTN designatica ASTIE C-175 was discontinued i [. .j . .
for the cement to be used in the and replaced by ASTet C-158.f* 1 4/25/73 hovised ,

< groot was changed to AST98 C-158, | I
3 Type 11A, from ASTIl C-175, Type 11A.*

:

):'f ,1 ,
'

f Section 17.2.1 Coarse aggregate Physical requirements for,

f.

for concrete conforming to NOSNSS Type 6AA materials are more ! !4 .

! ! was changed from Type SA to stringent.
| i

j Type 6AA. ;!
,

t
I .

Isamed for subcontract to reflect the lowering of the borrow material.various paragraphs were modified To allow for additional ,.L
**

j j . 2' 7/27/73 .

j bottom elevation of the cooling pond . !
i from elevation 615' to 614'. .

.
-

! . sectica 12.4.4s Density of soil To provide alternate meane *j
r

in place was modified by the for testing the la placeI 5, ;*

1 sentence, "A neclear density [ materials. i
8 ,4 i

| device may be used provided that ; t

the results are compatible with .
>, ;4 .

those obtained by the specifiedi { -

procedure." [
- J, |..

t
[

,

4

section S.2.1 was modified by the , To allow for addittomal.,

addition of the folleming clause,a borrow material. *1
3 7/10/74 movised to incorporate

4

, .h:
changes ...nor lower than el 612'..."*

-
,

9 '

Table Osa 2.5-2
I-

(sheet 1) -
4

Revision 18 3
*

- .' t
- i2/79

f
i
i. g

; . ,

!
'

'a :'*
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' ~ MIDLANn FSA3
.

TABLE Osa 2.5-2 (" continued)
'

*

4 .

Description or

, . Rev. Date Purpose of Issue change or changes Made Justification, and Remarks-
<

Section 12.5.5 was modified to crushed stone material 42'

/ include instructions for the was added to be used for .

baffle dike. .placing of 42 material.- ;
.

NodificationP-Lo T8 Die 12-1 are ,
'

'

*
aW :g .as follows:' e ,

1) For tone 1751mportfous fille The PSAR indicates that the, ,

' ,
' 'r

r| .ttts requirement that not more materials available onsite
'tt.an 60s fines passing a 1200, are acceptable for (ill.* *

/ Some onsite'botrow material__ , f sieve was daleted. had fines in excess of 604- '

' *
'

e: >>
assing sieve 8200.*-

/4 ,
f ,

.
'

' * - 2) The description of sone 4 Improved riprap bedding'

t) material was changed f rom material over originally gg .

a " clean gravel graded as specified zone 4 material. .
>

-

specified" to " crushed,
* ,

stone.' The gradation I ,.
.

<

requirements were also, .4~ *

revised.
, ,

1

t- 3) The gradation' requirements The riprap stocked in m' ;,

f for zone 5A, Riprap, originally quarry was tested and the I

d||l
,

I specified that 50% (by weight) graduation was close to,

"~
_.

- of the material shall have that specified in the speci-
'jparticle.sises of 10 inches fications. Therfore, the

'

. (0100) or larger. .This was' material was acceptable. q? 4

/ ' reduced to 40% (by' weight) . q
,

i Revisedkoincorporate In section 12.4.4 the hole size Clarification of testing
4 6/4/75 of soil with little or no . . .

procedures.
changes gravel was changed f rom a 4. inch :

i. i -
diameter, 9 inch depth, .

)cylindrical hole to that specified
,

i

,

'
. in AST1 D 1556.,

4 ,

ASTM designation C-13h wa. , .s added This change was made tol'
'S ' 7/8/77 Revised to incorporate include additional testing : *.i- to Section 12.4.3 e

g changes capabilities.. .. i
, ,i. -

*
fc . ,

f

(
l
5

'

Table Osa 2.5-2
(sheet 2) j
Revision 18 j
2/79 $,

:
t
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a

.

e
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1 l| .! TABLE 06R 2.5-2 (continued) '!'
..

,
,

i ! |,~

'e- -i*
Justification, and Remarks,

T Description or Change or Changes Made| ' * *

| Purpose of Issue aRev. Date*

! section 12.5: Fiscenent of materials scope of work in areas.
~ ~ ~

,

inaccessible to motorized ,

8 "in areas inaccessible to motorized rollers was to be perforwou ,
'

i8 rollers was deleted. under a separateN
, t
! '

, specification, C-211.
i*

,
^

* ;Nattrials in the borrow,

. i Section 12.6 was modified fras'| areas were wet. natorials |+2% of optimum moisture content with moisture content not !

<

, ,
.1 'Eo -24 and not more than +54 of more than +54 of optiwuu wereIP of the optinua in areas away from allowed to se placed in the

*'

plant area foA sone 2 material. construction laydown ered,,

due to schedule requirements.
." L 18

,

.

,\\ #f b g,i This change was added to |
.

.

' Section 13.7.2 was added. ;| !
.

accommodate the coupaction '* * 's - '"~'

requirements for cohesiontess
4.*. j kylIg{J{,

* .
T

NOTE: For compaction requirmeents
Y' of cohesive soils, see vb' 8p (' \ ?Table U6R 2.5-4..

!,j VV pr9
] Reevaluation of quality programSection 16 was increased in scope ,

to include docusent control, position on subcontractors. ;
I nonconformance, corrective 4

4 actions, and internal audits. i.
,

+

'

Added ASTM standards for 3.

sections 12.4.2 and'12.4.4 were*! ,

Revised modified by adding the provision using a nuclear device fora

6 .4/25/78 i
that if a nuclear density device is testing materials.a

' '
,

used it should be used in accordance*I with ASTM D 3017, using manufacturers-

instructions.
'I *

.:4 ).

I'

t. } i
9

3:h.'$.
*

i *
1 i

,

.

|
'. e-, i

ai
Taule OsR 2.5-4

}i *

(sheet 3)
seviston is .,

>
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TABLE QER 2.5-3

~~.i

CHANGES IN COMPACTION CONTROL SPECIFICATION,
TECHNICAL SPECIFICATION C-211

Justification,Description or
Rev Date Purpose of Isaue Change (s) Made Remarks

0 4/25/74 Issued for
construction

1 1/15/75 Revised to incor- The grain size The ASTM standard
porate changes gradation was ori- specified, ASTM

ginally determined D 422, was inap-
by ASTM D 422-1963. propriate for this 18This was changed application.
to ASTM C 136-1971
and ASTM C 117-1969'

as required (see
Section 5.1).,

.. , . - :- .

.

2 6/4/75 Revised to incor- Section 5.1 was In areas 3 feet
.

revised to show away from theporate changes
.' that the material >outside walls-

' ' of the plantwithin 3 feet of
' ~

' " ,'any plant area structure, the
' structure should ? structural back-

be considered fill was unnec-,

6

structural back- essary and other
fill. Outside materials were

I
~ this 3 foot limit, allowed,

,

other materials
were allowed,

s

,

.

';
.

: !
.

;, .

:

i (sheet 1)
|

-

2/79
\ Kevision 18

.
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TABLE QER 2.5-3 (continued)
?.-

Description or Justification,

Rev Date Purpose of Issue Change (s) Made Remarks

2 6/4/75 section 5.4, Come Compaction equipment
(continued) paction Equipment, was to be selected

,

.
was revised to based on the
allow the use of demonstrated ability

other than to accomplish the
operator-held, required compaction. .

vibratory power Use of compaction
transfers. The. equ ipment other than
use of this operator-held equip-
equipment within ment within
3 feet of any 3 feet of structural
structure would walls should be
have to be re- reviewed by project
viewed by pro- engineering to 18
ject engineering. evaluate the effect

of these. rollers-
. .

con the structural'

i walls.

f .y
''

r Added Section The compaction
I .5.5.2, stating . requirement for

that cohesive materials other
soil, used as - than structural-

: dI,, structural backfill was
' - backfill, should introduced.

be compacted to
! not less than 95%
i .

maximum density
.' as determined

j by . modified
proctor method

' ASTM D 1557,
Method D. \,

j

i

t

i

.

/

9

-( (sheet 2)
Revision 18~'

2/79 i
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TABLE Q&R 2.5-3 (continued) _

:

Description or Justification,

Rev Date Purpose of Issue Change (s) Made Remarks

3 11/8/76 Revised Section 5.1.4 To accommodate
was added allow- vehicular traffic

,

; ,
ing the top 2 adjacent to
feet of backfill structures and
to be Zone 1, to divert surface
where excavation water runoff.

was 6 feet or from the struc-
more. It also tural backfill
specified that areas.
Zone 4 material
could be used
for the top
6 inches, if

[necessary.

Section 5.5.2 was Compaction criteria
modified to allow for cohesive soils
use of the were revised to
Bechtel modified be consistent with

! 8
! proctor test in Specification C-210.

% r' determining the For compaction
7 f- maximum dry den- criteria of, sg

sity and optimum cohesive soils
moisture content. der Specification /'

i

A -210, see Table -
Q&R 2.5-2.

4 9/21/77 Revised Section 5.1.1 was To conform with
revised to show Bechtel standards.
that the grain
size gradation
should be deter- '

mined by ASTM
D 422, instead of
ASTM C 136-1971
and C 117-1969.

,

; 5 10/23/78 Revised Sections 5.6.1 and To reflect changes
5.6.2 were revised made in Revision 4.

I to delete refer-
ences to ASTM
designations
C 136-1971 and
C 117-1969.

1
'

(sheet 3)s

I Revision 18
'

2/79 :
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?Ast.s 2.5-4 (continued 1

PSAR-Dames & Moores Final Report 3/15/69 p_ i

- - * =_ 3Specification C-210

Item Section Description / Requirement Section Descrip..on/ Recommendation
',

,

| 3. Freeze protection 8.0, 12.5, No embankment shall be Page 14 If escavations are to No freese '

'
,-

l be kept open during winte , protection
'

(for excavation 12.10, placed on a frozen at least 3-1/2 feet of is covered . ,

and embankment 13.8 surfaco nor shall any natural sdils or similar under2 .
*

ice or frozen earth be cover should remain in specification ;

; ! . construction) incorporated into the place over the final C-210 for /, embankment. Embank-' subgrade or overlying the 'escavations. ''
*

* ment construction mud mat.
. requiring moisture
I f; conditioning shall be No compacted soils shall 1; suspended if the am- be allowed to freeze. \

bient air temperature Frozen soils are to be e

is 32P and falling. removed or recompacted 18
,

I prior to resumption of .

Precautions shall be
[ taken to protect par- earthwork. ., ,

,

*
tially completed en- .

,

bankment during winter.. .
,

'
i Required reconditioning
j shall be performed *

, *

resulting from lack ofs .

[ winter protection. 3

. 4. Lift thickness 12.5, For Sones 1 '2. and 3h PageI5 All fill and be kfill Test pads
material should be placed were prepared

for construction 13.5 the lift th! as shall in nearly horizontal lifts to qualify,

be determined based on 7 approximately 6 to 8 inches the density .

|'
*

of embankments the evaluation of com- ;
-

n loose thickness. achieved byi paction equipment. testin; 12 inch
,

,
; Maximum uncompacted lift

* -
- thick layers

*

'

thickness is limited to ;. >
-

i

Q for several -

*

, 12 inches types of' ~
'

"4 7 _l'Tg, ,.

,
rollers.,'

'

; y v.--
- %, e ~

J 4,gy g|;

.

^

t 7 m

. ..
, ,.
*

. ,
'

i * e

i t (. -

{ I.
'

1

Table Q&R 2.5-4
Isheet 2)
Revision 18 ,

'2/79,

1 .

'
.

.
* .
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TABLE 2.5-4 (continued
!!
|i .PSAR-Dames 6 Noores Final Report 3/15/69

,

Ites Section Description / Requirement Section Description / Recommendation nemarts g'Specification C-210
4

5. Noisturecontrol 12.6, I Insofar as practicable, Page 15 All till and backfill The optimum .'

materials should be moisture !.
i-

13.6 tones 1, 1A, and 2, which placed at or'near the content was
h;-require moisture control optimum moisture ASTN D 1557

determined ..

shall be moisture conditioned pe .! ]
*content.| *

water content during obtain 20,000
(t in the borrow areas. The nooified to

-

('
. . compaction shall be +2n of ft-lb of energy.m

83the optimum moisture- per ft of #~

content. The wet limit soil.
4for tone 2 shall be that

m'oisture content at which ('
-

I
e

' the tires of the specified '

f' . rubber tired rollers rot -+* *
,,

.

more than 6 inches. i.

, f~ .the surface of fill by .,

r
.y

Recommended Minimum
-

Compaction Criteria f.
,. - " ,,

,

tone Equipment Passes Page'16 Sand Soils Clay So!!s Compaction fif . m
Purpose t Relative t of Max. was done

ff 6.' Compaction ! r me
13.7 1 50 tonm 4

of Fill Density *8 Density in accor-

? 1A 50 todia 4 -' "*

2 50 tod# 4 Support 85 100 dance with g
ASTN D 1557of struc-

1 3 50 tod" 4 s modified to .,,

tures !-
.. . .1 (or vibratory roller) obtain,

|
4 Construction equipment Adjacent 75 95 20,000 ft-lb s

energy per
to struc- a og ,ogg,! routed over the zone Itturesj or additional rolling. .

,

a as directed by con- f' Area fill 70- 90.

I
- tractor :' ' (not sup-8

! 4A 50 toneu _

porting
,
' i (as directed by the or adja-

contractori
4

cent to'

5 NOt required - ,
, ' ' struc-

- 5A Not required - -^
| ' 6 Not required - - tures) .

'

.g i
,

. , . .,

t

! .

f .

:. Table 06R 2.5-4~

(sheet 3).

Revision 18'

2/79.
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TABLE 2.5-4 (continued .

PSAR-Dames & Moores Final Report 3/15/69
$

Specification C-210 Description /Recommenda tion Remarks .

Description / Requirement Section
Item Section

A pass shall consist of the ~

entire coverage of the area *
with at least one trip of
the equipment specified. To
effect complete coverage of
the area being rolled, each *

,

trip of the roller shall
overlap the adjacent trip
by not less than 2 feet.
Dumping, spreading, sprink-
ling, disking, or harrowing e

and compacting may be per-
formed at the same time at <

different points along the
section where there is

's sufficient area to permit
these operations to proceed gg
simultaneously. .

i Additional' Rolling - As. .

! determined by the contractor,
If the desired compaction of
any portion of emba..kment
is not obtained by the mini-
mum passes spectiled, addi-*

tional passes shall be made
over the surface aree of such
designated portions of the ~

embankment until the desired
degree of compaction has been -

attained. However, where
, lift thickness is greater

than specified, or moisture
content at time of rolling
is improper or specified
rolling has not been perd '

formed, such rolling shall *

be by and at the expense
of the subcontractor. .

.

f

.

.

Table Q&R 2.5-4
(sheet 4)
gpygston18
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Thats 2.5-4 (continued * .I.s
*

*

e

PSAR-Dames & Moores Final Report 3/15/69
,

RemarksSpecification C-210 Description / RecommendationSectionDescription / RequirementSection
7 itse'

f
Fill mot Accessible to 4'

Specified Rollers
'

,

,I General - Unless otherwise
*

,

specifled, all embankment fill
'

| not accessible to roller *

!
- compaction shall be compacted

by power or hand tampers,, *
' 5

* g or by rolling or other
.- approved means to the same ~

| .
.

* 'degree required for like ;t
,

materials compacted by '

j roller. Fill containing ,

- both sides of a wall,
-

g

,

pipe, or structure shall
-

!'

f be kept at approximately ,
' t. . - -,the same elevation and.,

,

elcompacted equally on the*
3

:j - reached the' required
- .,

-

sides until placement has
f

*

13
4

j elevation.. .
'

!'
. ~'

;, '
Compaction Requirements for ,

I Plant Area Fill .
.g *:

}| !, ,: ,g
,. ;'

chesive Soils - All y*. ,
<

s *

cohesiverbacrt111 in-* , - o

|
plant area and the berm {i

i
, **shall be compacted to not

h
' -

less than 95% of maximum*1 -
density as determined by J.' - ,; . , . g j_m, ,

,

/M __

" ' ' ' -,

'| 2

,' ., / ASTM D 1557, Method D. , , . ,

g
Cohesmoviiwam mails eA

, ' .4**
-

i p icohesionless backfill in the. iplant area and the berm --shall be compacted to not *

less than 80% of relative .

'

I' density as determined by
^

,

! .

; ASTM D 2049, with the :- 8

exception * hat Iones 4,< ,
.a

:) 4A, 41, 5, 5A, and 6 ,'*-: - -

materials need no ,,

special compactive effort 3 .

.'
.

- ~

other than as described Table M R 2.5-4in Section 12.s.1. (sheet 5)
-Revision le p,

2/19

N : :,

i *
.

-

7 ,

"*| 1
-

s
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ThaLa 2.5-4 tcontinued 3
. .

-
,

_

: I

I specification C-210 FSAn-Dames & Moores Final Report 3/15/69

Item section Description / Requirement section Description /Retramendation Remarks ;
t I

7. slopes 2.5 During construction of the Page 15 For cohesive soils, the ii
'

embankment, the slope should
' recommended slope is 2:1, !

and for cohesionless ;
i not exceed 3 horizontal to . , , ,

.

1 vertical to have a differ- soils a slope of 4:1 or |,

ential elevation of 20 feet flatter is recommended.
'

. .
'

., ,
-maaimum. g

'

I,

'

Temporary excavations j.The design drawings indi-
'* .-

1 cate a minimum of 3:1 slopes - WP, ' in dewatered sand fills are ,

I,- or flatter for permanent n* to be 1-1/2:1 or flatter. t

embankments. Compacted clay fills i
j

,

may be cut vertically ;

. * p .^ ** g up to 10 feet in height.
. '-

-- .. ..
- 33

All earthwork operations _ . .; ~Page'16 Filling operations should A qualifiede

i, 8. Supervision '- -

's. '
were subject to approval be pectormed under the soils en- -

* ,.
'"""f- continual supervision gineer iby the contractor.|

of a qualified soils supervised i8 '

'j .

a f, engineer who would the earth- I

* ' *
* .,,, . . , "

- perform in place density work
-) ,

* tests in the compacted operations at
, ,

E
fill to verify that all various stages t-'

( sD
a *

r materials are placed and but not on*

'w i compacted in accordance a continuous
*

'

, ~
F with the recommended basis.

*
. , , , .i

criteria.-

|
,

.4

.

!
.

. *
5 ,'# Rubber tired roller .

" Minimum number of passes per litt E j fp
* Maximum and miniwa density of sand soils should be determined in accordance with ASTM Test Designation D-2039-64T.
8" Maximum dry density and optimum moisture content should be determlned in accordance with ASTM Test Designation D-690, )l

8 of soil. ;
] modified to require 20,000 ft-Ib of compactive energy per ft

I
.

.

. . - ,

. . 1
- I

,
. .g

n.

[ %, e

Table Q&R 2.5-4
(sheet 6)

'
Revision 18*

2/79

.

S-

- - - - - - -
..

- _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



_. ,

t,,,,'.g h ,, /, .a .e $ c.*4.J .."! E " & ? 't'm'' 9' 5,"| '# Q < '77,V ~ [//s .It

jQ //(.,: g gj ,e ,5"f -yi s1 l~~;'OM &ti J W*
*;

- ,
'

IINCONSISTENCIES DISCOVERED TO DATE , . , 4 =*

,

r4' a R /.'E. .''. l k "d *

ic p .e. . i . re c .': . ./ ."a.# ~ . * ...:r
,

1) References: I -
- l
.- -

'' fa.gDames&MooreReport (Page 15) , / 'hff '. '} .-
'

Standard No. 7220-C-501, " Civil & Structural Design Criteria"(Page 8)i
\|'(,r .. b.

. , .

i

(g h.,w " Filling operations shall be performed under the technical supervision of a
- qualified Soils Engineer who will perform in-place density tests in compactedi /1

k 7' p,g),gh t, ffill to verify that all materials are placed and compacted in accordance withc

recommanded criteria."
y ' .y ~ ) ';|=

// / .''' Tpt.- n$;n.i ;p
'

O Bechtel Field did not have a Soils Engineer on site. m

$ p-f:le. ,, f,p , | t: %, .je
\

s'-

.

,. st -.

2) References: fg h.. -j f ,, l./ t ' t ""''
.

7

a. Dames & Moore Report (Page14)p,,' j,' ],fr# f),
*

, .,

I [M''' h k .g.. ..sy..| .. ~, .. "
''b. Bechtel Specs C-210 and C-211 l.v .Denmas & Mooreg,'A,11 fill and ba.c/

/ so . .- .

.

ill materials .'should be placed at or ,* ' ,| r, ,a,,

near the ~ optimum moisture content?in near.ly,hdfizontal'11fts approximately'

y',' t';Y' ' ' ,,'J.,} ., six to eight 'iEWin 1oose thicknchst" (fk]:']' r {' p F
~ ~ ~

# .- /
fp' (.;,'.'"j' 'k"Hpweyer ,

~
"

S a no case shall the un-

$,,pc;,,.,{;compactedliftthicknessexceed12 inches." [.g ,,,,; /,
Bechtel Specs - C-211, Section 542.2,g

j

g,,,68 8', i j *}',. * f g.
b j .{ tt '''

p r s',,n.~ycr ,V'
.

| 44 ''t, .,0bviously, these two requirements conflict. t.s f:c

5* g .,e ences: ],, ,, ft |* f, |.
'

* ';-

.
,

.,P ,f.'
'*''

Dames & Moore Report (Page 15) fe, . ,,,

b$ Bechtel Specification C-211 1/ c'T'' '' ; ' '
. ,

! '
s ;p ,

Dames & Moore "In addition, no compacted soils should be allowed to f reeze".* *''-);' . '
'

8

~

If fill or backfilling operations are discontinued during periods of cold -

weather, it is reconenended that all frozen soils be removed or recompacted [,.p,-)*hf /pf .

'/ L Frior to resumption of operations."
| I

's '/e ,,..e-
[ , .* * ~..!.y

i

g,

| Bechtel Spec "No backfill shall be placed upon frosen surface nor shall
I any frozen material be incorporated in backfill." jfi j',, I,; ' , ,

'

,

This does not address ths question of removal or recoepaction upon resumptf on'] /F
~

i

of wcirk. O da,

@g))Qfi.%,s.
.'-.

y,Q. ,4
I v,-

,

y |I ., s' ' .in . , ;-
,

--

*.. , y
s .* | ) * * s , ./

,.

.
/

g,} s ~g G y:. 1:.cM '4 ''
.

V
J.. c|

7,

1

_U
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' Inconsistencies Discovered to Data
Page 2 -;

4) References: .
,

Bechtel Design Standard C-501s.

b. Bechtel Spec C-211
*

h Bechtel Design Standard - Table of Minimum Compaction Criteria;

On sitePurpose of fill _ -

support of structure Sand soil
P cent-relative density A

5% D2049-69) ' "tN o/ '
'

,

} Quk$ ' ) / b -

"Cohesionless (sand) material shall be compactedSpee C-211. Secti n 5.5. -

to not less than\89%' relative density.... by ASn! D. 2049"

Spec and Design Standard conflict.

5) References
.

;,a. Dames & Moore Report (Page 14)

,s8 . FSAR Page 2-7b
,

r, - *
*

c. Drawing C-44' - ' - **-

-
po s

Dames & Moore "It is recommended that all areas in which the final grade
7 will be raised by placement of fill be stripped of all copsoil and other

/ unsuitable soil if any and be thoroughly proof rolled."

FSAR "All loose in-site sands, soft or compressible clay soils, and
!

organic soils will be excavated in the Turbine Building area."i

Bechtel Drawing C-44, Note #4 "Within the exca[aTin$ area shown all loose

/ surficial sands with relative
sity les's'tha"n 7 % sha de removed."l

Added to this drawin 5. M4 / E
e

; boring logs show us tha 1 was not removed, nowever, it may be greater
than 75%.
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INCONSISTANCIES DISCOVERED TO DATE

--

Question #1

Discussion

Work performed during Diesel Generator area fill era was not done under. the direct
supervision of a qualified soils engineer. n fact, Geotech (soils consultants
to Bechtel) did not have anyone on site between late 1974 and June / July of 1976
(the grade beam failure). Attachment 1 is an I.O.M. describes the responsibilities
of Geotech during the early phases of the job. The item of the letter indicates
that the need for Geotech personnel is based solely on the availability of FieldEngineers and Q.C. personnel.;

The letter concludes by stating that the acceptance
authority for earthwork was delegated to Q.C. and Field Engineers.

It would have seemed prudent a*. the remobilization after the 1975 slowdoun to
reaffirm under the supervision of Geotech that work was being performed properly.Failure to do this has resulted in specification and work operation misunderstandings.4
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FIRD QUAUTY ASSURANCE ~ "" Interoffice Memorandum,,
14!Dt. AN D, IAICHIG AN

''
J. P. Connolly * October 1, 1974

i
..

sa.c Job 7220 Midland Project Faa T. C. Valenzano'

Geotechs Responsibility on ',.

.

Earthwork Subcontract of Construction ,
,

0-817 ).

m Midland, Michiganca .

* '

. .

i This is in response to your request for clarification of Geotech'se

1 responsibilities during summer 1973: Geotech's responsibilities
-

i
were that of providing design assistance to project engineering
and assistance to field engineering and QC. Furthermore, Geotech,;

i has the responsibility for being cognizant 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 implemented, 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 engineering and quality control. .

This was done because Yufficient nu= bars o'f experienced Bechtel
~

field engineering and quality control personnel were not available
.
*.

on the site. Geotech's assistance was requested for this reason.

Sufficient numbers were later made available and Geotechs services
an an acceptance authority was delegated to QC and field engineers
for Q and non-Q work respectively. *

*\ .
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T?'CCNSISTANCIES DISCOVERED TO DATE j

Question #2

.

Discussion

Although lif t thickng34 may not be solely responsible for the poorly compacted
r soil, we believe that it is a factor particularily if the following is considered:j

s'38 1. Dames and Moore recommended 6" 8" lifts and the report as written today
and supposedly used as a design document, still states that the recommended
lift thickness be 6-8 inches. (See attachment.#1)

2. It has been documented by letter and log entries that on several occasions
t

the 12" left thickness which is ut. conservative to begin with were exceeded.
(See attachment #2)

In conclusion, it is evident that the unconservative approach to lift thickness
has aggrevated and contributed to the poor soil conditions.
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Midland, Michigan 48640
, fP.O. Box 1963

. . , g

July 23, 1974 5

.

Midland Proiect CUO 7020 ~!
'

- Canonia QA/QC Daily Report '. -

,
.,

.

File: 16.0 Serial: 81EQAE74 .
, ,

,

,

. .

,..

'

Mr. J. P. Connolly ;.

Bechtel Power Corporation - ,.
,

P.O. Ecx 2167
-

-
.

Midland, Michigan. 48640 .

, ,

e .
*

. .

Dear Mr. Connolly:
- . .

.

,

There is a discrepancy in the Canonia Fill Placement QA/QC
*

Daily Report and 'Lif t, Thickness Check for June 4,1974, in the QC File.
'

This report gives length 1075' i, width 150' i, load count 428, and
average lift thickness of l' uncompacted. Using 18 uncompacted cubic
yards .per load and the data above, we obtain an ' average lif t thickness *

,
' of 15.5" uncompacted. According to Specification C-210 Rev 2, Section .

12.5.2, "the uncompacted lif t thickness shall be not more than 12"."
*We request an exp1mnation for this discrepancy by July 31,

'*1974. s .- . -. .

- . ,

Yours very W1y, ,

M I
'

,

I

.',,47t

. . " J. L. Corle
Field Quality Assurance Engineer-.

.. .* .'

JLC/DEH/dm .

.
,

. ,

- . .
.

.CC: EWSinger .
** -

.
* -

RCBauman . .
'

*
* * - -

TCCooke , *
. .

.

. .

. ,
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/
censur.itas For:E.9 C07.lPANY Bechtel Power Corporation

,

b
'

/ Post Omce Box 2167

./ JUL 3 01974 J *'*ad Mich>9aa 4as4o-

July 29, 197h
'

MIDI.AND PLANT PROJECT -
.

lA!D!.AND, lA!CHIGAN y ,,t,
,.

.-

Consumer Power Company """ -

P. O. Box 1963
* "'"'

y<a w a, Michi pn h8640
_,

'

At'tention: J. L. Corley |"""
.

References 81 RAE 7h.
,

-Date: July 23, 197h
MCL-019 -

*

Dear Mr. Corley

Verification oh lift thickness is perfur=ed, in the field, by Quality
Control personnel of both the subcontractor and 3echtel. Lift thick-
ness verification is documented on the subcontractor's lift thickness
report and the Bechtel Quality Control inspection plan for that area.
The approximate location of the placenent and amount of fill placed
(truckcount)arealsorecordedonthesubcontractor'sreport. Atrther -

investigation of reports: for the day in question, (June h,1974) indicate
that some of the fill reported to have been placed in a "Q" area was ~ . "
actually placed in a non "Q" area. This situation has now been cor-
rected by having the truck count made at the point of placement rather *

than at the borrow area, as was previously done.

It should again be stressed that the inspection of the earthwork lift
+hinhass is perfo:ened at the Toint of placement by Quality Control per-
sonnel. The load count discrepancy for the day in question, or any other
day, has no effect on the quality of the completed work.

.

Sincerely, .

.

. P. Connolly
,

JPC/jmv
.

.

p

.

& '

. . . . E'

________ .. -
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Bechtel Corporation .;..
-

.. i s _.-
.

. ., ' *r- ~
-

Interoffice Memorandum .
.

-
. .

a. ,..

'

August 5,1974 .

J. P. Connolly - c
,,

..
'

*

* L. Y. Hendrysd Discrepancies in Report ,
.

'

balityConb1or
.

.
*

Mid1=M , Michigan.

uc.,,, Job No. 7220
*

.

.

. . .

This letter vill confirm the fact that there are a few minor differences-
.

between cr/ daily field inspect, ion report, subcontracts daily report and .

Canonies Q&-QC daily report for the day of June k,1974. All reports a-
gree that it was Zone 1 material that was placed upstream from the sand .

*

drain, but the actual ares covered is a little cloudy, as in the actual .

load count for this area. Corrective action has since been taken to more
closely keep track of placement bays and all loads are counted on the fill

-

by the dump man.
.

|
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All of the materials mentioned above should be considered sultaale-g.9IJ
=

W?! However, it is reconmer.ded >9-J for use in the construction of the plant fills.
area. ,k

..

that preference be given to placement of granular materials in the plant
,

f I*

Granular
if possible, due to the relatline ease of compacting these materials.

f g
materials can generally be placed and compacted properly under a range o 5

Cohesive clay g
moisture conditions using a variety of compaction equipment.

[y,
solls can generally not be,placed during periods of wet or f reezing weather.

-

In addition, clay solls would be difficult to place in restricted backfill
' .g.Id.-elq

fd

areas because. heavy compaction equipment would be required to break-up an)
h i r

{|; compact hard chunk-size pieces that would be removed f rom on-site excavat ons.
e

3? '! '

Filling and Backfilling - It is recommended that fill and backf fll
j|A :. -

:s: ' p
f 'l , {, ifh'* materials be placed at or near the optimum moisture content in lif ts appross-"" s

.}'
- . << , cted{

-

mately gto eg Ings in loose thickness and that each ilf t be compas. | ..

' y" 4 J
.

dO in accordance with the following criteria: ,

'i

7,t y
. *

{{}.k
RECOMMEtJDED MlHIMUM COMPACTION CRITERI A_f*' ! (,,J(.1 ~

fERCENT OF MAXlMUM 0ENSITY_*
.

i ON-S ITE_ {
*

Qh$ h
ON-S IT E CRANULAR 5011.5,

',

.. I C0HE5tVE S0ILS_g PURPOSE OF FILt._
s

;| 100u, . , ,

95p%. :

i |
Support of Critical Structures 3

95
.

90.i
[ E' Support of Hon-Critical Strut.tures

i

t

95
..i k |. Adjacent to Structures

..

90

g j
5fM '

.N Maximum density and optimum moisture content should be determined by the
'. D I *

ASTM Test Designation 0 1557-667.
i ls should be0

*

.51cpes of excavations cut into compacted fill mater a. t
j,.g. | l soils.

the same as the reconwended slopes provided for excavations into natura!.** -Rh
,. eg g-

3i .

'

\.,

L
.~ ,

A-18
[ y , _ . . . . .

MI ; ,

.
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INCONSISTENCIES DISCOVERED TO DATE
,

-

Item M - References: a) Bechtel Design Standard, C-501
; b) Bechtel Spec., C-210, C-211
i

conflict: C-210, C-211 both specify 80% relative density.

/ C-501 specifies 85% relative density for structure support. !

I Question: Has Bechtel's specifications, C-210 and C-211, always used 80%
relative density as a compaction standard?

Answer: 1) Specification C-211 for structural backfill has always specified
80% relative density.

i 2) Specification C-210 did not originally address the requirements'

for compaction of cohesionless materials to be utilized as plant
i area fill. Revision 5 of the specification is where the require-

ments for Sands first appeared. When the specification was revised,

i to add a paragraph about sands, it was added at 80% relative den-
| sity.
a

In conclusion, the specifications have always been inconsistant with the Project !
,

Design Standard. "* " ~

?
%

t *
.

b

!

'
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|
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'

|
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t R*/10-24-7s
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INCONSISTANCIES DISCOVERED TO DATE

7. The Rechtet specs do not reflect the compaction requirements as found
in the Engineering Design Documents and the Danes and Moore Soils Invest-

-

igation Report.

References: Confirming ASTM-D1557-Method D.

1. Fame A-76 of " Soils' and Foundation Investigation
Report" December 1975.

Support of Structures - 100% 3.M.P.

2. Page A-18 as in #1 -

Support of Critical Structures - 95% D1557

3. Table 10 of as in 1 -
.

Support of Structures - 95% D1557

4. Standard #C-301 - Under Deslan Documents - 2.4.4 -
" Soil and Foundation Investigation Report."

.

5. Specific'ations C-210 'section 13.7 -
.

95% ASTM D1557

References to BMP (95%)

1. Spee. C-208 - Section 9.1 - 957.5.M.P.

2. Spec 210 - 12.4 Refers to - 952 3.M.P.

3. Spec C-211 - 95% 3.M.F..

From the point in which Bechtel anticipated (field) doing the plant fill
work the question of which proster was sorrest was an area of confusion.
In fact, the field wrote Engineering a letter asking for a clarification
which was not addressed by letter (the question of proetors). FCR C-302
was finally the vehiste for answering the question, in that Engineering
approved the use of the B.M.P.

Apparently, the specification (C-210) was still not clear since a telecon*

was recorded (attached) in which Engineering stated that their mothed for
the plant fill area is aseeptable. Newever, in 1974 Geotech stated in a
meme (attached) that the plant fill esapastion requirements are as that
stated in section 13.7 (ASTM D1557). Obviously, the intent of which proctor
to use has always been unclear. It is my opinion that 95% of D1557 is what
was intended to be used under the plant structures. *

This eenetusten is based on the following:

1. All design related supportive desuments indicate 95% of4

, ..

.

._ . .. ._. . . . . . . .
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All of the materials mentioned above should be considered suitablei

| for use In the construction of the plant fills. However, It is recommended
I

that preference be given to placement of granular materials in the plant area,

If possible, due to the relative ease of compacting these materials. Granular

materials can generally be placed and compacted properly under a range of

moisture conditions using a varlety of compaction equipment. Cohesive clay
} solls can generally not be placed during periods of wet or freezing weather.,

V
rik in addition, clay soils would be difficult to place in restricted backfill
?.y
# areas because heavy compaction equipNnt would be required to break-up and
M
id compact hard chunk-size pieces that would be removed from on-site excavations,
] Fillino and Backfillinq ~ lt is recommended that (Ill and backfille

*] materials be placed at or near the optimum moisture content in lifts approxi-
,

.

i
~

,

mately s!x to eight. inches in. loose thickness, and that each Ilf t be compacted-

y,
- -

- ;

In accordance with the following criteria: ,

"

'3.
.) (

) RECOMMENDED HINIMUM COMPACTION CRITERIA (
? .

ON-S I Tt. ON-SITE I
PERCENT OF MAX IMUM DENSITY * %

] PURPOSE OF FILL..

,C0HESIVE 50lls GRANULAR SOILSs : ,g Support of Critical Structures 95 g -- -100 T
i Support of Non-Critical Structures 90 95^

{y

Adjacent to Structures. e

M
,

90 95 j
'

g! k
r.

* Maximum density and optimum moisture content should be determined by the
.

ASTM Test Designation D 1557-66T. ! g
| gg Slopes of excavations cut into compacted fill materials should be }

the same as the recomended slopes provided for excavations into natural solls.

t* d
;! 5

}; aM
) }A-18

'
.,v

d,
,

.y , , . . - - -
.'

wmn~ .- - - k.

. . - -

_ . _



_

i. |

.

- .

'

?[ ' . '

'r %
,

,' Filling operations should be performed under the continuous techn!->

j h cal supervision of a quellfled soils engineer who would perform In-place'

1 {I
] density tests in the compacted fill to verify that all materials are placed

f I and compacted in accordance with the recommended criteria.'

3 -

? '

RECOMMENDED MINIMUM COMPACTION CRITERIA'

' 11 ON-$1TE ON-SITE.'

'.5 | SAND SOILS CLAY SolLS'
_

,

7|; PURPOSE OF FILL PERCENT RELATIVE DENSITY * PERCENT OF PAX IMUM DEN $lTY**

I" . , ,

1 Support of"
,

Structures 8S *100 *"
i n
'

Ci

G V Adjacent to
| Structures 75 95

i, -

| Areal Flll (Not
.- 4 ; supporting or 70 90
'r adjacent to
h structures)*

.:y.
.

. ..
..

.

*

k * Maximum and Minimum density of sand solls should be determined in*

3
ha accordance with A.S.T.H. Test Designation 0-2049-64T.
kb ,' Maximum dry density and optimum moisture content should be deter ,?! . **

.$ | mined in accordance with A.S.T.M. Test Designation 0-698, modified
; r to require 20,000 foot pounds of compactive energy per cuble foot'

*

, i of soll..'
* s, *

'; i .,

1 FOUNDATION DESIGN DATA

$'.
'

**

1%
'
i

General - Foundation design data presented in this section assumes
.

o

[g '; ,

that Individual building areas will be prepared in the manner previously
i

|*
recommended. It is our opinion that the major ' plant structures may be

,

|
'

.\

. i !, satisfactorily supported on met foundations satablished at the presently
;|

'

. |
planned elevations. $1milarly, shallow spread foundations founded on con-

'
. ' ' trolled compacted fill solls will provide satisfactory support for the

% o' : '

i ''*

,.
appurtenant structures.

'~ '

| i
* h A-76

'. '| | . - . - -
,

i-
om
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COMPACTTCM CRITERIA'12.0"

g

Fills up to 35 feet thick will be required to obtain the
[.,[ $ i

Till will also be
$ final plant grade elevation of 634

required to achieve the foundation elevation portions of the~~A.i i *

f+4 | Backfills willcoj
:!

auxiliary building and the turbine building.
;j'$i -

'

G: also be required around all structures.,
.

:M '

'

), llI on-site excavated soils, both sands and clays, are
Scilsconsidered suitable for general fill material.*g

Pl[J
-

containing organic matter are not suitable fer use as fill"
..

M'W
'

MA
ild material.
.b |*

t1

N All fill and backfill material should be placed at or near
_

i
; -

the optimum moisture content in six to eight inch lif ts. 4.- ,.. ,

4.2$'. Each lift should be compacted in accordance with the
,

1l -

t- |-

L,3 3d, recommendations shown in Table 10.v- '

?.|, ,,
. -

.

No compacted soil should be allowed to'freere. It is
!

*
.

f recommended that all frozen soils'be removed and the

*j - affected zone be recompacted prict to resumption off

Till compaction and decisions.
.

i.F operations each season.,

'-
.

regarding remedial measures for frozen soils at the surfacea

5 4

Ce should be performed with the supervision of a soils,

* '| ,

In-place density tests in compacted fill will be
1 i

engineer.
*

,

3 i I
;' <

*

I 51
(t?)g

.

. . . ' '~.,~9
*

.. . .. ,, * * ' = = . .
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TABI.E 10
i*

$MINIMUM COMPACTION CRITERIA
A'

PLANT AREA TILL AND BERM
3-

1

j S
GMinimum Compaction Criteria -

Function of Fill In Situ Sand! In Situ Clay 2 t-%. ' j
5-

Support of Structures 3 854 951 t-

4
Adjacent to Structures" 804 -

956Category I Slopes -

;,
~

95%* Berm -

4

i Area rill (not supporting 954 |'

-

or adjacent to structures) g.

i i
:

-- i'
.tfotos

1 All sand compaction is in terms of relative density as
"

determined from ASTM D 2049 test.* .
,

, , ,

*2 All clay compaction is in terms of maximum density as ,

determined by ASTM D 1557, Method D except for aren fill
not supporting or adjacent to structurse. In these areasS ofASTM D 1557 may be altered such that only 20,000 f t-lb/f t
energy would be required.

3 Strength and compressibility testing may be required.

4 Gradation Specification

The materials used for structural backfill within three
feet of the exterior wall of any plant area structure
shall be cohesionle'ss and free-draining. The grain-size
gradation, as determined by ASTM C-136 (and C-117 when
required by the Field Engineer), shall be within the range j

shown belows {
'

Sieve Sise. Percent retained
Yine Coarse

.

01 inch -

2544 -

010 0 50 -

(40 40 95 .
*

4200 95 -

.

0

* b

0

>
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On "hursday, November 2,1978, a =eetir.g was held in Ann Arbor between 3echtel
and C =su=ers ?over Cc=pany technical people to review the situation on the.

se*tle=ent of .he diesel generator foundation. An e.;;enda and ne=e z of personnel'
,

in attendance are attached (Attas-ants.A and 3).*

'tri:g this meeting the felleving discussion tock place:
~

.

i I. A. See Attachsent C fer Listine of Ince-sistencies

; 1. "'uvesen of 3echtel stated the following:

i
C-501 is an AA design guide. 2echtel feels th.at Geo Tech, althcu@.
not there 0.111 time , perfomed teci. .ical supervision. They did
not have a men fu21 ti=e for either dihe verk or power block back-6

fill.
., !

Geo Tech only revieved data if field requested the= t6 reviev and
only if field had proble=s. 2.schtel feels. ttat field an.;ineers'.

peraennel involved in co=paction vere qualified : soils engineers
*

and could inter; ret tests and cor elatics of tests. CF Co does notr
feel that sther were quali'fied sou e:gineers en site (= cst verei4

right out of school). Sechtel (?t'artinez) htd said i: ~uly liTL.

' they would have a =an full ti=e on the .io'a, but not the site.
t

2. 3echtel fee?.s that relaxt.tica of Da=es & Mocre reces=erdations is'
supported by field testing on cc=paction and the DfsM Report dces ::t
spetify the tWe of equip. ent to le used. 1973 testing shoved that1 .

j i "it varied depending on equipment and ':=cteris.l. Would have used dif-
| ; hN-t compaction if lifts vers 6" - 8". CF Co talked to Rexford

abeut difficulty of monitoring spreading and co. paction especially .a
g

I in small &reas. Sechtel says they feel as co:afertable with 12" lift's
'

! as 6" - 8". See J L Corley letter to Connolly T/23/Th. Dcin Ecrn.says -

'

there vere areas around contaler.ent where they went above mark. During
July 197h PAM comitted to CAH that JWan:ek would be ,en , job P.:11 ti== -
affected by slovdown. ;

1
'

! 13 . Bechtel does not feel there'is any conf''-* T*ibackfill froze and:

l i ' then thaved, it should be re=:ved. It was s.11 scraped off (usually' '

' ,j . 2") and then test. d with a picknx.
,

| ] ]%, .
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k. C-$01 - On-site sand. -

- .

C-2n - Structural backfin so does not have to be too high a
percentage (bought off-site sand). CP Co feels that the Bechtel
C-210 specification did not require sand soil to be ec=pacted to
85%. Bechtel feels that whether it is 80% or 85% it has no
structural effect assuming the san'd meets the gradation for
stractural sand (i= ported off-site).

,

5 Bechtel says that they requested that more borings te done before
diesel generator problem and they have nov demonstrated that se
do have adequate compaction of. material in sand less area ques-
tiened. -

.

6. Bechtel says that, in seme esses, the vrong standards could be
fenoved and that this vas the' problem with grade bes=. There have
been times when inexperienced =an could have selected the vreng
coorelatics. Since the diesel building probles, Bechtel has gone
to running prcctors as soil is being placed althcugh they had taken
sone bcrings after grade bea=, but did not see a=y proble=s. Eev
many proctcrs were run as material vas re=oved frc= borrev pit -
none. This veuld have shown whether technicians vere utilizing the
correct prcetors. Present practices require higher density which
is more difficult to obtain vatching wheel r.ctica in small craas
was assumed to be impractical.

7. Should Bechtel modify proctor vs ASTM (see NRC Exit #6 below)?

3. N?C Exit (See Attach ent D for Listine of Findines)

1. During constructior., we are doing every week on diesel and ever/
60 days en others. We see no need to change frem FSAR ce=mit ent.

2. Use of rendes fill vas identified as ekay in ta=es f Mccre and PEAR,

and as long as adequately ecmpacted is ckay. Win change FSAR to
indicate random fin vill be used. In addressing judgment on area and
non-uniformity of soil, ve should also cover conservatism of strue-
ture design to settlements. .The building is a stiff stracture and
can spun settl'ments. .e

3. Due to various types of equipment, acceptance was performance rather
than procedure. Copied from dike verk, but not applicable to back-
fin. The table should be modified.

.

k. Cover this in compactica explanation. Review and change the ySAR.
~

The PSAR said 1/2" is a bau park figure.
.

5 Typo; grade instead of actual.

..
-

,
E
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6. C-10 specification in 1969 used four-pass performance specification
and test to 20,000 foot pounds Bechtel Modified Proctor (BMP). On
restart in 1973, C do became C-210 for dike (methodsl and performance

*
for rest of fill (testing to EMP with modified - 95% of 1557D). Was
added to Section 13 - testing is still based on EMP per Section 12.

In 1977, Revision 5 was rewritten to 1557 for placement (vas re- *

vritten for type of materials . sand). On cisys said 95% of 1557.
Q-List dike was tested to 95%. but rest was accepted on h-pass.
Test in these areas shown less than 955. , There were 3,000 tests
taken.

T 957 1557
1557 BMP ' "D ,

h'' \,'

95% 1005 ~

seg,

/- \ .\

M

(Varies from 8 to 16%.)

EMP was originally i= plied to be used fer dikes. 20,000 ft lb vs
56,000 ft lb of effort on BMP vs 1557. On other jobs 3echtel uses
95% of 1557 rames & Moore reeemmen:ied 95% of 1557 or 100% of 3MP.
Sechtel does not know why 95% 3MP van used - possibly 56,000 ft ib
was accidently copied out of the D&M Repcrt. As it ended up,
Bechtel used 95% of 31@ for everything.

Beferenced
1557 Ele*

(1068) (1069)
,

'

Under & Suppert of 95 '100

Adjacent to Structure 90 95

Nonsupportive & Adjacent 90 90,

7. Working on. Continue m'nitoring. The elastic foundation questiono,

hu not yet been analyzed for the vorst case.,

',

i 8. Will discuss utilities and random fill calculations which are maj'or
i concerns.

-

,- _.

4 9 Feels no problem and could close up later. It is under observation.
| 0.02'' =av4== allevable under ACI architectural.

' i
j 10. 7xay.

|
;.

|
M
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11. Will be monitoring. Initial calculaticas did consider vsriations on
vater level..

12. Char. Check consultant on preload.
,

13. Chay.
.

) ik. Mat foundations not used nor-ally over random till or in diesel.

building; 3echtel dia.grees. *

Bechtel disagrees on blev count question and noted that tests =ay have
been taken at planes.

O '

.

%

15. Does not believe material was placed as indicated (lov blev counts).

II. A. ?lanned Futur, Actions

1. Start =enitoring underground utilities prior to other activities.

a. Condensate lines - measure gaps and survey (elevation).

b. Other pipes - measure sleeve gaps - do additional excavation as
required.

c. Get initial readings on adjacent unde.pund pipes.

2. Release the duct banks.

| 3. Grout gaps between building footings and soil for more uniformity in
| soil pressure and avoidance of building stress.

*
k. Check the relative displacement between duct bar.k and footings -

'

include the off-set duct bank.

5 Run a profile along the bore of pipe beneath the tuilding before and
after proloading. Include horizontal and vertical measurements en
center line.i

!

6. Monitor condensate pipes and duet banks and check continuity on one
g duct per bank.

,

; ..

T. Insth11 soils instr.unentation.' ~

|
t a. Building settlement markers.

,

b. Piesometer for pore water pressure (in and out).

- i.
-

.$

i. .
,

%.

.

.% . ,-.y - 7 .m, , - .
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c. Settlement monitoring of existing fin at varying elevations.

*d. Inclinometers. *

8. Preparation for surcharge.

a. Three feet ce sand vin be placed approximately 20' around
the outside c,a' the Diesel Generator Building.and inside the
Diesel Generator Building for frost protectics.

,

b. Manholes may be utilized in the apprcximately 2,000 cubic
feet of sand..

c. Excavate both sides of duct banks.

d. Protect the turbine generaler basement van, if a surcharge is '

required in that area.
'

9 Resolve what vin be done in the transforme.- areas.

j 3. Scheduling

The duct tank should be cut loose on November 6, 1978. This operation
viu take approximately 2 weeks. On November 2k,1978 start grouting
operation (1h weeks w % m time estimate). The pond should be filled
by Janua.y 1,1979 if at au possible. Instrument preparatics should
start.immediately to complete in 2-2 veeks. The meeting with censul-
tants vin be held en November 7,1978 in Champaign IH. Decisiens en .

hsurcharge vill be =ade 3ciember i , 1978.

.

It is anticipated *. hat cribbing for the surcharge vin be complete by
sid-December. 3RC confir=ation of the plan =ed course of actier. me.y be '

*

required. Cace fill has been started, it vill take approxi=stely 2 weekss

to complete. The surcharge vin then remain ur.til apprcxi=stely June 1, .

1979 (assumptien). Removal vould take about 2 veeks. It is assumed
that work vould continue where possible in mechanical and slectrical

' areas. Civil work on Diesel Generator Building would probably ' continue
from March 1, 1979 through May 1979 and complete June 1, 1979 One
machine must be turned over on March 1,1980 for hot functional.

t

Mcnitoring operations should start as soca as possible prior to e tting
the building loose (initial work has been completed.). - .

The NRC, Darl Hood, vin be contacted on November 7,1978 and a meeting __

vill te set up with Messrs Hood sad Lyman He ner.

.
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MEETING ACENDA*
,

Midland Units 1 and 2-

Constaners Power' Company .
-

Bechtel Job 722o.

.

DATE: Thursday, November 2, 1978, 10 a.m.

PLACE: Ann' Arbor Office, 4 D 5

SUBJECT: DIESEL GENERATOR REVIEW ME:" TING

ATTENDEES: Consumers Power Co=pany / Bechtel

DISCUSSICN ITEMS: (I) CPCo/22C Questions & Concerns

(A) " Inconsistencies Discovered to Date",

(3) NRC Exit Meeting October 27, 1978
.

(II) Future Activities

(A) Releasing Ducr Banks

(3) Grouting Caps Under Footing

(C) Utilities Monitoring During Ralease of
Duct Banks

(D) Soi.( Settaenent Instrumentation and
Monitoring of Utilities During Surcharging *

,
(E) Preparation for Surcharge

~

(1) Protective Measures

(2)'' Ftest Protection
*(F) Schedule .

*

.
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INCONSIo : mu.o DISCOVERID M DA"T
.

. .
.

1) References:

Dames & Moore Repen (Page 15)a.

b. Standard No 7220-C-501 " Civil & Structural Design Criteria" (Page 8)

" Filling operations shall be perfor=ed under the t.echnical supervision of a
qualified Soils Engineer who vill perform ~in-place density tests in co=pacted
fill to verify that au materials are placed and compacted in accordance with
reco manded criteria."

Bechtel Field did not have a Soils Engineer on site.
*

s

2) References:

a. Dames & Moore Report (Page ik)

b. 3echtel Specificaticus C-210 and C-2n

Dames & Moore "All fill and backfill materials should be placed at er
near the opti:=Im noisture centant in nearly herincetal lifts cyprcxinntely
six to eight inches in icose thickness."

3echtel Soees - C-211, Section 5.2.2 "However, in no case shall the un-
cen; acted lift thickness exceed 12 inches."

Cbviously, these two requirements conflict.'

3) Feferences: $

a. Dames a Moore Report (Page 15)

b. Bechtel Specification C-211 .

Dames & Moor + "In ad'dition, no cca:pacted scils shculd be anoved to freeze.
If fill or backfilling operaticus are disecutinued duries periods of cold
weather, it is recenamanded that all frozen soils be removed or recompacted
prior to resumption of operations."

Bechtel Scee "No Mckfill shan be placed upon frozen surface nor s' hall
__

-

any frozen material be incorporated in backfin."

This does not address the question of removal or recompaction upon resumptien
of verk. ,

.

.

.

.-
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Inconsistencies Discovtred to Date
Page 2 *

.

.

.

k) References : ..

.

a. Bechtel Design Standard C-501 -

*

b. Bechtel Specification C-211

Bechtel Desian Standard - Table of Minizam* Compaction Criteria

Pureose of yill On Site ~
*-

Support of Structure Sand Soil
Percent Relative Density

85% (D20h9-69)

Spee C-2n. Section 5.5.l' "Cohesic4Less (sand) material shall be compacted
to not less than c0% relativa density...by ASt4 D. 20k9."

Specification and Design Standard conflict.'
I
I

5) References:;

I -

| a. Dames li Moore Report (Page 14)

b. FSAR Pages 2-7

c. Drawing C kk

Dsmes & Meere "It is recommended that an areas in which the final grsde
i vin be raised by placement of fin be stripped of all to; scil and cther
'

unsuitable soil if any and be thoroughly proof rolled."

M "Lil loose in-site sands, soft or ecznpressible clay soils and
organic soils vill be excavated in the Strbine Building area."

3echtel Drsvin: C kk. Note sh "'.*itain the excavation area shown, an
loose surficial sands with relative density less than 75% shan be removed.".

| Added to this drawing 8/23/75
t

*

I. Boring loss show us that the soil uns not removed; however, it may be greater
^

than 755.

Discussion
.

'

The question of whether the loose sands as described' in the PSAR vere ever removed 2 -
is a good exsaple of why there should be mechanisms to insure that commitments
are properly conveyed to the Construction Group and that the outlined work is !
successniny concluded. When the note to Drawing C Lk was 'added, it was too late

i

to eccsonicany excavate the loose sand since they had for the most part been !

covered by backfill.

I*
The attached boring logs and locations confirm existance of the sands, although je

J the blow counts look very' good.
1
)

s 8
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Inconsistencies Discovered to Date*

Page 3
.

-
.

,

.

6) We question the method used to select the yroctors. Errors in-reported
compaction probably resulted in selection of lower maximum density proctors.

*

See Bechtel letter to US Testing dated February 1. 1978. *
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' rmi Dehorn, Midland Sf50 '

CGHS!!mSIS |
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onc October 31,'1978 PQVj$j' )
'*

'

sue.rcer HIDL\ND PROJECT - NRC EXIT . - .' CGmrim.y
* '

M- -

INTEEVICU OF OCTonE2 27, 1978-

File: 0.4.2 Serial: 280FQA78 . $ *,,""' A ,
.

. .
. . .

, cc SAfifi, Bechtel - Ann Arbor ',JLCorley, Hidland
WRBird, JSC-216B GSKeeley, P14-408B
RLCastleberry, Bechtel - Ann Arbor - DBMiller. Hidland
TCCooke, Midland -JFNewgen, Bechtel-

.

.

The following people were in attendance at. the subject exit interview which was
' conducted at the and of C. J. Callagher's inspection of October 24-27, 1973:,

s -

,
*

CPCo 3echtel NRC
,

RCBan=an WLBarclay * itJCook.

i TCCooks AEoos CJGallagher
j JLCorley RLCastleberry .

: Dehorn LADreisbach *
.

| CSKeeley PAMartinez
.

f
*

i DBHiller. ,

.

BHPeck I *

f
' R) Wheeler - * ' ' ' *

' * *

.Ii

.Mr. Callagher stated that the visit was a follow-up on 50.55(e) report of the|
.

diesel generator ,ettlement and that it was also a fact finding visit. The in-
! spection censisted of a raview of past data, activities in progress and planned
i activities for future work. Inspection was performed by review of the FSAR com-
' mitments; Specification C-210; Specification C-211; PQCI/IR C-1.02; Dames and
j Hoore Report of Foundation Investigation and Preliminary Explorations for Borrowed

' i. Materials dated June 28, 1968 and supplement to this report dated March 15, 1969;
preliminary data on diesel generator shtelement probics including boring plan,.

i cross sections of fill, blow count versus the elevation graphs, lab data, settle-
i ment -data, boring logs, dutch cone logs, weather data and penetrameter readings

. in test pics; design drawings C-45, C-109 C-117 and C-1001; soil tests taken
*

i in the diesel generator building area during construction compiled by B. T. Chaak,
Bechtel QC; observation of soil testing at the test lab and in the field; and
discussions with Bechtel Geo-Tech, Project Engineering Field Engineering, Quality' ~

Control Fugineering, U.S. Testing, Consumers Power Company, ITO and QA personnel,*
,

j Mr. Callagher stated that he would not handle the findings as noncompliances,
however, they could beconc itean of noncompliance when they are reviewed by his ,,

*managemen t. '.* .,
.

. -,

.. .. .

His finding =/ observations were as follows: * *

*
.-. .,

1. The FSAR status that during operation, setticment readings will be taken every
90 days. Because of the diesel generator sectiement problem, chia frequency
should ha re-evaluated fur aduquacy.

* **
., .

.
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2. TSAll Table 2.5-14 " Summary of Foundation Supporting ' Seismic Category I Struc-
~ tures" identifics the supporting soil materials under clie diesel generator

building as being controlled, compacted cohculve soils. Ilowever, construction.

drawin:: C-109, Rev. 9 and C-ll7, Rev. 6 identifics the mr.cerial in this ares
as Zone 2 material. Zone 2 msterial is identified as random fill described .

as any material free of organic or other deleterious materials. In the field I.

a.vstiety of matorisis have been used for the diesel generator foundation ,

'r.aterial, in particulse, sands, clay,' and loan concrete, silty sands and cisyey
' sands. The apparent conflict is that Table 2.5-14 identifies cohesive soils
where, in actuality, cohesionless sands have been utilized. A review of the
rucords indicate that sands have been used betumen elevation 594'-608', areas
of elevation ~ 611'-613' and areas between 616':dfT3'. This indicates the ex-
tent of the variability of the material placed under the diesel generator

- building foundation. Mr. Callagher did not feel it was good judgement to use
random material under the support of a structure. )

3. FSAR Table 2.5-2E " Summary of Compaction Requirements'.' identify random fill
,

to require a compaction effort of a minimum of 4 passes with the specified
equipment in this table. This requirement has not been an imposed require =ent
of techtel Specifiestion C-210 nor an inspection requirement of Bechtel Quality
control Instruction C-1.02 for backfill.

.

4. FSAR section 3.8.5.5 states that settlements of shallow spread footings founded
*

on compacted fill are estimated to be on the order of Is" or less. Site Survey

Program has identified settlements in the diesel generator building foundation -
on spread footings to range frcs 0.55 inches to 2.30 inches and. in excess
of 3.0 inches for the diesel generator pedestal.

.

5. FSAR figure 2.5-47 indicates the foundation of the diesel generator building-

to be at elevation 634', according to design drawings C,-1001, Rev. 5 it is
indicated for the diesel generator spread footings and pedestal foundation

*to be at 623'.
.

6. A. Specification C-210, section 13.7.1 requires all cohesive backfill in the
plant area to be compacted to hot less than 95 maximum' density as deter-
siined by ASTM D1557 method D which requires an effective compactive effort
of 56,000 foot-peunds of enargy per cubic foot of soil. However, section
13.4 Testing requires testing of the materials placed, in the pl' ant area,

to be performad in accordance with tests listed in section 12.4. This
section, in particular section 12.4.5.1, " Cohesive Soils," requires maxi-
num lab densitias to be determined using ASTH D1557 Hechod D provided
a compactive energy equal to 20,0C0 foot-pounds per cubmic foot is applied
(Bechtel Hodified Proctor Density). To date, the Bechtel Hodified Proctor
Density for determining asximum pecctor density versus optimum moisture
content has been utilized. This conflict rectilts in an unconservative
surhod of determinine the maximum proctor density and methou or assuring .-
enac i.ho requi rM vercent compactim in achievea._ in paruc.u k , - rhe,

a'etual in-place compaction would bc less uuing the Bechtel Mudified Proc ~I

' tor Density as a reference than using the standard ASTM D1557 method D.
,

This is dite to the f act that the comp.ttive energy exerted using the Bech:cl
! Hodified Muchod Ice 1cen th.m thn effort cwrted by the standard method 3 -
| example: 20,000 foot-pounds vercus 5G,000 fout-potinds. .

-
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6. B. Ecchtel Quality Control Instruction C-1.02 section 2.4 testing identifics
i the oppilcabla inspection criteria and includcin Specification C-210, ucc-

tion 13.7 and 12.4 which includes the apparent conflict as described in
detail in Part A above.

.

A fuccher review of the original subsurface investigation performed byC.-
.

*

Dames and Moore and documented in report supplement dated March 15, 1969 '.
page 16 indicates that the recommended minimum compaction criteria for
support of structure's be 100% of maximum density using a compactive of fort '

of 20,000 foot-pounds (resulting from Bechtel Modified Proctor determina-
tion). However, this 100% of Bechtel' Nodified -Proctor corresponds to 95%

4

compaction according to the s' tandard. ASr! D1357 method D and not 95% com-
paction according to Bechtel Modified Proctor method which has been utilized4

for the entire plant fill area to date. Furthermore, Dames and Moore
Report; page 15 states that all fill and backfill material should be placed
at or near the optimum moisture content in near horizontal lif ts approxi-,

j nately 6-8" in loose thickness. Bechtel specification permits a maximum .
; . of 12 inches which affects the compactability of the material., q . ,

7. Piping, condensate lines, duct banks, and other utilities under the diesel gen-i erator building may also be affected and must be evaluated.
..j a.

8. Mr. Callagher nested he was leaving not having s cY1c'ulationsand'

: will be discussing design calculations, assumpti made, and conflicts with
the FSAR with Litensing. .- . . . ..

!
9. The inspector observed the structural concrete crack that has developed in

'

i

the east exterior vall. The crack was observed with members 'from Bechtel
Geo-Tech and Consumers Power Company. The crack extended full height of the ,

wall and continued down through the spread footing as seen from the inside of
the building. The crack is expected to have been induced flexurally causedi by differential setticment. Discussion with Bechtel design staff has indicated
that this crack is under study and is currently being evaluated. ACI-318-71

1 ,' in the commentary section 10.6.4 limits flexural crack exposed to the outside
, to 0.013". Corrective action may be required if this liniit is exceeded.
i .

| 10. The following tr.sts were observed to be performed in accordance with the applic-
j able tests standards by U.S. Testing:. *

. < - *

* *
.

A. Lab Test ASTit D1557-70 "' ' ,,
' ',

-
. . ]'

j B. Yield Test AStt D/1556-64 .
.

*.

11. Calculations should be evaluated on the incroa'se and the' rate of increase
of the pond fill and the effects of the water iit other areas. *

, . '

,

. .-.

'12. Hr. Callagher stated that the NRC does not view preloading of the structure*

to be a fix or resolution of the problem at this time.s

- .

'

13. -Sciemic loading calculations should be determined for the type of material
eninting in its preewne rendition.

.
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onsistancies Discovered To Date
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D1557. A telecon with Geotech also confirmed that the
intent was to use the more conservative method.

2. Justification for clarifications were within,the specs
themselves, which were not clear to begin with.
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Bechtel PowerCorporatioh
-

-

Interoffice Memorandum

T. G. L. Richardson Fae ha

sa,.c Response to NRC 50.54 Request, e ,. APR 91973
Item 1 Relating to the Diesel
Generator Building, Midland sma D. R. Johnson
Project, Job No. 7220

o' SFPD Construction
Quality Control

c J. L. Newgen 4 425 Market St. En 8-0343
R. A. Simanak 32nd Floor D10W. L. Barclay [ -

In reply reference:.

2-CQC- 4026*79
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:

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

,

evidance:

fCC A The Bechtel construction quality control program of surveillance"
inspection over work performed by Canonie and inspection ever-

}PFCCE .fM #
/iA P?GCI 4- ,7 work performed by Bechtel was complied with for the ecmpacted

backfill operations at the Midland jobsite. In the case of
7ML / I Canonie, they performed and were totally responsible for their

! RECT. I

own work, inspection, documentation and quality assurance; all
1 FIFING l

in accordance with their Bechtel approved QA manual. Bechtel*ECH- '
Construction Quality Control performed surveillance inspectioni4DM i
over Canonie in accordance with FIP C-210 and QCI S/C1.10. As

[200 Q = stated in Bechtel's construction quality control program document
J1ECE1YL SF/ PSP G-6.1, the pur' pose of surveillance inspection is to
i^om ^5?/Jr.T determine if an action has been accomplished or if documents have

| 3 ,

contract documents. Surveillance inspection does not mean that

'

been prepared in accordance with selected requirements of the'

hp- all or all of any subcontractor activities are observed for the
O Yts O NO Purpose of determining compliance. Surveillance inspection is
DATE.-- intended to provide a degree of added confidence that subcontractor

work meets contract document requirements.

RECEIVEJ
APR 131979| - .

58 04860
l QU ALITY C O NJ R O L .

SECHTIL J 7 20..... sv irn
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G. L. Richardson*

' April 6, 1979.
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Page 2 *

In the case of soil compaction performed by Bechtel,
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 vecify conformance with the documented
instructions, i.e. Proj ect , Engineering's specifications.,

This type of inspection program is consistent with the
requirement in Criterion X of 10CFR50, Appendix B which
states in part:

"If inspection of processed material or products
,

is impossible or disadvantageous, indirect control *,

by monitoring processing methods, equipment and
personnel shall be provided."

A brief description of che' work performed by Canonie and-

Bechtel as well as the surveillance inspection and monitoring
i performed by Construction Quality Control follows:
i

'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 1 Construction Quality
Control surveillance inspection was provided by FIP
C-2.10-4-53. '

l 1976: Canonia started fill operations adjacent to the
scuch access ramp 7/11/76 and proceeded to elev. 623 3
Construction Quality Control surveillanca inspection
was provided by FIP's C-2.10-4-58 and C-2.10-4-62.

; 1977: Canonie started fill operations at elev. 623 + on
1777777 for the diesel senerator buildins footings, and
completed fill to the bottom footing elev. 6281 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
'

1975: Structural backfill (Plant Area Fill) started on
137TT/75 in the area south of and adjacent to the Q line
vall from elev. 589' to 612'. Construction Quality Control

-

inspection who provided by FIP 2.11-1-12.
.

4

=

SB-04 %1
.
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; Page 3

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 1 through 12. Construction Quality Control
inspection was provided by FIP C-2.11-1-19.

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 encasament (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 Canonia to bring the
fill material to elev. 628 +.

,

.

Documentary evidence that the Construction Quality Control
program for surveillance inspection over Canonie's imple-,

' mentation of their QA program commitments is provided by
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 Construction. Quality Control
' program for inspection of soil compaction performed by Bechtel

is similarly provided by the complaced 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 Engineering in revising
the specification requirements for proctor curves, lif t

j thickn'ess, density testing, etc., will be reflected in
; changes to the inspection criteria contained in the QC1's.

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'

A. There is no variance to the Bechtel QA program requirements '

for construction quality control based upon the following
evidence.

.

1) Evaluations o'f motorized compaction equipment did occur
and are recorded in the following memoranda:

Buchanan to Jeffers of 9/18/73
Dragicevic to Church of 10/5/73
Jeffers to Valenzano of 11/16/73

.

SB 04882
402673

.
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C. L. Richardson
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The metorized equipment described in the above correspondence
was used by both Canonia and Bechtel for compaction work,

i Evaluation of hand held equipment was accomplished on initial
use based upon satisfactory compaction reports. Formal

; evaluation reports were not required by specification nor
j 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
i the main objective of obtaining acceptable compaction test
# results is achieved. '

i

j 2) The completed Quality Control Inspection Plans and Inspection
Records on file at the jobsite provida documentary evidenes
that lift thicknesses did not exceed the 12 inch limit. No

,
changes to the maximum lif t thickness were made by Field
Engineering, and the inspection records show that the specifi-1

cation requirements were met.

. B. Since there is no variance, the question of generic application
is not relevant.

C. Same as for 1C above.

D. Same as for 1D above. If it is now believed that formal
j documentation for reporting equipment evaluation is necessary,
'

this requirement should be added to the Project Engineering
specification.

<

3. Variance 7. Items 4 and 51

1

! A. There.is no variance to the Bechtel QA program requirements
! for construction quality control based upon the following

evidences-

1) Construction Quality Control through their surveillance of
j U. S. Testing did in fact identify the lack of moisture'

testing. As illustrated in the following listed documents,
it is apparent that not only QC, but Construction, Project

.

Engineering and QA were all aware o,f the lack of testingt
-

'
.

NCa-55 of 2/4/74
| NCR-324 of 8/6/75
| NCR-421 of 5/16/76
' '

QAR SD-40 of 7/22/77 *
,

Meno Newgen to Castleberry of 8/15/77.

Memo Castleberry to Newgen of~9/30/77
j Telecen Hook to Roa of 10/10/77

Telecon Book to Roa of 10/13/77>

NCR-1005 of 10/26/77 -

, Memo Newgen to Castleberry of 11/18/77
Memo Castleberry to Newgen of 12/15/77
Memo Newgen to Richardson of 12/21/77,

~

Telecon Dean /Osborn to Roa of 4/7/78 SB 04 g
4 - -

402673'
,
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2) Following the issuance of QAR SD-40, U. S. Testing did
perform moisture tests in the borrow area and they
maintained an informal moisture log for this activity
starting 8/1/77.

A review of this log by CPC0 - 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.
Testing Los to the current inspection plan QCI C-1.02 on
2/13/78 - and this log is now being retained in the QC vault.

B. Same as 15.

C. No remedial action is needed. "

D. No corrective action is needed.

4. Variance 8. Item 1 s
,

A. There is no known variance (Geo-Tech has not completed their
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,
but from what we have been told it is their belief that
testing frequency and material classification (matching
laboratory comparison samples with field samples) were
performed incorrectly.

2) U. S. Testing Procedure

U. S. Testing soils technicians selected the lab standard
(Proctor curve) used for comparison with the in-place soil
material at the time of in-place density testing. They
accomplished t' tis 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
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
remained in this active collection. When a jar sample was.

no longer being used, it would be placed in the inactive.

! collection retained at the laboratory. Material such as
; 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.

' information from either a one point sample or complete proctors.
Documentation of these checks was not required by specification

j and was not maintained.

-,=
'

.

: 58 04884
402673
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.tJhan an in-place soils sample could. not be readily+
,

classified through visual comparison, the U. S.
Testing technician would bring the soils' sample to
the test laboratory and perform a one point proctor
to assist in the selection. If classification could
still not be made, a complete proctor was prepared, and
tha sample was added to the laboratory's active proctor
collection._ '

,

3) _ Construction Quality Control

The donstruction Quality Control Engineer assigned to'

monitor Bechtel soil compaccion also monitored the U.,

S. Testing technician's visual comparison of laboratory .

samples with in-place density test samples. .If the fill
,

being casted was placed;by Canonie, this visual comparison
was -siso obserad by the responsible Canonie Inspector.
Construction Qualicy Control also monitored the U. S. ' '

Testing technician's tecicique in performing in-place
| density tests.

Construction Quality-Ccatrol,"in their, role of prdviding .

technical direction sud darveillance of thq labert.cory,
monitortd'the proceduret.used for making Proctor curves
-and one point proctors when visual classification coi:1d
not be accomplished in the field.,

None of the specified testing r.sthods (ASTM D1556, 1557;
2049,'ecc.); identify comparison of field moisture and_
density test re.sults with saturation conditions'(zero-
air voids) as"a method of checking the validity of. test

_

results. -
.

' To eu blish whether or not a particular group of field
tests are in error, it will'ba necessary to incorporate
inherent errors in testing methods (sand cone and nuclear
methods). 4The specified te:st. methods (and geotechnical
literature) indicate a set.ndard deviation on density
ceasurement ofs3 to 5 lbs../cu.ft., and a standard devi-

! . ation on moisture- content on:the order of one half to one
'

~ percent moisture.

* Incorrect calculatiori of relative density test results was
identified in 1975 and the correc.c method of calculation
has.been employed ever since.

Material grad'ation specified in specification,C-211 was'
not'incanded to match that ipecified as Zone 3 material.
in C-210. However, Zone'3 material'did meet the,gradatien

~ requirt.nentsif C-211 and was used as structural backfill .
| (cohensionless, free-draining material).
|

'

'
.
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Using different aboratory curves to clear failing gests
was recognition that the material had been incorrectly
idencified initially.

In summary, the methods employed at the time were believed
to be correct methods. In particular, careful evaluation

j' of the soil encountered in the field when determining the
proper curve or laboratory maximum density to use is believed

i to be consistent with the specification and superior to using
i one laboratory maximum density test for every 20 field tests

without consideration of soil type.

B. Since, at this point hetime, no variance has been identified,
the question of generic application is not relevant. -

C. No remedial action required.

D. No corrective action necesshry.

5. Variance 8, Items 2, 3 and 4.

A

Refer to 4A, B, C and D above

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:4

,

1) The jobsite 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 generator building
rather than the required one test per 500 cu. yds.

'

2) There was no QA program nor-QC program requirement to. *

generate a supplementary record listing actual test
frequenc~ies. By program, the Quality Control Engineer
was instructed to not.i. tor field in-place density testing
by surveillance as defined in PSP G-6.1 and verlfy that
he did so by initialing and dating the IR. The Construction
Quality Control Engineer did this. The approved program
was implemented.,

B. Since there is no variance, the questions of generic application-
is not relevant.

C. No remedial action required.

D. No corrective' action necessary.
- .:

5B 04886
L.

402679 -

'
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7. Variance 8, Item 4 ;

I

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 3-1.b of QCI C-1.02
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 method
and technical adequacy. Thus, Rev. 2 and 3 of QCI C-1.02

|_ was written and approved for use with the additional requirements
of paragraph 5.6.3 being omitted.

It should be noted that for the time period during fill placement
up to the footing level for the diesel generator buildings Rev.1
of QCI C-1.02 was in effect which called out the proper specifi-
cation paragraph reference for testing frequency.

B. No, this variance is not of'a generic nature for the frequency
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.

8. Variance 12, Items 1 and 2

A. There is no variance to the Bechtel QA program requirements for
. construction quality control based upon the following evidence:
a

,

Bechtel Quality Control did implement the information feedback
and corrective action requirements addressed in SF/ PSP G-3.2.

1) The following listing represents particular actions taken
within QC to correct and improve the Quality Control soils
program operations:

QC Corre'etive Action Report Based On

QC-19 - 9/14/76 NCR-510
QC-36 - 2/16/77 CPCO QF-142
QC-37 - 2/24/77 CPCO QF-150
QC-63 - 11/1/77 NCR-1006
QC-64 - 11/21/77 CPCO QF-199

i a

! SB.04887
:10267S

.
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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 fht

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
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 generic application'
is not relevant.

C. No remedial action required.

D. No corrective action necessa'ry.

In summary, except for Item 7 above, none of the evidence presented to
date is indicative of a variance from the establisLad QA program
requirements by Construction Quality Control.

,

f '' | ,

. s:<M
D. R. Johnson

.
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.

.

SB'04888-=
.

302673.

.

.

m



*
- - -

.. ..... _ . _ . -

3-16 - 7 7.. .-
,

DRAFr
.

-.

'
*

ANALYSIS OF MIDIJ2TD PLtJr" /MA FILL

SOIL TEST RECORD:

FIIIDII GS TO DATE

Prepared by: T. liehil

The following report'is a brief suts:ary of initial finding in the investigation

of the Midland Plant Area Fill Soil Test records. The analysis has been con-
~

ducted by T. liehil sad J. O. Wanzech. Though a computer aided analysis is being

prepared which will be far more extensive, the present findings vere obtained

merely by scanning the records. '

Most glaring is the departure fron $pec. C 208 regarding frequency of soil
'

TThTWG.
.'.. . . _en. According to this spec., 3echtel Hodified Prcetor and Enlative

Density cisssifications were to be established one per every 10,000 cubic yards

of fill, with field density tests being unde every 500 c.y. Thus approximatel'y -

twenty tests shou"1d be made under any one classification.

.

i. RD 24 is referenced 196 times

2. . RD 55 is referenced 491 times

3 RD 61 is referenced 574 times En I,2 lal
.

.

4. BMP 270 is referenced 110 times
,

i 5. D}T 271 is referenced 135 times

4. BIT 269 is referenced 217 ti.mes .

7. EMP 277 is referenced 148 times S3',13334
f. D}T 278 is referenced 31 times 8* 7%|

*LeCL
- Toim. 2,0 52. MetME *a 2 SG'T-%

f~
Thus a relatively small number of ciscrifiestions were used to represent v ..c

quantitics of fill placed. Furthernore, the time span over.which a classification *

.

w
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was used has been found to be as much as 24 months..
,

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

for borrow for two years straight. This is supported by the misuse of the

classifications which reault in field relative densities e=ceeding 1007.

For exsaple, 9% of the RD 24 tests show relative densities greater than

,- 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
t

i tests with over 105% relative density comprise 51% of the 491 test, i.e.,
- this classification was misapplied.more than Lalf the time. The highest.
'

relative density obtained under this class wri 142%.
.

|: .
,

. \

compaction of cohesive soils at times exceeded 105%. In addition, many

tests on cohesive soils show combinations of inplace dry density and

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

assigned classification.
.

.

The following table. illustrates the trend to misapplication of the 31!P test
.

.

classifications:
.

. .

Soil Classification % of tests over 105% % of tests outside
Nureber Compaction zero-air-voids curve

'

BMP 278 22 51

BMP 277 11 49
'

BMP 269 1 12.

.

'

BMP 271 2 30

Bl!P 270 4 30
-

.

'
30~.10633,

,

.

. #
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, There is a tendency for obvious misuse of a classification to appear very early*

and yet not be fingged. The very first field density test referencing ED 55
'

shows 110% relative density, throwing doubt on both the in-situ soil and thz
.

classification itself. Another EMP 278, was first used on 4/1/77. Allj

tests in 4/77 were invalid (i.e. outside sero air veids curve or 105% compaction),
.

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

52 more times over the next 5 months.

i
.;

f5 .Similar patterns are revealed for the other 3MP's referenced above, where

, k. discrepancies in the use of a classification were apparent almost immediately.
p

... s

j yet QC continued to accept all test results.
.

}
*

.I
!

'.

i
;, The wrong pass-fail criterion was used for nor.-cohesive soils at various times.
L' .
i From the fall of,1974 to the fall of 1973 all relative density calculations
. .

| were made by dividing the in-place dry density by the mzz1zarm ist dry dernsity.4

i
'

', Hany of the tests which passed by the above method fail when properly calculated.,

j.
!
t

l' For ex ample MD 215 references RD 24 and show a compaction.fo 95.'.', calculated.

['
: by the wrong method. When recalculated, the relative density turns out to be
. . -

72%, failing. This test was used to'' clear four other failing tests. ?!one of,

.[ the bad calculations were ever flagged. ~

$
'

[
-

; ; -

.

i -
.

.:
.-

: : -
.
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3OTES ON PROCTOR DENSITT,

.
.,

!

The moisture density curve is a result of plotting to suitable scales the dry

densities obtained at various moisture ontents used for the trials. It shows
; *

.

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 {,

acisture content is the standard or procter density; the water content at

which this occurs is the optimum water content. !
.

*.

| The sero air void curve may be drawn as soon as the specific gravity of the ,

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

,

==v4== 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 ==v4=im, explains the occurrence of field densities higher

than this value obtained during construction. Such densities must be secured
1 talow the optimum. However, a density that approaches the sero air voids.s

,

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

.

.

.

Exsmole- Specific gravity = 2.63.

t >

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

.
,

soil and water. Then the soil occupies 120/62.4 x 2.63 = 0.73 cubic feet.

The remainder 1.00 - 0.73 = 0.273 must be the volume of water. This water
,

will weigh 0.27 z'6'2.4 = 16.85,1bs., which when arpressed as a percentage pf *

| dry soil weight = 16.85/120 = 14.0%. This represents one point on the sero
!

| air void curve. '

.
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Bechtel Associates Professional Corporation
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Inter-office Memorandum-
.

RECEIVED
To 1. L. Castleberry Dets 10 January 1979

J AN191979subject Midland Units 1 fi 2-Job 7220-001 From S. S. Afifi
Flant Area Fill KARL WlEDNERof cooe.chafcal services,

'
Copies to S. L. Blue . . As Ann Arbor 10(D)5

E. H. Burke /W. L Ferris w/a 7220-79-3
P. Martinas w/a
J. O. Wanzeek w/a

( K. Wiedner w/a
1320, 3410

. .

'

Attached you will find J. O. Wansack's meno 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 commitments

.

may not have been met. The matter was discussed with K. Wiedner
today and it was agreed the task force will work on the subject.

|
'

I

.- ~

'

3. S. Afifi.

-.
.

~

| J0W/ lap
Attachment .

'
.

'
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*
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D'"Ta g, g, Agggt 10 January 1979

84i*** Midland tinits 1 & 2-Job 7220-001 b J. O. Wansack
i Flant Area Fin

~

W Geotechnical Services*

' . Copies so

~..
| |

5. L. Blue At Ann Arbor 10(D)5 i

1310, 3410 -

., ,,
, ,

i -

I have made a simpia review of the plant area quality control records.

and the following is a brief summary of this review.,

"*

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

i i ,

- -

1. Relative density test results we're used for density control on ..

Zone i soil. Zone 1 is classified as cohesive; ralative density
3 ,

I is used for granular soils.
'

I
i 2. Maximum density as determined by the relative test was used as a
( basis for arriving at 95% of pro,ctor density (i.e., 109.0 71 eld = 95.6***,

#H4.0 Rd max.-

,

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

3. Failing tests as determined above were also cleared using the same
*

erroneous procedure.' ;-
.

, ,

3
'

4. RD f55 (Yaaz. = 109.7 #1bs ) was-used in many cases to check .
densities. This may have appeared to be the material described, but

.
in many cases, the maximum density was more than 109.7 lbs per -

i i cubic foot as evident by other tests and many cases of relative
! densities exceeding 100%.

,

: . . .
-

| 5. Some relative density standards along' with BMP standards were
| changed and passing results were obtained (i.e., MD CSS, ID #49 .

6 66% was cleared by HD 872, RD #41 8 n0%).
.

On specification C-2n structural beeH411, the major fault' I can see
..' at this time is that Zona 3 material was used for structural fin. This

material (Zone 3) was specified for the sand chimney in the dikes and -

.

.

has a different gradation than was called for in C-2n. I believe.

r that this material is suitable, but it may have a conflict as far asr

| the 75AR,is' concerned.
. .

,

* We can see from these obserystions that the findings from the administration'

: buildips pay hold true for other arass of the plant fill. It also in-
dicates the testing lab may not have always had qualified supervisica.

.
. .

I have not ye't completed an studies that I an doing but I want to keep
you aware of my progress. 331,13333a

,

f
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i Bechtel Power Corp ra ion

.

Post Office Bos 2167*

REu.euno u e gan4as4o

April 25,1979 W02f
U. S. Testing Company KARL wt R

1415 Park Avenue /
' Hoboken, New Jersey 07030

/[ g/4,Attention: Dave Edley

Job 7220 Midland Project 7 W ~/C/
Subcontract 72y-208
Meeting Nctes

# .. C-208-B-364

Dear W . Edley: s

Attached for your information and files please find one copy of
meeting notes for the jobsite meeting held on Monday, April
9, 1979, at Hoboken, New Jersey.

,

Very truly yours,
,,

' pg///. .A n
Pr S 'perintendent*

**

JFN/LFS/DLP/km -
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*
MEETING NOTES |

U. S. TESTING, CONSUMERS POER CCMPANY APO
,

BECHTEl. POWER CORPORATION

DATE: April 9, 1979

PLACE: U. S. Testing Headquarters, Hoboken, NJ

SUBJECT: See Below*

ATTENDEES: E. Basile U. S. Testing Company.,

E. Zadena U. S. Testing Company
E. Edley U. S. Testing Company
M. Anzelmo U. S. Testing Company
J. Speltz U. S. Testing Company
B. Marguglio Consumers Power Company

~,

'' ' D. Warn Consumers Power Company-

R. Wheeler Consumers Power Company
D. Palmer Bechtel Power Corporation*

G. Richardson Bechtel Power Corporation
! -

| '

; I)* Ben Marguglio opened the meeting by establishins the following agenda:

1) Describe the problems relating to the Midland soils problem.

2) What U. S. Testing thinks may be the problem: where did U. S. Testing
contribute to the problem?

3) What did U. S. Testing say to the NRC during the NRC investigation.

II) Ben Marguglio presented the following to describe the types of problems: ,-.

'

1) Inconsistencies in the SAR

2) SAR Requirements not transla'ted accurately / clearly into the specifications.

3) Requirements for testing were not totally stated. Callout for proctor
'not total story. -

4) Interpretations were varied and not released through normal specification .
channels.

.,

| 5) ' Client suspects there was not a total understanding of the process by
any one individual. Lack of expertise.

|
6) There may have been incobect proctor selection.

'

,

7) There may not have been timely corrective action in identifying the extent
of the problem and identification of the problem as opposed to fix.

.

a -
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.

8) Accountability for inspection may have been lacking.
'

Who inspected
What inspected
How inspected, etc.

9) U. S. Testing may have utilized to a sampling process without suf-
ficient historical background on the process.

10) U. S. Testing may have failed to qualify the test or the inspection
process. -

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

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

.

| 1) Ben discussed the conflicting test methods in specification C- 210
and asked what U. S. Testing did to assure themselves that they had a
clear Specification to work to.

.

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

U. S. Testing added that it was not their responsibility to determine
when or where to take a test.

,

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

Question by Don Horn concerning moisture, compaction, and fitting of
sample to the proper proctor was directed to U. S. Testing. Inherent.

error and judgement could be highly contributary factors in giving
the wrong result.

U. S. Testing stated that variables exist within a soils testing program
.that can cause erroneous data. U. S. Testing suggested that the testing
agency be given more autonomy in making decisions. It was suggested
that possibly the testing agency would serve best if it were respons-
ibile directly to the Client.

Ben stated that on Consumers Power Company jobs (future) he expects
U. S. Testing to assure that specification interpretations / changes are
obtained officially - and added that U. S. Testing Q A should not allow
this to happen.

,

'u U. S. Testing responded that their Contract does not provide for this
' type of QA involvement.

i .- 5B16S478 .
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2) Ben asked what type of mechanism U. S. Testing used to determine
when a new proctor was required.

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

U. S. Testing added that there are no procedures to cover this
operation; that it is a judges;c .t operation that would be difficultto procedurize.

Ben summarized the problem of direction during testing as being
unsatisfactory and a more stringent direction process b? tween Con-
tractor and Subcontractor would be required, particularly that any' ' .
change in test or specification changes must be received in writingprior to implementation.

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

U. S. Testing responded this was an ongof'ng item and proctors were
taken as a regular thing and were taken at material changes and new
borrows - again there were no procedures.

U. S. Testing stated that they could not remember ever being requested
.

by Bechtel to take a sample specifically to develop a proctor.

U. S. Testing added it was not their responsibility to maintain the
test frequency and that they were not privileged to quantity information.

Question of frequency revealed that: '

1) 10,000 yard frequency test was not accurately followed as related
to exact yardage being moved but was an ongoing check basis based
on frequency roughly correleted with yardage - this was done because

.

exact yardage movement was nct immediately available to prompt
the precise frequency implied by the specification.,

U. S. Testing (dded they felt that they did more than their Contract;
- required in:

Determining new sources and material changes where new proctors arerequired.

Selection'of the appropri, ate proctor to compare to the field density.

Over involvement with Canonie.

4) Ben asked how U. S. Testing identified the proper curve to use whenthe curve may be six months old.
'

.

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

5316S479.
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Ben inquired what the field procedure was in determining wh'en a new
proctor is needed. U. S. Testing responded that:

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

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

*

Ben added following statement:

For Consumers Power Company projects U. S. Testing should take the
attitude that, in the absence of a controlled single source or
specific designation for a change in soils, the most conservative ,,

approach should be taken.' ' "

s

5) General discussion en testing calculations:

Some conflicts noted in D. Horn s audits - U. S. Testing shouldi
A).

consider.
'" B) All test reports submitted to Bechtel Q. C. for review - does not

include actual calculations.
.

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

D) If test plots on wrong side of zero air-voids curve there is an error
(per D. Edley).

*

E) Errors are inherent in test methods being applied:

Troxler has f.,3% error.
, ,

Results are conservative.

j 6) Ben asked what U. S. Testing thought might be the problem - U. 5.
Testing had no input.

,

| 7) Ben asked if U. S. Testing had reconmendations for future work - U. S.
responded:

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

I 8) U. 5. Testing added'that it was Bechtel's responsibility to determine
den a new proctor is needed.

C) Review area of what is acceptable material.

Ben requested that U. S. Testing provide Consumers Power with testimorital
,

information that was provided to the NRC during the interviews covering''

the soils investigation at Midland.
53169480
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U. S. Testing inquired whether Bechtel would object to this release.
Bechtel Subcontracts representative stated that there would be no
objection.

The dialogue of these interviews is attached.
.

Prepared by:

O n .o.', 2 E A M f/>-75
I Day 1d L. Palmer Date

'
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' .f. NHC DIESEL Gk ... !AT0!( DUILMHO SOIL'i INVu JIGATION
.

nt the Midland, Michtcan, Project Site,

Interviewere: Gcnn G.11nr.her, NRC Soiln Specialist
; C. A. Phillip, linC Invectication Specialist

,

John Spelt , U.S. Testing Site Project SupervisoriInterviewee:
,

,

The fn110winr. notes were gencented from notes taken by John Speltzi -

during on lutcrview in the Consumers Power Company conference room
on 12/14/78.

Q.) Did you see o conflict in C-210 (earthwork specification) ,,

between EMP (Bechtel Modified Proctors) and ASTM D-15577
A.) Yes, there was on 0:rca of concern in section 13

> -. . s

0.) What criteria were you working to?
.A.) The EMP, as indicated on our reports.

,
' '

Q. What is your period o'r activity on site?''

,

A. Since December, 1976. '' '
.

A letter to Church (subcontracts) from Valenzano (Engineering) of
,'6/1,o/74 was shown. Section 13 7 of C-210 was pointed to in the letter.i

'

Q.) What does modified Proctor mean to you?*

A.) ASTM D-1557 modifying ASTM D-698.
!

Q.) Do modified Proctor, EMP, and D-1557 mean the same?
A.) No. .

Q.) Does EMP and modified Proctor mean the same?
A.) No.*

.

| Showed talocon Hook (Bechtel O.A. onsite) to Rao (Ann Arbor, Project .
; Engineering), October,1977, and telecon Teague (Lead Civil Fiel'd

Enginecc) to Rao, October 10,1977 -(copy attached), noting that
either D-1557 or BMP can be used.

.

Q.) What was your source of direction on this?
A.) V,crbally, os mentioned in a note on top of the original of the

telecon. .
, ,

,

O.) Do you feci Hook or Teague' were responding to you (John Speltz)?'

A.) No, not to me directly. '

.

,

C.) Who would respond to you with this information? ..
,

A.) Dechtel Q.C. .
,

dd t#, 77Q.) Why is the response so late? '' *
-. .

| A.) I have no information on that.
,

Q.) Were there other are.au where enil work yns going on'? .

A.) What wort: nre you referring to?
,

,

.

#

.' 5B1M.
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[ O. Here there C. prob 1cmn in coils nt th time?* *

.

e* A. I belicyc that Decht.el Q.n. nnd Concuruct . Power Company Q . A. *. .uero active in coilr. duritir, thic time period (fall of 1978),
;but, I hnvc no specific reco11cetion. ,

Q.) Is the Bl4P and type of materials specified for the. Diesel*
*

Cenerator till normal for construction? .

*

A.) I had no interface with Project Engineering and Design. *

,

Showed CCIR SC-1.05' (a Bechtel Q.C. report , form) .
~

, ' ' , ,*

s.*;';*
.

Q.) Are you aware of Q.C. field activities and responsibilitien .

*

: in soils? I'ftf.

. , , - A.) I am aware that they have a program and functions to fulfill,. ..
f . '. . , . ;'t,:,*;y. ' . but not of their specific requirements. .s .

. .
.

. '

" , 'Q.) Do you think that Canonie was aware of the specification for -
* t

compaction and what it was being tested for? ; .,, ' ,
, A.) I have no specific knowledge, but assume that they were aware

,

.

*

.of their job recuirements.
'

,- .

Q.) Was Bechtel working soils in a'ddition to Canonie during this ''t'

time period (1977)?
|A.) Yes. - - .

,

' ' , Q.) When did Canonic ouit working?
*

,' A.) In 1977, there was a big push to be off site for deer hunting
,

season which began November 15th.* **

Q.? Why are you working to D-1557 now?
*

.

A.) Q.C. direction with a memo from cheek to Siple of 9/29/78 (copy
attached). ,

.

'

Q.) What is random fill?
'

A.) It could be any of several types of material.-
.

.

.;. .

' ' . * Q.) Why would'they call random fill ju'st clay? -

. .

Cheek to Siple memo was shown. The statement " Random 7111 (Clay)"
'

.was pointed out.
-

-

Q.) If it could be other materials, why would he (Check) define it-

*
as clay?

Q. Did he know the difference? -

' A. My interpretation of this memo was that it was addressing testing,

I and that he uns distinguishing test procedures for granular vs.
'

cohesive soils. ,-,

0.) Do you have anythi,ng you wish to add to this discussion? '

A.J No.

| - .
.,

. .
,

'

, .
,

.....

,, ,
,

''
55169483.
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Dernie Thompso:1 & Roger Scith
HRC Intervi of 1-22 -23-79 7/

Q.) WP.s it difficult to determir.e what proctor value to use by
ccmparison to the Jar samples?

A.) Ho

G.) Who Tove you the 1ccations and elevations for the tests?
A.) Generally the labor foreman or sometimes the laborers.

Q.) Who selected the site for the test?
A.) The Inherers would prepare the rite of the test where the fore-

man celected most of the time. In some instanceu We would
celect Oie exact site in the general area for which the test_

wac recuented.
.. 4.

c.) How often were either Q.C., or Engineering present at the time
of Ute test? s

A.) Very seldom.

'Q.) ,Did 0.C. do rurveillance on your test activities in the field
on a regular basic?

A.) No, not that we were aware of.

C.) How often did u1cy observe you doing the tests?
A.) Very Leidom.

C.) Do you know what their ree.uirements are for surveillance ,
of soils? -

A.) No. I have not had access to that information.
Q.) Were they short of people to do this work?

.

A.) I cannot answer that question..
.

Q.) Did they have cualified people for this work?
A.) I cannot answer that question.

Q.) Who was in charge of soils for Q.C.?
A.J Primarily, Daryl Osborn.

.

Q. Did he have other responsibilities besides soil work?
A. Yes. To the best of my knowledge, he had other areas of

responsibility. '

1

Q.lWeretheregradestakesavailableforelevations?
'

A. Very seldem;
*

Q. How were elsvations determined?
A. Mostly frem nearby buildingr. where elevations were written

on tne walls.

581D542
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Q .-) Were locutienn e .tablished by the use accurate measuring
device:7

A.) Mc. '.*ncy were usually by walking off frem a wall or Just
eyetalling the dirLan:c. .

Q.) Were lif t thici:nerses meacured? ,

IA.) Not in my presence.
:

Q.) h*ere the areas free of debris prior to the placement of fill i

n.aterial?
A.) I cannot answer that question.

C.) Did t.C. make sure that areas were free of debrin before
placcuent?

A.) I cannot incuer that question. -

-Q.) How were retestn done? Did they (Dechtel) supply you with
" ' - a cample?

'A.) Retests were taken by a technician as close to ths original
test as possible at t.he request of Bechtel when they felt
the area wan reedy for a retest. Ho, Dechtel did not supply
us with a sample.-

.

Q. Was special attention 3iven to test areas?
A. You, althousn not a cemmon occurance, I did feel that special

attention '.as Given to test areas on certain occasions.
Q. Can you recall such occasionn?

'

A. Yes.

Q.) Vould you dincribe such instances?
A.) Roger : poke of a test on the 30" 5WI discharge line. Bernie

mentioned a test in the same area.
,

Q.) Did the foreman askinc for the. testa know the requirements 'fer
the frequency of tests?

A.) I cannot answer that question.
.

Q.) Were lift thicknesses reasonable or were they excessive?
A.) Generally yes, however there were occasions that they were not.

'Q.) How was the moisture controlled prior to placement?
.

A.) Prior to August of 1977, there was no control of moisture
prior to placement. Af ter that dats until the spring of 1978,
one moisture was taken in the morning from the stockpile..

* Q .))
!!ou tras the moisture reported?

A. The moisture was Civen to Q.C. and Engineering.

Q) Was the moisturn associsted with a proctor value?
A.) No, it was not at this time.!

58163485
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Q.) Were there more than one proctor used during a days
production?

A.) Yes. -

,

Q.) Were addition.11 moistures taken for these proctors?
A.) No, not at first. Later the conditions changed.

*

Q.) What happened after the apring of 19787
A.) A number of changes transpired in the moisture control via

letters from Dechtel personnel. The last letter for
direction to U.S.T. was from Rao in the spring of 1978.
Host of this correspendence was generated from questions
we presented to Bechtel concerning the moisture control.

s s
.

A.)
Do you have a copy of this letter?Q..

.

) Yes.
t'

Q.) Can we see this letter tomorrew?
A.J Ye:. '

- Q.) Did fou feel there were similar problems with soils concerning
the Administration Building..

A.) Yes. ~

-

.
.

Q.) At that time did you feel there were problems with other
buildings on the site?

A.) I would say no, be. sed en the fact that most of the other-

.major structuren were done or well under construction and
there was no other similar circumstaneen of settling of
structures known at that time. *

Q.) Was there a difference between Bechtel and Canonie operations?
A.J Yes. *

..

Q.) What were these differences?
*

A.) Canonie 4.C. Engineer, Gene Deceer, gave locations by*

soordinates paced off from grade stakes and elevations by'
use of a hand level and recaneers rule frem Erade stakes.
Cancnie also had much heavier equipment to work with.

,

Q.) Was placed materini over removed and placed at another location?
A.) Ye s .,

.

Q.) Who did you report teot failures to? '

'

A.) Primarly to Sechtel laber foreman until the use of the test
failure stamp was started in the fall of '.977, then they were
reported to Engineerittg and Q.C.

.

*

\
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Q'.) Who did you interface with in C.C. and Enr,ineerinG7.

A . ') In O.C., it was Daryl O.. born and Utsve Gilnett. In
Engineering, Jerry 14 orris and Gary Coaster. i

,

- C.1h*howeretheBechtelforemen?A. Barney J., Mike Davis, F.oger Ott, Scott !!ancy.

*
,

I

i

.

*

|% % . *
,

*
.

I

4

%
i

j .

*
. ,

.

1 .

.

t 4

.

:

I '

.

I e

f *

*
.

p

'

9 . .

s

e

9

*

l.

1

**tQ.u. -

%.~

.
.

- -



- w
be:*

J. M11andin v/Att'

- P. A. Becnel w/Att
K. Wiedner w/o QQ|[fg -

S. L. Blue w/o
.1. Eermaston v/Att
J. O. Uanzack w/o -

J. F. Newgen w/Att
L. A.*Dreisbach w/Att'

T. Z. Johnson w/Att
1. L. Castleberry w/o

August 10, 1979 .
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Consumers Power Cogany
Mr. C. S. Ka'aley ~ * --

Pro. ject Manager
.

. ' ' ' ''

~
-

. .! .' ' *
* '

1945 Vest Parnall Road ..

' ''
~

"''Jackson, Michigan 49201- ' &~ '

-- - n
. - - -

. .: .; .. .- .- Midland Unite 1 and 2' # " ' ' '.

s

,' Consumers Power Cauqpany :Q.,2f' f,
'' --

Bechtal Job 7220' .r .

EEVIEW of U. S. TESTING FIELD AND ~~ .

LAAORATORY TESTS 5 SOILS .._

Filas ,GM 6/2401

Derr Mr. Kaaley:
'

'

s .

Attached for your records is the completed report dated July 1979, entitled
*Raview of U. S. Testing Field and Laboratory Construction Test Data on Soils
Used As Fill.." .

?
-

i - .
'

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

personnal on the earlier draf t report.
. . . '

* ~

. :.
,

*

t ', ; - :,. ,.
. , ..

The report will now be sent to the subcontractor, United States Test.ing _'",;.".,; ,...." ,
Company, Inc., for their response to the findings. ,

, ,, . ,.
.

Very truly yours . .[
.

|$ ~ ..

P. A. Martines .

Project Manager.
FAM/F, . J. -
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1. Use of Laborate:y Test Oospection Curves 1
'

2. Questionable Ratests _ ', 2
,

_

3. Theoretically Impossibis Test Pesults 2
~

4. Papeated use of Questionable Laboratory Test Data 3

5. Lir.its of Accuracy and Acceptability for Test Data 3

6. Accuracy of Test Equipment ,5. ,

.
''

" ' . . . 57. Relative Density Tests
* '*

* ''

, ,

:, . , ~ - ,.;,'' '- .
..

8. Sumanary
...

-
~

6 -

- ,:.. p .
. . . ..

L. .. .. g . p . : - . . r..-,
,, ,

. . . . . ..:., . .

. . .e ., _. .:, ; ? .. . ;,
.

. . < . , ,
,

TA3LE A - Listitas of all cisasifications referenced in Plant Area ..

Fill Soil Test Records which were used for 20 or more f, ; * ,*:
Field Dtnsity Tests. *

,

,
,

IABLE B % Uotes r.n.Que stionable Clearing of Yailed Tests,

TABLE C - Notes Etlative to Questionable Test Data ~

A .
'

1
*

T.tcq l - Hoisture Density for BMP 278 - All Tests , , .
,. ,

'

TIGDPI 2 - Heisture Density for BHP 278 - Paasing Testa Only

FICURE 3 , Moisture Densirj for SMP 276 - Nuclear Dansonator , ,

*

'

TICCRI 4 - Mof sture Densit . for BMP 278, - San! Coat Testaj
, , ,,

IICURE $ - Moisture Density for BMP 278 - Nuclear Density Passing Tests
'

.

.
.

TIcuRI 6 - Heisture Denrhy for BMP 278 - Sand Cone Passing Tests ''''
'

FIWRI 7 --k' indow of Acceptability for Tant Results

TICURE 8 - U. T,. ' Testing Co. Proctor Hethod Comparisons ', *

! -

FICURZ p - l'oistur.e* Density for BMP 278 - Adjusted Meistura Content
, .

~

FIGURE 10 'Cmr.cison of Wet and Dry Ral' tive Density 'a
. ,- ,
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nis review of the quality control tests of the earth fin at the Midland Site
was r.ade as a result of settlement of the fill supported diesel generator
building in excess of that predicted. Soil samples obtained in borings indicated
that soil conditions beneath the plant structures are not cc=patible with the '

quality of fin that could be expected based on the results of the control tests ~
made by U. 5. Testing Company. All fin was accepted as it was being placed

i based on the results of the field tests performed,by U. 5. Testing Company.

The review showed rany discrepancies in the test results as outlined in the
following paragraphs. Review consents are based on the requirements of the
technical specifications for fill placement and to subcontract entered into- -

! by D. S. Testing Company.
; .-
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i 1. Use of Laboratory Test Compaction' Curves ' '' '**-
~~. . . , . u .; y , . . . n . . 7. .<'j, .

~

W.% y *: ^ -,

Table 9-1 of specification 7220-C-208, 'Page 143 required one field density ,4

:* and u.oisture content test be taken for each 500 cubic yards of fin placed.
It also required one compaction, grain size," and specific gravity for eachu ",

'

10,000 cubic yards of material. 2his gives a ratio of' 20 field 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

i than one per 500 cubic yards of fin the ratio could be hi;;her. The'

actual ratio is shown in Table A attached. In fact, some of the laboratory '
co=paction tests were used to determine percent compaction for several -

3
'

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 .
specifie'd, it is unlikely that any borrow source in this area vould be of

| such uniform character that such axtended use of a compaction curve, truly
j representative of a large quantity of r.aterial, vould be applicable. Listed

below are selected laboratory test data results indicating the vide range of*

soil properties that were reported. Such a vide range is typical for soils _
of the kind used in the fill making prediction of maximum density, based *

on visual inspection extremely difficult if not impossible without testing.,
.

,

; -

! MIN. DENSITT MAX. DENSIIT OPT. )CISTURE
i TIST __(1bs/Ft ) (Ibs/ft ) (percent)3 3

~

+

*3)2269 127.3 101

' 'agMP278 M7.0 15.2
*1MP279 140.8 5.7

**RD24 100.9 M9. 2
**RD55 . 90.2- 109.7
**1D61 '109.3 125.3

*

, ,

*
.

*BMP refers to proctor type test.
**RD refers to relative density test run by dry method.' '"
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2. Ouestionable Retests -

..

A field density tesc the fails to meet requirements ca DJ Ipkclit-
cation should have been reported to Bechtel who then would have required
reworking of the ares a.nd ratesting.

Of ths 668 "fatiing" tests' which ve.re marked " cleared" by another test,
in over 10% (72 tests) of tha results, the clearing of the " failed"

! density test was apparently resolved by merely _using another laboratory
, ,compaction curve with either lower maximum density, which resulted in '

in the percent ecmpaction being increased sufficiently, or different
optimum moisture content which caused the fill to meet the requirements
of the specification. The possibility exists ,tMt soil was removed i

after a "failing" test and replaced by different material, but the
'

records do not indicate this and it is net possible from the record
to determine if a new density test was made.' In other cases , tests
labeled " failed" were incorrectly cleared though the- same laboratory
standard was referenced. For v.zample, in some casas ratests to clear

,

a " failed" test vere not taken in the same area or at the approximate ~ '
same elevation. More than 40 retests' were over 20 fiet from the " failed"
test location (rirecorded in the tesErepor.is)'and some were over 200 #
feet frem the original test locatictn. In general, if after a "failing"*

.

test the whole area is reworked, the density test location is not too
critical assuming that the correct laboratory compaction curve is used -

~for co=parison. However, in the plant fill work areas were relatively
small, and soil ' characteristics showed censiderable varir. tion necessita-
ting retesting in the immediate vicinity of the ."failing" test. Retest
should be taken '.n the lift or soil layer thtt has been reworked. Al-
most 50 retests were taken at different elevations, some up to 10 ft.
from the "failad". test. It should be noted tha't 1echtel field personnel

; gave the locatinns for retesting. ,this was not a D. S.~ Testing reppon-
sibility. Tuo ratests were dated prior' to the time the original test
" failed". Over 130 "failing" tests were marked as ("non Q") and sever
recorded cleared, as they were.outiide the saftey related area.

. .
.

Table 3 is a compilation cf notes relative' to questionable clearing of
failed tests. . \ -

-

\--
3. Theoretically Imoossible Test Resnits<

.

Soils cannot be more than 100 percent-saturated; therefore, all field
density test data points, when plotted as dry density versus moisture
content, must be below the zero air voids curve as defined by the specific
gravity of the_ mater;ial. Specifications do not require axamination of
the zero air voids curve, but it is censidered co=non practica relative

J to compaction plots. There are numercur cases in the U. S. Testing
Company data where points plot above the zero air voids. curve. Figure 1
attached shov9 a typical laboratory compaction test curve with field
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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ne fact thst 4. h :;;e nu ber of test results plet above the zero air voids
curve tends to ._:.r.'. all test results questionable.

- 001719Also, referrinr, to Figure 1 it would appear that soil density varied
videly. Specificctions called for ce=pactive effort results as defined

. by ASTM D 1557 vhich is 56,255 f t-lb/f t3 energy. This was modified to a
laboratory test compactive effort of about 20,000 ft-lbs/ft3 energy, often-

referred to as Bechtel Hodified Proctor (BMP). Iaboratory compaction
test curves should be related to the sa=e effort as that called for in ,

the field for use in comparing with field density tests to determine
percent compactice.. According to plots of field data shown on Figure 1,
density varied from about 108 lb/ft3 to about 130 lb/ft . It is doubtful3 '

that the soil classification or other properties vould be similar for such
a vide variat' ion in density. It is noted that 100 percent of modified .

Proctor (ASTM D 1557) which is difficult to obtain, is rated at 56,255
3ft-lb/ft3 energy. The curve plotted on Figure 1 is at about 20,000 ft-lb/ft

For cceparative purposes it was deter =ined bg U. S. Testing in 1974energy.,,

that 100 percent of specified effort (20,000 ft-lb/f t ) ic. approximately
,

equal to 95 percent of de mh density as deteded by ASW D 1557 (56,2 M3
f t-lb/f t ) Reference Figure B.p, . , .g .p . ,, :. . , .,- . ~ . .

" ' .- ~

4. Repeated use of Questionable I.aboratorv Test Data'' "''''"~- * * ' . .

_
: ;7: -- - .y ,

_

Some laboratciry ce=paction test data were used repeatedly even though they
continued to show suspect field test results. This could be indicative
of questionable laboratory data or the fact that soil was not being placed,

or co=pacted according to specifications. Either case.is a cause for
.

concern.

.
*

s

Several specific gravity calculations are in' error, such as for EMP 273
and 274.. In the case of EMP 273, the zero air voids curve passes through
the laboratory compaction curve. In another exa=ple, EMP 297, the laboratory
co:paction curve is invalid due to calculation errors, yet was referenced
by field density tests 22 times.

Table C is a ce=pilation of notes relative to questionable \test data. ,

5. 11=its of Accuraev and Acceptability for Test Data

Figures 1 through 7 attached vill be referenced in discussing limits of
accuracy or acceptability for field test results as compared to laboratory
test date. The figures show plots of co=paction data for EMP 278 which,

are typical of all test results.

1Specified laboratory compactive effort was 20,000 ft-lbs/ft 8 field
compaction effort was originally specified at 56,255 ft-lbs/fh but was
changed by Revision 5, dated 7/8/75, specification 7220- 210. Section
13.7, Page 57 to also. be equal to about 20,000 ft-lbs/ft

. . .
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ne specified 20,000 f t-lbs/f d t.ffort establishes a compaction curve-

relating moisture and density for a specific soil. Holstur$$ty {pfor field placed fin to be within i 2 percent of optinum moisture a%fieds
dete:=ined by this effort. Density was specified to be greater than 95
percent of the maximum density. As compactive effort is increased in
the laboratory test, maximum density vill be increased and optinum-

moisture content will decrease. nis change can only occu'r in the field
to the extent that the field moisture conte.nt vill permit it. Once field
compaction is such that the fill density is significantly higher than
about 105 percent of maxi.must,the specified tolerance from optimum

'
moisture content in the laboratory compaction test may no longer be
applicable for field control. A + 2 percent numerical ~ value of moisture
content acceptable at th's specified compactive effort would be too vet
at a higher effort since the zero air voids curve defines the absolute
maximum that can be achieved, indicating that higher densities for that i

soil are i=possible. n erefore, if the record shows high densities for !, . .

such material, the data are in error, n is was apparently overlooked.: I
!

g. ; -p - -

1 -
-

.
., .,

Plots of field data for ompaction test BMP 273 are shown on Figures,1,,
through 6. De title of each figure gives the assumptions made in

~

.

lP otting 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. .ne
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. n e one falling
above the cero 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).
~

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

curve, nis area or vindow of acceptability is shown for a hypothetical
compaction curve on Figure 7a that would meet requirements of Specificatior.
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 .
saturation about half way between the compaction curve and 100 percent
saturation (zero air voids curve). ne practical upper liz$,t of 105 ..
percent of specified density is not defined in the specifications. It
was arbitrarily chosen as numbers greater than this give increasingly

| invalid comparisons between field test results and the specified laboratory .
'

compaction test curve. Herefore, if all data points fall within the
I defined vindow there vould be no reason to' assume that they are wrong. .

However, when many data, points fall outside the designated area there is
something.vrong with the information and then all data points become suspect..

A review of all data indicates that about 25 percent of the cohesive soil
test results fall within this area.

'

Figure 73 shows an aiea where field test results vould be acceptable, .

in theory eve r though not in strict accordance with the specifications.

Figure 73 was arrived at by expanding Figure 7a to include test r!*"l**
up to a compactive 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 would plot in this area.
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6. Accuracy of Test D uipment OQ|7|g
Almost all (over 95%) field density tests on cohesive soils were made

i using the Nuclear Density device. Specification 7220-C-210 section
12.4.2 page 42 indicates this to be acceptable for noisture content
determination provided that the results are ce=patible with those -

obtained by ASTM D 2216. Similarly, section 12.4.4 says density deter-
zined by the nuclear device is acceptable when results are compatible

ivith density as determined by ASTM D 1556. |
\ e

In a. letter from U. S. Testing to Bechtel (dated May 30, 1974), the
average deviation of the nuclear device from o' en-dry noistures wasv
+.12% for a set of 30 tests. However, the standard error of estinate 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 + 4 pcf 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, assucing the in-place vet density '
is correct, and thus. do not explain th, large number of points which :

~

plot outside the zero air voids. Compare Figures 1 and 9). . . -
,

,

No reliable correlation between sand cone and nuclear density tests . '

, vere carried out therefore there is no basis for determining if U. S. .
Testing would have performed better using the sand cone procedure.

Eovever,it is clear that a large nur.ber of the nuclear density tests '

are wrong. This can be explained by considering the vet unit weight
may have been wrong or both the noisture content and unit weight may
have been wrong. A reliable correlation with ' properly conducted sand

, cone tests should have revealed this, but it was not apparnntly done.

7. p. elative Density Tests

Cases were noted where densities in saterial classified on the data
sheet as zone 3 (sand) were compared to the na.z1=um densities in proctor

;

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

the maximum density in relative den:;ity tests. An error maast exist in
the record in such cases either in the classification of the soil on p'
data sheet or in cot: paring field test results to inappropriate laboratory
test data. In general, it appears that relative density tests were used
in control, ling density of sand fill. There were a significant number of,

arithmetic errors on calculation sheets even though there are signatures
on the sheets indicating they had been checked. Over 100 errors were
found in calculations, of relative density from 8/15/79 through 12/78
(not all of these errors change the acceptability of the test resultri. *

.
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/.5TM D 2049 section 7.1.2 Vet Method ststes: "Lete ~. - While the dry,

r.ethod is preferred from the standpoint of securin; resultg y afy1 s ier
period of time, the highest maxi =um density is cbtained fof'se s6 . n
a saturated state. At the beginning of a laboratcry test progras, or
when a radical change of materials occurs, the mari=u= density test should

! be performed on both vet and dry soil to deter =ine which method results
| in the higher maximun density. If the wat method produces higher nam

densities (in excess of one percent) it shall be fellowed in succeeding
tests.'' An example of vet 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. 1.s a consequence many
field density test results exceed 100 percent of maximum dry laboratory
relative density. As an example, for laboratory test RD55 a total of -

566 field tests were made. Of this total,' 364 tests were greater than '

100' percent co=paction. 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 maximum
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 '

dry method) is suspect.:
. ,

. J ;-@ . ;g . .. '. - -. . , , , .
,

Even if the vet laboratory test method data vere available Eor all sands,'
it appears an unacceptably high number of field test results would,

greatly exceed 105 percent relative density even based on the wet =d
.

.. ,

,
.,

'

8. Sunmary '

,
..

- In stc=ary, there are five major faults contained in the Midland Compacted
Fill Density Test Reports as follows:

,

*1. erroneous field density test data.
2. incorrect soil identification
3. incorrect (or questionable) laboratory test data.
4. calculation errors -

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

. . \ *

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

rational means of determining whi.h 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 ,nust be concluded that these test results are suspect and,

| should not be-used alone for acceptance of plant area fill. Therefore,
l

other means of testing b' ave been established and employed to determine
if- the fill in any given area 'is acceptable.-

-

\
| Also in item 4 it should be noted that on ma.ny occassions the inplace

~
-! density was divided by the maximum 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.

.

001719.
.

Listing of All Classifications Referenced in Pla:ot Area Till Soil
Test Records k'hich vere Used for 20 or More Field Density 7ests

.

Classification * No. of Tests - -

_

B200 90
B251 31
3252 22
3254 42
B255 57
B260 68

- - 3261 36
3262 165. .

. ~^ ~ '

' 3269' _
, 227_'. -y. "

B270u& n v 226 ,~,; iL ;j.g [.. c. , S.t. . .g ;.

3271 #6' '
_.

141> .,. .. . ..
-

B274 37
-

' ' ' * '*s - -

B276 -

21 ~-'

- . . <c - 'B277 158 - ' ;
,

3278 82 - -

3297 22
,-

*

ROIS 20.

R0l6 61
R024 248 "~ ~

*
'

R030 s 54
R035 59

-

R038 39
. R039 28

~-

R040 35
R041 69
RD42 103

*

R043 48 .

~1044 . 71
R045 43
1049 63
R054 118*
1055 566
RD59 65
R061 . 589- -

RD63 42 -

R065 59
.

Note: Spec. 7220-C-208 gives a ratio of approximately 20 field --

tests to each laboratory test.
. ., ,

.
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TABI.E B. '

Notes on Ouestionable Clearine of Failed Tests
.

j0017I9
1. Test number MD 245 fails due to high moisture. Cleared by MD 246

which references a proctor with higher optir.:n moisture content
(OMC) such that the 12% of optir.zm requirement is met. '

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

3. MD . 223 fails because of high moisture. Cleared by MD 228 which
has actually a higher moisture content and lover 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 MD . 888 vhich references a new proctor with
lower t=ar%um density and higher OMC than the first. . , - . . .i .

_ x9. g e. zy: . , = - - - a-: mg ,

5. MD. 251 fails due to moisture being too high. Cleared by MD. 253 .
- which uses a higher GMC proctor. Y-.

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

Iocation, moisture, density, or lab standard. -

.
'

7. MD 771 failed, being too dry. Cleared by MD 782', which has' abnost -

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

*
-

,
*

L, -

8. MD. 2384 clears MD 2342, referencing .a different proctor with an
OMC which fits the in-situ conditions. Bovever, the dry density
of. MD. 2384 is vay 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. MD 556 clears MD 554 by using a 3MP vith lover noisture requirements.
The field densities differ by 24 pef and would seem ti be different
material.

555 but has ' oo high a density to be the same soil10. MD' 558 clears MD t
^

as MD 555. It also uses a different proctor.

i

11. MD 566 and 568, classified as EMP 262 cohesive'scils, are cleared.-

by HD . 569 which is classified as RD 33 and has totally different -

soil properties than the two failures.
s |

12. MD' 1317, 18,' 19 and 20 fail and are all cleared by MD 1477 taken
over 5 veeks later. There is poor correspondence in the soil properties
and the proctor is different from failing to passing test.

13. MD 2965 clears MD 2963 with a different proctor through the test
^^

results auld have been passing with the original BMP.

14. MD .1388, classified as EMP 278, is cleared'by HD' .1461, classified l-

= aa xD 55. ..

,

.

6
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15. MD' 170, classified as RD 24 is cleared by ED 173, classified as

3FJ 234.
0017I9

16. - MDR 287 f ails with a relative density of 77|:. Cleared by MDR 291
which has .1 pcf lower density but arbitrarily rounds up the relative
de=sity to 80%; it passes and, clears the failure.

17. In all of the following field density tests en sand, the passing
test has approximately the sa:ne or icver density than the failures,
but references a lover maxinus density RD lab standard:

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
MDR 5221 clears MDR 521 --

MDR 558 clears MDR 556, 557-

HDR 480 clears MDR 473
.

i

~ MDR 555 clears MDR 525, 527, 534. ..::.
'

MDR 533 clears MDR 526, 530, 531
, , .

18. MD.2384 clears MD 2342, but is at 7' lover elevation. .
~

-

~

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

' '

20. MD 149 clears 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. s
,

~

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

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

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

25. MD 1097, dated August 4,1977, cleared by ED 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 Ouestionable 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 then 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 nonths, 54
tests, s-ith 52% of the results over 100%.

- 3. During the first two weeks of use (7/76), RD 41 s oferenced 22
times with 12 tests over 100% relative density (6 c .s over 110%.
and 3 over 120%). The standard was used for 5 r inths, '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,
thus, assumedly the same material. These results would throw 1 c_.doubt on the lab standard, yet it was used .for two full years and . -

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

5. Even high density structural backfill standards such as RD 61
(max 1=.=n density of 125.3 pef), used 593 times, show over 25% ,of.

the tests having greater than 100% relative density.
'

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

classification was used for 11/2 years, referenced 227 times. ~

'

7. The first two tests referencing 3MP 270 (7/76) fall 6 pef above the
zero air voids cu:ve. Continued use of this proctor for over 2 ye'ars
resulted in 226 tests with 82 outside the theoretical maximum. ._.

8. For the first mon +.h (4/77) .all BMP 278 tests fell on \og outctde the
zero 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.

Note: This table gives typical observations and is not meant to be all-
Inclusive.
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E
t File: C-208-222/1015.900
**- October 1, 1979

.

:. , - - - :- .
,

Bechtel Power Corporation 2 : s

P. O. Box 2167 i -;
Midiand, Michigan 48640 . 3:

''. Attention: fir. J. F. Newgen . ,. -,:- ,, . . :::,,

'

r
. .: . . ...

i Subject: Midland Project Job 7220 ..:.,,.gg.g(f. g g g-
--

.

[ Subcontract 7220-C-208
'

. U.S. Testing's Response to "Geotech Review
~ ' of U.S. Testing Field and Laboratory Tests

on Soils
'

Dear Mr. Newgen:-

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

2

You requested that we respond solely to the.surrnary con-
tained in Section 8, however, we feel it is necessary.to re-

*

spend 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
'is not meant to point fingers in any direction but only to ,

.

indicate, to Bechtel, some of the problems and concerns we &
faced. -

,

If 30u have any questions, do not hesitate to contact me.

.

Very truly yours,
.

UNITED STATES TESTING COMPANY, INC.

| -WAA.

4

M. Anselmo
Project Engineer

MA:hg
> " Attachments
.

' . .
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.' UNITED STATES TESTING COMPANY'S

'l Response to the Bechtel Report

.

_

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

.

M121and Units 1 & 2 -

Job No. 7220

..

Note: This U. S. Testing report must be read in
connection with the Bechtel report in s.o
far that it will provide clarification
and rebut statements contained therein.
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3
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. ..

t, , :r Laboratory Test Comesction Curves; 7

- N5 section of the Bechtel report is concerned with the implied ratio of
.

.; . Tie:: Censity Tests to Laboratory Compaction Tests (Ratio 20:1) given in
.

. ab!e 9-1 of Specification 7220-C-208 and the period of time lapse between
'

- Laboratory Tests vs. Field Tests.
,

,.;.,

|
. ..

,

1
-~

It is the position of U. S. Testing that Bechtel was then and is now

responsible for the monitoring, determining and comunicating with U. S.
_ . . .

s

Testing on the fill yardege for use in performing Lab Density Tests. In

fact, there were more Lab Density Tests performed by U. S. Testing Tech-.

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

should a'l'so be noted that, in most cases, our only Bechtel interface in

( the field was'a labor foreman.

. I
- '

.

The testing of soil will yield the same densities no matter what time lapse

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

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

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

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

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

specifications and drawings (dccumented 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

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

~

l
.

-1-
.

D
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^'g
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$
g Visual proctor selection was many times backed-up by pounding a new proctor,

in fact, most proctors on the job were generated in this manner as opposed
._

to Bechtel maintaining a frequency 1ist.
I
' r

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

f proctor tests for each Field Density Test.
i

j 2. Questionable Retests '

-. The statement "A Field Density Test that fails to meet requirements of the

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 [
as " clearing" was done so at the direction of Bechtel. The clearing of failins

tests still is a Bechtel responsibility and on the occasions where U. S. Testing
~

noted clearing tests, the report was a mode of conveying information from our

interface. The Bechtel Report mentions three (3) cases where failing tests

were cleared, one was "apparently resolved by merely using another Laboratory

Compaction Curve...", another " tests labeled ' failed' were incorrectly cleared

though the same latoratory standard was referenced.", and the third "two

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

-2-.

.



1

* 3, ; s .: ,

e? e

I '

. . ,y
!
f.

hqh f':. ese ' clearings' were the action of Bechtel employees who were also in the
o

Hf h23it of marking up U. S. Testing reports. It appears that the standard
E'

I Bechtel procedure for the dispositioning of failures was to scan reports
~

i; p
E f looking for passing results in the s'ame general area. The direction of U. S,

Testing to a test area and provisions for test locations is the responsibilit[
s ,

i
'

[. of Bechtel, on those occasions where the Bechtel interface could not relate
-

'

g ! specific locations the suggestion may have been made by U. S. Testing

personnel._ , _

t
\ .

I' We agree with the Bechtel assumption that it was possible to encounter
7
[ different soils in the same location, however, it is more likely that 'the'

t
'

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

k
- failure. ._,

.

U. S. Testing responsibility on this project is to perform testing not control i

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

in placement control.-

!
'

3. Theoretically' Impossible Test Results

Any given sof t has individual components that cover a broad spectrum of

specific gravity values. The inajor factor contributing to specific gravity

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

em

-3-
2
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,

,

)d.
i

i t;2nd of specific gravity values represented in the Bechtel report figure 1

f results in a 49 percent reduction of theoretically impossible results. Thei

r<

1 i remainder of these test points falling above zero-voids line will be discussed
! L .

| L in Section 6. However, specific gravity values from 2.57 to 2.82 for soil
1 t
'

i fractions are documented for material on this project.
*

.

f

ihe coment regarding the doubtfullness of the variation of soil properties is

- l likely to be discourited by an examination of the data of the current soils

evaluation' program. s

.

f. - 4. Repeated bse of Questionable Laboratory Test Data

Alt. hough"{..the fact that soil was not being placed or comp?cted according to

specifications" was a major cause for concern. It is evident that another area

of concern existed. Errors in calculations went unnoticed thru a good checking .
I

system. It is unfortunate that Bechtel's checking system simultaneously

|Mexperienced difficulty.

'

5. Limit's 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

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 data.
.
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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 approximately

I from -3 % to + 4 %. It was the assumption of U. S. Testing that Bechtel

Engineering was appropriately applying this data to placement testp.
.

Contrary to the assumption regarding figure 9 with its " impossibly high

dry densities" current test data closely resembles this graphical repre-

sentation. 3

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
zone 1 or 2. The inherent nomenclatural difficulties that plagued the.

Bechtel Organization in providing data was not addressed in the limited

potential problem areas. A re-evaluation of test data, with this third

concern in mind, would probably change Bechtel conclusions.

Regarding calculation errors of relative densities and assuming the

validity of these errors, it is again unfortunate that our checking systems
! broke-down.

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

a relatively recent inncvation ofiechtel assigning a geotechnical engineer
~

to oversee dje soih operation,'here-to-fore there have been no " radical
L. -

'

changes" oi =2echtel material control's that would serve to flag the need for
,

maximum density methcd re-determinations. Subsequent to this, theIcomparison

of maximum density methods have been done routi.nely by U. S. Testing in !

response to material changes that were ident)Nabh by newly instituted

materia 1' controls and routino conatunication with|ar. signed geotechnical
,

representatives. These current compar1: ens hsve yleided inaximum density4 '-
.

,

variations that res' ult in relativrdelsity changes from minimal to 20 %.
~

~ - ., ,
.

,

The a'cceptability 'of high relative density resulis should have been

eval.:ated AJ. hart of Bechtel' process control that did not exist.
N'.> -

I
s

-
,

,y,

t y - *

b:_

; s ,. e '

The-Sech'tel .'rvquest Yhd. U. S. Testing respond to items l 'thru 5 ~has been

detailtd in this report.-

;; " ',,

, ,
_

The closing remarks of the Bechtel rwort nakes the statemert that"...on many

occasions the inplace density was divide'd by the maximum density from the
-

.,
,. c.o

relative, density test to get perceni cwpaction..."-i . true.. However, the
,

report fails to mention that this method of calcu1aban was~a specific Bechtel
~

ge-
directive.
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I
l

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

. from a lack of proper soil identification and material quantities normally 1

covered in inspection and placement responsibilities, none of which are

/contractually the responsibility of the U. S. Testings scope of operations.
/'
'

We are the testing arm of Bechtel. Our function is the report.ng of data
f

not its evaluation.
,
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; Bechtel Power Corporation
'

" Inter-office Memorandum

To J. ' A. Rutgers c.t. Hovember 28, 1979-

subject US Testing Ccopany's Response From J. Milandin
to Bechtel Report of' Test Data.
on Soils; Used as Fill -

'

Of- Quality Assurance
Midland Units 1 & 2 - JA 7220

At Ann Arborcopin w ,
-

P. Becnel E.~ P.umbaugh
'

L. . Dreisbach 'S. Blue
R. Rixford S. .Heisler
r,. Wiedron .D. R. Johnson
R. Siminek' T. E. Johnson ,

The subject' report is attcched with sevanteen (17) mark-up coments
by G. L. Richardson. As ,you recall, Gary canducted several audits of

.

US Testing operations, as th.e Lead Quality Assurar.ce Engineer at the
site daring the-time most of this work we.s'in process, headed up the
Quality Assurt.cce effort in the Plant Fill Task Force and assisted in

, the preparatior. of our ir.itial response to the NRC 50.54(i') report.
G ry's comments'are annotated lithrough,17 in the report and identifies4
arets where Gen-Tech snould provide technical corrents.

s -

' C/.r.ercily, the opinion of' Gary is that' the respcnse is._ de fensive and
does 900 address ~ basic cauSe far many of the problems reported by the-

~

Bechtel Test Data Review.'' - - - -

'I would suggdst that Geo-Tech r4nd.-Qualit y Control provide comments
for the US Testing ~ response.f
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Bechtel F : . Corpora an
. . . ~

Interoffice Idemoranduni10 2 2 6 5 '-

J. Rutgers
,,

Job 7220 Midland Pro. ject October 29, 1979
* ""Subcontract 7220-C-208

U. S. Testing Coments of Bechtel L. E. Davis
Geo-Technical " Review of U. S. Testind**
Field and Laboratory Tests on Soils" Construction

*BCBM-521-R
Midland, MI

, ,

Attached is a report submitted by U. S. Testing comenting on Bechtel
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
October 1,1979

.

-
.

In 5fij!}h M I @;'h & .| *' 6 s -Bechtel Power Corporation
[J LJP. O. Box 2167

-

Midland, Michigan 48640 . OCT 9 19/3

Attention: Mr. J. F. Newgen EECHT$L FOWE3 [..?rs,*

Subject: Midland Project Job 7220 rp 8MM0M6JOS 722
-

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

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 details Section 8.
-

.

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,
is not meant to point fingers in any direction but only to
indicate, to Bechtel, some of the problems and concerns we
faced..

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

Very truly yours, ..

.
-

UNITED STATES TESTING COMPANY, INC.

~/f
.

M. Anselmo
Project Engineer

. .
,

| MA:hg
* -

| Attachments ,

.
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UNITEDSTAkESTESTINGC0!?ANY'S
.

Response to the Be'chtel Report -

.
. ,

s. ..

" Review of U. 5. Testing Field.

*

and Laboratory Construction
Test Data on Soils Uses as Fill"

,

. .

Midland Units 1 & 2
-

-

. *

Job No. 7220 ,

T

.

.

-
.

Note: This U. 5. Testing report must be read in -

connection with the Bechtel report in so,

far that it will provide clarification-

and rebut statements contained therein.
*
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001434
1. Use of Laboratory Test Compaction Curves

,,

This section of the BechteT report is concerned with the imclied ratio of
'

Field Density Tests to Laboratory Compaction Tests (Ratio 20:1) given in

Table 9-1 of Specification 7220-C-208 and th'e period of time lapse between
,

Laboratory Tests vs. Field Tests.
.

-

*
,

. .

It is the position of U. S. Testing that Bechtel was then and is now w

,

responsible for the monitoring, determining and connunicating with U. S. ]
' ' '

Testing on the fill yardage for use in performing Lab Density Tests. In sr

Y ,bfact, there were more Lab Density Tests performed by U. S. Testing Tech- u,,
we TelSo* c.r$* -

\

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 | Q ['[,'

the field was a labor f eman.

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

has expired between original testing and subsequent re-tests as long its the
'

material re-tested is representative of the origina'l tests and the test
'

The actual volume of soil that may b(e represented
-

.

met, hod has not changed.

by any one compaction curve has not been nor can it now be detennined. 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
.

employed each time a yard of that particular soil was placert-
'

Qs n e~5M " " ''S "'''+'"'*5 TMr "***;* "" *~ '' W' '

u ' n
,'' muwes n- n sn m

//=7Ng .fW C' W '

,,
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1_..

' .
-

.
.

.

. .,- - - , - - . - - . , , - . . , - - , , - . . , , . - , - - , - - - - ,-

_



-

U y-

-

.

001434 002265
Visual proctor selection was many times backed-up by pounding a new proctor,

bin fact, most proctors on the job were generated in this rmanner as opposed h
to Bechtel maintainino a frequency list. q

During the original submittal of U. S. Testing QA Manuai, Bechtel (Project
I2WEEngineering & Subcontracts) removed the provisions for performing one-point

.

proctor tests for each Field Density Test. g
. .

.-

_
-

,
.

- .

2. Questionable Retests -< . < - -
.

.
'

The statement "A Field Density Test that' fails to meet requirement > of the

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

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_ t Testino disonsitioned

as " clearing" was done so at the direction of Bechtelbclearing of failing '

tests still .is a Bechtel responsibility and on the occasions where U. S. Testing
~

4

noted clearing tests, the report was a mode of conveying infomation from our
\

interface. The Bechtel Report mentions three (3) cases where failing tests
,

were cleared, one was "apparently resolved by merely using another Laboratory

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

though the same laboratory standard was referenced.", and the third "two
-

retests were dated prior to the time;the original test fatiure."' In fact ''

-.
.

: f X ^~' .
,

, _
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.

i
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2, = [WS Cteog Der vapeiqMq) 'Bt'=

,
.

9

6

: .
- -- - - - - - - - - .

_
_ _

, , , - , , , - . , - - , .-. e . . , - - - , - - ~ - - . . - - _ - - _ _
--



U }& Mr-'

f 5 h[w,, ess
he-g'

jg a gps !a. . .

;.

D u i :, e . 002265
band of specific resented in the Bechtel report figure

, ,

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

.

remainder of these test points falling above zero-voids line will be discussed
I

in Section 6. However, specific gravity values from 2.57 to L8 or soil
i
fractions are documented for material on this -oj .

- -

,

The comment regarding the doubtfullness of the variation of soil pr6perties isi

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

evaluation program. .
-

.'-

,. ,

,

-

.

-

4. Repeated use of Questionable Laboratory Test Data ,

;

he--feut timi. wii was not oeing placed or compacted according t)o

J ecifications" was a major ca'use for co t is evident that another area'

N / - .

of concern existeo. Errors in calculations went unnoticed thru good hecking
'v' -

.#
.

system. It is unfortunate tharliiichtel's checkino srstam e4=1tananusW ,
< w r

d'# { H# # # @## # "D
| experienced difficulty. Jud

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
*

. .7 . ,

represent the percentage of valid te'st data. The envelop of reasonably
-

. ,

encountered test values would encompass the vast majority of test -data. It - g
, ~~

has been demonstrated that the nominal scattering of data that may not have q'

Dbeen anticipated was well within'the statical variance that would be applier h 1

)to this data., .

...
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|- these ' clearings' were the action of Bechtel employees who*were also in the /Ar4M
habit of marking up U. S. Testing reports. Eppears)atthest'andard

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.;

l
- .

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.~/
. . -.- . ,

-
r ., .

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 perform testing not control

its placement, and in fact U. S. Testing was exc1'uded from being involved Y,
~

\ '

in placement control. _' ,

. . ,
.

~

3. Theoretically impossible Test Results

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

, ,

specific gravity values. The major factor contributing to specific gravity

values determined by the test method Bechtel requested (ASTM-DB54) results
- s s .

,

from a 25 gram sample and thus the specific gravity values resulting there

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

.

*
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Accuracy of Test Eouipment D$
.

.-
The average deviation of the nuclear device from oven-dry cioistures was iT'

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

15 2e5%54

froM to + 4h It was the assu=ption of U. S. Testing that Bechtel 19.mi:&o
.fisfr4.

'

Engineering was appropriately applying this data to placement tests. p ;

'84Contrary to the assumption regarding figure 9 with its " impossibly high ,

dry densities" current test data closely resembles this graphical repre "y
j ,

sentation. *

|- - . . WW ?*

.
.

1

Ap' - s

The use of the' nuclear device was employed at the consent of Bechtel t
,

!' *

facilitate production.
,

-

pg ,

.
.

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
'

zone 1 or 2. The inherent nomenclatural c'ifficulties that plagued the -

,

fBechtel Organization in providing data was not addressed in the limited i
1

A re-evaluation of test data, with thDs third
"

gtial problem areas.
concern in mind, would probably change Bechtel conclusions. -

,

4

. ',.. Re~g arding calculation errors of relative densities and ass 0 ming the-
.

validity of these errors, it is again unfortunate that our checking systems.. - .
.

\ broke-down. .
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The re-evaluation of maximum density by the wet method was in response to 9go W-y
rt #_

.

a,relatively recent innovation of Bechtel assigning a geotechnical engiger y

a[#
Pr

to oversee the soils operation, here-to-fore there have been no " radical p

N'

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 D'. S. Testing in
-

_

vn ,s..
,

response to material changes that were identifiable by newly institutedg
material controls and routine co'munication with assigned geotechnical ~

~

. . s :: :. . v . : -.- .=
"

representatives. These current comparisons have yielded maximum density.
g;t-]6

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

The acceptability of high relative density results should haveTe'e w ny w <--
''

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

,

. . ,

Sumary ,- , ',-
.

~

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

-

detailed in this report.
'

' '
.

The closing remarks of the Bechtel . report makes the statement. that"...on many-

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

relative density test to get percent compaction...".is true., However, the gf,,

IIreport fails to mention that this method of calculation was a specific Bechtel M
directive. ,- /V,
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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 placement responsibilities, none of which are ,
-

contractually the responsibility of the U. S. Testings scope of' operations.
,

~

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

=

.

- --
'

not its evaluation.
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MIDLAhJ SOII.S

CHRONOLOGY AND SCW.ARY

Soils placement on the Mi.Iland job is broken down betvegn cooling pond dike |
|

construction and plant fill, nis write-up vill address the soils place =ent i

~
\

history for both areas, however, greater detail vill be provided for the

plant fill as that is the area wher' significant soils problems have beens

encountered.

A subcontractor (Cannonie. Inc.) constructed the dikes during the period of

1969-1950 and 1973-77. The original contract was let to Cannonie in 1968.

The dike design is basically a clay berm with a sand core. The dike was

designed to be constructed from on-site clay materials and imported sand.

Shortly af ter 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., delete the requirement that

not more than 60* pass the No. 200 sieve) . Work continued and the e=argency
1

cooling water pond was essentially completed and some dike work couplaced

prior to subcontract closecutt in 1969. This subcontract closure was a part -'

of project shutdown due to licensing problems.
,

The subcontract was rebid in 1973 upon project reactivation and was again

awarded to Cannonia. The previous specification change on increased fines

vas*omitted frem the new subcontract specificatien and had to be added

after award.

Cannocie continuously complained about the lack of " good soil" to build

t

-1-
.
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haul roads. Even when well compacted by heavy earth moving equipment,

the roads turned to quagnires when heavy rains fell. Cannonia also

experienced continual problems with moisture control in the borrow and

fill areas. La 1975 a contract change was negotiated for over,

$1,000,000 to compensate Cannonia for changed conditions.

'

Cannonia completed the pond dikes, the plant area dikes and the north

plant fill during the 1973,1974,1975 (part thereof) and 1976 seasons.
i

*

In 1977 Cannonia returned to the site to complete site fill south of the
1

power block, part of which had been completed by Bechtel.

The specification for the dike construction required the use of

mechanized equipment for fill placement and compaction. It also required
i

this equipment and the mavinum lif t thicknesses for which the material was
i to be placed to be qualified. These qualification tests were run and

documented..

In process acceptance of fill placement was based on the number of passes

of the equipment, the minimum number to achieve compaction being determined

in the aforementioned tests. Final acceptance of the clay fill .vas

based on in place density and moisture tests taken within specified
,

frequencies.
.

j Cannonia's Quality Assurance program included an on site quality control

engineer to provide a continuous overview and inspection of their work.
'

His duties included verification of proper equipeant selection and

. performance, material lif t thickness, number of roller passes and. 1

;
maintenance of quality related docueantation. The 3echtel Subcontracts

.

Sg t9132
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Group administered the subcontract for Bechtel wh us the Bechtel Quality

Control Department provided a surveillance inspection over Cannonia's
~

Bechtel's Geo-TechnicalQ-listed work for the period of 1974 thru 1978.

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 forwork period.

revi, swine the in place moisture .nd density tests for final acceptance of

There were Bechtel and Cannonie generated nonconformancesdika material.
These nonconformances have been resolved owing inover the dike work.

part to borings taken to qualify questionable materials.

Plant area fill (which is essentially complete) has been placed by both
>

a subcontractor (Cannonia, Inc.) and Bechtel. Cannonie's work was limited

to placement of large, open plant fill areas with mechsnical equipment,

while Bechtel generally placed smaller areas inaccessible to nachanized
Bechtel has, however, placed some

equipment with " hands oc" compactors.
Placement of plant fillareas of plant fill with mechanized equipment.

has extended from 1974 to present.

There are some noteworthy differences between the dike verk and plant

fill which should be examined. First, the Project Engineering call out

for plant fill, including that under Q-listed se.ructures on fill, consistet

Randon fill, by definition, could consist of any siteof random fill.
materials which were free of humus, organics, or other deleterious

material that could be compacted to meet specification requirements.

Concrete could be and was utilized as a random fill material at the
,

58 17133
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discretion of the field engineer. There vate no specification directions

prohibiting or specifying the use of different types of random fili

materials in a comanon area. Layering of different random fill materials
twa r. 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

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 paat. The Dames and Moore

soil report, which was a part of the PSAR, specified a compactive effort

to yield 95% of the maximum density by ASTM 1557 Method D. The " Placement"
.

section of the projection specification indicated that the material should

be placed to meet the aforementioned criteria, however, the " Testing"
s

section of the same pecification called for the material to be tested

to 95% of maximum density by the Rechtel Hodified Proctor (BMP) (95:

maximum density by the RMP 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 material be tested to 95% of maximum density by the BMP. Tield

Ecgineering questioned Project Engineering on this contradiction and were

advised that 35: of nazimum density by the BHP was to be used. Geo-Tech

r.aintains that Project Engineering was in error in their position;

58 17134
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specifically, 95. of maximum density by ASTM 1557 Method t has always
; been and is still required. Project Engineering did revise the
,

i

affected specifications recently to require 95% of maximum density by

ASTM 1557 Hechod D, however, the field has only been able to qualify a

! single piece of hand held compaction equipment (" jumping jack") at a
;

4 inch life thickness. All other hand held equipment has failed at the
4 inch lift thickness.,

Attempted qualification of a 25,000 pound

I dynamic force sheeps foot roller at an 8 inch lift thickness has also
-failed.

It would appear from these qualification tests, that the on sitei

clay meterial is suitable for dike construction using large equipment but4

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
4

Geo-Tech (most notably) in the 1973-1974 period. The Dames and Poore

soil report and a Project Engineering internal design criteria procedure:

required that all soils work' on the Midland project including casting be

performed under the continuous direction of a qualified soils engineer.
,

Neither of these documents defined a qualified soils engineer nor.did thei

project specification require the presence of this individual.
q

(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 placements
i

for plant fill.
The project specification has, however, been changed,

recently to require an on site Geotechnical Soils Engineer to providei

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
.

!
i

SS 19135
.:

.

, - y.~-. _ . , , - < , - - - _ . . . . _,y,-. . ee, , ~-, , - , , - , . , . - , . , .. - 3..+ -, , ,, ,



- .
_.

.'
-.

,

-

.}.

f ~6-

/
consulting experience. This parson was deened to neet the requirements of

,

being a qualified soils engineer.

| .

All soils testing on the project has been perforned 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. Testing alss 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 proct'or 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
S

direction of Bechtel field engineers assigned to specific plant areas
1. e., yard facilities, Auxiliary Building, etc. There was not a
designated soils field engineer on the jobsite. Because they were

assigced responsibilities in addition to soils placenant (1. e..,rebar

and formvork inspection, material requisitioning, etc.) the field engineers
were not always physically present during the fill placement. Labor

forenant were utilized to help call of soils tests under the direction
of the field engineer.

Technical acceptance of plant fill was based on
satisfactory test results.

As stated previously, the specification now

requires that all fill be placed under the continuous direction of the
on site Geotechnical Soils Engineer.

Eis responsibilities include in parts
1. Approval of all subgrade preparations.

5R 17136 '
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/ 2. Suitability of materials used for random fill.

Approving the use of different random fill caterials in3.

layers and zones so that the structural integrity of

buried utilities and supported structures is not ,

jeopardized.

Selection of lif t thicknesses for the equipment used for4.

compace1on.

5. Maintaining moisture control during the placement.

6. Proper performance and application of compacting
.

This includes speed, f requency, number ofequipment.

passes, proper overlap, and lif t thickness.

7. Calling for soil tests within the required specification

frequencies.

8. Reviewing the acceptability of all soil test reports.

Sechtel Field Quality Centrol Engineers performed surveillance inspection

of Cannonie's placement of Q-listed plant fill. They also provided

surveillance over Q-listed plant fill placed by Bechtel. In general,~

this meant that two to three times a day the Q. C. field engineer observed

the fill placement and testing operations. Tull time inspection was not

implemanted. Quality Control has now revised its inspection program to

provide fiald and laboratory Q. C. Engineers to provide continuous,

surveillance over the placement and testing activities.

'Ihe settlement of the Diesel Gennrator Building was noted during routine

construction survey work. Settlement narkers were assigned and an extensive

soil boring program was undertaken to ascertain the extent of the problem.

58 17137
.

e

k



_.

.
.

_. -

.

.

.

.

. :

7 -8-
1

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 essentially 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 the plant. This program included borings taken through
building base slabs.

The results of this investigation are included in
NCAR 24. As a general rule, in those instances where " soft" fill was

encountered the fill ves placed by Bechtel using hand held equipment.

It has been determined that remedial actions will be required to correct

the discrepent soils conditions. The most noteworthy is a plan to

provide a permanent plant devacering system for the power block.
It is.

felt that a draw down of the water table will eliminate the potential for
liquefaction of sand fill under a seismic event. A susmary of other

s

remedial actions is provided below.
.

Proposed-StructuI3,
Remedial Action

Diesel Generator Building Surcharge Program
(In progress since 4/79)

Unit il,

Main Transformer Area Surcharge program
(In progress since 6/79)

Condensate Tank Area Provide flexible pipe connections
to tanks to accennodate
anticipated settlement

(
,
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Structure Proposed
Renedial Action

Service Water Structure Piles and pil(North Corner) vertical supp,e cap to provide8 ort

f Diesel Generator Tuel
!

Storage Tanks Proof Load by filling with water
(In progress since 3/79)

Borated Water Storage Tanks
.

Proof load by filling with water'

Auxiliary Building Train Bayi None

Units 1 & 2 Teodvater
Isolation Valve Pics Remove and replace defective soil.

Will require local devatering,

Units 1 & 2'

Electrical Penetration Rooms Remove and replace part or all of,

the defective material. Will
1

.

.

require local devatering and
temporary underpinning

The above actions are described in more detail in Bechtel's response to
the NRC's 50.54 (f) request for information.

As investigation into the soil problems on the Midland job i
s te continues;

certain conclusions are being reached by individuals as to the prob bla ecause.
No _ single root cause has been identified; the general cons

ensus
ia that several items combined 'to produce the pr bli

! o em. The items most

prominently suggested are summarized belov vich the field's comme tnson them.

Jt.g J,- Far too great a reliance was placed on testing for
t

acceptance of the fill.
When combined with questionable test

.

results (as observed by a detailed review of U. S. Testing
,

4

operations and some 6,000 soil test reports) this could produce
placements not meeting specification requirements without ;

raising questions. '

-
~

,

'
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Field Ce==ent - The acceptance of plant fill was based en

acceptance of in place density tests by Project Engineering

specification direction. All parties (Bechtel Field, Q. C.

and Project Engineering and CPC0) participated in the'

selection of U. S. Testing as the on site testing laboratory

and the eventual monitoring of their activities. No
,

adverse trends were uncovered in audits of their soil
.

testing activities.

Item 2 - The lift thicknesses at which the fill was placed

were excessive. The required compaccion could not be achieved

using these thicknesses and the equipment that was used.
,

i

Tield Co= ment - The lift thicknesses used were within the

specification limits and were qualified by in place density

production tests.
.

f

Item 3 - A " qualified" sbils engineer was not on site to provide
h

J

continuous technical direction over plant fill placement and

associated testing. This individual vould have identified that

I
the testing was questionable and the lif t thicknesses excessive.

Field Co= ment - Project Engineering's f ailure to include this

requirement in the project specifications and Geo-Tech's f ailure

to provide an overview of plant fill have been identified earlier

in this report. The current On Site Geotechnical Soils Engineer

i N- who fills this requirement has a y. asters Degree in Civil
.
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Without
I Engineering (soils) and 3 years consulting experience.

-

'

specifically directed, the field would not have,beenbeing

expected to use someone with these qualifications as the
'

field engineer assigned to soils placement.;

!

Item 4 - If test pads had been run on the nacerial for varying;
'

i lift thicknesses, moisture concent and equipment use, the

field would have known that their placement techniques werei

,

improper.
,

Field Comment _ - This seems unlikely since the qualification

tests were run and accepted, albeit, as part of production
'

,

i
,

tests.
<

Item $_ - There was insufficient inspection of the fill placement
f and too nuch responsiblity and reliability was placed on the;
'

foreman of the soils crew.'

s
i

field Comment - The quality of soils placement, or any otheri

The techniques
activity, is not achieved by inspection.

|
used by craf tsman, fiald engineers and supervision were the,

f| equivalent of those used previously and appeared to achieve
4

satisf actory results vben checked in accordance with

specification requirements. (Note that specification relies
,

i

on testing for acceptance.)
'

.,

Ita= 6 - The nuclear densiometer (Troxler device) can give
I i This can lead toerroneously high noisturn contents.

erroneous conclusions about compaction of clay soils.
1

58 17111'
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Field Co ment - 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. .

.

Item 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 moisture content at the time of placement in light of the

reliability of the Troxler device.

Iten 8 - Quality Assurance problems with reinforcing steel in the 1975-1977

time period detracted from the effort required to ensure a proper program

for plant fill soils placement.

Field Comment - This is a highly subjective comment and if applicable was

not a major cause. It could have been contributory, however, as rebar

did take top civil priority during this time period.

General Field Comment - It appears that no one item vill be traced which

caused the " soil probles," however a series of probable causes could be,

put together as follows:

1. Site fill is designed as a " saturated area (il e., the

impervious dike follows the site perizater allowing free
'

flow of cooling pond water into the site fill).

'

SB 17142
.

.
,

*

, . . _ . ._
,

- r ,
- -i -- . -- - -

. .



,,. _

y -- s r -- -* -

m a )* _,3 % ,- y,,, V % -
;-

**

, [\ .i ,4 J. -4 ~,.|

A\ (. '

*' %,

,. i. * 'w , ,

*
., '

*- 'N ,

~
g t

,,
,/ * ,.

' .,,o
- s y'

,
g ,- -

..

h '\ 7' [

': =
" , '( .w, , ,.

' *

-
g, ; .

-

. +y

2.s Random , fill tr sper 10ted for tha pla..ng fill vhich allows
, .

q s -s, s us

s n *

'd(,enificant ,us's of sen! (around pipc.,.;dur rund,
-

i
. ",

,3 -
* s , ,.

s'' s s
,,

N. ++yu11 dings, general backfill, etc.) and clincrete. The.. ,s

' .. ' .saind provides flow paths fdr varer'es do the interfaces
,, s'- - - -

- +m

. , , , , * . \ > ,,-

. . --

%, , s'jtvern .the various f1113ypes (concede / sand.

.

,. ;_ - oncr(te ciay,' sand / clay)._ ''i
. .. s

\,-
/ ,s w -

''v

\\'

2 3. "' Decrease in companion .*(quirements from,95::
w g-

ASTM 1557-Dx ,~
+. ,.

- 7 ,+.to 9M B (abwut 90h ASTM 1557-D) .
'

s ,1._-. ,

\
''

, s~

4. , Design %:cerial was not av'aii,4ble on site and a
-

.. ..

material coticaiqins significantly more fines was
%

substituted.i **Thf eubstitme material' pas much more
4-- %

i
i, g .,3

'dif ficult, to ha'ndle, particularly iqtarms of. moisture
, . s, ,'s ,; ~

- + *_
,

ecent.IN ._ Small, hJud held equipment may not have been
s .... .

,! > - ,w. , , 4

abi ,to pts.'erly, compact even though,edsto were 0%.s. ts , s, ; t ,L ' -
-

--
<s s ,* $\.

p,1's% this'materialys subfer.t to " pumping" and
..

.s .

, , , .s,

breaMavu when extohd to vater flo . per?Aps asN., <% i,, ,
,

.

,

stEnat, scal'typebounda. hiss. V #,s -

\,y .,.

\ s.,

> k ''
''

s. t * s ,jy; \,

.., s'",,,5.' ,3cils, testius,, pparently sav,4'erronous resnits both
' , .,

~
; . .

e
, - 1.g, .',

4 ,, frGs th+ point of Troxler use and.g(Gaeally, poor
-

,
.

, , ,

ry
' t e We.in g \,'res t 4a a%! errorAl. .- s% *.,i

%'. ,, 4 i.

s
4 ~< '

N .~~ .'3 - s ' ;-'
-

w, . .,w' ' '' g, . % ., ; 3+ .

'Ing
, .

,e

b (5. ' inadequate Not^.pusi centrol qf ,the placer.ent process
* .,g,

,

>,, .

\ e ., e . . >
g .C

e' the_," vari $us deviatiosa f ec.u ideal andK to assimilat'
m. -

I'3recogniae'thspoteEtt4'probivA This'veW d include Fields; - - f ' * > , 6
1

.

g, ( -

( w, k, I ,

' }- j i. 7,, * ,1 \

, , * * *.
s'

.

, .
.

n n. , - w 3>

.
'' s. 3et / m , ' ' *

,, , %
.

5_-

.- Q%- K O~,' ? 2.. . . ,

SB l'71433 , . . <

m ,. t
-

''*w,. \** ' s)

|;' i
5 # ' l % '', .&

"'

. H ' p}.
'

.

_1 t - [',-
7

'.
tii 4 --



, - .. . ._.

*
.

=
ey

.- / -

7*

14 --

Engineering Supervision and Tield Quality Control. Quality

1ssurance, Project Engineering and Geo Tech were also
|

contributory.

Note as of 8-24-79 it has become necessary to abandon efforts to*

compact random fill to 95 ASTM 1357-D as we have not been able to

consistently achieve such compaction with any hand held or

motorized equipnent (except jumping jacks inventoried earlier)

available to the field.

.
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QLAND SOII.S CHRONOLOCY AND ST!.GY.

.

M
' Soils placed nt, n the Midland fub is broken down between coolinc pond dike construction 83

*

-
,

9d plant fill. A hubcontractor (Canraie, Inc.) e nstructed the dikes during the period of 4',

69-70 and 1973- M. Plant area fill iwhich is essentially complete) has been placec by Q,

4th'a subcontractor (Caugnie. Inc.) and Bechtel. Cananie's work was limited to placement of kt
largs, open pl.nt fill areas u th machinical equipment, while Bechtel generally placed smaller G ..

' areas inaccesib h to necharized eqcinment with hant compactors. Bechtel has, however, placed M.{
. :me areas of plart fill with mechanized equipment. Placement of plant fill has extended J4

~

- from 1974 to present. M
All soils testing on the t.coject is performed by a subcontractor (U.S. Testing, Inc.). f[{],

Their responsibilities include taking tests in accordance with ASTM standards at locations #
specified by Bechtel or Canonie. Vnile not explicitly stated in thcie contract, U.S. Testing h,

has also accepted the job of soils classification to facilitate testir.g. QzSoils pla d mer.t by Bschtel nas been done under the technical direction of Bechtel field i.g
isab ne.ers assigned to specific plant areas i.e. yard facilities, Auxiliary Building, etc. G*j

Thera' war not a designated soils field engineer on the jobsite. Because they were assigned hrespucaibilities in addition to soils placement (i.e. rebar and formwork inspection, material *,'.
requisitioning, etc.) the field engineers were not always physically present during the fill M

'

pla c ent'n t . Labor foremen were utilized to help call for soils tests under the direction #
of the field eq ineer. Technical acceptance of plant fill has been based on satisfactory
test results. .T;

Bechtel Castruction Quality Control performed surveillance over the work done by %
Canonie. Canonie implemented their own approved QA program and Bechtel QC verified proper im- iL,j
piementati'on b.v observation and r uiew of records. Two to three times a day Bechtel QC would W
observe fill placed by Bechtel construction. Full time inspection was not required. MThe settlement of the Diesel Generator Building was noted during routine construction g
survey work. Settlement markers vern assigned and an extensive boring program was undertaken j $

, to ascertain the extent of the problem. The resulte of the boring progra= which are included L 4'n dCAR 24 show matorial with highly variable in place properties in the first 15 feet under
! e structure. This fill which includes both clay and sand was placed by Bechtel during 1977. M|

As a result of the problems noted with the Diesel Generator Building an extensive settle-jy
ment monitoring and soils boring program was undertaken for the balance of the plant. This J

h}program, which is still underway, includes borings taken through building base slabs. Those
structures / faci.lities which are or may be effected by soil not meeting specification require- M
ments to date include: l

' C
1) Diesel Generator Building f,
2) Unit #1 Main Transformer Area F,
3) Condensate Tank Area d'c
4) Service Water Structure (North cerner) YJ
5) Unit #1 Penetration Room $
6) Units #1 and #2 Feedvater Isolation Valve Pits %7) Borated Water Tank (*4estern 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
structurestfacilities are under investigation.
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Mr. P. A. Martinez
Bechtel Power Corporation
P.O. Box 1000
Ann Arbor, MI 48106

HIDLAND PROJECT CWO 7020 - DECEMBER 3 & 4, 1978
NRC VISIT RECARDING DIESEL CENERATOR SETTLEMENTFile: B3.0.3 Serial: CSC-3663,

While this is not a set of minutes or an open item action list, during the sub-
ject visit several issues or questions were raised or inferred as noted below:

-

1. New settlement readings taken after duct bank freeing would seem to indicate
the building may be pivoting about a north-south axis located somewhere in

.

the vicinity of the condensate pipes. This raised a question concerning the
potential hard spot developed by the 20" condensate line encased in the 24"'
lines surrounded by concirete and possibly resting on well compacted sand.
If this is the case, we should examine the Diesel Cenerator Building stru-
cture in the vicinity for cracks in the concrete and consider the possibility

-

of cutting loose the condensate linen immediately adjacent to the Diesel
Cenerator Building.

2.
When Mr. Ferris discussed possible causes, he made the point that it may be
impossible to state the exact cause and that the more immediate concern was
the remedial action. Althoughswe concur that remedial ac tion is most impor-

it should be noted that Mr. Callager took strong issue with this pointtant,

in that I & E believed cause determination to be mandatory and relative "topreclude repetition," etc. This aspect should receive more attention.
3. During this discussion it was noted that instrumentation will show when sur-

charge may be removed. In response to the NRC question regarding sene, it
was also noted that most settlement should occur rapidly as the area is being
preloaded and that total settlement ccwid take weeks or nonths. Our final
response will have to provide sufficient rationale for determination that-
required settlement has taken place and answer the question of how we arrived
at what was required.

4. Bechtel agreed to provide R. Cook a list of the equip. ment (small hand equip-
ment and vibratory rolling equipment) which Bechtel utilized for compacting
the fill from EL 618' to EL 628' in the Diesel Generator Building..

5. During 11r. McConnell's discuscion regardin;; Item V, fir. Callcaer qucAtioned
the possible interference by the 20" condensate linu. Bechtel should in-
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.

vestigate and document the effects of additional outside pressure on the
condensate lines resulting from the preload. Again Bechtel should con-
sider cutting same at this point in time since it appears that it could
be acting as a cantilever type restraint with the fixed end being the
Turbine Building wall and/or the well compacred sands existing in that

In a separate discussion, Mr. Don Miller noted that we have to con-area.

sider the effect of rupture of the condensate line and subsequent flooding
on a class I structure during a tornado and/or an earthquake.

6.
Mr. Callager appeared to find Mr. Dahr's explanacion connected with VII a.1),
table oversite, unacceptable or at least extremely difficult to accept.
Bechtel should be prepared to completely satisfy the NRC concern in this area.

7. VII a. 7) Mr. Callager appeared to find the 12% Industrial Standard dis-cussion unacceptable.
NRC concern in this area.Bechtel should be prepared to completely satisfy the

We believe Mr. Callager's question not only re-
lates to the characteristics of the proctor curves in terms of optimum mois-
ture content but additionally whether the material being placed relates tothe selected proctor.
validity of your tests; i.e., was itTo go a little further, he may be questioning the

really 80% or 95% compaction.
.

8.
In my opinion, we should be prepared to fully address Mr. Heller's summarycomments regarding the fact that the response to ti,e Diesel Cenerator Settle-
ment questions will have to improve or exceed the reviewer's expectations.
Mr. Heller was discussing the f act that the construction permit was based on'

the original reviewer's examination of the program, and that licensing willnow have to judge whether or not the codification program meets or exceeds
the construction permit intentions and qualifications. This would seem to
indicate that our responses are going to undergo an extremely critical re-
view and that none of our answers will be acceptable unless they can with-
stand the most intense scrutiny. It would also appear that this will become
part of the operating license hearings. In that respect, I cannot emphasize
too strongly the need for absolute documented accuracy and the strongestargument in our responses. '

As a separate issue ne are also extremely interested in as early as possible
.

recolution to the Turbine Building basement wall problem and preload relative
of the area between the Turbine Building and the Diesel Cenerator Building.

I an submitting this list of items for your review and consideration as part of
the overall development or resolution to the Diesel Generator Settlement pr6blemNo response *is , ret [iirttd at this time. .

' ' # .

T. C. Co6ke
project Superintendent .

TCC/sd

~
DBMillercc:

JLCorley
ABoos

_ _ _
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MIDLAND PROJECT CWO 7020 - AA/
NRC SITE TOUR AND OBSERVATION OF TEST PITSFile: 0460.2 Serial: CSC-4138 , , , , ,

conarseomotucc

cc * Attendees CSKeeley, P14-408B
-

DBMiller JJZabritski, P14-416
*Bechtel and Consumers attendees only.

^
I. Individuals Present: #

78 I$7l
Sherif S. Afifi
R. E. Lipinski Bechtel Assistant Chief Soils Engineer

DSS /NRCJ. P. Knight
DSS /NRCDaniel M. Cillen
DSS /NRCC. A. Hunt

P. A. Martinez Consumers Power Executive Civil Engineer
'

*A. J. Boos Bechtel Project Manager
*R. J. Cook Bechtel Project Field Engineer'... -..

Resident Inspector /NRC ~ '
-

*T. E. Vandel (Entrance only) US NRC Region IIILyman Heller
US NRC NRRT. E. Johnson

,

K. Dhar Bechtel Chief Civil / Structural Engineer
T. C. Cooke Bechtel Supervisory Engineer
D. E. Sibbald Consumers Power Project Superintendent

*D. Horn,ner Consumers Power Senior cmstruction AdvisorK. Wied
Bechtel Engineering Manager
Consumers Power Quality Assurance Group

R. M. Wheeler Supervisor / Civil
'

Consumers Power Civil Section Head
*Part time

II. Discussion Tour Comments

A.
The individuals from the NRC were extremely interested in cracks in theAuxiliary Building
Many questions were, asked regarding differential settlement. Service Water Building, and Diesel Cenerator Building.
to be under the impression that there war a great deal of building settl

They seem

ment other -than the Diesel Generator Building and that large cracks existe-somewhere on the site. We continually had to reiterate the fact that
remedial actions were based on soil borings which showed questi,onablematerial and not settlement problems.
very interested in why we had cracks and analysis regarding same.Mr. Lipinski, in particular, was

B.
During the tour it was apparent that the NRC's questions were oriented .

towards seismology aspects. They were also interested in whether or not
we had re-reviewed the different seismic conditions in the light of our



.
;

\ / .-,

.

.-

; g
concrete backfill revisions for the Auxiliary Building wing walls, -

; ,

etc. , since the addition of concrete could cauce new re, actions andI ( -

forces requiring reanalysis. It was noted that the concrete backfilli '

i would be separated from the structures by styrofoam and notthe structures. tied to
! The NRR alluded to possibly more stringent carth-quake requirements.'
f
t C.

When observing the test pits, Mr. Heller expected more sand in thej " random fill".
utilities and next to buildings,It was noted that sand was used primarily around;

i
'

D.
Mr. Heller appears to be of the view that the simpler engineering;

fix .on the service water overhang, such as concrete backfill as op-
posed to more complex remedial action, would stand a much bettert

chance of passing review, due at least partially to the fact that
much of the available manpower in Washington was involved with Ihree
Mile Island and also because simple straightforward engineering prac-
tices will be much easier to discuss in any hearing process. The
NRR was informei that piling ct the Service Water structure was only
for vertical lor.d and that no moments were involved. It appears that
possibly Mr. Knight's staff has been reduced from about fif ty to near
eight, with the forty people being tied up on ihree Mile Island activ-ities.

There will be a corresponding cutback in the normal amount of
licersing activities that will be undertaken by his staff over the
next several months.

- - ' - ~ B.
,

NRR noted that they should receive copies of any Diesel Ge'nerator
n.

(total site related) naterial that is being transmitted to Region IIIdirectly from the licensee. It also appears that Mr. Knight is more
.

interested in resolving the Midland fill problems in the near future
on a "real time basis" as opposed to later review and approval func-
tions such as might be found in going the FSAR route. (Note: Coneumer
Power Company has been attempting for weeks to arrange a neeting with
NRR but it was not until the week of June 4,1979 that we were able
to set a meeting date with them of July 10, 1979.) He recognized that
presently the licensee was involved in answering the same or possibly
similar questioas on three? fronts, namely the I&E questions, 50.54f

'ficial to all parties to consolidate these areas. responses and future FSAR revisions, and agreed that it would be bene-
During the tour it

also appeared that in the future NRR may become much more deeply involved
in the details in all licensing aspects than they have in the past

.

F.
It would appear that we should provide more rationale and better argu-ments for
etc. during the seismic cvent. support of duct bank and pipes and man holes, valve pits,

We have to verify or prove that d
banks, for example, will not shcar during the carthquake. 3

Mr. Heller
was of the opinion that our responses on the safety aspects concerningj
the borated water storage tank lines will have to be extremely con-)
servative, and that at this point in time for our responses to be*

accepted,-he would be inclined to'say that questionable material should
be removed and fixed rather than' going through some compicx explanation

which would be required during the postulated accident conditions.as to why it was " acceptable astis" since this was a Category One item
,

a
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Cenorally, the NRR personnel appeared to find the information gathered -

during the tour and observation of the t'est pits to be of value and the
-

'

type of information which would expedite their decision making process.
-

<

1

i, |

.

6 4

I

p1w
. I

!
-

. !

,

e

..,.T'w '. ., e ;
'

,

o

k

-

G

b

4

.

%

.

e

4 _
. . . . . _ .

-- -- e- x - r.c e' ,- -;_ . - .R fp . x,
~

m & ; y ,, .4 .4 _ +,

_ _ . _



. .. .. _ .. _ . _ , _ . . .. .. _ . . .. . . . . . _ . . . .. ._ .. _. ,

' -
- ~ . . . .

,s
-

-

s>. Consum3T3..

i . '. O .F POW 3r
_.s

. \ [...' - Company
-u'

, . .

Midtand Project. P.O. Son 1963, M6dland. Mbigan 4864o . Aree Code 517 631 o951

July 6, 1979

.

.

.-

Mr. R. L. Castleberry
Eechtel Associates Professional Corporation ,,

*

P.O. Box 1000 ,

Ann Arbor, MI 48106

'
MIDLAND PROJECT CWO 7020 -
STAINLESS STEEL PIPE ATTACK
File: Bl.7 Serial: CSC-4198

.

Recently a 6" section of stainless steel pipe, partially buried in the area
of the condensate tanks, was noted to have pitting and stains. A section of
the pipe was cut off and sent to our Trail Street Laboratory for annlysis.
Preliminary indications are that this pitting may be due to an electro-chemical
attack. The stain was reported to be high in calcium and silicon with small
peaks of sulfur, chloride, potassium, titanium and copper.

.

!

this po. int we do not know whether the soil itself has initiated the' prob-
At,

Icm or whether something was spilled on the pipe.
-

However, the soil is being *

questioned. Since excavation or examination or replacement of buried stain-less steel pipe at this site would have extensive commercial implication andpossibly NRC Regulatory involvement it is requestcd that your offico set up
an immediate investigative program c,oncerning the soils with an outside lab-
oratory. Our Trail Street Lab may not have the capability of doing the soilsanalysis.

s

By copy of this letter to Mr. J. F. Newgen,
check to see whether or not anything containing the above mentioned materialit is requested that he immediately
could have been inadvertly spilled on the pipes. Please contact our Mr. Derk J .
Vokal should you have any questions on this subject.

\

T. C. Cooke
Project Superintendent '

_

," TCC/bd .'

, .
.~

CC: RCBauman
JLCorley
CSKeeley
JFNewgen

s . . .~
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coast. Superimposed are areas of sand dunes ar# .k.t flats which could presentspecial foundation problems. Availabihty of cord tion materials is dictated
by bedrock geology varying from relatively gog Wailability h th: western JOURNAL 0F HE1.ircas to poor in the castern region. As is the case te many marine environments,
offshore conditions in the Red Sea are characterized by varied subsurfxe GEOTECHNICAL
conditions at relatively short distances, thus affecting the design of offshore ENGINEERING DIVISIONfacilities. Offshore conditions are relatively more uniform along the Persia.

. Arabian) Gulf.(

Acanowuocems SAFETY OF A CONSTRUCTED FACluTY:
GEOTECilNICAL ASPECTS

The writers are grateful to the staff of the Foundation, Material and Survey
Branch, United States Army Corps of Engineers, Middle East Division, for By T. Williarn Lambe ' F. ASCE, W. Allen Marr,' M. ASCE,
their assistance in providing data; to D. Murphy, who reviewed the paper and and Francisco Silva, M. ASCE
provided data; to J. Portelli, who helped in preparing the illustrations; and to
J. Sorensen, who typed the manuscript. The writers are also grateful to ASCE

,

reviewers for their helpful comments and to A. Prevost and B. Randa for providing I=rnonucres
illustrations on cavity development.

Civil engineers have always given priority to the safety of n w facilities they
Amnoix.-Ruanances design and help construct. Indeed, the public, through its action groups and

governmental regulatory agencies, demands a high degree of safety for certain,

1. Fooks, P. C., and Collins, L., " Concrete Problems in'the Middle East," Concrrrt, constructed facilities. However. differences exist in the degree of safety employed
Vol. 9, No. 7,1975. by engineers. Structural engineers use factors of safety ranging from I I/24

2. Quaternary Period da Sandt Aro64a S. A. Saad and J. G. Zott, eds., Spnnger.Verlag. and higher ia designing structures of steel, concrete, and wood to allow for
New York, N.Y.,1978.

.

3. Dequin. H., The Challenge of Sau c Aro6ia, Eurasia Press, Singapore,1976. " unknown and unforseen factors." Geotechnical engineers also employ factors

economic considerations often require that the geotechnic. ' engineer use lower
factors of safety than those used by the structural engineer despite the fact
that the properties of soil, the geotechnical medium, vary more than those
of steel, concrete, and wood. Thereotechnical engineer usually employs factor _s
of safety ranging from 1.1-1.5 for carth slopes (but higher safety factors for
Ioundations

.I s a con)s.
*

A equence of these relatively low safety factors, the geotechnical
engineer necessarily employs greater supervision and review of construction
and surveillance of operations than do other engineers in order to help ensure
the safety of their constructed facilities. s

" With the recent dam failures ir the United States la coal slag dam at Buffalo
Creek, W. Va. (Feb.1972); the Bouldin Dam near Montgomery, Ala. (Feb.

* Edmund K. Turn-r Prof., Dept.of Cav. Engrg.. Massachuseits Inst ofTech., Cambridge,
M ns.02139

'Research Assoc., Dept. of Civ. Engrg., Massachusetts last. of Tech., Cambridg'e,
M ns.02139.

'Geotechnical Consuhant, Lenington, Mass.
Note.-Discussion open until August I,1981. To extend the closing date one month,

a wrmen request must be filed with the Manager of Technical and Professional Pubbcations.
.

%CE. Manuscript was submitted for review for possible publication on February 5,
! *s3. This paper is part of the Journal of the Geotechnical Engineering Division, Proceedangs
< f she Arnerican Society of Civil Engineers, CASCE, Vol.107, No. GT3, March,1981.
IMN 0093-6805/81/0003-0339/501.00.
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1

1975); the Teton Dam in Idaho (June 1976); and the Kelly llarnes Lake Dam program for the following types of facilities: (1) Natural slopes, especially cut,

at Toccoa Falls, Ga. (Nov.1977)), and the resulting loss of life and propert). slopes: (2) cxcavations; (3) fluid retention systems; and (4) offsh ore and waterfront
national attention has focused sharply on dam safety. In August 1972, Congren facdities. Natural slopes, particularly those involving a reduction of stresses

p.assed Public Law 92-367 concerning dam safety;in a December 2,1977 statement. from cutting, can become less safe over a period of time. The drop in stabahty
the President initiated the Federal Dam Safety Program. We can expect further results from a rise in pore water pressure and, for certain types of soil, a
regulations on dam safety from both state and Federal agencies. Respondini loss in shear strength. Professor Skempton's work in England and our own
to the increased concern for safety of geotechnical facilities such as darns. emperience in Puerto Rico and Venezuela show na: ural alopes that failed years
offshore structures, and foundations for nuclear power stations, engineers base after formation.
devised and executed systems of " quality control" to help reduce risks. Dams, hke natural slopes, can weaken with time. Filling a reservoir tends

The details and the effectiveness of an appropriate safety program for a to increase the pore water pressures in the dam, thereby lowering its strength,
construcf :d facility depend on various factors, including; (1) Consequences cf la addition, the removal of soil Snes by flowing water may worsen with time,

failure; (2) stage of life of the facility; (3) desired degree of safety; and f Structures designed for carthquakes or sea storms will normally experience

nature of the facility and the site. An engineer can tailor the comprehenmc their most severe loading months or years after construction. Engineers should

safety program presented herein to suit a particular situation. use measurements of performance during the early Efe of the facihty to check
,

This document presents an approach to " safety of a constructed faciht) on its safety prior to arrival of the maximum loading. This procedure, a (cature
of the program described herein, may prevent a failure similar to that whichby outlining, analyzing, and illustraLng various compocents of a comprehence ,

" safety program." Aided by Massachusetts Institute of Technology (MIT occurred at Sines, Portugal where a large breakwater failed under storm conditions

associates, we have, over a period of 25 yrs, developed this safety protras less severe than the design storm,

and applied parts of it to approximately 20 facilitics, primarily dams and naturu" Components of Program.-The Geotechnical Safety Program has the following

slopes. We continue to develop the program as we gain experience with a purposes:

<use.
l. To determine the degree of safety of a constructed facility (geotechnical

Commesen Paosuas '5pects).
2. To help maintain a predetermined degree of safety of a constructed facility.

Approach.-When dealing with important, complex scotechnical facihuc* 3. To furnish the technical base'to permit alteration of the facility to obtain

experience clearly shows that the geotechnical profession cannot feasibly crcre a dafferent, usually higher, degree of safety.

a facility which completely fulfills all performance criteria for the entire L:e
of the facility. Rather, the only logical approach is to "engmeer a facihty iJ Our comprehensive geotechical safety program has nine components: '

its design life," i.e.. create a reasonable design, construct the facility accorJ.r;
to the design, and then execute an appropriate ongoing safety program. I. Performance Criteria:

Factors Dictating Approach.-For two decades, we have investigatcJ t*: a. Determine the consequences of failure.'

geotechnical engineer's capability to predict the performance of a geotechne b. Select an acceptable level of risk.

facility. Students of MIT, practicing engineers, and leaders in the geotechm * c. Establish criteria of performance.

profession have made predictions for a variety of situations prior to the occurrer.: d. Ensure that the criteria meet appropriate legal requirements and accepted

of the event. The predictors did not know of the actual outcome at the h-2 standards of practice. ,

e 2. Design Assessment:of their predictions. By comparing predieredp-rformance with measuredr
mance, we obtained an approximate measure of the profession's capabile : a. Check the design conditions, such as loads.

predict performance. Our evaluatians suggest that the geotechnical enpcc b. Identify the critical mechanisms of performance,

can predict with the following reliability: c. Identify t"pical and critical sections,
d. Review the fic!d and laboratory data used by the designer. Inspect

1. Deformation-Predicted vertical deformation = 150% of the snews the site and run selected tests on the soil (s) that greatly affect the design.

deformation. Predicted horizontal deformation = 1150% of measured dcferr * e. Examine the prediction methods employed by the designer. Check to
see whether the designer's methods rest on mechanisms approximating the' tion.

2. Stress-Predicted change of pore pressure = 125% of r easured d.08 capected actual ones.*

of pore pressure. Predicted lateral stress = 150% of measured lateral strew f. Check the designer's predictions of performance and compare them with

3. Stability-Predicted factor of safe,y = 125% of measured factor of nicW tae performance criteria.

4. Flow-Predicted now = * one onder of naagnitude of measured fl* g. Prepare a Design Summary which states clearly and references the loads
used by the designer as well as his prediction methods and parameters, and

Candidate Facilities,-Experience shews the desirabihty of a long. term wt portrays the predicted performance.

:i
_ _ _ _ _
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c. State whether or not the existing degree of safety meets performance
h. Use the designer's mohods and parameters to predict perfor nance is

criteria.conditions expected durir; the early hfe of the facility,
B. Remedial Measures:: Identify major unuttainties and critical aspects of perfornwnce. a. Design and assist in executing remedial measures to bring the degree

3. Fic!d insm.cment System: of safety to a satisfactory level if the safety assessment reveals an inadequate
a. Select appropriate fictd instruments and place them so they can mem: level of safety,

critical aspects of performance. b. Evaluate the effectiveness of remedial measures.
b. Install instruments which can reveal mechanisms and values of kr3 9. Contingency Plan:

parameters. The engineer should observe the installation of instruments t- s. Develop a plan to limit the consequences of a failure.
casure that they are placed at the correct locations and that they read correcd,

c. Periodically check and maiwain the ficid instruments. The preceding nine components constitute the comprehensive safety program.
4. Construction Assessment: The following portion of this paper illustrates " Design Assessment," "Perfor.

,

a. Make periodic inspections of the facility duringits construction. ComF: "nce Evaluation," and " Safety Assessment." These illustrations come from
the actual construction with the design and document the significant featen
of construction, particularly those features which vary from the original desip actual projects,

b. Assess the significance on predicted performance of such depenuro
Deser.= Assassasan

from the design.
!c. Make frequent site visits where difficult site conditions prevail fe The preceding section listed the components of a design assessment. The

highly complex situations, have a representative present on the .ite dung thoroughness of and approach to the design assessment depends on the nature
*

critical stages of construction. , and importance of any given project. The engineer making the design assessment
5. Surveillance: should maiutain independence from the organization designing the facility. The,

i L Make periodic visual inspections of the project, scarching for a:) following six steps give a general framew ark for the design assessment:
evidence of malfunction.'

I b. Measure important aspects of performance. I. Review the design documents and drawings,c. Obtain information--data on mechanisms and parameters.
2. Examine the site.d. Portray (versus time) field measurements, significant events, and pre &ct. 3. Consider the design with the designer and the owner.

.

ed values
3 4. Perform selected check or supporting tests and analyses, or both.

6. Performance Evaluations: -

a. Periodically compare predicted performance, measured performance j 5. Summarize the design assessment.

and performance criteria. Attempt to explain any differences shown by tic
6. Analyze the assessment with the designer and the owner,

'

.
.

comparison. Fig. I shows a critical section of a design for a dam built to initially store,

b. Compare predicted and measured mechanisms and parameters.
7. Safety Assessment: TABLE 1.-Design Paramotore;

a. Determine and indicate (in terms of safety factor or probability of failac.
the degree of safety of the facility.

b. State and evaluate any change i degree of safety during the penos sois Designer's Natue, Assener's Value

since the last safety assessment. (1) (2) (3)

(a) Permeabdity, in meters per second x 10''
i

G- .
White sand 10 25

p
dS"M$cENDW Black sitty send 0.1 1

___ .#
%...... * " """ SAU'" "D" ' ~ "'. z.' ~ ; u ;%. Silty sand (hardpan) 0.5 1

; , y onan-- c.q. : Brown sand 3 232

cs -u

)q . mgt ' . sues 9 sur sa.os,i.; , , ~ , , . y ,,iy ,,,4 30,000 300j

;; _n. -

n %e Sat o.: 50

%.. %.J .O 'h..,A - ...,. . -.s.gNiMQ N3 "'
fMMmh*.gh 'g' '4.^d.QQ gj'E Clay*

sme = wmas (b) Strength. in desrees ,

o o

P White sand 37 37

38 32w
scu -tm imck sdty sand

38 32
Sdty sand (hardpan)

FIG.1.--Critical Section el Dam

. d'
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water, and later clay shmes. The foundation consists of layers of clay, silty
sands, and sands. Tbc embankment consists of hydraulically-placed mine tailings
with a drain and an upstream face of mixed and rolled sdty sands.

Tables I and 2 summariec a design assessment for this facihty. Tabic ! compares

g yy a8{ ,
I parameters for permeabihty and strength used by the designer with values selected

'

,

C 1 9 [ { g by the assessor. Different results from lab tests and different interpretations
3 I I gh3 2 | of the f cid conditions explain the dispanty in values. Table 2 presents a detailed'3

7 g gg { 3'

g, g cornparison of performance criteria and predicted performance, along with anj }
*

g i

f3 ! gj evaluation of the design. The first column indicates critical aspects of performance

f(u[ ; : .;
.I 'g} ja gg for the facility and the second column lists numerical criteria for performanceI

1{6 { }; *
E ;

N,/} f k !{fI si
. as adopted in considerations among the owner, desigaer, and assessor (onef.. .t i p.

h I I desirable product of a design assessment may be a clear statement and under-
t

i t i[ [) Ig standing ofdesign criteria for the facility). The third and fourth columns summarues *

p;j }| d h 32 ja the designer's predictions of performance and the basis for these predictions.
, ,

{
*

The fifth column gives the assessor's evaluation of the designer's prediction3 gg y

-f of predicted performance from the owner's design enteria and indicates required
I

g*,j, nj n ethods, parameters, and racchanisms, and the last column lists departuresyg .

I. i !;[
g $ I} giq r

f3 N* L future actions.8

'lAI
Ii

* .hg[r f!y
,

:: } *p e : This design assessment resulted in investigations which u'timately led to2*

I .I:. 1 .I ! I clodifications in the design. Performing the assessment helps to clarify the
~

3 0
h,i

.

fl 3, { { , g }{ t ,

I miended function, predicted performance, and any anticipated problems for
I, f) $

;g |2 {d ,8 g (g I the owner and designer, as well as for the assessor..g* . g g .

5 3 8| '.I 3 ki E ~~ [ :' ! ! *

,

* 3s ll fI } *} I #'''***''''es Evatuanose3 I
__ ,a ,

_

; *[ .
-= .

N |3 - | 1; j Figs. 2 and 3 show two aspects of a performance evaluation for a recently( i I, r} 3$ *

h* h!, h f(*jN, e

5 [[ h' }l g onstructed dam. Figure 2 portrays stress conditions downstream of the' dam112- d . - [ i ji 3 far a headwater elevation 15 ft (5 m) below the design reservoir level. As[ }, 3

h"33hg 2 'r}E I)I J$I-
;crformance criteria.

u,

445 figure indicates, effective stresses fell below the values specified in the!
sa g ,

({g{! {*{.I g S ,f,
Figure 3 shows the flow net for a partially full reservoir using pore pressures) eg ** gg jI,

| casured prior to the execution of remedial measures. While iae net indicates*3 * s .*g y a

Sj I. | [h | EJ th g ]. .., I
"

Set flow through the dam met the criterion, predicted flow for full reservoir.

y| f- ocl exceeded the criterion.1 ts. - <a .
-

The performance evaluation summarized in Fig. 4 led to the design and executioneg Se 1 Sj l**

,,y { ;:
.

g S ,

i,y * .

7 *l p1 :|1 .'i .**,< i Ii 1 1 ds-
*} }*

:-

**H 3: b; '] g IJ J h''l f
{' .N t

,

It s1 i15
*

d =, 3 3 ' H m.= . - g.

[, n3::. : : ;8 I I""3 =
.

3 L# A h kj r' ' "

/ 1

" ,"a* \
; T'

, . ha . v. :- 1 4 3 s _ g $ N.s._
z i pl ' k,

i

e : k EdI / di D .4% % *
i !. gl . i ? 1+

,

,, f
..

*: . 4 .r. 81 -; ?. ," "" .
soivgno aanievAs m ns sno3'wWs* ] " ,,,,,,, y , , , , , , , , , .__

'4 2 -Performance Evaluation for Effective Stresses (1 ft = 0.305 mm.1.000lb/sq
t - 4 83 tons /m' = 47.85 kN/m')

i
.e _ _ _ _ . . _ _ _ _
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FIG. 3.-Performance Evaluation for flow through Dam z. .a9 va 2 3 .e :0 =e 3 ; s. -
g3*

. 5:0 .oi j 2 . - s
4 2 m .u. 4 3 I } g j8 i* '
Eof re.nedial measures which corrected nearly all of the deficiencies. Continwi ; ;

e 3
-

periodic evaluations check deficiencies not yet fully corrected. ~ sn ,j i [x |.3 ,g e, e o. o
Aernoxianata SaMTV Assassasm Fon Dass

, og , ,

2 : : e.u a. , -* 2
6 ; ac : o. u

~v, gs j j ~E gGy "*

The engineer often must perform an approximate safety assessment due 1: E j j a.
; g jj i, jg 2 [ s; ; ; E

,iA oe .- ,,,

circumstances such as: o : -g
s s s "1

'

i s
".a3e$ s s ?, 5 s- z z a

3: G z

tmtte
.

z z y, j *
J$ . J

.

l. L. . d financial resources.
g *' ' "

O 4: - E
w

2. Limited time.
3. A need to define the scope for a complete safety program. , !

~

4. The project existing at an intermediate stage of completion. i-

!O -

An approximate safety assessment for a dam attempts to classify the exi% ig .

'* G g _
y {

,

,

I

3 3 2 : iconditions of the dam as follows: M

1. A safe condition, i.e., no action required. f :>| 3 i _: j 3 z i

'3. *
w e o o

,

3
,

F.
i: T s,

j5 E e..4

2. An unsafe condition, i.e., remedial action required. ,$
..

i e ; : 1 s a ;o _
o - ,

J e < > ;

3. A questionaMe condition, i.e., further investigation needed.
-

u a a a e e
|e jw

' Gb

An approximate assessment normally utilizes existing drawings, construa wwsrnano Aantavas asoti sno3NVTHOSin
records, performance data, and a site inspection.The site inspection te m scara =

.

-

-J34'04
for the presence or absence of design and construction features associatcJ *. 8

.

rood performance, or both, plus any evidence ,,f unsatisfactory perforrnc >
An approximate assessment of dam safety normally does not include aJJh:- ;

soil bormgs, lab tests, or field measurements. 1
1

e

%__ __ u_
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13. Evaluate-Express numerically; examine andjudge worth or condition of.

io 14. Interpret-Explain the meaning of._ , _ ,

~

, s,,,,,..,,,,,,,,,,,,. { A figure depicting as accurately as possible the cross section at the station
**= r with maximum head difference and a plan of the dam and reservoir constitutes

!y a useful means of systematically assembling and assessing information on the' ' * " " * " *

e as.= ** - wa.== g dam. A lack of critical information in this figure constitutes an undesirab.le
feature which one must consider in the safety assessment.* * * = wto w

. . n m,.=. a . = ===** ,Ry " *"" M7o7 a= hs="a = **"'""

''7*,***,*,,',',",,',*,,,,,,g Sar:Tv Assessesear Usene Ibsa Asiatvses% 5'g',,,,"*,,",,,',",,",','',,
*

6
,

w -a g

8' 5*",,"*",,.L T.|".%"*5 "'"*"* * Execution of a complete safety assessment requires sufficient information
"

c' , ' , * * * * , ****'~7*.'." bk
~

concerning loads, parameters, and field conditions to select, represent, and
5 sa ==a w a '=* analyze a critical section of a facihty. Such a clearly defined situation rarely

b ,5'",,",,".",*",Z",,

_.{ and limited data by making " conservative" choices.

' " " " * " "
occurs, and the engineer must therefore accommodate incomplete knowledge, ,

**'.,*;f0 a. 'a dvgg Enginects in fields such as aircraft design, nuclear power plant design, and
; to 4 n ee==

"

Q E =a''* - * " * *
7 . ,, y g g

fire hazard reduction have develo' ed safety programs which utilize conceptsu . a p' 3 Y ""'" " * * * * * ' ' * " " " "
._ g from probability theory to assess safety where mechanisms, analyses, and

, it parameters remain uncertain. Geotechnical engineers have developed an interest
| 2 77,",,0 $ is these techniques, particularly in the design of foundations for nuclear power,

j 5 l! P ants to withstand extreme carthquake loads.'

i 'E Risk analysis Gas conceptually into our safety program because it helps us,
t

to assess numerically the degree of safety of a facility, to compare the safety
i of alternate designs, and to evaluate the benefits of remedial work. A numerical
1 0

UNDESIRABLE assessment of safety promises results superior to the normaldeterministic finding
MALFUNCTIONS FEATURES of " safe," " unsafe," or " questionable."

A risk analysis attempts to identify all undesirable or abnormal events and.
3

I
FIG. E.-Undesirable Features and Matfunctions in Dam assess the probability and consequences of each occurrmg. One can exclude1

'

consideration of events oflow consequence.
Fundamentals and experience permit one to list features associated with goel To help organize a risk analysis one can arrange events in an event tree

and poor performance of dams. We assign a scale to these features to indica:c or a fault tree. Figures 6 and 7 present a partial combined fault-event tree*

the relative importance of the various undesirable features and malfunctions for a waste storage dam. The owner plans to raise the dam crest, thereby
Fig. 5 gives a list which uses both a numerical scale and a descriptive scal' screasing reservoir storage capacity. Conversations with the owner and an initial
Key descriptive words frequently require concise definition to avoid confusion ufety assessment of the dam revealed that the most serious event consists
in the safety assessment. Definitions of terms used in Fig. 5 include: .f a loss of contaminated fluid stored within th6 waste storage facility. Loss

6f fluid would result in major negative consequences-principally, the flow
I. Property-Characteristic quality, action, state, or condition. of contaminated water off property and the shutdown of the processing plant
2. Behavior-Manner in which something acts, responds. aatd containment of fluid was achieved and the water supply replenashed
3. Performance-Execution of function. The following five mechanisms result in loss of fluid: i

4. Safe-Freedom from danger, hazard, or accident.
5. Stable-Firmly established; fixed, l. Flow occurs along a path of high permeability resulting in flow through

- 6. Risk-Exposure to loss. the dam in exe 4 of the capability of the perimeter collection ditch.
7. Inspect-View closely; scrutinize. 2. Excessi+ rainfall nullifies freeboard and overtops the dam.
8. Measure-Ascortain extent, dimensions, quantity. 3. A sinkhole develops bcncath the dam or reservoir.*

9. Monitor-Watch, observe, check. 4. A shear slide occurs through the crest of the dam.
10. Surveillance-Close watch, consunt guard, control, management; 5. A pipe develops through the dam by internal erosion.
11. Assess-Analyze critic. illy and judge definitively the nature, signMcas

i status, or merit. The occurrence of any of these events depends on the combination of various
12. Determine-Fix conclusively, decide, discover.

H
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MARCH 1981 resides in the effectiveness of the core trench :o cut off scepage.3g
dit' ns de icteJ in the fault. event tree in Fig. 6. One can use various techniquc>2. Establish probability distributions for permeabilities and strength using

ne the probability that each mechanism wullead to loss of containment.l hear shJe laboratory data, field data, and the experience of the analyst.

., determining the probability ofloss of containment by a arge s 3. Obtain pore pressures from flow nets drawn for ranges of permeabilityo dete
l

in the downstream acction involves estimating uncertainties in geometry, porec
of soils.

4. Compute the minimum factors of safety against a shear slide for a range
of friction angles for each set of pore pressures. We used the simplified Bishop

I #5 " '"'7 3
method of slices with circular arc failure surfaces 'which lead to loss offfI _m,
containment.- .is

. s3,,e ,= g.
5. Compute the mean and standard deviation of factor of safety for each

~,';. (.4 [ $ ]., [ ~ *- 1 set of pore pressures using the probability distributions of friction angles from
*

*
Step 2 and an estimated analytical uncertainty of 16% error in the calculated' ' ' ' ~ M'''

o = a M - ," ., c. m

the probability of failure using the results arom Step 5 for eachI- i 6. Cacub _.i c
set of pore pressures, i.e., F.S. si with some probability distribution for F.S.,-- '"

, . , . . , y .,:.:. for which in this case we tried l~th normal and lognormal distributions, with
.

- ,

j |-

little difference in results..

_ ._ _ -. -

~

7. Combine results for each ' set of pore pressures and geometry into one
|-* = .:~.= "'~ C.*?"

f=*. , _ 5I , ,. - * E=*#M~ probability of failure using probabuities from Steps I,2, and 6.p. ~ . . . . . s
N :

E, _. v . Figure 7 gives the probabilities for each of the aforementioned steps, e.g.,t
M ,. . . from piezometric data. w e estimate that an imperfrcr cutoffexists with a probability%. e ai

t, g:M 6N.WO*/3i62M of 0.9. The probability that flow ne:lY (which we based on sedimented gypsum
,

FIG. 6.-Fault Tree for Risk Assessment
being more than three times as permeable as compacted gypsum, and sand
being less than 1/3 as permeable as the sedimented gypsum) represents flow
in the dam equals 0.19. This calculatioa results from the probabuity distributions |evic,. u c

1,cs,,,e,sr res {31,,c
v., po*****

established in Step 2. A probability of 0.23 exists that friction angles combinedsr rss i s' mscout m
" ''"

with pore pressures from flow net IV give a factor of safety less tl.an or equalt
,

,,, *" I ' '*** '*"*2a
to one. Consequently, the probability of a shear slide due to the combination ,

. 8j43. ,,,,,,,. % of low friction ansles, pore pressures from flow net IV, and an impetfect eutoff |aoo,,s
J

equals 0.23 x 0.19 x 0.9, or.0.039. Combining all paths to failure in Fig. 7' , , , - aos"M"--<{f- '*** -%up,
gives a probability of failure by a large slide and loss of containment of 0.22.#

e\ p ,,,,,,, 4- Internal erosion, or piping of the silty sand foundation stratum underlying,o,,,

,gGp the reservoir, causes great concern. Substantial pipes developed in the existing
d.* asa'

dam, but loss of containment did not occur.. , - *h'*** N
The fact that pipes have already developed in the sand foundation of the4

S \py.r M eusting dam with some pipes inducing small slumps leads us to suspect that
aoo,.

the probability of failure by piping of the enlarged facility must equal or exceed
,

e , , _

~ ''** N ***s

the probability of a shear slide. Consequently, the fault tree shows a probability
,

= _,.g. . , % of loss of containment by piping of greater than 0.22.aosss

la summary, the probabihty of loss of containment in the expanded facility
'

, c: =_ y.-,,,,,,,,f,, equals more than 0.44 during its 10-yr design life. Essentially all of the risk
;,*,,n, ucms from failure by internal erosion and a shear slide. With this information.

,

~

FIG. 7.-Event Tree for Risk Aseeeament
the owner readily identifies the main contributors to the risk and assesses the
r.ced for an alternate design.

lytical method. Figure 7 shows the steps ina As parts of this analysis suggest, we do not know the actual probabilities
re p obabilitics using an event tree. Steps in the prob.t, 'n precisely as the number of sigmficant figures Fig. 6 and 7 indicate. The
d ,

'

f.gures include the artificial precision to allow clear illustration of how them obta nin& he ai
assessment follow; ;sobabihties combine.

1. From the geometry of the facility, determine that the main uncro.
;!

.-_A_...__.__ . .=

- - -- -.- -- .- - . _ . . . ._-
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Summaav ano Conctussons

, This paper describes a comprehensive program to help ensure that a geotechnical JOURNAL OF THEfacility m;:ts performance criteria, particularly safety criteria. The program , .

systematic approach rests on the fundamentals of geotechnical engineering-spe- | GWHGNCR
cifica!!y, the effective stress principle, the stress path method, Darcy's Law, i

and stress strain principles. ! ENGINEERING DIVISION
Successful app 5 cation of the program yields: ! .

'
I. A portrayal and evaluation of actual performance.

',2. An assessment of prediction capability.
3. A reservoir of evaluated performance, including data on the effectiveness

of remedial work. ,

This approach integrates activities known and applied oy geotechnical engineers. f
-

These activities include: (1) Field investigations; (2) laboratory tests; (3) analyses, j
(4) field measurements; and (5) site inspections.The program employs " average
elements," a feature of the stress path method (first and second writers,19791
No program can guarantec "zero risk" of failure. The engineer must still sear 6h
for " minor geological details" that may cause a facility to malfuncdon. Further.
the geotechnical engineer must still deal with phenoasna such as piping, dam
cracking, and soil disturbance, which the profes fon only partially understands

Believing in the approach of " engineering certain constructed facilities for
their entire lives," we have developed--or actually evolved-the program
described in this paper. We have found this approach highly effective and worth) TECHNICAL NOTES
of the effort required to implement it.

Acunowtaosasents .

This program, both in concept and execution, benefitted from contributions
by many peopic. R. V. Whitman and G. B. Baccher assisted in the risk assessmect
work. T. L. Neff made many site investigations and helped portray and interpret
field data.

The Borden Company and LAGOVEN S.A. encouraged and assisted in thr
development and application of the program described in this paper. The)
permitted us to publish work performed for them.

Engineers, especially B. Moore from the St. Louis District of the Corp
of Engineers and J. Boehmer from Rijkswaterstaat in the Netherlands, helpeal
on the assessment of dam safety.

We acknowledge with appreciation the assistance we received.

Note.-Discussion open untd August I,1988. To calend the closing date one month.*

a written request must be filed with the Manager of Technical and Professional Pubhcations.*

ASCE. This paper is part of the Journal of the Geotechnical Engineering Division,
3*rweediers of the American Society of Civil Ensincers, CASCE. Vol.107 No. GT3,
March,1981.
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An. s.s: Me6.iws-o .ity-comp.ction. ny E.I. 6 a.wpa et t.rth Fin. :os

Sso. :-- e.# s s- es rsas Pr. par:1.e (Art. s s By increasing the water content in smaII incrrments an ing thc.%:ene
compaction procedure each time, points r, d, <, .o dfcan % ,..ourd. Thne

j_ -. 4/*0 - 1 gmints represent the moist demity,i.e., the unit weight of the soil solids p|m. a

the weight of the water in the voids. The dry demity, i.e., the, unit weight,I E3*"*' ,j
of the soil solids only, can then be computed from Eqs. (3-7) .md (3-9),g y ;;, giving the corresponding points s', 6', c', d*, c', andf' and curve Bs (Tablehj Ar/centsiwA , 5-1) applied to wil I (Table 5-2) at different moisture contents.,,

Jw. .M
M L By applying compaction procedures <l and Cin the same manner to soit 1,

curves .1 and C are obtained, as shown in Fig. 5-12. The three compactioni'
,--------4/b

fqJ..t.... <p.. _ . h' h
--

procedures applied to soil 2 give curves sl , B , and C., and applied to wil 3a 2

give curves <!a , Ba, and C . It will be noted from Fig. 5-12 that in the case" %p asww
3

orsoils I and 3 the greatest dry deruity yo,,,,,is reached at a deftnite moisture
7M .,4,nc ha, .g#[* content, which is termed the optimum umisture content w,, (see Tabic 5-3).he Not dirip M.uc h a. The explanation of the recorded facts is as follows. At a low moisture

.

4*A % h - /?d*a#"rf
conient cohesive soils form ' umps which cannot be broken up reitv. TheyT-

# therciore hamper compaction. Addition of water at first helps to soften upJ : C --h these lumps and break them down, so that with the expenditure of the s.une** b * $, Ed%gIM wuw W M i M *,, compactive effort a greater density is obtained. The addition of water,
.

,

however,is beneficial only up to a certain point. Theoretically this point isk,,,.g
_ ! reached when the amount of water present is sulli-

f*-ndem*

f cient to hit all the vonIs of the soil after he'Flo, s.ie. St=edant Pmesoc type (also ASTM and AASif0) mold coated the individual particles, w that any fortherfor sul compaction. J} water added will only serve to keep the wiid
! particles apart from each other and thereWwill

-

eachlayer. The extension piece shown in Fig. 5-10 is then removed, the so.l ;i

dTc~r~ ease the MyleIsity. In' o'ther words, the
~

dong the surface of the lower mold, the volume ofwhich is ) ft* (950 cm ),8 ,
'

H=/2/n.h /dm. experimental curG ilidiiiEl at the optimum moE
~

is leveled off with a straightedge, the soil and mold are weighed, and the nmist ;
| ture content reach the z'e'rsaTrWiiids curve, winchunit weight of the soil is computed. Let us assume that the value obtamed
| cMeymnds 'ts tiie'Eal'ue Tif alielpecificT;r2vityT7

'

w s 124.5 lb/ft* (I.99 g,/cm*) and that the natural water content of that sod
, g7g g 4gg ,g ;

^was found to be w =4.8 percent. This will give us point a in log. 5-12. yt wMWded. %rce~idcli'theiiFet'ii.itzcrndr -If we add some water to increase the water content to w = 6.0 percent and ,, p. 2m, .
repeat the same compaction procedure, point 6 in Fig. 512 will be obtamed. MW m mM - != b

,,

plotted in Fig. 5-12 for values of G = 2.H (1 m 2.7,
q and G =- 2.6. Equations (3-6) and (3-7) were used

TABLE 5-1. Date on Laboratory Compaction Procedures
ht
Ih g|.ffj,. e fs/,. for the computations. It will be noted from Fig.

5-12 and Table 5-2 that at moisture contents greaterWeight of IIcight of ''' "
Number Number II ; than the optimum, the experimental curves do nothammer drop energy

.g. ,7 % og quite reach their theoretical zero-air-voids curve
P''''Y'' ***"

,,f,pr,e 1
| but run parallel to it. This is an indication thatIts kg, in. em ft-it> tits m4g,/m* :-

saturation is not comp!cte but that some air is un-
(A) modi 6cd Proctor 10.0 4.54 18 46.7 25 5 56,200 272,000 /~a25#cm avoidably trapped in the voids of the soil during

(or AAbilO)t Fla. s.11. Tyg c of hmmer its emnpaction.
(B) standard Proctor 5.5 2.50 12 30.5 25 cmployed for the 6ckt.

(or AAS!!O)t 3 12,300 59,600 Other conditions being equal, an increase of the!aboratory compacii m of ; ; g(C) 15-blow Proctor 5.5 2.50 12 30.5 15 3 7,400 38,800 soil m the nw.!J shown m
Fig. 5-10. the sod., but only at moisture contents 5:naller than

t American Association of State Ifighway Officials.
.

..
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aos empr et seas-eae8aserias Propertise IArt. 5-5
'

Art. 5-El Me6eture-Deneety-Compact 6en-seeasy Renee6enships of 'N e , 2e7

, :g Table 5 3. Summary of Data Clwen in l'ig. 612
$

- * .

1
Optimum .%:animum <!ry atenueyhf| ,-MMwMy h/u_-M -22

'

L/&sener/.- V d' *F ensW eww h, muinsure. *

I e) Soil type percent Ib/ft' g,lema
e -21

e[ , h A B C A B C A B C

\.h 6 E / set & cweerA"'#
a

No. I, silty sand 8 10 10 132 125 123 2.11 2m 1.'Jtt2 e' / D Q' KT" " -
h No. 2. saml. . . t t t !I3 110 108 I.Bl I.76 f.733 Jsfs-

No. 3, clay . .. 20 28 31 102 11 8 83 1A3 1.41 1.33
, e em.
Egg Yg . .g3

b *J |iO /
, ., ty i Inilefinite,

: .sw- %\xx
hg__ 6arnW # _s '

Nh mations of the entire soil mass. This fact has considerab'e practical impor-

" A ig4 #

( of#/Jj
~

Q - t5 tance for the selection of the water content at which fic!d compaction should
fogo ' ' '

be undertaken and explains why it is usually preferab!c to make that selection3
7 N M"""*

"on the dry side" of the optimum.
1 r b

The following additional important facts will be noted from Fig. 5-12 and.g3m" O ,

Table 5-3. The water content of a relatively clean sand (soil type 2) has
81

practically no influence on its dry density, as produced by the same compac-le
tive effort. A slight addition of silt or of clay to sand improves its grading3,3 ,

0 5 80 5 to 25 30 J5
. g ,,,,, w ;,,,,, , g 4 and permits the development of a greater dens.ity for the same compactive

- '

'

_ manip a h limk and effort. The efTect ofmoisture during molding is then considerable. So longt -

,

she cares diereen er the energy expended on she compaction (see Tables 51, as the amount of sitt and clay added is .mly small and no greater ihan a
5-2. and s.3).

needed to partia!!y fi!! the voids of the sand, the maximum density will in-
crease and the optimum moisture content will decrease, compared with

the optimum content which corresponds to the greater effort. At moisture cleaner sand and the same compactive effort. A larger amount of clay re-
contents higher than the optimum no further compaction can be produced verses tins trend ; the maximum density decreases, and the optimum moisture
by an increased effort, since instantaneous expulsion of the excess water en, content mcreases. Ilecause of the greater surface area of fine particles, more*
trapped in the voids is not possible. As a result, increased compactive cfTorts water is required to coat them and part of the water is adsorbed,
ct water contents higher than the optimum only serve to set up excess pore Jfmt of the above facts were first ascertained experimentally and reported by
pressures in the water filling the voids, which then facilitate shearing defor- Q. R. ProctQef. 257). IIis original metlux! is listed as methm! 11 in Table

5 1. As the weight of fictd-compaction equipment increased, it was found

TAsts s.2. cheresserisesse of the Three sette neverred to in Fie. s.12 necessary to increase the compaction energy iflaboratory results were to cor-
respond to dose obtained in the field. Afethod A ofTable 5-1 was developed
t meet this requirement. Alethod C, which is seldom used, was designedcoesinency crain iae di eribution,

Specine limits. percene percent . to duplicate conditions produced m the fic!d by lightweight compaction88il 87Pe gravisy C eqmpment.
ast m, 1, Sand Silt Clay

There are a number of devices used for the mechanical operation in the
laboratory of the hammer illustrated in Fig. 5-11. Also, a different type of{* **"d] * ( the so-called CllR mold, which is larger,6-in. (15.3.cm) diameter, is fre-

7 I '6 I 15 5
, 7 9 ,

No. 3. clay . . . . . . . 2.73 60 21 47 10 28 62 quently used (see Art. 3.6). As compared to l'able 51, the number of
hammer blows is then increased in proportion to the volume of the molded

9 ;, specimens.

:'
~

_ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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21e ha,r.wn.at .f s.n red , Pr ris.. tAtt. 5 5 Art. 5 51 Moletere-Dens!sy-Coenpuden-energy ReisHonsMpe .f Eer 211

Reference 219 gives data on the compaction of a layer of sand fdl 10 ft out soil which is too wet, e.g., as a result of rain. No rolling can be dc..ie
(3 m) thick, 7 ft (2.1 m) of which was below the free-water Icvel. Eight during protracted rainy spe!!s. This is one reason why hydraalic idis are
coverages with a DynaPac model CF-60 vibratory compactor produced an sometimes selected instead of rolled fills for carth dams in regions with high
appreciable increase of density from a depth of 1.5 ft to 5.5 ft (46 to 168 cm) precipitation. Where compaction by rolling is essential, e.g., in the con-
and had some efTect to a depth of 10 ft (3 m). The upper 1.5 ft (46 cm) struction of highway and airport b.nc courses, the sequence of the work
were loosened. The vibratory drum assembly of the Vibro-Plus CT-60 com- should be planned to permit at all times the easy runoff of rainwater from
pactor weighs 25 kips (11,000 kg,), and.a centrifugal force of 60 kips (27,200 the surfaces where compaction is to be continued. Only a sma!! depth of a
kg,) is obtained at an operating frequency of 25 II: = 25 cycles /sec. few inches of soil will then get mushy on such surfaces after a heavy rainfall,

'
Figure 5-14 shows a somewhat lighter model, the CII-43, the vibrating and it can be quickly scraped off by a bulldozer before compaction is

drum assembly of which weighs 10 kips (4,450 kg,) and develops a centrif- resumed.
ugal force of 23 kips (10.420 kg,) at an operating frequency of 26.7 IIz An impact seil-compaction device initially developed in Germany (see 1st ed.,
(1,600 cyc!cs/ min). A considerable variety of models is now available in Art.11-4) has been modified by the Barco .N1fg. Company of Chicago. A
difTerent sizes, some of them self-prope!!ed. gasoline motor is incorporated in the head of the device, which has two inner

The effectiveness of compaction depends upon vibrator weight and the pistons. An explosion of the mixture between the two pistons lifts the heavy
centrifugal force (see Arts.15-1 and 15-2). The vibration destroys the shear- head of the device into the air, past the lower piston, which is attached to
ing strength of the sand, but the application of an external force is needed to the foot of the device, thereby compressing a spring below that piston. This.

move the grains past each other into a denser position. Drumund and spring pu!!s up the foot of the device while the rest ofit is sti!! in the air.
Leonards (Ref. 43) have concluded from their laboratory-model tests that The entire rammer then fa!!s to the soil surface before the next explosion in
the ultimate densification of a granular sand mas. under a vibradng footing the gasoline motor occurs. It weighs 210 lb (95.5 kg,). The diameter of
resting on its surface depends on the logarithm of transmitted energy, which its foot is 9.5 in. (24.2 cm) (A = 0.492 ft8 = 457 cm'). The device rises
is influcnced by the static weight applied, the impressed dynamic force, the approximately 14 in. (35.6 cm) into the air, and the compaction energy
acceleration, and the frequency of vibration. (See Ref. Il for further rete- developed by it is thus 240 ft-lb (33.3 m-kg,) per blow. The device is par-
vont points obtained in the field by D'Appolonia et al.) ticularly well suited for the compaction of backfill in trenches dug for sewer

A method of rating compactors has been proposed by Selig, Ref.286b. A or water pipes, or quite close to concrete structures, where there is no space
general review nf the art of soil compaction is given in Ref.148a. for ro!!ers to operate. In such cases it may have advantages over the smaller

{ Afonture control)!uring fic!d compaction is very important. It is no accident pneumatic tampers connected tojackhammer-type devices operated by com-
'

that the methods of soil compaction in relation to proper moisture control pressed air. Tampers of the latter type have been conventionally used so far
were developed in the semiarid regions of the western United States. It is for compaction in cramped space, but to be efTective, because of their small

*

comparatively easy to add water to a fill, but it is very difficult rapidly to dry foot asea, they appear to require the fill to be placed in very thin layers.
Control checks of the fi!! density achieved in the field should be performed

-. as a matter of routine. The usual procedure consists in removing the loose
surface layer of a fill and then making a hole in the fill with a hand-operated
auger. The soil extracted from the hole is carefidly collected, sometimes in
a special tray which is laid on the planed-offsurface of the ground and which
is provided with a hole in its center for the passage of the auger. *ll.e soili

,

thus extracted is weighed loth before and after drying in a field laboratory.*
The volume of the hole is measured to determine the volume which the soil,,

T., [ L originally occupied in the ground. From these data the dry demity of the
tpb, .

,p, M sod is computed (see Prob. 5-1).
c- iI:

~ S There are three methods for determining the voinme of the hole. In the,

4 ~Q,sh *A, f - -- -
_ first, heavy oil is imured from a measuring cylinder into the hole. This

<_ - ' ' ,,s j procedure is quite simple but can be safely used unty in fills with some clay~'"#g#. 'r . . , content. In more pervious soils one has to use either a ruhher bathion filled
Fig. s.14. DynaPac rnodel CII-43. (Viare-Plus Prodwis, ter.) with water or uniform dry sand poured into the hole from a specified height

?
. . . . . . . m. . . . . . . ., , . . . t .<. .. _ ...<- . wr u .. ;'.,m ,| ;t - w . ' + -

e
- - -

m. - i. .' s 1 - *
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Inter. office Memorandum
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Plant Fill Soil Test Results man e
Review - Generic Implications of Quality Assuran eare

a
ic

cooin to H. W. Wahl A Ann Arbor 535' ?_
""

|e '
A. Betters Ms . ,

J. Amaral E e., nov
M. Mitchell u ,3xo augu/o

J. Bashore REC'O !!Mr 9.r i

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 HACF 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 no?. be
used alone for acceptance of the fill.

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.

> V
J Milandin

JM/le
JM-79-66
attachment

'

Distribution: E. Rumbaugh 4 " WIT!NI Y. '
K. Wiedner T. Johnson
D. Johnson P. Martinez

: R. Sinanek S. Heisler -

1 J. Milandin G. Richardson
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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. %isler
R. Simanek J. 311andin
J. Wanzeck G. Richardson

DISCUSSION

A meeting was held to discuss the Midland plant fill associated soils test
report inpact 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'

on Soils Used as Fill", addresses seven (7) areas which should be evaluated
and appropriate corrective actior 'aken. The areas are:

1. Over use of certain laborate - = esting compaction curves.
2. Questionable retests.
3. Test results plot above 7:+; . -void curve on compaction data plots.
4. Reported use of_ questiorn x ;*3 oratory test data.!

' 5. Limits of accuracy and acm a :llity 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:
,

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 perforwance of soils placement
and testing. Administrative systems to be considered are: QA Program
including adding technical audits of testing lab parformance, Sub-contract
Achiinistration, Job Staffing (i.e. qualifications, accountability of soils
engineers), and Methods for dispositioning and documenting consultant's
reconmendations. ..

3. Soils interface condittens. Interfaces where differential settlement could
exist under 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.

ACTION ITEM #2

Don Johnson to evaluate the documentation and intent associated with the technical
direction of testing laboratories on Midland and other projects.

; Coselete by June 22. 1979
53 13117

11bbli -

'

| ' f. Mtlanc in *

*
.
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1. Provide a systen by which to verify that co=mitments given in the PSAR or

FSAR are carried through to the detailed specifications and drawings.
.

2. Perform adequate reviev of specifications and drawings for quality-related
factors: |

|
|

a. Detect the inconsistency betveen two paragraphs of Specification C-210 |
*

relative to density testing requirements; j

b. Detect the inadequacy and confusion in Specification C-210 relative to
moisture control prior to, during and after ecmpaction;

c. Detect the lack of criteria for the selection of proctors.

3. Require specificattien changes to be consistent with a number of specifica-
tion " clarifications" and " interpretations."

k. Understand the process in sufficient detail and with sufficient engineering
expertise to i=ple=ent appropriate process controls regardless of specifica-
tion inadequa:ies.

5 Qualify the process equip =ent and the process control techniques:

a. Equipment used to compact different lift thicknesses;

b. Nuclear densoneter used to seasure =oisture;

c. Test process used to measure compaction and moisture.

6. Adequately specify the sa=pling (surveillance) plan. Give criteria for
the frequercy of sampling or sa:ple size or for the return to 1005 inspec-
tion should the sampling inspection indicate such a need.

7 Recognize that the specification of the location ,of the soil sample for
moisture c.ontrol seasurements and density tests is a Quality orfanization
responsibility, not a Field Engineering or Construction organi:ation
responsibility.

8. Require a recording of what was actually ins'pected or surveilled and
provide single point inspection accountability.,

9 Establish single point accountability for test procedures.
,

10. Recognize the need for process corrective action and cause corrective
action dispositions to te imple=ented as exemplified by CP Co's NCR
No 199

l
.

I

! .. BW
'~

7-26-79
.
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.



'

g , g !p
'

1 Inter-o'fice Memorandum<.

GEOTECH,

) . ANN ARhoA
* .

* '

/ D!STRIBUTIOM
'

To Distribution Date August 3, 1979 ,(se | Acy)F c
!.

g,

_

ALWN] l I 'N jf
sub,ie et PROBI.EM A1.IRT - From T. I'. Johnson car. g ;

.

i ,,, y
Inco:Tectly Placed Eackfill sc r. t N/v/

Of Civil / Structural - i le-
"

1. _ _J 3 . !. _ to#+-
Copies to File: 502 At Ann Arbor Office 'R @2M 'i# WE

*

lf I t 4'"'

- %sny | |
'

..

.|. %E4|
._

I /MV.

-7 ,.rcat") 1 7 42 FtL C 5(//P
Attached for your review is a draft copy of the Preble= AleFict- m 4 in '
to be issued on the large settlenents at Midland due to the
incorrectly placed backfill. It is requested that your cor_4nts

be forwarded to us by August 10, 1979,. ,.,, i,713,.,

f . .

* ' 11pf?w* *
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/ I. DE5v'IFTION OF PROBLEM ' \,

'

. .. . , ,. -

ni ! '

Intofficiently co=pacted plant area backfill under the diesel'r
'.

generator building was discovered because of ex,e-ssive settlementduring construction.
co=pacted in other areas of plant fill as well,as the dieselBoth grgnular ind cohesive soils were i= properly

-

generator building. This required extensive reanalysis and/or
nodifications of the dicp'el generator tuilding, the service waterstructure, the feedwater isolation valve pits, and portions of theauxiliary building.

-

.

Eased on a thorough investigation, ,the cost probable causes for the
resulting recedial work include the following.
A.

All types of cc=paction equipnent used for plant area backfill*

were not prequalified for. lift thickness and number of passes.
,

This was particularly true for the scall' hand-operated equipment.
g .

, qr
Except for the heavy earth-moving equirnent used to construct

,

q' [ ? g ,
the plant area dikes, reliance was placed on acceptance beingc P g.' -
established by end result ASTM acceptance tests.qr

.

3. An audit has shown that the testing l'aboratory failed to-

obtain meaningful and accurate results af ter perfor=ing theASTM acceptance tests.
Some exa=ples are the following.

1.
More than one-half of the test results for relative
density and percent co=paction vere outside th'e theereticalcomparison limit.

2.
Incorrect soil indentification End calculation errorswere also present.

C.
The quality assurance (QA)'and quality control (QC) depart =ents

.

only provided a surveillance
in-depth inspection program. program in lieu of an inprocess,In addition, a continuous,
thorcu5h review of the testing methods being perfor=ed was notcarried out.

II. APPLICA3ILITY

These conditions are applicable to all projects where structures
are suppcrted fully or partially by co=pacted backfill material..

.

.

.

ORIGIN: ENGIJiEER: CHIEF
AAO PROBLEd ALERT DATE:

ENGINEER:
C.A. Tuvesen T.E. Johnson Large settle =ents due NO:

-

to incorrectly placed
backfill

.

.;

.
-
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III. CCERECTIVE ACTION, ,,

*
. .

l * *

A.
The structures are being nodified to ce=pensate for the in

.

'

situ soil conditiens using the following solutions:
1. Underpinning by the use of caisso~ns and piles fo~partially supported by fill r structures

i *

2.
Reduction of residual settle =ent by surchar' ge loadingstructures totally supported by fill is,;.

.

3. Elimination of the pcssibility of liquefaction of extensive
sand beckfill areas during a seis=ic. event by installing
a permanent devatering system

T.*

The earthwork specification has beeb'' revised so that all soil
cc paction requirements are clearly defined in the specification.

.

C.
QA rewrote its inspection plans to i=plement the requirements; in the specifications.

.
-

.

.

D.
A resident geotechnical soils engineer has been assigned to-

the site to oversee the backfill operation.
.

E.
The soils testing laboratory has been =ade svare of all testing
discrepancies and have taken actions to prevent recurrence.

F.
All of the construction equipment to be used for ce=pacting
the various types of soils at the site are being qualified to
a =axi=um lif t thickness with a specified nu=ber of passes.

IV. _ ACTION RECOMMENDED TO 3ECHTEL PROF _ CTS

A.
The backfill co:paction criteria for project earthwork specifi-

. cations should have a =ethod basis as well as perfor=ance
criteria for acceptance; i.e., each type of cospaction equipment

' .

should be qualified at the jcbsite for the respective type ofi
soils to be
thickness an,ce:pacted. This qualification includes lift

d number of passes. The final acceptance criteria
,

'

are still to be based on testing by the appropriate ASIMacceptance standard.
.

.

B.
A resident geotechnical soils engineer should be ass!gned to
the construction site to provide technical guidance and assistance
in directing the earthwork, which includes coordination with
the soils testing laboratory.

'

, .

.

:

?
-

,

|

| |
. .

,

5'1.201G00*
t

,

I -. ~ ~~
~~

>-. - _ , - s ne v - n



R
F
nr
-

-
,

hu , ~ . C. The soils laboratory testing specification should be a separate
'

; ,-

specification and not part of the physical testing specification* *

hi which includes other caterials such as concrete and reinforcing
steel.

_

_

:- D. The subcontract for soils testing performed at the jobsite
I'__ should be awarded to an engineering firm that is specialized

in the soils area.
jk E. Quality assurance =anuals or vendor procedure manuals for the== -

soils labcratory testing should be reviewed by geotech as 'vell
e- as project engineering.,

bk
2 F. A caximum limit of the nu:ber of times a proctor curve may be

--

1, ;
AD used as representative of the caterial being placed should be. . ,

'

_ established. 'D~ ''

Ef C. To cinimize errors in testing, the soils testing laboratory
sw should include the following practices in its testing procedures

-

V canua1.
Ww

'
y- 1. Cohesive Soils - The moisture content of the field;-

densities cannot f all outside the zero air voids curve
3_. for the respective specific gravity.
IT 2. Granular Soils - The stock piled caterial should be*

tested for relative density by both the wet and drysg
-

nethods as defined in the ASTM standards to enhure thatIT

6 the maximum density attainable vill be used in placement.
_

H. Backfill Under Structures
7

1. Only granular material should be used with a specified
EE
_ gradation band cenitored by f requent gradation tests.

[E 2.
E To ensure that proper cc paction is obtained, the frequency

ci--plotting--proctor-curves or caximu=/ minimum-densi.tyEE i

tes ts should-be-increased. c r Ter r' '5; /t . '/.3 ( ' ' ** -"$#'" '.#
C '

.u: ig r:e oke n a t .I ^ S JWW ^Y W M'"1"A CO* C "#'
EF 3. Consideration should also be given to perforcing static
EE

plate bearing tests as defined in the ASTM standards. The
resident geotechnical soils engineer should have the

g; option of requesting this type test when appropriate.=-
?- .

-
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,

-
'
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k
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.

i
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Intero!! ice Memorandum

u Distribution
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so..n Soil Fills, Bechtel

f Gereric Position
cei. August 27, 1979

r... K. P. Buchert-

SFPD - Civil / Structural !a

c.
MET /34/39 in 0552=,

i

.

The following Bechtel Generic Position on soil fills has been finalized after
coordination between Engineering and Construction.

1. See that soil report, PSAR, and. specifications are in agreement on all
proj ects. Test filis will be used on all projects.

2. Assign a Soils Field Engineer in Construction (Bechtel Construction or
on a Subcontractor's staff) to oversea fill operations. Testing will
normally be done by a testing laboratory.

.

3. QC will be responsible for surveillance of the work done by the testing
l aboratory. 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 pl'an and it will be reviewed by
Project Engineering with consulting by the Civil Chief's staff. and by
H&CF. Acceptance and rejection limits will be specified.

5. H&CF soils representative will make periodic visits to the site to make
an overall review of entire operation to determine if performance criteria
are met.

Please proceed with implementation.

-

. W

K. P. Buchert
KPB:sih

Distribution
'

A. J. Arnold (GPD) e r-::-Johnson ~'r(AAU) W. R. Ferris (H&CF)A. L. Cahn R. J. Kosiba (LAPD) R. A. Schnaible (H&CF)
s

J. A. Dunlap M. J. Mitchell ,

H. B. Friend J. H. Mulay -(M00)
P.. F..Gibson K. Wagstaffe (HAO)D. W. Halligan -Civil Supys.

=

- SD n3394 \
........n.

.
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Bechtel Power. Corporation
<

Interoffice Memorandum,

i. Distribution re. a.. 2.0, 2.2 - -

.

s ,.ci Soil Fills, Bechtel o. August 27, 1979 '

Generic Position
Fe K. P. Buchert

or SFPD - Civil / Structural
c

MET /34/B9 E4 0552 ,Ai

-

i.

The following Bechtel Generic Position on soil fills has been finalized after
coordination between Engineering and Construction.

1. See that soil report, PSAR, and specifications are in agreement on all
proj ects. Test fills will be used on all projects.

2. Assign a Soils Field Engineer in Construction (Bechtel Construction or
on a Subcontractor's staff) to oversee fill operaticns. Testing will
normally be done by a testing laboratory...

3. QC will b2 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 plan and.it will be reviewed by
Project' Engineering with consulting by the Civil Chief's staff and by
H&CF. Acceptance and rejection limits will be specified.

5. H&CF soils representative will make periodic visits to the site to make
an overall review of entire operation'to determine if performance criteria
are met. -

.

Please proceed with implemen,tation. .

~

.-

.

.r., P. Buchert
KPB:sih <

. ..

Distribution '

A. J. Arnold (GPD) T. E. Johnson (k'AO) W. R. Ferris (H&CF)
-

A. t.. Cahn R. J. Kosiba (LAPD)~ R. A. Schnaible (H&CF)J. A. Dunlap M. J. Mitchell
H. B. Friend J. N. Mulay (M00)
R. F.~Gibson K. Wagstaffe (HAO)
D.-W. Halligan Civil Supvs.:

.
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RECEIVED Bechtel PowerCorporation
.

SEP 2 41979
Interoffice Memorandum

D.L. Jc1 son B.T. Stojkov
'' D.B. Hardie T.Y. Mullen p.

.(all w/a)
so,.o Midland Diesel Generator O'* September 13, 1979Building Gettlement -

PIL File #111 ''em F. Plutchak
FP-79-72

os SFPD-Quality Assurance
ca** *

S.I. Heisler - w/o att. ''

/ Milandin - w/o att.

Since issuance of the CAB meeting agenda for 9/18/79,
I received a report that gives further information on thematter. Attached are Sections 7 & 8 of this report which
was a presentation made to the NFC by the Midland project
regarding the Diesel Generator Building settlement problemat Midland (PIL #111) . These sections list the most
probable causet of the problem and the actions taken bythe project. -

Please review and be prepared to determine in our Tuesday,
September 18, 1979 meeting what corrective actions are
necessary on a division-wide basis to preclude repetitionon other projects. Hopefully, some ccrrective actions
have already been taken that are not visible to me. Ifthis is the case, please bring to the meeting documentation

-. .

of what has been done.,

'
.

The rest of the report is available in my effice along with.previous interim reports.,

file because of the bulk and because you have receivedI did not reproduce the complete
!

reports previously.
information. Please advise if you require additional

I
I

_ SBCO3616

h4
F. Plutcha h

ra f a e s.yg SMO
i
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Bechtel Associates Professions:Corporat:;
'

inter-cifice Memorandum |
'

.

3 K. P. Eucher: Date Oc:cber 19, ic7c

s je ., .Proble: Aler:.a From I. E. J h So:
Large Se::lener. s Due to
Incorrectly Place Iackfill Of Civil / Structural

'

copies to Tile: 502 At Ann Arbor
A. J. Arnold
P. A. Beenel
R. J. Kosiba
J. P.ilandin
K. L'asstaff

.

. ,

Attached for your review is a copy of the proble: alert on incorrectly
placed backfill whick occurred at the F.idland jobsite. I strongly urge

.you to issue this as a TPO problem altrt.

A copy has been coordinated with P. Lecnel of San Francisco Legal,
and his ce==en:s have been incorporated in the attached draft of the
problem alert,

, f. I '

J yu'
f

T. E.' Johnson

TEJ/js '

Attach =en:

.

e

e

.

.

S

Sh oJ...ngo;
,

+ .
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Bechtel Assoc es ProfessionalCorporation

Inter-office Memorandum
.

To K. P. Buchert Date October 19, 1979
,

Subject Problem Alert From T. E. Johnson
Large Settlements Due to

i
Incorrectly Place Backfill of Civil / Structural

.

Copies to File: 502 At Ann Arbor
A. J. Arnold
P. A. Becnel
R. J. Kosiba
J. Milandin
K. Wagstaff

.

%

Attached for your review is a copy of the problem alert on incorrectly
placed backfill which occurred at the Midland jobsite. I strongly urges
.you to issue this as a TPO problem alert.

A copy has been coordinated with P. Becnel of San Francisco Legal,
and his comments have been incorporated in the attached draf t of tha
problem alert.

' /j gw

T. E." Johnson

TEJ/j s

Attachment |

.

.

9

#T.

.

m.m. e w .m. .
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DISTRIBUTIO;; 0F Th_., PROELD1 ALEF.T DUTSIDE OF EEChiEL REQUIRES URIM
APPROVAL yROM DIVISION D;0INEERING PANACD.D;T. INFORMATION FROM IT PAY
BE USED IN DEVELOPING APPROPRIATE NOTIFICATION OR RECO.T.D;DATIONS TO
CLIENTS, EUT PRIVILEGED OR OTHERWISE SD;SITIVE INF0Fy.ATION SHALL NOT. EE
EXTFACTED WITHOUT ABOVE APPROVAL. c,/~.-/g, mc A

~

Discipline: Civil Enrineering Origin: Ann Arbor

Subj ect: Large Settlements Due to Incorrect 1'y Placed Backfill

Discipline Problem Alert Number:

I. APPLICABILITY

These conditions are applicable to all projects s-here structures-

are supported fully or partially by compacted backfill material.

II. PROBLDi DESCRIPTION

Insufficiently co=pacted plant area backfill under the diesel
generator building was discovered because of excessive settlement
during construction. . The settle =ent monitoring program, which is
designed to detect such cenditions, did alert the project to this
proble=. Further investigation by a soils boring program has
indierted 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 rarnalysis and/or
modifications of the diesel generator building, the service water
structure, the feedvater isolation valve pits, and portions of the
auxiliary building.

Based on a thorough investigation, the most probable causes for the
resulting remedial work include the following.

A. All types of co=paction equipment used for plant area backfill
M. were not prequalified for lift thickness and nu=ber of passes.

This was particularly true for the s=all hand-operated equipmenc.t. ' '

'

Except for the prequalified heavy earth-moving equipment used
to construct the plant area dikes, reliance was placed on
acceptance being established by end result ASTM acceptance tests.

B. A review of test results by the geotechnical soils group has
'

shown that the testing laborctory failed to obtain meaningful
and accurate results af ter performing the applicable ASTM
acceptance tests. Some exa=ples are the following.

1. More than one-half of the test results for relative
density and percent compaction vere outside the theoretical
comparison limit.

n.
,

.

ee w ween -e e

.. .
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2. Inciirrect soil indentification and calculation errors

were present.

3. Clearing cf f ailed tests was 1= proper or inconplete.

III. CORRECTIVE ACTION TAKEN WHERE PROSLEM OCCUpJtED

A. The structures are being modified to co=pensate for the in
situ soil conditions using the following solutions:

,

1. Underpinning by t?.a use of caissons or piles for portions
. of structures partially supported by fill

'- 2. Reduction of residual settlement by surcharge loading the
structure totally supported by fill

3. Eli=ination of the possibility of liquefaction of extensive
sand backfill areas during a seis=ic event by installing
a per=anent devatering system

.

B. The earthwork specification has been revised to provide more
guidance to construction. The specification now requires

. co=paction methods be established which include the nu=ber of
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 ad=inistrative aspects of the soils testing program,
an inprocess, in-depth inspection program has been adopted.
This progra= includes the verification of equipment qualifications
for the placement methode adopted.

D. A resident geotechnical soils engineer has been assigned to
the site to oversee the backfill operation.

,

E. The soils testing laboratory has been made aware of all testing
discrepancies and has taken actions to prevent recurrence.
Procedures to centrol testing activities are nov being provided.

F. All of the construction equipment to be used for co=pacting
the various types of soils at the site has been qualified to
a r.axi=um lif t thickness with a specified number of passe.s.

IV. ACTION TO EE TAKDi BY BECHTEL PROJECTSg.
y

A. Each type of ce=paction equip =ent should be qualified at the
- - jobsite for the respective type cf soils to be compacted .

This qualification includes lif t thickness and nu=iber of
passes, which adds a nethod criterion to the perferm nce *

criteria for acceptance. However, the final acceptance criteria
' are still to be based on testing by the appropriate ASIM

acceptance standard.
,

..

es.

..
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E. A project soil engineer and a field soil engineer sh uld be

assigned to each major project. The project soil engineer is
- assigned by the geotechnical services department and reports

to the head of the soils group in the engineering office. The
field soil engineer is on the project construction staff and
reports directly to the construction superintendent. The

,

field soil engineer vill be hired by Bechtel construction or '

retained through a subcontract with an outside organization
specializing in soil engineering. Proj ect engineering and the
geotechnical services group will re" lev the qualifications of
the candidate for field soil engineering and monitor the+

~

adequacy of his technical performance. The project specifications
should clearly establish the responsibilities of the project
and field soil engineers. As a mini =u=, the project and
field soil engineers win have the follos-ing duties.

1. The project soil ~ engineer's responsibilities will include,-

as a Wa=, the coordination of all project soil engineering
#

activities, the continuous review of soil-related . construction
activities, and the monitoring of the technical performance
of the field soil entineer.

' 2. The field soil engineer's responsibilities will include,
as a minimum, the monitoring of fin placement activities,
aoil testing laboratory activities, foundation excavations
and pile or cassion foundation installations. In addition,
he vin coordinate an soil-related activities between
project engineering /geotechnical services and construction,
and forward progress reports to proj ect engineering. -

t

3. In the event the soils and fodndation wrk becomes minor, *

project engineering /geotechnical services may agree that
a full-time field soil engineer may not be needed. The

j project soil engineer vill then assume 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.

D. A maximum limit of the nu=ber of times 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 van as quality engineering to ensurei

) that proper controls are outlined.
1

E. . To minimize errors in testing, the soils testing laboratory
should include the following practices in its testing pro- .

cedures manual.
.

t

;n .

.

*

.
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,- 1. Cohesive soils - The moisture content associated with a
given field density cannot fall outside the zero air
voids curve for the respective specific gravity.

.

2. Granular Soils - The stockpiled material should be
"ested for relative density by both the wet and dry.

methods as defined in the, ASIM standards to ensure that
the maxicr.=n relative density attainable will be used in
placement.

F. Backfill Under Structures

1. To ensure that proper co=paction is obtained, the frequency
of plotting proctor curves or maximum /*4eum density+

tests should be increased.
.

2. Consideration should also be given to performing static
plate bearing . tests as defined in the ASIM standards. The
project or field soil engineer should have the option of
requesting this type of test when appropriate.

V. ACTION TO EE TAKEN BY THE.TPO CHIEF CIVIL / STRUCTURAL ENGINEER

A. TPO Specifications C-441 Rev 6 and C-442 Rev 0 which are the
materials testing services specifications for both nuclear
power plants and fossil fuel power plants are to be revised to
eli=inate the soil laboratory testing section.

B. New TPO soil laboratory testing specifications are to be *

issued by February 1, 1980. In addition to the information
presently in TPO Specifications C-441 and C-442, these specif t-

1 cations should be expanded to include the following items:
.'

1. Establish a limit on the nt=ther of times a proctor curve
may be used as representative of the material being
placed.

I 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.
3. ' Require stockriled granular soils should always be tested

for relative density by both the wet and dry methods as
defined in the ASTM standards.

*

4.- Require proceduro.. to control testing methods.
|

; C. Reevaluate and revise as necessary the soils sections of the
following TPO Specifications by February 1, 1980.

1

._. ,

.

.

.

.
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C-033 Rev 1 Site Crading
e C-052 Rev 0 Pressure Wate - Piping, Furnishing and Installing

C-053.2 Rev 1 Furnish and Installing Yard Fire Protection System
C-054 Rev 0 Stern Sewer, Furnishing and Installing
C056.1 Rev 1 Furnishing and Installing Culverts
C-058 Rev 2 Constructing a Sanitary Sewer
C-062.1 Rev 0 circulating Water Pipe Installation (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 Excavation and Earthwork Ccnstruction

,

VI. FURTER INFORMATION
,

For further information contact C. Tuveson, /_u Arbor office, (313)
994-7727.

s

VII. FURTER COORDINATION
.

Reevaluation and modifications of the TPO specifications should be
coordinated with the geotechnical' services department of the H&CF
division.

10/17/25

.
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Bechtel kssociales Professionaj,Corpo;c.

Inter office 1/.emorandum,

P.~u/ 7'://Cchert
.

/ ' / ./ Date October 19, 1979 .To );.
,

s /
$ 4,e. Prebler Alert From T. E. Johnson #

-|- fi.arge Setticrients Due to ,

Civil / Structural /I [/
.

Incorrectiv Place Backfill Of*

/hl VA'ep;,i to Tile: 502 * P b p ,*.gt ,, [ ,At Ann Arbor
A. J. Arnold .- v v
P. A. Beenel [ ' '. [,!*

R. J. Kosiba U ,.
! ,/

'''jt j ',o -j
J. P.ilandin ,

,

) i. ,e -

' f f. 3,f , V . '' r, /-1;. Wagstaf f L' ' ..

q O ;)- g . ,; ,,a-<

i
,I

5
.I

j><

Attached for your reviev is a copy of the proble: alert on incorrectly
placed backfill which ocedrred a; the Midland jobsite. I strongly urge
you to issue this ar, a TPO problem alert.

.

-

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,

probleci alert. gyy
./ ;,.h'c".*:i. E::.~: :2. - ?

_

tn - : .n - -,

T. E. Johnson ~ '
.. ..

:r .8 i /-

TEJ/j s -
e

_v. _. . 3 ,,
-,

c- ; c-Copied for: M M ohnsend ~Sil "-
. i

A. J. Arnold .1. . '._ ' ' ; . . . I ;-~
iK. Wagstaffe L'.'.; t . - ~i

P.. J. Kosiba tdl !
--

P. Becnel ' ~

- - . ' . . _ . _ _ ' _ . _ '.

R. F. Gibson
,-- _ t _ _ j .__A. L. Cahn '

J. ii. Malay !2F"
-! .! ._,

' i

' i.rs.: _ec~
~ ~ ~

_ - _ . .

s7EDS Sections I,11,111 generally okay. Delete Sections-IV, V, VI, Yll.
Add my memo.

KPB.

Ed Salinas, please prepare TP0 Problem Alert.
.,.

KPS

.

11/9/79
*

.

UUGOg.,

.

.
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i I!!!7.!EU 10:: 07 THIS TROII.D ALIF.T 0;!SIDI 07 IICH I; p.I;r:gIS ,:7,Inr.f;
*

/ AFFT.0VA1, ??.0M LIVISION II;0INIIRING MA::A0n:I::T. I:;70FyATION rncM IT MAY -.
;

II USD 11: DIVILOPING AFFROPRIATE 2:0T!71 CATION OR ?.IIOMMr;DATIONS TO,
' CLIENTS, Ir ?RIVILIID OR OTHIKUISI SINSITIVI I: 70? RATION SHALL NOT II
D:~F.A0!D *.;ITHOUT AIOVI APPROVAL.2

j~ <r
t

< > .

.tiscipline: Civil Inrineerin: Origin: Ann Arber

i Subject: Large Se::le=ents Due to Incorrectly ?Iaced Iackfill

Discipline Proble= Aler: Nu=ber:

. .

I. APPLICAIILITY

These cendi:Lons are applicable to all projects where structures.

are supported fully or partially by ec pacted backfill =aterial.
.

II. PROILIM DISCRIPTION
.

'

$

i Insufficiently ec=pacted plant area backfill under the diesel
generator building was discovered because of excessive settle =ent
during censtrue:1on. The settle =ent =enitcring progra=, which is

; g designed to detect such conditions, did alert the project to this
probles. Further investigation by a soils boring program has! ..

1 | indicated tha: both granular and cohesive soils were i= properly
i ' cc pacted in other areas of plan: fill as well as a the diesel

! generater building. This required extensive reanalysis and/or
i { codifications of the diesel generator-building, the service water

structure, the feedvater isolatics valve pits, and portions of the;

j j auxiliary building. *

|
*

Eased on a thorough investigation, the most probable causes for the,

! resulting remedial work include the following.'

|*

4

|1 A. Ill types of co=paction equipment used for plant area backfill-

j vere no: prequalified for lif t thickness and nu=ber of passes.
g i This was particularly true for the s:til hand-operated equipnent.

' Ixcept fer the prequalified heavy earth-=cving equipmen: used4

to censtruct the plant area dikes, reliance was placed on,

i acceptance being established by and resul: ASTM acceptance tests.
_

| 3. A' review of test results_ by the sectechnical seils grcup has
| shown that the' testing laboratory f ailed to obtain meaningful

and accurate results af ter perfor=ing the applicable ASIM
acceptance tests. Some ext =ples are the folleving.

1. More than one-half of the test results for relative
4

density and percent co:paction were cu: side the theeretical
comparison li=it..

4

!
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2. Incorrect soil indentifica: ion cnd calculation cr: crc ,

vare present.,.

3. Clearing cf failed tes:s was 1:prcper or incenplete.
*

III. CO?aEEC-'VI ACTION TA* EN *J.III PP.03 LIM 0."CL*F.EID

A. The structures are being odified to ec:pensa:e for the in
situ soil cenditions using :be following solutions:

1
i 1. Underpinning by the use of caissons or piles for portions

of structures par:ially supported by fill
4

2. Reduction of residual settlement by surcharge loading the '

structure totally supported by fill

; 3. Eli=ination of the possibility of liquefaction of extensive 1

i sand backfill areas during a seismic event by installing
a per=anent devatering syste=

,

E. The earthwork specification has been revised to p; ovide more
guidance :o construction. The specification nov requires
co= pac: ion methods be established which include the nc=ber of
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 progra=
for the ad=inistrative aspects cf the soils testing progra=,
an inprocess, in-depth inspectica progra= has been adopted.;

; This progra= fncludes the verification of equip =ent qualifications
for 'the placement methode adopted.

.

D. A resident geotechnical soils engineer has been assigned to
the site to oversee the backfill operation.,

,

, E. The soils testing laboratory.has been cade aware of all testing,

discrepancies and has taken actions to prevent recurrence.-,
*

Procedures to control testing activities 'are now being provided.

7. All of the construction equip =ent to be used for conpacting
the various types of soils at the si:e has been qualified to
a caxi=== lift thickness with a specified nu=ber of passes.

!Y. ACTION TO II TATE EY EECETIL PROJECTS
'

** -

A. Each type of cc:paction equipment should be qualified at the
jobsite for the respective type of scils to be ec=pacted.
This qualification includes lif thickness and nu=ber of
passes, which adds a cethod criterion to the perfor=ance
criteria for acceptance. However, the final acceptance criteria-
are still to be based on testing by the app;cpriate ASIM
acceptance standard.

.

=

SD oL. .iOS
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.I.- . A project soil enginec: and a field scil engineer should.bec

j assigned 'to each =ajer project. The prcject soil engineer is *'-

arsigned by the geotechnical services.deparrsent and reports,

.

to_the head of the sofis group in the engineering office. The
'

,

field scil engineer is en the project construe:1cn s:,sff and
; reperts directly to the cens: rue:1cn superin:endent. The'

field soil engineer vill be hired by Lech:e1 cens: rue:ics ery retained through a subcentract with an outside crganica:1cn"
y specialicing in soil engineering. Project engineering and the

geotechnical services group vill review the qualifications of,

the candidate for field soil engineering and monitor the; adequacy of his technical perfer=ance. The 'projec: specifications.

should c1carly establish the responsibilities of the project, ,

and field soil engineers. As a mini ===, the proj ect and4

'

field soil engineers vill have the following duties.
, 1. The project soil engineer's respensibili:1es vill include,
j as a =ini""", the coordination ci all project scil engineering,
'

activities, the continuous review of soil-related construction
i activities, and the moni:oring of the technical performance

-

of the field soil engineer. '

s
4 2. The field soil engineer's responsibilities vill include,
j as a minimum, the monitoring of fill place =en: activities,
i soil testing laboratory activities, founda:1ca excavations

and pile or cassion foundation installations. In addition.,

he vill coordinate all soil-related activities between.. i

j
| project engineering /gec:echnical services and construction,

4 and forward progress repor:s to project engineering.,
.

t.

i

j 3. In the event the soils and fedndation verk becomes minor,
-

; project engineering /geotechnical services may agree that
3 a full- ime field soil engineer may not be needed.- The
j project soil engineer vill then assu=e the responsibilities
; of the field soil engineer. *

!
j ! C. Quality assurance manuals and vender procedure manuals for the '

{ : soils laboratory testing should be reviewed by geotech as well
j 'i as project engineering.
.

D. A =axi=um limit of the nu=ber.of times a proctor curve may be
I

used as representative of the material being placed should be
established.. The procedures =anual should be reviewed by_;

geotechnical servicei~as well as quality en;ineering to ' ensure ',

i that proper controls are outlined.
4

! I 'E. To _ cini=1ce errors in testing, the soils testing laboratory
L should include the following practices in its testing pro-
| .cedures manual.|

.

i. .

I
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/ 1. Cehesive Soils - The =:isture con:en associa:cd with a
given field density cann: fall cu: side the :cro ai;t

*

voids curve fer the respective specific gravity.

2. Granular Scils - The steckpiled caterial sh:uld be
tested fer relative density by both the ve: and dry,

i =ethods as defined in th,e ACIM s:andards :o ensure tha:
the caxi=um relative density attainable vill be used in
placement.

T. Eackfill Under Structures-

1. To ensure that preper conpaction is obtained, :he frequency
of plo::ing proc:cr curves or =axi===/cini=== densi:7
tests should be increased.

2. Consideration should also be given to perforcing static
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.

V. ACTION TO 3E TAFD; BY TEE TPO CEIIT CIVIL /STF,UCTL'PJ.L D;0INEER

A. TPO Specifications C-441 Rev 6 and C-442 Rev 0 which are the
caterials testing services specifications for both tsclear
Jppve( plan s and fossil fuel power plants are to be revised to
eliminate the soil laboratory testing section.

B. New Tpo soil labora: cry testing specifications are to be *

issued by yebruary 1, l'*.0. In addition to the inforsation
presently i= Tpo Specifications C-441 and C-442, these specifi-
cations should be expanded to include the following ite=s:

.

1. Establish a li=it on the nu=ber of times a proctor curve
may be used as representative of the =aterial being
placed.

2. Require a check to ensure that for cohesive soils the
moisture content associated with a g*ven field density
does not fall outside the zero air voids curve.

'

3. Require stockpile ~d granular soils should always be tested
for relative density by both the vet and dry methods as
defined in the ASTM standards.,

4. , Require procedures to control testing methods.

C. Keevaluate and revise as necessary the sofis sections of the
following T?O Specifications by February 1, 1980,

e

",*
.

S t gb oi
l-

.
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*

/ C-033 Rev 1 Site Grading .

'

;, C-052 Rev 0 Pressure Water Piping, Fernishing and installing
jiq,;- C-053.2 Rev 1 Turnish and Ins:c111ng Yard Tire P: :ec:ien Sys:c='f C-05!. Rev 0 S:c:: Sever Turnishing and Installing

C055.1 Rev 1 7ernishing and Ins:alling Culver:s,
'

C-OSS Rev 2 Constructing a Sani:ary Severs

C-062 1 Rev 0 circulating Water Pipe Installa:1cn (S: eel)
,C-062.2 Rev 0 Circula:ing WE:er Pipe Ins:allation (Cencrete)

C-314 Rev 0 Circulating Water Pipe Insta11atica (Tiberglass)
C-234 Rev 2 S:ructural T.ncavatics and Earthwork Construe:icn

4

I

VI. TURTriER INFORMATION
4

For further infor=ation contact G. Tuvesen, Ann Arbor office, (313)
994-7727.

s

VII. TJRTEER COORDINATION
.

Reevaluation and =odifications of the TPO specificaricas sh:uld be
coordinated with the geotechnical services depar:nent of the '!&CFt

division. -

, s

10/17/25<
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. . Inter-office Memorancum *

Tc J. Pilandit Date Ecve=ber 16, 1979
s

a Sabjec. Proble: Alert From ~. E. Johnson .
1.crge Settle:ents Due to
Incerrectly Placed Eackfill of Civil / Structural

Copies to ' tile : 502 At Ann Arbor Office

Attached for your information is a copy of the TP0 response to
the proposed problem alert on incorrectly placed backfill sube.itted
for review by my IOP. dated October 19, 1979.
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( Bechtel Associf s ProfessionalCorporation
'

.

.

Inter-office Memorandum
-

To J. Milandin Date November 16, 1979

Subject Problem Alert From T. E. Johnson
Large Settlements 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.

r
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D:STRIBUTION OF THIS 1BLD'. ALERT OUTSIDE OF BECHTEL -Q'Ji RE F 91TTEN APPRCVAL FRCM- .

DIVISION ENGINEERING .dAGEMENT. INFORMATION FROM IT Y BE JSED IN DEVELOPING
APPROPRIATE NOTIFICATION OR RECOMMENDATIONS TO CLIENTS, BUT PRIVILEGED OR OTHERWISE-

SENSITIVE INFORMATION SHALL NOT BE EXTRACTLD WITHOUT ABOVE APPROVAL.

1. APPLICABILITY

These conditions are applicable to all projects where structures are supported
fully or partialls by compacted backfill material.

2. PROBLEM DESCRIPTION .

Insufficiently compacted plant area %ckfill under the diesel generator
building was discovered because of axcessive settlement during construction.
The settlement monitoring program, which is designed to detect such conditions,
did alert the project to this problem. Further invcstigation by a soils
boring program 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 feedwater
isolation valve pits, and portions of the auxil%ry building.

Based on a thorough investigation, th4 nst probable causes for the resulting
remedial :,rk include the following:

A. All types of compaction equipment used for plant area backfill were not
prequalified for lift thickness and number of passes. This was,

particularly true for the small hand-operated equipment. Except for the
prequalified heavy earth-moving equipment used to construct the plant

~

area dikes, reliance was placed on acceptance being established by end
result ASTM acceptance tests.

B. A review of test results by the geotechnical soils group has shown that
tne testing laboratory failed to obtain meaningful and accurate results
ofter performing the applicable ASTM acceptance tests. Some examples
are the following.

1. More than one-half of the test results for relative density
and percent compaction were outside the theoretical comparison
limit.

2. Incorrect soil idsitification and calculation errors were present.

3. Clearing of faileo tests was improper or incomplete.

3. CORRECTIVE ACTION TAKEN WHERE PROBLEM OCCURRED .

A. The structures are being modified to compensate for the in situ soil
conditions using the following solutions:

,

1. Underpinning by the use of caissons or piles for portions
of structures partially supported by fill

STAFF TP0 CHIEF PROBLEM ALERT NO. PA-C-TPM-30
ORIGIN: ENGINEER CIVIL ENGINEER DATE: NOVEMBER 15, 1979

AA0 g ,A f LARGE SETTLEMENTS DUE TO I'

CIVIL INCORRECTLY PLACED |

E. SALINAS ' K. P. BUCHERT BACKFILL

_ _ _ _ _ _ _ _ _ _ _ _ _ - .
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' ' '

2. Reductic af residual settlement by surc: ge loading the
' structure totally supported by fill

E Elimination of the possibility of liquefaction of extensive
sand backfill areas during a seismic event by installing
a permanent dewatering system

B., The earthwork specification has been revised to provide more guidance
to construction. The specification now requires compaction methods
be established which include the number of passes for a given lift
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 progra.a 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.

E. The soils testing laboratory has sheen made aware of a'.1 testing ..
discrepancies end has taken actions to prevent recurrence.
Procedures to control testing activities are now being provided.

F. All of the construction equipment to be used for compacting the
various types of soils at the site has been qualified to a maximum
lift thickness with a specified number of passes.

4. EFFECTIVENESS OF ACTION TAKEN

The actions taken will correct the problem so the structures will meet
'their required design criteria.

,

5. ACTION TO BE TAKEN BY BECHTEL PROJECTS
.

See attached IOM from K. P. Buchert " Soil Fills, Bechtel Generic Position"
*dated August 27, 1979.

,

'

6. ACTION TO FE TAKEN BY CHIEF ENGINEER'S STAFF

No action is required. -
.

7. FURHTER INFORMATION
*

For further infomation contact G. Tuveson, Ann Arbor office, (313) 994-7727. '

8. FURTHER COORDINATION
' '

'

Civil / Structural supervisors should review this problem alert according to
EDP 4.74 requirements.

.

6
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EDP-4.74, Rev. 1~

- . '
. * . Exhibit B 1* -

* '

Page 1 of 1*

'.-.

PROBLEM ALERT

ITRANSMITTAL AND ACKNOWLEDGEMENT

* FORM*

. ,

To: Project Engineers Date: Novenber 15. 1979
|

cc: Distribution per EDP-4.74

S ubj ect: Engineering Feedback System (Reference EDP-4.74, Sect. 3.0)
.

Problem Alert No. PA-C-TPM-30 is forwarded to

you for action as required.

Please complete the bottom portion of,this form and return. the
form within ten (10) days of receipt.

The last Problem Alert issued from my office was No. PA-C-TPIi-29
dated 6-14-79 -

Civil / Structural -

/ Discipline Chief EngineerDiscipline 6
,

ACKNOWLEDGEMENT*
.

To: Discipline. Chief Engineer Indicated Above

Subject: Experience Feedback System (Reference EDP4.74, Sect. 4)

The Problem Alert listed above has been received, reviewed, and the
project action documented as required by EDP-4.74.

*

/ / Content is not applicable to this project.

.

*

/ / Required project action is already completed.

/ /- Required project action is listed in the,

project open item log. ,

*
,

Project Project Engineer's Date
- Signature (or designee)

|SFP-21380 Rev. 9/79 t
.

. .
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Page 1 of 2
- ! OV 15, 1979 ,

(Page 2 on revr rse)
0118.03 CIVIL PROBLEM ALERT-PA-C-TPM-30 (Jtc 0 61979

' 'P IDENTITY ID RECIPIENT civil ENGg' rg - POV.'
irsoi e,( w w

- ,y
' JO*WSON _A IW

ij | 1];
__THERMAL POWER ORGANIZATION .

B32131 BETTERS,AR X l i ATuvtEOs- QA
I I~'

'non
p SFPD DEPARTMENT MANAGERS yessn __

I t

l 1
y MANAGER DIV ENG F88400 FRIEND, HB s.ranuucAvEL -

MANAGER DIV QA H39990 HEISLER, SI t iInowag
r I

LEE
[ l

SFPD CONSTRUCTION 2
DIV CHIEF CONST ENGR J44250 JOHNSON, DL '

j"
SFPD ENGINEERING m ,

,,,,,L,
ARCH GROUP SUPV/ ACTING PE 288756 GIBBON, AH

~

---I -
ASST PROJ ENGR 204498 FALKENBERG,

. g
7 .~
1 . . ,

1 ASST PROJ ENGR 258512 PETERSON, KD 1#

CIVIL GROUP SUPV/ ACTING PE 892556 BROMAN, R 1
?

_
ENG MANAGER A54020 ANDERSON, RC (DICK) 1

'

E ENG MANAGER 466271 HOLLINGSHAUS, H 1

E ENG MANAGER 214051 WILLETT, RF 1

1;NG MGMT STAFF 674966 SHOR, SWW (WILL) 1

EXECUTIVE ENGR M14600 MARSH, HP 1

P FANAGER OF ENG D50547 DICK, CW I

! MANAGER OF ENG G32800 GIBSON, RF 1

MECH GROUP SUPV/ ACTING PE P19068 PATCH, AE 1'

PROJ ENGINEER 213225 BRIDEN STItLL._DE 1

PROJ ENGINEER C34600 CHANG-LO, PL RECEIVED 1L

b PROJ ENGINEER C49000 CLARK, DH OUAL SURANCE
- PROJ ENGINEER D06106 DAMON, DL (LARRY) 1

" PROJ ENGINEER E40716 ELIAS, Ril 1
E l '' '/9 1

-

PROJ ENGINEER 228419 GILL, CJ

PROJ ENGINEER G52152 GOITEIN, CE 1,

F PROJ ENGINEER G90446 GROVER, S i 1,

|W kk D 1M
PROJ ENGINEER 247316 JAGELS, R C

1
PROJ ENGINEER K45324 KING, AM I * *

-
I MO' [-. l 1

_
PROJ ENGINEER LO4360 LAGACHE,*

LUNE, E d -- J 1-i
PROJ ENGINEER L90930

MAC DONALDWkR:Z.|,
"

1-'

PROJ ENGINEER 447781 ~W ": _ t 1-

f PROJ ENGINEER 462039 MAY, GW
M83200 MORRIS, H M "U-* f ,

I

f PROJ ENGINEER
^ P80430 POSER, EBTC ._ i { 1

-

,

s PROJ ENGINEER
r-GR'yff | 1

1BN4 I -

[- PROJ ENGINEER P97944 PUSHECK,

E PROJ ENGINEER S14060 SCHMI EDEL v

[ PROJ ENGINEER S55800 SMORTCHEN SKT,LQJi 1

PROJ ENGINEER S60600 SOTELO, EfMJ.tw t 1-

'
- PROJ ENGINEER

588377 WOLTER, R1" " 1w

PROJ ENGINEER 213705 ZUTTERMEISTER, JW 2
"

569615 HARDIE, DB 1*

QE SUPV
- -

CORP PROCUREMENT.
MANAGER, SUPPLIER QUALITY A27380 ALEXANDER, RW 2

'

'

E SFPD STARTUP & OPER SVCS('S&OS)
CHIEF STARTUP ENGR 533130 VANDER MEER, DD 1

- ***PE'S PLEASE COPY FOR: CIVIL GROUP SUPVS.
-

N .

r

-

-

-----___ _ ____ . . . . . .
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NO IS, 1979 PAGE 2 of,

0)* 03 CIVIL PROBLEM ALEaT-PA-C-TPM-30

GRuov IDENTITY J]} RErI?fENT QTY
.

*ANN ARBOR
MANAGER ,OF ENG R86400 RUMBAUGH, EA 1

SFPD ENGINEERING
CHIEF CIVIL ENGR 811882 BUCHERT,KP 1
CIVIL STAFF F02200 SALINAS, E 1
CIVIL STAFF SUPV E66960 EPSTEIN, EH 1

AHN ARBOR
CHIEF CIVIL /JTRUCT ENGR J60150 JOHNSON, TE 1

NORWALK
s

CHIEF CIVIL /STRUOT ENGR K73040 KOSIBA, RJ 1
MANAGER DIV QA B15180 BASHORE, JE 1

HOUSTON
CHIEF CIVIL /STRUCT ENGR WO1080 WAGSTAFFE, K 1

GATTHERSBURG
CHIEF CIVIL /STRUCT ENGR 333824 ARNOLD, AJ 1
QA MANAGER 537144 AMARAL, JM 1

PE&C, LTD.
(LATER) B41630 BLASINGAME, JH 1

MADRID SPAIN OFFICE (MSO)
CHIEF CIVIL ENGR / ARCH M86930 MULAY, JN 1

TOTAL 53
.
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- e' Bechtel Power Corporation
- / t'' -.

f inter-office f'.crnorandum- "E'

_

I c:':r. t . _ . --- . . , .w ;

To E. A. P.umbaugh I;ovember 28, 1979 'Z5'

c,;, ,, ,

~'

6 subbe: Problem Alert - Large Settlements p ,,, J. Milandin '. =5
Due to incorrectly Piaced Backfill ,"9."3 ,

.

Quality Assurance _Y_
''

E of - - - - - - .

_

Ar.n Arbo/-
.c. . -

P ~. .
' ."-

'

Copies to At t_
- T. E. Johnson W. T. Kellermann / i__. i t --

'

G. A. Tuveson S. L. Blue ,1 __

S. 1. Heisler
g _

--

; 4J4f. % T ." |>.

L1- :

"
Tne subject Pmblem Alert was originated by Ted Johnson as a resuti vi

,-[p y,

-

'

a meeting wnich we held on June 13, 1979. Tne Problem Alert was, in
effect, issued to take advanta'e of the Midland problem by providingut g

for certain revisions in our specifications and controls to preclude-

f 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 insure that QA concerns were included. Ted issued the report
- to Ken Buchert on 0:tober 19 and received a reply, attached, from Ken-

{ Euchert, apparently incorrectly dated, on August 27, 1979.

= Suchert'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 AA0i

mcomendations, 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

h to perserve tnese experiences by revising generic specifications and
control procedures which govern the placement of backfill..

It is requested that you look into this matter to detentine why thee
San Francisco Power Division Civil Structural Chief rejected the corrective

- actions proposed by the Ann Arbor Office. Each of thosc actions, which were
prcposed, were tied back to problems which were inntified during the course:

- of the investigation and were carefully developed to preclude the recurrence
-- of such a situation in the future. Tnerefore, as the situation now stands,

- if tne office folicws through on the Buchert August 27 letter, new projects
- 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
L matter to be handled by an MCAR.

,

__ Oo I
"

' Miiandin.

'

J''/l em .

= J"r79-122
? File: AAO-QM-79-66 SD 0 JUrq
==_

ir

L-

y
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Inter-office Memorandum gL._. _ I
m,t- L:' ,

_ K_u i~~~h
.ro E. A. Rumbaugh

o,,, llovember 28, 1979
-

. ..

suy.ct Problem Alert - Large Settlements p,od J. lillandin (b. __3 N.Due to Incorrectly Placed Backfill EF t-of Quality Assurance 9fE3
j ~FIL E ' '

'# MMO
Copies to At Ann Arbor ' "EED e a b i,,, ?-

T. E. Johnson W. T. Kellermann
G. A. Tuveson g-S,-LeBlueS. I. lief sler 3

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 preclude
such a situation from recurring on another project. As you recall . I
suggested the Problem Alert. Ted Johnsen has been working very closely
with me to insure that QA concerns were included. Ted issued the report
to r.en Buchert on October 19 and received a reply, attached, from renU
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. liithout the AA0
mcomendations, the Problem Alert is truly incomplete. It will not
prevent the problem from occurring again once this Problem Alert has been -

filed. De idea behind the recommended action of the Ann Arbor Office was
to perserve these experiences by revising generic specifications and
centrol procedures which govern the placement of backfill.

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
proposed, were tied back to problems which were identified during the course
of the investigation and were carefully developed to preclude the recurrence
of such a situation in the future. Remfore, as the situation now stands,
if the office folicws 'through on the Buchert August 27 letter, new
may fall into the same situation as liidland did when memories dim. projects

Please res]ond by 12/12/79. Please advise whether you consider this a
matter to ao handled by an 14 CAR.

,

M
- . - .

.1411 andin

J:1/le.
*

J:!-79-122
File: AAO-QAR-79-66 '

'-
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._ _ Bechtel Associates Professional Corporation.

Inter-office Memoranoum
!

..

x Te' :T.E. Johnson Date December 17,19M

~ -Setje:: .Problen Alert From E. RumbaughLarge Settlements Due to
Incorrectly Placed Backfill Of Engineering

,

Copies to' K. k'iedner At Ann Arbor
J. Milandin

It appears that K. Buchert's TPO Problem Alert will delete a lot of
-the substance from your draft and may not fully cover us in future
backfill operations. .

,

'

I suggest that we do the following:

1. Try.to get the TPO Standard Specs. revised
to cover future work similar to your draf t
problem alert and appropriate new TPO Specs,
issued (See Section V of your draft).

2. Use the TPO Problem Alert and your draft
problem alert as com:nentary with the TP0_ Standard
Spec. so anyone in this office will have benefit
when using the TPO Specs. in the future.
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rao DEllorn, Midland D.*C-~ /
~ '

.

CGHS!!mPJS
"

ofic October 31, 1978 PQVJGf: ,

NOChEE7
-- -

.- sanacet- MIHLAND pi!OJECT - N1 C EXIT
1 ', DjTFl!VICJ OF OCT0llF.R 27, 1978 '

.

. File: 0.4.2 Serial: 280FQA78 [',"L,
;-

j cc SAfifi, Bechtel - Ann Arbor JLCorley, Midland
;-- WRBird, JSC-2163 CSKeeley,'P14-403B

RLCastleberry, Bechtel - Ann Arbor DlC! iller, Midland'1 TCCooke, Midland JFNewgen, Bechtel
:
"

* .~ The following people were in attendance at the subject exit interview which was
1 conducted at the and of C. J. Callagher's inspection of October 24-27, 1978:

~

!? CPCo 3echtel NRC ' .

.

l . RCBauman WLBarclay RJCook
::- TCCooke -

ABoos CJCallaghers
,f - JLCorley RLCastleberry
i4 Dehorn LADreisbach -

CSKeeley PAMartinez' i.,,

)- DBMiller- ',y ,

; BHPeck
J'
-

RMWheeler "

,

'Mr.'Callagher -stated that the visit was a follow-up on 50.55(c) report of the
.

diesel generator settlement and that it was also a fact finding visit. The in--

- spection consisted of a revicw of past data,- activities in progress and planned
; activities for future work. Inspection was performed by review of the FSAR com-.

- mitments; Specification C-210; Specification C-211; PQCI/IR C-1.02; Dames and
Moore Report of Foundation Investigation and P.reliminary Explorations for Borrowed.

i>- Materials dated June 28, 1968 and supplement to this report dated March 15, 1969;
- preliminary data on diesel generator settlement probica including boring plan,
I cross sections of fill, blow count versus the elevation graphs, lab data, settle-
-

ment -data, boring logs, dutch cone logs, weather data and penetrameter readings
.. . in test pits;- design drawings C-45, C-109, C ."7 and C-1001; soil tests taken'~

~

in the diesel generator building area during construction compiled by B. T. Cheek,
Bechtel QC; observation of soil testing at the test lab'and in the field; andi:

;'
discussions with Bechtel Geo-Tech, Project Engineering, Field Engineering, Quality
Control Engineering, U.S. Testing, Consumers Power Company, PMO and QA personnel.-

g.,;,:,,- Mr. Callagher stated that he would not handle the findings as noncompliances,
jj however, they could beco::le items of noncompliance when they are' reviewed by hia -

stanagemen t. <
.1

His findings / observations were as follows: -

.

'e 1. . The FSAR states that durine comration, settlement rcadings will be taken overy
; 9Q_ days. llecause of the diesel generator settlement problem, this frequency

C A . ., shou _ld be re-evalun.ee.d_ f_or_ ad.esung.
,

,

,
.
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- 2. FSAR Table 2.5-14 " Summary of roundation supporting Sctumte Categury I Struc-
T* curcs" identifleu the cupporting soil imit i rials under t he dicsc1 generator
2' building au being controlled, cu p ictuJ cohenive solls. Ilowever, construction

'[
(A, , d rawing C-109, Rev. 9 and, C-ll7, Rev. 6 identifics the matorisl in this sees

; Zone 2 materini _i.s_Mcntif.irL.aw.,xandoq. fill described_as 7.one 2 materisi., In the' field,y

'K- ,34.1 as any material Rec of. organic or other deleterious msterials.
a variety of materials have been used for the. dicsel generator foundation

-
material, in particular, sands, ciny, and lean concrete, silty sands and efayey,;;;;

2 sands. The apparent conflict is that Tubic 2.5-14 identifies cohesive soils
i where, in actuality, cohesionless sands have been utilized. A review of the

records indicate that sands have been used between elevation 594'-608', arease

3 of clavation 611'-613' and areas between 616'-26S'. This indicates the ex-
tent of the variability of the material placed under the diesel generator3 Mr. Callagher did not f eel it was good judgement to usebuilding foundation..;

Z random material under the support of a structure.
. < . .

-

a 3. FSAR Tsbic 2.5-21 " Summary of ' Compaction Require =ents" identify random fill
, ,

E.N to require a compaction effort of a minimum of 4 passes with the specified ,

This requirement has not been an imposed reciuirementequipment in thic i.able.,E ph er of Bechtel Specification C-210 nor an inspection requirenant of Bechtel Quality
-

' ' g ' Control Instruction C-1.02 for backfill,.,; ,.

-

f 4. FSAR section 3.8.5.5 states that settlements of shallow spread footings founded_

'

on compacted fill are estimated to be on the order of Is" or less. Site Survey,

*

.? Program has identified settlements in the diesel generator building foundation
~)C on spread footings to range f ron 0.55 inche.< to 2.30 inches and in excess;

of 3.0 inches for the diesel ,genurster pedestal.
'-

34 . FSAR figure 2.5-47 indicates the foundation of the diesel generator building52 to be at elevation 634', according to design drawings c.-1001, Rev. 5 it is2
g<e*g ndicated for the diesel generator spread - footings and pedestal foundation

igje tte
to be at 628'.7

..

Specification C-210, section 13.7.1 requires all cohesive backfill in the,

} 6. A.
plant area to be compacted to not less then 95% maximum density as deter-Z
mined by ASTM D1557 method D which requires an effective.compactive effort1 of 56,000 foot-pounds-of energy per cubic feet of soil. 11ovever, section* A 13.4 Testing requires ' testing of the materials placed in the plant area,E 7 to be performed in accordance with tests listed in section 12.4. Thisg section, in particular section 12.4.5.1, " Cohesive Soils," requires maxi-; mum lab densities to be determined using ASn! D1557 Method D providedZ g a compactive energy equal to 20,000 foot-pounds per cubmic foot is applied

'* -g* p f~~_. r
f f, j

(Bechtel Hodified Proctor Density). To date, the Mechtel Modified Proctor
= 3 , , .v- Density for determining maximum proctor density versuc optimum moisture
Z'' content has been utilized. This conflict results in an'unconservativo

method of determining the maximum proctor density and method ,of assuring;
-- that the required percent compsetinu In ac hievad, Jn partienlar, the

.1 actual in-place compaction would lic icus using the Hechtel HuJified Proc ~
' tor Density as a reference than using the standard ASTif,D1557 method D..' This is due to the fact that the compattive energy exerted using the Bechtel*

E Hodified !!cthnd is less than the ef fort exerted by the standard reched D -
;

J .i example: 20,000 foot-pounds versus 56,00J foot-pounds.
.,

O.,.n .
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3; ,_ 6. B. Bechtel Quality Contrul instruction C-1.02 cection 2.4 testing identifics
; the argil icaMe inwetion criterb and includc.s 1:pec t f-Icarf on ,C-210, ucc-

71 qf' Lion 13.7 and 12.4 whidn 'Lacludes the apparent conflict as described in
*

detail in Part A above.

..=
e j- C. A further review of the original subsurface investigation performed by

-Dames and Moore and documented in report supplement dated March 15, 1969w
;; page 16 indicatus that the recommended minimum compaction criturin for
; suppurt of structurou be 100% of noximum duur.ity using a compactive ef fort
- of 20,000 foot-pounds (rcsulting from 1:nchec1 Modified Proctor determina-

*f_ p tion). However, this 100% of Bechtel Hodified Proctor corresponds to 95%
,

of I compaction according to the standard ASTM D1557 method D and not 95% com-
paction according to Bechtel Modified Proctor method which has been utilized*

2. for the entire plant fill area to date. Furthermore, Dames and Moore
g Report; page 15 states that all fill and backfill material should be placed6

- at or near the optimum moisture content in near horizontal lifts approxi-
2: mately 6-8" in loose thickness. Bechtel specification permits a maximum .

'! of 12 inches which affects the compac'tability of the material. .

s

2 7. Piping, condensate lines, duct banks,' and other utilities under the diesel gen-
;

7:
crator building may also be affected and must be evaluated.

4

$ 8. Mr. Gallagher' stated he was leaving not having seen design calculations and
*1 will be discussing design calculations, assumptions made, and conflicts with

; f,*| ; the FSAR with Licensing. - .. ,

m
'

9. The inspector observed the structural concrete crack that has developed in
; the east exterior wall. The crack was observed with members from Bechtel

Geo-Tech and Consumers Power Company. The crack extended full height of the-

_ wall and continued duwn through the spread footing as seen from the inside of

1 the buildiag. The crack is expected to have been induced flexurally caused

.

by diff erentisi settlement. Discussion with Bechtel design staff has indicated- -

12 that this crack is under study and is currently being evaluated. ACI-318-71
,E in the commentary section 10.6.4 limits flexural crack exposed to the outside-

; to 0.013". Corrective action may be required if this limit is exceeded.

m
2 10. The following tests were observed to be performed in accordance with the applic-

[ able tests standards by U.S. Testing:
-

,

d
~

"

'py A. Lab Test ASTM D1557-70.

B. Field Test ASTM DIl556-64 -k , ,

I t'
. .

'! 11. Calculations should be evaluated on the inerence and the. rate of increase
; . f,jfL of the pond fill and the effects of the u. iter in other areas.
=

.

,4,12. Mr. Callagher stated t hat the NRC does not vis.w prcloading of the structureR-
. to be a fix or recolution of the problem at this time.;

.

' ,,i 13. Seismic loading calculations should -be determined *for the type of material
. IJF cxinting in its present condition.

,

. SB123247 e ,y. -
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: Bechtel Power Corporation'

777 East Eisennowercar<way

*9,?33$ Ann Aroor.Micnigan*
,

**~ asawsee.,s: P.O. Som 1000. Ann Arnor. Mic n;an 481M

\ \

November 9,1979 m- w. ,,gm3-o
,

,

dfR. GL~1 p. As.
'

,' f*
,

mensonne neaegtm
. QA Action item peo.

BLC-8438'

,, g , , , g ,,..;

MA3 NI | - .Mr. G. S. Keeley

'

. Project Manager mi .cer. I l
,

c ,

; Consumers Power Company ~ e, m I l,,

- 1945 h st Parnall Road
' Jackson, Michigan 49201 * * 3 '! . .

I
^ Midland Units 1 G, W, ,,,, M '*i

, ;
Consumers Power * - - -

Bechset-feb ,7220 I"*- | A
- s

.

- JM60TH COPY - RESE0" Sir TO 1
.

/
4 50.54(f ) CJESTIC'3 u , g |

: n. I I -

'
.,

i Dur n. hde:

In response to Ben Marguglic's request of November 8,1979, three copies
of the enclosed November 8,1979, draft were delivered to Ben Marguglio
for Consumers Power review today. This draf t r2 presents the results of

- .
a review of the October 26, 1979, draft at Consumers Power on November 6,

; 1979, with Messrs. Margus11o. Bird. Horn, Milandin, and Rixford.
~ Status and comments for each part are summarized as follows:
,

4 Part (1)_ reflects all comments of Consumers Power and 3echtel through
." November 8, 1979. i

' ; Part (2) reflects all comments of Consumers Power and Bechtel through,

November 8, 1979.
1

Part (3) is essentially a new rewrite prepared by Ben Marguglio during_

the November 6,1979, review. It provides a logic tenor different :han .
recommended in Bechtel's draft of October 26, 1979. This 3echtel response,
which was a combined , response :o parts (3) and (4), said:

- .

- the program was effective
- it had continual assesment and improvement
- we recognize h1C's concern for needing added confidence
- we will report the results of all our actions to NRC
- we vill provide rationale as to why these acti=ns previde confidence
- we will look a: previous ac:icas in re:respec: which were :aken

on 50.55e and NRC I&E repor:s (This item was not a fir =,

recommendation.)

;

i

1

4
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Bechtel Power Corpora' tion
Mr. G. S. Keeley |

November 9, 1979
Page 2

C02559
The Consu=ers Power November, 6,1979, version:

- does not say the program. is effective - rather says we have
confidence based on several reasons, therefore, it is recognized
that a response to part (4), program ef fectiveness, is still
necessary

- the program had conti,ysed improvement and itemises those
improvements by year

- makes no commitments for further reporting'

Both drafts do respond to part (3) which requests more information for
material reported in the original report.

Part (3) Consumers draft has not been reviewed by Eachtel Management.
The attachment to part (3) reporting the status of action items is not
included in the November 8,1979, draft since it is repeat material
and because of the extensive rewrite of ferrat, it could not be readied
for today's transmittal. The attachment does not require further review
and will be ready for the final transmittal to hTC.
Part (4) to be prepared by Consumers Power as agreed to by Ben Marguglio.

I understand Steve Howell and Ben Marguglio already have the benefit of'

your seneral comments.

Very uly yours,
A>

Y
-.

John A. Rutgers
Project Manage

JAR /JM/js

Attachment

ec: P. Becnel
W. Bird w/o Act.
J. Clements
L. Cur.is

W -

|S. Heisler '

D. Horn w/o Att.
S. Howell
B. Marguglio
J. M11andin
F. Porter
R. Rixford
E. Rumbaugh
R. Simanek
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Bechtel Associates ProfessionalCorporation
,

Inter-office Memorancum
.

*
s5.
qig:

To S. S. Afifi cate 23 0 :ober 1978

Subject .".idland Uni:s 1 & 2-Job 7220-001 From A. S. Marshall
Backfill Study Trip Report
August 26 - October 11, 1978 of Geotechnical Se: vices

0Q)h rcopies to S. L. Blue At Ann Arbor
O g h @p n ni P 3y 6' $L L. Castleberry w/a

H. E. Burke /W. R. yerrd.s v/a f#T. I. Johnsen v/a
P. Martinez v/a NOV 171978
J. O. Wanzack w/a
K. Wiedner v/a BECHTEL POWER CORPJOS 72201310 '''' -

Xu @NIS 7. E. Nf.Whf N PER " ' #^' " ~

7+ 6 f. O %
Trans=1tten vita this mer.o is a trip report su==arizing my activities
at the P.idland site during Augus: 26 through 00:ober 11, 1978.

M . % Ad
A. S. Marshall

ASM/ lape

Attachmen:

.
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Midland Units 1 & 2.

FM Job 7220-001
v=- .

TRI? RIPORT-

PERIOD: A'ugust 26 through Oc:ober 11, 1978

LOCCION: Midland Power Plan:
Midland, Michigan

SUBJECT: 3ackfill Study

A "ENDEE: A. S. Marshall - Geotech/ Soils

3ackf111 Studv

During the backfill study, borings were drilled in the f ollowing.

areas:
,

1. Diesel Geerator Building

2. Condensate Water Tanks

3. Uni: 1. Uni: 2 and Startup Transformers-

I. . Category I Water Lines
w

5. Rataining Walls

6. Se:vice Water Buildings

7. Tank Farm
'

8. Radwaste Bisilding

,9. Ad*4"4stration Building

10. Cooling Tower

11. Evaporator Building

12. Chlorination Buildi=g

13. Discharsa Structures
,

*

14. Diesel Tual Tanks
J

- 15. * Guard Ecuse

16. Proposed 3u11ock Creek Bridge
"

; Spli~ spoon, shelby tube, and osterberg tube sa=ples were taken f ce
the borings. Dutch cone pene::ations were =ade in the diesel generator
building area. Test pits were excavated in which sand come density

| tests were taken and a bulk sa=ple was taken f:ce ene pit. Tes: pi:

SD 17907

.

d- -

_ _ , . . _



. . . _ ___ _

.

.

.

i

. 1

S. S. Afift
Trip Reportmg Page Two

.

locations included the nor h and of the sas: bay of the diasal
ganarator building, just east of the condensata vata: tanks, and

,

along the north side of the tank farm.

Sas:ples vers transported and tasted by Goldberg-Zeino-Dunnicliff
and Associates, Inc.

Observations on 3ackf111 Placement |

The following observations vara made on backfill placement during
the period:

, .

1. Materials vara placed and compacted in life thicknesses exceeding
those specified.'

,

'2. Heavier equipment appeared he be required to achieve commaction
on clays. .

3. Clays compacted in confined areas with vibratory plate compactors
vera often only compacted in the upper few inches of each lif .

. 4. Areas vera being backfilled as " temporary" without field engineering's-

awareness.
W

5. Clay backfill materials were not being disced to breakdown the
large " clumps" that did not appear to breakdown during compaction.

,

6. - Field inspection of backfill operations by engineering personnel
was very limited.

;

7. Materials observed 20 feet northwest of the prima:7 vater makeup
tank fadicated soft materials might underlie this area.

Upon discussion of the above mantioned observations with Al 3cos and
Jim Batts the following actions vers taken:

1.' - Materials were to be compacted within li=its specified for sands
and in 6-inch loosa lifts for clays.

2. A procedura was imp 1'emanted through which " temporary" fill vould
be located and documented for lata: renoval and replacement.

3'. A dise was brought on-site and was used to breakdown the si a of
the clay " clumps" at the stockpils.

4. _ yield 'aspection was increased by field engineering by placing a
field engineer over ba4*", and or.17 backfill.

4

h 3. Sof t materials observed at Ilev. 623 just northvas: cf the primary
vata: =akeup tank vera excavated to abou: Ilev. 617 and replaced
with compacted ma:arials.4

.

SIi 175 3-

i

e

suuss es-.O @S

- - . . - - -. - . . . . . . . - , . - . . . -



-

- . '
,

I

. .
,

.

-

:
4

__, S. S. Afifi

@' Trip Report
~ Page Three

Dike InsoectioE

Mr. Don Sibbald of Cocswaars Power Company and A. S. Marshan made
. a detailed dike inspection on October H , 1978. n e upstream and

downstream slopes and off-dike areas were inspected for seepage,
riprap problems, erosirn, animal burrow holes, cracks and other
potential signs of distress. De inspection did not indicate any
signs of distress.

Provosed Pine Bridae Etrly

One boring was drined on each side of Buneck Creek. Se slopes on '

*
which the abutments are .:o be constructed are very steep and are
covered with tall grass. ne creek botton area appeared to be faced

,

off with soil-cement.

Copies of boring and dutch cone logs will be presented later.

'

A A . W r, _ n_,-
-

. --

A. S. Marshan
er

ASM/la,o
Attach e t,

!
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Bechtel Associates Professional Corporation'''
.. . m.

i- 7 L, , 3

, , ,

. e Inter-office Memorandum -*

i' . ,

3E3C - 531 .- ;
'''v

,

C8''T' E. E. Felton Septa =ber 12, 1974

suomet Midland Plane Units 1 & 2 Job 7220 h'm R. L. Castleberry

Plant Area Backfill
File: C-210, C-1140, 0274 of Engineering

,

ccoiesto J. H All*L ^' Ann Arbor
S. S. Afifi
R. A. Grote '.
R. L. Rixford

Reference: a) BCBE-370, 7-25-74
b) BIBC-456, 8-1-74

s

This letter is to confirm a verbal discussion between R. A. Grote of
Field Engineering and R. L. Rixford of Project Engineering on 9-5-74.
It will also provide a temporary course of action to be followed with
regard to item 3 of reference a (95% of Bechtel Modified vs ASTM 1557,
Method D). This letter will provide an interim response to be used
until a final position is forthcoming from Geotech as mentioned in
reference b.

Spec. 7220-C-210 covers "Backfilling around the structures in the
Plant Area..." (Sect. 1.1.15) with Sect. 13.2 excluding ".. 1) backfill
materials to be placed within three feet of any plant area structure,

or 2) backfill areas inaccessible to motorized rollers will be considered
structural' backfill. Structural backfill will not be placed by the
Subcontractor." It is the remainder of the "backfilling around the
structures" (i.e. , not structural backfill) which is the subject of this
letter.

The verbal discussion referenced above in the 1st paragraph was to deter-
mine the compaction criteria for the backfilling around the structures
in the plant area. Section.13.4 states, " Testing of-all materials placed
in the plant area...will be performed in accordance with the tests listed
in Section 12.4." This requirement was not meant to include the cc paction
criteria given in-Section 12.4.5; the cecpactica criteria for caterial
placed in the plant area are given in Section 13.7. However, a =is-

interpretation of these sections of the specification led to the usage
of Section 12.4.5 criteria (95% of Bach 1 Modified)- in lieu of the
specified Section 13.7 criteria (95% of AST:t 1557, Method D).

Until a complete evaluation of this problem can be made by Geotech (reference
b), Engineering'hereby approves the use of the Bechtel Modified Proctor '
as the standard for determining the degree of ceepaction of the backfill,
not covered by Spec. C-211, around plant area structures.

. :.

.
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.Bechtel Associates Profe~ssional Corporation i
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3E3C - 531
Page 2 '

This approval is based upon:

1) Dames & Moore's " Supplement to Report - Foundation
Investigation and Preliminary Explorations for
Borrow Materials, Propcsed Nuclear Power Plant,
Midland, Michigan," dated March 15, 1969, which
uses the Bechtel Modified Proctor (pg A-76) to
define the compaction criteria.

2) Use of Bechtel Modified is consistent with all the
material alread'y La place in the plant area. To
place material with a compactive effort equal to
1557, Method D_over material compacted to Bechtel
Modified (as would be the case on the excavation
slopes), would be of doubtfulsvalue.

I

3) If Geotech's evaluation of this matter (reference b) '

should indicate that ASIM 1557, Method D is necessary
in some areas and a correction program is then
established, setting up the program, administrating

.j it, and obtaining the samples would be facilitated
by having a fill of uniform characteristics . (i.e. , all
placed to meet one criteria).

4) Moreover, if Geotech's evaluation indicates a corrective
program must be initiated, it will affect only a part
of the backfill in question and the cost of including
this additional amount of material in the corrective
program will be small relative to the need to expedite
the placement of this material.

Thus any backfill material in question, placed prior to the completion
of Geotech's evaluation, should be placed in accordance with the
compaction requirements utili:ed for the placement of the plant area
fill under C-210.

*

.

R. L. Castleberry

RLR/rsa
.
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Hechtel Associates Professional Corporation..
,

, Inter. office Memoranaum

.~ ~o R.' I . Castleberry caie 13 September 1974

' swome: ' Plant'Araa Fill F'em S. S. Afifi
Midland I' nits 1 & 2
Job 7220-001 or Geotechnical Services

cooies to J. H. Allen at Ann Arbor - E
H. H. Burke /W. R. Terris
J. C. Hink
6,

J. O. Wansock
1320,3410

'

C/
This memo is intended to assist in preparing your feur.a1 response to
Item 3 of BCBE-370 regarding compacgion requirements for the plant
area. Herein, we address recommendations given in the soils reports
prepared by Dames & Moore for the Midland project and compare them
with our earthwork specifications. The material in this memo confirms
our previous discussions with your group.

. 2W The evaluation here pertains to plant area fill supporting and.

~# ' '

surrounding structures, any Category I slopes in the plant area, and. . . . .
' .**

.the bara fill.. , ,. .

*'. i .~ .' . .. v .'' In-Situ Clavs,g
..

,.

Tables 1 & 2 attached (taken from Dames & Moore's soils report of *

June 28, 1968, Page'15 and its supplement of March 15, 1969, Page 16).

present. compaction recommeadations for fill and backfill. In the
June 28, 1968 report, the minimum clay compaction is recommended to.

be 95% for support of critical structures, 90% for support of non-
critical structures, and 90% adjacent to structures, respectively;
all percent' compaction values are according to ASTM D 1557 Method D
(about 56,000 ft-lb compaction energy). In the March 15, 1969 report,
the minimum clay compaction is recorumanded to be 1000 for support
of structures, 95% adjacent to structures, and 90% for aram fill
(not supporting or ad
values are according'jacent to structures); all percent compactionto Bechtel Modified Compaction (BMC: 20,000 ft-lb
compaction energy).

,

" Specification 7220-C-210 (Section 13.7) requires 95% of AS;M D 1557
Method D for in-situ clay in the plant area and berm.

In comparing the reports with the specification for in-situ clay.
supporting structures, it.is seen that the specificatien and the
1968 Dames & Moore report are identical. . Also, the specification
and the 1969 report are consistent since 95% of ASTM D.1557 Method D
is approximately equivalent to 100% '3MC in some soils. However,

y 5P,00013,
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,

the requirement of 95% of ASDI D 1557 Method D given in the '

specification is the applicable criteria for compacting clay to
support structures. Further assurance by conducting sh, ear
strength tests is required (see Section 12.4.8 Speilication
7220-C-210). Compressibility testa may also be required.

N The harm fill must be compacted to 95% of ASDt D 1557 Method
'_ D to insure adequate, seepage protection and stability.

,.

7 Category I fill placed within the failure zone of a slip circle'

may require a degree of compaction higher than 95% of BMC,
because of design for the full SSE. However, it is conceivable
that in-place fill compacted to 95% of the BMC will be adequate
if strength and permeability properties are shown to be adequate.

4

; ,! Similarly, in-place fill supporting light structures may b'e
'

adequate at 95% of BMC provided its strength and compressiblity
are shown to be adequate.

* Fill in the plant area which will not support structures or
pipes or be placed within the failure zone of Category I slopesi

i
may be compacted to a lesser degree than 95% of ASDI D 1557

i Method D (e.g. 95% of BMC). This agrees with Dames & Moore's
1969 report and is consistant with their 1968 report which*

requires only 90% of ASTM D 1557 Method D.
,

.

In-Situ Sands

3 The Dames & Moore June 1968 report presents recommendations for
compacting sand in terms of maximum density while their March 1969

; report presents recommendations in terme of relative density. The
later report-is considered more applicable for sands since relative
density is one of the basic parameters required to control 11gue-
faction. Therefore, in-situ sands supporting structures must be
compacted to a relative density of 65% (ASDt D-2049). For well-,

graded sands around structures, the 80% relative density;specified
in 7220-C-211 is adequate.

.

V
Accordingly, any in-situ. clay which will be supporting structures
or be involved in Category I slopes and the berm must be compacted
to 95% of ASD! D 1557 Method D.-4

'L'

If the fill'is already in place according to BMC, it r.cy be adequate
for.some structures, pipes, or slopes, provided it is shown by
sufficient testing that its strength, compressibility and seepage

SD co y:.
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,

characteristics are adequate. This requires sampling and laboratory
shear strength and consolidation testing. Section 12.4.8 of the
earthwork specification addresses this issue for any in-place fill.
Compaction curves using both ASIM D 1557 Method D and Bechtel
Modified Method must also be developed and correlated with shear
strength and consolidation test results on the compacted soil to
evaluate the compressibility and shear strength achieved from
both methods of compaction for the in-place fill.

p't
This information will allow a complete evaluation of any in-place
fill for its- proposed function, in addition to providing infomation
which will be needed for the FSAR. It should also clear up any
questions as to how fill should be placed in the future.

We will be happy to discuss this matter further with you at your
convenience.

.

e&L.'

J.7e r
S. S. Afiti
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\ Minimum Compaction Criteria from Dames & Moore

;~ June 1968 Report **

,

-

|

~

e
.

.
.-

Recon: mended Minimum Compaction Criteria
Percent of Maximum Density *

On-Site On-Siee.,

- Purpose of Fill Cohesive Soils Cranular Soils

Support of Critical 95 100
Structuresw-

_ s

- Support of Non-Critical 90 95
,

Structures

5 Adjacent to Structures 90 95

* Maximum density and optimum moisture content should be determined by4

the ASTM Test Designation D 1557 Method D.

,

- '
.. .
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** Report, Foundation Investigation and Preli=inary Explorations fer !

Borrow Materials Proposed Nuclear Power Plant, Midland, Michigan,-

June 28,1968.
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TABLE 2

-

Minimum Compaction Criteria from Dames & Moore

March 15, 1969 Report ***

|

Recommended Minimum Cempaction Criteria
On-Site On-Site

, , Sand Soils Clay Soils
Purpose of Fill Percent Relative Densitv* Percent of Maximum Densiev**

Support of Structures 85 100

'Adjacent to Structures 75 95

Area Fill (not supporting 70 90*

or adjacent to structures)
.

'

* Maximum and minimum density of sand soils should be determined in
accordance with ASTM Test Designation D-2049,

** Maximum dry density and optimum moisture content should be determined,

in accordance with ASTM Test Designation D-698, modified to require
20,000 foot-pounds of compactive energy per cubic foot of soil.

..

}
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*** Supplement to Report, Foundation Investigation and Preli=inary Explor-,
~

ations for Borrow Materials, Proposed Nuclear Plant, Midland, Michigan,
March 15, 1969.
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