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Bernie Thompson & Roger Smith-

! NRC Interviews of 1-22-79,& 1-23-79 7/gsaw - .

Q.) Was it d1Cricult to deter =ine what proctor value to use by
comparison to the Jar samples?

A.) No

C.) Who gave you the locations and elevations for the testo?
A.) Generally the labor foreman or sometimes the laborers.

Q.) Who selected the site for the test?
A.) The laborers would prepare the rite of the test where the fore-

can selected most of the time. In some instances we would
select die exact site in the general area for which the test
was reevested.

r.) Rcw often were either Q.C., or Engineering present at the time
of die teet?

A.) Very seldom. .

Q.) Did 0.C. do surveillance on your test activities in the field
on a regular be.sLs1

A.) No, not that we were aware of.
. -

_

0.) How of ten did diey observe you doing the tests?
s A.) Very seldem. -

Q.) Do you know what their recuirements are for surveillance
of soils'.' .

.
A.) No. I have not had access to that information.

Q.) Were they thort of people to do this work?
A.) I cannot answer that question.

.

Q.) Did they have qualified people for this work?
A.) I cannot answer that questien.

Q.) Who was in charge of soils for Q.C.?
A.) Primarily, Daryl Osborn.

Q.) Did he have other responsibilities tesides soil work?
A.) Yes. To the best of my knowled s, he had other areas ofC

responsibility.
,

Q.) Were there grade stakes available for elevations?
A.) Very seldem.

_

.

Q. How were elsvations determined?
A. Mostly frem nearby buildingr. Where elevations were written

on tne walls.
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Q.-) ,Were locationn e ,tablished by the use accurate measurins
, device:?

: A .) "fic . '' hey were usually by aclkins off frem a wall or Just.

eyetalling the distan c.'

Q.1 Vere lift thict:nesses mea ured? 2

A.h Not in my pre:ence.

Q.) Were the areas free of debris prior to the placement of fill
material?

A.) I cannot answer tnat question.

C .) Did t .C. make sure that areas t!cre free of, debris before
placcuent?

A.) I cannot e.ncuer that question.

'Q .) How were retests done? Did they (Sechtcl) supply you with
.a enmple?

A.) Retests were taken by a technician as close to the original
test as possible at the reques': of Bechtel when they felt
the area wan ready for a retest. Mo, Bechtel did not supply
us with a sample.

.

Q.) Was special attention given to test creas? ,

A.) Yeu, although not a cet=en cccurance, I did feel that special
.

attention Las Given to test areas en certain occasions.
,

'-

. .

Q.) Can you recall such occasions?
A.) Yes.

Q.) Would you discribe such instances?
A.) noger spcke of a test on the 30" SWI discharge line. Bernie

mentioned a test in the same area.

Q.) Did the foreman asking for the tes-ts knod the requirements for
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. Ecw was the moisture controlled prior to placement?
A. Prior to August of 1977, there was no control of moisture*

prior to placenent. Af ter that dats until the spring of 1978,
,

one moisture was taken in the morning from the stockpile.
___

Q.) !!cw was the moisture reported?-

A.) The moisture was given to Q.C. and Engineering. -

Q.) Was the moisture associated with a proctor value?

A.) No, it was not at this time.

.
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Q.); Were there more than one proctor used during a days
' production?

A.) Yes.
.

Q.) Were additicnal moistures taken for these proctors?
A.) No, not at first.- Later the conditions changed.

Q.) What happened after the sprin6 of 19787
.

l
A.) A number of changes transpired in the moisture control via i

letters from Dechtel personnel. The last letter for l

direction to U.S.T. was fecm Rao in.the spring of 1978.
Most of this correspondence was generated .from questions
we presented to Bechte1' concerning the moisture control.

S s

Q. Do you have a copy of this letter?4 . .

*A. Yes.

Q.) Can we see this letter tomorrow?
A.). Yes.

Q.) Did ,ou feel there uero similar' problems with soils concerning
the Administration Building.

A.) Yes. '

. .

- Q.) At that time did you feel there were problems with o,ther
' '

buildings on the site?
A.) I would say no, based en the fact that most of the other-

major structures were done or well under construction and
there was no other sicilar circumstances of settling of -+

structures *known at that time. '

Q.) Was there a difference between Bechtel and Canonie operations? ;

A.) Yes.
.

Q.) 'What were these differences?
A.) Canonie Q.C. Insineer, dene DeGeer, gave locations by*

coordinates paced off from grade stalces and elevatiens ay'
'

use of a hand level and regineers rule frem grade stakes.
Canonio also had much heavier equipment to work with.

Q.) Was.placed materini over removed and placed at another location?
A.) Yes.,

Q. Who did you report test failures to? *

A. Primarly to Sechtel labcr foreman until the use of the test'

failure stamp was started in the fall of 1977, then they were
! reported to Engineering and Q.C. -

,

1 e
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Q'. ) Who did you interface with in C.C. and Engineering 7
A.) In 0.C., it was Daryl Osborn and Steve 011nett. In

* Engineerin6, Jerry Morris and Gary Ccaster.

- C.) Who were the Ecchthi foremen?
A.) Barney J., Mike Davia, Roger Ott, Scott IIancy.

'
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1 ITEMS TO BE RESOLVED | /
~~

) P

I. General

A. When and where was the first settlement reading taken?

.

.

B. When was settlement questionable?
.

4

.

C. Was accuracy of survey notes checked? (closure)

<

.

D. When was settlement felt excessive?,
,

E. When was NCR documented?

.

F. When was it determined to be reportable? '
,

e i. , .,

1. 'For what reason (s) is it reportable?

'
! ; i I8

,
_

8 i
,

!
* '

r
-

!
+

! i 6 i | I
' ,

. , , ' '
.

' -
; .,

, l1 :
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; 'F. When was it determined to be reportable (Contd)

2. When was it reported to the NRC7

.

'.
-

,

C. When was HCAR issued?

~

.

.

. i
H. When were the footings poured? (Between dates) * *

,

.'
<
.

.

I. When were the D/C pedestals poured?.

.

. ,

,

, .I.'' When was illi material in area placed?,

II. If excessive settlement, were the following factors considered to
determine cause?

i.

A. Freeze thaw cyclegi '

.

'
t

4 g

| ! 9 |
* * t
' '

!
-. . . ,
I. .

|'
6

I'
i i

'

| ; | |
-

. -

.

. .. . .
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11. If excessive settlement were the following factors considered to
. determine cause? (Contd)

8. Results of backfill test data re: viewed.
.

1. No. of test in area. i (.
._.3
l (, Ws ,

'
; I

r. .

.

2. Location of test. )
,

-

j s
'

|

.

. .
'

.s
'E' 3. Elevation of test.

-

.

4. Results of test.

*

a 5. Failing testa cleared.

| I
,

i I
| ' '

,

I 6. Adequate classificatfor of material.

. , *

.

l
-

. ,

7. calculations. & c, c7
,

. -

e

: .

8. Moisture content. 8* * * * '

: ;. .

.

S
'

.

s
,

*
D 4 * * ' | | f i}

I :-
' *

' * *
; .

,
. *

: . - -, . .
t

*

o
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Faga 4
.

.

,II . (Contd)
. B. Results of backfill test data reviewed (Contd)

~

l
!, 9. Were tests on original ground satisfactory prior to backfill
; placement? g
!

,' '
t

| -

,
.

,k '
. 10. Were all tests performed by the same method 7

~

;

! ..} i* -
|.

. 8

l. ,

.

| C. Effects of other excavation in area,

| |I t

f 1. Dates and locations of adjacent escavations. i
*

;

-
. .

2. Depth of excavations.
.

(- . _ _ - . .
,

O' .. i-

.3. Tests taken om backfill.
.

.
.

-

4. How was material replaced? '
.

'

.
,

.
-

| s ,

5. Was sand used as backfell for other underground fact 11ttes,

;
' between the pond and D/C Building?-

,

.

l-
s

; .
4 . .! h

*

h
'

,, ., ,- .

j
. ..

i i
: i 1

--
. ;4 ; i :

'.
i<

.

: : : : ,, e ,

l ,.
. .

.

P
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Fase 5 g

.

. .

' II. ~(Comid) *

D. Effects of brine well extraction.
.

.

t
.

. ;
E. Was temporary fill ytaced and not removed?~

M e t

.

. . i

! t

F. Was backfill in area trackwalked or sheepsfooted! '

i

|
.

<
.,

. .

.

.

f
=

.

C. Here, original specs deviated from (DCW s - letters)1
._

.

t.
.

t : : .

' I -
.

III. Status of Ares
.

'. A. Being evaluated.
.

'
- ..

; : .

. : ?.
. . . .s -

,
,

t
. . .

B. Not beleg evaluated
. I -

!
~

, .

:. .
.. .

- s ; -

! r.

i i : 1
- *

.
.; . . , . . .

-.
.

' ; s-. . , .
.- - i : - ;

1
- .. .

. -

|
.

., . . .
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:. . -

.. . . .; . ; s'' - ' I | :
.
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. .; .

. .I I !'
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|
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*
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'Fage 6
'

. ,

, . .

! IV. Possible Correctione to be Tahoe for D/c,
. , , .,
'

.a -

JC A. No corrective acties to be tekee(ale-6578) -

| .
..

| . .
-

. . . .

..B. IIedify the present strip foundetter.s for the walle to a contioneouss .

est shies for the entire building (BLC-6578)
;*

, .t: .- i
. I !I ;-

C. Proleed and consolidate the'eell aseder the butidiegt(ale-6578) ! '.. '

-, r -

.: : 1 -
.

f.'
. .

*. t
: :. -

|
,s. c ableacies of a and c above (ac 657s): i l*

. . '. . 1<
.. . .

,

.

a. 1%derpts the heildles to tramonit leads directly to the undisturbed *

.
'

sell layer (31E-6578) ;

. . .
-

? ! . ;
|

. ?, , ,

.o ; -

, .

, . .

*
.

. , .

: ; ;-

F. Esense and replace the building and, fill meterial and reconstruct (BE4-6578)
,

.
~

. i ! : .
.

. - .
..

. . .

, , . -

. * .

V. Settlement Iowestiastice ! : I .
,

. .

.
. . -

-, .

; . .
-

' . , . -

I i I: , . ..

A. The Foundaties Beta Seavey Progree (Specificattee C 76), bee,been expanded *3 ' *

|
,

te 1ectede addittemel settlemoet data locations a,s well as meettoring these $ i
. *=

.
,

! - data locatione more fregenestly. Distidies time rate of settlement curves .
| I |

. ,

'

~ are being developed bened as tbla datus for a better understanding of .the
3 .

.

.
,

probles (IEAR #26. Interim #1) . .'
.- . g e - . i. . ! .,

* t- *

!
|

' * *
-

. , .
. -

.
-

!. |*1
*

. !
; ;.

' ;, ; .

- : -
* *

,

..! - - -
.

1
- -

I t, .
-

- -

-? , -
1 -; !

.
.

: .i ; ;
| _ I- * * ;-,

,

L

._ ? _ . . ~ , _ _ . . . _ , . _ _ . . - . - . . . _ _ _- - - _ _ _ - - . . _ . . . - . ._ ._ , - . _ _ _ _ . _ . . _ _ _ . - _ - _ . _ - _ _ _ _



- _ _ - - - _ - - _ _ . . - . . . - . -. _ _ . _ . - _ _ _ . . _ _ _ . , . . . _ ~ . _ . - . . - - . - . _ - - _ _ - _ _ .- - . . _ - - . . _ .-..- -- ._

Page 7 I

.i
-

.

.
. *

',T. (Caetd) , , .

.
-

|
A. (Contd) ,

,

1. bre was original settlement belag monitoredi
.

& *

*

2. Mbere are the additiemel settlement data locatiosef,

.

i
.

3. Now often tsere the original readings?
, , i

,

t.

I - , ,
,

9. * *

,'
I

1

4. Now often are the more fre p et readingst : . . .

*a
.

|

t
J 5. What are the results of the time rate of settlement curveef *

|
- i ,

'
e I

, g |

i
' -

- '

*
,

.
e

s. A boring program bee been lattiated to provide bettdr definitica of the
,.

s
.

- -

fill condittees under the building and to obtain soll samples for labora-
.

!tory teste. (Mc4R #24. Interim #1)
..

*
.

.* . . .

;
,

I. Mben did borings start? *
i

.. ! ; -

i,
, ,

3 ,. .
- . : * ; . . .

. I. f . . . . ,

,
+ *. . . . , , , ..

t tg
-

, ., . . .

2.'Wherearetheseberlagslocated?;
~ '.

:g
- .

. i ;;
.

. .

..
*

i . ; * . ! j |
' * *.

I i d!
'

! . i '.
'

-

: - : i ' *
-

|. .
,

*
. . -

,
.

I i - 1 - +* - 3 t ,

. . I.' ~ .
l !
-

.
. . ; .

-

: :.(
. . .

. .;
t. .

. . ..* i; g; .. * r .

; ; ,.

-
- - . _. ,_ . _ - _ _ ,
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Page 8 I
.

.Y. (Contd)
5. (Contd) f4

6 b
3. Now many ingD/C ares?

,

.

.

4 Bow many in the other areget
.

:.

. . .

i ?
'

. ,

- C. Dutch come penetration tests are also being performed under the
building area to better define the yatiable strength propettles o(
the fill meterial ,(MCAR #24. Interim #1)

a

1. When did dutch come petetration tests starti
.

.

.

2. Where are these locatedt

f JL .

- a9)gc |

3. Now many la D/C arest i

*
.

4. Now many in other areae? -

'- 4 ., .

I *

p . .

* . i * e - +, , ,

.
*

I - j i-
, ,

-
' ' - 4 ' i t, . . .' .

I ;., , > - . -
..

- - -, : i
.

,
'

e

,
*

, i *|
* ; j ( * - 6 9

''

i i | -; !
!'j ! - '

. . , .
,

-
. . _ -.
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.

| . , e . .*

V. (Contd) . .

9. Laboratory tests betag performed ares (MCAR #24. Interim #1) (J), o ' - a jdv w -

[ 1. Shear strength tests to determine till characteristic for
j hearing capacity evaluation ,

, ,
.

a. h e de the results indicatet

.

. .2. Comaalidattee tests t6 prediet building settlenect' for the s D

present fill meterial -
-.

. .
'

'-
a. h e do the results indicate?

.a -

3. Soil classifications
.

-
g .

a. h e de the results indicate?
. .

.

4. , Minerology testa to evaluate the' swelling potential of the .
3 fill material

.

. .

.

h e de the results indicate?
. .

a. *

'

; t I
.

'~ *
*

;
. .

g |
, . + -

.

' - '

,

, .

5." By when are these teste to be.performedi-

-! I ,

ig
. -

. s e e T

8 , .

I |
.

* * ; ;,
. ,

.
; , , ..

. . .

. .

., , . .

t. ,

e . *
,

. ;.
. .

.

.

, , : g
- * ,* ! -.g . + ! . : 8 I - 3

,
' '.* I : . , .

,

.

,

|
. . _ . . _ . _. _ . . - , _
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, T. (Centd) * ,*

,

E. Am 1 *:;- *- t soils constitant has been metained to help la the data-

evaluation and femelbility of the corrective actions. (NCAR #24
Interia #1)

.
~

*. .
. ,,

'
t

1. h is the sella comeultantt '
s -

.

2. Will other come=1*. ants be retained?
.

.

'

. -
. s

. e

e

.

.

F. Plac of the soil and underground utility instrumentation will be
deae. (Interia #2) <

.

1. he type (s) of instrementation will be used?
-

. . . .

. ; .

a. b re will it be locatedt
e -

5 -4
. .

| b. New mesy instruments will be usedi
~ .

,

.

g & S

- ~
. .

'

* I '
. .

$h e fre , cies will readfase be takeat! i
- ec. , 6

I
;

-, .,

. -
e .* .

,

o e e

. . . . , *

!
.

; !ii i ;
.

i
.

>

, . :
* -

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

, . -

'
$

* * ,g
g = { - f'

3 ie -
.

1 * I, *
. * i I !

,

| ! i , j
g. * : '

',

j , . ' :
, . : 1 - ; l

- - 't ; .. . . . .,

.
_ _ _ _ __ _ - .
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* Fage 11
|

~

.

W (eemtd).. .
.

. +

C. Separation of the electrical duct haaks penetrating or otherwise,

restricting the egnalised settlement of the building from the
-

festies to allow unrestricted settlements to occur (Interim #2)
|

t I~ 1. 19111 any monitorlag of structures and utilities be made
~ during this separation? -

.
*

,

.

. ; *
* .

.

2. IE:en did this begin? ; '

.

4

'
,

'

a.
-

r

3. When was it complete? -
!

.

.

,. , . . . . . ,

.
. e,

f
3

E. Creat any remaintag separattene between the building footings.
Amy separattees between building footing and supporting fill

I will be greeted. (Interim #2)
.

I*

|
, .

6. .

1. IAnos did this begin?

: :
,

. .

f - . +
. *e

, |
2. llhan wee it completed? I * '

|
', ,

. . '

: .
-

';
| - * I i -

3 * ' ' '
s j i *

.

.' ; *
'

s . .

- ! .I r | .. ; i

* *

3
. i.

; .' t -, - ' .. . .

! **
'* g j8 - :

.' ' ; 6, . . -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . ._ _ _ _ __. __ _
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Page 12 !
'

. .

.

, V. (Contd) .
.

I. gaise the cooling pond water level from elevati,on 622'. 0" to
its design height of elevation 627'-0", which will bring the N

I l. 0 7 *water table in the building area to its operation level, /W

Q& k )l bonri G 2 2-- ,

I. Will monitoring of water level in plant fill be made in
conjunction with pond elevation?

?

? ?

2. If so, how often?
, .

.

..,

[
'

? -

J. Visual monitoring and a survey of the diesel generator building and
appropriate utilities under the building will be per(otmed before,
during, and af ter separation of duct banks (Interim #2) -

>

1. What are the appropriatt utilit si
t

2. How were they eeterstindd7
.

'

,

i;; . - . ..

-

: i $
. .

. , .

| g .. -

t , .
.

,

:; ; . .

- ' e :. i ,

*
P

*

? I '* *
, -

i, * *
. e ', .

: ; .
-

f- .., ,.

i , , .
, .

i. .. 7 .. ,.,

I !
*

8
a .

' I' ' * ' ' ' ,

, if ; i I r ;. , . .
,i
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Pasa 13 '

-
.

-

: .

VI. CFCo/Bechtel/ Consultants Meetinas ! '

.

A. September 28. 1978 Meeting at-Midland Jobsite.
I

Dr. Ralph Peck stated:
I

. .

1. Make test pite at a meanber of locations and carve large size .

samples for density and Proctor testing,

t

- -

3
. . .;

;2. Look carefully at test pit walls. Take pocket penetrometer readings.,

4'

along the sides of the test pits on a grid pattern. '--
.

54
i

)3. Plot settlement of the building at different tines and show contours
of equal settlement to see if the building is equalizing. This will

; I
. Indicate how stiff the building is. Add settlement points if necessary. *

>

.

4. Settlement may not be related to applied loads. It will. behelpful to '.

monitor light structures on the fill near pond.
J 14 h , h ec * "C

5. Regional subsidence.

.

Make sure external benchmarks are satisfactoryj -;- !
t

6

a.

.
*

t i ' *

.-b. Obtata the Dow records,of settlement. .

J) AM' . ! i . .

- -

: : !..' ;
.. -

. . . . -

' .

}'! f
'

I

!
| I I |

g

|. .

.

a
'

I * '
:

, . .
.

, _ - - - - .
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*

.

1

yl. (Contd)
A. (Contd)

.

.

6. Install borros settlesment gages at several depths to determine rate
and seat of settlement.

.

7. Install observation wells around the fill in the plant area.

'. E

8. Nave the above been implemented?

,9. Any significant conclusionst
4

:

B. November 7,1978 Neeting (Meeting Notes #882) in Champaign,' 1111aois.
* '

*

Consultants stated . '

| 1. The preload height should be about 20'-O'', approximately equal to the .
depth of the material to be consolidated.

.

*
. . + + t2. The preload rate is not critical and even distribution would be ! ,

,

, ;
. . . .

,
1, ,

j ade p te. *
., .

t ; ,

.

.

:
1

,
?

-
.

. .
. : : . |; 3. The preload should be stopped at 10 feet for about. a week to watch

.

*
! -

i ,

.
-

. Eb "onitoring, and then increased 'to 15 had!20 feet as neebssary,. -|| - I !
' g

'
: i *

I '

i i l !
,

. *
. , 2

,

. - . _ -
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Page 15
.

-

.
. .

- *
. .

.vt. '(Centd) ! *

s. (conte).

4. It was suggested that a 20-foot bers with a 30 degree sloge be ~,

t

used around the building where possible.
_ .

||g
i

,

; -

<, a" 5. Frost protection for the area to be preloaded was cpesidered
, .

'

'

- appropriate if required by weather conditions., ' '
s ,

C -
,'. ,

. . ,

i

, -

6. There are some send meterials under the north side of the diesel
generater butiding'. The boring blow counts in some isolated,

-

i*

somos indicate that the potentiar for liquefaction would beve ' '

- -

to be evaluated. Vibreflotatica is a possible solution for '

.,

liquefacties problems if they exist. Project Eastneering was '

to leelt late this. .
. r

(

. . ,

'
<

7. The structure, facludlag the generator pedestals, would be
.

nomitered by survey. Areas covered by preload would have rods--
~

/

encased by sleewee esteading to a visible point. *
'

.
-

.

t ;

l
. z

. f . .

.

j S. Pour of the existing cracks in the concrete structure,will be ,'

| moeitered by electroste strela sages. '
-

. . ,
,

. . . .

;i ,

~ ; - -

: - .~ , e , , .

| I : i : **. -
.

. e . *
.- - ,, .

I i e ;
I

-

| - 8

.
-

g - i -- , ' + - ; ?,
,, ,; i i ; . i

* ,

- -
. ,

!
_.

_ _ __-
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Page 53
.

|
*

.
' ~

v1. (conte)
..

|

m. (centd) ~ ;
.

9. a. h existles fill will be emettered by 50 borres amebers.

m ==ehare will be placed at three levels wichte the fill.

I
I
f

_
.

i

b. There will alas be eene ==eh=rs placed outside of the pre-- !' leaded area as settlement costret. The borree sechers should
be leftially ===8tered en a daily basis. -

.

.

.

18. Settlement platforms will be used through the preland to meettor
'

the top of the gremed.
..

11. h pere unter pressere will be asettered by 20 pleasester at , ,

appr==*==*ely the ==== three levels, except that the seed length,

is to be ehertened to appresimetely 2 feet. *

;.

I
~

9
^

i 12. h att11 ties de the structure (condemeate and service water,

pipes) useld be meettered by drag through settlement devices.
'

h accuracy of data le anticipated to be 11/4 inch and a series
.

of reediage useld beve to be made to develop a bene lies.
,

*
.

I ~

; 33. h eneaultaeta enggested that gratias be used inside the building
-

testead of the compacted fill and slab to elleimate enterial placed -
abese the feendettee. The femelbility wee to be levestigated by + : -

.

,i n.cht.1.
-

, . r -

'
-

.

m . , . __
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VI. (Contd)* .

t

.
B. (contd)

14. The other structures founded on plant fill will be discussed

following the December 4, 1978 meeting'with the NRC.
i

' . , 15. That underpinning may be required after, and only aftet, pre-
loading.

.

- ,

!; ,

' . ,, !
', 4 .- , i

'-> i :t3
,

e -

, .
,

i
L. ", 16. Bechter"would grout any gaps between-footing and soil.sfter '

'
'

'the pre'ond had been removed.j+1 l -
, , ,

' '
,a r 1s,...

' "
/

,
,

f 14
,

#

, ' , ,. 17 . If bearing c,ap9 city justification tests were required, test .
,

." pits could,be dug to determine the in situ bearing capacity'of.
a.- . .

. .
..

tha' soil
.

>

a
-

,

N 1. . $-

;'e '

;* <;

\ c
,,

"( 18. Construction could continue in the diesel generator.
-,

,

,-)
'

'
, ,

>
,

/ -
, ,

C. November 15, 1978 Heeting (Trip Report.- Serial: CSC-3621) in '
'

.

. ,/ Urbana Illinois. Consultants stated,;f.
.

>

,. . r .-

- ,
,,

'/ i) . <
.

, . . .
1. Only one or two piezometers be'placed,in the natural sands .-

3 i,

\ <

f under the D/C. )
,

>

~

.

' '

,',#g ,
.

,. -

4 ., . *

'' , ',
' * *, . *.,

I
~r ,.

' '

,

.

_ _ _ _ . _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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VI. '(Contd)
C. (Contd).

2. Consultant shou?.d be brought up to date on the instrumentation
program and be given a chance to make additions if felt necessary.,

3. He agreed with stacking the 48,000 lb. concrete blocks between

the diesel generator building and the turbine building then
preloading between the blocks and the diesel generator building
with sand. The turbihe building wall will have to be braced.
S3 feet of the wall can be braced off the turbine building
structural steel by Jacking against the concrete wall to remove
all slack in the steel. After th( slack is removed, the wall is
to be moved outward (a distance arrived at by Bechtel Engineerirg)
andthenshimsaretobeplacedbetdeenthesteelandthewall *

until the preload is removed. This should equalize the stress on
the wall. The rest of the wall will have to be held in place with
approximately 20 threaded #18 rebar spaced on 20 ft, centers through
holes drilled through the turbine and diesel generator building walls.

4. More areas and stabs around the diesel generator building should be
suryeyed to get an ides of the entent of the settling east. south and
west of the building.

. -
,

4

. *

s' *.
' , .* '

| :
,

' '; - *, i
:

'

;, , -
,

1 .-
g -j I

.

!

' ,

fj, . * *. . . . i' '

. ;

f, i if1 j
1 ' . . .'

! 3 j i. i , *e t I,. g a

., i i
i 4. i -,- , .

.

.

*
,..., , , _ _ _ _ ___m _____._
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.
' '

.

(Contd)
.

yI.

C. (Contd),

5. The consultant did not feel that there was any problem with lique-
: .-, ..

| faction on this drea dnd that the building was desinged)so that
there would be no problem with such a small area'.'''He said that

this sand could be pressure grouted or hydroflotation could be used
as stated in their last meeting (November 7, 1978). Bechtel should
do further studies to be sure of their decision. Afift should make
a stress diagram (pressure distribution graph) for.each loading echeme,

for the engineers,
*

D. December 8, 1978 Heeting (Trip Report'

.

, 8

4

1 !
,

'
6

'
I

.

't
' '

| S

i i: . .

'. f,! . . ! f. | ' ' !
*

,
,

4 : 3
: ;. ,. . ,

; 8
! ; | : ;

,-
, i '

,

.
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SITE
VII. Inspections by the NRC*

4

A. _Cene Ca11sgher inspection pf October 24-27, 1978 Report No. 50-329/?8-12 and 50-330/78-12
.

1. Activities in Progress

Foundation Data Sur'vey Program has been expanded to include additional data locations and to increase thea.

frequency of monitoring these locations to a weekly basis rather than the previous 60 day basis.
~

b.
A Boring program has been initiated to provide better definition of the compacted fill conditions support-
ing the diesel generator building as well as other plant structures, e.g., Class 1 tanks, transformer founda-tions and plant fill area. Soil samples have been recovered for laboratory tests. Details of these testsare provided in later sections of this report.

2. Planned Activities for Future Work
.

Extend bench mark monitors for settlement study., a. '

b. Install inclinometers.

'

Preload diesel generator building and foundations; both inside and around the building with 20 to 22 feet
c.

of sand for approximately 5 to 7 months.

d. Build retaining ball to separate preload material from turbine building on the north side.

Check calculation to see if turbine building can carry effect of preload surcharge.e.-,

~

f. Monitor condensate lines under diesel generator building,

i 'g. Monitor soil movement during preload.
.

- h. Provide freeze ptotection around diesel generator area during winter.

_ _______
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!
,

*
.

1. Monitor concrete cracks using stain gauges. !, ,

l
-

|
.

j. , J. Monitor pore water pressure in soll. : |

t
i

1

! k. Cut loose the fout electrical duct banks which run under the building and project vertically becoming an -

integral part of the structure.

1. Continue filling Dond from elevation 622' to 627'.

m. Identify item effected by the structure, i.e., plant safety, operations and layout.

3. Other Activit:!es to be Planned ~

'l
' '

-

.

1

! a. Possible core borings in cooling pond dike area to verify integrity of dikes.
t

' b. Continue vlaual thspection of dikes for movement.

j 4. Other Structures Being Monitored for Settlement
;

*a. Borated water storage tank foundations.
*

.

I

b.fC.W.intakestructure. i

l
i
e c. Condensate storage tanks.

d. Service water valve pits.
.

.

e. Chlorination building

|

f. Radwaste building.

g. Cooling towers.
,

|.

. -.. . -- _ _ - . i
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' 5. Discrepancies Between FSAR Commitments Versus Site Implementing Procedures~

'

.

FSAR Table 2.5-14 (Summary of Foundations Supporting Seismic Category I and 11 Structures) identifies the sup-
porting soil material under the diesel generator building as being, " controlled compacted cohesive soils". Ina..

Under " support ofaddition, FSAR Table 2.5-9 (Hinimum Compaction Criteria) identifies soil type and function.
-

structures" the soil typa is identified as clay which is a cohesive soil.

However, construction d'etail drawings C-109 R2 and C-117 R6 identify the material in this area as " zone 2"
Zone 2 material is identified in FSAR Table 2.5-10 as " Random Fill," described as any material freematerial.

of organic or other deleterious material. In the field a varity of material has been used for the. diesel gen-A review of the records indicate
erator building, e.g., sands, clay, silty sand, clayey sand and lean concrete.
sands have been used between elevations 594' to'608', areas of elevation 611' to 613' and areas between 616' and

This indicates the extent of the
628'. Lean concrete was permitted to be used indiscriminately throughout.
variability of the material used under the diesel generator building foundation.

|
FSAR Table 2.5-21 (Summary of Compaction Requirements) identifies " random fill" to require a compaction ef fort of

f b. This requirement of 4 passes was not an imposed criteria in.
4

a minimum of 4 passes with specified equipment.
Bechtel specification C-210 R6 nor was it an inspection requirement of Bechtel Quality Control Instruction for

g In addition, FSAR section 2.5.4.5.3 (fill) states, "the four passes were required for each
|

Backfill, C-1.02.

substitute roller". ,

d

Discussion with QC field personnel indicated that documentaty evidence was not available to determine that the
required number of passes were performed, llowever, it was commented that at times more than 4 passes were
required in order to attain the minimum compaction.

Because of the dieselThe FSAR states that during operation, settlement readings will be taken every 90 days.c.
generator settlement pr *_em, this frequency should be re-evaluated for adequacy. (Not in Report),

i
.

FSAR Section 3.8.5.5 states, that " settlements of shallow spread footings founded on compacted fill are estimatedd.
to be on the order of 1/2 inch or less". The site survey program has identified settlements in the diesel gen-
erator foundation and building to range from 0.55 inches to 2.30 inches and in excess of 3.0 incl.es for the

I
diesel generator pedestal, as of September 1978.

.

,

FSAR Figure 2.5-47 ihdicates the foundation of the diesel generator building is at elevation 634'; however,
,

design drawing C-1001(Q) R5 indicates the spread footing and pedestal are at elevation 628' and locally lowcred
e.

'

Since the ground water clevation will be raised to 627', a hydrostatic
I,

to elevation 625' in the sump areas. This should he reflected in
|

pressure will reduce the teet effective structure load on the foundation material.
table accompanying FSAR figure 2.5-47.8

.,
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' 6. Conflict in Specifications for Site soils Activities-

j

.

less
Specification C-210, Section 13.7.1 requires all cohesive backfill in the plant area to be compacted to not
than 95% maximum density, as determined by ASTN D-1557, Nethod D which requires an effective compactive efforta.

However, Section 13.4 (testing) of the specification re-of 56,000 f t-lbs of energy per cubic foot of soil.
quires testing of materials placed in the plant area to be performed in accordance with tests listed in Section

in particular Section 12.4.5.1 (cohesive soils), requires lab maximum densities to be! 12.4. This section,
j determined using ASTH D-1557, Method D provided a compactive energy equal to 20,000 foot pounds per cubic footthe Bechtel modified proctor density for determiningj is applied (Bechtel Hodified Proctor Density). - To date,

maximum proctor density versus optimum moisture coatent has been utilized, as committed to in FSAR Table 2.5-9.
Furthermore, Bechtel Quality Control Instruction C-1.02, Section 2.4.(testing) references the applicable
inspection criteria, including both Sections 13.7 and 12.4 of specification C-210 which includes the discrepancy
described above.

the actual in-place compaction would be less using the Bechtel modified proctor:

As a result of this conflict,
than using the standard ASTM D-1557, Method D. This is due to the fact that the compactive energy exerted
using the Bechtel modified method is less than that using the standard ASTM method (i.e., 20,000 f t-lbs versus,

56,000 ft-lbs of energy).
-

During a review of the specifications, the inspector was informed that Bechtel had contracted Dames and Moore15, 1969. On page
to porform the original site soils and backfill study, as documented in a report dated March
16 of this report the compaction criteria for support of structures is recommended to be 100% of the noximum

'

(similar to Bechtel Modified Proctor Density). However, thisdensity using a compactive ef fort of 20,000 f r-lbs
100% of maximum density using 20,000 f t-lbs of compactive effort corresponds to 95% compaction using the standard
ASTN D-1557, Method D. As previously described, specification C-210 did not incorporate the Dames and Moore
recommendation.*

| (page 15) states that, "all fill and backfill materials should be placed atFurthermore, Dames and Moore report
or near optimum moisture content in nearly horizontal lif ts approximately 6 to 8 inches in loose thickness".

b.

This recommendation was not adopted by Bechtel, in that specification C-210, Section 12.5.3 permits an uncom-,

[ pacted lift thickness of 12 inches,

A further review of specification C-210, Section 12.6 (moisture control) indicates that zone 2 material, known
' as " random fill," was permitted to have a moisture content tolerance of "not more than 2 percentage points belowi c.

A review of the moisture-density
optimum moisture and not more than 2 percentage points above optimum moisture".
curves for the material (random fill) placed in the diesel generator area indicates steep, sloped moisture-.

I
density curves, and therefore, a i 2% range for moisture control ca , significantly effect the in-place density
of the material used, ,
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| 7. Review of NRC Question No. 362,2 on FSAR Section 2.5.4.5.1

.

|

This question concerns whether a natural sand layer near elevation 600', as identified in FSAR Figure 2.5-21,
|

a.
had been removed during construction or if the sand tested out to be greater than 75% relative density. The

| licensee had not responded to this question as of the date of this inspection.I

! An internal Consumers Power Company memorandum from B. H. Peck to J. L. Corley indicates that a review had not
| yielded any verification that the sands were removed or that tests were performed to confirm the in-place'

density of the natural sands. The current boring program will also be used as a data base for confirming the
j in-place condition of the natural sand layer identified in FSAR Section 2.5.4.5.1. The licensee informed the

inspector that the results of this survey will provide the basis for their answer to NRC Question No. 362.2.'

8. Cracks in Concrete Structural Wall and Footing in the Diesel Generator Building

Discussions with Bechtel design staff persor.nel at.the site indicate that the crack is being evaluated along with
the settlement survey and will continue to be monitored during preload of the structure.

AC1 318-71 (Commentary) Section 10.'6.4 limits ficxural cracks to 0.013 inches (13 mils) when exposed to the outside
elements. The crack was observed to be larger than the ACI limit for flexure. The licensee is committed to this

standard in FSAR Section 3.8.6.2.'
.

9. Diesel Cencrator Building and Pedestal Foundation Details

Of significance is that the original ground water level prior to plant construction was approximately at elevation
| 601'. Subsequent to construction of the cooling water pond, the ground water table has risen to elevation 622',-

and it is planned to be raised to its maximum elevation of 627'. .This increased ground water level has stabilized.

| In the compacted fill beneath the diesel generator building at elevation 622'. The licensee is evaluating the

i effects of this increase in ground water level on the 35 feet uf compacted fill material in the plant fill area.
\ . .

| 10. Piping, condensate lines, duct banks, and other utilities under the diesel generator butiding may also be af fected
and must he evaluated. (Not in Report)-

.

11. Mr. Callagher stated he was leaving not having s,een bearing capacity calculations and will be discussing design
,

|
calculations, assumptions made, and conflicts with the FSAR with Licensing. (Not in Report)

'
.

*h
._.
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2. Calculations should be evdluated on the increase and the rate of increase of the pond fill and the effects of the

water in other areas. (Not in Report).

13. Seismic loading calculations should be determined for the type of material existing in its present condition.
(Not in Report)

,

B. Darl Hood /Cene Callagher (only 12-4-78)/ Daniel C111en/Lyman Heller /Ron Cook inspection of December 3-4, 1978 !

1. We need to identify backup documentation for inclusion in 50.55(e) reports. NRC asked that we provide the data
which was specifically presented in today's meeting.,

, 3

\ , .k' ' ' '.

2. Give to Ron Cook data on specific equipment used for. compaction between 618-628.

3. Heller asked how we will know when job is done. Dr Peck said judgments can only be made from settlement trends and
other data f rom the instrumentation. '

4. T'he consultant made the statement that the cause is not relevant to the fix. Callagher stated that the cause was i

of concern to the NRC.

5. Callagher wants us to look at direct effect of surcharge load on utilities. ,
,

6. We need to specifically address the other Class 1 structures. It was left open for the need for any corrective
action in these areus.

J

'

7. We agreed to send a separate letter to address the items in the Callagher Inspection Report. A timetable was not
committed to but I asked P A Nbrtinez to shoot for a draft in three weeks.

8. We need to develop a comprehensive presentation with conclusive evidence of the effect of the specification require-
| ment of i 2% on optimum moisture - which curve, variability of materials, etc.

i

. f
. '

9. Heller - We must demonstrate that actual material placed met compaction requirements.
.

I

a

9 . _. . _ _ _ - _ _ ___._
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10. Include calculation of stresses in structure due to settling.'

. -

11. Heller - Summary of Staff View
i

The NRC is not completely confident on the plan and results available to demonstrate the achievement of the con-'

solidation program. We must rely on interpretation of-data that may not be all that clear. We proceed at our;
; own risk although the NRC does not see any other viable option other than starting over.

The NRC reviewer who read the PSAR approved the criteria contained therein. There is a need for more absolute
evidence that the compaction criteria was met. They expect the compaction resulting from our consolidation pro-
gram to meet or exceed the criteria. The NRC will do another review in six months. If we go ahead we will need
to prove the criteria of the construction permit are met. Additional analyses are required to demonstrate the
structures meet the FSAR criteria (response to seismic, etc.).

12. Hood - Expect this matter to be addressed heavily in hearings (ACRS - Operating Permit).
<

13. Note from 11/30 Heeting - Action Item to come up with operating limit criteria for structural settlement.
.

C. Gene Callagher/ Jerry Phillip inspection of December 11-13, 1978 6 Midland Jobsite and December 18-20, 1978 9 Ann Arbor.

~

i
!

| 1
t
t-
' s

-
,

#

'

.

*

i

|

i .

r
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{VI.II.CPCo/BechtelMeetings
-

.

A. November 2, 1978 in Ann Arbor - Discussed " Inconsistencies
DiscoveredtEDate"

1. References:
a. Dames & Hoore Report (Page 15)

b. Standard No. 7220-C-501, "Ctyil & Structural De. sign
Criteria" (Page 8)

" Filling operations shall be performed under the

technical supervision of a qualified Soils ' Engineer
who will perform in-place density tests in compacted
fill to verify that all maferials are placed and
compacted in accordance with recommended criteria."

.

Bechtel Field did not have a Soils Engineer on site.

2. References:

a. Dames & Hoore Report (Page 14)

b. Bechtel Specs C-210 and C-211

.

Dames & Hoore "All fill and backfill materials should be
placed at or near the optimum moisture content in nearly

| horizontal lifts approximately six to eight inches in
I
| loose thickness."

'

i ',

.

4

'3 0* e g j ,

! I i i! - , , ,'
/r

,,

.
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I VIII. (Contd)
*

A. (Contd)
2. (Contd)

Bechtel Specs - C-211, Section 5.2.2 "However, in no caso shall
the uncompacted lift thickness exceed 12 inches."

.

Obviously, these two requirements conflict
t

.

3. References i

Dames & Hoore Report (Page 15)a.

.

<
b. Bechtel Spec C-211.,

.

Dames & Hoore "In addition, no compacted soils should be allowed
to freeze. If fill or backfilling operations are discontinued,

during periods of cold weather, it is recommended that all frozen
-"'

soil be removed or recompacted prior to resumption of operations."

Bechtel Spec "No backfill shall be placed upon frozen surface
.

. nor shall any froten material be incorporated in backfill."

9

This does not address the question of removal or recompaction upon
#

resumption of work.

.

9

, '
4

.

t . . . .

i !
.. ,

'

.
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|VIII. (Contd) ;

A. (Contd).
,

!

4. , References
3

a. Bechtel Design Stendard C-501 ~

f

.

b. Bechtel Spec C-211
.

Bechtel Desian Standard - Table of Minimum Compaction Criteria
i

Purpose of fill On site-

. support of structure Sand soil
k Percent relative density

85% (D2049-69)
e

i

Bechtel Spec C-211. Section 5.5.1 "Cohentonless (sand) material shall !..

be compacted to not less than 80% relative density....by ASTM D2049'' j

I

!Spec and Design Standard conflict.
h

.

5. References:
' a. Dames & Moore Report (Page 14) fa

. .

I
-

b. FSAR, Page 2-7
5

*
I

c. Drawing C-44 l
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9III. (Contd)
; j. A. (Contd)*

' 5. (Contd)
t
i

; Dames & Hoore "It .is recommended that all areas in which the final
: grade will be raised by placement of fill be stripped of all topsoil

and other unsuitable soll if any and be thoroughly proof rolled."

FSAR "A11 ' loose in-site ' sands, sof t or compressible clay soils, and
organic soils will be excavated in the turbind building area."
Bechtel Drawina C-44, Note #4 "Within the excavation. area shown,,

all loose surficial sands with relative density less than 75% shall .

be removed." (Note #4 added to this drawing 8/23/75)
\

Boring Logs show us that the soil was not removed, however, it may be
j greater than 75%.

.

.

!
6. We question the method used to select the proctors. Errors in reported

compaction probably resulted from selection of lower maximum. density
proctors. See Bechtel letter to U. S. Testing dated 2-1-78. I

! !,
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% Work on D/G Continuing August 23, 1978 (HCAR #24 Interim #1)
e i : ,c e.t>> r q . ,.

A. One concrete pour was made to finish the; structure to a comanon elevation

of 662'-0" and to allow removal of formwork (HCAR #24. Interim #2)
.
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DOCLHDTATION AND MIrDGS RDT!VI TO SOIIS
.

3/13/T3 Eunt/Hanson (Regn 33-T3) C-210 coments
,

9/19/74 CAEunt coment on C-210 ccmpac-
tion of plant area - Hunt 110-74

.

9/25/77 Grsde beam failure - See also
SCCC (see belev 279k), 3010 3echtel -
UST memo of 2/1/78

9/ 8/77 TCCooke Serial 2538 to Nevgen on
Article 9

9/23/77 3CCC-2794 Newgen ackncvleds=ent

2/ 1/78 Nevgen to US Testing

8/22/78 Verbal discussion with RCCook by
'43 & JLC on settlement (78-13)
also 8/24 Cook exit

*] 8/25/78 Article 9. TCC/J7 - See also CSC-3797,
Loose sands, Serial 3kTS

S/31/78 STE/GSK/RC3/JJ:: ::RC =eeting in Washington

W 50.55(e) telecon re;or to |GC
on senlecent - %~43 and JLC to
RCCook

,

9/ 8-Exit &
9/10-29/78 RCook 78-1k

9/1k/78 GSK (GSK handwritten notes) Meet with 3echtel at site ci!
(where are seeting notes?) foundation settlement

.

9/22/78 MCAR 24 i Interim Report No 1,
3LC-6578

9/26/78 Pr! - GSK telecon edestion on removal of natural
sands _.

9/28/78 Dr Peck en soils at site

9/ 29/78 WCKzo to CAH/GSK and *JUCKKO Review of settle =ent
. CAE to GSK

:.].
~:i/ 9/29/78 Siple/ Cheek note Tests on fill,

i

! 6 50 55(e) Report
k

' h

| GSKeeley/cs
! 1/k/80 :
t :

T

-- -

- _ - - . _ . _ __.
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Oct 78 a cook 78-21

10/ 4/78 G6K/DBM/TCC Discuss earthverk specs

10/ 8/78 Dr Eend:en site visit

10/ 9/78 Afiti to ?sek Trsasmitted Vol IT of TSAR
.

10/ 9/78 Afifi to Hendron
,

Transmitted Vol 27 of FSAR

10/ 9/78 .w - 11/1/78 - settlement
status - A2

10/10/78 "*CO/JTN Serial 3k87 Dike horings

10/11/78 GSK (R!G & 7JO asked to review Soils dis: ssica ce site
cccditfm:s )~ '

10/12/78 Field - A telecon Dike horings

10/12/78 Afifi to Peck Transmitted settlece=t c:: tours
for DG3 SK-C-620

10/12/78 Afift to Zecd:cu Transmitted settime=t ecutours
^] for DG3 SK-C-620

.

10/17/78 GSE/CAE (Discussed ?.W in- Visit site ce fou=datices
consistency cetes),

10/18/78 Cunnicliff Site visits

10/18/78 Afift to Peck Meeting is L*rbana

10/20/78 ?ced fill & D/S SettIacent A *

f
'

10/23/73 Jandron to Afiti comments en site visit

10/ 23/78 J77/T00 (also plan utg v/GSK) Dike horings

10/ 2k-27/78 Region III site inspection 78-12 :12C =ctes dated 11/17/78 also 280
FQATS (DE)

10/25/78 GSK (handwritten notes) (where D/G settisment nesting at sita
~

are official secti g actes?)
3LO-67kT *

__

10/26/78 Afift to Hend:e: Transmittei data. . ,

CI) 1. Soring logs
-

2. Consolidation tests
| 3 Updated settisment data
!

-
*

.
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10/26/78 Afifi to Peck Trs:smitted data
1. Boring legs
2. Consolidatica tests
3. U; dated settiment data

10/27/78 Draft TCC/J73 Activities ;rior to ;rsload
also NRC exit that date. - -

12/30/78 W.3/R:W/ DIE .
'

NCAR discussion en settleent
(where are =ctest) 3echt el-A2

~

15/31/78 Drstt NRC exit (GSK)

Ucv 78 RC ok 78-22

11/ 1/78 reppler =co to " hor: burg asking HRC,

Staff to take over res;cssibility

11/-1/78 SM/GSI - 3tC-67kT 5:sti:2ati:n of D/G vert

11/ 2/78 Afifi so Hecir:n Trs.assitted 10/8/78 :eeting
cotes

- 11/-2/78 GSI/Pld/DSI/TCC/ DES (see Seet v/3e:htel en settiment '
=atarial asse=hled 37 ?;G 3echtel-AA (G5K senti =g cctes
ll/L/78) 12/4/78)

11/ 6/78 Chs=; sis:, ~1 Mtg Ez=dvritten (CAE cotes)
or 11/7/78

11/ 6/78 Afifi to Peck Ors s=itted ::"- ':liff's site
visit rece . endati :se

s
11/ 6/78 Afift to He-d-~ ans=itted Ou==ieliff.'s site

visit rec:=senisticas
:

n/ 6/78 orAR 24, ::teri= Report so 2 31C-6767 .*
.

2/ 6/78 Afiti to He=dren Trs=s=ittei Dr Weed Dutch cose
data

emmustumiume $0 55(e) (Tentative 17 planced to
-

have reviev seeting last t-e weeks

in 3cvenber and EC vill be i=vited.)

11/ 7/78 TCC/ DIS /?lN/CAE/ DIE - CSC-3674 and Meet with Dr Peck and Eecdren on
_e

3echtal s1=utes settiment at Urbasa, IL

11/10/78 Afifi o Eendron Telecen: Recem=endaticas en pre-
.f..m lead prior to NRC =eeting*

.

'

M 2C :otified seeting at site
for 12/3 and 12/4/78

^' ~~~
,

.

*"+ ** .=**-me = we e o eem .. , . g
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U/15/78 Meeting with consults:ts at Urbana

(3ruce Pech's coces n/21/78)
|

M/16/78 DEM CS(-C050 to PAM Conti=ue ccustructics of'

building

n/16/78 Urba=a Meeti=g CSC-3621 eMo N et'# 0
n/16/78 ch= stead to ASI.3 i=cludiss

'
M wh

Iep;1er to Ther burg n/1/78 -

se=o and CP Co 9/24/78 50 55(e)

E/17/78 He dron to Afifi Cc= cents and cenclusions to
n/7/73 seeting cotes

H/17/73 Inspectice Rep:rt (Canagher
10/2b-27/78 inspectics en site)--

M/13/78 Meeting 1 ' Urbana v/E=-4 on 7,

n/20/73 Cher f se=o to reppler (Is at-
tached to 12/14/78 Ieppler reply
to Cherrf) -

11/21/73 GSK Meet v/ECT, PAT by 3RC?

11/27/78 Afifi to Peck Trses=itted 9/27/78 seeti s =ctes

E/27/78 Afifi to Eend:ce Tramitted 9/27/73 zeetics cotes
11/23/78 Afifi to Ze:dren v/Feck ::str.:=entation s:d cress-sectices

for OG3. Cage for vertical pres-s
sure

E/30/78 GSI/?lN Meet v/3echtel c= preparstion for
~

JRC site visit on settlement ,,
,

12/ 3 h/78 'TCC. CSC-3663 to PAM 3LC-7233 3RC on site for settlement issue.
L 3echtel =icates; Ecco 's DEced/E,ay=a /CGinen/3echtel/CP Cc/
Mtc cotice of H/lk/78 Dr Peck

W F.4/DZ3 Canagher Telecos Roller Passes

12/ S/78 Met v/ccesc.act (vhere are (3?eck CSC-37:.2 refers to it) _

=esti=g :otes? CSC-3699 L
3echtel =i=utes

12/11-13/73 NRC 78-20 Soils AA, Site, .Tackson

12/n/73 Perris to Peck 3RC :.etter dated 2/17/78-A.-
,.

12/13/73 Gray to CID (Schult:) v/GecT Xinerclegy of soil

12/13/73 . G D to %? qualification of ;eople.

__.
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12/lk/78 Met vith a mmtal to discuss 12/8/78 =eeting i

!vith consultants and ccacerns of CP Co -
C?C-3663. (3?sch CSC-3712 dated 12/20/78)

'

12/21/78 3etween the lines

12/21/73 50 55(e) that preload is corree- Site task group
tive action to be taken

.

12/2T/78 Afifi tc Hendren Telecen: Prelcad seque:ce for
DG3

12/2T/78 Afift to Hendron Telecen: EG3 prel:ad defrosting
require =ents

12/28/T8 Terris.to Hendron Trans=itted backfill Spec C-210

.
& 211 and SI-C-355

12/28/78 Ferris to Peck Trans=itted backfill Spec C-210
'

L 211 sed SK-C-3 55

W MCAR 24 Inter 1= Report No 3 ^ 37.c-69k9
.

12/29/78 GQ to GecT Persensel Qualificati:=s-

1

12/29/78 Afift to Peck Tra:s=itted sketch SI-c-620,
SI-C-623.asd settle =est vs ti=e
for pedestals phs copy of ."RC.

cuesticus

12/29/78 Afifi to Hendres T s:s=itted ske:ch SK-C-620,
SK-C-623 sud settle =ent vs tir.e

' for pedestals ;hs ce;7 cf 7RC
q es Icus

12/78-1/79 RCook 78-20 . .

.-

1/ 3/T9 Newburr//TCC Newsletter en soil cc=; action

1/ h/79 A neeti g task group
.

1/ h/79 Revision to MCAR 24, :teri=
,

| Report No 3 - 31C-6971

6 50.55(e) Re;ert -'

| 1/10/79 GC to Castleberrf v/GeoT Trsas=5tting 1:spectics and
| reading precedure
|

1/12/79 XRC investigatien US testi:3.,

T.E.,'.) allegations (no :otes)

1/15/T9 Afif t to Castleberr/ v/?sek 3 ext senting Febraa 7 L, 1979
, '

1/15/79 ' Afiti to Ps' k v/Zendron Trans=1tting 12/3/78 =eeting' c
=ctes

-
... _ _ _ . . _ . . . .
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1/17/79 Afifi to Eend:on Transmitted =eeting actes for
Hovember T and 13, 1978

1/17/79 Afif1 to Dunnicliff Transmitted meet 1=g notes for
Nove2ber 7, 1978

1/13/T9 Afiti to Peck Transmitted meeting notes for
November 7 and 13,1978

1/23/T9 Site Task Group

1/3C/79 Afif t to Dunnieliff Discussi s TSA

1/31/79 Afifi to Eendron Trsessitted FSAR 4estion
362.13 v/drsft ansver

2/1-3/T9 Code T949; also 1/2-31/T9

2/ 5/T9 GC to Castleber y 3up;1ecental QA M2:ual

2/ 5/79 GD to Castleberry TSA

2/ T/79 G5K/DEM (where are official Meet v/JKeppler at Site .

ee:1:g :otes!) -(G3K otes)
?

2/15-16/T9 G3r!'4R3/CAE/TRT/CCC/? G ' status of diesel generator
2(where are .eeting =ctes?) tuilding foundatien - 3echtel-A

A2 handcuts & handwritten (See GIK :otes)
::t es

2/16/T9 McAR 24, I teri: Re;;r: so 4 31C-7179

2/2C/79 TC se=o CSC-3852 to CAEs
::=en 1:4 on DRW 12-78 & 13-78

2/21/ 79 RC3/CAE & c3K discussion- (GsK' ,

- ::otes) also Eunt 29-79 .*

2/23/T9 Met with Reston 3 at Glen Ellyn

*

. N 50 55(e)
|

| 2/23/T9 Afif t to Peck :ccation of Class I pt;ing and
profiles by GC

-_

'

2/24/79 Afiti to Peck Telecon: Effective saturation of
, c mpacted fill
1
! 2
l 3/ 1/79 Ea=d =ctes - A seeti=g, I thi k

. -

IN 3/ 5/79 SEZ/GSK/CCC/DEE Meet with Region 3 1: Glen Illyn.
At end of this setting restested
3RC for technical =eetisg.

-. ,

ehe. we = e ek e a p. .,

',l
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3/ 5/79 traft cause seco by TCO

3/ 6/79 i'RC visited site to rwiew Also gr.ani=g seeting on site
preload. 2C documented
3/20/T9

'

3/ S/79 Meetiss v/3echtel (=o formaf Plannims r/T analysis
etw .

6 SE seco to.Keppler Asked for reply on scheduling
, technical meetirg.-

.

.

.

3/12/T9 Task-Foree seeti g Jobsite
.

3/1k/79 ? :t.3.Newmark Urba ==a

3/15/79 20 seeting :otes o't 2/23/T9
& 3/5/T9 seeting in Glen Illy: '

3/19/T9 $3 I:s SU request 'Subsidecce/ settlement check
' ' ' *

,

! 3/20/T9 7:0/ DIS /GSK Meet with Dr Peck on set.le=ent-

2at 3echtal-A , 3LO-8093

3/21/79 GSI Received 3?.C's 50.$h(f) gestions
en settle =ect

. .

3/22/79 e;pler to SE Results of i=testigati:n by
Phillip, Cellagher and y.axvells

12/11, 13/73 & 1/L, 9, 22/79

3/22/79 Afifi to' Peck Transmitted co;y of 10 Cya 50 54(f)
questica (22. que'tions) ps

3/22/T9 Afiti,to ter.dron ? ansmitted copy of 10 C:!1t 50.5h(f),
, ,

question (22 questions)
'

2
3/23/79 Reti.w 50 54- (A )

'
3/23/79 3etween the lines

;
._

3/23/79 Afiti .to .?ock Transmitte.t: 1. liquefaction
ptential study; 2. Field

-- ~ cyclical stress ratio; 3. Is..h-
pake induced settlement

..

e

a -
,

5

.- .-- - . . .
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3/23/79 Afiti to Headoca Trans=1tted: 1. liquefaction
potential study; 2. Field
cyclical stress ratio; 3. Earth-
quake induced settlement

,

3/27/79 C3K response to letter on soils Reviev 50.54{f) q2estica with
Bachtel in A

3/28/79 Afifi to Peck T snssitted Dr 'a*oods re; ort en
Outch . cone data

3/28/79 Afifi to Hendron Trs ssitted Dr '4ceds repor. on
Dutch cone. data

3/28-29/T9 Callagher 1:spection on Site 79-06
(J10 neco 3/29/79 1117:AT9 &
:IRc re; ort h/9/79)

3/29/79 Ceuli - A2 =,,,1=,

6 50 55(e)
?

2 4f -

L/ h/79 Ucderpinni g A Speccer 'a' nite & Prentisee- .
|

) 4/ k/79 Afif t to Zecdcon Update of March 23, 1979 letter

h/ 9/79 3W & DIE & 3echtel eeti:s at
US Testing. (Meeting cotes en* -

k/25/79 ===o)

h/10/79 ravidsson, Lcush=ey, Couti site Tour

k/12/T9 Afiti to Oavidsson s Trans=1ttisg: teri=g icss; ices-
tion plan of areas bei g considered
for under;*"*:g; Midla:d 75AR soils

e sectica ,

t

h/17/T9 .NCAR 24 coordisation

h/19/79 CSI Review ansvers *a TAC,

h/23-2k/79 Site =eetisgo on data & Q-List
fill

6 SEE Res;ond to !!2C's 50 5k(f) settle- -

!=ent issues

h/24/79 Resu=; tion of 4-List backfill

3c:c 3995

.f.) h/24/79 Soil & Rcck to Castleberry Ticli data April 3 to 13 pipe
profiles

_

h/21/T9 . CAR 24, L;teris Re; ort :To 5 31c-7505

! +
. . . . . . . .. -

-
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h/26/T9 Task Group

h/26/79 Castleberry to Int:usien Grouting of sand
prepack

.

4/27/79 Castleberry to Loughney Transmittal for uzuierp*-ad g
12 drsvings; 17 figures; bering

,

logs

h/27/79 Afifi to Eendren
'

Transmitting 17 figures shewing
response of instrumentation to
surcharge

k/27/T9 Afifi to Peck Transmitti=g 17 figures steving
response of instr.: mentation to
surcharge

4/ 27/79 Cunnicliff to Chen Received soil sanples

5/ 1/T9 Afiti to Peck Trmsm*tted respenses to EC
questions

.

5/ 1/79 Afifi to Hendren Transmitted responses to EC .

, questicas

N 2 telecons with Eced Settlement issue is broad. T4C
-

Staff too tied up vith T:C-2 to
seet.

5/'.0/79 FEl Meet with D/G censultants at
3ec ht el-A2 '

5/11/79 G5K RC Dcit Interview at 3echtel-A2s

5/11/79 C3K/TCC - 31C-7830 Meet with 3echtel en ;rc;osed
: fixes to str.Lctures

.*

5/16/79 Task Group site

5/17/T9 TCC name CSC kC66 to Nevgen Also EC Deit
on air line leak in tank farm

f/17/79 BC 79-10 & 170FCA79 Site

5/21/79 Afiti to Loughney Transmitted C-88 for review -

'

5/22/79 Afifi to Davissen v/?ock, Transmitted May 10, 1979 seeting
| v/Dunn; v/Hendron su=z:ary
i
I 5/22/79 davisson-Afifi May 10 seeting in A su=tarf

2
,,

art
~n

.

!

. .
.

l

.
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5/24/79 Afift to Davisson v/Gould Transmitted Spec C-95 for review

i 5/24/79 Afifi to Eendron v/Davisson C Could ;articipation with
Davidsson

*

.

5/25/79 Afifi to Davisson Transmitted C-9k for reviev
.

5/ 29/79 Davisson to Afifi Response to May 10, 1979 seeting
- su= nary

25/30/79 D/c Tast cr=up, 31C-8051 A

5/31/79 Loughney,*4 cods, DES A dewatering

M M Rev 1 to 50 54(f)
|

6/79 Review of UST
,

6/ 1/79 2C Notice of Test Pit Visit -
6/7/79

6/ 5/79 RIC/TCC Prospective 31dding
.

- 6/ 6/79 Afiti to Hendron Liquerication potential of
railroad bay

.

6/ 7/79 T::C, CSC-4138 BC site visit to observe test
~

pita (TCC ne=o 6/13/79, CSC 1138
and NRC Report dated 6/21/79)

6/11/79 DES (vhere ars =1=utes?) Meet at 3echtel to discuss diesal
gen MCM

s

6/12/79 Afifi to Eendren Update of borings, cross-secti ns
& other inforsati n

'

6/12/79 Arifi to Peck Update of bori=gs, cross-sect {cas
& other information

6/12/T9 Afiti to '4 cods Update of borings, cross-secticas
& other information

6/12/79 Afifi to Davisson Update of borings, cross-sections
,& other information

-

6/12/79 Afifi to Gould Update.of bcrings, cross-sections
& other informati:n

|

| 6/12/79 Afifi to Peck Copy of the NRC 10 CFR 50.5k(f)
questions dated k/24/79 and Rev 1. _.

' W dated 5/31/79,

. -
.

* ^ * e * . . .
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6/12/79 Afiti to Hendron Copy of the NRC 10 CFR 50 5h(f)
questions dated h/24/79 and Rev 1
dated 5/31/79

6/12/79' Afifi to Davissen . Copy of the NRC 10 CFR 50 5h(f)
questions dated h/24/79 and Rev 1
dated 5/31/79

6/12/79 Afifi to Gould
~

Copy of the NRC 10 CFR 50 5h(f)
questiens dated h/24/79 and Rev 1
dated 5/31/79

,

6/13/79 Chen to Hendren Telecon - Interi= Report f 6 to'

ICAR 24 - questions on liquefac-
tion of control tcver

.

6/15/79 MCAR, Interi= Report No 6 ELC-7749

6/18/79 sHH/csr/JJZ/RFG Meet with NRC en Licensing Schedule
in Washington, CC

2
6/18-19/79 des : Meet with censultants at 3echtel-A

(TCC =e=o CSC-4297 dated 8/8/79)
' 6/20/79 CP Co =otica for separate

hearings en envirec= ental and
soils

6/22/79 CSK/Swf/ W 3/DEH, CSC-h297 Meet at 3echtel to discuss upce=ing
NRC nceting

26/25/79 DES - D/G Task Grcup A 3Lg,793g

6/27-28/79 Meeting with consultadts in
'

Denver (TCC ne=o CSC h3C6
dated 8/10/79 and CSC h27h
dated 8/7/79) *

| CP Co response to nonce =pliance en
i prestressing - soils also. inspected

on 5/14-17
_

6/29/79 Afifi to Peck Interi= Report #6 to MCAR 24
~

6/29/79 Afifi to Davidsson Interi= Report #6 to MCAR 2k

6/29/79 Afifi to Hendron Interi= Report #6 to ! CAR 24. . y.
,

*i:7);

l
.

6/29/79 A'fiti to Loughney - Interim Report #6 to MCAR 2k

6/29/79 Afifi to Could Interi= Report #6 to MCAR 24-

s

.

" * * eem.
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6/29/79 Arift to Peck Resort by D Gray dated 5/7/79 .

6/29/79 Arift to Hendron Report by D Grsy dated 5/7/79

6/29/79 Afift to Du=nicliff Peck's suggestica on temperature
correa. tion for DG3 Instru=entatics,

7/ 2/79 Could, Davisson, Leughney, Trsasmitting De:ver =eeting
Peck to Afifi notes signed by the se:ders

7/ 3/79 Tc0 telecen with NRC Lipinski

7/ 3/79 CSI/PAM, 3LC-7827 Ar ssgement for T/18/79 =eeting
(Wishington)

7/ 3/79 3evgen/Cocke Resu=; tion of Q-list fill

7/ 3/79 Ariti to Ferris v/Zecdren Settle =ect during earthquake

M Telecen SEE to 3cri Ceccern en need for ccati:uing
ac .tvity on settlecent

.

7/ 7/79 Afif t to Lcughney Meeti=g notice

) 7/ 7/79 Afiti to Gould Meeting =ctice-

7/ 7/79 .tfiri to Peck Meeting notice

r ' ' '' "_ Send in Rev 2 to 10 CFR 50 5k(f)
[

7/10/79 Dectge reply to SEE t.I says they_ vill centi: e
reviews of soils

s

7/10/79 C7R - Hittle Drsising Pced to correct 3/G

7/10/79 JRC Staff reply to C? Co
6/20/79 =otion '

7/10/79 C7R - Eittle Draining. pond to correct D/G
i

; 7/10/79 Tr/ DIE /G3K/ TOC Pre-7/13 seeti s .

! 2- -.

7/17/79 Reviev Monitor 1=g v/lougheer A
i
1

s/17-13/79 Gsr/:CC/TP.T Preneeting with censultants is
-

I Washington, DC. Meet vith 3RC
| cn settlement in Washington, DC
1 50 55(e) dated 8/10/79 docu=ected '

setti:4

k.) 7/18/79 Eced issued saettes :otes of
7/18/T9 seettsg en 10/16ns

' . . . . . . . . . . . . . = - . - . . . ...
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*m 7/13/T9 Meeting submittal
, I ,

! 7/18/79 Afiti to could Transmitting Rev 2 of 50 5k(f)
questions

t

7/18/79 'Afiti to Davisson Transmitting Ref 2 of 50 5k(f)
> questions

7/18/79 Afiti to Hendron Transmitting Rer 2 of 50 54(f)
questions

'

7/13/79 Afiti to Peck Transmitting Rev 2 of 50 5kif)
gaestions

7/13/79 Afifi to Mughney Transmitting Rev 2 of 50.5k(f)

Taestiens

7/23/79 Gould to.Afif t Summary of ;resentatien made to
the 3RC 7/18-19,1979

7/23/79 Peek to Arift sumary of Presentati:n =ade to
; the 3RC July 18-19, 1979

7/25/79 Afiti to Davisson Transmitted meeting =ctes of
6/18-19/79 -

..

/ 7/25/79 Afiti to Loughney Trsasmitted meeting r.ctes of
" '

6/18-19/79
! 7/25/79 A fif t to Du-* * -' ' '* "ransmitted seeting notes Of
i 6/18-19/79

7/25/79 Afif1,to Psch Transmit ed setti:s =otes of
6/18-19/79

7/25/79 Ariti to Hendren Transmitted =eetizg =otes of
6/13-19/79

: .

7/25/79 Afiti to could - Transmitted meetlig cotes of '
6/18-19/79

'

7/25/79 Mughney to Afiti Summa.' f of ;resentatien made to
the 3R'J #41713-19,1979

7/26/79 Meeting with SEE & 3echtel on
Lessons Learned. (BhN aceting
notes 7/26/79, 3WH 101-79) ~

Discussion on documenting 7/18/79
meeting. Hood stated that Staff
said positive aspects of =eeting

3..,% vere ;roposed design fixes..

S/ 1/79 Task Force, 3t,0-8092
. . _

S/ 2/79 . Chen to Peck Data for settlement evaluation
of DC3

:
1

3
.

.....
.

e

. - - - , n- ,,
-

g
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8/ 2/79 Chen to Heciros Data for settlement evaluation

Bl3/'/7 Gau to @ * *N|*"a,m dexrous
8/ 3/79 Telecen with Miller Update en ?/18/T9 soils senti =g

'- u.d-3echtel .M =t Meeti=gs6
. .

. .

8/ 6/79 Febes to J55/?13 Devadoring info req 2est
. . . . , ,__ Meeting cotes of 7/18/79

- --''I - -- - seeting vi*.h JaC Staff
'

8/10/79 Afiri to Woods 2GB settle =e.ct Dutei cet.e data
pipe profiles

8/10/79 Afifi to Peck DG3 settlenes: Out=h cose ista *

.

pi;e profiles

8/10/79 Afifi to Eendren CGB settlement Dutch chus data
. pipe p:eri es

.

8/10/79 Afifi :: Davissen DG3 settlece=: Dutch cc a fata
.

pipe profiles
. .,

8/10/79 Afifi to Gould DG3 settle =ect Dutdh" 50:s'dtta -
-- - pipe profiles

3

J
8/10/79 Weds to Afifi Pile stifficess re;crt en se.-rice

vs.ter structure
,

.

8/13/79 Afifi to Castleber:7 v/ Peck, Teleece: Ref arence v/Pe:k '&
v/Eecir:n Hendron en re=cvirs the surcharge

8/1k/79 Nevgen/Castleberry Df Relesse to riove surcharge
s

8/15/79 PAM to G3K, 3Ic-SC21 .Tustification fer re==ving preload
s -

8/16/79 Chen to Eecdren & Du=sieliff Tele'c en: settle:ect seniteri:g;- -

during surcharge re,cval ' -
.

8/2k/79 Devatering (A )
'

'

2
-

.. - .
-,

%

8/24/79 m 24, Interis Re;c'; 4 7 3LC-8073 -
<

. s . s
, a ,

8/28/79 Afiti to Ioughney
.

Interfs Report No 7
_

8/28/79 Afift to' Peck Interis ae;ote3o 7 f ~

x
'

8/28/79 Arift to Hecdren Interi= Re';er: No 7 , .
.

-,
,,,

8/28/79 Arifi to Davissen *:teris Reper: .Ta 7
.m-

rd 8/28/79 Afiri to oculd Interis Repor. No 7

\ quest 2:n1=eetig' ' - ' - -

." _ _ _ _ :t *
-

. .

|
"

, . e

,

4 ^4

*
%, * a. , , .- - - . - - . . . . . . . . . . . , , ,._

t 4

4

5
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8/31/T9 JJZ/'id3 Held preM *""4"! =eeting for
NRC CA settlement =eeting at *
3echtel-AA

9/ h/T9 Revision to MCAR 2k, Interi= 3LC-8088
Repert No 7

.

9/ 5/T9 Darl Ecod =eeti:g notes Meet with NEC en cA settle =ent
. (Q-23 )

29/ 5/T9 50 55(e) & IW4 A devat eriest

9/ 6/79 Devatert=g CSC k376

29/ T/79 DeSater1:4 A

9/10/79 Ariti to uushner Interi= Repor: No 7-

9/10/79 Afifi to Peck Interi: Re;cr No 7

9/10/79 Afifi to Eendren Interi= Re;cr No 7

9/10/T9 Afifi to Davissen Interi= Re; ort No T

a .

9/10/79 Afift to Geuld I=teri= Re; ort No T

h 3RC sent letter en GA settleent
issue (Questien 23)

*o
9/11/T9 Test 1:g 5 =0citor_ g A'

'

9/12/T9 GSK/3'4f/*iR3/JJZ Meet oc OA settiment in
s Jackscn

N Rev 3 to 50 5k(f)

9/13/T9 Fr4/Dunnicliff CSC-h505 Task Group A ,
2

9/17/T9 Chen .o Heairen Telecen: ::citoring of ecly
selected berres anchors

9/18/79 Afiti to Curtis v/ Woods I.ssitu shear uave =easure=ects
to additional herings

9/18-19/79 Case Load Forecast ?snel Site -

Visit. Serial 7759 Agenda
Ita= 6. Discussed work schedules
and ce=pletion of i=vestigation

r

.

and saw no schedule effects,.i

|
'

N.h.. 9/27/79 SEE/GSK/JJ!/OJS - Serial 7921 NRC Management Meeting in -
'4ashington, CC. Rubenst ei
stated he had trouble getting

Tech Staff to review soils.-

. . _ . . _ . - . _ _ . . . - . .. . _ . . .

._ . _ _ - _ _ _ . -
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'Esi 10/ 1/79 Sechtel . Tank Fars Isvestigation Report q
10/ 1/79 UST-3echtel Response to 3echtel review l

10/ 9/T9 GSK/314(/WRB/JJZ Meet on 50.5k(f) (question 23)

in Jackson
210/ 9/79 TCC/ des /DEE/TRT (CSC kSch- D/G Task Gzoup A

belqv) also 3LC-8k39

10/E/T9 GSK Meet with T to prepare for
3echtel devatering seeti=g
(Jackson)

2
10/12/T9 GsK Meet at 3echtel-A an day?

10/15/79 Gray to Schult: Dispersive soil test data

10/15/79 Sci:ults to Afifi Dispersive soil test data
'

10/16/79 JJ: NRC otificatica that Corps of
Engineers is helping c: geo-
technical reviews so asked ts:
50 55(e) and 50.5k(f) be se=t to -

thes
,

N 10/16/79 3 deed - 7/13/79 sinntesi

10/16/T9 TCC to Curtis CSC asch Cc=ments on devatering RG

10/19/79 Du:sicliff to Afifi DG3 settlenec.

.rs=ssistal of draft RG oc
devateri:g syatans

10/25/79 e3v/i.:Gt/G3r (te= don seet*bt) Meet vith NRC Regie:1 II: 1:,

! Chicago

10/25/79 TCC/ DES (where are seediss cotes?) Meeting 4th cons'ultants Gould &
Hendron at 3echtel-A2

10/25/79 Mtg Notes.(Hendron, Gould) Flant Area Fin
{

10/29/79 MCAR 24, Interin Report No 8 3LC-8370
'

10/30/79 TCC/ dis (where are meeting Devatering seet'.sg with consultants
cotest) 3LC-8kTk, H /19/79 3echtal-A2
Curtis-TCC

-

'10/31/79 Afift to r.cughney Interin Re; ort No 8

10/31/79 Afifi to Peck Interi= Re; ort No 8
.$...

7.?P 10/31/79 Afif t to Hendron Interin Repor No 8

10/31/T9 /IP/s/ To Av/Jfaf./ Interin Report No 8
.N.

10/31/79 Afiti .o Gouli Interin Report No 8
.

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

__ _ --
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n/ 1/79 TCC - Curtis , Pond devatering requirements
, , ,

_
,

lQ . i --^ 8th Interin r ports ..

n/ 9/79 Curtis to dst. 3LC-Shkl Need for pond devatering

n/ 9/79 JAR to GSK Suggested 50 5h(f) Question 23
include cemitment to reviev

. previous 50 55(e) reports.
.

~
. . . . .

-

n/12/79 'Afifi fo Hendron Reviev.of DG Cale

n/12/79 Afifi to Peck Review of DG Cale
.

er81'8f8')"**=uGPJf8
'

Sub=itted Rev k cc 10 CFR 50 54(f)
relative to CA (question 23)

11/14/79 TCC (where ar's =eeting notes?) D Hood v/ Cob;s of Engineers visits
,I have, but not p1blished site (2C =eeting notes dated

12/6/79 )
2

11/15/79 CP testing telecca Bechtel-A Settlement / vibration question

n/15/79 E 3 - Dreisbach QC comitments en 50 5k(f)
Taesticas-

n/16/79 3echtel/ Consultants Vibration Meeting, Bechtel-M

n/19/79 Supplemental Sc.5h(f)
Questions 23-35

.

n/19/79 Listing of e-- v/ consultants

11/20/79 TCC (where are nesting notes?) Desstering task force seeting
2(A ) , at 3echtelNot published yet

. ,,

' n/21/79 Curtis - Cooke peno devatering Technical aspects

. . . n/21/79 Cooke - Fobes Pond devatering reasons /=ethed

11/2T/79 Afiti to Peck Transmit October 25, 1979 Notes

n/27/79 Afifi to Gould Trses:*.it October 25, 1979 Notes
_

n/27/79 Afifi to Hendron Transmit October 25,1979 Notes

n/27/79 G D to Castleber:/ Transsit Test Pit and ? late Load
Test

IS' n/29/79 Afift to Hendron Trans=it October 30,1979 Notes
on Devatering |

.

n/29/79 Afiti to Gould Transmit October 30,1979 Notes
on Devatering

4- _ __ _ _ . . -. .. _ .. .
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H/29/79 Afifi to loughney Transmit October 30, 1979
Notes on Devatoring

H/29/79 TCC/Starr Eby MEN Telecen Other 31ds Sett1'ement

n/20/79 Afift to Wods Transmit Additiccal Infor=ation
* on DG Pedestal 71brstion

11/30/T9 Afiri to Peck
- Trsas=1: Su;;1emental 50 5h Westi:ns

11/30/T9 Afift to Hendron Transmit Supplemental 50.54 Questions

11/30/79 RLT semo to 3echtel PE Data for new settle =ent problems

n/30/79 Fiorsui to SEE IR 50-329/T9-20, 50-330 cens
' =ethods/ spec re't (i advertent)

n/30/79 J3?ost - TCC Me:ge:ti=e bid Taestien

12/1-28/79 R Cock T8-23

12/ 3/T9 GSK (no =eeting :otes) Meet with 3echtel at site en
50 5k(f) Questions 2k-35 *

12/ 3/79 Curtis to Daris semo Dewateri:g verk responsibilities

12/ 3/T9 Tobes - to distributien Res;onse to TCC n/21 seco cc
drsi=ing ;cnc

12/ 4/79 GSK to JAR Serial 8021 A:sver to JA?. =e=c to GSK n OA
ec=mitments

12/ h/79 Febes - la: sing Drainins ;c:ds

12/ 4/79 Fobes - TCC .Persission to drain
12/ 5/79 Pond devatering Fi=al ;re;arations for '

devatering

12/ 5/79 New 30 5k(f) Questions Planning sessics
.

12/ 5/ 79 Meetics at Site to discuss
additional 50 5k(f) soils gaesticas -
TCC sec:o 12/u/T9, CSC-k660

' . -

212/ 6/79 Underpisci s meeting in A p,,,,,,,i

12/ 6/*9 3RC issues Order =odifying
Const:-action Ps: .-it

f;,\ ''': -'.m ..+ J M
| m

, ....m

|

|

-
. .

*i
1 1

l
. . . . . _ . . _ _ . _ . . . . ._ _. . . _ . . . .. ._. .. . ._
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12/ 6/79 Dreisbach 3CR response to Devatering fine sa=;1ing
JLCorley

12/ 7/79 TCO =eco to Tobes 241scenaneous devateri g 1:fo

N Telecen with Ecod on 15terpretation
of Order between 50.5k(f) and Ceder

12/12/79 NRC Orde of Dece=ber 6,1979 ' Investigate verk activities
which =ay cot proceed under
Crder

C
1. Z. ; - Telecon with Eced on fonov-up

of 12/11/79 telecon

N Telecen with Ecod on =ot getti:g
C.uesticus k and ik on 50 54(f)
in uneil Mid-Ja=n:/ and that sc=e
of 2/19/79 50 5k(f) questicas
are ;ertisert to s=e=d=ent

C? Co/.TtC telecon on future =eeting
,

--.... -

9' 12/18/79 Devatering !<eetics in An= Arbor

W A= ecd =en: 72 referencing 50 55(e)
and 50 5k(f) .aterial.

12/19/79 Telecon Cookrs/Veid:er - Planning
73 release on Crder

ms SEE -- sub=1tting a=end:ent
s

12/20/ 9 ca to EC3 (310-3165) Vibrate./ Settle =ect of the
D/G Pedestals

: -
.

12/20/79 3echtel/ Consultants ' Vibration Meeting, 3ech-AA '.e

(EC-3615) Meeti=g trotes tro 1085

12/00/79 G D to Afiti Trans=it settle =ent Marker Calc

,
_

.. ,_ --... .,,,..,, '-
- 3RC Region III - C? Co !4- t

Meettsg - 1/n/80

12/26/79 MDtiner to ZGCase L VSteHo Request for Hearing
_

12/26/79 JAR to C3:< (3LC-8622) Modification of Midla d
Construction Pemit - Schedule
Analysis on I ;act of Order

; 53

,

. - t.
n

s,

.
.

l
. . , ,

._ .
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12/26/79 CAR - Westion 23 Item 1

12/26/79 Tobes/Cooke Meno on Pond
Dewatering *

.

12/28/79 3LC-8630, LEC to RC3 Responses to 10 CFR 50 5k(f)
Westions on Plant Till.

1/ /80 3RC Letter to Nila Najavics Response to her letter of
January 19, 1980 regarding
Soils Settlement

.

1/ 2/80 NRC Meeting Notice

1/ 3/80 4 t'elecon on Number of
Infractions

1/ L/80 GeoTech/Hecd:en Devatering Mtg

1/ h/80 Meco to Tile from 3."/R.W' 12/18/79 Mtg in Ann Arbor -
Permanent 3evatori:g

1/ 7/80 Bechtel/Loustinar/Hendron/ Devatoring Meeting .

McClure/?erril..

1/ 8/80 CP Co/3echtal Meeting - Ann Dewatering & Westions #4 and #14
i Arbor

1/ 8/ 80 Woods to Afifi Trscsmit Cross-Hole Test Re;crt

1/ 9/80 Woods to Afifi Evaluatics of OG Pedestal
Vibratory Settlecent

1/ 9/80 3echtel/Mergentine Ses;end 31d

1/10/80 Dreisbach/Corley . Fines Monitoring
.-

1/lk/80 CP Co/3echtel - Ann Arbor Preparstion for :iRC Mtg - 1/16/80

1/lk/80 3LC-8692 - JAR to GSK 50.5k(f) bestion 23 Acticas -
'

December 3tatus 3e; ort

1/16/80 C7Cb/Bechtel NRC Meeting in 3ethesda en 50.!k(f)i .

questions and update on soils cor-
e roctite action echnicsi itens

~

1/17/80 Telecon with Ecod, JJZ, OSK Ca Sci.ls

1/17/80 Memo Frca MIM111er to GSK & 53E On 3RC Soils Reper* dus Requirscents
1

b:S 1/17/80' Telecon 3etween D Ecod and Soils Issue;
i J J Zabritalii~'

!

| .. . -
*

|
.

l

|

tj. ~ . . . ~ . . . . . . . . . . . . . . . . . . . ._ . _ . .

!
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1/23/80 Cooke/Rothven Talecon 50 54(f) C.uestions -

1/23/80 Febee/Distrir.. Engineer Devater1=g Discharge to Pond

1/25/80 TCC Meco to !Eothven, CSC kT63 Answers to 50 54(f) questions *

! based on |fRC seeting of 1/16/80
l

1/25/80 Horn /canagher Lean Concrete SacEtin
'

i 2/ 4/80 Telecen Record, JJZ and DEcod Piture Meeting on Soils Settle-
cent Issue

2/ h/80

NRC to C[P Co (SHE)
1/16/80 Mtg on Sapplemental acquests

y, N Se ///A;e<.c98. regarding Plant Fill
-r:;auwe caer

2/ 6/80 CA Dept Orsi Cc==unications 50.55(e) letter transferring D/G
Record - W't3, JJZ, IJRichards Foundations a:d 31ds Settlementwith Dick . top, |fRC Problem to Licensing

... O % Closing out 50.SSCe)- . , . . --m ..,,o,-

2/ T/80 Probably no Minutes 50.5k(f) Qugstions T.esponse Review
Meeting - A

2/ 8/80 Du=nicliff to Afiti Retiev of DG 31d4 Settlement
2/ 8/80 Telecen Record, JJZ and DEced Scils Mtg on Site for Consulta ts

2/11/80 SEE to Dvassano, Zeve 39-80, Reference Materisi for A=end:ect 72Serial 8333

2/11/80 NRC, R M Diggs to S E Eowell Additional 7e for licensi=g on
Soils=

2/12/80 Afifi to Gould Trans=it f.T; dated Spec C-95 a:d C-88
/ for Reviev

,,,
'

2/12/80 Probably so Minutes 50 54(f) Qugstions Response Review
Meeting - A

2/13/80 Telecen Record, D Ecod and NRC Mtg on Soils at the Midland Site
J Novak

'

2/lk/80 3LC-8827, JAR to OSI 50 5k(f) Jamu y Status Re
$1'4/** 29tur hanwe fm 2z sr A &tc. ;crt .

2/1k/80 NRC letter to SHE Termination of 50 54(f) Context
for Further Responses on Midland
Soils Settlement,

2/1k/80 NRC - LSRubenstein fr:c DEcod Notice of Initial Site Visit fordh fRC Consultants to 01 serre Midland~'
foils Settlement and Effects

. . .

\

i
..._u ,s - . . _ . . . . . . , . .. _. . .

!

- -
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2/14/80 Woods to Afiti correction for Cross-Hole
Test Report (1/8/30)

2/14/80 Draft Agenda Feb 27-28 Mtg W/NRC

2/15/80 ELC-8833 - !.DR to RCS Meeting Notes No 1115 of January 8
and ik,1980 meetinCs in Ann Arbor -
*10 CFR 50 5k(f) Questions on Plant
Fill

2/15/80 3LC-8833 Micates for 1/8'and 1/lk Mtg

'"
Z .--W ~ . . . - . Rebutting 2/11/80 Me=o Requesting_.,.~-s

'!MMP1tfr Additional Fee on Licensing

2/21/80 Curtis to Cou1&~ Request to Attend Feb 28, 1979 Mtg
_

2/22/80 Woods to Afiti Recoc=acding Shear Wave Profile
*

'in DG 31dg and Tank Fars

2/22/80 Woods to Afifi ' Revise Report .

'

2/25/80 Memo Fmm NRC, G Fiore111 Acknowledging 2/7/80 50 55(e)
'

to SHH Report as Final Report

2/26/80 NRC, LSR to SHH Request that Naval Surface Wes;cns
. Center receive Soils Info

2/27/80 Afifi to Hendron Transsit Dr icod's Cross-Hole
Test Report

2/27-28/80 Mtg With NRC and Consultants
at Site

2/27/80 Afifi to Peck Transmit Dr Vood's Cross-Eole
'

Test Report

; m n v. . . m , um ow'-
Transmittal of A=end=ent 74 to FSAR |~M hn Answer to 50.5k(f) Questicas .2k-37, Rev, -- a

2/29/80 Memo Frca NRC, LSR to SEH Use of' Energy Tech Engs Center for
* ' Mech Ecgg Review for Soils and

Operating License -

"--' r ~'~' - __ Uudste and questicas 2k-35'
m ,, u

.

3/ 3/80 NRC Memo Gallagher Inspection 2/12 and 2/1h
,

~"# 3/10/80 ELC-8955, JAR to G3K 50 5k(f) Soils Status Report
!

3/10/80 Zabritski/Curtis Serini 8486
Added FSAR and Fill Distri-.

.

bution -

|
.

---- -
.-- . _- . _ ..
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3/13/80 TCC to File Ok85.16 Mtg W/NRC on Fill Status
and Resolution - 2/27-28/80

3/14/80 Soard notice of hearing Notice of Hearing held before ASLL

3/17/80 Afiti to Dunnieliff Meeting Notes 2/20/80

3/18/80 Soils Documents to Misc Parties . Serial 8509
3/20/80 3LC-9021 LHC to RC3 10 CRF $0.Sh(f): Core Drilling

(Doc Rev - 3/25/80) . for crack Depth Investigation
3/25/80 Afifi to Davisson Transmitting C-9h spec

for Comment on Test Pile
3/27/80 GSI to JAR Serial 85kB 50.54(f) Monthly Status

Resorts - Soils
3/31/80 DSH, NRC to SHH Summary of 2/27-28/F.4 Mtg and

Site Tour With Consultants te
Review Soil Settlement

A -.h ^

= . a a.u w, .=. , Amendment No 76' " " '

Serial 8570 (Hove 72-80)

k/ 1/80 3LC-9069, LHC to RC3 Mtg Notes 1131,10 CFR Sc5k(f)
Requests Mtg January 16, 1980

h/ 1/f,0 LSR, NRC, to SHH Req for Reports , Dvg and, Other
Info Regarding Plant Fill Settlement
and Effects

s
h/ 2/80 Mtc W/IL&B, DEU, GSK and

TCC
. -- -. -

k/15/80 Telecon, D Hood, NRC and Re: LSR ltr to SNH dated h/L/80
G E Clyde " Request for Reports, Dvg, L Other

Info Regarding Plant Fill Settlement
& Effects". . . . ..

4/16/80 ILL3 reply to Board Notice
of Hearing

.

h/lT/80 SLC-91ko, LHC to RC3 Vibratory Settlement of the Diesel
'

~~

Generator Pedestals
.

k/30/80 NRC Staff Motion for Issuance
of Amended Notice of Hearing

5 */','SO
_ _ . ,co.(assa m - Amendraent 17 on Additional Documentation

and Updated List of TSAR Sections No*

Longer Applicable
. '

.

*

$

, , , _ . ..
--- ~ .-
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(Hove-84-80;Scrini8S03)

5/12-13/80 Orul con Record, UR3 51-80 D/G Settlement Progree: 50.Sh(f)
Cocmit=cnts on Ecuipacnt Our.lifiention-

5/16/80 Scrial CSC-50h3, TCC to IRC Open Itens - Soil:

5/21/80 BIc-9209, JAR to E C Soils Settic=ent Schedule:
*

5/21/80 . CP Co An:ver to ur.C Staff . Issuance of A= ended I'otice ofl'otien Henring

5/22/80 3Ic-9305, JAn to 7.IC Mspon=e: to IF.C c.ue: tion: on
Plant Fill,

5/27/Co IL4: to C? Co cttachinc IIotion to Fneti:1 Conte:f e:.-ica~otion to'/q:0 or soil; 1 of rati:.G 110. .cc hear . -
.

5/28/80 J13 to CP Co Recuintion - Federal - EC
(JEF/SIGI/I3L/JWC/TG/ -Con:tr Per=it Med!fiention
GSK/:OK)

~

.-Corrc:pondence

5/30/00 !!RC, A Schwencer Display ad re: 5tearfng os order
to SHE For Mod of C:nstr Purnit -.3-

6/5/80 Note to File: Mtg with Bechtel on Action Ite=s
F.w-CSC-508k For Soils Issues

6/13/80 Met With Staff en Licensing
and Indicated Need to SIR
on Soils

6/16/80 JAR to JWC 50 5h(f) !!ay Status Report

6/16/80 ASI3 frec IIRC Staff NRC Staff Response to CP Co
.- Motion for Partial Consolidation

and Staff Motion"to Postponef,
Further Response

6/16/80 Carol Gilbert to NRC Petition to Intervene
6/23/80 Vn A Thibodeau to NRC Petition to Intervene
6/2k/80 coorge Wilson to NRC Petition to Intervene,

6/25/80 Patrick Race to NRC Petition to Inte:-rene
_

.

6/25/80 Michael Race to NRC Petition to Intervene

}} 6/25/80 Terry Miller to NRC Petition to Intervene

6/26/8C Sandra Reist to NRC Petition to Intervene

6/26/80 Sharoon Warrent to NRC Petition to Intervene
1

!
-- - - .- ..- --- '

. _ . . . _ . . . __ ._

I

.!
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6/27/80 Ivan Smith, Chairman ASL3 ASL3 Memo and order granting NRC
'

Staff's request to postpone
responses on motion to consolidate
issues

6/27/80 Sarbara Stamiris to 3RC Petition to Intervene

,/30/80 Memo from Schwencer to w"4C On Requests for Additional6
- Information Regarding Plant Fill

(Additional borings
Questions 36,37, 38)

7/ 1/80 Answer to CP Co to Petition
to Leave to Intervene of
Thibodeau, Miller, Race, Stamiris
and Gilbert

'

7/ 7/80 3RC Staff to ASL3 Staff Answer to ?etition for Leave
to Intervene signed by Carol Gilbert

7/ 8/80 From IL&B to ASL3 Answers to CP Co to ?stitions to
Intervene of Race, Wilson, Reist

.

and Warren.
.

'

7/1k/80 Telecon Record - Request by Corps of Ingineers for
GSK/TJS/TRT/JIS to D Zood Additional Information Regarding

Plant Fill

7/1k/80 2C Staff Crder To Petition for Leave to Intervene
Filed by Wendell E Marshs11

;

7/21/80 Hood Notice of Mtg on s j

7/31/80

7/24/80 Memo to 'L Curtis From Expediting Soils ?lacement
T Cooke

7/2k/80 NRC m Memo'asd Order Rulits Upon Standing to Intervens,

7/24/80 NRC - Order Ruling on Mapleton Intervenors
6/30/80 Petition to the Board-

.

7/24/80 3RC - Order and Notice Prehearing Conference
l

~

7/2k/80 Memo and Order Ruling Upon Standing to Intervene

'

7/2k/80 Order and Notice N - Prehearing Conference

93 7/25/80 Telecon Record - Discussion on' Forthcoming NRC
~

DHood/GGK/EMB Corps of Engineers Mtg on Soils

7/30/80 Wendell Marshall memo to ASL3 Answering C? Co Motion for con-
solidation and includes nove for stop

of construction.
| 7/ 31 /80 Met v/ Staff & Corps of Eng on

.
- .. Adecuacy of Our Fixes.
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"
8/ h/80 Schwencer to JWC on Corps *

,

of Eng Report question 39 48

8/ 7/80 Meet w/3echtel to Plan
~ Responses to Corps of Eng
Questions from 7/31/80 NRC mtg

8/11,20,
22,25/80 Amended Petition by Stamairis

8/12/80 osrol Oilbert to NRC Statement Concerning Contentions

8/12/80 Memo to ASchvencer from DHood Notice of Mtg to Appeal Staff
Position Requiring Add'1 Explorations
& Testing of Midland Plant Fill

8/12/80 Ecod Notice of Appeals Mtg
on 8/29/80

,

8/12/80 Notice of Mtg to Appeal Staff
Position Requiring Add'1
Exploration & Testing of
Midland Plant Till

.

8/13/80 Marshall Attorney Movitt to
AS13 Withdrawal -

,

8/14/80 Supplement to Petition to
Intertene by 3ha:ca Warren

8/1k/80 Correspondence frem J E Construction Per. sit Modification
3 runner

. < < . -- _ .N._ : Amendment No 80 on Update of? '1,~ / % ' - ' ^ ' -

Committments on GA Answers to
23 and Test Report on Compaction,

Equip qualification e

8/15 & Supplement to Petition to
25/80 Interrene by Barbara Stamiris

,

8/18/80 J13 to JWC/JZB/011t/GH/OSK Contracts - Bechtel - Subcontracts:,

US Testing Company

8/20/80 Wheeler Notes on Mtg with -

Bechtel on Answering Corps
of Engineers questions on
Additional Borings.

.

.

MWm

*
.

.

f
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8/27/80 Tedesco to JWC. Request for additional info
regarding devatering (Question
k9 - 53)

8/27/80 Wendell Marshall to ASI3 -

on NEPA not evaluating
Class 9 accidents.

9/9/80 Supplement to Warren Petition
to Interrene & Amended .

Supplement to Stamaris
Petition to Intervene

.

; ;n _ -_ _ _ _ ->
.

-y . -- ' -- - t 31
- 1. Discussion of. Applicants-

Position on need for additional
; borings.

2. Settlement Update

3. Answer to question 36 & 38
& torings for Figure 35-3

^ ' T' ' * * --? u ;; ^ _. ~
.

''

general Discussion on
Applicant's Position on

Need for Additional
| Berings & including Item 1

From Amendment 81.

. o date Statement of CPCo with respect"

to supple =ent to Warren
Petition & Amended Stamarts
Supplement

,

9/19/80 Notice of Replace =ent of Ivan
Smith by Charles Bechheefer .

e

.

.
. .
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C3t33335
power PROJacTs. sNGinisRING

ORAL COMMUNICATIONS RECORD
c= = ANO CONsTAUCTICM -

cu4ury Assun4Ncs canarusst ,

i

QA7-0 aans.mz a .3 51_ao
rur_L e2

as:cu<v==*m ans 5/12/90 te 9/13/80
a.mc mec::r.. sma=3DAMD WR3frd (DNorn 5/13/80 entr)

tas w casess.wsor
ouma smaats) c ''= 1 i wha - W'

-, WRBird
-

senta=s um/cm sarans nscamana _
_

DIISE* GENERATCR Sr ;LI: TENT PR03LEM - 30 5h(*) CO:ocU:ars en
.

EQUIPMENT QUALIFICATION

I
_

smewer a c=msat=r

5/12/80 - Mr Gal'agher ssked =y assistance in obtaining eemesetien eenie
NRC had asked fer their subnittal. =ent cuslifiestiens.

"'he 1stest 50.Sh(f) restense did net sub-it the ists.
Hs said he had talked to D Ecru several times over the last wi

! that the qualifiestien records vere not sysilable eeks about the !S.O cence.-.s
.

The follevine thrae eints r=== sde?

_

.

1)
Cualifiestiens tre considered s ce- snant "cus11t r neee 4." O T ? -s. 4- *-

hev esn ceco ' us+ * *v e i d_ v--t c- 'ust d * + ~~-*-44--

, 4 .-

v--va O *.+ ...
is qualified is not goed enough - a qualificatica report is

++.+4-- .-.4 .--

needed.

I stated that I vculd investigate the situation and take approp i _

r ate actics. Mr Gallagher
stated that he' would ask to see. report on his next visit
hhicles to accomplish their needs. and that there are other

--

,

;

l

l

1

/13/80 - We called Mr Gati"her back to give him s st t m.

a us of what 'nr icvestf eatien
evealed and what specific actions ve had directedt
)

Bechtel vill rolesse an official dest.n disclosure Imost _

likelv ScN to sneei+4e,-t~.
L c-:'11) which vill list the amtin-ent estalifiestices snd +5a-

it-its er tw , -..$!*!.._ti~. .

(CVER)
.

o

eue s emme - .

-. *

!-
.

*

- _ _ - - . , _ _ . - _ . . - . , , . - - , , , _ , , - - - . _ _ . , - . . . _ , _ . _ _ . - , . _ _ . . . - - - - . . _ - - . , , ~ . - - _ . - _ - - , _ _ _ - - . _ - . . _ . - _ _ . _ _ . _ . m,-, ,,- -.
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- ;: Bechtel Associates Professiona! Corpo ajis-4 --

?~ 6,.:me. Ga''

2.
. . . .

Inter offico Memorandum
d'W 2''' 7BEBC - 104

,,

)- Nupse v '*
.

y. E.' E. Falcon com November 7, 1973
o

!!idland Plane Units 1 t, 2 . r, P. A.11artinez Ise
Job No. 7220 -

Earthwork tioisture Contant a Engineering -
.

File: C-210, C-208, 0274 . . s
*Ann Arbor '

.
.

C#**" .J. H. Allen
' '

*
., .

J. C. Hink -

*R. L. Rixford -

L. F. Wilcox .

* '

. Reference: a) FCR-C-18 dated Nove=ber 2, 1973
.

.

.

.

In response to your FC?. (ref. a) and based on laboratory tast data, cc pcetien
data, and location of the material being placed, specification C-210 can be
relaxed with the following stipulations: -

The optir.us coisture content range can be specified as 2% dry to 5% vet of
optimum provided that if.the coistura content exccads 2 wat of optinus the
fill shall be placed with a ce=pactive ef fort equal to at least 95% ef ths

~. Bechtel codified proctor cost ecsult (20,000 foot pounds effort). This

-(. will be done at no addicicnal cost to Se:htel. This also applies only to
zone 2 caterial which is placed in the Zu11ock Crc'ek area and in other selectsd
areas of the dike as spacified by the Ecchtel repecsentative. The moice:re
control specificacicas criginally .ritten for zone 1 c:carial still :ppi/ to
zone 1 catorial. That is, :ena 1 caterini t.ust be placed within a r.ciatura
content range of 2% dry to 2% wet..

,

.

The above change in aliceable range of optimum =oisture conte.1t for. the.

zone 2 material .ay result in = ore than fcur passes of co pec:icn equipment.
llowever, as pointed out above,sthis additions 1 effort vill not be at the

*

expense of Bachtel since it is being dona to allev censtruction to continua
and give the contractor, the best utilization of his equip = ant and paopic.

I.

. g',.
'

, ,.
.

'* /"*. f_ g,. , . ,. .

hIq) ,,, . U!,' .{/ P. A. Ifartinos
'

,

RLR/rc , U $ ;', .',[b',. ..j.; , e.<
-

, ,

.2,.. ..
.

. . . . .. .., ,* * *
,. .

_

. ,

.

. .

.

.. ( ..
,

.
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} The incida c*reaear of the Sho157 Tu,a vill be unad to orstem54 th.2' .
-i

I $ ce= ele dia tier cud the voltre of the es=31o ec ,:: tad freu the
./

; { ero9e-getSeni crea e=d the e rtre o of feur h*ht :: .astr e: ?: ts.
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2071 MIDLAND, MI 12/30/77; .

I.2 TI.*t 12-6493 U.S. TESTING H3iCl -

ATTN: DAVE EDLEY '

N '

-

| d SUBJECT $' JOB 7220 MIDLAND PROJECT
.

.

) ') SU3 CONTRACT 7220-C-208 *

i" FAILURE OF ADMINISTRATION-

) BUILDING GRADE BEAM 'AT 0 4 LINE
.

'
'

v- -- N'dG -- * -

iJ * '

7'#'-YO*'''' N *T' W EC-20 3-B-283
.A. : :& .*n. . ' *, ' ' .t' .;,-:&.'t : .

.
-

*
**

w'a!K. .'' . *. e.:. :.;::.
':C. . . . . .

;; , .s - .. , v .-av.
. . - ., -

! CN AUGUST' 23, 1977 VE NOTED A FAILURE OF THE SOIL. SUPPORTING THE _

-,,

..c
] SUBJECT GRADE BEAN. THIS GRADE BEAM,VAS PLACED ON FILL FCR 'JHICK . ~ . - .
| .],g! U.S., TESTING PROVIDED SOIL COMPAgION TESTING DURING THE INSTALLA- -

- ~,, '

i e TION PERIOD. CUR' ENGINEERING ANALYSIS INDICATES THAT THERE MAY ,',,.,,:.,
,

4

. , .

; j. HAVE BEEN AN ERROR ON THE PART OF U.S. TESTING COMPANY' IN THE
*

4 ''"
. .

- y SELECTION OF.THE PROCTOR FOR THIS VORM. VE ARE EVALUATING ALL OF , . , , . , .
3 THE CIRCUMSTANCES CINCLUDING SUBSEQUENT TESTS THAT HAVE 3EEN - ~

*

d.'
^

. PERFORMED) AND VIII. ADVISE .YOU IN THE NEAR FUTURE AS TO *

.

ANY LIABILITY VE FEEL U.S. TESTIN0 CO:!PANY MAY HAVE PER ARTICLE 4 -

, s
. 14, ." INDEMNITY" 0F EXHISIT "A", " GENERAL TERMS AND CONDITIONS" 0F
| . TECHNICAL SUBCONTRACT 7220-C-203. . ' . 1*' 7-

*
g

; 9 $, y/..C9W./. .f.:.1
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| . . . . , ,
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.. . , . . ..- , n
QUESTIONS ON THIS MATTER SHOULD BE REFERRED TO MR. J. C. CHURCH,'.'' . .s
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Bechte! Power Corporation.
,

Post Oft:ce Son 2167 * '

Midland. Meciugan 4864o

February 28, 1978
..

Consumers Power Company
*

P.O. Box 1963 *

ltidiand, til. 48640

Attention: T. C. Cooke
~

Job 7220 llidland Project
Non-Q Dike Soils Test
BCCC-3128

Dear ltr. Cooke: '

*

.s
In order to evaluate the non-Q portion of the cooling pond dike for
turnover, Bechtel field engineering has perforr.ed an audit of the
soils tests on the dike. Out of a total of approximately 4,400 non-
Q soils tests, 458 were reviewed. These tests were randomly selected .

from all sections of the dike. Attached is a copy of the tests re-
viewed.-

,
,

. ..

Of the 458 tests reviewed, no compacticn failing tests were found. The
.

i

failing tests indicated on the attached list were due so' lely to high ~ '

moisture content. As can oe seen, in each case, except one, a retest
was found or another test was found in the same vicinity to close out
the failing test.

In the case where a retest was not indicated, the moisture content
reported was so high that it made the report questionable. In this case,
we believe that either the' test'was erroneous or the soil was replacad
and not noted.

.

From this audit, we conclude that the documentation for the non-Q portion
of the cooling pond dike is acceptable and the dike is ready for turnover.

Very truly yours,
Q)y , ' *

.' || '| * . , . . d
/ 'J! F. ?!a.vgin -

JF!!/JP.3/nra . -

.
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.
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THE R1GMT ROLLER FOR THE JC.T To meet a car. .' Thi$ is particularly importang fra cohesive sode '" ~
t!cular Joo requirement with viBretion, !l is necessary where higta empeituos and heavy bricact are costrette. . M*,bt, f. 'M*,('.I

7 4.T. .,. ', y* M' 4 ',/
.2) to have the preper comelnation of apollec force (per for dectn compec'Jorf. Irt granuier materiais. Setts.
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_ SPECIFICATIONS

\Centr.
Force @

Total Appl'dStatic '

Model
Load * @Weight'

1800 VPM 1600 VPM,

CH
33 - 8,000 Lbs.

9 Tons 26,000 Lbs.
CF 9,500 lbs.

11 Tons 31.500 lbs.
-

|

CH

%( CP --
10,000 lbs.

11.5 Tons 33,000 lbs.43 -
~

12,000 Lbs.
_

/
{ tt.S Tons 35.000 lbs.- |' 3_

i
'

' vsereeses ever -.144i400 VMs
Enetmee 3 eA ^

t cA #mer.eeeeee Gho. nessee 24A 34 Ma*.; eewee. nessed 2 FUttf. 30 t*P.
~
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"Numtef of Posses'* (Nelet '99800 Cefogt he Cuete Yeres/ * * CQVENad8 $* $* 12* 14* 14" 37'
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fafo h)$$$$ SELF-PROPELL2D VfBRATING ROLLERS1

..

' *THE RAYGO RASCALS OFFER \

-

THESE OUTSTANDING FEATURES
1. Hydreoliceety<triven Vikte.Qtuns } ,f W'
2. Hydroetetle wheet drive--Cynepower 1 f.""' y )

' t w
9 8 3. Single lever forwerd. reverse / speed contros ! 6

g. & ''$..0~~4. Hydraulic fullpower steersag-. Articulated
N.,S. Large noetatiers or super nord rock tug. ~~

w.de ease tues W .-''

. * h ,,, g} tt,,
.

6. Olesel engine (standard) K*
, , ,

\7. Large diameter steel drum 7 ,

8. Large.sattbuenetseat-ediustable4*.
gg s ;o

~ ,s ,,, 9. Estre-auiet Donaldson muttler wrth enneust
c '-

extenston
10. Dry type Conaedson air cleaner_

/ ll. Heavy welded (unstised) steel frame
12. Magn curb clearance-Tires treest inside2 4 1 1E drum tread

OYNAMIC 400 SUPER 600
overait lengtn 16' 11 % ~ 17"O*
wietn *S' 8* ($ Nog. 7' I t ') T 11%"

_ _ _

a$ Heignt (inc!udirig murtter) 7' 2 ' 7' 4 "
$0 $niocing weignt (acores.) *17.900 ses. 23.800 'ts.3C ~0 rum Diarnerer '9' 60'DO Orum Lent *n *d4" 100'
Eh Turning Radius 16'10" 17'0*

- wneesesse 9' O ' v'1%** * Curo cearance 15%* 16'

g Hydraulic Direct Ortve (no Defts. Vibra.Orurrt. Vibra Orumo3 no ensinst
h Cynamic Force * 27.000 ies. * a S.CCo les.g{ Frequency 1100 to !!00 V P M. 1100 ts !!CO V P M.3; g Totae Aachec Force +44.900 set. * 73.i.Co lts.

Trac * ion Wheet Orrve "Ovnaoower" Hydrostatic Ortve witn " Torque Seieeter" Contret.

hg 7ontrois Singie Lever for forwaro deverse Travel $ceeo Contret a1d Dynamic Sraming$g $teering System Hydraulic Fusl6er Steenet " Articutated" Type2g 8 raking 1. Dynamic on Orive 2. Hyoraunc Service in wheets J. Hand Parkingo en spe,o 015 M p H. 0 3 $ M p H.E Tires (stancaron 23.1 x 26 - 8 Pty Flotation tyce *29.1 s 26 - 10 P'y Fictation tvse

Engine (Standard) GM 3 53 Detroet Diesel GM 4 53/4 Valve Detroit
80 RP. @ 2300 R P.M. Dieset 120 H P. @ 2aC0 R.P M_ Electricat System 12 Voit 12 vott, > * .

w Mi etter Dono6deon Heavy Outy Donaioson Heavy Outy
h Air C:eener Doneedson Heavy Outy Ory Type considson Heavy Outy Ory Tyoe

FuelTanti 50 Ges. 50 Gal.
(navne 0*sconnect Cluten Yes Yes
Hour Meter Yes Yes

T1ree = '20.5 s 25 - 12 Pty S.H. Rod Lug No Yes
us
d

3 Onving Lems - Front and Reer Yes Yes
~

k umoresi. Yes Yesgg { _ Cao tn wieer Yee Yes
o y v e_eter vos Y.s< Air Concitioner Yes Yes

( * ca e. treo o.esw . a. i @

O O t.# 1-

13!00 County Road 6
Minnes00lls Industtial Path . Minnescous. Minnesota $$427I

$M0heaff 0el $Ueltet to Osamet wifiscut =0fict 6e est statiot
eascat ame eser.0 set etCastlete tRaetuaans of satae, sec.

#af tett Pfeeset W $ see 80etiCm roeti e 4. tel #2 49) iluPf etteil 0 & 149. 68 471 retaffe te v 3 a
|
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SPECIFICATIONS: RAYGO RASCAL 320-A
*

PHYSICA4. DIMENSIONS Pf40Put.SION SYSTEM INSTRUMENTATIONOverall Length (with bladel . .. . . . 17*-11* Traction Wheet and Hydrostatic with Vibra-Taca(5.46 m.) Drum Onve . .. two speed transmission
Overall Width (with elade) . 6*.6* (1.98 m ) Speeds-Forward & Reverse

3,,,,,,

Height (over steering wneel). 7*.2*(2.18 m.) 1st Gear. 0 to 3.9 mon (O to 6.29 km/hr) Hydraube Od Temo.
2nd Gear. 0 to 6.2 mon (0 to 9.98 km/hr) Ir.gtne Water Temp.Weeght (mtN elade) . . 14.340 les. (650$ kg.) Gradeacility, Grosa* . . 50*'.. ..

Engine Oil PressureWhestesse . . . . 8'.6* (2.59 m.) Traction Wheel Aale.. Pfane'ery w/no-spin. . ....

Hour Meter 'Turmng radius differential(inside edge of drum) . . 10'9* (3.28 m.) Propulsion Control Single sever infirutety 'h "#'*
Cure eteerance. height. . . 11*(.28 m.) vanable, forward and revene. . o . '

Asta:ulation angle . . . . . . . . . . ...=37 Steering System . . . Hydrausic fullpoo.er , Directional conraon :ever

Osciliation angle . . . . . . . . . . .. . . . . . . . =16* with Canter-Oostit Thrcttle lever ' '

articusatan ,

vibratory en.otf swirdCOMPACTION DAUM Braking System Dynamic brakenq on
' '

Drum Diameser (over drum) . 41* (1.04 m.) procudoaon erne: gU g,,,e,

byorauuc service araking Sta ter SuttonDrum Diameter (over pads) . 48"(1.22 m.) on wneets; nand coerstod

Orum Width . . . . . . . . . . . . . 60* (f.52 m.) ' parking beske.' Engine Sa at.off .

<

Tires . . . .14.9 26-6 PR. R 1
. V!5f4ATION SYSTEM

. Fern ButtonNumber of Pads . . . . . . . . . . . . .. . . . 96
...

Pad He+ght . . . . .. . . . 3W(.09 m ) OPTION AL EQUIPMENT.

Vibratory Orive . . . Hydrauisc. direct drive Lights' 2 front & 2 rear .Pad face ares . . . . . . . . . . 3a sq.
Frequency . . . . . .1100 to 1500 vom Ca0 w/ safes glass -

s

- No. of Pads per Chevron . .. 8 Dynam c Force . . 18.CCo lbs. (at 1500 vom) '"#I#'" ***'...

No. of Chevrons . . . . . . . . . . . . . . . . . . 12 ,(7258 kg.) Hester *. Deines er.
Pod type . . . . . . . . . . . . . . . . . . Reotaconcle Total Applied Force..,. . . . . 30.340 ras. Air Conastioner

,.

POWER UNIT (13762 kg.)
pAhn

Ford 2560 Dieseg 'Cepencant on sod a surface conditions
Erigine . . . . . . . 89 HP es 2500 APM

, -
, . c._t,. . . . 2. ,_s (, . ,i,er,) -A, , u, -

. .

Ei.ctnc.i.............. . . . . . . 12 von
.t 2. e:.ww : . v. .. n .s. .

, _ , , ,i

. MINNEAFOLIS. Mit4N. 55441 U.S.A.
| Temonone:612/544.ii121 '

;
*
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' RayGo RASCALS SPECmCATIONS-/

. . . . . . y. - . . , . . ~ . ., ..*

410 A L 410-A ! 500.A
.

400.A
| Wtilt, Wmt ORunt I ' 500-A 700.A' .

'
(

. .. .. g ORURI ORIVE .
. . _.

ORIVE AIIS PAD , |
,

,

y _ . . _ _ . , -
;PHYSICAL DIMENSIONS

| ,r r | 1 ' t.

0 r.a t s Ir r 1rr- t tr 2n* tr 3u* ! :r ta* c
Width (overed and shiseng) r 11M* rr rr T 3%*. l' 4* y 4* ; ,

,
\

Heigat (inclodist muffler) T 2* r 2* r 2* r 2* ;. r4* rr j )

,

Shiopist Weget (appres.) 20.000 me.' 21.400 inc 23.500 lbs. 31.000 ths. 28.500 lbs. 45.500 ms. iGrum Diameter 1r 1r
'

} 55~ 64* 10" 60*
]Orum Langth 84* 4r 84* 80* 100* - 100*- iTermieg Radies

| b- t'
*

(seisode edge of druel . 27 l' ' 27 5' Zr r 1r 3* 21* 1* 6 tr 5%*Vaeenese Ir r r i r ne rw ! tr3xC c.ere.se (b..gnti l ir tr ir ! 18* tr tr.

PROPULSION SYSTEM | .

Tracties Wheel Onve Hydrostatic Orive wenn 3 Saeed Transmissies*'
j Cantrets ; Single Lever for forward. Reverse Trave. 3,eed Castres and Dynemic Braking

Sisering System * Hydrselec Fewer Steeneg-Art.catsied Type
1

tranaq ; (1) Dynamic se hydrostatic dnve (2) Hyd. disc brake se azie iepot.t (3) Hand parking trakaSpeed-1st gear (F & R) ' 0 to 4.8 0 to 4.1 0 to 4.1 0 to 4.0 0 to 4.8 0 is 3'2nd gaat (F & R1 0 to S.O O to 8.2 0 to 6.2 0 ts 3.0 0 to S.0 3 to 73rd gear (F & R) f G to 17.0 0 to 8.0 0 to 8.0 0 to 17.5 0 to 17.5 0 to iti'.r es ; 23.1 : 28 8.oly 23.1 28 8 ply 23.1 18 8 ply 20.5 s 25 111 2510.cly 28.532514917 i*

Rock Leg L 3 L.3
-

,

VlBRATION SYSTEM i ,' !. !
- ,

8

Hydrastic Direct Drive (ne belts, i I t
ne chsion) Vihra Orsa . Yes Yes i .

,

Yai , Yes Yes ! Yes '

- Ovaam.c Force i 27.300 Ins. 27.000 lbs. , 32.000 ms. 45.000 163. . 45.000 lbs. 50.000 lbs.| Variable Frequency
11C0 to 1500 V1.Mc 1100 te 1500 V.P.M. 1100 ts 1500.V1.M. 1100 to 1500 V.P.M.' 1100 to 150f. V.P.M. 1100 to !!30 V.P).t.

'

.i Telal Aestied ferca 47.000 lbs. 44.400 ms. 55.500 ths. 78.000 lbs. 83.CCa lbs. ! 1*5.500 4s.g Cead $tse Vitratsee Castret fes Yet . Yes Yes Yes -

.1.A. t
f

} Reed Type Vibretsee fadameter Yes [Yes | Yes | ' Yes
'

Yes Yes
'

,

POWER UNIT 6 1'

I
, t

Engrae-Cetroit 0.esel GM 3 53 M.VI 48
*

GM 3 53141) 83 GM 3 53 (4.V) 18 GM 4 53 (4.V1119 GM 4 53 (4.V1111 i Gu $153*1178
.

! (tectrical Syste's h v. at 1500 R.P.M. *Ih.p. at 1500 R.P.M. i h s. at 1500 R.PN1. . h.s. at 2500 R.P.M. h.s. at 2500 R.P M. . h e. at 2350 R.P.M.j 12 Veit 12 Vett i 12 Veit 12 Vett 12 Veit 12 Wit' Wttler Coasidsen H.3. Oenaldsse H 0. j Donaldsee W.O. Canaldsee H.O. Donaldson H 0. Cual ' lesson

,

A.e Cleaner Ceaaldsaa H.O Casaldson H.D Canaldsas P.D Genetdsee H.O Caesasson H.0 constdsas H J.,
'

; i , '0,, rue : Oy r e Or, r,,e Cn rue On :no Or, rueu .

t | ? Fuel Tant la Gailent 50 Gallens . $0Gadens 50 Gallens 50 Galleas 85 Galleas
*t

j (agese Cisse ect C! sten Yes

. Yes Yes Yes Yes Yes

Yes %
Yes yes Yes *,I He. Metet Yes ', Yes*,

,

. '(*' " Z. .''.'.'' *.".*.*.hOPfl0NS AND ACC133Onll3: Drinat Ughts (front and reer),ilmbrella. Cab with Wioer. Nester. Air Co.6tiseer.R.O.P.S. per U.S. Corps
,

,t .ee m eu.g eers. C.M .ee.er sr.,t.eg ut.

WE HAVE A TlIING ON SOLVING YOUR COMPACTION PROBLEMS. 1

If you have compaction problems, call Archie Williamson
on the RayGo Compaction Action Hot Line. He's a recognized
specla!ist in the field of compaction. He'll answer your questions
and give you fast action. Just dial 612/544-9321.

_

FINISHES ST EVERY TIME

...

#
i. - .e e''************'""'**,.e,.e_

'
~ . e si.e.

uiNNsApous :NOUSTRIAL PARK
MINNF.APouS. MINN. $5441 U.S.A.
Teseonorie: 612/544.g321

,

b * * ****#* *T.a
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Bechtel Associates Professional Corporation,

Inter-office Memorandum

'

To L. H. Curtis Date 19 September 1979

Sobrect Midland Units 1 & 2-Job 7220-001 From S. S. Afifi
Zquipment Qualification

of Geotechnical . Services
* *Copies to At Ann Arbor 10 D 5* *

g, g 7220-79-195,

J.% Wansack." '-

K. Wiedner
.

1320, 3410

RITZRINCES: 1. ICE, S. S. Afif1 to R. L. Castleberry, 27 July 1979
2. ICM, S. S. Afif1 to L. E. Curtis, 4 September 1979

The following compaction equipmen: is qualified for use based on
test fills as monitored by Geotech.

A. STECTtTRAL AND RANDOM SANDS

1. ("?OGO S!!CK") Ramner T pa Ceepactor (RV 43)

a. all areas requiring 85: E
b. all areas requiring SGI E
c. all areas 4" lift.8 passes ],',,

3. Cf.ATS

1. ("POGO STICK") Ramner Type Compactor (RV 43)

a. all areas requiring 95 (ASTM D 1557)
b.- all areas requiring 90: (ASDi D 1357)
c. all areas 4" lift, 8 passes

This equipment is 6 addition''to that s-hich has previously been qualified
in references 1 and 2.
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S. S. Afifi
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" '*E' Teletype Message ='

' c'~

TYPE DOUBLE SPACE ' BE BRIEF oea . m rax Twx Tzuzx orutn ;

'
.

[ I.

CHECX APPROPRIATE SOX: t CHARGE ACCT. CODE: 7220-0011 Negnt Ltr*. $ Full Rate: i %. Oehwery: YES | NO NUM8ER TO SE CALLED 810-266=4497( ACOMESSEE ACOMESS LOCATION (CITY. STATE OR COUNTRY) '

)h IECEIEL POWER CCEP 3500 E. MILLER ROAD
us y, MIDLAND, MI 48640 !
usw

;Ig '

'

| * ATIN: J.F. NEWGEN
cc6 TECH

!sssA!s ssCT10N . If nook;enet addresses are roovired continue to list be6ow. AunAreon
DISTRIBUTION

-'
us , _c. . c 1 . . -.

BZ3C- 3301 mca i I 8 *

n- . =

SU3 JECT: CPC0/ MIDLAND PLANT - JO3 7220 C"] {
'

,

SOILS ERI CatfPACTICN
6 :l ,

p p - + -4 s t s --4FILE: 0274, C-211. C-210, C-0465
f/ i 6 I i
w wi . . i _.

2. NNCE: QUALITT ASSURANCE STOP WORK REPORT 6 N ~c* ' ' M'
,o v. : v'd
RECO racy : 1839

THIS IS A CCHPLEIZ RESPONSE TO THE REFERENCED Q/A STOPWORK REPORT 6.THE RAMfEE-1

l
TTPE CCHPACTOR (P000 STICK) RV43 HAS BEEN S4TISFACTNTTY QUALIFIED POP. USE IN

COMPACTING SOILS REQUIRDIC THE FOU.0 WING
==

1)
80I AND 85I DENSITT FOR STRUC: URAL 3ACIFILL SAND AND FA?'NDi SANDS 1.1TH 4 rich| -

I

__

LATERS AND 8 PASSES.
1

I 2)
90" AND 95% DENSI*T DETIEMINED IN ACCORDANCE WITH ASt! D1557 E is0u D FOR

.

-

CLATE! SOILS UU"14 INCE LATERS AND 8 PASSES'. *

;

t

i
THE TEST FTTJe FOR 0"ALN THE RAMMER-TTPE COMPACTOR UER2 Munu * IT THEn

ONSITE CEOTICENICAL'ENCDEER.
1

m

,
._

is L.H. CITRTIS
-

0:
L. CURTIS. L. DREISRACE. V. MORING. COM IDG S . 52, LU E ,* 3, %/4 kJ h C k.w. ammy - -

rg * SIGNATU , LOCAT!ON & EXT: ORGANIZATION CODE;NYI [ L.H. Cd
'

6A 7220 7PE-2ns
s. n . .

omiciwAL To TELETYPt
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e.o e- - = = .



-

. . c. asy.: .aa::;;w. .~.%.g.~...r. W.c .s:;;& ..io?+Q.%.p.. . +.:. . d. ..;.:.v,,.;6.TL.=. . .,:.:., :2yi:.i.i:::;;:;::.: %,.-
- , . , . . .- m :.... . . . < , N

~

:.w. .<.'i. :~. m. :..a c >. n.::
..

. w . n . +. ,.r..c. s - . m c..,.... s.v. .. en ;: ....... - . . . . , ... .. .m. . u 1. .n ,,g.;.w s.+:e: y . . . . .. ..
.gr . . g;gr. .,:r.y1's :rer. m

y;;,. 4 ,:;w.c m :. %w. .. ..:d::.., . ,.,..,.. .. . . . ...Q :.w; .. . a.g, r&. .:. . a.. . .. . .. .n.,,:.. :,'v..
,r

......,..?

.t.a.a. wQJe.c.M.. v&TC3, . . t .' y$%
+.b.. . A*gi;g<;;m:w:;4s.;;;.%,,,c,py.::,6 ,>.J ;4gg?. y?. f. .yf. :,.?.:u n)p:1;D

s... .c. ....,a...
i -q .,~. 5 .. r .-

.. .. . .
.

.+ .,

W y,.
..

ti- W g7 :, . .
: '' ,.:..m...a.. m

A<,r,s. .,.km:
.,..s .,,X. yk e fa ,. p 9.yy 5;,p.:.w.,4

n. .% t.n.w , ?; g; e,
.

.$.e e$h.z,.*Z.*p****@.6:.:
~s . n:

.g ,u .e.y . Z y .m. ..w n*gr n,ss** .

. . ,r, . ~. r. ~

..

: *y!$5%p&;?, [..G',:,e.g'.Q . ;3 ,
.s . <rn ~

$$$$$$.u.GM, .9y,q,g%, ~g,%,g
,y.',t. :.r.%.2.a w

.A.. .C,. . ..,.. . 3'.D::V.:

hm;.~b?,Ng$mi,aarm.?p%g.,,4,%,2.+A,w. <s:.%g'.yn.~%w...u::.VmJy4..,.
..>. :. ., .:,:,a. .: , . . .,m.. ,, r. - -*

4~. -1
y

.

. .. +
. ~Mr . y,g,, . 'f g ,., t:

g 2,.UW .. ~ . . s. W**

.,q f , f.;IGi,,59
nuc.

yy ,,y,.yy,,. n,.u,,g:w.t;:.~ ~,. 0.W.n..:.7:' .* Wre.:n4:P ,. ,, . n
.

c., -

m. hM ;,:y.6 9 .y p y s.. .,T. : *
,

: .

B f&2W ,,g,,m.,,,,2.;hg, .. m o
,

. q ,,,p .

N. :P.-5Le%+%sf%a!m)M~9,..;,rf,);y$ & ,M' $n~:ee e!.
. ~-

$0
. ,

h . n. .>10.3q
W:b$i- hhh.hbf&{{?{fkhhhh

:

. e
.

m
.

es. ,, s p ew . . , . e c,,. ,,EICHTC. ARS
"x s233 .

s/7/79 14;03 J .,

b*oih.&,@n es

N AUG 71979 >)e$y!.
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EESC-3162 .: A , s..

IU3J ECT:
C?CO/MIOLAND PLMJT JOS 7C20

'

'

CUALI TI CATI ON OF CCMPAC'I'* 0N I::UIPMDIT
' ''

FILI: 0274,
C- 21 1.?R

MCN-C-LISTED FILL PLACDtDJT,THIS TVX LISTS UNICH I'UIPMDIT IS GUALIFIZOi

AS RIQUIRED. FOR .2-LI STED MJD.

ECUIPMEJT TYPE
APPL I CABLE MATERI A1.

.............. RE2UIRED pA;33; 4
HI CX-

J" TOOT VACXER ......... .. ....... .e .e. .n4

CiCDIL GVR 223 **) STRUCTUP.AL AND RANDCM ...................
RANDON SMID 4* LIFT, 6 PASSIS

':- S- 11 'lIBR OTARY '

(MCDC. GD 7000 ) STRUCTURAL AND
RANCOM SNID 4 L I TT, 3 pAggg3

VIERO PLUS S E.F-PRCPE. LID
(MODEL CA-25D) STRUCTURAL M!D

RANDOM SMio 6" LITT, 1 0 P A ~e S ~" S

IN NON-Q-LIS TED ARIAS.'TI A1CVE ECUI? MINT VAS CUALIFIID O'l TEST ST,

RIPS MJD BY ACTUAL USI
~4. CASTL E3 ERRY

A'I'i AR3CR/7?E2115/7220-001/ER

C NTU MICL _
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Bechtel Associates Professional Corp . tio

i

Inter-office Memorandum

To L. H. Curtis Date 4 Septemmer 1979.

Subject liidland Units 1&2 - Job 7220-001 From S. S. Afifi
Compaction Equipment

Of Geotechnical Services

Copies to S. L. Blue At Ann Arbor 10 D 5
B. Dhar 7220-79-130
J. O. Wanzeck

J. Berts - { $ @. @ d ',y.c32PDWSA.,.. .:

!
K. D. Bailey

. - . , . , ,.1320, 3410 ""P .':'*
65CWEL .c' '*i.-? 009:

J O S 7 ' 3.-

CD $8(DDfft.)
*he following cecpaction equipment is qualified for use based on test
fills and field results as monitored N Ceritech.

. . , . . - , . . , . . . . . . . - . u-

A..ideructural and Randon Sands--_

q..- .. , .. s -
. . . . . ,,,

1. . acket vibratory plate..witit 8". ,out agers (model'#DVU 3001}}W
ad area reta M a* 60(a)
4" lif ts and 3 jGisEs"~% RD .

*
~

(b) '-
.

-.p s- , , -

3.. ;:h . 20S m *
*i

. y,.
? '.T ',.: ~ . . :

Vibro {1us,(model CA-25 PD) ~;. ..
., ,. ,,,''' ] .k

los ,,,,.,.,ot:
.

7a7 L.1 atear. nqt:irte.g 90% co'mpaction , s " ''' t,

(b) 5"-6" lif r:; add 8 pas s es "'**''~' ' -- > ' '[i",, , *

oc o7;;g 2 (c) this equipe ent is capable oC gettins 95%, iSS7, I, . . .t q"' ' ,
'

but with nitch more corpactive effort s.v. T ' "
P

.. e r
-< - v ' e - ~ ~v: - - - . ~ ~ .4 c,, .s-. . L,9Fo cE t/ WA, p,ogg 7rg L.:1*dackar T*'fone.. camp.er. (model.G7EJ2.04L) _ i.::.i '";a'

' S -
. .

MC~ 31T'Er3as rc:qtitrify._9p%[cIckaftlion ] '$ b ..I'.p;g- , ''
,,,,

(b) 4" lifts and 6 passes per a rt ,,,. we*- '

Eidi .

MNO --**I (c) this equipment is capabla of getting 95% 155 ', " '- f.-
sic (, I but with additional compact $ve effort.

*{'f - ,

EcM -+ tsivAY4W4Rl6~LrNr:9Q _

]
@all areas requirEgY totFite'tio it~

hE.d66TO (a)
S" lifts and 6 passes #p h . 7 " &]"J i.

*** i',,

ACM 155tg (b) *
,

Mails. Tei em.mwnesstyr-a 4_.--2.w
m.m. %3001)

--r--' s.c'4'** i,

EgilmekaiT'i1EMory.pIate wit!;, 5" pc'
. - - . _ _

J ssers mod & D as.C *
-

tab supery. % *

8./rEEM(l, J Ta) all areas . requirins*90E;esapastionr
r

,

'

s'pi N f't' * rC (b) i s and s" *

, _ ,

SEP 121979
.
*

Q U A LI TY- C O N T R'O L,

.
' * -

|
- 54CHTIL JOS f4

w..i n= 3 s:
.

2.._

w



-

M - _ ....'

iT.., . " . ,w
[ [*N.Curtis

4 September 1979
Compaction Equipment

,

},
This equipment is in addition to that which has already been trans-

|mitted on July 27, 1979. (See IOM S. S. Afif t to R. L. Castleberry,
dated July 27, 1979).

If there are any questions, please call J. O. Wanzack of this offies.

.

&/%.
) S. S. Afift

;
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'4 If you have to pound ground
do it with THE M-E-W

~

GROUND POUNDER * *
CP 1000 AP 2000 GP 3000 ~

CRETE POUNDER ASPHALT POUNDER KOHLER I'

sReess & sRions a sTRATTON-
STRATTON MOHLF.R. ,

. t
''

:. G.'. '~.

.
' _ . :.r..

'{*': ' * * ' , " * . . . ' ..- .. W. .j.- . . . .L. . .*. .

.,W~, , . ,
.

..
^

,.,6 - -
,

-
. . . ,

, ,

,

.; 2

.. : - :bST b. . . . . - .

'
~* .'.

. .;_. l? *%~."'T... -.e.>- u. ; .- -- .a.. . . .z.| ;73:. r . t , .
.

. .
.. f --

r., = . . .

' " . - .e ( :>.- -

. . , _ . . . . . .,

::18 Pt.AT[ ' 20" x 22" Pt Ak ~
'

' *

1
,

.

,

GP 300015 GP 5000 .U. ~

GP 7000. ~
-

KOHLER KOHLER * ,
. .

-

KOHLER,
-

WISCONSIN WISCONSIN-
/ HATI DIESEL.

-
.

, .

'

3- !.
O- ,

. -

- -

1.. -

* ',,
- .' N__

-.f*
,

15" s 20" . Pt, ATE 24" x 24" M. ATE ' 26" x 30" RATE

R.11 R 14-
UNIVERSAL LOADING CART * 134CHGvsLER CHRTSLER

2 CYCLE 2 CYCLE

.

.
_

*

. -~.' 2-

2,b- : < .-:. ..c.
p., m
AP200o-

.

-4

aggg., ',%;- GP3000 '

* '

, * . GP N 15 -

. ,f; . .. -., -* s . GP5000'

,.

. y -

. . . . . ,
,

.

11" s 15" RAMMING SHOE ' 14" s 16" RAMMING SHOE

~ O
. .'[ M-B-W, INC.

P. O. Box 373
'

2065 Sunnett Road: . .
.

SUNGER. WISCONSIN 53086 .
- .i '

WARRINGTON, PA.18976
Tel- (414) 644-5234.. .- . '. s . .: Tel (215) 343-3636

'

~,p!Q5 '$QhQh.; L~b. . .;h:. '.W:. ~. '~F A)- . :.7 _
-$

.
.-,c

_ _ _ __ _ _ _ _ _ -__ _ _ _ - - - - - - - _
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RAMMERS
)

it has all these outstanding features,it can only be a WACKER
cany, the first piece of confined ares ccm- --- - -- - - -

-Idon equipment a contractor purchases is a [O'-M M W M _' "

nmer. Further, more than nine out of ten spoo- %. ,MM
~

- .

_

-

WACKER The reasons are sound. - -Awam m_

-. . W "
~ Yh: opereelag Range b

prinsary compacting force of a Rammer is a j,ase Aspihm ..;f.y W.
: ring action delivered by low frequency, high -"- - 4 .W w ^- *-

~~ "

act bicws. This action is necessary in cts /, ' " ~2 %-

i, und other conoseve sosis. WACXER Rammers
___ ,,

) produce a vtDramry action which brcadens cw-- *__ ____

_

r rang; to incJude granular soils. d -.nu15 -

& '- . <- _

^ ^

_ .gtse and Cuniity -
' - - - - - -- -- " "E- -M -

__9'- - 's=E

stractors have learned to rely on WACKER de- ~ ](-~ ($_) S Y ~Z[-]4;
AbiHty. Few w,64 comprormee on a lesser me- 4,,,._

-ie s6mply to save a few original investrnent - _ _ ;""- - -u
v J"- - - - -****

ey times the once of tha Rammer. t
__ M *ars, for even an hour's dcwntime can cost

_ _ _

**r.spei@=r. 1 = _ . w_1- ;;

-

_

o
-

_ _ _

WACXER Rammers are tested and rated per +N -
*

astry st:ndarca, CNM. EMS Standerd et. i- - = -C.
4

- um ~-
- %=Ce'# h3g n .- a 3

.

--

fandle Doubles as a Guard. A special-design, _r - neaar
and the engine and serves as a mour.ttng for be 4 Y- aspe=

-=
,

y -- -*?1
-

-- ' + '

ck-mourned handle forms a protective ring E- -' - ,

n- --

;-- 7- ___.__
. :-;eg -=

erariable-epeed thrcttle control. --
"

...m - ,

, parit Arreeder Silencer easily meets OSHA reg-
~ M iW

sord for notte Control . . Is approved by U.S. * ** '' '

. , , ,
:st Sefvice for ute in dational parita.- -' * * ' - ~.

._ ' A hw-assE
.% _ kN4 .

-j[[ '---( ,

2entrifugal Clutets permits frowheeilng idle .-
'm~ ' - - ~ ' ' *

,

oasy no 3osa s* arts.
,

. % .y ~ _^
, ,

# ,s p...
,3 ' -"

b-Crack-Jtisistant Sfece. Laminated hardwood or ]? ttgl y .

-

gh'.kJ., *
.

_ctd compound higft-<tr: pact shoes used avt sal ,

_y^ ~ ~r or Romniers resist cracking ecmmon to ats- > .

Od3l I . . CM' <~NN
. - .,.u- .A . - -i . , .

. Y'

^4 shoes. -~ J <

[khfdM' r,,ria -'
.

! 3xt and Spring Systw comc:etely enclosed
edj-Ja;4dJ.4didacv__-a#g ~ . _ _-

* - - sud d
' protected by cont.m;ous tubncatnon. -

, y

4wo eyese wn. wen ance.eton carouroter _
_

at affected by the mecNne's rarrming motion. -

-

7 '""*48!! 4.-,.

way rutered ru.s syst.m keep. aur,she dirs D '

o vttaa moving 2ng:ne porta. -

.
;. ,,.

d} Q Q "T'.9,, ~'''
7 1 ., ,

Ubaisd.$M%ter %.e.,& -
W ~

s svRscoe< .,1sw p oraiu.w.cr >
~ ,

U M_ e m 'd .
.. | I'SE "

+
<

,,",
...

spscra_ _ P _a - -

.;.

; p,_ ___

4
,

.g m .n. .; .

---

Y
_

3 W@ w arm W
. cz % ~ .2 ;-ikk 1: r: .m-x - ._

,

j l
.- Specifications

m. /'"" ' OPER. SHOE NP fT L5/ ELOW5/ LE/ UFT SQFT/
'

MODEl.
Wt 04) !!ZE ust (SAE) SLOW Mllf SLOW (tal MR' -

.=D. _

GVR 75Y - 87*' $ x 13*'- 34* 23.2* 4 800* -- 1 1120*.c 10 1710*
~

'

M. GYR 100 M 125? ' 11 r 13**- 5* : 310 % .630* | t 590* *.- -to 2915*
,

,

,'_g g * GVR 151Y 134' .11 x 13*. a $* 54.3* - 620' I 2510* - 17 3C30*, M. 7'
- . e s .> -4 tva mv uS* i 11 x.13* 22* x3* 630* . { 2s10 - | 17 t a-

; ay,pJ.;y-g GVR 223Y 204* 16 x 15' 6* 73.1 580* i 3510 1 20 3!20-
.u ..

I. _ - _ _ _ _ _ _ - - - - - - -
*Reese ser ctm mm ebensere 99.
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E.. WACKER
'

VIBRO-PLATES.

f it has all these outstanding features,it can only be a WACKER
ligh frequency vibration sets granular pertictee in

_ _ _

_ . _ _- '
a wv

_ .,_ _ gnotion causing them to sitt down, fill voids and Eg- .- ";(":4'* N-
"

En ** /norove key seating of the sod. Esq one. man dj ". *'
- - jf@ '-

-

' 6 '
T ''Ec -

.-
andling and low cost reistionship to cs-.m'--J Wa's^ -- m

. . .

friciency make WACKER Vibro Plates a soild fav. fA*2-
--

._

---'-

* ' ' '

leve@Er_,- m .- .
|E

rite among contractors, municipalities and other
E

sers. Some modele also offer gravity fed sprin- --- - - - --
ling system for hot or cold mN anchait compec. d __

m-.-r -
, _ _ _

-

,I .. ]
,

en.
B""7-~......._wy__=_ _

utures. which hoto set WACKER Vibro Plates
oart include:

|
'-- g r g't4

~~ _->

-

gj-- " ~_ 5 2-', ,, -

;'Guiding Handle is shockmounted and reversible *C |-

tr operator ease and comfort.
1 _m-- -

__
~* '

L[p5--- -' - '-
. Cendrifugal Clutch le fully throttle controlled.

""'* "7
' dC' ' - ' ' - - -__

iemp- -

ngine free-wheels at idle for easy, no-load start. ' L' ~ "
-- l''.#1 i N_ v'-"

is. Outch engages smoothly as rpm's increase.
.

-- -- ~r, -r -gg g ., - _7
-

..
. Bette and Pulleys concealed and protected for

- | - - " ~ v'"e51RIJefoubi3 free in-service operatien and operator m." g % Mipiety. p - ~ - - -'- YY .:.
_

-t 'y3
k ~

l' /. Hoewy Duty Redler 5+eringe specially designed i

' . '* 8
~

-

'y- - ''
. -.

/
I withstand vibratfort shociLloed and to trar: Smit I k% _.
ill compaction energy through base plate.

. [ '~i O
~

!

" :M@ - u - I'

. Sealed Lubrication System. OTI bath or grease A .o . c' - D 4 '~

brication system providee exciter and roller bear- t;# '
-

i

!
' ''

gs with constant supply of cisen lubricant. ~

1-
.

8 ,

| |,

. Siteoir Csunted Engine.Special resilient shocks

W guiding handte.
~ WM, ..;i-Nbs

- , , app ih 5:Ili
'e ''tunc* to isolete ple*e vibrations from engine --

-
-

wat =-, . ,

gg,,, % 4 - ", . ,
..

, Hlgh Strength Steel Base Plate with preformed N"
.,

"
" ' ' , , ' 3*- > - '*

|@1 I'i .cloing edges forsmooth turris.
j ; .

8 -r '' ,, ; .,|.

| .
, Two Mees VWratory System-a WACV.ER ad- '.1

'

,

eE**%^ * .,'. * g - E *1 - . .-J" %#,.:mtage. Two secarate " masses" are concentrated
.

! ', %.' * ^ ' ' *

rsctly tbove soil area to be compacted, l.ower
.

% ;;, . W -s d #
,.

eass contists of base plato and exciter to pro.
, ,y,,. * '@ ;i

aca vibr tion. Upper mass consists of shock p.g -
-~ - - - - ' g o?#?

ounted engine to power the vibration system. m
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Greu. etaTE NP *
exerren seven trrr se rT/WTM SI2E M (SaEl T RPet PT/Ittil M NR
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- _ s, i .. WPg 155 ?- ' 168*. 21 x 24" e 3*w, -2350*r 5700 " $59* - '10 <aato c',7$7Ml'' 'l * VPS 1EBR- i185 5 21 x 24? ' 4.6". 2500* 5850* - 52* - 10 5100 " -
a <

"'"E"'- - - - -'

:. yPg iggs 7 168*e. 21 x 24*t a 3t.t; "2350*. * 5700* s - 55 * - to - 5420*-:, VPt 180ll. .183*:; ' 2t x 24*t W-a- :-2850* 6250*- -66*" 10- 6500*?;meansithve-
ype 318 254*- 20 x 28' 4.8* v 4600* 5300*'- 75*- 13 7440*.

<@
. . VPS 200 257* 21x22*' 6.25 4680*' - 5000* - *100* 13 10250*

.
,'sm .,, ,s. < . 25 24 x m . ... 2 00 . . . . O._

.. -

Electrie needels~

(_ VPE198 168* 19 x 24? 1.59 2275* 5000* 45** 10 1 4275*:fM'.MNE I vra toe . is2- 21 x 24- 1.5* 2275- 5s00* 43* 10 t 4500-
A ,_i - :-
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:- DIESEL VIBRO-PLATES
.

If it has all these outstanding features,it can only be a WACKER
WACKER Diesel Vibro P!stes combine the highly - ~

effective v6bratory action for compacting granular .. M 'd M' T D D #
## )and mixed soils with the offielency and durability .ModetDVIA1500NM_ arwJm u ''"-

p;-
- '

of diesel pcwor. Ideal for large aree compaction _ _ 'axtzterasystemqu. ondesgitrecqlonal., vibra f
-

on perking lots, dems, around bridge abutments,
~ along railroad beds, highwey shoulders. etc. Also

. 1813r38".htataIs'Idesttfor:traccit -. e
baddT111 edam 500We% __ a ;poIulIr for confined area compaction around I latifoC%m"""

-

g .,,., ,_ ! {.tanks, forms, columns, footings, under concrete M 'I,
[pstans, base procaration basements and soil basse

insid) buildings. - - - - - -

g_, gu

?.,, ,, %,

Shecit Mounted Guide Hanene reduces operator - 7.54r.h( [
~

fulgue. ' -- j ggj. . m.

C5 Seth Air C1eener. Efficient, easy to service, can ' - 'E '=- - :' >> e.
'~

account for many additional hours of engine life _ \ ,./ D ,.,t
_E-3 4

on dusty construction jobs.
__ __~- -

,3 p ' 4 > 3 ,"*-"- N i,

a .m mSealed O!! Bath Escitef System wetit special design
|

- _M S . 4 k ''
self-cJigning roller bearings. I,

.

ATI j-..s-c '.,

Traresport Wheets. Standard accessory for models '
-

g.:w_ ,. ; x -

[ '.Q: _DVPN 4000 and DVU 1500 N/W. ,

_
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*=='a= Specifications

g OPER. l
f0PLATE HP EXCITER SPEED (LIFT) SO FT/

WT(It) SIZE (tel (SAE) RPM FT/MW (!al MR|, , pp
san.ess es trusse DVPN 4000- 81 5 * ,10 x 35* e 1(18* 29200* 2$00* P 80* 25 12000*

ba dees OVU 1500N/W and DVU 3001N/W feature DVU 1500N 680* r 18 x 36* 6*'-- 3700T ~ 1620- . 35' 20 3150r.a
a system of two exciters Diaced symmetr9cally at - 0VU 1500W 785'' 30236* 6*. - 3700* - 1620* 27* 18 . 4C50"-center of beoe plate. To change direction of travet.

OVU 3001N - 1190* 24 x 42* 4* -1800* 1680* 50* 32 i 6000*/i *iy*%%'"";2: T *g2e'h=:' *'''*-g OvU =iw u50- ~ 2- e- n= - =0 - 35 - 24 i 7=0 .
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; WACKER :
.

'

VIBRAT'ORY ROLLERS
t has all these outstanding features,it can only be a WACKER !
live on uride reage of soile. Vibratory reffers

- ~-9g- x _. -- - -- -

y,,I_

- >---mse effective cornpaction in all types of soils -

{- }
,

sands and gravets to mixes with high clay chWD
'

- ' -c +-

nr. Used extensive #y by utility construction " " ,

6neintenance crewe and by contractors for F'ggc--~ cfon I'ha iQwM i
--

' action in trenches, sonstruction of road beds
ither base preparatson. Versatile Mode 4 W 74 c# "" 'iFalsein-its= racks:5Ditri wict.t

u E
Iis used fcr hot or cold m x aschsAt,compac.

.
m

" -

5* *

MACKER Rollers feature now certter of gravity -

4 ; !crit on uneven terraan; choece of vibration c. "

| |operation. - - - - - - - - ~ ^*

gp..,,@ -
i Engine Power. The construct 6cn industry's

_ .- - j g.

.-

; --
' popuser engine. Selected for the tough jobe -

.. .

,.

-

3 unmatched durability and efficiency.
_

7

. enent Lubrication. Only the engine needs d 4 T:,.

11c attention.
I

Hlen Muttlotles Effectiveness. Vibrating drume
,

,
>-pr the CornDection effect of a stellC roller

,

'3
jr - '

|

i" * * * .*

tirnes the weigrit. Cor example, the stat}c
: I prWruf e of Model W74 is 31.4 lb.!In. {M.= <-

w^ %. y-@,1 .|
mic lineel force (with vibration) is 153 lbJitt. -

__ 'J ~ * _
i

,

, enct"ase of altnost 400 percent.
.

,
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lSpecifications
i

0AU" CENT. $PEEDS upy, gg UN. PRES. VOLUME I AREAWT HP gN005. W1DTM FORCI FT/ MIN Ib/le CAPACITY I, CAPACITYM M gpg
(int (!nl F er R SOIL ASPHALT STAT OYN CtlYD/NR l 10 FT/HR

. #C 55'b 1608- # 27.T ' 8.5'' 6730- 2800' ~77/132 ~ 18 A M 7 *: - 3P'' h 1555 '465/800n 8350/14350

-

U74 ' 1850 29% ^ 85' 9000 3000 82/142'2| 18 ' 18 31.4. | 15.3 675/1170 12100/21000 !,
.

- ,. r.n 4L 2095 29% - - 8.5 9000 3000 82/141' 18 . - :~. 35.4 .I 15.3 573/1170 12100/21000 !
a WOH 84 _ 2730 34%. 11 9000 3000 55/110.. 24

_ 42.5 l 140 - 700/1400 9500/19000_ w.-
,
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Bechtel Associates Professional Corporation -

777 East Eisonnewer Parkway
Ann Ardor. MCnigan

f/'(!
umum P O. Boa 1000. Ann AfDot. MCDigan 48106

November 1, 1979 sp

hiBLC- 8397 e p a--- u

| U.Consumers Power Company
j

1945 W. Parnall Road [=.

Jackson, Michigan 49201 NOV 7 1979

pn AsanWEAttention: Mr. R.C. Bauman

Subject: Consumers Power Company
Midland Plant - Job 7220
Diesel Cenerator Building
Sectiement Investigation
File: 0270, 0279, C-1700,

C-2645

Gentlemen:

Attached is a copy of Meeting Notes No. 866 which addresses the diesel
generator settlement investigations and filling of the cooling pond.

! Very truly yours,

p dl,

W L.H. Curtis
Pro' ject Engineer

BCM/js
10/24/13

s

cc: D.3. Miller
T.J. Sullivan

.

.

!

.,umintHS PuwtR CumPANi

mk ,g h r _

O 11

I
|

- NOV 9 1979 2
'

IELD QUALITY ASSURANC
-

!

MIDI.AND, MICHIGAN
-

.
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._m



.

'~I~ (;' 6[
., r

Bechtel Associates Professional Corporation,

777 East Eisonnower Parkway
Ann Aroor. Micnegan

asmassess: P O. Som 1000. Ann Attor. Micasgan 441C6

|

MEETING NOTES NO. 866
.

MIDI.AND PLANT UNITS 1 AND 2

CONSUMERS POWER COMPANT

BECHTEL JOB 7220

DATE: Friday, October 20, 1978

PI. ACE: Ann Arbor, Michigan

SU3 JECT: Filling Of Cooling Pond And Diesel Generator Settlement Investi-
g gation Status

k
u FILE: 0279, C-0280, C-2640

k ATTENDEES: Midland Proiect Geotech Staff Construction
%

P. Martinez S. Blue K. Wiedcar A. Boos't M. Rothwell J. Wanzack N. Svanberg J. Bettsk G. Tuveson A. Marshall
C. McConnel

3 J. Simpson
\ W. Moring
1q G.~ Butler
1 S. Godwin

PURPOSE: Coordination of act(vities regarding filling of the Midland
cooling pond and diesel generator building settlement investi-

! ) gation.
; *

ITENS DISCUSSED:

-

The following points regarding filling of the cooling pond were discussed.
\ 1. CPCo has withdrawn its request for additional borings in the dike

pending further review of the Bechtel position.,

2. W. Terris of geotechnical services and the consultants, Dr. Peck
and Dr. Hendron, recomended filling the pond. -i

|

3. A. Marshall has made a preliminary inspection of the dika and will
*

complace a final inspection by October 27, 1278. (A. Marsha11'
action)

!
=

I
; . . . _ - . _ . . _ . . .. _. . . . . . .

- - - - - - . . . . , ,- - - . . - - . - . _ _ _ _ _ . - _ - - - -
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Meeting Notes No. 866
Page 2

4. A. Boos stated that the pond could be filled uafng temporary facil-
ities in a period of 2 weeks with approximately 4 weeks total time
required including setup time. The field will present to CPCo the
Bechtel recomandation to fill the pond with a target completion of
November 30, 1978. (A. Boos action) -

The status of the settlement investigation for the diesel genera ~ tor
building was reviewed. The fonowing points were discussed.

1. The consult' ant's reco===ad= tion to preload the building is still
ftra.

2. A meeting win be held in Urbana, niinois on November 6,1978,
with Dr. Peck and Dr. Hendron. W. Ferris and CPCo representatives
win also attend.

7

3. The soils laboratory is currently working at marinm= capacity to
analyze the samples taken at the site. Current scheduled completion
of testing is November 6, 1978.

4. Upgraded material is available for the preload fin. The field
win explore the availability of frost procaction material if it
should be needed. (A. Boos action)

5. The instrumentation needed to monitor consolidation of underlying
soil was reviewed, geotechnical services will develop a cost estimate
for instan ation of this instrumentation. (Geotech action)

6. A specification will be needed to cover monitoring of the building
and underlying soil during praloading. It was suggested that a
similcr specification from the Quanicassee Project be used as a
model. (N. Swanberg action)

.

7. The feasibility of undarpinning the structure shovid continue to be
pursued. The feasibility of the removal of existing underlying
material should be explored. (N\ Swanberg actico)'

.

8. The option of installing a mat type foun'dation was discussed.
Currently five methods are being evaluated on.the basis of cost and
schedula. The most favorable from a cost standpoint is to attach
the mat to the building wan s only, and leave the generator founda-

; cions free. The moet favorable from a schedule standpoint is to -

remove the azi. sting generator foundations and place a monolithic
; mac which attaa.has to the existing wans by drined-in dowels.
'

| 9. The status of the fill and structures on the rest of the site was
reviewed. Geotechnical services will provide a progress report on _

; the entire rite by November 24, 1978. (Geotech action) The frequen-
' cy of settlement measurements on selected buildings will be increased
j based on direction from engineering. (G. Tuveson action)
|
|

|

.
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Sechtel Associates Professiona! Corpora!ica,
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fater-allice Mr:mc:an::um
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.. /. Sevgen Date my 0, W
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;. < ,,, . ulna.1 '71 nc t'. sits 15 2 From it. L. Caselairerry*
..'d 7220

$ .I Q ~j ,: 'i 't, f-p.:in . 7111 :fatarial Areas Cf En gine ri.2.;, ,,

.P -' ' s 't : 2 a' O.
:

?! .' e : 0274, C '!Qi, C-210 2 l*!

ca.c .a At Ann Arhor -

. .. Croca 3.MY 2 3 E6
_ ,

7. '. Connelly
2. 1..o 32CHTE. PCW:E?. CC.9?.
3. .'.fIfi ) O 3 72.0.G

? Z.9
~.

nn 7.mtgency Slesel Fual Scoragt, ues b.w been cov+d Southeast,
. 3.sy fro:= th= Cen.iensata Sterage Tanks.

T..3 " Class. !" fill aran required for heigency Die.=e1 Tuel
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E undarstand chac chers is seanwne17 shout 7 fe=e of

. "ren-Clan,1" fill in this area. Therefora, h aineerin's'

r cor:nends that bordtip.s be taken to evaluate the !n placet

! Neity, wistrare contant compaction, grain size and sp+c111e
. e svi<.y of soil In the area desi;;nated for amer 2Ancy diesel.
Twel c.3nks, as .shes.n on Inclovnre 1. All restx should cc fom: F.necificatica' 7220-C-208, Rev. 7 and ' e adminisemd T r r.*:ei
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i Midland Units 1 & 2.

Job 7220-101.

'

.

MEETING NCTES '

'

DITE: 28 September 1978
.

LOCATION: Midland Jobsite -

Midland, Michigan
,

. SUBJECT:, Settlement Observations Some Fill Supported Structures ,
.

ATTENDEES: CPCo. Becheel Consultane
.

.,.
T. C. Cooke S. S. Afifi Dr. R. 3.. Pack'

D. E. Horn J. Betts,

i A' S. Pratt A. J. Boos
3 0. E. Sibbald R. Castleberry' *

R. M. Wheeler 3. J. Cheek
'

W. R. Ferris
'0. H. Holman

j- T. Johnson*

,

! 3. T. LeFevre
: 3. C. McConnel

G. Tuveson.

K. Wiedner .

A. S. Marshall -
, , .

DISCCSSION:4

.

Purnose

The nesting was held to discuss settlements of structures south of the
'

turbine building which are founded on fill. Dr. R. 3. Peck was met'

by W. R. Ferris, S. S. Afifi and G. T. LeFevre on Thursday morning -
* and all drove to :he sits. Enroute Dr. Peck was triefed on the

genersi site conditions, . settlement observations and preliminary find -
ings of the exploration and testing progrsa. Upon arrival at the sita,'

Dr. Peck was .further briefed by client and Bechtel personnel. All*

parties then toured the site and inspected the buildings where
i aattiaments have been reported..

.

i General.

1. The reference benchmark for the plant is located outside the
plant area and has been checked every six months since 1977.

2. Salt wells in the area are completely capped and monitored. 3rina -

! production started in the early 1900's. -The salt is located at
*

! about 4000 ft. depth.
,

,

* 3. The major settlements noted to data are in structures founded on
the fill south of the turbine building. These settlements are-

based on measurements sede on construction scribe marks as reference
which should be accurate within 1/4 inch.

.

.

~
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Meeting Notes, ,

28 September 1978,

Page Two,

3

The diesel building settlementsvere first noted in Julys.
,

1978. Thsy now range between 1/2 and 3 inches.
'

b. The southwest corner of the turbine building has settled
3/4" since May 1977. It may hav.a been influenced by the
adjacent excavation for the admin'istration building.

.

c. West transformer pads settled 2-1/4 inches. Since this '

measurement was made about 5 feet of crushed stone was
placed in the large area iurrounding the pads and no sectiement
of the pads was noted.

.

d. The ser+1ce water valve pits (added weight near zero) have
settled about 2 inches (1-7/8" and 1-3/8"). No settlement*

of these pits occurred in the past month.
,

4 4. No long term records of grourd water table are available for the
Midland site.

I .

5. The sand layer below the clay till is located at 150 ft. depth
and has a piezometric pressure at elevation 605 . Original.

ground water surface was assumed at the tame elevation.
-~

.. .. . . ,
.6. The pond operating level will be between 618 and 627. The pond'

was filled in March 1978 to about elevation 622. Now the water
table in the vicinity of the' diesel generator building is at
elevation 622..

7. Circulating water lines buried in the plant fill are backfilled,

-

with sand and permit water table to rise to pond level in the
plant area.

.

Diesel Generator Building s
.

; 1. Building dimensions are 70' x 155'. The present foundation pressure
is about 2 kaf except under the pads where the pressure is 1 ksf.
The expected maximum pressure is 4 ksf static, 5.5 ksf dynamic..

4 2. Backfill under the building was done during the latter months of.
*

1975 and 1977. Most fill was placed in 1977 which was a dry
year (starting in May - latest placed in October). Most fill was
placed with rolling equipment. The material was brought in by
trucks, spread by a doser and compacted with a vibratory sheeps-
foot roller. Duct banks were put into the fill by digging trenches -

*
and.beckfilling.

*3. Construction scribe marks were used to check set:lement. Dates
.

when these marks were set is not precisely known. However, the,

concrete was poured in the period March-Hay 1978, first pour.

in October 1977. The settlement was first noted in July 1978.
Initial values are referred to the initial elevation of constru_ction.

.
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f Meeting Notes

'

/ 28 September 1978
Page Three* *

,

,

scribe marks which are accurata within I 4". The monitoring is
* '

1/
being continued. . .

4. At the east end of the building, there are places where the foundation
is separating from the mud mat below.* This indicates that the
building may be arching over hard spots or the fill may be settling

,

under its own weight.,

5. A trench along the east and of the building was excavated to a
level below the foundation to install electrical duct bank.

6. The clay fin under the building came from the pond and the sand
fill around the piping is imported. No on-site sand was used.
The clay fin is random with varying sand content. It came from a*

stock pile that was used between 1975 and 1977.
.

7. The first footing was placed in October 1977.- It was covered and
i hea' tad.

Exploration and Testinit
,

1. The exploration program consists of borings to conduct standard
; penetration tests, obtain Shelby tube samples (3" to 5" diameter),

and obtain information on ground water table. Also Dutch cone
measurements are being made to correlate with test sangiles.

2. The 'laborator7 testing consists of unconfined compression tests,
unconsolidated-undrained triaxial tests, consolidation tests,
classification tests, Atterberg limit and grain size tests, and-

clay mineral analyses. Compaccion tests will also be made to'

develop Proctor curves and conduct strength and consolidation tests-

on samples dry and wet of optimum. Samples prepared dry of
optinnan will also be tested for strength and consolidation-

after saturation. Consolidstion samples will be first loaded to 1
kaf without water, then they win be , flooded to determine the
corresponding settlement.

,

3. Test pits win be made to -determine in-situ density, obtain'
,

su..icient samples for Proctor tests and conduct pocket penetrometer;

tests. ,

i Comments by Dr. Peck

* 1. Make test pits at a number of locations and carve large size,

samples for density and Proctor testing.
,

. .

2. Look carefully at test pit walls. Take pocket penetrometer readings
along the sides of the test pits on a grid pattern.,

,

.
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/ Meetin( NotesI,
28 September 1978,

Page Four:
,

'

3.' Plot settlement of the building at different times and show contours
of equal settlement to see if the building is equ=14-4"!. This
will indicate how stiff the building is. Add settlement points
if necessary.

.

4. The fin is probably settling under its evn weight in combination
,

. with settlement due to the building weight. The till material '

I '* * r I
'

may have been placed in dry chunks with some voids. When the,

'''E#** 7 material is dry the top will s'et well, compacted and the botton,
,

will r.ot. Following this, a sman change in moisture vill probably-,; f

result in increased compressibility.-

J

6. . Settlement may not be related to applied loads. It will be helpful
* to monitor light structures on the fill near pond.

7. Regional subsidence. *

a. ' Make sure exte'rual benchmarks are satisfactory.

b. Obtain the Dow records of settlement..

! 8. Install borros settlement gages at several depths to determine race
and seat of settlement.

9. Instan observation vens ar6und the fill in the plant area.

Dr. Peck" said that it was too early to discuss a fix as all of the ex-.

pioration testing and observational data were not yet available.
*

He also said that he vill read and digest the preliminary data given
to hir. and may have some additional connents to make on the investigation.

.

\
*
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$,. . * F RESPONSE TO QtESTIONS ASKED BY THE NRC DURING THE 7/13/79 PRISENTATION ':} f

References to: " Question" are the NRC 50.54(f) Questious-
,

j " Item" are the items in this list

j Item 1 Agenda Item 2 - Is it possible that the condensate line or other utilities
;

are still providing support to the Diesel Generator Building? (Lyman Heller,
l

Darl Hood)

Response: No, the settlement data and drawing clearly show the building has settled

in all areas. However, the differential settlement of the building dcas

seem to have been exaggerated by the presence of either the condensate

line and the concrete encasament around the condensate line or the concrete
.

| back fill in the area.
.

-
,

Item 2 Agenda Item 3 - Have provisions been made for the train bay tracks loading

effect on the borated storage tank lines? (Darl Hood)'

Response Considered irrelevant to MCAR scope, but it was addressed in BLC-8370,

10/29/79, which transmitted Interim Report (8 to Consumers Power Company

Item 3 How does dewatering tie into the load test of the borated wacer storage,

tanks (time frame)? (Lycan Heller)'

Response: Adequate secticest.t data can be acquired by the load test whether it is done

prior to or after gewatering. Therefore, the dewatering and load test

are censidered to be independent items.

.

Itsa 4 How much settlerxst of the borated water storage tanks is acceptable?,

(Lyman Eclier)
|
| Response: Original plans outlined in BLC-8370,10/29/79, were suspended upon receipt

, of Question 31 fron itRC.
E

~

i .

Item 5 Has any concrete pipe been profiled? (Ron Lipinski),

'

IIt was noted at this time that there is no Class I concrete pipe in the fill.

I Response: No, the rssponse during meeting'is correct.I

;
,

,

-
. .

' i

!
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Item 62 What is tha limiting facter in (to design cf ths cinertta duct banks?
'

.

(Lyman Heller)

Response: ,The design of buried utilities was described in the response to Question 13
1

with additional specifics for the Aux. to DGB duct in the response to Question 30.

!

.

Item 6b What is the basis for the assumption that no further remedial action is

required for the duct banks? (Ron Lipinski)

Bechtei responded that sectiement monitoring would continue probably through

cable pulling.

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 boundarias, and have been evaluated

for Category I seismic effects. The integrity of the ducts due to plant

area fill settlement will be determined by techniques described in the,

'

response to question 12 Table 12-1, Note 2. Additional discussion is in
the response to Questions 7 and 30.

Item 6e Did we analy:e the load associated with a large crane parked over the duct

: back which may have a void below it? (Lynan Heller)
i

..
Carl Wiedner discussed the flexibility of the electrical duct bank and the

'
i ' structural analysis.
!

Response: Irrelevant to the MCAR. It was not a design load combination and was

not analyzed. Additional discussion is in the response to Question 34.
i

Item 7 Is there any corrosion protection for stainless steel Class I pipes?

(Darl Hood)
*

_

! Response: Irrelevant to the MC.UL.
.

;

I Item 3 Chuck Goulds Presentation - Question concerning the valve pit caissons

going through construction pads and reinforcement of caissons for transfer
i

of horizontal loads. (Ron Lipinski)
I

,

.
.. _ .

.

_ _ _ . , , - . . , , - ' " * ' "
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Ites 8 It ras noted that v ricus toolc would ba 'used fer demolit4cn which would "?I*

; Cont.
deliver about 1,000 foot pounds per blow and that this would not damage any

of the other structures. It was also noted that the valve pit crana pad '

I.

ves about 2 feet thick.
.

Response: Response made in meeting addresses caissons going through the construction

|pads. Caissons will not provida for transfer of horizontal loads.

(refer to MCAR 24,Incaria Report 7, pass 5)
1

Item 9a Sherif Afifi's Presentation - With to 1" as the upper limit for seismic"

settlement, would there he no effects on other structures due to dewatering?

(Lyman Heller)

It was noted to be a small general sectiement to be evaluated by Sherif.

Response: Refer to the response to Question 27. -

Item 9b Why do we feel that'a 1.5 factor of safety is adequate? (Darl Hood)

It was noted that primarily this was due to the fact that 7.5 earthquaka

value was too large.
,

Response: Answer during meeting considered adequate assur:ing the factor of safety

against liquefaction was the one being quartioned.

Item 10 Whern exactly are the liqnt ' Uccion potantial problem areas? (Lyman Heller)

Sherif responded' that the small zona in the railroad bay was not 'a problem.

The borated water sec, raga tank lina w;as not a proble.a. -

| We have not smalyts.d all areas yet; however, this is-in reality a

hypothetical qusstien sines dewatering util answer the potential, liquefaction

questions in any ana in the power block.
_

; Response: Permanent site dewatering will handle pil potential liquefaction, problem -
| ,-

' areas. . , _ -

'
,

__

> r
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Item 11a Dick Leughaty'o Pr:se2tstion - Wtuld th2 Scryics W:ter Building b3 outside,

,

the perimeter of the dowatering system? (Lyman Heller)
* -

'

Response: Yes. MCAR 24 Interim Report #6 addresses soil conditions and corrective*
, .

actions for this structure.

.

Item lib When would the clay dika cutoff in front of power block be in place?,

(Lyman Heller)

Response: Design of devatoring system does not assume any cutoff system.
.

.

Item 11c Will this comply with the new Reg. Guides? (Ron Lipinski)

!,
Response: Yes. Refer to the response to Question 24.

.

_,

Item lid What will be the systema discharge rate? (Gene Gallagher)

| It was noted that it would be less than 400 GPM.

Response: Refer to the response to Question 24.
.

Item 12
General Question on electrical blackout. It was noted that it would be
low since the horsepower requirements for the pumps are small. (D. Hayes)

;

Response: Irrelevant to the MCAR, no discussion of dia'sel bachup.

Item 13 Expressed a general interest o'n getting test pit information. (Gillan)

Response: MCAR 24. Interim Raport 8 addressed test pit information.
'

.

.Iten 14
Ted Johnson's Presentation. Please connent ou ACI 349 which includes

settlement with dead load and wind, earthquake, etc. (Gene 15allagher)
.

Sechtel noted that they had done a similar consideration. They also noted

thay they would probably seal all cracks greater than 15 mils because of
__

,

!
.

potential corrosion problems and that they were still pursuing an analysis
in this area.

.

Response
The response to Question 13 addresses this, as will the study in response to

i

Question 28.

.
. . . _ . . . . ,

. . _ . .
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* Iten 15 Exactly what all will the crissens cupport? darson)

It was noted that Bechtal had not completed the hori: ental support analysis

in this s.rea.
. ~

Response: Assuming the . reference is to the Auxiliary Building caissons, refer to

MCAR 24. Incarim Report 7 (page A).

Item 16a Sherif Afifi's Presentation - Will the Diesel Generator sand surcharge be

removed prior to dewataring? (Lyman Heller)
:

Response Yas, Surcharge removal discussed i:r MCAR 24, Interin Report S (page 2) .
,

.

Item 16b How much lower than the construction water would dewatering operation go?

(Lyman Heller)

It was noted that it would be a ninf=nn elevation of 600 feet (existing till),

and that it was still under evaluation.

Response Refer to the response to Question 24.

Item 17 Are we confident that the material below the borated water storage tank is

acceptable? (Ly=an Haller)
'

It was noted that it is maf rf y clay and with minimmi acounts of sand.

Response: Rafer to MCAR 24, Interim Report 7 (page 11) and response to Question 31.
s

Item 18 Considering the settlement to the southeast side of the Diesel Generator

Building, what accounts for this impact?

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.

(Lyman Haller)
. - \

Response: Refer to response to Item 1 above.

I

|~ ~ ~

' 1
'

1
!
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* .Iten 19 Int ria Rap:rt #6 to ths MCAR 24 (50/553 Rapsrt) scsted that we would b3

i
*

removing the top 3-4 ft. of soil. Why? (Gene Gallagher) |
|

It was noted that this was to take care of weathering that the seil ahd

experienced and also possible the bubbling of air through that portion of

the soil.,

Response: Refer to response to Ices 17 above.
i '

: :

! l

Item 20 The PLOCAP location (7) shown on the drawings as a dotted line is no longer

part of the design. (Darl Hood)

The control room pressurizer is in the location proposed, but how will it

be determined that the soil will be acceptable ft;r any new Class I structures?

(Darl Hood)

Response: Borings have been done (MCAR 24, Figure 67)

i

Item 21 Since we have eliminated chemical grout what about the control tower area

void? (Gillan)

Sharif responded that this was an insignificant area and would still probably.

be pressure grouted.

Response: Refer to the response to Question 12, Table 12-1, Itac A.1

Item 22 Dr. Peck Presentation - How dould the Diesel Generator surcharge improve the

bearing capacity of the fill? (Lyman Heller)

It was noted thaz lang taza b--W ;--ty 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 tasting the caissons at 1.5 times the working load? (Lyman Heller)

It was noted that this was to avoid any unanticipated settlement in the
I adjacent areas.

Response: Response during meeting considered adequate (MCAR 24, Interia Report 7, pg. 5)

l
~

,

1
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Item 24 TCCo2ka Pr ccatatics on Schedu13 - Wh n will tha cutsff wall be established?

It was noted that there would be not cutoff wall the south end of the power |
|

, block area, since the rate of flow of water to the sands and/or clays was |

oxpected to be minf ant . However, if c.acessary, a slurry trench or chemical

grout could be utilized in this area.

Response: Refer to the response to Question 24
,

)
Item 25 Phil Martine:'s Presentation - If there is too mch reliance on testing

.

during the plant area fill what did* the dike people rely on? (Ron Lipinski)

Response: Refer to the response to Question 23

Item 26 Whp do you say re-excavation was not a cause? (Lyman Heller)

Response: Refer to the response to Question 23

Item 27 How can you possibly say there was not a problen with people qualifications?

Response: Refer to the response to Question 23

Item 28 Can you say that there was a bona fide soils engineers on site? (Gene Gallagher).

Response: Refer to the response to Question 23
,

'

Item 29 How can you possibly say that you have achieved correction action with no

"yes" on personnel as a cause?

How can you say there are bad cast procedures when pare ==a was not involved

as a cause?

The NRC disagrees with qualifications of sprsonnel as not being a cause.

(Gene Callagher)
1

Response: Refer to the response to Question 23

Item 30 How can you say the procedures were not bad?

( Response: Refer to the response to Question 23
i

| : ;
. . - . . . ._ .. ._.. . .. t

.
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Item 31 Why was ths Spec not included as a cause? (Geni Gallegher) ~+l |
i
|

|

Response: Refer to the response to Question 23

6
.

Item 32 D. Hayes also disagrees with the QC people net being a cause. If the people

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 probl J , but nothing happened? (D. Hayes)

Response: Refer to the response to Question 23

Item 34 He codted that there were also problems with moisture density relationship

; Phil said that noistura did not cause the problem. -

Response: Refer to the response to Question 23

t

i

Item 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 then do people enter into the analysis? (Darl Hood)

It was noted the:: Don Horn's presentation would cover this.

Response: Refer to the response to Question 23.
,

Item 37 Don Horn's Presentation - Why are we no longer using the Nuclear Denseometer?

(Gene Gallagher)

It was noted that because of moisture problems found in the sand and clay.
_.

Response: Response during meeting considered adequate.

l

|
1

-
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Item'38 What does generic mean? (D. Hayes)-

.

It was noted that this caans U. S. Testing in some cases.

Response: Irreisvant to MCAR

~
.

.

Ites 39 What was the source of the air bubbles .at the tank farm at elevation 611' and

bubbles at 627'? (Lyman Heller)

Response: Refer to MCAR 24 Interia Report 7 (page 11),

1

Item 40 Has the tank farm test pit (inspect 1on pit 20 I 20) confir:ned 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? (Lynan Heller)

Response: Refer to MCAR 24, Interim Report 7 (page 11)

Item 41 What other plant 1:nprovements will be made as a result of the soils

experience?

Will there be a topical report? (Lyman Heller)

Response: Refer to the response to Question 23

Item 42 Who pays the on-site CIOTECH Man? (Lyman Heller)

Response: Irrelevant to MCAR

Item 43 Is QC separate and does it have authority to stop work? (Lyman Heller)

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?

Response: See Item 4 above.

1

e

|
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Item 452 Lyman Heuct was c:nc rned with the flexura of tha ring beam. YI*

:

* It. was noted that the tank bottom transfers load to the soil.

Response Irreisvant to MCAR
.

Item 45b Lyman also seemed concerned about the fact that the borated storage tank

had no baffles. He was reany looking for a measurement on membrane

st' retching. !

Darl Hood noted that this was the basis for 50.54(f) questions.
,

:

Response: Irrelevant to !! CAR . !

!

Icam 46a Since air bubbles may have travened horizontany, how can borings 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.

Response: MCAR 24. Interim Raport 7 (page 11)

Item 46b Win the fact that the air line condition existed two months be part of the

decision on what to do w1th the tank farm soil? (Gene Gallagher)

Dr. Peck noted that you could expect some surface disturbance, but he

believes there would be little damage to the underlying soil.
.

TCCooke then noted that the piezemeters could have provided paths for the air

bubbles la=Hng to the surface.

Response: liCAR 24, Interim Raport 7 (page 11)

t

'' Item 47 Has Consumers Power Company applied lessons to other sites? (D. Hayes)

Response (Consumers Power Company)
_

. .

Item 48 How are the procedures now reviewed? (D. Hayes)
l

i Response) (Consumers Power Company)
:

!

|
|

' *
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Item'49 ?;,, Question on structur:1 mat va. cpread footing - It was not:d that it would

have to be rechecked to see that the design would have to be satisfactory.
-

The 50.54(f) response was confusing to Ron Lipinski.

It was noted that this was a settlement calculation only.

Response: Refer to the response to Question 27,

Item 50s What load or elevation will the underpinning be made to? (Lyman Heller)

Response: Elevation for underpinning of valve pit will be determined by the use of

dutch cona penetration tests. (no longer applicable for Aux. Bldg.)
,

.

Item 50b How will we decide what' load has to be applied to each pile during jacking?

It was noted that we would calculate the theoretical reactions.

Response: Exact techniques will be developed by underpinning subcontractor.

But it will be based on a combination of structure weight and sevement
t during jacking.

Item 50c Row will we transfer load from the jacks to the structure? (Ron Lipinski)

Response: This is a subcontractor design and will be included in procedures he will

develop.

Item 51 What about earthquake vibration? (Ron Lipinski)

Response: Seismic laods will be carried by the fill under the Main Feedwater Valve pit.

Refer to MCAR 24, Interim Report 7 (page 4).,

1 |

t *

I
Item 52 Who runs the show on underpinning? (Lyman 3eller)

i

It was noted that Bechtel would do the design with Chuck Could acting

! as a consultant. ~
,

j Consumers Power would then review it.
*

Response: Subcontractor af ter Bechtel, Could, and Consumers Power review of procedures.
!

|
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- Item 53 CSKarley's Presentation - Darl Hood noted that ch3 stcff was avara cf ths

confusion they may have created by attacking the soil problem from several- -

directions, and were trying to compensata for saan.

Response: '(NRC) Irrelevant to the MCAR

Item 54 Darl Hood wantsd Keeley statement on his confidence that the deficiencias

were sufficiently understood and the corrective actions takan to precluda

repetitions in this area.
,

Responses (Consumers Power Company - Sea response to Questio.123)

Item 55 Darl Hood also wantad to know whether all problems have been understood

prior to remedial action. That is, the problems should not again show up

during the remedial activities. For example, flooding was noted to have

been removed from the specification by Rev. 7.

Response: The remedial actions for each structura do have a sound basis.

Itaa 56 Will all remedial action be accomplished by the Consumers Pcwor Quality

Assurance Program? (Gene C411sgher)

Responses All remedial action performed upon the Q-listed portions of the backfill

vill be accomplished under the QA program.

s

Item 57 Will dowatering be part of the Qualtiy System? This has to be responded.

in accordance with criteria 2. (Gene callagher)

The NRC is reviewing the standard review plan and we will look for compliance.

(Darl Hood)

Response Refer to the response to Question 24.,

-.

Mg

a
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Item 58 Documentatica is needed. (Jim Knight) 3k*

|

It was noted that there is more information in existing reports and
'- ' *

that the narrative of today's discussions will take approximately two weeks

'to prepara for Mr. Knight.

He also noted that there appeared to be much positive progress in the

Diesel Generator and he would appreciate having the documentation very

quickly. (Jim Knight)

!
Response: Documentation of presentation provided to NRC via HC7E-218-79, dated i

August 10, 1979.

l
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"

Thi: :tudy concern: the settlement of the Diesel Cencrator Building (DC3) at
thu 14tdland Project. Sectlement of the DC3 has exceeded that anticipated by
itechtcl. Dochtc1 has taken action by expansion cf it Foundation Data Survey
Procran, initicting a coils boring progrca in the aica, and retaining an indo- .

pendent soils consultant.

E:timated ultimate settlecent, currently available soll boring information, and
co=paction density reports are brictly discusseri belo /.- *

. .

Eatincted Ultimato Settlements for Dic'sc1 Cenerator Building

Dames and !!oore on pace 20 of their "Suppicment to Report - Foundation Inves- "'
.

'tigation and Preliminary Explorations for Borrow F4atcrials" (Soc Appendix A)
-

state as fonows: '

*

*

" Settlement of conventiocol spread foundations, establiched on
.

an appreciable thichncsc of controlled compacted granular fill
vill occur essentiany as the load Iq applied to the foundation."

FSAR Figure 5.5 - 43 (Sce Appendix A) chows tha e:timated ultimate settle =ents *

for the DC3 established on conventional footing: over approxicately 30 feet of
controned cortpacted granular till.' These estimated cettlements are greator,,

*

than thoso experienced to-date (See Appendix A - Figure 1, pace 5, McAR Interi:tP.cport1).
- .

The rate-of-settlecient of the DGB and also the rato-of-loading (coitstruction)
need to be compared for any direct reistionships indicating that auch settle-
ment experienced to-date is to be expected.

*

Examination of Avnilable Soil Dorings in DCB Area

Ecchtel soil borings and Dame and 2tooro probo borings contained in FS/ Volume 5 ~

were examined the c are reproduced in Appendix B. Due to the limited depth of
-

these borinC and no boring inforention on the compacted fill, it is fcit thub
any further auch study should unit until nc. borinC data has been =ccured.
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j, Comnacted Fill Den :ity Tc::t

The attached 3echtel Corporation Weekly Coepneted Fill Density Reports (See
Appendix C) provide dates, locstion, and rc:ults for tests performed on co:n-m

Pacted fill in or near the D'33 area. Plotted test locations have been trans-
* '

i
. . forred onto overlay: (:ce attachment) to Sive a coceposite drawing of where

t'

; the tests were taken. As can be scon, the north-side conter and northeast
-

corner of the DCB fill had a concentration of tests, yhile t!ie southeast,
southwest, and northwest corners had very few tests. These latter three4

*
'

! corners, as of September 19, 1978, are the location of greatest DGB founda-
] tion actticment and are areas of greatestconcern. The coc:posite drawing *

al:o indicates few tests were taken in the area of the eastern DG pedestal
] which has shown considerable settlement.

.
- *

*
1

.

By determining the plan fin area surrounding the DGB and the fill depth, the
approximate fin amount was computed. FSAR Table 2.5 - n lists the frequency

*

I of fin testing. Dividing the fin amount by the frequency indicates that a
M]lv,)*

[ . deficient number of f
density testa may_have been conducted.i *

|
' ~

N - -
.

4 This stud should be pursued by obtaining fill records to better establish \i'

fin " amount and verification that these tests we::e the only tests conducted.
st locations should also be verified. '

, p
i - m - .

-.

| Comments *

'
.

The fonowing comments are' presented: *

'-
.

' ~ ..
. . ..

1. What is the reliability of the dancity test informati:n? E.g., is the A N
7/9/76 test of 125.0f, compaction equal to or above the uro nigs

-
,

curve (theoreticalmaximumcompaction)?i "
i

-* ,

! 2. Vere any other density tests conducted besides those attached? ,
2 ; -

-

i
3. . Were density testa conducted specifically at areas of concern (Dc3 con-

-

| | cerns) during till and compaction? o Ad *
,

,

, . . . , 4. Were the fr,equency and location'of density tests deficient? b '

"

5.
The method of test, personnel experience, and computation should be examined.%.

.

!
g

6. Boring records from the current. program underway should be examined. p>.

i 7 The DOB should be checked and monitored for any detrimental effects as a ty
. . -

.. .

I O'

result of differential settlement. '

.

j 8.5

How does the settlement rate compare with respect to its loading rate and
i other structure settlements in the arca? Ad M

9. What schtlements had Bechtel expected to occur to-date? '

*
. ,

.
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, _Conclucion *

4

A definition of thb condition of the fill vill be provided by the current boring
Program. Laboratory tests will provide fill material characteristics. These"

atudice should indicate if compsetion was deficient. Continued r.onitoring of-

any =ettlement will provide information if the DC3 is settling at the some rate
without additional loading. - -

Cause for excessive settlement may be established by this irbormation. Po==ible
methods of resolving these settlczcat conditions, if necessary, will depend uponthe results of these borings and tests. ?,
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This package contains those pertinent sections of the Midlar.d Plant PSAR,-

PSAR Amendments, Dames and Moore " Supplement to Repcrt - Foundation Investi-r

gation and Preliminarf Explorations for Borrow Materials,'' and Midland 1 & 2
i ! ISAR regarding estimated maWa= settlement values for the Midland Plant*

diesel generator building.
.

.

.f The Da=es and Moore repcrt (dated February 28,1959) is the source of settle-
ment values listed in the PSAR and subsequent Amend =ents. It also ccatains1

;
'

information on recc= mended Ma4== campaction criteria, soil bearing capa-,

cities, factors of safety, and ti=e-rates of settlement.

Appendix 5A, PSAR Volume I states the design bases for thte diesel generator
*

ba4 WM - a Class 1 structure. *

,

Amendment 1, PSAR volume II presents the 'u::=arized results of foundation in-4 s
<

vestigation studies at Midland. Amendments 2 and 5 cencern fill material,
foundatien design, and settlement.

,.

The answer to AIC q2estica 8.0 of PSAR Amendment #5 and #6 prevides inter =a-
tion and calculations in support of settlement values presented in the Dames
and Moore Supplement Report. The, method of ce=puting settlements is discussed.

Volume 4, Midland 1 & 2 7SAR presents infor=ation in subsection 2 5.4 regarding;

; site conditions, excavation, and fill. Subsection 2 5.!&.10 concerns settle -
ments, autsurface conditions, soil parameters, groundwater conditions, and
design criteria. Also presented herein is information on MM-= campaction,
Meency of fill testing, and soil pressures.

*

Volume 7, Midland 13AR 1 & 2 furnishes diesel generator building foundatica
design information.

This ceWees the information currently available frem our files regarding- _.

the original basis for settlement of stmetures at the Midland Plant

.
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banks of excavations will occur due to drying and shrinking of the banks and I
,

Ialso due to the presence of discontinuous tenses and pockets of sitt in the !
.

cohes*ve soils. .

Fillino and Backfilling - Fills up to approximately 35 feet in thick ;,

ness will be required in the attainment of the finai plant grade elevation f
634 In addition, fills and backfills will be required belcw and adjacent

to structures.
.

It is reconnended that all areas in which the final grade will be

raised by the placement of fill be stripped of all topsof t and other unsuit-. .

able soll if any, and be thoroughly proof-roIIed. The proof-rolling operations
_

.

are required to detect any localized zones of soft or loose soils and to .

N-

G r h.3compact the exposed soils. Zones of soft or' loose soils which cannot be gy;
i -

, compacte.d.shoul.d. .be .re.m.o..ve.d .a..nd. replaced wi th controlled compacted fill .
CLTJ.'t ... . -

s

| All fill and backfill materials should be placed at or near the \
,~
'

j
. optimum moisture content in nearly horizontal lif ts approximately go M
4,,eight in h loose thickness. Each Ilft should be compacted'in'accordance

.-
-

with the following criteria for the construction of controlled compacted
,

fill and backfill. i'
I

7n !
b, % * Ec=noEo alnixus coneAcries ca:TEaia*

PERCENT OF MAXIMUM DENSITY *
QN-SITE ON-SITEPURPCSE OF Fil.L COMES f *tE Sof LS CRAMULAR SO1ts

Support of Critical Structures
S5 loo -N E--

*
!Support of Non-Critical Structures.

90 95 |
Adjacent to Structures l90 95 -

.

:

Areal Fill (Not supporting or adjacent t

*

tostructures) 85 90
.,

.-
-

.

;
*Maxlanca dry density and optimum moisture content should be determined by the I

Standard Bechtel Method of Compaction.
5

*
. .

. - an.no a oonen l
. . . . _ . - _ .
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' f in addition,'no compacted soils should be allowed to freeze. If / e'. c'

t. 9,

filling se backfilling operations are discontinued during periods of cold 'gg'' '
.

d
f weather It is reconnended that all frozen soils be removed

or recompacted

i prior to resumption of operations. .

Slopes of excavations cut into compacted fill materiais should be

the same as the reconnended slopes provided for excavations into natura?

| soils.
'

*

Filling operations should be performed under the continuous techn!-

' cal supervision of a quialfled soils engineer who would perform l*n-place
,=.*===*= m

density tests in the compacted fill to verify that all , materials are placed

and compacted in accordance with the reconnended criteria.-

FOUNDATION DESIGN DATA- *
.

.

General - Foundation design data presented in this section assumes,
,

that Individual building areas will be prepared in the. manner previously .

recommended. It is our opi'nion that the major plans structures may be .

satisfactorily supported on mat foundations established at the presently'

.

I
,

planned elevations. Similarly, shallow spread foundations' founded on controlled,

compacted fill soils will provide satisfactory support for the appurtenant*

structures. .
,

.

Het Foundations - The ultimate bearing capact.ty of the supporting
a

soils underlying each of the mejor structures has been re-evaluated to reflect .

,

modified foundation elevations. The results of these analyses are tabulated
,

betow:

, .

. -.

*

. .
,

8
.

.

.
.

'

*
.

,
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FOUNDATfCN ULTIHATE |*

$UPPORTING ELEVATION SEARING CAPACITY
UNIT SO f LS (FEET) LSS./50. FT. ),

I

Aeactor Sullding Very stiff to 582.5 45,000-

hard natural
ebhesive soils

Auxiliary Bu!! ding Very selff to 562.0 50,000
*

ha rd *na tura l j
cohesive soils 580.0 45,000

:

Controlled 610.0 30,000
compacted fill i.

;Turbine Sullding Controlled 610.0 30,000 .

compacted fill
.I

*

Turbine-Genetrators Controlled *

compacted fill 610.0 30,000
-

*
_ .

The above tabulation assumes that fill solis will be cohesive; if,

-
.

; granular fill is used the ultimate b' earing. capacities ilsted above will *

.

be greater than the tabulated values. The tabulated ultimate bearing ;.
t,

pressures are gross values. The ef fects of overburden to elevation 634, and
.

.'the effects of ground water at elevation 627 have been considered in the ,'.

bearing capacity analysis. .
' , !

~ ?

The folicwing tabulation presents a surmary g,rthe factors of safety

revised to reifact the modified loading conditions and ultimate bearing
i

.

capacities for the various unles: I
e

.'*

i.

. . .

*

.i
*

h,

4

*

!. ,

i
'

.

* *.j ,

*
.

.d

*
.

.
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FACTOR OF SAFETY DEAD. LIVEUNIT DEAD AND LIVE LOA 05 AND SEISMIC LOA 05
.

Reactor Sulldings 5.6 2.8
--

,

' '

Auxl'Itary Building '

- @ Elevation 562.0 7.7
*

3.8
'-

:.

p Elevation 580 9.0 4.5
@ Elevation 610-

~

8.6 4.3
Turbine Sullding 10.0 6.0 *

.

'

Turbine-Generators 6.7 3.3 ;
. . .

'

op7m% ,

!'

_ Shallow Soread Foundations 4 . i
,

The reconenended bea.

g pressures for shalicw spread foundations have

[r,o. - ., . -und water level to be at elevation 627,
<

been recalculated assuming e i

, and assuming that the supporting
.,

either h/.

: , cohesive or granular soils. .
''

I'. .

Al.LCVA8LE NET BEARING PRESSURES
'

F0dNDATION Vf0TH (PCUN05 PER SOUARE FOOT)
'

*,

C014ESivE SOILS GRANULAR Solls
: i 2

'

7,500 2,800 '
'

i'

4
I' 7,5c0 3,100.

,

| 8 !
1 7,500 3,700.

-
. . ,

12 :.,

7,500 - 4,300
i

:
|.

!

The factor of safety and allowable, Increase for seismic loads are !
.

.

w same as previously reconnended.
-

|
-

-

.

.

-

1
-

|
.

i

I
'

If
'

*

.

i

^X3
.

.
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SETTt.EMENT
.

General - Settlement analyses are based on the results of consolida-
.

tion. tests performed on undisturbed and recompacted soll samples. Consolidation

test data are presented in the Appendix of this repo,rt. The consolidation
! tests perfo'rmed in connection with the supplemental investigation confirm

that the very stiff to hard cohesive solls have been precensolidated under

overburden pressures of at least 15,000 to 20,000 pounds per square foot.
,

The settlement analyses consider the effects of lowering the ground
.

-

"

water level, excavating, placement of areal fill, subsequent raising of ground

water level and the associated time considerations.. *'

Mac Foundattons
.

The results of our settlement anal'yses forkructures supporM
en met foundattors are tabulated, bel,cw:

-

,

A
* '-

ESTIMATED ESTIMATED MAXIMUM |
'

'

HAXIMUM SETTLEMENTC~0l FFERENTI Al ** SETTLEMENT !UNIT
1HCHES IHCHES

.

Reactor Buildings
I - li 4-t,

' Auxillarf Building
'

@ Elevation 562 t-1 t-t
'

@ Elevation 580 i-I &-t
~

,

# Elevation'610 li - 2 h-t
*

*

Turbine Building ti - 2 6-}|

' Turbine-Generator Mats it - 2 t-t
.

,

.

4

.

o.

e

. e

.

WAnneen 9 MeO898
.
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!

it has been further estimated that the maximum differential settle-
- -

. .
.

.

mnt which will occur between adjacent structures will be as follows: }
,

ESTIMATED HAXfMUM
DtFFERENTIAl. SETTI.EMENTS

.

SETWEEN STRUCTURES..

' ADJACENT UNITS INCNES
,

.

Auxillary @ Elevation 562 and
@ Elevation 580 1/2 |

.

,

'

Auxil.lary @ Elevat fon 562 and
Elevation 610 1

*

.
.

Auxillary @ Elevation 580 and-

Reactor 1/2

Auxillary @ Elevation 610 and 'i*

*

Reactor *

3/4
Auxillary @ Elevation 610 and

Turbine Building I/2
*

Turbine sullding and Turbine Hat,. 1/2,

e

The results of the dynamic settlement analysis presented in the In t'e l a.l.

.

'

repcrt are considered applicable to the revised plant design and final location.

Additional settlement under dynamic loading should not exceed one-quarter inch.

Apourtenant Structures - The total and differential settlements of.

'

buildings supported on shallow-spread foundations will depend on (1) the
;

;*

,' surface settlement of' the areal fill and (2) the settlement caused by thee

!*

Individual foundations imposing bearing pressures on the order of the |
.

-

' allowable bearing pressures previously reconsnended.
' '

|''

! Neither building locations nor the Individual column loads have *

{ been mode available to us at this time. Analysis s 1: c h

.

ar$al p h __

. will undergo long term settlements on the order {{ to 2 i,nch,esL.f Is
[ estimated that shallow spread foundations supporting a total design load of

|
t up to 30,000 pounds and proportioned utlllains the bearing pressures presentedIg

| above will undergo settlement on the order of one-half Inch or less.
i
| -

.

:
'

.. .. s a . .
. . . . . .

,

>

L



_ _ _- . . _ . _ _ . _. . _ . - ._ _ . - _ . _

. . . . . - .,,

. . . _ _n.. .
. .a a i i DjgG 7 i~'

* m-
. . .

'

!
I

-20-
|
,

.

If necessary, the long term total and differential settlement of
.,

each appurtenant structure will be analyzed when the locations and structural I ;
: '

loads of these structures are kriewn. !
! .

.
4

Time 8 tate of Settlement - The time rate of, settlement for each'
- -

. . .

supported rsst foundations underlain by very stiff to hard cohesive soils !*i
i

i

has been estimated based on analysis of the consolidation test data.
.

The approximate percent of the total settlement of a met foundation shich ;-

I .,

will have occurred at varlots times after the full bearing pressure has been !
,

j i

' appiled to the suppcrting solls has been estimated and is summarized below.
-

,

!
*

*

APPR0XIMATE
;

''

PEACENT OF |
.

TIME,

TOTAI. SETTt.EMENT ,
YEARS4

5

20 *.

, 2
- :50, -

10,
. .

- .

*" 90: 60 !l
,

.,
.

;

Settlement of conventional spread foundations, established on an
;

appreciable thickness of controlled compacted granular fill will occur '*

essentially as the load is applied to the foundation.: ..

1ATERAl. PRESSURES {
s' -

i

\ :.* '> ,,

i

The walls of structures below final plant grade, elevation 634,
-

!
-

will be subjected to horizontal loads imposed by backfill meterials
, :

hydrostatic pressures, and the horizontal components
,

,

of adjacent foundation
[I**ds.'

Excluding the horizontal components of adjacent foundation loads, it
s', ,

'

is recommended that lateral pressures against rigid walls be computed using th| a
,

,

, e,
,

equivalent fluid unit welghts as tabulated below: r
*

1 .- -
,

.

$ .e

1 8

i: -
. . .

: i

i
,

* 3'

4 i 11
* n

,
, . . . . - . . . . 7,

.

n -- , . . . . n . , - , - - ,- e



_ - . . - _ . - - - _ _ _ _ _ _ . _ _ _ _ _ _ - __ _ _

... .

'
. .

*
. '

-

i
- + y8; .

,
AccEs3 ACAD '

0 8 ,/ .
.

~

{30 s' s N %

|l $ 53 R Rain gx 4" 3~'' ;
.

.

I AUXilllay . A g'

-(O'J2
-

)|:
,

zi
IUUlLO]RP,* '

.
s ~*:

CONTAINMEN,I $
'

'-~

e I
oc

~y, y l.
,

'

e*I .
_

_

,Ws - %s

J/ _. -Q,-
.# P 8 0' --"

L16-___ --
8- -

h TURDINE BUILDING B
.

-.e--- 9-

, , , , ,

, , , ,
;#'

e P13 . e i4
. . iL .

-

.

.
_

_

,Pl5 _-

.

Pl7pg g ,P l8 ,P 19 ,P20
LEGEND:! I' .

! I p 90 RINGS DRILLED BY DAMES & MOORE ,Pt2*

| N soc. NGS PREV &ouSLY DRILLEDe
BY D?MES a uooRE PLOT PLANp '

a y o

| PROSE BORil3GS DRILLED BY DAMES a MOORESCALE! l": no' DRAlh.0 REFERENCE:.

# anoscArES APPROXIMATE ..
a OF MAASI Y AREAS LOCATION DECHTEL CO.9P0ftATIOH
s "~

*

JOB H0 72?.0
. ,

DRAWING h0. SK-C-99 *

_ _ . .

g REVISION A'.
<

,

.
- _ _ _ - _ _ _ .



. _ . . . -

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

-

% =- A '; ~~~ ~

.

.

j OBE 8ORING P 12
PROSE 80HING P l3" * * * * *

@.6/0
.

gyn saseract attersee oo s. . *
A-

-

g,r s , .,,, _
,,,,,,, , , , _g #0s : mas-~ s w ss w gag

I
y( k d,j|||;,ut

,,,,, ,,,, ,

g g'' a .

ML

- - - - - - -
e.e.= m e ,

y 400 C Saa ,igg
h n

4

.e. -e, .,,

j,hy [ 4 *.

ut
$$$ R***'*****'' gyg

'

y y sven
.

PROSE 80 RING P I4
,,,,,,,7,,, .. PROBE 80 RING P 15 *.

!
Jssenscr assernay ses.:

sranets### ar-ceerAmar'

i
, . r..'N* w ~- GIS

srusets arsenernwrn= 1' '
g '?

SP[Und~ese=Y',w :=e
.Isi!! .tr" T ""* ''" "' "' ****.

k600 y ! h d/O h-.

SF I h
e 3!!: SP '

g
*. un e ese== ew sans.=

% sss 1;|( % - SP
*

8*
,

; 80 ,
!h E ' " * " " "

,

; W ai? E' 5 ggg_ W" ~ct~
see nav u,=ame ee=== ca nc.

CL
, , W 800 .

; re.y at me en smsee 4g_ g saae sioe a.w
' "

~

aT v E nE"' "343
gg, '******"m**r**

.

PROSE 8CRING P 16

| Jemeract asurrsaw es.a
, :

' PROBE SCRING P 17,
, svanos, arsceernwa

b III
. . . sas- eaa.. aiu e se . rsps , s/O #8**''8# # #I''#"N' '818N en uwe eas== rias same s

Q '.ifi,

y sraeons mn.

k #lC*

q;g . #0S .. sas== aae s am
'

,.

iit:! SP A diji. '

-

'iid N -I!$
!ii!

g
' '

ggg - % ,. S..E.'.

* " " * ' ' * * ' " '% lj|||| ML :EC W4 CL * * * ' * * * * " " * * * * ''
$ $soc ..

.se.s .a.n e,.e.s,,,,e, . u s,, "3, ,, ,,

s 3 = , .

| sensees unrem at is.e* A .ityt

N.

i iF.4y ai
sso -. -

w,,, j ut ._,,,e, -

e=ese es== c=%:iu
at.at.ef en assares

SSS

.

.

*, .

LOG OF PROBE 80 RINGS
. --N-

| s
l

*

|
- re es o se..

'
| ., - .....i .

4 *

, . - _ _ .- . . _ . - - . _ _ _ . . _ _ _ . - . --



. . . = _ - - _ - - -. . - - . - -_ ._ .- - _. .-

*
, ,_ __ . -._ . . . . -- - - - * " ~ ' ~ ~

.

.

i
PR00E 80 RING PI8 I

PROSE 80 RING P l9
g $10- s***** ^K'*"** * * *

g y_ ssnust answner eas.e

trI* ens ateOill*nONG gym,gggg pqwyg
k

i g( gg -

eseme sasser sst
N laser sgf

,

j 'h. Mi. = - - .k Wome , sag tas.,,;D '

:.y

kW ' ' " ' SP GM**

&. Mt. 1
Safet 3%, envie tenut II.Ar

g yg .

3
m_

% !

. wor mt , . . w. =r'

Mt. % || MLy .__,_ .7, /===,r.- W .m-

y .se em e,ias m..
er,

PRO 8E 80RtNG Pto .

de samust amener eos.*
, PRO 8E 80 RING P22

! esplast answner tos.s .

srewess otse m m a SC
* C men an == *gg sm -,
:

, y., -e-. e u map- -y- su '""""'"*"""''""*a''"',

h

t av- mr:
.. ese=r r=s sam =m name asemus name--- .in;

1. -
. .=ma

| I u
A li|!! c .:t;;i.Jit,

a t W -.=

n .

2
-:?H

4 m! SP ## US
: ~ sse 0 s:1 3 !.a

-

:n
D

.3. sseg a.s.iu ass-- ..!?? 5 9
-

-

4- '!!!! Em ass-- ? sP .nse s==,

M Smet fakF9 Ct.ar *:i
,

e

::'L"":"J'.7.". g $!!
w 2

| 37g PRCBE 80 RING P21 g,
. . . . .

in'.
; swact answnar san

h .a
I '

slo ..k!!'
! a2 , st m ns nest-nase s

.:m

x.a su
.e mn. . ,e.ees, si.

., s m . e sr ,..a . m
'

.
*W

*
: ' j$ ass - '

,,,,, _ ,

| k. s8,
y j ct

if
::'L"::n",e,ft,T. <= i. se..x =. n .

; 4w !H
-

!=- SP,
' k Rh '

Q a:i

u%
v

ses i - -
+1e

i
% :|iii LOG OF PROBE 80 RINGS

- -

M L'2**
I 140 h I..

| a
| M

|d *

### Mf'F 4Affp, q( . *

mese sem-e es= wee
er se.e en soessee

37C
.

*
.

- ee a s.oosee ,

.

-= *

PLAM A* IT.s .. ..

l
.. .- -- - - , - . . . _ - _ - _ _ . - - _ _ _ -- , _ - . _ . - - ... . __ . - , _ - - _ - - . _ _



. ,- . _ - .. - . - . .-- . _ _ . - . .

'

,c
.__ . ..- - .

* '

. , , , .
S

' '

*

,

s
/*, e

f
* '

,/ N.
4.

);, sc .d T N~
s.

-

scR. SMPt.ER TYPE Ur a,,

I'*

PCR 106L8 08PPIC'Jt.T To seeTAIN IN SAM #t.ER
i

k ) U. S. PATENT MO.2.3te.262 !

*
-

-q c.
-

,
ea ves evn.evs.

4 ,

3
.

.

e ' .

t) %<

.

. . . . . . ; n
,

~ ,

* r@2'n*d j g ,

'

Y .) :
! . - s. y' L. p.
4

.

,

i "**N; -
i .

M<[
,

. r

3
.

t c b,,p vwva case
'.(*. | .e

,3
,1 1 11

,

Mr ( N
'L 2

i % space v* J /N' u s e ase.

p f'b. 1 !
. .suvue.e.seem,e

,

'

,
.

f- U
|4 a* *

4. ' .Jt. -| ALTEP,4ATT A77AC.fdtNT3
.

,

, , ,
, tw.g .

." ..

-

.., . :t====.'g/,'= . :. : a, -
-

.

O..U, q ,r'~'
l

,

, b m; . !
.

-

yR. ']/ ~ca . ,,a ...iu..s , > ? j
- , -

,

,.

j ta3[dy'M - g i - 1,Ih ( $
'

.

e
- "M '

I s-
.

d

,

(
., ', +

b' \ 'M d
'IJ

.p, ';,W. ry -% 4
-

'' .
'

. . ' )-p '
.

\ %&
'

lQ
*

,. -
, ..

, . .. 3 .,
Y ' |Ylf I

' ,

; ,6 f, > 'g|re bfaq"I. a=W,3~
'

u
~| -r),

. -
i ,,

. . '__3.-
n 9. -

3,f
,

'

rMe' l'.

NQ('7(R' i
. ,

,- t.| : L-

c ..- . ~ t,8 -...
, , . . . . . . .i .. N .

'

- .

, _
, - . M fTPGA TREh8 b <

g SAfl84Bue r
, e

i jh ' 9 }),

"' 6mean,," {\
*

, ,,

g ,6 ,$ bt,

'' * gg*- |'
, ..]y

yo9 ,,

t. - '

s .. s
s m..,.s ,

s i/ j;. .

. .

f * ' .
.'

'

, w) s ,

, , .
> . -

i !
.

. .: ,,

\ (',\ ' '-
,

4 ,
, .,

4.v' \ . . - . . ..

I'
-~.

a.,
- . _ . _ . _ . . ._ _

'
| '''\q'= ' sF ~ '' *, , , ,. , . . . . ~.- -,

_.. i ,

g.
I' *

; ,1 ,

g '' N
fy \ ?y " ''*

+ .,



-

- - - - . . - - . . . . . . . . . . .. . . . _ _ _ _ ..
,

.

,

!

.

.

- -

2
5 mil'!
1 . :! N :

il;p[8'": | \ !
'

i i ,e ,
' *s ! !!|h i,ii! ! l =I .5 , .

'| !!!k j!!!|g!! , -
i s' i 11 s'N i

'

i'r1|||f||1I ! !.I iyf||g I ,, I l\ !
.

.

3

\, ! 3ifl| I ,I * *

| |||'. "llp.lQiij5|||||=' i i g
,.

t y|-q
!

-< Q,r
. ,I

sL j- 3
,

1 . s
, , z :
ij

ssi d -4 : 4 . . . . . . .

- -

,

, .=:~ _, g
., '

' - .

.

! . . , n
1

I, ), j j
,le,3yf|*<;,,;,

.

, 'I il
. ,

. 1
*

i r1(
, i i

|G !!) ,,lli |l'I|l',
|

f !! !! ;j fig r!
I.i I II

- 5'1 ni 1 , <r= t

I f L u!Lt . :<

ff;I Lf!Hu ji 11 |; h' ,, g./ f 3 1 !! i
'

| i,

| / !! i!
*

e,|i! * * : 2 2 v s , :

! N$5!$.Es$$$l@$$$$$Qg l| !-
.

5-

l, !!
r1

y
r.\ e I,

=

g'y i:1
-

is
N. |It

3, 1-- . .

1., I'. I '"'

fI 0h h'd I'! M'

J ''f 8 @ * fie
d

! .. -

'
| .

'

.
.

i *

!

i
*

|

. .

_ _ __
. O . g

. _ _. -- -- - .- -



. .

.

.
. . _ . . . . __. - - - - - - - - - - - - - - - --

.

* ; .

.

.

| .
.

.

? -

-

) - -m <

; ,a I afa i i i II I i 1 li !,

I
%
N. * ,

w ,,,m,. . _, .

'% %
N %

\g %g . .
I

j % m'-.
-- -

_ =. _a . s.._

~ ~ a **w-r-2 -p GAAF SILTY C*47 4t*T Crsts p stL7
- -..._.7,,,,..

I, ( . u#

/ _ PCI.*.3 #=3 TAC 2 C*.XTDT 23.J5PE3 CW 3t85177134123./C3.PF.%.
.

!
g g '

s ? _1,,t + t t

'$ 'il I-

,
- s N!

\, . l s
e .s414 S ti.ETattes 401.0 *'

enay 5tLTT Cf.At 'dCTE 301 EAM2 g
AND 4AAFSt. 3

==
PIIIA MDt3TtiM Cort'DT 19.M
FIIIA SW adNSTTT 1W 138.etW.FT.

,
,

g.
gj g1 \

! \ .

-
,*%

- h
'

s
4 .

' s
,y j ,

N- - g- ,

)
. .

hgi, ,- . :.,
,

~
'

| ^"N*
3 .

. *
% I

f g*

N ,bg
.

'""

j |-
,. a N.

_ \

si
. , , , g .

.

i 5 's
- A f td,.* '

g
, , .y

. \

N
Jf i ; is

i

{

%
.H -

,

*

h. \.

-.

| \,, . - < -
,

, s.

.ns ' s
J I Nl
g i ,'.

<-

! .! I .

\ _
H

I

\

,
i

'

.J
a.

..

,
-

, . ~
, ,i, ,

s !" %
| %_

''
|

,

- ,
*

! .
'

, e
*t

' ,9 | '

- C0NSObDATION ' TEST DATA. \

o

'

,

* , . -

, j y ../ j *rr ,
a

j ,
'

t e , - ,.

. NS
) > ' ~

| J ' ' ' ' e 'p

,-j'1-- . Of & *!*F.* ' 4 - 7 e
- f.'

- ,

- *
, 3

'
.

s

.,

,{, s .

, '
! . )' .7 ^ '- ; - . *r 1

,
,

,s . y t
, - , ,

# , .- .

_i ,. . , , ' . . '' fi s J. ,

, f #

--



'
~ __ _ . . . . . . _ . . . - - . - -~~'

,~ W a;-
,

t,

.

.

:

sussmas se La /m rt

., ! a3s I i i il I | III
g
a

.

N
8' 'N

,

N .

i %

- -,

.

%% N"
'

|

i 1
~s ~s 'w \ |__ m

Q ::L" LITei' hint,.
-' N Ns

. \ \s !E:I" ems 4%.n.
" xq

1_- x
1 %>

.s .

i=N 3..

a %
*~ . %

tc ~
.

i ,
,

Na^ x, ,

.0

N -

*

N
'N .\.a 3 .

\,'

an

.j \
1+ hN:

.

\. " ~
&%.

1
. x

1 .

J^
. -

.

) E

.

| .
,

CONSOLIDATION TEdi DATA
.

sammes a amoome

, , . , Pt ATfr A- 7th

.

----,aama.,,m.a=.----.s.:-_----- -_- _ - _ _ _ -



,i
-.

-

PSA~k %. Z. , - - ... -

!
; . . .

! (' S
.

.'

v APPE:!DEC SA
.

DESICIT ?.ASES FOR STRUCTURES, SYSTEMS AIID ICUI??CTf

' CI*:I?AL-

.

i
'

na design bases for structures for normal cperating conditions are goverted
| ty the s;plicable but W - desig codes. Ce design bases for s;e:ific

sy: ::: sci equip =ent are stated in the sp;repriate PEAR Sectics. Tha basic
desiga eri ..rrion for the maxi === less-of-coolant, accident and seismic ccedi-

I' * 1::.: 1.; :..2: there be no loss of function if that functich is related to
p :bli.: :sfaty.

pIAlf.I2 C7 STRUC"JRIS, Shr.4 AIID ECUI?b.2: .

-

C*.03 1.

.

Clic: 1 s ::ctures, syste=s and equipment are those whose failure could cau'set ireicue :f rsdicactivity which would exceed 10 CyR 2011=its at the site bound-Isry .sr
hue eccential for ==ediate and icac-ter= overction reib-es 2 h$s-

cf..::siet sceident or those necessary for safe shutdevn. When a sy:te= as a
|

i *

I
hcie is referred to as Class 1,. Portions =ot associated with loss of function

of the syste= art designated as Class 2.
0

i
,

. ':he fell ving are typical Class 1 structures: -

.
'

' *

Res:ter b's W n s. ~

j;
Portiens of the auxiliary h"1Wng housing the e:sineered safeguards

.

sys: css, cc= trol reem and radiesetive =aterials.!

f
'!| I::losures for the serri,ce water pu=ps, auxilisry' feed-vater pu=ps

,

i a:d diesel generators.
.

Diesel fuel storage fac111' ties.
. -

3:pports for Class 1 syste= components.
'

?!".31cn10133s 1 equipment and systems follow:
'

-

Ecactor vessel and inter::als includin6 control rods and entrol. red drives.
.

0.her reactor coolant systers cc po:ents (stes:2 generators, pressur-
1:er, pu=ps, etc) and piping, ine'"dhg vent a:d drain pipi=g inside

_j the reactor .auilding. *

,
.

.

Ecs:ter building penetrations up to and including the first isoln-
j tten valve outaide the reactor building.

,

.

| .} this ates= and nais feed-eater piping up to the, first stop valves
-m

| .V cn::1dc the reactor building.

.

.

'

SA-1 '
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D New and spent fuel' storage racics and fuel handling equipnent, in-
*

.

. V
cluding the crnne above the fuel poci (unloa,ded condition).

Ittor-driven and stes=-driven anvniary feed-unter systems..

j D=ergency generators including fuel supply.')
.

- - ~-.- .~..,___ _;
' , , ,

, , , ,,, ..
.

Reactor bnnding crane (unloaded condition).',

.

Control boards, switchgear, load centers, batteries, transfor=ars,.
'

[ and cable run.s serving Class 1 equip =ent,
. .

f Service water syste=s (critical portions).
t -

| Co=ponent ' cooling (critical portions).

Reactor bn"d'ag spray system.
.

Resctor building air recirculation and cooling system. *

.

I
I
}

Icv-pressure injection and decsy heat rs=cval system. .
'

Psheup and purification system (critical portions).

Core flooding tanks and piping.
I

|;I 3orsted water storage tank. -
-

:

CUJ52 .
-

Cla:s d structures, systens and equi;:=ent are t' hose whose failure veuld not
!thesiteboundaryandvUuldnotpreventsafeshutdown. result in the release of radicactivity which veuld exceed 10 CFR 20 limits at

The failure of Class 2structures, systems and equi;nent may interrupt ;cver generation.
s

CISIC:! EASIS
.

.

; CU.351 h.ww.u:ii DESIGN
,

':0ini Operation ~- For loads to be encountered during nor=al plaat operation'

(ex:lu'ing earthquake loads), Class 1 structures are designed in accordance
'

vith dissign nothods of accepted standards and codes insofar as they are!

| applicsble.

.

(ParagraphDeleted).
.

' Th final design of class 1 concrete structures (except the reactor buildi
_

ng)
under nernal operating conditions satisfies the most severe of the follouing( icad e==binatica equations.
e,1ven in Section 5, Reactor Building and Structures.)(Design equations for the reactor building are| 3

.

'
.

|
i O .

-

,
. ,

.

*
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t ,

U=15D+1.8L
i 'O- ,

U = 1.25 (D + L + H, + E) + 1.0 T,

U = 1.25 (D + L + Ho + W) + 1 0 T.

o

U = 0 9 D + 1.25 (H, + E) + 1.0 T
.

o .

U = 0 9 D '+ 1.25 (H, + V) + 1.0 T, *

In additten, for ductile moment resisting concrete s_ tace fra=es and forshen alls:

.

U = 1.4 (D + L + E) + 1.0 T, + 125 E.
,

U = 0 9 D + 1.25 -3 + 1.0 T, + 1.25 H,

For tructurni ele =ents carrying -ninly earthquake forces, such as equipmentsupperts:

U = 1.0 D + 1.0 L + 1.8 E + 1.0 T, + 1.25 H,

er.cceding the specified stresses:Stael structures shall satisfy the following leading cccbinaticas without,

*

I -

O D + L ................. Stress Limit .,

= f,

D + L + T, + H, + E . . . Stress Licit , = 1.25 f,
D + L + T, + Hy + 17 . . . St ess L1=it

-

= 1 33 f,
as struts and bracings:In addition, for structure.1 ele =ents carrying =ainly earthqteke forces'

. , such

D + L + T, + H + E . . . Stress hts = f, .
.

.

Accident, Seismic and Ibrnado Ica's - The Class 1 structures
.

d

Picrcrtioned to naintain elastic behavior when subjectesi to variousare in general

of desd, thermal, accident, seismic and toitado loads. The upper li it
.

combinations
tie tihsvior is considered to be the yield strength of'th n of elas-structumi naterials.

;-.

stest) is considered to be the guaranteed minimum given in sThe yield strength (T) for steel (including reinforcinge effective load-carryings M etfications.
,

ecasidered to be the ultimate resisting capacity as calculated frThe yield strength (T) for reinforced concrete structurus is
yyw yciate ASTMt

nate Strength Design" portion of the ACI Code 318-63 om the "Ulti-
.

Cenereto structures shall catisfy the most severe of the foll
--

e nbinations:/ owing loading-- .
'

U = 1.05 D + 1.05 L + 1.25 E + 1.0 T
'

.

A + 10 Hg+1.0R
U = 0 95 D + 125 h + 1.0 T

.

.

A + 1.0 HA + 1.0 R '] U = 1.0 D. + 1.0 L + 1.0 E' + 1.0 T, '+ 1.25 H
, + 1.0 R -

[
I '5A-3

'

? Amendment ;'o. 5. '

11/3/69.

. --
~

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



.

3. _.
. . . _ --. --......-- - ~ ~ - -----~ --

.
|

-

i. .

: 1

:
t

I
. U = 1.0 D + 1.0 L + 1.0 3' + 1.0 T3+1.0Hg+10R

O-

.j U = 1.0 D + 1.0 L + 1.0 A + 1.0 T + 1.25 H,o.

| U = 1.0 D . + 1.0 L + 1.0 T, + 1.25 H, + 1.0 V',

|- l'
; Steel structures shall satisfy the =ost severe of the fonoving loading combi- tnations without exceeding the specified stresses:, '
.

'

D+L+R+T +H + E' . . . Stress *L1=it = 1 5 fo o s ;

| D+L+R+Tg+Hg + E' . . . Stress *Linth '= 1 5 f,
-

| D+L+A+T +H ........ Stress * Limit = 1 5 fo o sD+L+T +H + V' . . . . . . . Stress .* Limit = 1 5 fo o ' s
| * Maximum'adovable stress in bending and tension is 0 9 Fy.

.

Wrf snm allowable stress in shear is 0 5 Fy.
.

I
Stress in some of the caterials may exceed yield strength under.certain leading

| cc:binations. If this is the case, an analysis shan be made to insure that the.

| cffected Class 1 system and equip.ent do not suffer loss of function and the.

1 ptructure retains its required inte.rity.
I .

I' U = required ulti= ate lead capacity.

D = dead load of structure and equi; ment plus any other permanent
loads centributing stresses, such as soil or hydrostatic loads.

| , An anovance is also made for future per=anent loads..

} L = live lead.
.

,R = force or pressure en structure due to rupture of any one pipe.
i

|
T, = the:=al leads due- to te=persture gradient through '.211 under

.

operating condit' ions.-

i

i
H, = force on structure due to ther=al expansica of pipes under

operating conditions.

Tg =,ther=21 leads due to tempersture gradient through vall under
accident conditions. ,

'

H .= force on structure due to thermal expansion of pipes underg
accident conditions.

*
1E = " design seismic load.",

.
'

E ' = "-4 == seismic load."
, , '

A' = hydrostatic load due to upstream dan failure. ~~~~ *

W = vind load as specified in ASCE Paper 3269q

V' = tornado vind Icad.
--"

f, = allovable stress for structursl steel.
i <

; F = yield strength for' steel.-

7 ~
*

p = 0 90 for reinforced concrete in flexure..,

.
, .

,

I - g

5A-4-
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O p = 0.85 for tension, shear, bond, and anchorsge in reinforced,

c - rete.

d = 0 75 for spirally reinforced cancrete compression members.

p = 0 70 for tied compression members.* ,

I.-

d = 0 90 for fabricated structural steel.
__

p = 0 90 for reinforcing steel (not prestressed) in direct tension.

d '= 0.85 for lap splices of reinforcing steel.
'

.

-

d = 0 90 for velded or mechanical splices of reinforcing steel..

p = 0 95 for prestressed tendons in direct tension.

De reactor building, engineered safeguardsi steam and feed-water syste:n
be ' generated from the reactor coolant system. components are protected by barriers from all credible missiles which might
of barriers is persissible due to jet or missile impact, provided thereLocal yielding or erosion ,,is no general failure.

De finsi design of the missile barrier and equipment support st:actures
i

.

j
inside the reactor building is reviewed to assure that they can withstand
nyplienble pressure leads, jet forces, pipe reactions and 6arthquake loadsQ without loss of function. Ths.

deflections or defornations of structures
sai supperts are checked to assure that the functions of the reactor buildingand eccineered safeguards equi;=ent are not i=paired.'

.

7 Ara 1 -NS AND MUI?|ST DESIGN

C =Mnents and systems classified as Class 1 are designed in accordance withthe following criteria:

Primary steady state strehses when combined with the seismic
. 'a.

stress resulting from the " Design Earthquake" are maintained
*

within the anovable working stress limits accepted as gecdi

practice as set forth in the appropriate design standards, .I,

Pressure Piping.es, ASME Boiler and Pressure Vessel Code, UASAS $317 Code for
'

b.
Primary steady state stress when co'abined with the seismicstresses rs:sulting from the "Un*= Earthquake" are limited
so that the function of the component or system is not so in-
paired as to prevent a safe.and orderly shutdown of the plant.

k (W ? STWCTURES DESIGN
..

_

.b-
-

-

Cines 2 structures are designed in accordance with design methods of accept dcele:
and standards insofar as they are applicable. e

Seismic design is in1 .h -

I
*

| -

+ -

h- SA-5
' .._
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accordance.vith the Unifo n 9 41di ! Code with the appropriate working stressO a no.1nce and shear coefficients. .

;) '

.

CIASS 2 STE1T4S AND EQUIFMENT DESIGIT -
,

[ Class 2 systems and equipment are designed in accordance with design methods
of accepted codes and standards. Wind loads and seismic loads, where appli-
cable, confom to the requirements of the Unifom B"4"'"! Code."

WI::D A!:D IARTEQUAXE TAADS FCR CIASS 1 suuuunS

Ur:D ICRCE
.

*

i

| Class 1 structures (except the enclosure over the fuel storage facilities)
are designed to resist.the effect. of a tor: ado.

! .

The reactor bn'w g is analyzed for tor = ado loading (cot coincident with-
.

:
*

accident or earthquake) on the fonoving basis;

Differential bursting pressurs between the inside and outside of
~a.

the reactor 6 4 m ag is assumed to be three pounds per square' inch positi.e pressure,
b. Iateral force is assumed as the force caused by a tornado funnel

'

having a.-*v4-= peripheral tangential velocity of 300 mph and a~
.

forward progression of 60 mph. These components are conservatively

O~ . _
applied as a 3c0 mph vind over the entire surface of the structure'

for each reactor b'4w g and are additive for a 360 =ph vind over
the entire surface of other Class 1 st:uctures. The applicable por- .

tions of vind, design methods described in ASCE -Paper 32:59 are used,-
particularly f,or sht.pe factors. The provisicr.s for gust factors
ar.d variation of vind velocity with height are not applied. *

Tornado driven missiles equivalent to an ai corne 4 inch by 12
.

c.
'

inch by 12 foot plank traveling end-on at 300 . ph, -or a 40C0-
,

pound automobile flying through'the air at 50 mph and at not more
than 25 feet above the ground, are assumed.

L
SEIE:4IC TORCES (E AND E'). *

*

AEC Publication TID 7024, " Nuclear Reactors and Earthquakes," is used as
the basic design guide for seismic analysis.

I

The " Design Earthquake" used for this plant is a ground acceleration of
-

0.C6 g herizontally and 0.04 g vertically, actics simultaneously.
-

The
"laxi=um Zarthquake" is a ground acceleration 0.12 g horizontauy and

.-

0.08 3 verticany, acting simultacecusly. !
-

Seismic loads on structures, systems and equipment are detemined' by realis-
tic evalention of dynamic propert3es a=d the accelerations obtained from

.

the attached accelerstion spectrum curves. (Figures 5-A-1 a6d 5-A-2 in .this. , Aryndix)

O
. .

-
-

..

.

d
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The perconc critical damping for structures and systems is as follows:

.

Percent Critical Damoine
~

p '

5 "Dasign Earrhquake: " Maxi = san Earthquake"O $ r*== ^==gGround(E) (0.06 (E) (0.12

Velded Steel Place Assemblies
-

s=*r== ^==g Ground,

1 ===1==) 1 ===1==>
.

1 1' '

Weidad Steel Traced Structures 2
2

Bolted or Riveted Steel Framed
Structures 2.5 '

2.5. -

. Reinforced Concreta Equipment
.

1Supports , 3
-

Reinforced Concrete.Trames and 3Buildings 5
'

.

Prestressed Can' crete Structures 2
5

Critical Piping-

0.5 ' O.526 '

of individual equipment.The percent critical damping for equipment is datar=ined by the
characteristics

,

'

_ElZTED PTPING
.

Tae seismic analysis of buried pipe lines vill be based on the princi l{30
tained in Section 6 of BC-TOP-4-A Revision 3 " Seismic Ap es con-

and Equip =ent for Nuclear Power Plants," Bechtel Po,wer Co acrationnalysis of Structures
1974.; , November -,

TI.003iNG .

.

Class 1 structures are. designed for 632 feet " probable r; d-
Class 2 structures are designed for 614 feet "desigst' fl" flood level. '

ood level.s

LOADINGS CTTON TO AII. 5:"hu1CS-

.

Ice or Samt loading - A uniformly distributed live load of 40
ions on all roote provides for any enticipated encer and/or ice lpounds per square

. oeding.
R U ERE:.T.

_ .

AEC Publication TID-7024, " Nuclear Reactors and Earthquakes "*
.

Housner, C. W.,
" Design of Nuclear Power Reactors Acainst Earth

Proceedings of the Second World Coniarence on Earthquake Eouakes_,"
Volume 1, Japan 1960, Page 133.

-

ngineering,*

j

Enf.incering Mechanics Division. Proceedings of the A=ariHousner, G.
W.',

"3ehavior of Structures Durine Eartheusk
'

as," Journal of the
Engineers, October 1959, Page 109. can Society of Civil-

.

*

Task Coenittee on Vind Forces, ASCf Paoer No. 3269
_, " Wind Forces on Structures."

_ -
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This Amendc:ent presents the suc=arized results of studies of the foundaticninvestigation phase of the envirenzental study at the proposed MiMaad nuclear
-

*

Power plant together with the report entitled "Fourtdation Investigation andt Preliminary Exploration for 3orrow Materials."
-

The propcsed location is adja-
, cent to plant facilities cf ::cv en the vestem shore of the Tittabavassee River

'

in Midland, Michigan.

consist of glacial tills, glacial cutvash, and glacial lake deposits.The soils overlying bedrock are of glacial origin and
;

j
.

|
*

A total of 55 borings have been made to determine the subsurface soil profile
to evaluate the.ioundation soil bearing capacity and settlement characteristic

,

,

and to substantiate that suitable fill materials are available v1. thin the pros,
' posed cooling water reservoir area. -

.

The results of these investigations indicate that the foundation soils aresatisfactory to support the plant leads.
1.2

SUBSUF? ACE E'GI.CRATION .

- ' . . . -
and the cooling ;ond area, as shown in Section 2.6, on Figure 2-8The exploration program to date has -consisted of 55 torings in the plant

.

areaField Investigaticus. , k cation of -

The program indicated that in the plant area the site is blanksted by a la
.

of topsoif containing roots and other organic aterial vhich range in thickness.

yer

frez !+ to 8 inches, except in =arshy areas where 2 to 3 feet of or5
'

soils are present. - unic silty

Underlying these soils are loose to dense aandy soils which range in dO to M feet.
These sandy soils are underlain by very stiff to hard cohesive

s
epth fres

soils, predoc:inantly gray silty clay, which extend to depths of 30 to 60 fa t
*

These cohesive soils contain numerous silt lenses. e.

The deeper i. oils consist of unifomly hard cohesive soils
.

!

brovaish-gray silty clay, centaining some sand and gravel to a depth ofpredc=inantly,

1 4 to 200 fast'.
Below these deep cohesive soils is very dense and clayey,about

sandy gravel down to bedrock.' A portion of this layer consists of very den
poorly graded sand at depths extending from 2% to 360 feet below grout i su fse

'

u r ace.

range in depth from 2 to 9 feet below' ground surface.In the cooling pond area, cest of the area is blank ted by sardy soils whi h,

c.

1 to 7 feet of silty surface soils were enecuntered. In two localized areas,
-

soils are underlain by fim c hesive soils. These sandy and silty
considered suitable for construction of the plant and dike fillsAll of these =aterials shculd be,

.
'

'

-
.

.
8

e
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13- IABORATCRf TESTS
,

,

The laboratory test program consisted, of. direct shear / unconfined compressica,
triaxial compression, dynamic trfaxial compression, and consolidatica teses en
selected undisturbed soil semples from the plant area;, plus moisturedensity
tests in conjunction with each strength and consolidation test and on other ;

undisturbed samples; compaction and per=eability tests'en rec:cided soil samples
ifrom the proposed cooling ;ond area, particle size distribution of selected

granular soils in the reser-roir area; rock ecmpression tests on the shale bed-
rock; and Atterberg li=its on selected samp.les f.W.m both areas.

From these tests, the anovable design values for bearing and settlement in
the plant aren, the sources of fin material, the estimatsd settlements in the
hard cohesive soils in the plant area caused under maximum earthquake loading, *

and earthverk required in the plant ares were determined.
.

. .

'

1.4 DESIGN CRITERIA .

1.E.1 FIEL AND 3ACZFIII
''

An fill and backdin ::aterials an adeqcately ec=pacted to insure stabilitd
of the fin and to provide adequate support for structure a fcunded en this
fin without excessive settlements.

, ,

1.k.2 , EXCAYATICN SIDPES
_ .

h hks of deeper excavations cut through the devatered sandy surface soils are
'

cut on a slope of 1 vertical to 1-1/4 horizontal, and banks of deeper excava-
tiens cut threugh the echesive soils are cut en a slope of 2 vertical to I

.

hori:cutal. Temporary shallev excavations in cohesive soils are cut wrticany.
All of the above slopes apply to the centroRed cc=; acted fin as ven as to
the natural in-place soils.

i

- 1.4'.3 FCUNDATICN DESIGN
'

The reactor buildings and a=*h*y building are at elevations such that
foundations are established on the stiff to hard cohesive soils which underlie
the site. Within this material and extending from a depth of 2LO to 360 feet*

below ground surface is a layer of ver:r dense granular material with Standard
Penetration Test blow counts of the order of 200 blows or greater per 6-incir
penetration. These soils are considered to provide excenent foundation support*

vithout excessive settlement under both static and dynamic conditions of loading.I -
*

These structures arth founded on earth-supported met foundations.

The turbine building, which has ita base at appr'oximately elevation 6C4, does -

not encounter very stiff to hard cchesive soils at all locations due to the
i presence of sand-fined erosion che.nels in the surface of the epy layer.

The natural soils at this elevation are besch sands of variable thickness which
-

may not provide suitable foundation support. Consequently, these- soils win be
. . removed and fcundation grade 'attnined by ths placement of centroned com; acted

~

fin. Foundation grade is attnined using either granular or. cohesive fin ma-, . .

terials. The turbine building is supported on a cat foundation on *he centroned;

1 ccepacted fin.
l

.

!'
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The allovable bearing pressures for the =at foundations are su==arized below:
,

Allowable Bearing Pressure (;st).

Foundation Dead + Live Dead, Live &
' ,

,) Elevation Lead Seismic LeadsStructure Supporting Soils (Feet) (FS = 3 0) (FS = 2.0)
-

h
j . Reactor Very Stiff to 576 16,5co 25,000

'

Duilding Eard Natural, . '

Cohesive Soils. *

A

h Auxiliary Very Stiff to 577 21,500 22,5c0q Suu ding xard natum1
j Cohesive Soils .

* .

.

J Turbine centro n ed Cem- 60 4 lo,cco 15,Cco
-

y m4 w"g pacted Fill
:
i Turbine Controlled 573 10,cCo 15,C00

.

Generator Compacted
,

Pedestal Fin
-

Shanov spread foundations established in the controned compacted fill for .
:
i the support of appurtenant structures are at a mi

below the adjacent plant grade to prevent the effects of frost actica.f= m depth of 4-1/2 feet
'- -

! O anovable bearing pressures for ' spread foundations founded on controned com-The.

rectee fin a=e tatui ted betov:t " - _ _ _ . . ..

i ,/ Minimum Allevable Bearing Pressure (;sf)8

j'' Foundation Dead + Live Dead, Live as
-

!
- Depth leadSupeerting Soils Seis=1c Leads(Feet) _(FS = 3 0) (FS = 2.0)

, .*
_(.

8

Centro 11ed Compactedj Cohesive Fi n
%.5 8,cco 12,ccof

i Ccutroned Cgeted N j
P cranular Fin: - -

- ~ - - -

|
-

: . Foundation Width = 2 Ft 45 3,tmo 4,5cc7 Foundatica Width = 4 Ft k.5 4,0C0 6,000{ Foundation Width = 8 Ft 4.5 5,C00 7,5Co
'

Foundation Width = 12 Ft 45 6, coo
.

9,cco
i , . l.h.k SE2TLE4E:IT

E. '

The '="**m
total and differential settle =ents are estimated based on consoli-

_;
.*

dation tests.
The esti=ated settle =ents include the effects of lowering toe

the imposed structural leads. groundwater level, excavating, place =ent of plant fin to elevation 628, an'.!'- below: The results of these analyses are tabulated
! h' '

,

.

*
.
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O. Estimated
Estimated MaximusFavf-- Settlement

(Inches) Differential SettlementUnit
(Inches).

Reactor Building 1 to 1-1/2 1A to 1/2'

Turbine Bi+1d* g 1 to 1-1/2 1A to 1/2
'

Auxiliary 9'*1 ding 0to1/2 O to 1/4
,

It has been further estimated that the ma.vd6
could occur between adjacent structures win be as follows: differential settle ent which

~

Estbated Max 1=um
.

Adjacent Units Differential Settlement *,
-

(Inches)
. An*414=' y But 'd% and Reac'..ar Buildings1
I 1

; Aur m a.y Buildt : and Turbine Building
1

1

Reactor Ru11 dings and Turbine Building
1/2

-

Earthquake leading of short duration should not cause additional settlement of'1 appreciable magnitude.
icading are less than 1/4 inch.The. estimated additientd. settle =ents under earthquake

-

*

Q '= ~
~ s

-

~
-

Although detailed settlement analyses are uct perfor=ed to evaluate settle =ents
of shancv spread footings established in the ccmpacted piant fin, it is esti-

.

mated that settlements win be on the crder of 1/2 inch or less provided that
the allevable bearing pressures are not exceeded and the fin is adequat lcom; acted. ey

-
'

1. !(.5 IATERAL b wmr
, a

s

The vans of structures belov fina'l plant grade, elevation 628
horizontal loads imposed by backfill mate:dals, possible hydrostatic press r, are subjected to

during floods, and the ':orizontal components of adjacent foundation loads . Inu es,

the design of rigid .aus to rasist the h-4-~~+21 Icada imposed by a gra
-

.

backfill, submerged during flood periods, the submerged granular backfin inular

cansidered to act as an equivalent fluid with a density of 100 pound sfoot.
of 6h pounds per cubic foot is used.For continuously drained granular backfin, an equivalent fluid pressure

-

s per cubic
,-

fill against the vans of structuras. Coheslre materials are not used as back-
.

l.4.6 FILL IRTERIAL _

-

Flus up to approximately
ee i thicknthe proposed finalegrade of 628 feet. s are used i the attaina. tent of

'

Sources of poss.b fin =sterial areavailablefromthe(plantexcavationconsistingofsanc)ysurfacesoilsand'underlyi*

ng clay soilsAfrca borrov sources' withidhe-

silt soils; and from off-site sources. consisting of. dune sand'34)isit's',- tind? sa'rface soils,protosed reservoir uresand underlying clay and
for use in construction of the plant '"~ 'All of these =sterials are suitable

'

.
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n%r vesterly. These faults are outside of the confines of the Michigan 3asin and
- -

t are not structurany significant to the geology of the basin in the Ioverj Peninsula. '

1

253 Srs cr.0Iccr .
-

,

y2.$.3 1 Site Investigaticas
.

.

Site investigstions were conducted to evaluate the geologic conditions that
*

[ are pertinent to the design, cohstruction and operation of the Midland Plant.'

; It The investigations include boreholes and a seisnic surtey. The boreholes,
ranging "rc:a 10 feet to 432 feet deep, vers drined in the i==ediate area of

d the site (Figure 2-8). Samples of the soils were obtained at regular inter-
i

4 vals and selected samples vere laboratory-tested to define their physical
] characteristics. Two of the boreholes penetrated into reci and cores were
3 obtained and visua n y classified. In additica, the logs at water vells in *
i'

the area and the geologic logs of <halinv borings that ver drilled for Dow
| in 1956 vere reviewed..

.

Seismic surveys were conducted in several directions on the surface of the
ground as von as uphole and crosshole shooting.' '

, .

! 2532 Preglacial Geoler/
I|
| |- The lower Pennsylvanian Saginav For=ation for=s the bedrock at the site,

' *

, (Figure 2-7) . It consists of a rsries of nearly flat-lying, red, green, gray
.

6

and black micaceous shales interbedded with white, tan and red sandstones and
} siltstones. Minor quantities of arginaceous limestone, coal, anhydrite,e gypsum, siderite, and ; rita are also present in the for=ation.fj The Saginav

For=ation represents a heteregenecus sequence of lenticular beds of continental ~| origin that vere depecited in a cyclic patters.
1 -

,

I'
?reglacial eresien scoured stream channels into the 7sginaw For=stien which
were later =cdified by the c:cvecent of glaciers. Figure 2-9 is a conteur =ap
on the top of the bedrock surface in the site area. The top of bedrock at the
site is between 350 to 360 feet below the ground level. This was confirsed bya seismic refraction survey over the area.

.

I

| Brine and salt removal from the Devenian Detroit River Group has been conducted
I

by Dow in the area at depths of approximately 4,2C0 feet. Dow has selectively*

Positioned the salt vens and recharged the brine ,tquifer with depleted bce.:
'

,j 2533 clacial coology '

-

The Great Iakes region is covered by a thick =antle of glacial drift consisting
of cisy, sand, gravel and till.<.

The deposits are Pleistocene in age and repre-
sent four distinct glacial periods. The fcurth and final glacier, which melted -

5,0C0 to 10,C00 years ago, formed the land features which now' characterize most
,

|
'

of the Michigan landscape.

In th7Ridland area, the glacial : sterial is represented by 350 to 360 feet
. O' . of 1ske deposits of various ages and types (Figures 2-10, 2-n).,,

These lakedeposits =ay be divided into four categories:
-

..

.

. . , -
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the horizontal components of adjacent foundation 1 cads. Excluding the hori-
O zoatar c==>oa === or aaaoe== co=#e tio= to a , en 1o=8-= == t=t ==1 rr*==ure-

against rigid and nonrigid vans are co=puted using the fonoving equivalent j
fluid unit weights:.

**

Equivalent Fluid Unit Weight
(Lb/Ft3)!

-

! Backfin Material Above Belev
Adjacent to structure Water Level Water Level

l

M- 80 |
* Nonrigid Wa ns Sand Soils *

.

j Clay Soils
.

50~ 90-

,

- Rigid Wa ns Sand Soils 60 100

! Clay Soils 80 110 .

I -

! Lateral pressures developed adjacent to rigid vans i=ediately fonoving pince-
'

i ment and compaction of backfin caterials =ay exceed the long-ter= pressures in

! the portion of the vall near the ground surface. Consequently, rigid.va n s are

! designed for the equivalent fluid unit weights presented above or a unifor=ly
"

! distributed pressure of 6CO pounds per square foot, whichever is greater at any
i particular depth.

[2.8.h.6 Fin Material
.

i Fins up to approxinately 35 feet in thick =ess are used in the attainment of the

,j;Q proposed final plant grade of 634 feet. Sources of possible fill =aterial are
available frem the plant excavation consisting of sandy soils and clny soils;

7 fro = borrev scurces within the proposed reservoir area consisting of dune sand .

deposits, sandy surface soils, and clay and silt soils; and fro = off-site
sources. All of these caterials are suitable for use in construction of the
pinut ff " a .

{ 2.8.4 7 Devatering
.

| Plant excavations vin extend through sandy soils below the groundwater level

e and into relatively impervious clay soils.
't .

| While only cinor water seepage is anticipated in the lower clay soils, devater-
ing operations win be required in connection with excavations in the sandy soils.

. .

I
s '

!
.

i .

!
| .

. ..

O ~

.

.

. .
,

.I .
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O frequency of the plant buildings vould exist, the a=plification ratio on anV*

~
assuzad free surface of blue-grey elay vculd be less than 2.0. Howevpr, the
intensities recorded in the Mid%r' area frca historic earthquakes alreadyI reflect the amplification ratio and these intensities are relatively 1cv.!

1

| 2 7.4 SUC%RY,

i
1 The Midland nuclear site is located in a regica of clight seismic activity for
' i which there is no known geologic control of earthquake distribution or occur-
I rence. Earthquake history for this reEion begins in 1610. Table 2-7 shovs
i that, although earthquakes have been felt in this region of the United States,

Midland experienced a n with lov intensity. An intensity of V (?G) is assu=ed2

.{ to bsve been experienced at the site as a result of the February 6,18721 earchquake.
l Intensities at the site from all other earthquakes vere less

than V. *.

I

! .

275 EESIG:! CRITERIA -

-
.

L The wrt nm intensity experienced at the propcsed Midland nuclear site as a'

result of any historic earthquake is.Y. Intensity 7 correspcnds to a surface
I acce'eration of 0.03 g on Harshberger's (1956) curve. A conserrative valuei of 0.06 g should be adequate for design of the plant (design ' earthquake) and.! a 0.12 g surface acceleratica (caxi=us earthquake) is ree-andeci for safe<

8 shutdown. Although not used in this report, cther co==on ter.-J.nology for .

these earthq"*=s is " Operating Basis Earthquake" and " Design Basis Earth-
.

, quake," respectively. * *
- .

2.8 soils
.

' .

2.8.1 RITR01UC"JICIT'

This section predents the su==ari:ed results of studies of the foundation in-
vestigation phase of the environ = setal study at the proposed Midland Nuclear
Pcver Plant, including the Eemes & Moore reports entitled " Report, Foundation

-

Investigation and Preliminary Exploration for Ibrrow Materials, Proposed Nu-
clear Fever Plant, Midland, Michigan, for Consumers Power Company" flied with *

the AEC by Amend =ent No.1 (dated, February 3,1969) to the Application, and
" Supplement to Report - Foundation Investigation and Pre"-'4 nary Explorations

-

for Borrov !!aterials, Proposed Nuclear Power Plant,. Midland, Michigan," dated
.

March 15, 1969
*

,

The proposed location is adjacent to' plant facilities of Dow on the western
shore of the Tittabawassee River in Midlacd,' Michigan. The soils overlying
bedrock are of glacial origin and consist of glacial tius', glacial out. ash,and glacial lake deposits.

,

Several progrses of investigative borings have been ende in the project area
,

_

to determine the subsurface soil profile, to evaluate the foundation soil
bearing capacity and settle =ent* characteristics, and to substantiate that
suitable fin caterials are available within the propesed cooling waterreservoir area.

.

. -

I
,

-
,
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|Q The results of these investigations indicate that the foundation soils are
i

3
i:: satisfactory to support the plant leads and that suitable fill caterials are

available within the proposed resezroir area..,

i I
'! 2.8.2 SUBSUEACE IIPLCMTIO2T,

t ,

j The pro 6 ram indicated that in the plant area the site ,is blanketed by a layer
*

; of topsoil containing roots and other organic =atel-ial which range in thick-
1 ness from about 4 to 12 inches, except in =arshy areas where 2 to 3 feet of*

organic silty soils are present. ~

. .

| Underlying the surface .in some areas are sands which are 1cese near ground
' surface but beccme very dense with depth and vers found to ranse from 0 to

)

60 feet. These sandy soils are underlain by ver/ stiff to hard cohesive soils,
pred=4*tly gray silty clay, which extend to depths of 30 to 60 feet.8 These -

J cohesive soils contain nucerous silt lenses.
-

-

I
The deeper soils' consist of unifozuly har:i cohesive soils, predenicantlyj
brovnish-Eray silty clay, centaining sc=s sand and gravel to a depth of about140 to 2C0 feet. Selow these deep cohesive soils is very dense and clayey,sandy gravel down to bedrock. A portion of this layer censists of very dense;i

peorly graded sand at depths extending fro = 2h0 to 360 feet below grcund! surface.
i e

.

] Ih the ec' ling pond, p' art of the area is blanketed by sandy and silty soilso,

| varying videly in density and ccmposition and ranging in depth frca 2 to 22feet below ground surface.) These sandy and silty ' soils' a're underlain by firmto vez7 hard cchesive soils.
able for incorporation in the plant and dike fins.All of these caterials should be considered suit--

I
j 2.8 3 IA20MTORT TESTS
9 '

The laborator/ test program for determination of design crit.eria consisted of
direct she4r, uncentined compression, triaxial ecmpression, dynamic triaxial
compressica, and consolidation tests en selected undisturbed soil samples frca"

the plant area; plus coisture-density tests in cenjunctic vith each strength
and consolidation test and on other undisturbed samples; ccupactica, relative
density, and per=mability tests on remoldid soil samples.from the proposed
cooling pond area, particle size distribution of selected soils in the plant
and reservoir areas; rock ecmpression taats on the deep shale bedreck; and
Atterberg limits on selected samples frca both areas.

2.8.4 - DESIG T CRITERIA
i

|, 2.8.4.1 Fin and Backfill' * '
, .

|
Au fin and backfin materials are adequately compacted to insure stabi *ty

_

'

of the fill and to provide adequate support for structures founded on this!fi H without excessive settlements.
,

2.8.4.2 heavation Slones /
-

/ --

d heavations through the devatered sandy soil are cut on a slope of one vertical
i

to one and one-half horizontal or flatter. ' hcavations throu6h clay soils are
,.
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cut on a slope of two vertical to one hori: ental or flatter. Temporary exca-
i?) Q {
l

*

vations within clay soils and which are not subject to surcharge leading are
L

'

cut verticany with an unsupported height of up to 15' feet.;*
!\ .

j Temporary excavations through devatered sand fill soil.s are cut on a slope of
one vertical to one and one-half horizontd or flatter. Temporary excavations
through compacted clay fin soils which are not subjected to surcharge loading
am cut vertically with an unsupported height of up to 10 feet.

pe:::anent slopes through compacted, granular fin soils are constructed on
slopes of one vertical to four horizontal or flatter. Per=anet+. slopes thrcugh ,j compacted cohesive fin soils are constructed on slopes of one vertical to two8 horizontal.

'

<
8

2.8.43 Foundation Design -

i
,

The reactor bui'. dings and the lover portion of the auxiliary buildings are at *

-

:
'

[
elevations such that foundations are established on the stiff to hard cohesive'

soils vhich underlie the site.-

Within this material and extending from a depth of 2ko to 360 feet below ground
surface is a layer of very dense granular =aterial with Standard penetration
Test blev counts on the c der of 2C0 blows or greater per 6-inch penetration.
These soils are considered to provide excellent foundation support with:ct ex-
cessive settlement under both static and dynamic conditions of loading. Thesestructures are founded on earth-supported cat foundations. ~

The south portion of the aw41*y building has its base at elevation 610 vhile,

the Sxisting ground surface soils in this area var'y between elevation 605 andelevation 612.
The surface soils in this area are loose sands of variable '

thickness which do not previde suAtable foundation support'. Consequently, these
::cils are to be recoved down to the underlying very stiff to hard cohesive soils *

and foundation grade then attained by the place =ent of centroned co=pacted

-.'... % .y ['granular or cohesive fin. * '' ~'

. ,. ~

An. loose in-site sands, soft or compressible clay soils, and organic soils will,
be excavated in the turbine bMWar area. The turbine building and turbine,

6enerators are supported on mat fcundations en controned c:mpacted fin.
!

ultimate bearing capacities for the mat foundations are su==arized below: ./
'

* " ~
. . . . . . . . . . . -

Foundation Oross Ultimate-

Elevation 3 earing CauseityUhit Supeorting Soils (Feet) Lb/Ft2
'

.

Reactor Buildin' g Very Stin to Hard 582 5 45,CCO -Natural Clay Soils
Auxiliary Building Very Stiff to Hard 562.0 50,cCO

-

Natural Clay soils 580.0 45,C00
,

Controned Compacted Fin 610.0 30,CCO
Turbine Building Controlled Compacted Fi n 610.0 30,0C0

,

:

iW Turbine Generators Centro ned Compacted Fi n 602.0 30,CCO

-

-
,
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The preceding tabulation assumes that the fin is c =pos' d of ecmpacted clay
e r
| 4 e

soils; if compacted sand fin is used, the ultf= ate afore=entioned- bearing
| capacities will be greater than the tabulated values.
1

!-

| Shallow spread feuchtions established in the controllad compacted fill for the
.

support of appurtenant structures are at a minimum depth of 4-1/2 feet belowI the adjacent plant grade to prevent the effects of frest action.
-

The allowablebearing pressures for spread foundations on controned cenpacted fin are
tabulated below:

-
.

,

:} Mini =um Allovable Tet Hearing Pressure (esf)
Foundation Dead + Live Dead, Live ?.s!

.

I Depth Lead Seis=ic Loads
'

Suuporting Soils (Feet) (FS = 3.0) (FS = 2.0)*

Controlled Compacted .

Clay Fill 45 5,0C0 T,500
| Controlled Co=pacted

,

i Granular Fill:

,. rouncat2.on width = 2 Ft 4.5 2,800 4,200
-- -- - - -

1 Foundation Width = 4 Ft 4.5 3,1c0 4,6503 Foundation Width = 8 Ft 4.5 3,700 5, 550} Foundation Width = 12 Ft 4.5 4,3C0 6,450

,

( 2.8.4.4 Settlesent ..

_

The max 1=um total and differential settle =ents are esti=ated based on consolida -tion tests.
The esti=ated settle =ents include the effects of lovering the ground--

vater level, excavating, placement of plant fill to elevatien 634, the i= posed
structural loads ahd subsequent raising of groundwater level to nor=al cooling| pond surface elevation 627.

, ,
.

The results of settlement analyses for structures supported on cat foundationsare tabulated belev:
. -

.

Estimated Estimated Ymed -'"*M""= Settlement - Differential SettlementUnit Inches Inches
Reactor 2nildings :1 'l-1/2 1/4 - 1/2

,

A m m = 7 Building .

At Elevation 562
-

. /2 - 1 1/4 - 1
.

1_

At Elevation 530 1/2 - 1 1A - 1At Elevation 610 1-1/2' - 2 1A - 1 -

Turbine Building 1-1/2 - 2 1/4 - 1/2
Turbine Generator Mats 1-1/2 - 2 ' ' '

O 1/4 - 1/2
-

L .

.

-
.
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'It has been further esti=ated that the max 1=um differential settlements which
-

( O ==td - hee- eda--t str=== -e - fou-:
}

Esti=ated Maxic:um-

e Differential Settic=ents.

P

> 3etween Structures-

Adjacent Units
P Inches

Anv414=q at Elevation 562 and at Elevation 520
, 1/2

*

Auxiliary at Elevation 362 and at Elevation 610 *.

1
'Anv*1ing at Elevatien'580 and Reac*.or -

1/2 ''
Auxiliary at E .evation 610 and Reactor

3/4 -
-

.

Anv41*=q at Elevation 610 and Turbine Building 1/2
Tarbine Building and Turbine Mat

.1/2
.

Earthquake leading of short duration should not cause additional settle =ent ofappreciable =ag*titude. The esti=ated additional settlements under earthquakeloadingarelessthan1/4 inch. '

f

Although detailed settlement analyses are not performed to evaluate settlements
of ah=11r v spread footings established in the ccmpacted plant fill, it is estiaQ mated that settisments vill be on the order of 1/2 inch or less provided that
the anovable bearing pressures are not exceeded and the fin is adecuatelycompacted.

,

.

Time Rate of Settlement - It is esti=sted that ene-tenth to one-half of$the" v4""'
settlements tabulated previcusly occur, as elastic reccepressien,

essentiany simultanccusly with the lead applicatics. The --Mning cue-half
'to nine-tanths of the c:axic:um settle =ents occur in accordance *-ith the ti=erates esti=ated from consolidation test data and presented below:

Approximate .

Percent of' Time .

Total Settle =ent Years, ,

.

20 2-

50 10
% S.

Settlement of conventional spread foundations, established on an apprebiable
thickness of centroned ecmpacted granular fill, occurs essentiany as the loadis applied to the foundation.

__

2.8.4.5 Iateral Pressures

The vans of structures below final plant grade, elevation 634, are subjected
*

-

to horizontal loads i= posed by backfill catsrials, hydrostatic pressures, and
, . -

,

, .

.

.

-
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] 8.0 As discussed at our July 24, 1969, neeting,' provide info mation and cal-
'

-

culations in support of your settle =ent tabulations on Pages 19 and 20
.,

of the Dames and Moore Supple =ent to the Foundation Report,3

submitted as0 Acendment !!o. 3, to the application.
.. .

B

) Answer:
.

The settle =ents tabulated on Pages 19 and 20 were evaluated from a
| consideration of the fo41oving conditions:

I. ~ Settlecents due to 'lovering of the vater level to E 560 and,

. pressure relief due .to excavation of overbur:ien soils above foundation level
(short-ters. conditions).

II. 5,ettlements due to place =ent of fill to grade and application '

of structural loads prior to flooding of the resertoir water level at El 600
(short-ter= condition).

III.
Settle =ents due to fill and structural loads aft' r reservoir. e

filled vater level at Il 625 (long-ters conditions).
For our settic=ent co. putations, a total of 72 settlement points

were established on a grid and at selected structural locations as shown on
Figure A8-1. Thirteen consolidation tests were perfor=ed for use in settle-h ment analyses. The boring cu=ters and locs.tions, and the elevations at which
the consolidation tests were perfor=ed are aliso indicated en Figure A8-1.

.

Four loading areas were delineated for the Case I condition (Figure
Ad-2) a$d 17 loading areas were da''-**'c:

1 for Cases II and III (Figure AS-1).
leading criteria, inc1'. ding net stresses at foundat:.on elevation, are indicated
on Figure A8-2 for the Case I condition an:1 Table A8-1 for the Ccse II and III
conditions based on the respective loading conditions, site soil conditions,
and soil consolidation characteiistics as evaluated fror_ test data.

>

Settle-

ments at esch of the 72 points were calculated utili:1cs an in-house con; uter
progran because of the variation in the thickness of the upper sands across
the plant area.

-
.

Two computer runs were made for each case:
A. Soils consisting entirely of clays. *

3. Upper 20 feet of : oil consi ting c: sands which are underlain
-

1

by clays.

The soil conditions in the plant construction area, as determined fro:*

O test bori.ng data, indicate that a sand layer of variable thiehness overlie's verf
1 w

-

.

.
_ - . _

8.0-1 Amendment !!o. 6
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stiff to hard silty elay. In portions of the Turbine 3uilding and Auxiliary
'

Buildings A and D, the sand is practically. nonexistent. The c:aximum sand
thickness in the area is 59 feet, in Boring 9, northeast of the reactor build-
ings. In the building area, the thickness of sand is generally less than 20
feet.

Computer Run A (soils consisting entirely of clay) and Run 3 (upper 20
feet of soil consisting of sand; underlain by clay) were =ade to bracket the

-

nonunifor= soil conditions in the building area. Settle =ents at a specific
point vere then selected or interpolated. frost the Computer Run A and 3 values

.g ba:ed on the estinated soil conditions, as determined from test borings, at -
that point. As indicated on Table A8 k, practically all of' the evaluated
settlements are the clay condition (Computer Run A) settlements. .

This occurs
because excavation to building foundation levels.will re=cve all of the sand
with the exception of the Turbine 3u11 ding area where some sand will remain.
The above described method utilining Computer Runs A and 3 to approx 1= ate
actual site conditions is the most realistic approach to the settlement
ar 4 ses.

Thus, the computer-zun settle =ent analyses were made as follows:
~

1. IA - dewatering and excavation case,. clay soil conditions.
2. IIA - fill and structural loading case prior to fleeding .

f resez roir,' clay soil conditions. -

.

3'. IIIA - fill and structural leading case after reservoir filled,clay soil conditions.
.

4. IB - dewatering and excavation case, upper sandy scil con-
-

ditions.

5 II3

/e."voir, upper sandy soil conditions.- fill and stzuctural loading esse prior to flooding res-
.

.

6. IIIB/ - fill and structural loading case after reservoir filled,
.

upper sandy soil conditions.

The- Case I duration was 15 months; the Case II duration was 2 years.
,

Case III was a per5anent condition.

Computer printout sheets for the aboire six settle =ent calculations
are attached as Figures AS-3 to A8-8. Results for a few of tlie settlement

_

points are presented for purpose of illustration. i.

i

Our settle =ent computer program has been develoted based on current
,

g soils engineering practice.
Settlements at a point are computed by summing

the individual compressions of soil slices of a predetermined thickr.ess. The
.

, 8.0-2
Amendment No. 6_

,

12/26/&).
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stress influence from all the loaded areas, as d'eterzinhd by the Boussir.esq
formula, is' computed for each ' slice.

j
The compression of each soil slice is calculated by the followingj general forumla:

-

*

,.
.

I.% IP + AP>

r '

S = C x T x log Lo .s.

N c I,
\ , P,

s
t . x.s .

*
.

S = slic of c"o.npression j -

'

C = slope' o'f'chasolidatice cur-te ( e'rdent pe.:' icg cycle)
.

P = overburden pnsaure .- . -

o .

- .\ -.

AP = total accumula.ted stress influeme due ';o the loaded
areas considered

T = thickness of soil slice -

Values of C used in the cespute.* settlement ana .yse
.

I were evaluated.
from the thirteen consolidation. tests 'jerformed a'nd corralations with other
laboratory test data. Adjvstments vere made to the consolidation. test curves

-

-.
_

to correct for sample disturbance.
,TheievaluateL yalues at va.rious depths,

h for both virsin ar.d recompressioIt conditions,t are prese'nted on Figures A8-3
.

to A8-5 for the clay condition (Cemputer ih:n _k). and on Figures A8' 6 to A8-8
.

-

for the upper sand condition (Ccmputer .%u '3). ' As r.oted on the figures,"the "

values did not vary for tl e various cases analyzed. - ,

-

Tabulations of the calculated settlementa in the stn:cture areas
for Cases IA, IIA and . IIA are presented'cn Table A8-2. . S'milarita'ulation's

,

for Cases I3, II3 and III'd are presented on Table A8-3

As noted in the tehdations, C<.aes IA and I:'l were adjusted for ex-.1
. s.

-

-

c vation relief and tino effects, and 'tho:e for Casas UA .ani IIB for time

effects (calculated settlements are uli?.ac.':e settlements that must be codifiedfor short-term loading conditions). ' ' '

**
- -

The adjusted settlements were ther. suam.ed to obtain the total settle-
x s

,

|
_ %

ment at each point for the clay and uppar}. sand condition. TThese settlements
<.

,

are also indicate.1 cu Tables. 8-2 v.d A8-S. Rased onastimated sand thickness
. s x:A'

c ~ s'%+1- N,
.

s

as determined from bobings in'*thiplar.t was, setlenenta at specific points ._,v.
.. ,

vere then selected or interpolated free theOpproi.ria'.e values in Tables A8-2
J., c x

. _

'b

'A1 W'e . ' 's yand AB-3. -
.

'~
.

.,
- -

,.

_.

O' These resultinE values. aregtab6;aMd on Table A8-4.
m. ,

% . Based on the-
Westergaard stress distribution theory, the @se settlement values were modified )

'

_

i

g

n s:>u\\x. Y '
N N..

s

T.
.. V

.

As nd.ent m 6L s .,A
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I
i by a factor of 2/3 The Soussinesq equations for calculatir.g stresses are

based on an elastic, isotropic, homogenous mass, whereas Westergaard's
f equations consider a stratified, nonisotropic condition. The test boring
| and laboratory data indicate that the* soils at the site are nearer to the
!

conditions upon which the Westergaard solutions are based..

Therefore, it

was concluded that the Westergaard stress distribution theory was more ap-
} plicable than the Boussinesq theory for calculating stress distributions at

'

the site.

Finally, the modified settle =snts were further evaluated in light
J

of our past experience with similar soils to obtain the estimated settle- '

ments noted on Pages 19 and 20 of our report.- These settlement tabulations
.

are also presented in Table ABA.
.

.

.

.-
_

-
.

.,

. .
,

.

*

.

.

.

.

.

* -
.

.

.

.

.

.

!

*
.

- .

*
.

; -

~
I .

.

'

. .

.
.

.

*

1
..

.

,

8.04
.

!
Amendmen't Ifo. 6

12/26/69
'

'

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

-.- - - , - - , , .--,v - _ _ _ _ _ - - - -



___ _ - _ _ _ - .

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

-

. . . '*

, TABLE Ad-l *

. . * *

LOA 3|flG CRITERIA * !'CASES II AllD ||| '

!
*

.

!REACTOR- AUX ILI ARY AUX!LIARY AUXILIARY TURBINE TUR81HE COMPACTED

, .

'{ - BUILDINGS BillLDlHG A BulLDiliaS 0 f. C BillLDING D Sill LD l HG MAT FlLL
.

,

,

-

-

3. FOUNDATION
_

_

,

ELEVATION 582.5 562' 580 610 610 602 603
i !

4
>

c. ,

'_
.

' _
2. DEPTil 0F s-

EXCAVATION DA. . .

/ '' .

'S y3 F*Lif(FEET) -20. 5' -41 -

'23 7 7 -1 31 0i:
--

1 ~.

_|;i
. 3.s LOADCDUE TO

Y't , x
r

,

i*

h .-!Q' EXCAVI* TION OR FILL.
. '

~ -

e !' 4 / ) (Los./Sq.FT.) -1620 y3060 -ifloo - 92c 920 4 -130 4090

*

' '
.: .;

,, ; .e,

N, , 4.~;170kOSATICPAES'.
, ,

''

.( W)
~'

..

!sf
~ -

b' T ?~,,. , [ ](W.'L. AT EL.600)' -1090 -2 3 7' . -1250' 0 0 ''
.. '

0'.;g'

,52 6 l(YDAc?iATic PRES. --
'

'

I-

e 0
N . :. *, ,*

7(0.L.ATiL.625) 2650 -3930- -28tc -935 +935 4 435- -1375 .I

.

sy .,

.,3 - ,. s ,;,
3 .

^
d 6. ' aut toltic LOAN ' o / -g. ' .

e

. " 'y . (Las./SQ.FN) . 8000 6N. ^5000
' N

'

is '

^ 15c6:3500 3000
>

. s

O, s - ' ,
*

S2 C ASE il
' ,

,
- ,

' > - y'

,

%talIAdplledLoad . ~ s ' * ' '

i':1 ' .n
i ' \Prior to flooding |~Nb *

e-

- Reservoir 'd.1,. At 5690*. 1070' '195G .%20 3920 1370' ->

'

-- i
'

,
.

-'' , .
.

% ** : '

E l . 500 (Liis ./Sq.Ft',) ; (5290) ' .
-

4090 '
-

,.i s '

) ',
', ~ . - ,

,

'

~$ CASEf_i Q . yng
, ,'

.

. .

, -1,,- ,

''

$. Total A plied Lcad. - 'L

i

9 ' Af ter F;dservoir Filled- ,

!
7

7
,

'f;,.s3 w.L..At Ei, 625 411o* P '00 :
,

.
.,

,

M" (Lbs./Sq. Ft.)" ~ .(3710)
' J '390 3c55' 2455* -65 2615*

'

'
' ~

-
~

(2555) -(2715)
sn ''Tg .o . . --

- '

_ ..
s

_ g, *Valuis used irGor.puter anaiyses that were subsequently found to be )
. ..f

, ,

incorrect. Correct values shown in parentheses..:pi t; is cur c.oinf orkthat; time errors would. not significant.ly affect the results.sq~ _
s sg s - '

.

[li3TES : -

'

'
,

*

3 'I.[ Initial ground surface at Elevation 603
.

'

%, 2.% Soil un'It weight 132 Lbs./Cu. ft.; , ,
, -

.*
y . x x - -

.
' 'A'' "

\ |+ ,

.. Y .
. ~ -- - --__ _ _ _ ____



n -.--. _ - ~ --,
a '.. - _ - - -

. . . .

O o.
. o -

'

-

_ .

.

TABLE A8-2
~

-

SETTL EMEtlT TABULATIONS' - CLAY CCHDITION ~

.-

CASE l-A CASE Il-A CASE lil-A TOTAL

*

SETTLEMENT PolHT, (I) (2 ) (3) (4) (5) [(6)',

l. REACTOR
.

' . 25 1.46 0 2.64 66 1.96 2.62
'

26 1.55 0 2.65 .66 . 1.96 2.62
'

47 1.55 0 2.24 .56 1.57 2.13
'

-

48 1.54 0 2.63 - .66 1.95 2.6149 1.53 0 2.77 .69 2.09- 2.7850 I.50- 0 2.76 69 2.09 2.7851 .l.52 0 2.76
. .69 2.09 2.76 .

2. REACTOR

13 1.46 0 2.64 66 1.96 2.6214 1.55 0 2.65 .66 1.96 2.62
..

42 1.42 0 2.45 .6l 1.78 2.39 -; . E

.

43 1.49 0 2.73 68 2.06 2. 7 te
'44 1.53 0 2.77 69 2.09 2.78

'

45 1.54 0 2.72 68 2.05 2.73

-

,

46
67

. l.55 0 2.27 .57 1.59 2 16-

1.46 0 2.58 . 6 t. 1.91 2.55
'

68 .l.55 0 2.25 .56 1.57 2.13
,

,

3. AUXILIARY SulLDlHG A
19 l'.05 0 1.41 .35 .69 l . o r,

*

55 1.12' 0 1.47 37 .73 1.10
.

69 1.07 0 2.05 .51 1.49 2.0070 .95 0 1.54 .38 .90 1.2871 .95 0 1.50 .37 83- I.2072 1.1.4 0 1.58 39 .90 1.29W
-

. e

; 'j 4 AUXlLl4RY BUILDlHG 8 .

*g 52 1.26 0 2.06 .51 1.37 1.88g 53
~

4.27 0 1.90 .48 1.18 1.66M"
3 58 5. AUXILIARY Bull 0lHG C

i g* 54 1.38 0 1.89 43 *1.18 l.66mw
.

6 AUXILI ARY DUILDING D '

20 3.26 0 3.82 .95 '2.83 3.78i i

!

.__ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE A8-2 CollT'D),

'' '

CASE l-A ' CASE Il-A CASE'lil-A TOTALSETTLEMENT P0lMr (1) (2) (3) ~ (4) (5) Y
7 TUR81HE BulLDING

'

9 3.04 .30 4.31 1.08 3.20 4.5833 .' 3.0' . .30 4.31 1.08 3'20' 4.5856 3.19 .32 3.84 96 2.84 4.12.60 2.85 .28 4.35 1.09 3.27 4.6461 2.95 .30 4.37 1.09 3.24 4.6362 3.08 .30 3. 39 I.10 3.24 4.6463 3.23 .32 4.23 1.06 3.14 4.52.

64 3.25 .33 4.24 1.06 3.14 4.53
'

8. TURBINE HAT ~.

21 3.06 .31 is.42 1.10 3.02
' '

4.43-

27 3.04 .30 4.48 1.12 3,02 4.44-

59 2.93 .29 4.41 1.10 3.05 4.8e465 2.98 .30 4.55 1.14 3.04. 4.48
-

.
.

66 ,3.02 .30 4.55 1.14 3.03' 4.47_

9. TURBINE MAT- '
-

15 3.04 .30 4.47 1.12 3.03 4.45
-

57 3.09 .31 4.66 1.16 3.18 4.6558 - 3.07 . 31 4.23 1.06 3.03 4.40
-

.
,

..

*

140TE S : - *

Q l., All settleraents in )nches. '

3 2.
Data f rom columns I, 3. and 5 obtained f rom computer analyses and represent long-term settlements (See

.

Q- Figures A8-3 to A8-5).
2 3. Column 2 represents the Case lA sett lenents. At certain st ructures with deep excavations, it is zero,p **

At other st ructures with shallrea excavat ions. it is_approximately 10/ of the column i values, whichDg were calculateel for the effects of dewateripp only. The c.olumn 2 values reflect the ef fect of rebound*

)* of the cacavations together with the set tlear.cnt.s due to dewatering an:) short-term loading ef fects.* v5 4 Column 4 repret,ents the Case ilA settlements, it i > app rox ima t e l y 25.'- o f t he co l umit 3 va l ue s , due t o t he,-
, ac tual sho. t. term loading concli t ions (be f ore. f,illieg of the- reserioirs).; 5. Column 6.12 tbc suacat ion of columns 2, 4. and 5 and is the es t le.ateil set t le:ent t,ased on a censideration

[ Jf all loeding and tire condit ions.
!.
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- (TABLE A8-3 - '

SETTLEHEllT TABULATIONS - UPPER SAHO CONDITIONS
'

j
.

CASE IB CASE IID CASE 1810 TOTAL |
*

SETTLEMENT PolNT (1) (2) (3) (Is) (5) (6) '

I
.

1 AEACTOR '
25 1.46 0 2.64 .66 1.96 2.62 ?

1"
- 26 1.55 0 2.65 .66 1.96 2.62

-

47 1.55 0 2.24 .56 'I.57 2.13 i

>

48 :.54 0 2.63 , .67 .l.95 2.61 '
49 1.53 0 2.77 69 2.09 2.78

-

50 1.50 0 2.76 69 2,09 2.78SI 1.52 0 2.76 69 2.09 2.78 8

'

2. REACTOR
.

'

I
13 l .le6 0 2.64 66- 1.96 2.62

.

14 1.55 0 2.65 66 1.96 2.62
- ,

. 42 1.42 0 2.45 .61 1.78 2.39 i43 1.50 0 2.73 .68 2.06 2.74 |44 l.53 0 2.77 69 2.09 2 78
,

'

45 'l.54 0 2.72 .63 2.05
,. . .

2.73 i
-

46 1.55 0- 2.27 .57 - 1.5967
~

1.46 0 2.58 .64 1.Sl
, 2.l6 :.

1. 2.5568 , 55 0 2.25 .56 1.57 -

2.13
.

3. AUXILIARY BUILDING A *

19 ,l.05 0 1.41 .35 69 1.04 ;

,

i
55 1. l:t 0 1.47 .37 .73 1.30 :

.

*

69 1.07 0 2.05 .51 1.49 2.00 1
.

-

70 .95 0 1.54 .38 .90 1.2871 .95 0 1.50 .37 83 1.20R 72 1.14 0 1.53 .39 .90 1.29E' .
.

& 4 AUXILIARY BUILDING B
'

9 52 l.26 0 2.06 .51 1.37 1.83

*
*

V 53 1.27 0 1.90 48 !.18 3.66DU1

h* 5. AUXILIARY SulLDING C
5*

I

, S t. l.38 0 1.89 . *8 .l.18 1.66
'

,

6 AUXILIARY BUILDillG D
. .

I
.

20 1.77 0 2.20 .55 1.85 2.00
,

,

-

,

,
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TA8tr A8-3 (Cour*0)
-.

-.

CASE IS CASE 118 CASE'8818 TOTALSETTLEMENT PotNT (1) (2) (3) ~ (4) (5) T)~
- 7. Tuk8lHE MT -

.

9 l.55 16 2.55 64 1.77 2.57

*

'
33 l.55 16 2.55 .64 1,77 2.57

.J- 56 1.70 .17 2.34 .58 .l.63 2.38 ,60 1.37 .14 2.57 64 1.88 2.59
~*

61 1.49 .15 2.60 .65 1.79 2.5962 1.55 .16 2.62 66 1.79 2.6163 1.74 .17 2.48 .62 l.71 - 2.5061 l.76 .I3 2.49 62 1.71 2.51
*

'

8 TURBINE HAT
. .

21 1.68 .I7 2.62 65 -1.70 2.52
'

'

27 6.66 17 2.66 66 1,71 2.54
.

-

59 8.55 .16 2.62' 65 1.73' 2.54
*

65 f.60 .16 2.10 69 1.72 2.57
' *

!
- 66 1,64 .16 2.70 .69 1.71 2.56l

.

9,. TUR8INE MT
.

I * .

15 1.66- 17 2.66 6i. l.71 2.5457 1.60 .16, 2.71 68 1 76 2.60

*

58 l.69 .17 2.56 64 1.70 ,2,51

-

, .

,
, -

.

I
.

| . HOTES:
, , .

i
-

i k 1. All set tleenents Jr. Inches.
,

' '

~8 2.
Data f ror' colir: ins I, 3. and 5 ebr ained f rom computer analyses and represent long-term set t leaients (See '[ ;.f k ..

figures A8-6 t. A8-3). -

4
. 3 3. ~

i kg . Creluan 2 represents the Case 18 set t lements. At certain structures with deep excavations, it is ::ero,
At ot her s t ruct ures. vri th sha llow, er.c.iva t ions , it is approxinutely 10'.' of the colutno i values, whieny ,o
cere calc:41ated for the effects 03 dewatering only. The colunn 2 value> reflet.t the ef fect of rebound,

% of *.c e wavations
-

~together with the set tler.cnts due to deaaterir.g and short-term loading ef fects.8. .
*

Celu:n 8* re.prewnis the Case t ill set t ic.sents. is app.oxioutely 2S A of the coluv.n 3 values, due 10 theit-

o.tual shcr -ter:n loa < lino conditis,n (before (Illing of the reservoirs).[ 5. Creluir 6 is
th.* se.nwallon of :olonn. 2. 4. and 5 and I .* ttie est ie.ated set t lement based on a considerat ion

1

or ali 1.sading and tive conditinn!..

I
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TA8tE A8 Is,.

SETTLEMENT StshMARY-
.

- ,

.

CLAY UPPER SAND EVALUATED llESTERCAARD
' .

CON 06T10N TOTAL CON 0lTION TOTAL FA0H (I) AND (2) CONDITION PRESENTFD IN REPORT
i
;

SETTtEMENT P0lNT (1) (2) (3) (le) TOTAL O!FFERENTIAL
1 REACTOR -

25 2.62 2.62 2.6 1.8
.

. 26 2.62 2.62 2.6 1.847 2.13 2.13 2.1 1.448 2.61 2. 61 2.6 1.7 1 - l} }-}.

49 2.78 2.78 - 2.8 1.850 2.78 2.78 f.8 1.9
*

51 2.78 2.78 2.8 1.9
-

, -

3 2. REACTOR *

13 2.62 2.62 2.6 1.7
' *

.

14 . 2.62 2.62 2.6 1.842 2.39 2.39 2.4 1.6
.

43 2.74 2 . 78 2.7 1.884 2.78 2.78 2.8 1.9 1 - }} (-}
*

45 2.73 2.73 2.7 l.846 %.16 2.16-
~

67 2.55 2.55 '
2.2 1.5'

2.6 1.7.{- 68 2.13 2.13 2.1 'l .4
.

-

3. AUXILIARY 8UIL0l'NG A
. *

19 1.04 1.0's 1.0 7
- - ,

' ~

55 1.10 1.10
'

1/. I 7

,
*

'

69 2,00 2.00 2.0 1.3
.

*

70 1.28 1.28 1.3 59 {.I g.}g* 71 1.20 1.20 1.2 8
t ,

,

.g 72 1.29 1.29 I.3 .9
; @ ,

o 4. AUXILI ARY BUILDING B'

,e !? 52 i.88 i.88 i.9 i.3 4i 3.+
*

ng 53 1.66 i.66 i.7.

i,i
.

s.
Evi 5. AUXILIARY Bull 0 LNG C

.

-

5:e .i.66 i.66 i.7 i.i 1-i 4-t,.

,

6 AUXILI ARY BUILDING D,

.

20 3.78 2.00 3.8 2.5 li-2 f-4
-

| |
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; TABLE A8-4 (CONT 80)
.

|c
4 *

CLAY UPPE'A SAND EVALUATED WESTERGAARD
'

.
-

CON 0lTION TOTAL CONDITION TOTAL FROM (1) A110 (2) C0HolTION PRESENTED IN REPORTi. SETTLEMENT PolNT (I) (2) (3) ~ (4) TOTAL DiffERENTl'AL_

7. TURBlNE BUILDING
.

9 4.58 2.57 7.6
~

1.8
-

33 4.58 2.57 3.6 2.456 4.12- 2.38 3.0 2.0 '

,

60 4.64 - 2.59 3.6 2.4 11-2 4-i6l 4.63 2.59 4.6 3.1 -

62 4.64 2.61 4.6 3.263 4.52 2.50 4.4 3.0,

64 4.53 2.51 4.4 3.0, *

8 TuRalHE HAT
'

21 4.43 2.52 4.4 .3.0*

27 . 4.44 2.54 4.4 3.0.

59 . 4.44 2.54 4.4 ". 3.0 11 - 2 h-i'

65 4.48 2.57 4.5 3.066 .4.47 2.56 4.5 3.0, .

;

9. YUR81HE MAT . *
*

I
15 4.45 2.54

/ 51 4.65 2.60
. 3.6 2.4 *

.

3.9 2.9 11 - 2 4-t3

58 4.4c * 2.51 4.4 .

. . 3.0
.

o -

I.
.

HOTES:

. .y l. All settlements in inches.
..

3 2.
Column 3. settlements evaluated from column I and 2 settlements based on estinated sand thickness at ap spe.cific sett ierent point.

g 3. Column 4 values are 2/3 of. column 3 settlenents, and are based on Westergaard stress distribution theory.
,
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h 2.5 4.3.4.3 Borrow Area Borings
'

*

1

Between 1956 and 1974, a total of 90 borings, as shown in* Figures
.*

2.5-35 and 2.5-36 and listed in Table 2.5-8, were made in the - "
v
'

borrew area inside the dike system. Twenty-one of the boringsf were made in the area that is now the emergency cooling water/ *

pond. Twenty borings were done in 1974 on what is referred to as
$ the Mergard Property in the south central portion of the sits.:

9 These horings range in depth from 10 to 15 feet.'

u

The other 49 borings were drilled it various locations within the
cooling pond area, and they ranged in depth from 5 to 60 feet.

+ These borings were drilled to evaluate the cooling pond interior
1 area as a borrow source.-

j .
.

2.5.4.3.4.4 Borings for Structures Cutside Pcwer Plant Area
' f

.

d Additional exploration was conducted for three structures awayfrom the main plant area. Nine exploratory bcrings were drilled,

at the railroad bridge site and one in the embankment a:ea.,

j These were made in 1969 and ranged in depth between 25 and 70' feet. A total of eight borings with depth ranging frca 60 to;
75 feet were made in 1974 in the vicinity of the Bullock Creek

f
,

bridge. Sixteen bcrings ranging in depth between 9 and 60 feet
t were made in the vicinity of the spillway through. the east leg of.
'

the dike in 1969. These borings are pictted in Figures 2.5-35*
;i and 2.5-36 and listed in Table 2.5-8.ji v.

. q:1 ,
-

1 2.5.4.3.4.5 Pre-startuo Borings~'
.,

} Sixteen borings, shcwn in F,igure 2.5-35 and listed in Table 2.5-
8, were drilled at the plant excavation area and the partiallycompleted northeast dike. These were made in 1973 in preparation
for resumpticn of const=uction activities after the shutdcwn?

pericd which began in 1970., These borings ranged in depth from
-

20 to 75 feet. -

r

[ 2.5.4.3.5 Site conditions '

L
.

.
'

[ 2.5.4.3.5.1 General **
-

. -

The general topography of the site is level to gently rolling,
- -

.

with original grcund surface elevations ranging fres-

approximately elevation 604 to $12 in the plant area. -

Construction activities have altered the physical topcgraphy ofthe site. The plant area was raised approximately 25 to .30_ feetto a final plant grade elevation of 634. The cooling pond arina
was used as a borrow area to securo material for construction of ,

the plant area fill and the dike system.
,

.

O-

.

.
.

'

2.5-48
-

.

e
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' i The soils overlying the bedrock are predominantly of glacialj origin in the Pleistocene age and censist of glacial tills,

^

| glacial outwash, and glacial lake deposits. The bedrock consists
| of shale of the Saginaw formation of tne early Pennsylvanianepoch. The geolcgic features at the. site are addressed in
1

.

Subsection 2.5.1.2.
).

2.5.4.3.5.2 Soil conditions .

-

}
.

.Two generalized subsurface sections were developed in the main'

power plant area and these are presented as Figures 2.5-20 and;

2.5-21. Another generalized subsurface section, shown in Figure4

!! 2.5-22, was made through the emergency cooling water rese:voir. ,

The site can he generally characterized as a layer of 4 to 8inches of topsoil underlain by discontinuous surficial sand of .

varying thickness, then 2200 feet of cohesive soils overlaying2150 feet of very dense sandy soils. Belcw this, shale bedrock
was encountered.

. .
,

f 2.5.4.3.5.2.1 Topsoil 'nd organicsa .

The top layer is organic soil. 4 to 8 inches thick, a:ccept in
f. three marshy areas, located in the vicinity of the Uni- 2
p containment, whera 2.or 3 feet of organics were found.
,

O., , .
. ..

2.5.4.3.5.2.2 Sandy Layer
- . . ,

The' organic layer is underlain in most areas by localized sand
.

pcckets and is graded from loose near the surface to very densewith increasing depuh. The sand (Unit a, subsection 2.5.1.2.1.2)
extends to approxima ely elevation 505 at both the east and west
ends of the turbine building. See Figure 2.5-17 for buildinglocations. Similarly, the . bottom of the sand stratum varies
apprcximately from elevation 600 in the vicinity of the Unit 1
containment, to approximately elevation 575, near the
northeastern edge of the Unit 2 containment, and also along a .

part of the northern edge of the auxiliary building. The maximumdepth of sand in the plant area was found, at boring 329, located
200 feet northwest of the evaporator building (Appendix 2A) ,
where the boring terminated in sand at approximately elevation552. The blowcount value for this traterial ranged from 4 to 65
blows per foot. The low blowcounts enccuntered were found, on
samples taken from a shallow depth, about 5 feet below existing

-

*
ground level. Furthermore, these are 1ccalized pockets and do ^-

.

'

not represent a loose stratum across the site.-

*
.

.

O
.

-
-

.
.

.

. .
_ .

2.5-49
.

.

.
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2.5.4.3.5.2.3 Very stiff to Hard Gray Silty Clay -

The sandy soils in the plant area are underlain by very stiff to
hard cohesive soils, predominantly gray silty clay, which extendsto depths ranging from elevation 578 to 545 (upper portion ofUnit c, see subsection 2. 5.1. 2. 2. 2) . The cohesive soils containnumerous discontinuous silt lenses, which vary in orientation
from horizontal to approximately 75 degrees from the horizontal.
They have been preconsolidated under an overburden pressure of at
least 15,000 to 20,000 lb/ft.* by the weight of glaciers.
silt lenses did not contcin ?.ny free water at the time of theThe
investigation (June 1968) and were in a dry,. pcwdery condition.
Pandom sand seams or layers, up to 6 feet in thickness, were alsoencountered.
varied. from 20 to 100+ blows per foot.The blowcount range for this cohesive material

.

,
.

2.5.4.3.5.2.4' Brownish-Gray silty clay*

.

Below the very stiff to hard cohesive soils, there ~is a layer of
uniformly hard cohesive soils, predcminantly brownish gray silty
clay containing some sand and gravel (lcwer portion of Unit c,
see subsection 2. 5.1. 2. 2. 2) .
borings 5 and 6, Michigan Drilling bcring 1)Three of the horings (Dames & Moore
bottom of these cohesive materials at elevations between 365 and

penetrated the
431. The blowcount value for this material ranged from 40 to,

100+ blows per foot. '

'

. -
.

2.5.4.3.5.2.5 Very Dense sandy soils
.

'From the base of the. cohesive soils to bedrock, very dense sandy
boulders were encountered (Units d and e, sub/.ectionsoils grading into very dense sandy soils with cobbles and
2.5.1.2.2.2).
cxceeded 200 blows for 6 inches.The blowcounts for the sand for the most part

. '
. .

2.5.4.3.5.2.6 Bedrock *

.

The bedrock was black shale of the saginaw formation and was
c red from elevation 248 to 238 by Dames & Moore (boring 1) , and
to approximately elevation 174 by Michigan Drilling (toring 1A)

,

, .

>
.

j 2.5.4.4 geoehysical survey
i

.

, ;

!
.

,

i

The objectives of the work were 1)The site geophysical survey report is contained in Appendix 2c
-

j

b;drock by means of a refraction survey, and 2)to determine the depth to
.'

>
-

i

coismic velocities of compressional (v ) to measurs
!p and shear ' 3 wavesthrough the subsurface materials byThe atratification indicated by the, means of a cross (V )hole surv2y.,

| curvey is confirmed by site borings refraction and cross hole .

3

\. : . + .
(Appendix 2A). --

>- -

!
-

2.5-50 ,,i, ion ,..
\

,
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2.5.4.5 Excavation and 3ackfill.

2.5.4.5.1 Excavation Plan and Sections
*

The plant area' excavation plan and sections arc presented in-

Figures 2.5-37 and 2.5-38. The excavation extended through the
sandy surface soils into relatively impervious clay soils. -

Slopes were no steeper than 1.5 horizontal to 1 vertical.
fs .~ -. s J ., s j ~.- s-J * '

j Engineering desien drawings required that icese sands be removed-
'

.

> as part o:h subcontract.the work secpe to be performed in the earthwork .-

These 1cose sands were 1centified by shallow depth
borings made before and during construction operations'.

,

(

Figure 2.5-21 was prepared to show the original soil profile, 3
including the locse sands, and is based on these shallow depth/

\ borings. ;This figure represents the condition before
construction.

[
.

. , .

The request to provide olan figures of areas _w g'dre the icosasands were removed will be responded to in more etail by August /1978. -'
I

- ~y
The n=v4 mum depi:h of excav% v= -ation was approximately 40 feet (to
elevation 561.5) at the auxiliary building location. The safety

.

of the slope geometry was verified by stability analysis and ish discussed in Subsection 2.5.5.
. '

A lean concrete mud mat was' used to prevent disturbance of the .

soil structure during cons'truction. The mud mat thickness was no 5

less than 6 inches for the two containments and au:eillary
buildings and other structures as needed for workable conditions.

2.5.4.5.2 Dewatering .

Dewatering during construction is discussed in Subsection
*

2.5.4.6.2.
.

*
. .

2.5.4.5.3 Fill
,

Up to 3 5 fcot thick compacted f$JJ. was peauired to attai,,hl,f,,in_a,,].
.

nplant crade elevation 634 Fill was also required to ac eve the
.

foundation elevation for portions of the auxiliary and turbine.

buildings. The compaction criteria for fill in diffarcnu areas,
-

are presented in Table 2.5-9. Onsite' excavated soils meeting
gradations as shown in Table 2.5-10 were used for fill material.
Select sand backfill adjacent to all safety-related structures .*

was.also required and placed according to Tabla 2.5-9 around all 1struct, yu ,_
_ g ()g-

.

All fill and backfill were placed' with an umreacted lif t
thickness of not .~ ore than 12 inches. Sheepsfoot rollers and

_

- Revision 8
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'

'
vibratory compaction equipment were used to meet the minimum (1 hcompaction criteria as shown in Table 2.5--9. In areas not

~ accessible to heavy compaction equipment the material was placed .

| in 4 inch layers and compacted to the. required dsnsity by
} =echanical hand tampers. *

.

One hundred and sixty-eigh6cetor tests have bM performed on
.I various fill source materials to estaaJ..i.sn moisture-density*

relationship curves and used to tietermine the percent of
ccmpaction for in-place fill. Figure 2.5-39 shows representative
.=cisture-density relationship curves obtained by the ASTM
D 1557-66T mathed, modified to achieve 20,000 foot-pounds of
ccmpactive energy per cubic foot of soil. Frequency of

L laboratory and field testing for control of materials is shown in
-f Table 2.5-11; additional testing was dene when required by field ,

.

engineering. The numbers of field in-place density control tests g'

' taken in structura.L and plant areas are summari=ed in Table.

. '2.5-12.

Figures 2.5-66 through 2.5-69 show summaries of field density
tests for compaction and moisture contents of fill placed beneath 8

. and around Seismic Category I structures.
1

'

nf ~W '~y .,,_ . , tJ
The quality assurance program during construction was perfor=ed Nin accordance with Chapter 17. Quality control was a daily /

,
-

-

. program that checked both field and laboratory work. The prcgram
'

was approved by a quality control engineer before any work was i, h
'

t "

accepted; any deviation from specifications required a ~

/nonconformance report which had to be satisfied before that
.. . Mortion of the work could proceed..or bqeptQ #w_ s _

.

Test fills were constructed to evaluate compaction equipment to
be used en.the site. Given below are the results of thisinvestigation.

- Three types of compaction equipment were used to ccmpact a 1 foot
lif t' of similar Zone 1 material on the three pads. They_

_

consisted of the following units: -
.

*

1. Bros roller, having four pneumatic rubber tires on one
q axle, which has been loaded to a. gross weight of

50 tons, pulled by a Terex 8240 dozer, ,

_ .

; 2. A smooth st' eel drum vibratory roller, Raygo Rumbler,
'

*

-

pulled by a Michigan 280 tractor with the following --

specifications:
,

,

2 gross weight 20,000 pounds *

drum diameter 60 inches *,

.

drum length 100 inches
dynamic vibration force 45,000 pounds

- .. -

2 vibration frequency 1,100 to 1,500 vpm
-

-

.. *

..

-

Revisien 8
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3. A CFL3 Vibroplus Sheepsfoot roller, pulled by a Michigan.

280 tractor with the following specifications:
static weight 12,000 pounds

.

*

centrifugal force 11.5 tons-

total applied load at 35,000 pounds1,600 vpm
vibration frequency 1,400-1,600 vpm

.

diameter of drum 63 incheslength of drum' 75 inches
..

.
.

,

( .

). -

.[ .

.

'
.

l

..
,

-

. . .. .
,

. .

-
.

*
.

.

.

.

. .

.

-
, .

..

.

.
. .

.

$

-
. .

.

. *

-

.

.

1 -

i

. .

!@- -

. ..

l
..
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.

2.5.4.10.2.5 Surcharge road Due To Adjacent Structures

Surcharge loads caused by adjacent structures can generally be
defined both in magnitude and area of application. The pressuredeveloped by adjacent structures is additive to the lateral
pressure directly applied by the backfill material This'

additional earth pressure can best be determined by using methods -

derived from the theory of elasticity which are available for
most loading shapes encountered in engineering applications.
Suitable solutions are given by Bowles.(72) If the van is
considered to be rigid, the earth pressure will be twice that due
to the elastic solutions as described and accounted for in thic
reference.

.

.

2.5.4.10.2.6 Live Icad Surcharge4

.

| The lateral earth pressures due to live load depend on the load
intensity, location, and shape; therefore, these lateral
pressures can best be determined by elastic methods. Several
possible load configurations that may be anticipated are given by
Bowles.(72)

Surcharge pressures caused by dead or live loads were added to,

the pressures shown in Figure 2.5-45.
.. .- ,

2.5.4.10.3 settlements -

,

This section deals with the evaluation of vertical grcund
movements (heave or settlement) under the plant facilities caused
by construction. An e:ccavation up to 40 feet belcw the original
ground surface was made to enable the construction of the
containment and portions of the auxiliary building. A large area
fill up to 35 fest high, measuring approximately 1,000 feet by.
1,100 feet, has been placed as shown in Figure 2.5-46. Heavy
structural loads win be applied on this fin. The grcundwater
table at the plant area will be raised to ' elevation 627 when. the
cooling water reservoir is fined.r -

| The effects of the above constru'etion o's. orations on ground
movements at the Midland site are as fonowe:

-

First, when the site was excavated to depths of 40 feet,a.

the resulting removal of material caused the underlying
soils to rebound upward. -

b. Next, as the large area fill was placed and structures
were constructed, the resulting loads recompressed the
prior upward rebound and then caused additional-

settlement.

Finally, raising the groun&ater , table will reduce the k,s-
.

c. ).

l - ---net foundation,' pressures. -However, some settlement wi u -

2.5-64
.. -. . .-
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continue until equilibrium is reached t$nder the net
increase in load.

Ultimate heave or settlement values were estimated by calculating
the stress changes from elastic half-space theory and then
computing the settlement or heave using Terzaghi's theory of-
one-dimensional consolidation. I

Parameters to establish the analytical model are discussed in the
following subsections.

. -

2.5.4.10.3.1 Plant Layout and Loads

As shown in Figure 2.5-47,. the two units and the ' contiguous
structures occupy a total area measuring approximately- 600 feet
by 600 feet. Preconstruction grade at the site is approximatelyelevation 603. Finished grade at the plant site is 31 feet
higher, at elevation 634. Compacted fill was ased to raise the ,

original ground surface to grade elevation.

Each containment was founded on a circular mat having a diameter.

of 128 feet and located at a depth of 20 feet below original.
ground surface. .

Portions of the auxiliary building were
established 40 feet below criginal ground surface on the layer of
very stiff to hard cohesive soils. The mat foundation grades for

-

O..
.the rest of the auxiliary building, the turbine bu11 ding, and

' associated facilities were placed at various elevations on
-

compacted fill. . The building loads superimposed by the
structures on undisturbed soil or ccmpacted fill are given in the

-

soil pressure plan, Figure 2.5-47
-

'2.5.4.10.3.2 subsurface conditions -

The plant site was essentially flat, and the ground surface was
at about elevation 603. A d.etailed descr:!,ption of soil
conditions together with generalized soil profiles through theplant site is given in subsection 2.5.4.3.5. For the purpose of
analysis, the soil profile is divided into the layering systemshown in T.able 2.5-14.,

'

2.5.4.10.3.3 Soil. Parameters *

.

The soil compressibility parameters used in the settlement .
calculation are presented together with soil profile in Table _

-

2.5- 16. The normalized compression and swelling indexes
(C c.r /1+e'o) were evaluated by two methods. The first method I
used, presented by Dames & Moore,cs83 is based on laboratory
consolidation tests with adjustments for the effects of sample,

disturbance as discussed in subsection 2.5.4.2.9.
O.

.

.
'
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The other method is based on mathematical relationships among
;

! compression index, constrained mcdulus, and Young's Modulus as i

illustrated by Lambe and Whitman.(7M Young's Modulus
(E = 600 su) (70 is based on a statistical relationship with the
unconfined compressive strength or undrained shear strength. The!

! undrained shear strength used is interpreted conservatively from
'

the summation plot of shear strength vs elevation.given in Figure
2.5-33. -

,

The sampling of overconsolidated glacial'elays is usually
difficult due to the stiffness of the clays. Sample disturbance
is inevitable. This evidence is clearly shown from all the
laboratory consolidation test curves. Furthermore, experience
indicated that the estimated soil ccmpressibilities from
consolidation tests are influenced and increase by the specimen
preparation of trimming and ring fitting. On the other hand, the
empirical compressibilities are derived from shear strength test

*

results, which are not affected by sample disturbance to the same
degree as laboratory consolidation test results. The normalized
compression and swelling indexes (c ,v1+e ) adopted in settlemente o
calculations are the weighted average values derived. from both

- methods.
.

! *

2.5.4.10.3.4 Groundwater conditions
y e{l

-

ror settlement evaluation, the static groundwater. level is
conservatively estimated at or near the existing ground surface

.

before construction. The post-construction icng-term water leveF -

in the plant area is taken to be elevation 627. This elevation .

will be the maximum operational level of the filled ccoling pon p,

&
2.5.4.10.3.5 Analysis b [$ g.-

,

The settlement evaluation for the plant structures w'as ade from. b .U I '

a consideration of the following cases: &T0. ,

.

a. settlements due to placement of~ fill to. grade an
application of building net. loads prior to flooding
the cooling water reservoir, water level at
elevation 603 (short-term condition)

,

b. settlements due to fill'and building net loads after.

reservoir is filled, water level at elevation 627*

(long-term condition).

_.

Heave from pressure relief due to excavation of overburden soils
above the foundations is not analyzed because: 1) pressure relief
due to excavation would decrease quickly to zero by the. I

i subsequent placement of fill and building loads, 2) the heave {i associated with stress reduction is relatively small compared to
the settlement due to large area fill and building loads, and is A |

essentially elastic due to the highly overconsolidated nature of (. )
| 2.5-66
|
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.

the in situ glacial till, and 3)
for the above case a and b loading conditions was based Jn thethe ultimate settlement analyzed

. -

'

application of appropriate building net loads.
-

-

For aettlement computations, a total of 41 settlement points areestablished on a grid and at selected structure locations asshown in Figure 2.5-48. .~=

Loading criteria for case a and b conditions plus the other
pertinent parameuers are presented in Figure 2.5-47. Based onthe respective 1sading conditions, site soil conditions, and the. scLacted soil compressibility characteristics, ultimate
settlements at each of the 41 points are calculated for load,

conditions - cases a and b. Settlement values resulting from
each loading condition are calculated by evaluating the stresses
from elastic half-space theoryos) and then computing the
settlement using Terzaghi's theory of one-dimensional -

.
,

consolidation...

_'
To account for possible time-dependent relationship, the
estimated total settlements at each of the 41 points were

-

obtained respectively by adding 25% cd the calculated settlement
-

-

values of Icading case a to the calculated ultimate settlementvalues of loading case b.-

2.5.48. These values are presented in Figure
,

.
.

"

/h %
-

- 2.5.4.10.4 Discussion
v

i.

- Settlements at the 41 points calculated for Units -

the best estimates of settlement expected. 1 and 2 swow ho ab IBecause of the I (71
.

possible variations in loads, scil conditions, and soil '

/---properties, deviations from the estimated values are possibl ,
i

It is known that if clays have previously been consolidated by
(O hpressures equal to or greater than those to be added by new

e

rapidly that it may be considered to be elastic. construction, their settlement is relatively small and occars so k
,

/i

hand, if the added pressures exceed the preconsolidation load,
; cn the other

the settlements are larger and occur with appreciable time lag.
With respect to the Midland site, the glacial till at the site is

:

a

heavily preconsolidated and the pressure added by new .j-
construction does not exceed the estimated preconsolidationpressures.-

Therefore, it is concluded that the settlement of the_

most heavily loaded portions of the plant will be essentially. .

,

elastic.

as the dead weight of the structures is added.Most of the settlement occurs as the fill is placed and]j
-

-

It is estimated -

that settlements on the order of 20% of the calculated ultimate
:
f

settlements can be .e.3pected after the vital oipe connections a g
-

made.u

It is ant::.cipated that maximum different.taa. set?lemen_ts onthe order of one inch may occur between adjacent
-

! ' differential settlements will be appreciably smallstructures. The'.; maximum settlements. er than the
,

-.

4
2.5-67
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- To ensure the integrity of the plant facilities and verify the
sottlement predicted by analysis, settlement measurements will be (monitored at each instrument location to provide a history of
time-movement. - The measurements reflect what the structures willcetually experience. The monitoring program is discussed in
Subsection 2.5.4.13.

*

.

'2.3.4.11 Desien Criteria *

Tha d.esign criteria and methcds of design relatad to the
stability studies of all safety-related facilities have been
discussed previously in Subsection 2.5.4.10.

Ssttlements at various locations of Units 1 and 2 are calculatedby the Terraghi one-dimensional consolidation theory. It is
cetimated that the essentially elastic settlements in the power
block will be between 2 and 3 inches. Maximum differentialsottlements among buildings are not expected to exceed 1 inch.
Refer to Subsect. ion 2.5.4.10.4.

Gross bearing capacity of the soil of various mat foundations is
determined by conventional Ter:aghi theory. The computed .Tactors
of safety (ratio values between gross ultimate bearing capacity
vcrsus the maximum contact stress beneath footing) for various
plant facilities are greater than three for dead and live loads
ccabined and greater than two for the combination of dead, live, '

cnd seismic loadings.>

See Table 2.5-14. '

Tha design values for the principal earth pressure conditions are
conservatively derived by neglecting the wall friction fcree.
Furthermore, the design values for passive earth pressures have
rcduci.d by a factor of two from the calculated theoretical
values.

'
.

~ *
2.5.4.12 Technicues to Improve Subsurface conditions

.Because of the competent nature of the subsurface soil
conditions, measures (.such as grouting, vibreflatation, dental ,

work, rock bolting, and anchors) to improve,* foundations were not
required. Slurry cutoff trench treatments were placed to prevent
senpage loss during construction of the cooling pond dikes andplant area fill. >

This is discussed in Su5hetion 2.5.6.3.
.

*

2.5.4.13 Subsurface Instrumentation
__

.

2.5.4.13.1 Benchmark Locations-
~ - - .

Scttlement measurements are to be taken at benchmark locations
'

installed at the various plant structures to provide a history of fcattlement versus time as shown in Figure 2.5-73.,.

These 8 sl! ccccurements, as -listed in. Table 2'.5-14A,' will provide a record
|
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TABLE 2.5-9
,

MINIMUM COMPACTION CRITERIA
*

. ,

comcaction Criteria
ZoneC1) Soil

*

Function Desianation Tvoe Decree ACTM Desianation

Adjacent to Structural Sand 80% ASTM D 2049
structures backfill .

.

Support of Clay 95% ASTM D 1557-66T
structures (modified) c a 3

. -

Plant area 1 or 1A Clay 95%
fill 2 Clay or sand 95%

3 Sand 95%
*

Ccoling 1 or 1A Clay 95%
pond embank- 2 Clay or sand 95%
ment 3 Sand 95%

. . .

(13For zone designation see Table 2.5-10
(2 3The r..ethcd was mcdified to get 20,000 foot-pounds of

ccmpactive energy per cubic fcot of soil.

.
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TABr.t 2.5-10 ,.
.

*

GRADATION RANGES FOR FILL HATERIAL.

I ,

; Ione s1121 Description source* '

Gradation1 Impervious fill sandy silty clays or Designated borrow area and
-

,nandy siltu with some.
. clay all required excewation Hot less than 201 passing fNo. 200 sieve

U.S. Std Series Percent .

.
*

,

Slove sizes1A Impervious fill

sandy glacial till Danignated borrow area and
_ Passinq lHative broadly graded

No. 4 }all required excavation 40-100
No. 30 30-100 jno. 100 25-80.

No. 200 20-70 g

)0.01 (m1111 mete rs) 10-40
~2 mandom fill 0.002 (millimeters) 0-20 *

!
.

Any material free of
humus, organic or other Designated borrow area and
deleterious anatorial all required excavation Ho restrictions

.

,

3 Sand drain clean sand graded as Imported
.

:.

specified
k 3/3 inch 100 !

No. 8 55-100'.

Ho. 30 .

20-55-

No, 100 0-10
struc- sand fill Ha. 200'

0-3
tural clean sand graded as Imported

-
-

< * - specified 1 inchLackfill
* '

100
Ho. 4* 75-100'Ho. 10 50-100 *

Ho. 40"

5-60-No. 200.

0-5
.

.

5.

.
_
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TABLE 2.5-11

.. '

'

F23QUENC'l OF FIII TES'!ING
. *

.
, . .

.

Test Accroximate Frecuencv,

Equipment calibration Frequency to be based on Sechtel Field
Inspection Manual, or, if nct o.her-
wise stated, upcn manufacturer's
suggested frequency.

phO
Field densities, moisture one per 500^ yards of fill
centent

~

compaction, grain si=e, one per 10,000 cubic yards of
specific gravity fill

.

1
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TABt.E 2.5-14
*

'

SUMMARY OF COtfrACT STAESSES AND ULTIMATE
BEARING CAPACITY FOR MAT FOUhDATIONS

, ,

SUPVORTING SEISMIC CATEGORY Z AND II STRUCTURES
.; a

.

${ f
*

:
i

'
* Cor. tact,

Stress Beneath Footing.

(1b/ftal Ultima te Factor of Safety
BearingFoundatio;. Dead Plus Dead, Live, ca pacity Dead Plus Dead, Live.

Unli Supportina Soils
Elevation _

bive f.oad and seismic Load fib /ftal_ I.tve toad and Seismic Loadheactor containment
-

I buildings Very stiff to hard 582.5 8,000 17,500 45,000 5.6 2.6

**

natural cohesive soils.

-

Auxiliary building A Very stiff to hard
. 562 7,000 14,000 50,000 7.1 3.6

,

,
.

natural cohesive soils, *
.._

. *

,i .

* - ' Auxiliary building 56C Very stiff to hard 579 8,000 16,000 50,000 6.2 3.1

;
.*

| natural cohesive soils
1 Auxiliary building D Controlled compacted 609 6,000 12,000 30,000 5.0 2.5

.

'

j cohesiva fill
! Aus111ary building ESP controlled compacted 609 6,000 12,000 30,000 5.0 2.5

I
cohesive fill

,

Auxiliary building G Controlled compacted 630 4,000 8,000 15,000 3, s 1.3

.
,

i ..cohesive fill *

humil'lary building Mn'

t Controlled compagted
I cohesive fill '

609 3,000 6,000 '30,000 10.0 5.0

..

i
* *

Auxiliary building ISJ Very stiff to hard 569 6,500 13,000 50,000 77' 3.s

,

'

natural cohesive soils '

Turbine sat Controlled compacted 602
.

cohesive fall 5,000 10,000,

; Turbine building
.

30,000 6.0 3.0

t Controlled compacted. 609 3,000 6,000
*

30,000 10.0 5.0
cohesive fill -

Solid radwaste building Controlled compacted. 629.5 2,500 5,000 15,000 6.0 3.0
cohesive fill

Diesel generator
building Controlled compacted 629.5 4,000 6,000 15,000 3.0 2.5

cohesive fill -

i *

|'

!

3.,

.

. - (sheet 1 of 2)-
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! TABLE 2.5-16 I'

' ..

..

IDEALIZED SOIL PROFILE AND PARAM.5.T. ERSi
. FOR ELASTIC HALT-SPACE SETTLEMENT AND HEAVE ANALYSES

h
. Average

Elevation Cg, r U) .

Idealized . Interval Thickness 1+e.
-

Lever Soil Tvoe (ft) fft)
,

A Fill (CL) 634-609
'

25 0.003

I B Fill (CL)' 609-603 6 0.003
' ' C CL 603-582.5 10.5 0.002

.

C S? 603-582.5 20.5
-

.

D CL 582.5-562 20.5 0.003
-

E CL 562-543 17 0.002

l F CL 543-503 40 0.003
( .

1s.G CL 503-363 140 0.006
.

[),

! McTE: Final groundwater table is taken at elevation 627.
.

( t ) values were estimated drom the mathematical relationshio
between Young's Modulus and Compr'ession and rebound inde.xes and
averaged with those obtained from consolidation tests.
Young's Modulus was estimated from empirical relationship with'

shear strength.
.
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3.8.5.1.2 Auxiliary Building

.

The auxiliary building is founded on reinforced concrete mat p.- *)i fcundations -at six different eleirations as .shown in Figure :
*

3.8-61. The figure shows the bottom elevations and thicknesses
of the mat foundations at different areas. The major portion of
the auxiliary building (between column lines A and E in the
north-south direction and between column lines 'S.6 and 7.4 in the
easu-west direction) rests on a 6 foot thick reinforced concretemat, 158'-3" long and 79'-0" wide, founded on glacial till, with
the bottom elevation at 562 feet. The southern portion of the
auxiliary building, south of . column line 0 rests on a 5 focu
thick reinforced concrete mat with the bottom elevation at
609 feet. It is fcunded on compacted fill. The elevations and
the thicknesses of the mat foundations in the other areas are
shown in Figure 3.8-61. All the mat fcundations with their
bottom elevations above 570 feet are founded on compacted fill.
Figure 3.8-62 and 3.8-63 show the cross-sections of the-

foundations and typical reinfercement details.

3.8.5.1.3 Diesel Generator Building

The fcundation for the exterior and interior walls of the dieselgenerator building consists of continucus reinforced concrete
footings, 10 '-0" wide and 2'-6" thick, with their base at
elevation 628 feet. Adjacent to any pit location (e.g., sumppit) , the exterior wall footing base is locally 1cwered to 'Oelevation 625 feet. The diesel generatcrs rest on 6'-6" thick V
ccccrete pedes %.ls. The ovarall arrangement of the foundation in
relation to the superstructure is shc:m in Figure 3.8-55. Thefootings are placed on compacted fill.

3.8.5.1.4 Service Water Pump Structure

The foundation for the service wate.r pump structure consists of
two reinforced concrete mats at elevaticns 592 feet and 620 feet.
The lower mat is 90 feet long, 74 feet wide, and 5' feet' thick,
and is foundad on glacial till. The upper mat is 86 feet long,

.

38 feet wide, and 3 feet thick, and is founded on compacted fill.
The details of the foundation and reinforcement are shown inFigure 3.8-56.p .

|
| . - .

3.8.5.2 Aeolicable codas, standards, and seecifications

The applicable codes, standards, and specifications used in the
_.

structural design, fabrication, and ccustruculon of foundations
are discussed in subsection 3.8.1.2 for the centainment, in
subsection 3.8.3.2 for- the internal structures, and in subsection
3.8.1.2 for other seismic ca':egory I structures.

G
,
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Interoffice Memorandum.
-

,

o m,

u R. L.-Castleberry n. m
.

Jcb 7220 Midland Project% .a Augus.18,1977Q-Listed Plant om i.

Ft11 Above 627'0"
-

BC3E-1535R ""' J. F. Newgen

* * ' ** Constiuction -

c=== = 'S. X. Rao
. . . .c

u...-

.

Midland,.MI.. u. 200 . e.
'.~2 1a

,
. ..v

. . : m. .. .; .s. .c.c . . v. . .. . : . . m.- . - . . . . . ..

. . . . . ..

A
.

As referenced on drawing C-45 Rev. 2, nota #3 statas that Q-Listed -

requirements for plant area fill above elevation 627'0" may be
.

.
.

waived provided the folicwing conditions are met:
- :

"4 * s'd.]- *
,,

-
A) It is determined that no other Q-Listad system or structure

.

. will .be located in this area.
.

,

B) Engineering reviews and approves the proposed waiver.
.

Tne field herein requests that all Q-area backfill above 627'0" be.

exeinpt from Q-List requirements except for (1) structural backffil
O withia 3'a" of a 0-'istad structure- (2) Cross hatched area at the

diesel generator storage tanks location as shown en drawing C-45,,

Rev. 2.. (3) . Backfili of fuel lines between diesel generator build-
ing and diese1 ~ storaga tanks. (4) Backfill of all Q-Listad servica

.

water lines..J W ~L; * ' . - ' ' --
|

~; ~~ * *-
:

.

..-
. .+' ~4 U... .

..,,~. 2 c
Please review the proposed waiver and connent by 9/1/77.- ~.
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R. L. Castleberry

Job 7220 Midland Project
Q-Listed Plant August 18, 1977.

Fill Above 627'0"
BCBE-1535R J. F. Newgen

Construction

S. K. Rao Midland, MI 200

As referenced on drawing C-45 Rev. 2, note #3 states that Q-Listed
requirements for plant area fill above elevation 627'0" may be
waived provided the followino conditions are met:

A) It is determined that no other Q-Listed system or structure
will be located in this area.

B)
.

Engineering reviews and appooves the proposed waiver.

The field herein requests that all Q-area backfill above 627'0" be-O ex*=at from o-'ist reauir==*ats exc at for (1) structurai backf111within 3'0" of a Q-Listed structure. (2) Cross hateited area at the '

diesel generator storage tanks location as shown on drawing C-45,Rev. 2. (3) Backfill of fuel lines between diesel generator build-
ing and diesel storage tanks. (4) Backfill of all Q-Listed servicewater lines.

*

Please review the proposed waiver and coment by 9/1/77..

.

J. F. Newgen

JFN/GSC/dlf
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R. L. Castleberry

Job 7220 Midland Project
0-Listed Plant August 17, 1977
Fill Above 627'0"
BCBE-1535R J. F. Newgen

.

Construction
S. X. Rao

Midland, MI 200

As referenced on drawing C-45 Rev. 2, note #3 states that Q-Listed
requirements for plant area fill above elevation 627'0" may be
waived provided the following conditions are met:

A) It is detemined that no other Q-Listed system or structure
will be located in this area.

B) Engineering reviews and approves the proposed waiver.
"

The field herein requests that all Q-area backfill above 627'0" be
within 3'0 ' of a 0-Listed structure. exempt from Q-List requirements except for (1) structural backfillO

(2)
diesel generator storage tanks location as shown on drawing C-45, Cross hatched area at theRev. 2. (3)
ing and diesel storage tanks. Backfill of fuel lines between diesel generator build-

W
,/ Please review the proposed waiver and coment by 9/1/77.~

.

.

p J. F. Newgen
JFN/ /dlf
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Bechtel PowerCgrporation
'

1

Interoffice Memorandum-

.

to R. L. Castleberry u. =

** Job 7220 Midland Project one flovember 18, 1977
Backfill Moisture Requirement
Spec. C-210 J. F. Newgenr,
BC3E-1669R

or Construction '

** G. Richardson u Midland, HI ca
B. Cheek
G. Tuveson
J.'Cean*

4

Confirming verbal requests; please provide written clarification of the
2% tolerance on backfill coisture content during cogaction. Al though
misture tests are taken both during and sometices after compaction we
have been vercally informed that for Zone I material r:nisture tests
taken within a few days after cogaction which do not fall within 2%
of optir::um moisture shall be cause for rejection of the fill, even though,

proper compaction is achie.ved. Information unisture tests taken more
than a week after Zone I fill has been. properly cocpacted are not so

3, limited. For Zone II materials these limits can also be extended in
-

*

accordance with previous written direction.

Your response is required by 11/30/77 in order to process docuantation
of backfill which was nct placed in accordance with the verbal information
abo.va, i f necessary. j

' n.?,-

".- w
[J. icwgen

JFN/FGT/jae

@~ 99
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80 Haster Inspection Plan

..
- 1- Master Ins e tion Plan No. C-4 , Rev. O Title SOIL TESTING

! Originator rl' M - DD

N Approved By
_

. [[M['79-O^AD'

Date
z If Approved By [//A d ff Date M;M/PP"

Page 1 of 2
-

Charccteristic
No. - Characteristic Description

1.0 Material Source / Receiving Tests

1.1 Structural backfill has been tested as required: '
3

- .x
a. Frequency of tests. '

b. Method of tests.
,.

'' '

Results of tests are as specified. '
. _ _ -

c.
, . !

"

J'. ,.

1.2 Purchased offsite sand has been tested as required:
.. 7'' ' ' *
'

a. Frequency of tests.
,

e
'

j.- .

- n '
' - -

- ib. Method of tests. . -
'

-
'

' ,

c. Results of tests are as specified.
~

r
,

"
.,_

_ _ , , . ' '
'

-

1.3 "one4Amaterialhasbeentestedasrequiredi '[ ~ 77 ~ p
'

''

,

~
- ! ,

a. Frequency of tests. , -
'*

b. Method of tests.
, ,

<

c. Results of tests are as specified. , , ' ^ ' ' / !,,

''

2.0 Structural Backfill / Plant Area Tests ~
'

[, , .

- -

-

~_

' - ,,-s
2.1 Hoisture content ter;ted as required:

'

a. Frequency of tests. i

b. Method of tests. -

c. ,Results of tests are as specified.
1.

.-
- -

-
'-

2,2 Pielr! density for cohesive aaterials- .
.~ /'

r '
-.
'

,

-

;
- /

, ,

a. Frequency of tests,
b. Hethod of. tests. -^ '

Results of tests are't.s specified. '
'~

c.

*
,

I
'
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Haster Insp:ction PI::n I
'o

. ,

i, / Mantor Intpec(fon Plan No. C-4 , Rev. O Title SOIL TESTINGN Originator M^ -ik - W
i =. ~ ( Approved By h- Date h [M [77* *

Ne ' Approved By M_ Md [ Date C/> 6 /79'
Page 2 of 2

Characteristic
tio . *

Characteristic Description

2.3 . Field density for noncohesive :naterial has 'been tested as required:
.

; a. Frequency of tests.
b. Method of tests.

Results of tests are as specified.c.

3.0 Standard, Lab Tests

Re'lative| density standard determined as specified:
-

3.1
;,

e a. Frequency.of tests.
b. Method of tests, I

.

c. Results of tests. '

,

3.2 Proctor standard determined as specified:
.

a. Frequency of tests,
b. Method of tests.
c. Results of tests. '

4.0 Test Reports

4.1 The field density results are reasonable, compared with the Standard Lab Tests. -

4.2 The test reports are acceptable. '

a. Completeness.
'

b. Proper date of tests,

Proper technician listed for running test.c.

d. Proper calibration status of equipment.
-

Proper location and proper elevation of tests.e.
f. Applicable QA Organization Approval has been given these tests. j

,

.

I

i '
_ _ _ _ - _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ .
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Project Inspection Plan No. 01-C-4A Rey. Rev 0 Proj ect Inspection /0verinspection Plan.

:-

i '
- Project Hidland 1 I ? Titleg

r n:u SOIL TESTING

h Job No. NA,
,

| !.k Work Author z tion No. NA

's originator NDw - fN M U,

' N '' h[JY/7[Approved'By th u M Date,

Approved By , @ [ R Date [ A T/JP
Approved !!y / Date 71 29 Page L of a' '' ,/ /

Characteristic
'

Degre fof Inspection Type of Point of
'

No. Reference Criteria IFol . <100% overinspection overinspection Supplementary Records

1.la Spec X M IP-PP
1.lb Spec /ASDi X V IP

1.lc Spec X R PP

1.2a Spec X N IP-PP
- 1.2b Spec / ASTM X V IP

; 1.fc Spec X R PP

1.3a Spec y g 7p_pp

1.3b Spec / ASTM X V Ip

1.3e Spec X R PP

2.In Spec X M yp_pp

2. lb . Spec /ASThi X V Ip
'

2.lc Spec X R PP

2.2a spec X H IP-PP
2.2b Spec / ASTM X V Ip

2.2c Spec X R PP
*

2.3a Spec X H IP-PP
2.3b Spec / ASTM X y Ip

2.3c Spec X R PP

3.la Spec X H IP-PP
3.lb Spec / ASTH X V Ip

3.lc None X R IP-PP'

.b$.
. ,n ;. .

..
, c . ;. . s .,

-- ..w _, ,. . . . . . ... . .; ..
.

... .w . ; .a . _ x. ,,.

. _ ,
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'

Proj ct In pection Plan Ho. 01-C-4A Rcy. O Project In ptction/0verinspection Plan
Projtet .liidlena Titio SOIL TESTING

[ \> Job No. NA
,

-

; llork Authoriz lon No. NA

4, / Originator fm A EN"
C *:'

Date b b f/7 hApproved By* M - k V

Approved By .. 6/J1/Nc4 Date J-f(/M~

Approved By Date _ F/2f/ psf Page 2 of 2Y, /Char:cteristic /
Degrer/6f Inspection Type of Point ofNo. Reference Criteria 100% (100% overinspection Overinspection Supplementary Records

3.2a Spec X M IP-PP
.3.2b Spec / ASTM X V IP
3.2c None X R IP-PP
4.1 None X R ~PP
4.2a None X R PP
4.2b None X. R PP
4.2c None X V-R PP
4.2d None X V-R PP
4.2e Spec X V-M-R PP

,

4.2f Spec X R PP

.

|

!
.

. - - . _ _ _ . - _ _ _ - _ _ _ _ _ - _ _ _ _ _ _
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Projrct intp:ctinn Ptarn No. 01:C-3A Rey. O Project Insprction/0verinsp cticn Platu0,o

'| Project _Jiidisdd_1_& 2 T1tle EXCAVATION, FOUNDATION PREPARATION,
|

( .%
ois No. __M REQUIRED HATERIAL, Pl.ACEHENT AND

-

., COMPACTION OF BACKFil.LF llork Autliori .tlon No. _NA

Originator ~ 61 - h
' Approved By b D4f A --- Date[[3Y[7(,

Approved By hIM /Date /A8' 7
' ''

Date 2-f ? f Page 1 of 2' Approved *Y,
/ r

'

_, ICharacteristic Degtee g Inspection Type of Point ofNo. Reference Criteria IGOF 71TiGF Overinspection Overinspection Supplementary Records

1.1 Spec X V-H IP
*

.

*: 1.2 Spec and Dwas X V-H IP
: 2.1 Spec and Dwas X V-H IP

I _._ 2.2 Spec X R IP
.-2.3 Spec

,

_ X V-H IP, _ _ _ , ,

s . --

'2.4 Spec jX V-R IP

3.1 Spec *X V-R IP,

3.2 Spec X V-R IP
3.3 Spec and Dwas X V-H IP
3.4 Spec X V-R IP
4.1 Spec X V IP
4.2 Spec and Dwas X V-R IP
'4.3 Spec X V-R IP

'

4.4 Spec X V-R IP
4.5 Spec'

,
_

X V-H IP
4.6 Spec X V IP

*

' -

j 4.7 Spec X V-H IP
' 4.8 Spec X V IP

.) 4.9 Spec X V-H IP

1.| 4.10 Spec X V-R IP
' ' ,

4.11 Scee X R IP
4.12 Spec._ X V-H-R IP__

- _ _ _ _ -. _ __ _ _ _ _ _ _ _ _ _
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Project In;piction Plan No. 01-C-3A Rey, 0 __.

Project Inspection / verin:piction Plan,.

Proj:ct _lil&.ad_L&_2 Title.

EXCAVATION, FOUNDATION PREPARATION,*
t Job No. NA REQUIRED HATERIAL, PIACEMENT AND\

COMPACTION OF BACKFILL1 Work Authoriz lon No. NA
'

Originator _ _ Ih V - ' h
d2nd Approved By Ordk [, YO DatehfdW7f i

'

t

Approved By M de-c c/ Date f/A?"/J9
~

Approved By Date 2f[7'/ Page _2 of 2
.E'' // /
iIharceteristic Degree of Inspection Type of Point of

No. Reference Criteria - 100I C100 F Overinspection Overinspection Supplementary Records
,

5.1 Spec X V-R IP I'

5.2 Spec X V-H IP
;5.3 Spec X R IP

5.4 Spec X V-H-R IP
-

'
s
?

:
.

e

:

.

>

_ _ ._-m.__ _ . .-
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ye , Hzcter Insptction Plan
s Hauter Insp ction Plan No. C_1 ,

- Rev. D Title EXCAVATION, FOUNDATION

Originator W M - 8 O A ATI M , R WUIRED
* ' _

MATERIAL, PLACEMENT AND
L [ Approved By IM Date_O[24 COHPACTION OF BACKFILL

Approved By_ / M Date _ 22 4
'

Page 1 of _L
Characteristic

} No. _ Characteristic Description*

; 1.0 Excavation
,

1 ,

'1.1 Disturbed materials below and. beyond the required excavation limits has
been removed and replaced with suitable compacted material.

1.2 Concrete mudmet poured on the bottom of excavation for building foundations.
.

2.0 Foundation Preparation *

2.1 Soil foundations established on firm material.

2.2 Soil and subgrade approved foundation prior.to fill placement.

2.3 The subgrade does not contain any frozen material.

2.4 The layer upon which the fill is to be placed has been tested and results
are as specified.

. 3.0 Required Haterial
I

.

3.1 " Structural backfill" material is from an approved source, meets the gradation
f requirements and is acceptable material.

3.2 " Plant area backfill" may include (1) random material. (2) " structural
backfill material" or (3) purchased offsite sand as specified.

3.3 Lean concrete used in place of structural and/or plant area backfill as
approved. In such a manner as not to create possible ri id support forR
structures and differential settlement.

*
f.

4.0 Placement - *

4.1 Areas inaccessible to motorized rollers must use sand from offsite sources.
. .



.- . . . . . __ . .
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,.. Hsster Inspsction Plcn,

.P , . Master Inspection Plan No. C-3 , Rey. O Title EXCAVATION, FOUNDATIONL h Q {' g4N' PREPARATION, REQUIRED{ ; Originator - Q W -

HATERIAL, Pl.ACEMINT AND
'

Approved 11y bb Nf - dNCJ

Date ') Y 79 COMPACTION OF BACKFILL
4kA Approved fly _gf _Q_ d _ Date_[fhgj24,

i

Page 2 of 3
Characteristic -

-

No. *
Characteristic Description

4.2 " Structural backfill" material is used within three feet of the exterior
*

well of any plant area structure.

4.3 No material placed on any known failing material. until satisfactory tests
are obtained. *

4.4 Uniform compositfoh and distribution of materials throughout the backfill.

4.5 The specified uncompacted lift thicknesses are being placed.

4.6 Backfill areas being placed are raised simultaneously and parallel with
the final grade.

. 4.7 Each lift is tied into previously placed material.
4'

4.8 All soils work performed under the direction of a qualified onsite soils,

engineer.
,

4.9 Backfilling in which moisture.conditionug is required is suspended in
cold weather.

4

4.10 Moisture conditioalng of the soil is as specified.
.

4.11 Holsture content for cohesive, material during the density test is as specified
and representative of the material placed.

4.12 All material represented by failing tests have been reworked until the specified
moisture is obtained or removed.

.

'

5.0 Compaction of Backfill

5.1 Compaction equipment meets the requirements and han been prequalified.

5.2 Compaction method (effort) is uniform and meets or exceeds the ef fort '

given in the prequalification of the compaction equipment.
.

__--m- - - - - - - -

_
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Hncter In:pection Plcn
Ma::ter I=pect n Plan No. C-3 , Rev. O Title EXCAVATION, F0WDATION

> ~
,

- 1 I
.t H

Originator d - h '

HATERIAL, PIACENENT AND
-/ Approved By O1A<f OML Dato c2 79 COMPACTION OF BACKFILL

W' Approved By /p[ dCc c[ .Date g /l y g
page 3 of 3

Characteristic ,

No.
Characteristic Description

5.3 Compaction results are as specified an'd representative of the material
placed.

5.4 All material represented by failing tests have been reworked until the
specified density is obtained or removed.

.

e

4

4

e

i

e

GO

. _ _ _ _ _ _ _ _ _ _ _ _
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. Bechtel Associsses Professional Corporati.,.

l
Inter-office Memorandum.

BEnc - 828
-

To J. F. Nettgen

o .g q (, osse August 3, 1975

s_ _ e n _ m es 1 a
'

,_ R. s. c m m ,
-

Construct o Utility Lines Engineering
.g,

rue: c-2n, c-no, c-n40, 0274
c h.d -8 y ylic"'"'*

c. A. Tuveson
Ann Ar*cor E

/AUG o. 1975
^' ,

R. L. Rixford - ,,CHIE.U 72
S. S. Afifi- '

I'G VER CO9~0# ~

20S. Rao .

na
-

References: 'a. BCEI-583 dated May 7, 1975
b. Telecons, J. Serafin and R. L. Eixford, dated 10-21-74

and 12-3-74.
~r

This is a complete response to Ref. a.,

The follotring are engineerdag's reco=nendations- (including input frca Geo-
technical Services) for instn11%g and abandening tha cocatruction utilitf-*

lines.'" ~

1.
All excavations shall be backfined trich the sane cone =ateria'

.

'

originally present prior to the c=cavations. This provision has-

bean made in Specification 7220-c-2H, Rev. 2. Backfilling shall
' be done in accordance trich applicable technical Specification

7220-c-210 or 7220-c-211.

No st'ructurci backfin =aterial shall be used for backfilling pipe2.
trencher across the dika.

3. All piping which extends fren cooling pond into the plant area fill
and does not cross the dike, shall be fully grouted for a cini=m.
distance of fif ty (50) feet from the top edge of the cooling pond
tcward the plant. , Alternatively, ths piping ra7 be removed for the
same distance and the surface restored to its original condition. ...

-
.

; 4. All piping four (4) inches in diameter and less and which does not
| cross the dike, may be abandoned as is.

-

Piping larger than four (4)i

inches in diameter shall be funy grouted upon abandonment; er. the
piping may be removed and the surface restored to its origissicondition.

5. - The fonowing criteria apply to piping which crosses the dika: __

.h|
i) Every attempt shall be nsde to avoid piping through the scud'/ rain.l When such placement becomes essentini, Construction
-

. g. f shall seek Engineering's approval on a case by case basis.!9 -

g, -
-

.

,p,_ . - .-
.

...;,
' ' .

.

.-.

,.

'

*_ _ _ _ _ _ _ _ -_____ __ _ _._ _ _ - . . . _ . , , . . ._ , . , , _ _ ,
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J. F. Novgen
BE3C - 823
Page 21

.
-

.

11) All piping across the dike shall be ren.v-d upon abandonment
and ground restored to its original condit. ion as indicated
in ' ten No. 1. Alternatively, the piping nay bo encased in.

ate at the time of installation and fully grouted for
: ire width of the dike at invert elevatien of the pipe

upon abandonment. Concrete thickness around the outside of,

the pipe shall be at least one dd-ater for pipes up to and
including 12" dianeter. Engineering will provide criteria
on an individual case basis for pipes largez than 12" in ,

dianeter.
~ -

6.~ A set of as-built drawings of all construction utility lines in-
-dicating the location and elevations shall be =aintained up todate. A copy of this should be tran nitted co Engineering for.

infor=ation. Construction shall indicate on enese drnvings tha
piping which is to be =aintained during Unit 1 Construction afterUnit 2 goes into operation. --

. - - - - - - - - ~

Ua understand that sone questions on this subject were left unanswered in a
nesting held between Geoccch and the Field on Novenber

- -

27, 1974 in youroffica. 'If additional discus = ion of alternatives is still required, a
nesting between Geotech, Ligineering and the Field can be arranged at yourQ reques t.

M war9 .1. Castleber---2 f

R10:gt
,

*

.

.

.

''. .

.

-
.-.

.

*
.

~

@
-

-

.. .
.

. . . . .

.

.
.

. . . . . .. . . . .. . .

._



-
.

-

Q Qd '- ' o [{ '. 1
-

_.
.

. . .x,. .. ..

$
'

fe) y fx ,n y ||
*

'

.

[d/[g '. . [ZR'noor.-cy

QQ gg , G 7 ' ' f '- |
'

r,

I~ k XC R.$sh u*'
on

__ '7- /,q
7 L_ r - ,_. 2:'90 :

~
'

Thu.f'is,/ ,/ g gi. T-au~n
=

.

'- 12% a kan _nf e cm g, -

OJ, DNcA 4184/ n & g4
'

.

'd 8syse-e C-2// ta b g'.
*g-~ p-k w 3p 4- a
S 'b f Y , Ie WET-62bh d.4 & j_.]f f, -

*

Q & 'a N ' d'T Z lt/ IVE c:g2,.r.4 (,f y, g .

es&PW wf' //e a.s/4 h.O Ii V

.m acess+ c ou seg g, g., x 7 --

. J. - - -

. ..

.-okd' $Y M fpke/ y ,,/
'

1- '"

|2'g E ~'*'-I' $ b do>-is.ek@ f g g

Sw1&dcy&Rawae z-Ag kgfxygrAav.dr asa/ 4,
% sTntg' '

y0 d2 .:; .

k c-cceSbh tir= 3 G& ct'' 4 -. ...
*

~r~/ ~r A gm m >

.

.

e-W D. f ScS/in& Q|g -

'

.

-
..

.

_

$jb :k __' '

'

-

-n , ,

> -
.

.- .--

.

-p..,x,, -
,

'-
. .

'
---

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



~

,_-_ . . . . - . . - - - - - - - - - .

.- [ _ ;--- w , _
- , . ,_ . . - - - - . . . .

< , .

I 4
o

. .

.

:

! TELEPWONE CALL Midland Project GWO 7020
COPY GSKeeley

. Xh"d13 DBMiller
PAMartinez

By Ron Lipinski Of NRC Washington JFNewgen/A3oos
KWiedner

To TCCooke Of CPCo TRThiruvengadam

Data July 3 .19 79 Time 9:40 AM DHorn
___

Subject Fila

Mr. Lipinski was returning TCCooke's call of July 2,1979 and noted that he
was in the process of reviewing the April 24 or May 31 response to the 50.54f
questions (both dates were mentioned by Mr. Lipinski). TCCooke briefly dis-
cussed the discovery of the problem and subsequent 50.55e notification to the
NRC and the fact that the latest response to same was dated June 25, 1979
(Interim Report 6). The discussion then settled around the recent changes to
the various fixes resolving soils questions at the Midland Site, since Mr.
Lipinski stated that he was somewhat familiar with the background and had
visited the site in conjunction with soils questions recently. During the
discussion, Mr. Lipinski had the following questions:

.. ~
1. Since we were making some changes to the Auxiliary Building wingwall

~

design, how will it be modeled? A new analysis will be required. .

TCCooke coted that the vertical load would be supported by cassions
and that the horizontal load will probably be taken up by a t'ie to
the Turbine Building slab unless we found it necessary to complete
the underpinning operation as originally planned (mining and lean
conc re te. backfill) .

2. Mr. Lipinski wondered how we arrived at the conclusion that nothing
was required beneath dhe railroad Lay. TCCooke noted that it was done
by Bachtel Ann Arbor Engineering via their analysis of the soils be- '

neath the railroad bay and the structure itself.

I 3. Mr. Lipinski questioned whether the criginal design was for saturated
! fill or not and received an affirmative response. TCCooke noted that

our recent analysis rndicates that there will be no detrimental effects
going to the dry fill and that it would enhance overall site conditions.

4. The fact that the Diesel Generator settlement will be on the subject
of the hearings on the 18th. (How will we proceed on this area).

_

5. Mr. Lipinski again noted that he was reviewing the responses to the ,-

50.54f questions and that hopefully he will have reviewed everything *

In sufficient depth prior to the meeting on the 18th. TCCooke noted
that the total site dewatering concept and other fixes revisions should
be in Mr. Lipinski's hands next week.

|

|

i

!

.

. _ _ _ _ _ _ _ _ - - - - - - '
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6. Mr. Lipinski noted that he was still concerned on the response to
question 15 in that settlement stresses were self-linicing and did

+

not affect the structural integrity.of the plant. He noted that he
had discussed this with Mr. Ted Johnson during his recent site visit,
and that re-analysis was very important in that stress results from
settlement were locked into the structure in case of an earthquake

. or any other load. He further noted that the' analysis will have to
: account for these stresses. TCCooke then noted that the Diesel

Generator Building was the only building where differential settle-
t

ment was noted and again stated that we are taking a super-consar-
vative approach in effecting remedial action for all areas of the

! t

plant based on questionable material Tfound during soil boring pro-
|gram) and not settlement. Furthermore, our total dewatering program ;

is designed to eliminate any questions that could arise concerning '

liquefaction in any area of the site. Mr. Lipinski generally con-
icurred with th-a concept and again noted that he is mainly cencerned
iover any area of stress.
!

During the discussion Mr. Cooke discussed the ter.cative agenda and noted that )
probably the following people would be attending the soils meeting on the 18th:

I, Consumers Power Company Bechtel Power Corporation
' i

GSKeeley PAMartinez 1

TCCooke4

SAfifi {TRThiruvengadam
. Ctieidner

a

BDahr
and others -

a

l

I

li

;

~~
.

,i1- -

. ~ ~ ~ . . ..

t ,

i

. .

L
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I:U3 JECT : CP C O /itI DL A'ID FLA:17 J03 722 0
, PLANT SITE 3ACXFILL

'

FILE: 0274, C-210, C-211'n
BESC-2451 *

.

.

REFERENCE DC3E 2046 J.F. NOJGE!! TO R.L. C'ASTLESERRY DATED.

'9/21/78

PER YOUR REQUIST, '*JE HAVE RVIriED THE I.IST .0F ARIAS UMICH REQUIRE
SACXFILLIN G. THE FOLLI?!G ARIAS AS DESCRIBED IN YOUR REQUEST
ARE REALEAS ED F.OR CONSTRUCTION.-

,

1. DC:tESTIC EUATER LINES (8"-0YSG-7) NORTM AND SO'JTH OF T!!E DIA?O 1ATC''I
BUILDING INCLUDING 3 *- 0YSG- 1-

. .

) -

,

>; / 2. FI3ERGLASS LINES (4*-0YXD-l'6"-OYXD-t) F20!! TURSINE 3!!ILDING .

'T O ( 4 "- OY XD - 2) EVAP0f!ATOR 3UILDING.' *

4

3. FI?.:7 IME (S "-0XSF-29 6."-0XSF-15' SEVER AND ST OR.-1 DRAIM BETUEEN
. CO'13INAT IGN SM0? AMD CIA? ORATOR SUILDIN'i.

4. 66-INCH DI M ET." 3L OUDOU'1 LINT.. MEA 3 C00 LINO T O'?In.
.

5. S ER'!I C E ff AT E1 (4*-0J3D-737 AMD 7~.3) FI REL IN E ( 3 "- 0XSF- 23 )
A:JD ST OPJt DRAIN SOUTi! 0F PAD'JA3TE SUILDING.

. .

'

5. STORM DRAIN A:iD 0007 DRAIM AT NORTHEAST CONNER OF AUXILLIARY
SUILDING.

. .

.

*

7 4 3- INCH DI A:t *.T ER (43"-OMDC-2 ) PIPE A7.SEPUICE UATER GUILDI:!G".
.

3 DIE'':EL FUEL TANXS (TAMXD I.T-73A AND G, CT.7'IA NID 3) A'!D LINES
*

(1 1/2"-1{DC-3 AND 4, l' 1/2"-2H3C-3 M!D 4, 2 - t h*EC-M3 AMD 4??--
,

F.'!O 2"- 2!!3C- 497 NID 49'3.

.

.'. C, . C'. t * .* .', O I*. .?".."a I ". . _~."*. P. !": ~ ~.2. '. ~..'s ''. ~ 4 ~. I ". ? .e. **"? ''..? ~ ? ? .".- ~ 0 ' '< .',"-i .*?"t . . . n.
6 .. . . . . ...

TEC't:!! CAL GUI D AMC~r DU".!M" BAC::FILLIX3 0*52*' AT I G:13.
f.''!IA "ITH P9 I O?.IT IIT le 5 A:!Te 'l IUDICATED.I! '.EFI'?'CI CXi'!OT iIE
A ? ?"' 0 *.'CD FO9 DACXFILL IMG U:!TIL E7f.L"ATIO*1 0F T'!I UOIL I:r/ESTI'IA 1 T:'

I" C G'!" LIT ED.
.

..
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January 2, 1974
;

Midisnd proieet Ct.'O 7020
' . .

Earthwork Personnel Assignments
File: C-210, 0400 Serial: 1,

4

1

'

Mr. E. E. Felton
.

i Bechtel Power Corporation
P. O. Box 2167
Midland, Michigan 48640

Dear Mr. Felton;

| As you are aware, there was a question cor.carning. the number of
inspectors needed for the earthwork operation last year. Some peopla were
sventually borrowed from Quality Control to meet requirements.

We wish to ascertain at this time that there will be a sufficient
number of experienced inspectors to follow the work this spring. We hope
that you will continue with the same personnel used last year so as to
maintain continuity as well as to have experienced people. We realize that -

you will have to replace the people borrewed f rom Quality Control, but we
t cxpect that you will secure experienced people to replace them with the 4

amount of time available to you before the work resumes this spring.
!

.

We would like to have your anticipated assignments for this work
by February 1,1974 for informal discussions with your office. We should -

have the names of the people availabla who will be assigned to this area,
not just the number. We realize that yoi; may not be able to give us the
names of those people who are not yet ass!.gned to this project.

'

Your:: ter .t'ru'ly.

. .

., .

L / g...

'Q~~~.-.-.

.
*

T. (1. t.r.ska'
-

| Project .luperintendent -

,
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consuuss power coupay Bechtel Power Corporation.
.

b$6[M *'

Post Office Box 2167 *
,,

9 1974 - w eano. weny.n n e w

MIDLAND Pf. ANT pgojy* D' 1NMIDLAND. MICHIGAg g3
/ .? V

l .

CConsuners Power Co=pacy
P. O. Box 1963 od

G3Midland, Michigan h86h0 og s
63

Attention: T. C. Cooka , , -
,

mo
Dear Mr. Cooke: '.a \

Job TM0 M u n d 3
Subcontract 7220 210 , , yao'

Personnel Assi- ' ta ge# i

3CCC 299

Ve acknowledge receipt of your letter dated Jam 3ar-r 2,197h requesting infoma-
tion regarding personnel assisemants for the 197h eartnwork operations. .Because
of the unknown elenents. such as, testing of plant area fill, status of borrow,
and the availability of the Margard propert7, we have delayed answering your
request until this tine. ~

Zarthwork operations are currently scheduled to start approxinately May 1, 1974
Canonie plans to operate four spreads, plus sealing wells, placing Zone 3, Zone h,
and Zone 5-1 naterial. We are currently plm ni~g on assigning six Subcontract
Field Engineers to cover the total work operations of Canonie this year. There '

nay be occasions that one additional engineer will be assi ned to cover operations6
that are short ter:s in nature.

The Subcontract Field h g4raers to be assigned are as follows:

Clark
p.4 e-

Juneman
Carafin
Coaster
Deycous

In addition Mr. Wanzeck of Geotech, Ann Arbor will be available as needed. _

; If you have any questions reWing the above and want an info =nal nesting as
suggested in your letter, please let ne kncv.'

.

Very truly yours,
' /J.

/ 4-1 --,-

; E. E. Felton

EEP/JMJha
._ _ _

_
.. . . . _ .. .. .___ ..
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| Bechtel PowerCorporation
'

/

I
g Interoffice Memorandum. . - .

4 T. C. Valencano ca= June 10, 1974

se.cs Job 7220 Midland ? oject Fm J. C. Church
Subcontract 7220-C-210
Item 13 7 Co.paction Require =ents ce Subcontracts
7220-C-210-17 -

c=.s e
Midland, RIichiganA:

J. P. Connolly
=

.

There has been some confasics as to the interpretation of the following
item.-

13 7 CO?? ACTION PrimECTS

All backfill in 'ha plant area 4=d the bem s'r *1' be
co=pacted to not less than 95 percent oi =azi= m den-
sity as detemined by =cdified ?:ceto nethe:i (ASSI
1557, Method D), with tha exce tien tha- Zene E. LA.
5. 4A. and 6 M2:e-121s need no *:ee:.a1 cc :ae:1- e
effort other ihn as described in Section 2.2.0.1.

The question that has been posed by the Quality Cent =cl people is: does
the exception stated above apply only to Zone h, EA, 5, $1, and 6 or do
we also have to abide by Sectica 12.8.1 for Zones 1 and 27 Our inter-
pretation is that for the plant and bem ar'eza, all 's need to obtain is
a ec=paction of not less than 95 per cent of + ua densit7 as dete=ined
by codified p;cetor =ethod (ASEI 1557, Method 3), sith no restrictions as
to the =ethod used to obtain these results.

Attached find a =eco f cm Quality Control and a Field Change Request on '

the above subject. Because of tine element fe this ite=, your * e-diate action en this would be appreciated.
. ~

/
I. '' b *0. .

John C. Church,

/ .

Jcc/Jas/ja -

.

Attachment

. -

.

.

4

nu <sm 7-

|
.
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. . , ' SECHTEL P 'R CORPORATICN I1 OF 1 . Ne.,

I FIEl.0 CHANGE REQUEST 3- "* cay n

PROJECT NO. 7220 QN^
|6 19

,'

OATE LI 4. LEP. QWG. QH SPEC. REV. 5. TITLE'

; 3 sic. 11.7 . 0 . Saffle and Cooling Pond Dikes
-

s. cESIGN ORIGird;
ENGRG@ VENOCa O <>cENTiav> NAME

7. EXISTIN G CCtJ C8 TICN. '

Cocmact' ion recuire=ents of Specification 13 7
.

8. CHANCE ttECUEST/SKZTCH

Clarify Specification 13 7 as to whether or not four (h) equip =ent passes are
additionally required for Zones 1 and 2 alceg *,rith 95% * m densit7

1

S:ction 13.; should read as follows: *

All backfill in the plant area'and the be= shall be ce=picted to not lecs
than 95% of =am1=:= densitf as dete-* ed by = edified P cetor :ethod (Asrt
1557, ?.er.ho.* )) regardless of ec=pactive =ethod. ~he exceptici.shall be
that Zone h, :A, 5, 5A, and 6 :htericls need no special ec=pactive effor:
Other than as described in Section 12.0.1.

'
.

! .
,

*
. -

,

,

.

.".

.
.

.

.

.

. *
.

*
..

'
- . .

s

t

|
.

'
--

a r1 /
10. REVIEWED BY: cose

3 PREPARED BY: 1/f 4F f
It L ff h I _CIVIL

g 11. APPROVAL CF/IELO CISPCSITICN:

, Pt ANT CESIGN * - - . . *

'

INSTRut.:CNTAT:CN & CONTROL
l MECH.

WE LDING moiecep.ea gminee, cage
| 12. PROJECT ENG'R'C APPROVAL: YES C NO C P ROJ. ENG R.: cage [

'

REMARKS:
A
.

.ty __ . . ,:. Y ... _ ~ . . . _ ~ ~ ._

_ - - _ _ . _ . _ _ _ . _ _ _
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5, Bechtel PowerCorporation
.

I
6

'

interoffice Memorandum

D"*- June 6, 197hTo John Chu:ch.

8*n J. P. Connolly: Roller Passes in "Q" Area
QCFM-19h

or Quality Control
,

% ,, m Midland. Michigan.

L. Albert Job 7220
D. Hom

. .

Letters si ned by you en Septe=ber 18, 1973 and October 5,'1973 indicate6
that four (k) a=ah4"e c equip =ent passes should be .ade by either the'

~

Hyster Ch55A No. 1125 c: the Caterpina: 835 sheepsfoot :ener to attain the
proper cec:paction requirements stated in parss=aph 12.8.1 of Spec. C-210,
Rev. 2.

Robert Haney of Canonie Construction Cc=pany feels that under pa% :aph 13 7
of Spec. C-210 Rev. 2, he is not held to any specified nu=ber of passes as
long as he achieves 95% of ,=w-- density.

Don Hom of Censumers Pcwer Compa=y feels that they are held to the fou: (h)'

passes and 95% of cax1=:= density. Quality Centrol is also of the opf-4 cn
that four (h) equipnent passes are squired because of existing docu=entation.
The situation could be clarified with an F.C.R. to the effect that in the
Q-Listed areas. No specified m:=ber of passes would be required as long as
95% of --*-"" densit7 was achieved.

Please resolve this situation'as soon as possible.

.
*.,

') b'*?.'J.*f&i-

./.,P. Connolly .n o.s.

-Tm. ,

..
,

'

"

ac/un/a=k -

, .
- - -.

9

.

|
. .

.

N "gow

! ,1
-
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Bechtel PowerCorporation-
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16,diuEM4 AJ -

Interoffice Memorandum

to J. C. Church Da*
*

June 24, 1974

s.oi.e: Job 7220 Midland Project Fe T. C. Valenzano
Specification 7220-C-210
Paragraph 13.7 of. Construction
7220-C-210-23

.

ca o At Midland, Michigan

>

.

We have reviewed your June 10, 1974 IOM concerning compactive effort
required on Zones 1 and 2 in the plant and barn bark'411 areas. We
agree with your interpretation; 1.e., a 95:: of ma.t::nus density is
the acceptance criteria, and the number of roller passes listed in
Paragraph 12.8.1 does not apply to plant and barm backfill. We feel
that the specification is now claer, and no FCR is required.

%N
T.C.Valango

TCV/ RAG /bk

,

6

9

k

. . . . . . . . . . . . .. . .. .
,_

. . . . . ., .. --. . . . . - . . - .
i
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P. A. Martinez July 25, 1974
i

! Job 7220 Midland Projset
l E. E. reitenStructural Uschfin

Specification 7220-C-2 n , 2av. O Constructf.aBCD2-370
:

Midland, Michigan '

M. M. Krout
K. A. Laves
J. C. Pink
J. H. Allen
J. 7. Newgen

On July 23, 1974
R. Greta contacted 2. Rimford for clarffication of

structursi backfin requiramsnes par Specifiention 7220-C-211, Rev. O.!

The fo11cwi=3 diacussicn can'-1.rms that consersation and outlinas howj the field win proceed with ex.struction.

Ths structursi backfin ma:arial required by specification 7220-C-2H,
Ravision 0, in requ.t. rad to be placed caly within thres feat of the ,

estarior vsu of any plant area structura. This r.acerial is act ra-1 quired under a structure.
.! Beyond the c5rae feet line and under Class 1

neructures, Zons 2 material at 95" compaction is au that is required.
This dass not prevsnt tha field frem piscing tha cohns1:nlass c.atarial

.

!

requirsd by C-211 bayend the thraa feet lina if we checsa to do so.
It vould be paraissable to use the cchesionlass r.atarisi for a n bach-

| fin, howaysr. it is not requirsd.

Specificatics 7220-C-21i is to be followed for placing an b ekfin
within throm feet of a=terior valls of all plant arca s'ructures. This
requirsesnt, hewavor, dess not r.aka a n structural back'111 Q-Listed.| Only backfin aguinst Class 1 structures is "1" Listad. -

Outstanding items requiring project ensiasettsg action arm as foncus:
.

.

1. Drawing SK-C-355 which is af==ced in sectien 7.0
of Specificatica 7220-C-211 has not been tranaud,tted
to the field.

2. Response to BC3E-319 is required. (Lattar transmitted6/5/74.)

3. In the 95% coepsetten required in the pla.it area
__

'

to be 95% of 3schtel Hodified or 95% of ASTH 1557,
| Hethod Di

|
1

e

|

.

k

,mg, ,.. - nee, ema es- *b*

, ,- , ,. , .,. . - , - - - - - , , , . . - - , - , . - - . - - . . -- , , - - , , , - . - , . - . . . - --.
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July 25, 1974

, Please reply by July 31., 1974 if you have any questions on the
abova. Ve have been accampting to renolre this e. attar for me-.y
months and hope this letter series that end.

4

''E 5 / E. E FEI.T0li'

g'E E. E. Felton-

g

EEF/.dG/al
,
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Bechtel Associates Professional Corporation. ,,. .
,

Inter-office Memorandum
BEBC - 456

.

To E. E. Felton 088 August 1, 1974

edie : Midland Plant Units 1 & 2 hem R. L. Castlebarry
Job No. 7220
Structural 5ackfill cr Engineering
File: C-211, 0274, C-ll40

*

D 3 @ HL V2
"f

Ann Arborcooi.es to At
J. C. Hink

y
J. H. Allen AUG 6197'4-
S. S. Afifi

,

BECHTEL POWER CORP.Reference: A) 3C3E-370, 7-25-74 JO3 7220
' PER-

!
.

Field Engineering's understanding of the intent of the Structural Back- -

fill specification, as expressed in reference A, is correct in all
respects - with one ninor clarification.

The last sentence of paragraph 3 of reference A sectas, "Only backfill
against Class 1 structures is 'Q' listad." To be accursta this stata-
nent should be, "Only structural backfill against Class 1 structures
is 'Q' listed." This vould prevent a future attempt co wrongly apply
this statenant to other non-structural backfill, such as backfill over
a Q-listed electrical duct bank.

Work is continuing on the three outstanding itens, raquiring project
engineering action nentioned in referance A. Itan 1.is being preparad
within the Civil group, itens 2 and 3 are being addresced by Geotech.

MW
R. L. Castleberry

RLR/jef

.
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E

?shall be of such size and ply that tire
pressures can be maintained between 80 -|l

t

and 100 pounds per square inch for a 25,000
'

,

'? '

pound' wheel load during rolling operations. [
Unless otherwise required, rolling shall be

,

: j

done with tires inflated to 100 psi. e t'

roller wheels shall be located abreast in a 1
The

rigid steel frame, each wheel loaded by an : i

individual weight box so that each will j i
carry an equal load when traversing uneven '

.,ground. The spacing of the wheels shall be .

such that the distance between the nearest |
.' y

edges of adjacent tires shall be not greater
.

! i:
*

than one-half of the tire width of a single ! i
tiro at the operating pressure for a 25,000 [t4 pound wheel load.
suitable for ballast loading such thatThe weight boxes shall be

i ;

it

load por wheel may be varied as requiredthe h |from 18,000 to 25,000 pounds. The roller !qshall be towed at speeds not to exceed 10
,

jmiles per hour.,

gi

4.b;

An alternate roller approved by the Contractor jH

be required.may be used in which case additional passes may
|

,

1

i
i15.7.3 Power Tamcers %+ s.

III $'

.
,

Power tampers shall be cperator-held type of a &,,
!

size capable of performing the required com- 9
paction and shall be subject to approval. h :; p
Approval will be on the basis of demonstrated jl' '

ability of the tampers to accomplish adequate -

;

compaction as determined by the Contractor.
'

!
,

. !j !
$ 2,8 Comcaction Requirements 'i

*
~..

.', ji

; 12.8.1 Rolling '

!

,, '
__

,

' ''
.

,' O;a
After material has been placed and spread on

,

: (! 4

the fill and the moisture content and condi- |7 3
'

tion of the fill is satisfactory, the material !r
d

*

shall immediately be compacted.
passes shall be made parallel to the axes of n|}}sAll roller

_ the dikes or embankment unless otherwise approved- !r
l,[ ,.

-
t

re
,d

~~ *w
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i;
'

by the Contractor. The rolling requirements [!g
for each zone of the dikes and embankment are

i.|;|;as follows: ' '
,

19 !:
0 !

ilType of Compaction Minimum Number of iiZone Ecuicment Passes cer Lift .fi
h.1 50-ton Rubber Tired Roller- 4 k1A 50-ton Rubber Tired Roller 4 jN:2 50-ton Rubber Tired Rciler 4 ., h,:

3 50-ton Rubber Tired Roller or Vibr. Roller 4 in,4 Constructior Equ.., ment routed
&over the zone or additional fprolling as direccad by Contracte
y].-

4A 50-ton Rubber Tired Roller as yjdirected by Contrac:or. j!y-

5 Not Required
lii?-

5A Not Recuired E-

e Not Required f/ '-

' ' .ih _jA pass shall consist of the entire coverage of bt!the area with at least one trip of the equip-
[j!"
.;i ,

ment specified. In order to effect complete
coverage of the area being rolled, each trip !1 'of the roller shall overlap the adjacent trip h, . \
by not less than 2 feet. Dumping, spreading, !!! : |sprinkling, disking, or harrowing, and :oc- P, - Ipacting may be performed at the same t.me at

|. I
different points along the section where there

!! kis sufficient area to permit these operations i! |to proceed simultaneously. ,"I '

*

: .

I!

12.8.2 Additional Ro. ling .

li:
OIf, as determined by the Contractor, the desired
;!! j

.

compaction of any portion of embankment is not !!i,[ :obtained by the minimum passes specified, addi-
%tional passes shall be made over the surface area
k:jl.,4

-of such designated portions of the embankment
until the desired degree of compaction has been { ';
attainod. However, where lift thickness is

f,a-

greater than specified, or moisture content at i !;,time of rolling is improper or specified rolling ( c.
has not been peeformed, such rolling shall be by p ;hand at the exr+.se of the Subcontractor. ;; .j \

J.. , \\-
0

, .

i4 ; {*
a1,
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1J.5 Moisture Control f

L'
.L

Moisture control of the plant area and btem
conform to Seccion 12.6. aterial shall f ,

.".

13.7 Comnaction Requirements
e

i
'

!?

All backfill in the plant area and the berm shall be compacted I
f

less than 95 per cent of maximum, density as determinedto no t

by modified Proccor method (ASTM 1557, Method D), with the h
,

excepcion that Zone 4, 4A, 5, 5A, and 6 materials need no 7,

special compactive effort other chan as described in Section ||!
.i

12.8.1.

}
,

13.3 slides and Winter Proceetion in

.t-
;

.;
'

!..

All provisions for slides and winter protaction shall be !|!
similar to requirements in Sections 12.9 and 12.10 .|L

(, I
- ! 1,,13.9 Measurement & Payment l
*'
t,

13.9.1 Measurement
,

!' (
| .

Embar.kment will be measured in place to the nearest
.

.

cubic yard of embankment material of the various !.
zones, satisfactorily placed and ccupacted in the f,

planc area and the berm.
Such measurement will be

made between the foundation lines as determined by
survey in the field and the neat fill lines , grades !

and slopes shown. No allowance will be made for
secclement of the foundacion or of the embankment q| ,

: ,

during construction..

\ 4; ;
\ . ^

:
13.9.2 Payment s

.

-

; a _.

I,
Embankment will be paid for at the applicable contract ', i

.

price stated in the Price Schedule for the items 11sced
below. ,,

, g.'.
4t. e ,.

.
,

8
e

#
.

. <
, ,

,, , _ _ _

*
: '

_
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Soil Testing ' '#*

File: C-208 Serial: ,403 (Q2) f urcanu. Connesconotace
,

cc File
'

EEFelton (Bechtel)
.

8bue

_gr

It has come to our attention that there =ay be a problem dich the
frequency of soil testing during the ci=e that the testing was being performedby Pittsburgh Testing under an interim contract. For the portion of the earth-
work which was Q-listed, Bechtel's governing specification at the time called
for tests to be taken at the direction of the Contractor. The personnel
requesting the tests were from Geotech under temporary assignment to the SubcontractAdministrator.

.

In performing an in depth review of their test frequency af ter questions
were raised by Consumers Power Midland Project personnel and by Bechtel QA,
Eechtel first thought the frequency was satisfactory and cold us so. In

.. order to be sure, we asked them to give us the number of yards placed in
the plant fill (which is Q-list) and the nu=ber of tests taken. During their
further investigation, they found that the frequency called for in PTL's
" Quality Control Frecedure" was one per 500 cubic yards ahich is the same as

~ required of U. S. Testing under C-208. Approximately 20-25" of the tests
required by that frequency have been taken.

We feel that the frequency of testing by U. S. Testing should also ''

be investigated as it could also be incorrect. However, since they did not
assume responsibility for the testing until October 22, there is less chance

4

than with PTL of this being the case.

In our review of the files regarding this work, we found that Geotech
personnel often signed off the insfection plans or parts thereof as both Field4
Engineer and Quality Control Engineer which seems to us to be inappropriate.
In discussing this situation with Mr. T. Velanzano, Bechtel Field, it weald appear
that Geotech personnel were given a free hand insofar as the inspection processes
were concerned since they are considered the experts in this area. While
this may be an acceptable practice, it does nothing for proper documentation
o'f the QA/QC program. At this point in time, Bechtel has written one NCR and
is carry 1ds out extensive investigations on the subject. I noted to Mr.
Valanzano that we would need some assurances that proper reviews irculd in
the future prohibit utilization of subcontractors approved QA/QC programs

. -

.
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whien spelled out inspection criteria which dif f ers from that which will be
used and/or Bechtel specifications. Differences sust be ironed out prior to
starting work operations. Mr. Velanzano also indicated that Bechtel Engineering
may require additional soil borings or trench inspection. ,

Since Bechtel is currently reviewing the situation, I would not propose
a Consumers Power nonconformance be issued at this time which would duplicate
existing paper. By copy of this letter, however, I am requesting a reply on
above questions from Mr. E. E. yelton with a copy to be sent to your office.
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333-768- 4332 OfSC ACTllNFOi W/A IINtT
,

mon. J 4.L
.... u n w. ADWN$ ./T/

November 6, 1978 "
so: W =

GEC t. | | ~ *' 7
H&M ij n,g NL./ 13 U.
M/1 49- MW

FROM: R.D. Woods 9TC i s- Y&.

Wh i 190
-

.

aos /( C.,F M .'g.jC=i[
. TO: Mr. Austin Marshall RECO * *"'m

aechtel Professional Corp.

Ann Arbor, MI
.

RE: Dutch Cone Static Penetrometer Soundings at
Dies.el Generatcr Building
consumers Power company, Midland Plant

I have reviewed the logs of 14 Dutch cone penetremeter
-

i

soundings from the diesel generator building at the Midland
j plant. These soundings reveal highly erratic bearing values

'.

.
in the upper 20 feet. These bearing values suggest non-
uniform compaction effort both in vertical and horizontal... _,

directions.
*

Friction Ratios were obtained in 7 soundings and these
~

ratios indicate materials which behave more as granular soils
than cohesive soils. Generally, when the friction ratio -is,

icw (le.ss than 3 f.) the soils are more granular than cohesive.''

In the 14 sennM ngs reviewed, some showed very high friction
,-

|-
ratios. Rowever, in each case where this was observed, the. '

;
high ratios were the result of dif'foriences between'small gage

-

;,

readings and were not reliable. For example in sounding Pal'

friction ratios as high as 15% were calculated, but these do
-

not reflect real soil behavior. The low friction ratios in
.

-

soundings like P-5A tend to reinforce the low plasticity classificat
of the soils encountered.

For the soundings reviewed, I Vould suggest the following
. relationships for comparisons with other common soil parameters;,

|

| ge 2N to 3N=

|
-

- -
. .

i~ - . - . .
. -

.

d

,
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3.L= and -

f '

S = c c g/15 (tsf)uM, , ,

. ' . .
.. in which

q = Dutch cone cenetration resistances.';ea. -- c -
.. .

N = SPT blow count
S = Ultimate shear strength-

u
c = Cohesion. .

.

The indications for subsurface conditions provided
by the Dutch cone soundings are for a highly variable soil
with very loose or soft condtions both near the surface in

- some locations and as deep as 20. feet in other locations.
These materials would be very susceptible to non-uniform
settlement under flexible loads. A thick mat (rigid fcund- -

ation) may be able to bridge the soft areas to force uniform
settlement.

.

.

.'
.

.

t
.

, . . - _

.

.

.

*
.
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.

.

-
.

-
.

-
.

-

Correct Name of apparatus:

Engine-driven hydraulic deep sounding apparatus
10,000 kg capacity,

.

.

Manufacturer:
,

-

N.V. Goudsche Machinefabriek
Gouda, Holland

-. .

*
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.Page 2 '

,

intcut to carry out our conanitents' recorn~ ndation to prelood the
diesel generntor butidlos and equiper ne foundations. The plac e nt of

'

curcharge ine.tde and orcund the diesel.acnerr.tec bu.I.1 ding was cc:placed
in April 1979. The attrchsrs= contrinted of rand as olvosm in Drawing
72204 -1141 issued for connernction on Janunty 10, 197?.

During the re- ting with thr' consultanea en Moy .10,1979 (Paferranco 2),
tha rutchpree depth cf 20 fe t we? canntJered adequnte. It vos reco-n 'adby the enn,nlennes that the nucchrtry ha reincained at t! ot level for
apprc:ttrmtaly 6 edditJen rf, mc5 to all -r prediction of lenn-tem octtlr~ ant.

In the first part of June 1979, trddit ten s1 inatruraentation 5 no inets.11ed
to obtain pracice cattict.cnt date oud r~ nn'trat-enc of rehe'nid. Durf.ng aruid-June tr-> sting (Faferonec 3), che cen-nit.once conclu' icd that ott theba?is of ovnlinble data at tbnt tirac, predietfort o f fitt.o r o. acerler ant
could not be r"de, nod .d.c vno requeeted that the sec tl-r~ nt rendiog- hecentinued to irprove the data base.

Durfog a lato Junn 1977 r aat-Ing (P.eferet'ee 4) , the cens"lennen cencJuded
that the r;necharge cmrtd be temved f ri Annunt, providnd r.hne the cett!n~ nt
trehd continued nf ter prep-e tr-perature correctione have hnan rride.
The tr eperizture correctico. deviceo worn .htvcicped by the ntaf f of Cob 1bera-
Zotno-Dnnsticlif f & oonnel.ates. 'Ihe adeq'.mey of the corcherne progra"i
hrte beenr our-9rised by R.8. Poe.k, onn of the ecnnulcants rit the pratant:1t tento the RILC on July IS.1979, so folleva (poference 3).

"The teeults of' tha preload precedure have bed" "

convincing. 'Ut a ch9erved pore preenures were
smtller tbnn acenn.Ily anticipated, and they
discipated rnpiefly. Ir nce primtry cenco11dn.tlene
* m eccc plinhed gntek.ly, and cbc curve of
setticrent as a function of the lognrit.frn
of time becerr's linerse chartly af ter the cor'pletion
of piece'ent of thn' fill. Therefcre,'it in
po sible to.foreenst the setu.e't'ut that
veuld acette et any futurs t1~e by simple extra-
polottort, en the acnn~ption that the entcharge
vill nerain in pinc*, Even f. bio n'*ount of
settJerertt wenid be necepcoble. Ilewsver, tho .-project.cd cattlmmt deterralnad on this bacis
is en upper he'ind beca' ion thr nuccharge vill
be i cenvoet, nnel the tant rettlermnts will __

.certein.1.7 be em f.le . "

It ven R.D. . Red.'s Jndfra"nc ehn'- fo'T5'aloc circumttmc.nu cidctnnte any
uncertainties concern'inc. the cettic*"'"e bef nvier of. the dicac1 generator

1

i
buititing trahiting fran the undnelyinf; c.lny ff.1.1.

.

*e. -* *

- - , - _ , y _. _
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Bechtel Power Corporation
excm
CCtfSt? felt 9 TC'FER COHt'AffT
DIC-6021.
P:ge 3

'

On August 2,197?, enn stf tenes R.II. . rcel. etv'.! A.J. !!cnefren, Jr.. were
provided witit the Int < ?t ptoe.f ac nett)c=*rit dar.a and en7enf stiorno forente 8,*116 f.ng re fi fetn1 :'o t ti-~ n ' . Ou l"Oune 10 and 13,197'), A.J . l'endr?n.

concrerred, tu a telechena cettverent1on., v.itti Dachtel'a findingo
sete of octeler'?tte bes deciconed to auch an ext:ent tbnt for t!'e it'oc

efmc tbn

6 weeks there be.s been e ptatstin tly un nnetlernnt, and thne auf ficienedata have be?n obec,ined to .?tle.'=
extrspointip6 the ev.s.(1? In cett:Imnt data.pred.te tion of long-t.trm recttla mne byf

f C'11culationn bn.?td onprerrnt dnto intlcate t!inc f.Fc centdual rettlement over a period of
40 years dite to secondary concel..fd.stien of clay vill bc lenn thnn 1 incri.
A copy of this confirs.?.f:lon I =ht <3r -{ rom the cennstiranen v4.1A be providadcc cann as it la received. 11eemico of ttto f avorishi<= sett.lcmnt
inti,cs of the surchari,re,* tim deeign incent of the PSAR in rec rdehr.vac e.c e-

prediction of lorg-tem aettle~'ut has been me.
. o to

. .

In concJumlert,*
the pre 16ed operntjen fico been ns.tecessD 11y cenpicted.

17:e c<:c< penstce criterin h *vo ber o r=t by providing a tolinhle reoidetal
~

ser.ciceent praelictiem, . .

decfgned* to semp?ifate the long. tern s, ttlement.Str'tet:nron, co penanto, and utillef.es will be
'

will cosnee en o,ncette 13,177'). Construction hno been inceructed ,vgn
Rceevn1 of aucche.

'

cccordingly (Refer.cuce 6).

Very truly yeurs, s
,

f '
'

J

/ P.A.' Martines *,

Fro. Ject Moneser *

> AC/bn
*

8/13/1
-

i
-s .

. .

*
. .

-

i

'ccr *D.S. M.f11er
T.J. !Io11Lyrm

U.R. Marcten11o ,

W. ;tito

T.C. Cooks *
t

!
,

9
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EECMTEL ARS 4 4

y'>'.' N ed-223-6032 CLG $ 10-2 66-9 497
*E 5345 S/14 /79 9:50

fg&$0:- *

. - -

% gggl41979 * <o
'

ATTN s..J.T. NEUGEl .'.

- -- q..

BEBC.3176 .. . .

SUBJECL CPCO/ MIDLAND PLANT"JOS -7200 " O D
DIESEI. GENERATOR BUILDING O D@

-

-

U~~ ~

TILE: 0274, C-2 645 St gt S
*

2

..
'

. m .- ---: i . . .:.- .. .-~- --. . . -
,. , ,

*

. . . ,*'

REFERE?tCE: 1.L DRA'JINGS 7220-C-1040 AND 7220-C-1141
g ;;.23.NCR.14S2 *- -

-
, . , _ .

, ,, ;ei -' -3-) SPEC.!f.' CATIONi4220jC-8 3, ~ -
. . . .. .;

,
-

.
' ,

w _. . - , .- ._, . ::: : . ~ - - - - .

YOU .ARE-_ RELEASED TD.RD10UE' SURCHAnGE FROM 'T4E DIESEL GENERATOR *'t - .-
.SUILDING;AND THE UNIT I TRANSTORMER ' REA SMO*JN ON REFERENCE 1 'A.

i STA*4 TING ON AUGUST 15,1979 THE FOLLOVING REQUIREtENTS ARE PRESENTED -
'

TO ALLOW PLANNING 07 THIS ACTIVITY. '' -

| ~ 1. LITT-0TT READINGS SMALL' 3E TAKEN ON 'THE FOUR MONITORED TIE RODS
IN;TME. T URBINE. .BUII; DING IN ACCORDANCE VITH SPECITICATION 7220-C-53 .

PRIOR 7 0 3EGINNING AND AFTER THE REiOVAL OF THE SURCHARGE.
.

~~i EEI Et EIT READINGS SMALL 3E TAKEN ON ALL SUILDING, PEDESTAL,*AND
~

2
! ; ;, SOIL _INSTRUME!TATION PRIOR TO SEGINNING RE*0 VAL OF TME SURCHARGE.-

.

* .

3. SETTL.EMEIT READINGS FOR ALL BUILDING MARKERS SMALL CONTINUE '

TO .aE..TAKEN |0N A .VEDCLY BASI S UNTIL FURTHER NOTI CE.
;* .

- ~ . -. . _; -.. ..
__ . . ,

4. THE -SCNDEXu1NSTRtJMENTS, ' TEEP BORROS ANCHORS, AND PIEZOMETIIS ' '- '
-

**

SMALL ~3E PROTECTED FROM DA'TAGE DURI2iG SURCHARGE RDf 0 VAL TO
. ALL OV....C ONTINUOUS OP ERATI ON. TMIS OPERATION IS A Q LI.STED ITEt . .

- . -
4 .

," ~ ~~5. GOLD 3 ERG-Z01NO-DUNNICLITT 4 ASSOCTATES (GZD) SMALL.* FAKE READING 3
''

i *

| ON .TME S ONDEX~ INSTRUMEFTS Dt.?.ING SURC*4ARGE RE10 VAL. 2 -

,

! ._ _ _.; ' " . "-
. . . .

i 6.TME SURCHARED DOES NOT'MAVE TO BE R210VED IN LAYIRS BITT THE
i REQtJI.R.9., TENT..-OT NOTE 2 IN DRAVING .C-1141 FOR A 5-F00T MAXIMUM

DITTERENTIAL 12t-SURCMARGE ACROSS ANY INTERIOR WALL..STILL APPLIIS.,|

s..-. --
, , .

| 7. A DAILY L OG SMALL *BE MEPT., SMOVING LOCATION .AN.D CUANTITIES OT '

| SURCMARGE RIM OVID EACM DAT. THIS SMOULD INCLUDE ELE /ATION CT
i SURCHARGE IN ZACM ZONE DEFINED IN DRAVING C-1141

*

-
s. ...

: 5 SURCMARGE MATERIAL MAY BE STOCKPILED OR DISPOSED OT OTTSITE. ..

IT THE SURCMARGE MATERIAL MEETS T'4E REQUIRE 1ETT OF SPECIFICATION
( 7220- C- 21 La RET % IT MAY BE USED FOR RANDOM BACXTILL IN THE

'

.

_.*PLANT AREA.- J-i .
..

. ....
' RL CASTLE 5ERRY - ^ ~

AVN AR50R/TP32115/7220-001/ER 3 *:
, -

.
,

..,

i .

[ C
*

].
CORRECTI ON. . . 2ND LINE FIRST WORD SM READ BUILDING i C. s

~

NO. 7 2ND LINE 4TM VORD SM READ. . . DAY *j
. . . . . - :... _.

, ,, ,
c- - - - . . - - - - . - . - - - ; . . . . . c.... .-

-

-~

- _ - __ _. -_ _ _ - _ _ . . _ _ -_ ._. _ _ _ _ - _ _ _ _ - . _ . _ _ . . _ _ __ ,,
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Bechtel Ast,achtes P:otessiccci Corparal
. -

.
'

.

. -

TEtICDFT'
|

BESC-2440 1rtter.ottice Memoravidum .
!

'

N
J.F. Ifewton N., '

*

,r De*
'

..=.

Sukker October 4, 1978
Midland Flant Ilhits 1 dr 2Jotr 7220 Fre'n

R.L. Castleberry %.
Instructions fot Obtaininig 8Sotl Samplee

Ensdneertnr.Cosme t'
Filer 0274, C-79-PR

M
Ann Arbor3

L. Sastnski
' .L. Bett" .

A, Marshall. @ '
-

v.s. a re2=? OCT 6 E
1 Dreisbach
Com Log BECHTEL PCWER CORPJOB 7220

pgt

The following fnetrnctions are to be used to aami
_

_

semples from the diesel generator building arcs in obtaining mailst

investigations asecedared with TSA 7220 C-79(Q) and other areas at so12
.

This program Is beins implemented by the Geotech. representative at the site snfin eng$neering -
.

Standard penetratjen tests, test pits, auger bori!

undisturbed sample beeing,s, and hag samples are perfon6s, Dutch Cone tests,
'

The location, depth.' and selection of rmed asr required.-

gamplew are deterrained by the Geoceth ethe type borings, tests, and
project engineering input as necessary. gineer at the jobstee wtch

n

The une of caning or drt11tng mud is permittedThe herings shonJd be maintained at all times t
. -

o prevent hnte ca m in
ter be used, Bentonite, Attapulaire, Rc9ert, Where det13 tntt m'ed ts

-
.

combinneton therect should he. used to advance soil bortapproved estual, or anygroundwater level.
the barinan should be mainca tned at all timasWhen rotary elfi L.Iinn acthods are usednts below thei

, the fluid tncAhle.
above the aroundamter

Penetration tests and splic-harrel sampiind sh llwith ASTM D 1586. :

and sealed with vapor-setti screw Lids.The memoles obtained abould be placed is glhe taken in accordancer
a ,

-

the jer shewing the job designation, dateidentified using a waterproof marker or label thEach jar should her cieerly
ass jars

is firmly attached toat 1

and depth,

semplair should he prneected (rom (reesina and dtrlength of reenwery, and standarel penetration restacanboeing mushee, anople number
,

ce. Thee eet awnilabt.

-

|

-.-

j+

i
,

-_

_04+ ND$6g

_ _ _ _ . _ _ - ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -_m- --------w- - .- r- - - - e -- -- T- - - - -
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Bechtel Associates Profes$ional CorporationION to J.T. Newnee
Page 2-

-
-

. w

,j Undisturbed, thin-walled (5nelhy) tube naudling shall be taken in accordance-j utth ASTM D 1587. The minimum outside diameter of thin-walled (Shelhy) ,

:I tubes should be 3 inchen. When obtaining undisturbed semples. Denison.'} Osterberg, or Pitcher samplara may he used as- directed. The minfaus.1 outside diameter of Danison, Osterberg, or Pitcher samples should be ,78 inches. The undiaturbed saeple should not he removed from the tishe. but
# should be trimmed back from- the endw of the tube, the spav:e (L11ad with

-

hot microcrys a-line (neashrtakinte) wax, and the tube capped and sealed#
with hot uer and tape. The thin-walled t'ube should he ejeerJy idenrJffed.

.

| using a water proof marker or lahal that in firmly atenehed to the tube
*

3 showing the job designation, dare, horing nupher sample number, depth,I

length (in inches), and, inches recovered.
.

|, Observation wells may he installest as directed by the Ceccech representative ,to,.h '-

f for subeurface wat'er level avnitorjng.' .tThec borings for observation
wells where advanced by the rotary.-drtiling' method should use a biode- */,;..p,'f|',h*,

t,' -

gradable drilling med such as Revert.N.- Af ter installation, the observation-1 ,.f, .N v ,," h' -
, . ,

weJiae should be (Innhed and,a2 response castc
cartain the wella are operativel .~.The; minimum .outside Jiasie't'ar of riser],'g..) *$4|' ' ' -'sh7ald. he.Nonduc'ted to ' makef '. rT. . *.,2, . .',',,a.; -- ..

9 . pipes,should,be 2 inchen.q.
y i> ,, p';y.g.,.y O.};,ip,*:,i %'.g %.a,. ,g e ,s ..g ;.,,, (,,j.;',fj ' ):,

. , , . . ; 3. [. d.

; ~w- ,- -,u
, ,-' y'. :; . .

- vnny ,

, ,
* ..

- Test pits for 'enpplemental intonestion should .be, ande's direczed hy the.;,,j' D Mg W
.

Geotech soils enaineer. at the site. D,ensity,caec .and., block samptan any7. ( '
.

, ..
. ,

'
-

be taken, an d ttected.' ,-
'( J ' * ''' '

4f*,',"s-

,
,. . ~.,,, ;.

To esatst in the above soil investigation program, the fo12nwins additional ' A. . Q:.,,ASDf standstda are recosamended for use.. *
*
i ,

ASTM D 2488-69 Description of Sofia (Visual)
: Manuel Procedure)i

| ASTM D 653-47 Ter:ss and Symbols Relating toj Soil and Rock Mechanics,

c
.

1 ASTM D 2113-70 Diamond Core DrJ111a6 f*r Sito' '

Investigation '*
! .

h* ACTM D 1432 Soil Investigacion and Sempting '

s

i by Auger Rorings
,

, ,

4 ASTM D 344L-75T Deep Quasi-Static. C4me 'and"

Friction Cone Penetration Testsb
a o1r soil

g e.
s .

.

. . _%"

R.L. Cameleberry

JN/ cap
10/4/2

-
. - . _ . _ . . . . - - - -

&

-- -. _ _ - - - - -- - - _ - - _ _ _ _ _ - .
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ACTION ITDiS FROM RESPONSE .

TO

50.54f QUESTION NO. 1 Page 1 of 8
|

ACTION 50.54f ACTION DATE
ITDi RESPONSE ACTION DISCRIPTION RESPO:513ILITY CC:GLE - COX?Li

NO. PACE NO. ION DATE
(PARA.)

'

. ..

From respons to Quest n1 .

ch W '

Fer or= a final review and u;pdate
,

1 1-3 J le=e- s 1-1-80
(Ices 1) of the PSAR cc:=::it=ent list. 8 '

. .

*
2 1-4 Review sections of the ISAR J. Cle=ents 1-1-80

(Item 2) deter =imed to be inactive

3 1-4 Revdev EDP,,4.22 ,h M b R. Balta:ar 6-29-79 6-1 ~
(Icem 3) V {@ h

4 4 Audi t s g3 L. Dreisbach 10-25-79

Review spec & Q f " f Y(0-36 f5 1-4 & ificatfons not included R. Salta:ar 6-29-79 (.:' ec1-5 in the specificity s:udy initially Md(Item 2) C-S.08 h G
c- u t dA. . .

App. I 0'W ''

I-8 kY'
,

'

(D.2.C)

I
'

FRCM A??r: DIX I

6 I-6 Cc=plete review of the De=es and J. *ianteck 6-29-79 7-.? '
(C.1.b) Moore Report 'MADg, 3. Dhar

Cc plete review of . pertinent f?.K.Chen
'

6-29-79 [Jec.7 I-6 1

f po=rtions of the 7SAR Se ens 3. Dhar c;%d(C.3)
| 2.5 and 3.8 f.6 . 2, 9 3.3.

%44 GATA/- Ac.ad 2Sp 3.6 | P
|

8 I-6 Correct settle =ent calculations . R. Chen 11-1-79
' (C-4.a) and update FSAR hh% [ *,

!h$i

| 1----

I
I h9 I-7 Schedule audits of the geo-tech
| L. Dreisbach

. 7-17-79 5-1 -I- |
(C .4. c) se g on a si* nonths basis. , / (first.

A Fmb..lW audit)Y j~ J~%. 7~

10 I-7 Reviewdrawingforpossibiceffect| C. McConnel 6-!:-79 6- 2 ~
(C.S.b) o r cagetj bapk r stric i (*y

11 1 I-7/8 Completeactionsinresponspto R. Balta:sr 5-18-79 (Ice.*'

(D.1) DRVCL sudit AeJ34 i fr. 7' c Nac,

,

M s .JD. M.
i

-- *$ '
_ . . . . _ . . _ _ . _. .

.
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,' ACTION ITCiS FROM RESPONSE
~

-
,

| TO
I 50.54f QUESTION NO. 1 Page2 of 8

ACTION 50.54f ACTION DATI
ITDI RES?ONSE ACTION DISCRIPTION RESPONSIBILITY COMPL..T- CCMPL:No. pAgg go, ION DATE

(PARA.) |
. ..

12 I-8 Revise EDP 4.49.1 to ircorporate M. O'Hara 5-1-79 5-4-7
(D. 2.d) clarifications & instructions for

use of SCN % / , 2. 3p g.pp
w .t

13 1-8/9 Schedule audits of each design , L. Dreisbach 6-27-79 5-4-7(D.4) discipline calculat' ns oc a j
g CK. Wat@ e.2, . ""yea g a !

,

14 - I-ll Re-evaluate construction equipment A. Scos Prior te ('.rce.k (C.1) used for co=paction
SW TM resuming eMc/

soilsfdad M NNY
work

15 I-11 Assign. field soils engineer and J. Newgen Prior te 5-1-7
1

(C.2.a) soils engineer frcu the design resu=in (appren
section h--

soils
vork

ELu1A. fwe
16 I-il ; Review cons't. specs and precedures A. Socs,,, 6-29-79(D.1) ' to identify equip. requiring

qualifications

& 0***%me 04M
17 I-ll Review Field Procadure ??G-3.000 A. Boos 5-31-79 7-3-75(D. 2) to egrit geness.a .d

,

13 I-16 Revise ?QCI C-1.02 to provide R. Si=anek Prior tc S-1-7?
,

(C.l.a) inspection rather than surveillance resu=ing(C .l.b)
.and to re-ord ' sp @ections [ ^

I soilsRghN pI-17
i verk

(C . 3. b)
*

'

19 I-17 Complete indepth review of soil S. Afifi- 7-31-79 6-25-75,[C. 3. a) test results
'

,_

i -

20 I-18
Perfor= indepth, audit o $y. S. L. Dreisbach 5-31-79 4-26 '(C. 4.b) # Testing # |

(D . 3. c) I ch dO 1

' ',

.

(
21 I-18 g Review all active QCI's for ( R. Si=anek 6-29-79 Cice.

(D.1) Isurveillance call and g y g o#cc-
$ r *4."Sh *l A* " h Q11

22 I-13 E931ua.S*Q v% C. ~ 2. 6 0?
te docu=entation callouts R. Si=anck 6-29-79 Occ.b W t' on QCIs Q% ag o7%c.,

,

i.'
| f

.

"%

an9

| |..- .

. . . . . . . . ., - . - . . . . . . . . _

_ _ _ _ _ - _ _ _ _ _ . _ - _ _ _ _ _ _.
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ACTION ITEMS FROM RESPONSE-
. .

TO

50.54f QUESTIO!! NO.1 Page 3 of 8

ACTION 50.54f ACTION DATE
ITDI RESPONSE ACTION DISCRIPTION RESPONSI3ILITY COMPL.".T- CCM?L

NO. PAGE W. ION DATE,

(PARA.)
... .

23 I-20 Incorporate scientific sa:::pling R. S1:nanek 10-19-79 (n c.
q.|foo hYrkeWN*'

(qct for
3,,hA#2 receipt

, N by
i

5-15-79)

24 I-22 Con: Place indepth review of the J. Milandin 6-1-79 5-25-7..
.

(D .l. a) Se heel Irend P*ograsp Wpoe o
'

3. Marguglio. -

25 I-22 Conduct QA Training M J. Milandin 6-1-79 6-1-79
(D.1.b) yQ & -

99-l3.

.

.

.

e

1+

,

.

!

(-

,

. -

.

.

.

1

.

6

M

l. , 'I
1

. _ _ . . _ _ . . . . _ .
- '

.
. ,, .

, . ..



*; - , ' * ACTION ITD!S FROM RESPONSE /"

,,

TO |

50.5f;f QUESTION NO. 1 Pega 4 cf 8 |
!

ACTION 50.54f ACTION DATE
ITDi RESPONSE ACTION DISCRIPTION RESPONSI3ILITY COMPLET- COF2L:

NO. PAGC NO. CPC0 ACTIONS ION DATE

(PARA.)
.. -

|

1

| CPCo #1 I-11 Implement overinspection for soils C?Co - QA Upon re-
(C.2.b) placacent and U.S. Testing suming1

I-16 Activities soils

(Col.c) work.
I-17~

(C.3.c)
.

CPCo #2 1-22 Conduct QA Training CPCo - QA 6-1-79 6-1-7!
(D. 2)

.

95

t-.

i
s

.

*e

.

I
,

|
,1

I

-

4

.

mus=

W

I-. 2
,.
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QUESTIONS 2-22 Paga 5 ef 8
-

50.54f ACTION ACTION DESCRIPTION RESPONSIBILITY ACTION DAII
QUESTIONS, ITEM CO N T- COXPil

NO. 103 DATE

3 a Clarify respones to FSAR Question J. Clements 5-79 6-1-7'
362.12 3. Dhar 75AR

.
Amend.

4 a Provide Criteria for permissible 3. Dhar 8-79
residual settlement S. Afifi

b Provide details of treatment of 3. Dhar ~8-79 (Je c-
loose sands

'

S. Afifi cMoc

c Take dynamic moduli measurements S. Afifi 10-79
upon re= oval of preloads for
D.C.3. and other buildings

d Use data (c) to evaluate the 3. Dhar 11-79
seismic response of these structures

a Prepare additional reseense to 3. Dhar 8-79 IM*-
NRC for ite=s 4a an:1 ab S. Afifi obc-

Ear 4
6 a Establish procedure & criteria for 3. Dhar 9-1-79

filling berated water storage tanks '

v1th water to deconstrate satis-
factory subsoil condition

,

b Deleted

e Deleted

d Evaluate settlement of diesel S. Afifi 9-1-79
fuel oil cans - provide precise
corrective measures if required

7 a Perfo:4 centinuity check on duct A. Boos 11-79
banks after completion of preload
program,

. .

b (Included in a)

c (Included in a)
,.

6 m

O

.

}

._ N -

.

m me m

5

-~ , -. - , - - , , . . _ - . . , . -



*
# ACTION ITDiS FROM RESPONSE TO g/.

,_ ,
,

50.54f
QUESITONS 2-22 Pagn 6 of 8

l

l
'

' ACTION DATE.

50.54f ACTION ACTION DISCRIPTION RESPONSIBILITY COMPLET- CO.9 1.
QUESTION ITDi ION DATE

NO.
-

-

Establish a' requirement to
! 8 a R==14gn diesel generators if 3. Dhar 9-15-79

manufacture's tolerances for
pitch and roll are exceeded

~

12 a Complete one additional boring in J. Wan:eck Open 4-22-
siddle of diesel fuel oil tanks

'area
. .

b Complete three additional borings J. Wan=eck Open 5-79,

in the auxilary building control
tower area

e Complete table 12-1 for soils 3. Dhar 5-79 5-31-
investigatio= and planned remedini Rev.
=easures. Reseend to NRC..

13 a Complete seis=ic rannalysis of 3. Dhar 10-79 (.rse
D.O.D. Lu account for current lack . af4b,4
of compaction

b Review D.C.3. desi n und Cut. 1 3. Dhar L2-79
equip:ent, piping and elec.

i systa=s to the enveloped seismic

, responses

c Service water pu p structure 3. Dhar 10-79
- Conduct a seisnic reanalysis

i to account for revised soil -
! structure interaction.

~

- Review structural design and L2-79* Cat. 1 equip =ent, piping and
'

g elec. systa=s and incorporate
the seismic responses of thea

reanalysis g |
*

I

- If significant change of found ;|
S. Afifi |

d Auxilary Building
,,_

B. Dhar (tec
ation properties results, conduct , 744 j'

a seismic resnalysis. | _'_
- Review structural design and 12-79
cat. 1 equip, piping, and elec.
systems and incorporate the '

*.

seismic response of the re- |
*

analysis.

.

d

. 1

>
.
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. ACTION ITDfS FRO t RESPONSE TO*

g/- **
,$0.54f

QUESITO'tS 2-22 Pagn7 of 8
|

-
. .

50.54f ACTION ACTION DISCRIPTICH ACTION DATI
QUESTICN ITDi RESPONSI3ILITY COMPLET- COMPL

NO. ION DATE,

13 e Underground Utilities B. Dhar 12-79- Investigate the change in S. Afifidifferential displacement
separately for buildings
founded on fill pending results
of seismic reanalysis

.

14 a Review estimated seccle=ent val as S. Afifi Afterfor borated veter storage tanks
Tankupon completion of load cast

program Comple-
tion

b For flexable buildings - analyze 2. Dbar 12-79for differential settler.ent based
on stiffness at tbc time of
distortion. Evaluate forces dua
to arching and ccchine with loads
from Question 15

8

7 - d"e aux 11ary building, feed- 3. Dhar 6-79 6-3C-7
e

-

'

veter isolation valve pits and
borated water storage tank ring
foundations for cracks - cap -

significant cracks.

d Analy:e building effected by B. Dhar 8-79differential settle =ent for S. Afifi
. observed differential settlement
plus predicted differential;

settlement. *

*

Preoare additional response toe
1 B. Dhar 8-79the NRC to provide annivsis and,

evaluation

15 a e For Seismir.- Categary I structures f B. Dhar 12-79evaluate differential settlements i
in accordance with ACI 318-71 f

b ? Expand the Midland structural B. Dhar 12-79
|

design criteria for Class I
L
.

structures to include the i
differential settlement effects. '

c* Preparo additional resnonse to B. Dhar 12-79"{ the NRC

.

m %%

M
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. * . " ACTION ITEMS FROM RESPONSE TO.. *

'' ' ,

$0.54f*
,.

QUESITONS 2-22 P ga 8 of 8
.

.

ACTION DATE
.

50.54f ACTION ACTION DISCRIPTION RESPONSI3ILITY COMPLET COMPL:-

QUESTION ITOL
ION DATENo.

_

16 a Perform soils torings in the areas J. Wanzack 8-79 4-13-
of buried pipes.

17 a Complete evaluation of impact of B. Dhar 6-29-79 7-9-7
the failurk of non-se '.smic Cate-
gory I piping on safety-related
structures, foundations and/or
equipment.

b- If future profiles show any extremet 3. Dhar 9-1-79
-

conditions, analysie"the piping
'

systen and make necessary repairs.

c Prepara additienal resconse to the 3. Dhar 6-29-79 7-9-7
NRC

18 a Perform re-examination of stresses D. Riat 12-79
>

in seismic Cat. I piping connect-
ing between buildings as part of
normal iteration of design.
Consider stresses induced by **

differential settlement after
connecting pipe and anticipated
future settlement.

I19
'

Profile pipes in vicinity of D.G.34 C. McConnel 9- 15-7 9
a

after removal of preicad-evalut.te
as dese 1 bed in Response 17.

| b Take additional gap, seasure=ents C. McConnel 9-15-79'

between embedded sleeves and pipes
when surcharge is removed.,

Coordinate this information with 1

the profile data.
.

4.
.

c Perform a complete evaluation of D. Riat 12-79' ssfaty related piping after com-
pletion of the preload propas. f

'

20 a | Analytically check affeeted pump D. Riat 6-29-79 7-9-7; .

and nozzle loadings. If necessary':

) disassemble flange joints and
! evaluate separation. ,

b Verify piping support loads for j 6-29-79 7- 9- 7 !systems subjected to secclement
;induced loads. ,

c Prepara additions 1 rucponse to
D. Rist 6-29-79 7-9-7

cho NRC. "
t

f,

,

- - -
.. . ..
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STATUS OF 50.54(f)
.

ACTION ITDfS

| |

4 50.54(f) Question 1. Action Item 5:
Specificity study done July 13, 1979. Comments to be resolved
by July 29, 1979. Civil response completed July 30, 1979.
Arch. (Ar-41) has held 2 weeks of discussion with 3echtel
Coatings people - changes will be resolved shortly.

50.54(f) Question 1. Action Item 7:
~

Reviews by Civil & Geo. Tach. for those portions of Section 2.5
and 3.8 relative to soils have been done. ''nd Innnni;;

fr- cdril fr urin :f 2.0. Need documentation from Geo. Tech.
for review of both sections.

,

50.54(f) Question 1. Action Item 10:
Actions are completed. Need,to complace documentation.

50. 54(f) Question 1. Action Item 11: *

Actions are completed. Need to complete documentation.

50.54(f) Question 1. Action Item 14:
Equipment for compacting sand is qualified. Equipment for
compacting clay is sedit being evaluated.

50.54(f) Question 1. Action Items 21 & 22:
Review complaced June 25, 1979. Resolution of review connants
is in process - response expected from P:rQCy. Week ending 8-3-79.

50.54(f) Question 1. Action Item 23:
Lottar to 3. Marguglio, June 25, 1979 (1.AD-971) gave a schedule
for completion. Currently trying to select a plan for i=ple-
mentation still plan to achieve i=ple=entation by =1d-August,
as scheduled.

.
-

50.54(f) Question 4. Action Item 6:
Details presented in casting with NRC on July 18, 1979. Response
due to NRC in. writing August, 1979.

.

50.54(f) Question 13. Action Item a:
1 This reanalysis has been done as long as assumed soil properties

aza 9 " *==*4= tad.

50.54(f) Question 13. Action Item di
| Reanalysis will be based upon caiston stiffness and shear wave

velocity.
*

.

O mum

.

.

&
6
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68Bechtel Associatts Profcssional Corporation

inter-office Memorandum
BEBC- 1859 *

i

d. F. Newgen Date September 30, 1977To -

,

cey(C h@ d l[.I"e'FSubject Midlasd Plane Units 1 & 2 R.L. Cast $ DFroen
Job 7220 d <

Quality Action Report of Engineering
#

QAR No. SD-40 OCT O 51977 {
.

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

BECHTEl. POWER CORP.S. Afifi JCS 7220.

J. Klacking
pgg,,,,,,,,,,,_,,,,,,___

Reference: 1) BCBE-1533 dated S/15/77
f

.

4

This is a complete response to Reference 1.

It should be noted that it is ideal to con:rol the moisture of backfill-

material at the borrew areas by conditioning. It is true that acisture,

i contact tests should be conducted at the borrow areas in order to establist.
I the control to meet the specification requirements. However, in the placing

of soil in large quantities, it should be noted that after placement and2

| compaction, the moisture is not necessarily the same due to drying and
i mixing with other' loads. This implies that a moisture content check is
j needed after the compaction is acheived. Therefore, the procedure used

'

j to take the moisture content tests after compaction.would not have direct-

i impact on the quality of work.
I

| Based on the above, we agree with field and backfill placed prior to modifi-
! cation of the noisture testing methods to be accepted as is.
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Bechtel Associates Professional Corporation
777 East Eisennower Parkway

' Ann Arbor, Macnigan a-

undmesses A O. Som 1000, Ann Aroor. Micngan 48t06

November 9, 1979

' D IfGif||9C0i'4 PAN)
BLC- 8439

| IfN
fj|reConsumers Power Company C1945 W. Parnall Road!

fl0VI,e{g7g ' /Jackson, Michigan 49201

lELD
MIDLANOhg~Cy.OMO

Attention: Mr. R.C. Bauman .

Consumers Power Company,y,ChlGANSubject:
Midland Plant - Job 7220
Meeting Notes No. 1061
Midland Diesel Cenerator Meeting

2

File: 0270, 0279, C-2645

Gentlemen:

Attached for your review and information are copies of Meeting Notes No. 1061
for the diesel generator building task group neeting held in Ann Arbor,
Michigan on Octo' car 9,1979.

i Very truly yours,

i

f -̂

'

tes L.H. Curtis
Project Engineer

DR/sg
11/2/7

Enclosure: Meeting Notes No. 1061

cc S.S. Afifi
K.D. Bailey
T.C. Cookei

'

L.H. Curtis
L. Davis *

D er
J.A. Rutgers
T.J. Sullivan

| D. Sibbald _

( T. Thiruvengadam
K. Wiedner

,

Com Log
*

,

|
l

!

|*

.

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

777 East Eisonnower Parmway
j Ann Arcot, Mecap

asw assess P Q. Sea 1000. Ann Atcor. Mecnegen 44104

,

i MEETDIG NOTES NO.1061
'

MIDLAND FIANT UNITS 1 AND 2

CCNSUMERS POWER COMPANY

BECHTEL JOB 7220-101
!

4

DATE: October 9, 1979
:

PLACE: Ann Arbor, Michigan

SUBJECT: Meeting of the Diesel Generator 3u11 ding Task Group

FILE: 0279, C-2645 w/a
i

! ATTENDEES: Bechtel CPCo '
i

'

A. Boos * M. Rung T. Cooka
B. Dhar* J. Weaseck D. Horn *
C. Martin K. Wiedner D. Sibbald
C. McConnel T. Thiruvengadas

i W. Paris *
| D. Reeves *

*Part-time

PURPOSE: The meeting was held at the Ann Arbor office to discuss,

4 the items in relation to the diesel generator building
; settlement and other Seismic Category I structures on
'

plant fill.
'

i

| ITIMS DISCUSSED:

| 'A) Review of Prior Action Items
*

The current status of action items identified in the previous
meeting held on August 1, 1979 is as follows.~

1) Action Item 1 of Meeting Notes No.1018 -

This item is open. The analysis for the berated water lines
has r.ot been completed. -

|

|
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F:go 2,, ,

|

2) Action Item 2 of Meeting Notes No.1018

This item is closed. The FSAR change for Section 2.5 is now
with the licensing group for action and tracking.

3) Action Item 3 of Meeting Notes No.1018

This item is closed. Crack aspying for areas of the railroad
bay, feedwater isolation valve chambers, and borated water
storage tanks has been coupleted. Sketches SK-C-666 and
SK-C-667 have been issued.

4) Action Item 4 of Meeting Notes No.1018

This item is open. It was noted that the present method of
analysis uses a stress amplification factor for elbows, tees. *

and rer'ucers. This results in very large stresses at these
points. It was suggested that evo analyses be performed; one
based on the difference between the design location and the
location from the last survey and one based on the difference
between the first sarvey and the last survey. Construction

\ noted that if some of the lines are to be unearthed, it must
be done soon or not until next spring, othetvise heated sheltars
aust be provided during backfill operations.

,

5) Action Item 5 of Meeting Notes No. 1018;

,

This item is cicsed. Specification 7220-C-94 and Drawing
j 7220-C-2000 for the piling subcontract were issued on August 29,

1979, and September 4,1979, respectively.4

,

6) Action Item 6 of Meeting Notes No.1018

This itse is open. Borated water storage tanks are under.

i construction. The load test procedure, including water chemistry
and protection of permanent plant facilities, will be issued

, by October 15, 1979.

j 7) Action Item 7 of Meeting Notes No.1018

This item is closed. The conflict in the response to Question 6
'

of the NRC's 10 CFR 50.54(f) was resolved in Revision 3 of the
response to the quest 1 mas on September 13, 1979.

8) Action Item 8 of Meeting Notes No.1018

This item is closed. The coements to FSAR Q&R 362.15 have _.

been resolved. The response will remain as written.
.

I

|
i

| -

.
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* Pge 3.

.. .

9) Action Itma 9 and 10 of Meeting Notes No. 1018
j,

l

These items have been combined and are open. Project engineer-
ing will revise and clarify the specifications and responses |
to the NRC's 10 CTR 50.54(f) questions to show requirements '

for a compaction of 95% ASTM D 1557 under buildings and 90:
ASTM D 1557 at other locations.

10) Action Item 11 of Meeting Notes No. 1018

i This item is closed. The report of the soil cast program for
the air line leak in the tank farm has been complaced.

11) Action Item 12 of Meeting Notes No. 1018

This item is closed. The report on the air line leak was,

included in Revision 7 of MCAR 24'

12) Action Item 13 of Meeting Notes No. 1018

This item is open. Consultant R. Loughney is to submit a
i conceptual plan for the preliminary design and scope of work

for the permanent dewatering.

13) Action Item 14 of Meeting Notes No. 1018

This item is open. The bid package for permanent dewatering
; will be issued by January 1980.

14) Action Item 15 of Meeting Notes No.1018

This item is open. The contract for permanent dewatering will
be awarded by March 1980.

15) Action Item 16 of Meeting Notes No. 101S

This item is open. There have been several discussions with
mechanical and nuclear staff. The following subjects have
been discussed:

a) A long recharge time is required because of systems that
are required after safe shutdown earthquake (SSE).

b) A program is required to establish the reliability of the
piesometers.

c) Demonstrate the capability to repair the system during
recharge time.

_.

%

i
e

1

!
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16) Actica Item 17 of Meettag Notes No. 1018 '

i

This item is opea. A review of the NRC regulations with
respect to permement dowatering is continuing.

t

17) Action Item 18 of Meeting Notes No. 1018 '

This item is open. The 11.:sasing group has started a docket f
search for information on permanent dewatering at other plaats. '

,

18) Action Item 19 of Meeting Notes No. 1018,

i

| This item is open. Cost estimates for all Q-listed and part-
Q-listed systems are not complete.

19) Action Item 20 of Meeting Notes No. 10181

This item is closed. It was recommended that the service
water building pilas be added to the underpinning contract.

|

20) Action Item 21 of Meeting Notes No.1018
j

( This item is closed. piling will be part of the underpinning
; contract and will not have separate bids.

!

21) Action Item 22 of Meeting Notes No.1018
i

! This item is opaa. Construction will determine the terminology '

for the permanent dewatering by November 1.1979.
,

1
'

22) Action Item 23 of Meeting Notes No.1018
i
4 This item is closed. The underpianing bid package was sent
; out in August 1979. The preeward meeting will be on October 22,

1979. Consumers power Company comasats will be discussed at
4

j that time. The contract will be awarded by November 15,.1979. '

1

23) Action Item 24 of Meettag Notes No. 1018 '

,

This item is open. Construatica will review the tasurance
'

requirements concerning underground work associated with i

und spianias by November 1, 1979. '

|
'

24) Action Item 25 of Meeting Notes No. 1010
|

This item is open. Removal of water from the diesel fuel
j tasks is being reviewed. -

,

assanus
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23) Action Item 26 of Meeting Notes No.1013
.

nia item is open. It is feasible to run the diesel generators
te vibrate the pedestals but is is not presently included in
the specifications. Project engineering and geotechnical
services will establish a procedure and run duration for the
diesels and a settlement monitoring program by December 1,
1979. nis activity will have to be coordinated with the
startup test program.

26) Action Item 27 of Meeting Notes No.1018

nia ites is closed. None of the surcharge sand will be used i
se Q-listed fill.

,

27) Action Item 28 of Meeting Notes No.1018
|

2 1s ites is closed. pile stiffnesses for the service water
building have been finalized. It was verified during the |
aceting that the original values provided would not change. !

28) Action Item 29 of Meeting Notas No.1018

n is itas is closed. Removal of fill ta rhe taak farm has
been resolved. Refer to report on tank farm.

29) Action Item 30 of Meeting Notes No.1018

nis item is closed. D e temporary air line in the tank farm
that had a leak has been grouted. All other temporary linee
in the tank farm will be sbandoned and grouted as soon as they
can be rerouted around the ank fars.

30) Action Ites 31 of Meeting Notes No.1018

n is item is open. A summary of the data from the test pits
and soil borings will be incorporated into the January amendment
of the TSAR.

.

31) Action Item 30 of Meeting Notes No. 1018

his ites is eleoed. Letters 3 DC-3294 and EUC-3311 which
were seat on September 24, 1979, and cetober 3,1979, respec-
tively describe the plan that will be used to determine the
permanent devotering system parameters.

32) Aetion Item 33 et Meeting Netse No.1018 -

mis item is elesed. All items relevant to the NCAA 24 scope
t were discussed in Revision 7 of MCAR 24

I

l
4 .
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33) Aattaa Itan 34 of Neettag Notes No. 1018 !,

Thes its is sleeed. Tut SEBC-3176 was sent sa Anguet 13, i
1979, describing the surtherse removal precedure. '

34) Assisa It s 33 of Meestas Notes No. 1018

This iten is closed. Deseity pists for the dike area merth of ;
the eumilAmry building have been sempleted. i

8) Status of lite Aativities

1) Bashfill operaties and senpassion tests

Ruhfill operettesa are proceeding at the site. Se entensive
program of deevnentaties of material placement has been developed. [Tuo se11e engineers are presently easite to assist is the
senere1 of bashfill placement.

The questionable fill asterial in the task iare has been !

removed and replaced. The task fare is beskfilled to el 430'=
0". !,

Geetoshaisal services has given a reeaanse to NCRs 1004 and
2294 NCE M-01-5-9-012 has been partia11y'remelved. ;

All esapeetten equipment betag used at the site has been
qualified for teshaique and saa be imeluded la the FSAA if

|

,

required.
I

2) Temporary dowaterias ~

t

la area 3 (see Attaahment 1), all of the dewetering wells j
outside of the turbine building have been installed. Only a i

couple of walls, taaludtag aboervetten wella, are left to be
rtastalled inside the turbine buildias. Few the temporary !

seastrustaes dowatering in Areaa 1 and 2 (see Attaaksent 1), !

alaset all et the 4evetertar, wells ere ineaalled. t

the sehedule for temporary deusserias la se followe (see
Attaalment 1)

'estaber 13 = Start tastallias deep per test well in Area 4
Otteber 22 = start pumpias deep pump test wall La Area 4 for 3 days <

Oet,eber 25 - Start paying Areas 1 and 2
,,,,,,,,

Osteber 23 = Approval of laughesy precedurae '

Wevenber 1 - Start pumping Area 3
,

r

!

,

i

i

f

______.____________________________________________________._fi___________ ._ _ _ .__ . _ _ _I _ _ ? _" * t ___ _ _ __* * :*" " ____i_' . _ _ _ .

*
__



"
. ; .. -. -4 . . . . . . . - . . . . . . . . . . . . . . . . _

Neeting Notes No. 1031-

,

page 7.
. .

.

'

.

There are three more procedures free taughney that must be
reviewed by project engineerias before dewetarias in Area 3
saa start. A asettag with project engineerias, subcontraste
and seestructies will be scheduled to discuss these and the
other Leuchmes precedures.

3) Test progree for permanent dowatering

Locations and directions for the borings for the well pump
tests were established in the letter, 3 DC-3299, sent on
September 24, 1979. ney were modified by letter 3 ESC-3311 on
October 3, 1979, to sapedits construction. n is letter deleted
and relocated some wells and established the test well diameter
and requiremen's for piesensters and borras anchors. Based on

,

; the prseest eshedule in Iter 2 above (temporary wetering),
este piesometers are needed near Areas 1 and 2 prior to pumping.
h eir locations will be coordinated by the onsite geocachnical
representative.

C) itRut_qileanininLidinituiu

ne statue of the remaining subcontracts vaa not discussed as an
individual igen but was covered during the discussions on the
various acties items. De following is a summary

'

1) Filing - Specification 7220-C-94 and Drawing 7220-C-2000 were
issued on August 29, 1979, and September 4,1979, respectively,
for the piling subcontract. De service water building piles
will be added to the underpinning contract. (see Itene 3, 19,

,

; and 20 of the Review of Frior Action Itase.)

,

2) Underpinning - ne underpinning bid package wee sent out in
August 1979. D e preeward meettag will be on October 22,

' 1979. Construction will review the insurance requirements
concerning undergrour.d work. (See Itene 22 and 23 of Review
of Prior Action Itses.)

3) Formanent dewetering - ne cenaultant, A. Levshaoy, will
esbait a senceptual plan for the preliminary design and scope
al mek. De had pashage will he 1eemed by Joneery 1930, and
the sentreet will be awarded by Marah 1940. na Q-listed and'

sea-Q-listed pertiene of the permanent dewetering system still
have to be determined. (See Items 12 through 18 and 21 of
Review of Frier Asties Itene.)

-
.

4
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D) Cost Estimate and Schedule for Rmnairint TJork

Schedulee vere provided for:

1) Service water pump structure piling (see Attachment 2)

2) Auxiliary building underpinning (see Attachment 3) ,

l

3) Permanent and temporary devatoring (see Drawings EP-101 and
EP-102)

4) Overan cost and schedule status (see Attachment 4)

E) NRC 10 cFR 50.54(f) questions were not discussed.

F) MCAR Report

The scope of the MCAF. vin be limited to soil exploration and the
diesel generator building. The settlement records and pipe profile
figures win be submitted for the last time.

The MCAR vin not contain the final results of the future predicted
settlement because the meeting with J. Pack and A.J. Hendron, Jr.
win not be held until October 25, 1979. No additional borings or-
cross-sections will be included because they will go into the
January 1980 FSAR amendment.

. _

The schedule section win be revis f or sh' ort ed to one paragraph.
with no dates. ' '- (, ' '

s ss ,

G) Diesel Generator Building ; *' "*
s

.

;Y3,

The grout requirements under the footings were discussad. Portions
of the footings in Hays 3 and 4 ware imposed. and a =vdmum gap of 't

3/4 inch was found. The gap penetnesd up to 2-1/2 feet under the , s' _footing. It was decided that more exploricion would be perforned
and the information would be presented to). ' Peck [Nand A.J. Hendron,Jr. s a~

'
'e ' , ,

.g -

H) Diesel Fuel 011 Lines N '. '
.

A des'ign chssge notice (DCN) was issued requiring tbs diesel fuel
*

lines to be buried.6 feet below grade. It was questioned whether
.

the design requifements could be satisfied.
-

. . .
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ACTION ITIMS:
,

Project Engineering 1) Analyze the flexibility of piping connected
to the borated water storage tanks assuming
4 inches of differential settlement. Set
up meeting with stress group (K. Wiedner and
J. Betts to attend) to discuss analysis.
Investigate eliminating link seals at
penetrations by October 30, 1979.

Project Engineering 2) Evaluate stress conditions in the resurveyed
pipes. The following two analyses were
suggested:

a. Difference between original design
location and latest survey

b. Difference between first survey and
latest survey

Geotechnical Services / 3) Issue program for load test of borated
Project Engineering wacer storage tanks by October 15, 1979.

~

Project Engineering 4) Revise and clarify the specifications
and responses to the NRC's 10 CFR 50.54(f)
questions to show requirements for a compac-
tica of 95% ASTM D 1557 under bu11 dings
and 90% ASTM D 1557 at other locations.

Consultant, R. Loughney 5) Submic conceptual design and scope of
work for the permanent dewatering sytem.

Geotechnical Services / 6) Pernenent dewatering systsm
Project Engineering

a. Design permanent devotering system
and have it reviewed in-house (57)
or by an outside consultant.

b. Issue bid package by January 1980.
,

c. Award contract by March 1980.

d.- Establish a program to determine the
reliability of the piesometers.

a. Determine Q-listed items for the follow-
ing two options.

__

$
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- 1. Complete cutoff wall, long.
'

recharge time (Q-listed monitoring
of inspection procedure)

2. Partial cutoff wall with local ;

grouting, shorter recharge time 1

(all Q-listed monitoring and i
pumping equipment)

f) Establish program to demonstrate
capability to repair dewatering
system during recharge time.

g) Establish elevations and locations at
which liquefaction would occur for
0.12 g and 0.20 g seismic events. |

h) Continua review of NRC regulations
with respect to per-n=nant dewatering.

,

1) Continue docket search for information
on permanent dewatering at other plants,

j) Estimate costs for two options
discussed in Item e above.

Construction 7) Determine terminology to be used for
dewetaring with respect to union jurisdic-
tions and transmit to project engineering
by November 1, 1979.

Construction 8) Review insurance requirements concerning
underground work associated with underpinning
and inform project engineering by November 1,
1979.

Geotechnical Services / 9) Review diesel fuel tank settlements and
Project Engineering issue release for removal of water from

fuel tanks by October 15, 1979. Determine
cleaning procedures that will be required.

Geotechnical Services / 10) Establish a procedure and time period for
Project Engineering running the diesel generators. Establish

a settlement monitoring program including
!

readings:
|

a) Before placement of generators
_

6

I
._.

:

' l

\

. _ . _ .



., ,. .. - - . . _ - - - - _ _ _ _ -

|
= -

. . . ...-:. -

.. .

Meeting Notes L.1061.

P:g'a 11-

'

b) Af ter placement of generators ;
'

c) After operation of generators i

Geotechnical Services / 11) Incorporate a summaary of data from casti

Project Engineering pits and soil borings into the January,

'

FSAR at.endment.

Project Engineering 12) Disposition NCRs 1004 and 2294.

Geotechnical Services 13) Resolve r--4af ag portions Consumers
Power Company NCR M-01-5-9-012.

Project Engineering 14) Determine if compaction requirements for
current onsite compaction equipment need
to be included in the FSAR.

Construction / 15) Expedite U.S. Testing's response to Bechtel's
Subcontracts Review of U.S. Testing's Field and Labora-

tory Construction Test Data on Soils Used
as Fill.

Geotechnical Services 16) Establish locations for more observation
walls near the construction temporary
devatoring areas.

Geotechnical Services / 17) Develop a combined schedule for the
Project Engineering temporary dewatering and pump tests

for the permanent dewatering.

Construction / 18) Schedule a meeting between project engineer
Project Engineering ing, construction, and subcontracts to

discuss Loughney Dewatering procedures.

Project Engineerins 19) Rev1se the schedules (Attachments 2 through
4) to reflect the interface with the te=por-
ary dewatering.

l

Project Engineering 20) Provide a procedure for grouting under the
diesel generator bn4144ag footings by
October 12, 1779.

Project Engineering 21) Establish the requirements for additional
investigation of gaps under the diesel
generator building footings both inside
and outside the building.

_.

_ . -. ,. - - , .
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Project Engineering 22) Review the design requirements for the,

diesel fuel lines and determine if the.

DCN is satisfactory as issued.

S. ?r ~-
D. Reeves

DR/js
10/17/7 -

Attachments 1) Temporary devecering and test well locations

2) Schedule for service water pump structure piling
3) Schedule for auxiliary building underpinning
4) Overall cost and schedule status

.

b

!
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Temporary Dewatering and
,

'

Test Well Locations!
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AND TEST WELL LOCATIONS
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S. E. Afifi

cv P. A. Martinez Bechtel PM , Boo %e,

3 G. S. Keeley
CPCo PM R. L. Castleberne,

care September 26, 78 redc * *,,

atCoBoS on alMom or umu. SiuoS,,,,,,, 7220. MmeD 15 2 .2,. .

i
D. R. Johnson. -

The call was made to update Keeley on'our search for
records relating to removal'of the natural sands. This J. Milandinsearch had been started as a result of the April 1978
FSAR question 362.2 uhich asked for a discussion of the
methods employed in mapping and removing the sands under W. G. Moring

Class 1 structures and beneath non-Class 1 structures if
their failure could endanger the adjacent Class 1 structures.

-

We have' records to show that the sand was removed under
the main plant power block and under the service water - 9/ , p.
pump' structure. From the present boring oroPram it ape.ars / // 'i#
that there are no'Tacural sands'Me die.sel building. 4/,9 ,

~./. . ,
We have not so far"SiIen~ab'iito find records on the tank

~

,e,

F ,' " ''

farm north of the power block or the service water piping
or the Cla:s 1 electrical duct runs. Ue are still reviewing
Field Engineering records and expect to be complete with

t, u --

- ''

this in about two veeks. -. i

V'^ \
-

'" '

Keeley. indicated that Consumers Power intends to discuss
this record search with the NRC today. We think that is
a good idea to brief them although we do not see it,as a
major problem yet, since we have so far not encountered
any soft natural sands under the Class 1 structures or
components. The FSAR question will__be_ answered when_the ~2 ~' / I d'C

t

present boring progran results have been evaluated. d Jr. O/r ; f
..p O ij * ~

^; f| .*

_-

PAM/pp f
_

P. A. Martinez

*

.
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MEETING NOTES NO. 907

MIDLAND PU;~* UNITS 1 AND 2

CONSUMERS POWER COMPANY-

BECHTEL JOB 7220-101

DATE: January 23, 1979 -

*

PLACE: Midland Jobsite
'

SUBJECT: Meeting of the Diesel Generator Building Task Group

ATTE! DEES: 3echtel Engineering 3echtel Construction CPCo
.

K. Wiedner A. Boos G. Johnson

[3.Dhar(NdgM J. Betts *R. Wheeler
S. Kirker (QC)

R. Marl *W. Net:ala
*G. Richardson (QA)

*

W. Jones (Cost and Schedule) .

*J. Wan=eck (Geotech) -

S. Afifi (Geotech)
*R. Brown (Clark, Klien and Assoc.)

*Part-time

PURPOSE: The neeting was held at the Midland jobsite to review
engineering and construction progress on the diesel
generator building settlement problem, and to discuss
action items initiated in the January 4, 1979, meeting
in Ann Arbor. The next. meeting vill be held on

- Wednesday, February 7, 197.9 in the Ann Arbor office.

The following notes document the discussions on the
agenda items.

ITEMS DISCUSSED: _ !
l

1) Visit to diesel' generator building and turbine bt.ilding:
1

The diesel generstor and. turbine buildings were visited to witne:r
the construction progress to data. Engineering c:cpressed concern
that some settlement markers and pie:ometers were not being protected
as thay should be. Construction stated that they would check on
this to ensure adcquate proccction is provided.

-

.__ . . _ _ _ _ _ . .
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2) Amendments to January 4, 1979, meeting notes:

It was agreed that the last sentence on Page 4 of Meeting Notas
No. 897 should read, "The new schedula datas are listed in Item 5."

Construction discussed Action Item 19 from Meeting Notas No. 895.
It is construction's intent to defrose only the first 15 feet
outside the east and north walls of the diesel generator building-

below al 634'-0". (No frost procaction has been provided in this .

area due to excavation for the duct bank an *. installation of the
rods.) All other areas origina11p had 3 to 4 feet of granular
material for frost protaction.

No other haandments were cada.

3) Review of prior action items:

Actions items from the January 4, 1979, meeting vara reviewed with
the following current status:

Action Iten 1: It was agreed that as-built drawings showing
embeds will be completa by March 1, 1979.
However, this is an engineering function and
the action item is closed as far as the task
group's responsibility is concerned.

Action Item 2: This action item is closed. The 3/4-inch
diesel generator model 'has been started. The
total manhour escinate is 2,150 hours. The key *

to completion of the model will be the steady
flow of infornation from both enginaaring and
construction. Becausa construction wants the
model as soon as possible, cost and scheduling
agreed to review the current schedula and

report by the next task group meeting when the
modal can be sent to the jobsite.

Action Iten 3: Complace. DCN 5 to Drawing C-1040 was issued
on January 17, 1979.

Action Item 4: Closed out. A block wall has been used as a '

form for the concrete corbel.

Action Items 5&6: Engineering is currently coordinating a drawing
on design effects of the counterforts on the

__ ;
'

plant. However, CPCo indicated (Serial CSC-- i

3766 dated January 18, 1979) that the countar-
forts will have to be cut back to behind the
service water lines., It was agreed that no

,

door triz bar will be provided and that the - ' , - --
counterforts will be cut back as required by ~

CPCo. This closes out Action Items 5 and 6
from Meeting Notes No. 897.

.

/

N
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. Action Item 7: This action item was closed by letter, BE3C-
i 2627, sent January 4, 1979, regarding purchase

of steel brace material.
!
; Action Item 8: Drawing C-1040 was issued on January 10, 1979,

showing corbel design. Drawing C-1142 was
issued January 16, 1979, showing the design of-

the steel braces. The counterfort design will
be issued by January 29, 1979. It was decided,

j that a steel brace would be used in lieu of the
counterfort at column line 3.0 because steel
braces will be easier to remove. !

: Action Items 9&l0: Initial form design has been submitted to
; project engineering. However, further informa-

tion has been requested from construction. The
<

'

reforecast date for engineering review of form
} design is January 29, 1979.
'

j Action Item 11: Closed out. Waiting periods at surcharge hold
j point will remain as shown on Drawing C-1141.
a
.

4 Action Item 12: Geotech contacted the soil consultant regarding
{ defrosting. Hewever, nore clarification is
i required. Geocach agreed to contact the soil
i

j consultant again to determine if defrosting of
the frost protection is required prior to

i surcharging. The present construction plans
i are for defrosting the entira north side and
i 15 feet ouside the east vall prior to surcharge.
j No special frost breakup or defrosting is
! planned for the south and west sides of the
i diesel generator building where 3 feet of sand
| is already placed for frost protection. 3reakupi of the frost will take place because of work in
j the area.
i

! Action Item 13: Complete. Drawing C1040 was issued January 10,;
1979, showing instrumentation protection.

Action Item 14: Complace. Drawing C-1040 has been issuedi

i
showing the cutting of the condensate lines.

Action Item 15: Pipe prafile data has been completed for one
| condensate line only. However, proj ect engineer-!

ing must get Goldberg-Zoino-Dunnicliff & Associates
:

(CZD) to convert this data to elevations.
Construction inquired as to whether all con-

--

|
densate lines have to be monitored and.if so b 7 'how often? It was agreed that, due to the ''

closeness and similiarity of the lines, only

I

i

.

s \
. . ._ . .

.,_..
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one line needs to be monitored after surcharge
steps IV, VI, and VII shown on Drawing C-1141
era completed. Engineering will revise Drawing
C-1141 to show this. Project engineering will
also contact GZD on monitoring the condensate _

line after the hold points.
*1<Action Item 16: Still open. Project engineering will show 7" !

,

circulating water pipe ovality reading require- ( "i'
:

. ments by February 15, 1979.

Action Item 17: This action item closed. The present profile
accuracy and frequency are adequate.

Action Item 18: Still open. A letter confirming that the
resident engineer is to read strain gages will
be sent by January 26, 1979. Geotech discussed
the work done by GZD and indicated that readings
performed by GZD vere not in the original scopa-
of work. Geotech agreed to inform engineering
of the necessary budget changes required for
this extra work. All instru=entation readings
will be taken over by Bechtel. Soil anchors

-

will be read by field migineering. The resident,

engineer will read the strain gages, and the
Bechtel geology group will read the piezameters.
Geotech agreed to confirm that support from the
geology group will be obtained in reading the
piezometers. It was agreed that plots will be
kept up-to-date by whomever is taking the

i readings.

Action Item 19: A preliminary schedule has been issued for
.

1

coordination. The schedule will be sent by
February 2, 1979. The forecast date for a
revised cost estinate is still good.

Action Item 20: Complete. Drawing C-1040 was issued as Q-;

listed on January 10, 1979.

Action Iten 21: The responses to FSAR Questions 130.21, 362.11,
362.12, and 362.13 were discussed. Proj ect
engineering stated that chair ~ response to
Question 130.21 will be ready for the February 14,2

1979, FSAR amendment. Geocach stated that the
remaining questions will have draft answers by -

January'

26, 1979. It was agreed that the draft'

answers would be distributed for coordination
by February 2,1979, so that the February 14,

,

i -

1979, amendment can be met. ~ ,--
-

--

.
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** - Action Item 22: Closed. QA has.obtained CPCo's concurrence on
our proposed date of response to Callagher's.

questions.

Action Iten 23: Still open. The draft answer to Gallagher's I

questions is scheduled to be ready by February 20, |
1979. '.

Action Item 24: Still open. However, project engineering,

stated that they will need soils boring reports
^

fram geotech for the next MCAR 24 interim
report. Geocach agreed to have the report on |

the diesel ge~erator building borings ready byn
January 31, 1979.

Action Item 25: Still open. Engineering has drafted meeting
notes for the December 4, 1978 meeting with the
NRC. These notes have been coordinated with'

geotech. However, comments are still required,

! from San Francisco geotech and the legal depart-
ment. These notes are estimated to be issued
by February 2, ~1979.

.

| Action Item 26: Engineering discussed settlement data sketches
I and indicated that some milestone construction

dates have been included. It was agreed that
dates for the following items should be included:

) j/ U A C (<" - * N ' ** ' 0 .da. Pond fill
b. Foundation placement
c. Wall placament -

d. Slab placement
e. Duct bank releases
f. Frost protection placement
g. Structural sand placement

h. Surgharg/ placemente
fl bithn*

Project ' engineering also agreed to develop ai

time-history settlement plot for points on the
diesel generator building,

j Action Item 27: Complete.. Construction joint information has
been provided.

; Action Iten 28: Engineering has given verbal notification on
the required number of strain gages. Construc-
tion is exper;.c.cing difficulty in obtaining

__these sages. 1c was agreed that the surcharge'

operation would not be held up due to the
inability to get these gages. Engineering
agreed to investigate the, final location andi ~~

, . . -'
l use of the strain gages. -~

,
.

!

. -

|

*
. .
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Action Item 29: Complace. Specification C-83 was reviewed by-

construction with comments transmitted viaphone on January 11, 1979. Construction indicated
there may be a problem jacking some tie rods
due to interferences, but stated they could get
the required cension with the turn-of-the-nut

-

method. Engineering agreed to investigate this
problem.

* Action Item 30: Completa. The pipe interference has been
resolved.

Action Item 31: Geotech is presently developing calculations on
liquifaction between the diesel generator
building and the turbine building. Geotech.
will resolve this documentation problem with
engineering.

,

Action Item 32:
Closed. No inclino=ecer :.as been installed nor
was one committed to be installed.

Action Item 33: Still open. Construction has concluded (hat
turbine wall deflection cannot be datermined by
optical means. No final method has been developed
yet. Construction will resolve this with
engineering.

.

4) Review of construction progress:

Construction progress was reviewed. The steel braces are beinginstalled. The corbel concrete block form is al=ost complete.
Concrete placement for the corbel is expected to take 1 week to
complete after all reinforcing has been installed. Construction ofthe counterforts is expected to start this week. Construction
asked if the level of surcharge could be held to 11'-0" in lieu of
the required 1%" at the surcharge hold points. Geotech will discussthis with the soil consultant, if necessary, and resolve this itwith engineering. Construction also inquired whether grout could

em

be used in lieu of steel shims for shimming the steel braces.
Itwas agreed that this was an acceptable' option. Project engineering

will determine if this grout needs to be removed after surchargingis complete.

5) Acceptance criteria for preload operation:

The methods of providing an acceptance cr'iteria for the surcharge> operation was discussed. Geotech stated that the acceptance criteria;

will be based on the settlement records ~and not on additonal borings'
__

or density casts.
Settlement rebound will provida data values for

use in scismic analysis of the diesel generator building. It was
agreed that geotech will proyide its philosophy en acceptance for

,

!
deflection, bearing capacity, and seismic analysis in draft form to!
engineering prior to the next task group meeting.of this will be required. Consultant review

|~~~
.
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It was agreed that existing density tests should be plotted for the
entire plant area. Construction will ploc all field density tests-

above el 619'-0" for the entire planc area.

The acceptance of the Q-listed diesel fuel lines from the storage
tanks was discussed. No surveillance is being provided on these
lines. Construction stated that, from a construction cost stand-
point, they prefer to abandon these lines and put in new ones if
necessary. An initial survey was performed on che' line at the time
of installation so deflaccion or settlement of the line could be
determined by uncovering the. line at any futura point. It was

. agreed that no action is required at this time.

6) Corrective action on transformer pad and condensate storage tanks:
.

Construction stated that they prefer to drive piles or place
caissons under the condensate tanks in lieu of surcharging the
entire area. This region is a primary area for constructics
access. Ceotech agreed to supply preliminary pile capacity data to
engineering by January 26, 1979. Engineering agreed to have a
preliminary design ready by the next task group meeting.

Corrective action for the transfor=er pads was discussed. It was
agreed that, because settlement on the Unit 2 transfor=ars was
minimal, do action is required. However, the soil consultant has
recommended thac 5 to 10 feet of surcharge plus the equivalent
weight of the transformer be placed in the Unit 1 transformer pad.
Construction prefers to use concrece blocks in lieu of fill in this

Engineering agreed to evaluate the proposed method of usingarea.
concrete blocks and establish required limits pnior. co the next
meeting. It was also agreed that construction will plug the holes;

drilled in the bottom of the transformer basins.,

4

f
'

The field-erected tanks located in the tank farm were also discussed.
CPCo expressed concern that any corrective action which is necessary

I may not bc initiated early enough to meet the present turnover
'

schedule. It was agreed that geotech and engineering would investi-
gate the status of all the tanks in. the tank farm area and report,

; at the next meeting.
.

It was also agreed that project engineering will investigata the
necessary corrective action on the guardhouse and the pipe bridge
and report the status by February 6, 1979.

! 7) Establish plan for investigating causes:
. Questions developed by project engineering were discussed. Project

__1 engineering stated that answers to these questions would assisc in
|

| *
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developing a response to Gallagher's concerns. It was agreed that

the questions would be answered prior to the next task group,

meeting vith responses forwarded to project engineering.

Quality assurance distributed a list of possible causes for the
settlement problem. It was agreed that all members of the task
group will review this list and provide comments by the next task

igrcup caeting.
\

It was also agreed that all members of the task group will read |
FSAR Section 2.5 prior to the next task group meeting in order to I

-

|identify additional necessary changes.
.

ACTION ITDiS:

Cost and Schedule 1) Will investigata progress on the diesel
generator building model and report by
February 7, 1979, when the model can be
sent to the jobsite.

"jede Engineering / Q Will issuc'counterfort design by January 29,Pro
1979. Ocd r to 0 wo c. /cco 2 6. 75

ocw 3 to OwG C-Il41 2 b 79
'

% fEt] ragineer S h To show steel brace in lieu of a counterfort
. at column line 8.0. Fc.4- ltu OATi - 2-G-74 2 e t a t.

F St . C72- 3 ci srtr It 1.
froj ectiEngineeringf { Will review the double wood form design by

January 29, 1979.
% sura f ant.t ro sta r.icu 2.L,-19 rec 31&h MEuk

Geotech 5) Will contact the soil consultant regarding
defrosting of the frost protection prior
to surcharge, or defrosting surcharge

,

]
after hold points.

;/v.'c ~{- !'s
,

proj ecez rngineering g Will revise Drawing C-1141 to show monitor- 2 11- {4Ack^

,| ? -? ! i[ ing requirements for the condensate line"

atholdpointsIV,VI,andVIIbyJanuary26,d' Carpe, ,

1979. ?roiect_engin_ee. ting will also 'N m
contzet GZD regarding this requirement) p ,L4Lt. f dile.

// *
h Will obtain pipe profile elevations from ( u ,w &'

'Ptolegg a'a
. _ _ _ .

GZD. c, . .

[ Will show circulating water ovality readingrequirements on Drawing C-1040 by February 15,ga y'[rofecejEngineering
z,,,n./-7[ .g.,7 i,7c

1979. M g ;'t %'t.1,, . . ,

g,p 9) Will notify engineering of nr.cassary- -Geotech
changes recuired for the GZD budget for
the expanded scope.

i & 2 ? | [,fe w dm it G.
Cootech 10) Will confirm that the geology gi,oup will .s ' , -

assist in taking piccometer readings. ..
,

,

e

|

N,
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Cost and Schedule 11) Will issue,the engineering and construction
sched' ale for the diesel generator building.

by February 2, 1979.

Cost and Schedule 12) Will develop a revised cost estimate by
February 1, 1979. -

Geotech/ h Wi11 have draft answers to FSAR questionsh b '
'

M
, poj ect'T.ngineerinaf out for coordination by February 2, 1979.1

Pfoj' ct'Engi:refrq { Will prepara a draft answer to Gallagher's - /d Me

.
- questions by February 20, 1979, or 2 weeks

after the NRC exit meeting.

froj ectygineering] h Will prepare the next MCAR interim report
which is due on February 16, 1979. .

Will complate'the soil the soil borings g y * '#T LGeotec f 16)
4gy around the diesel generator building by

January 31, 1979, for the MCAR report.

Proj ect Engineering [ Will issue meeting notes on the December 4,\ j g
1978, meeting with the NRC after receipt
of coc=ents frc= geocach and the San Francisce
legal department.

E nai gn'Tagineering h Will revise sectiement drawings to show "IIMf. EV M -
more milestone dates. (See Page 5 regarding M * '
the discussion of Action Item 26 from #''* C##-
Meeting Notes No. 897.) j$$

|7tojeen rdgineering[ h Will develop a time-history sccclement
'

y usan
drawing for points on the diesel generator
building. . . _ _ _ _ _ _ - _ --

ffroiect agineering/ { Will reinvestigate the turbine building bcom U'"'

monitoring program especially the locations MAer.-w'i~
and necessity for strain gages. N A FD-*

% ._ - - - - -

Project Engineering h Will investigate the problem of using the - 2 f- 7 7

turn-of-the-nut mathed for cia rod tensioning
where the cension jack cannot be used. 2,. t 0 '

Geotech 22) ' Will resolve documentation problems en
liquifaction by providips calculations te ,
engineering.Qe.w/ l L s- w. It de ~ A N 'y

Construction 23) Will resolve the turbine building wall -

deflection monitoring method with engineering.
.. _

pofectfngineering/ - @ Will resolve whether fill colerance can be
Ue5c'esh~ increased to 11'-0" in lieu of 16".

A sges.o iM e.w-sne n~n c a m , 4 2 t 1 7|
.. ,

r

=
, _ _ _ _ _
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Troj_ect Engineering 7 ) Will determine whether grout used for /kl (t s e <vtr |

/shimming needs to be removed after the OJesite ' 4 3~

'8'"

surcharge operation. o 6 TI TM uno m T'J/'U'
4 e<:. ,

Construction 26). Will plot all field density tests above
el 619'-0" for the entira plant a'ea.r

Geotech 27) Will develop a philosophy'of acceptanca |

for the surcharge operation and give a ,

draft of this to project engineering by |
I

February 2, 1979.-

,28) Will supp'ly engineering with preliminary.Geotech .

pila capacity data for the condensate'
'

tanks by January 26, 1979.
|3: g r t Me

Eo % ,gineering h Will have a preliminary condensate tank sco eirt 'is" thE'
foundation design using piles by February 7,scritME #F2

9 '' h# "'
7,.,; u.+ riej t A -

1979*
f y,:, . 7 ar

Project Engineering "@' Will evaluate the method of placing concrete'';f.1. .
blocks on the Unit 1 transfor=er pad and , .fd ; . 7
establish necessary limits by February 7,
1979.

Construction 31) Will plug holes drilled in the transformer
basin.

Project Engineering / h By February 6, 1979, investigate the
'

Mj08''I m
Caotech status of the tank farm regarding neces-*

sarycorrectiveactionordesignchanges{'U[[ [
to = set the turnover dates to CPCo. & &.

Project Engineering / [ Will report status of any corrective
'

G 9' P'* 0
**"U*Geotech action necessary on the guardhouse and , w'8

pipe bridge by February 6,1979. i ,Jen .a o n e ,..
* Alge.t ? Il* M %

Construction /QA/ 34) Provide responses to project engineering's .

Geotech questions by February 6, 1979, for our
answer to Gallagher's questions.

'
p3 sic Group]" { Keview and comment by February 6, 1979, on

the potential causa list developed by QA.
.

Dis 1CCroupj ] Rev1ew and comment on FSAR Section 2.5 by
February 6, 1979.

. -

| J
D M-R.J. Marl

^

RM/ bob
1/25/6 *
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Bechtel Associates Professional Corporation

inter-office Memorandum
.

,
To L. H. Curtis Cate 26 November 1979

111dland Units 1/2-Job 7220-001 S. S. Afifi-subject p,,,
Plant Area Fill - Notes for 2:eeting
25 October 1979 of Geotechnical Services

Co:ies to 1320, 3310 Ann Arbor 10 D 54
722C-79-261

a. L. Blue
,

H. H. Eurke/k'. R. Terris
J. O. L.'anzeck

Attached are the meeting notw for the meeting held in Ann Arbor
on.25 October 1979.

,

,

S. S. Afift

b nu
Attachments

JUNSUtm M S W . E 9 c ; w .h. .-
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::idland Units 1/2*
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. Job 7220-001

MEETING t:0TES-

DATE: October 25, 1979

LOCATION: Ann Arbor Office 10 D 5

SUBJECT: Problems associated with the plant area fill
at the Midland Site.

ATTENDEES: Sechtel Consultants

S. S. Afifi A. J. Hendron
J. Davie C. Could *
P. K. Chen
W. R. Ferris
A. Mohan
J. 3. Givens CPCo
3. C. McConnel
H. C. Paris, Jr. * D. Sibbald
S. L. Lo * M
J. Hook * T. Cookee

-

C. Farrell *
4. Rothwell *
3. Dhar *

*Part-time

- DISCUSSION: "

The meeting was led by P. K. Chen and centered around the following
topics:

1. Diesel Cenerator Buildina
.

A. .' chan provided backgrcund inforna tion. The predicted future

settlements were discussed. Ihe fill is between foundation el.
620 and el. 600-605 with gride at al. 634. In addition to building
and pedestal carkers, borros anchors and settlecent platforns have
been installed for sectiecent conitoring and sondex for reboun i
monito ring. Maximum observed settlement is at the southeast
corner and the minicum is at the northwest corner. Estima ted
settlenents vere siven for various "zero-ti=e" dates. The,

i

maximun ratio between settlecents cas about 2 for these dates.
The date at which the final surcharge of 20' was completed was

I assumed to be realistic (Case 4). It was pointed out that the'

predicted sectiecents are conservative because of the inherent ~~

assumption that the surcharge vill continue although it cannot
be shown at this stime how conservative, they are. Based on building
settlement markers, the predicted secclement foe.40 years would
be about 0.5 inch at the northeast corner and 1 inch at the
southeast corner. Settleeent platfonas and building and pedestal
carkers show higher observed sectiecents than Dorros anchors.
Concern was expr'essed by A. Hendren abcut the so=ewhat higher settle-

race which is occurrinc af ter rebound- for reference (doep)ment

N
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borros anchor No. 62. Hendron requested to look at the recent I

data immediately to see if this trend is continuing. (Daring
the neecing, the data was updated and it was demonstrated to
Hendron that this high settlement race had leveladoff). Hendron
stated that ye 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 settlemencs of 0.5 inch in the northwest
corner and 1.5 inches in the southeast sorner and it was agreed that,

the project should proceed in their evaluation of utilities and

structures with 1.5 additional inches of total secclenent and 0.75
additional inches of differential settlecent. Based on the data
the differential settlement can be considered rigid body rotation
frc: north to south.

.

2.0 settienent jd[ Plant Structures

Eackground was provided by P. K. Chen. It is necessary to confirm
the settlement predictions presented in TSAR Tigure 2.5-48 in
light of the data obtained from the diesel generator building *

, surcharge leading. Settlement paraceters vere back-calculated from
the diesc1 generator building settle =ents ceasured during the' pre-
Icad~ program. Concern was expressed by 1:. Uiedner.about the high
settle =e'nt para =ecer back-calculated for el. 534-603 but Hendron
said that this stratum 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 sectic-
*

The settlement predictions were verified by (1) cocparing=ent.
;

soil parameters which were used previously to those which have
been back-calculated and (2) by comparing the measured sectiecent'

'

for the reactor with the settlements calculated using the back-
calculated parameters.

3.0 Pipine and Duce Banks

It .Ls necessary to predict the long term settle =ents of the safety- '
re14ced piping and duct-banks in the plant area fill. The absolute
rvo scents from the C D profiling are in question because the
reference elevations used were questionable. The pipe stress
g: cup has not determined whether or not the existing stresses in
ete pipes generally exceed the allowable. 3. Dhar said that, in
general, the pipe stresses for straight pipes don't exceed the
allowable, but the stresses at elbows and bends do. K. k'iedner
said that he had already suggested that the project request the'

field to _ cut the pipes at certain points to check stresses.
The hypothesis was presented that the pond rise is causing
" structural breakdown" of the soil and is therefore causing settle-
cent. Discussion centered around the settlement of t:4e fill and
till due to dewatering. It was esti=ated that the fill settlement
will be 0.5 inch to 1 inch due tedewatering and the. cill sectiement

__

will be 1.8 inches and will be uniform. Hendron said that the
nunber for the till sounds high. (After the aceting, Hendron
said to calculate only the settlecent due to cenpression of the
till above the building foundation elevation because this is
uhat contributes to the differential settlenent).,

.

L
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4. Temporarv Dewaterint and Underninninc of Auxiliary Euildthe

' tl. C. Paris provided background infor ation for dewatering. Cells
have been installed on the cast side of the Unit 2 contai=nent and
west side of the Unit I containment for the purpose of dewatering
during underpinning of the auxiliary building. It was intended
to start dewatering as soon as possible to see if piezometers
to the north of the turbine building will react and if in fact
core wells will be necessary in this area. C. Could said that
he is concerned about the set.page path between the utility tunnels
(becueen reactors) into the work area. S. Afifi and S. Dhar

discussed having a meeting with Loughney to discuss temporary .

dewatering before underpinning is,co proceed. S. Lo provided back-
ground information for underpinning. The plan is to place caissons
under the turbine building first and continue into the auxiliary
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 make sure that they are aware of the risks in t!n procedures and'

to review the procedures he proposes. Could indicated that the
structural goal is to provide caissons uner the wi,ng wall, 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 secclement, insurance, or other ceans. S. Lo
said that because of overstressing near the wing vall and control
tower juncture he wants to know what support the soil offers.'

Hendron said to assume none. 3. Dhar said ghat engineering should
(1) refine calculations to consider 100 f t. ground loss and (2).

' increase tension capacity by using cables or sece other means.

>

3. Pe r=a nent Ocearering

U. C. Paris provided background infortatien. Fer=anent dawatering

has been proposed as a solution to the proble= of possible lique-
faction of backfill sands. Paris said that some berings drilled

along a line perpendicular co' the discharge lines .near the reservoir
showed 5 to 10 feet of sand which was not discharge line backfill.

Paris proposed consideration of a ' cutoff wall near the pond running
para llel to the south edge of the ' diesel generator building and
following the pond to. the service va tar pucp -(SUP) structure,
Pucp tests will be run at the location of the east discharge

,

I line and the Sl? structure. 11. P.. Ferris stated that the consultants

; and the !!RC are svare of permanent dewatering and not the cutoff
' wall. This should be censidered. Discussion centered around the

sudden change in plan to the cutof f wall. Ferris said that all
consultants including Peck and Loughney should be notified. Chen __

asked Hendron uhat the drawdown level is- to prevent liquefaction.
Hendron suggested that the same procedures that have been used
already be u, sed to calculatsche safety f actors against liquc-
faction for different drawdown levels. S. Ohar said that the,

i - soismic criteria is 0.12 g but this may raised to 0.20 g. Chen

.
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asked Hendron if he thinks we can prove that the sica is safe-

against liquefaction if shown based on the horings we have drilled
(which are a limited number) '. Hendron said .that if 90" of the
points are safe then it is probably all risht, but yau have to
convince the Imc of that. iiandron said that one of the reasons
for pemanent devatering was to prevent liquefaction if the
criteris vas changed to 0.20 g.
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HIGHLIGHTS AND OBSERVATIONS FROM CONSUI.TMITS MEETING
REGARDING DIESEL GENERATOR BUILDING SETTLEMENTS

j 11/7/78
'

I
'

; At the subject meeting the consultants said that the only two alternatives
available were as follows:

!
1. Densify the material which is alrevdy in place.
2. Remove the fill and refill the area .eth adequate backfill.

Dr. Peck felt that at this point.in time the only solution to the problem is,

to pre-load the building area. In supporting the pre-loading effort, the
. following items are critical in order to 'get the work underway as soon as'

possible:

1. Free up the building from the underground utilities which may be
restricting building sectiement.

2. Soil monitoring instrumentation needs to be in place prior to com-
mencing with the pre-load.

The consultants were asked how long it would take to successfully pre-load the1

diesel-generator building araa. They answered that they did not know at this
j point in time exactly how long it would take. However, if the instrumentation
! which is on the critical path for getting the work underway were in place and

the soil could be monitored, the consultants would be able to give us a more~

definitive answer.
4

: Bechtel noted that they had made five months available in their schedule for
j pre-loading. The consultants were asked if there were any restrictions on

.

when the pond can be filled.- The consultants said that they preferred to have
'

the soil saturated af ter the- pre-load had been applied. By not saturating the
soll, the consolidation process would be accelerated due to the absence of the
watze in the void areas. The consultants also noted that they would like to see
thei area saturated with water to the maximum pond leve4 before the pre-load is
removed from the diesel-generator building area.

i

i
The consultants wars asked the question of how much settlement can be expected
as the result of the pre-loading process. They answered by saying that they,

could not be sure at this time, given the different kinds of soil that are under
the building. However, if they were pressed into giving a guess or an estimata,
they felt that the total sectieaant could range froa M' to 18" as a result of the,

pre-loed.
.

The consultants recomanded grouting under the footings prior to releasing the
duct banks from the footings. The grout would dampen the effect of any instan-
taneous settlements which may occur in the areas where there are gaps between
the footings and the soil. Consultants also recommended grouting between the _

footings and the soil below af ter, the pre-load has been removed from the building '

;

The consultants also were made aware of the fact that there are some sands
area.

, ,under the northeast End of the diesel-generator building which exhibit properties'

which may be conducive to liquefaction. This problem will have to be studied in
great detail in order to determine if any remedial action is necessary to correct

j this problem. The consultants will review the situation to determine if any
| further action is required. Regardless of the outcome of the liquefaction question,
j the pre-load will still be required.

.
-
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Page 2
Highlights & Observations from Consultants Meeting
Regarding Diesel-Generator Building Settlement - 11-7-78

f The pre-load will extend 20 feet out away frots the walls of the building and
slope down at the angle of repose of the sand which will be used for the
surcharge material. The load will be applied in five-foot increments and
instrumentation will be monitored to determine what effect the pre- load is
having on the soil below the building. The m=*4== height of the surcharge
was restricted to 20 feet above grade.

i
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CONCERNS FOR PREI.OADING
.

1. What is Bechtel's basis for recommending pre-load?

a) Is it based on the results of the laboratory tests?

b) Is it based on a structural analysis of the building and the underground

utilitiest

c) What results does Bechtel expect go get as a result of pre-loading?

(settlement)
.

d) What is the maximum permissible differential settlements /which can be

allowed?

.

i

e) Can the desired results, i.e.; near ultimate settlement during a rel-

stively short period of time.be obtained without preloading the building? -

.

f) Have the parameters been definad which may cause. deteriment to the buildings

and utilities?
l

g) Under this preload concept - what vill be the bearing capacity of the soil :-
_

af ter preloading? -

h) How will the soil bearing capacity be determined after preloading?.

i) If the attained value is less than the design value, how will Be:htel>

resolve this problem!
_ ,

j) Have the consultants comumented on the effect of the preloading on the

; underground facilities or is this not in their " scope"?

k) If this is not in their scope, has Rechtri considered bringing in an

outside consultant to look at this problem? -

1) We see new cracks and the proprogation of old cracks in the East well,

what is the criteria for acceptance? 40 mils, 50 mils?

2. Continue with construction on building

! a) Will the building be built to compensate for settlements?
.

. . . . . .
.L
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b) What is to be gained in terms of schedule by continuing construction at
this point?

g 3. Filling the pond
> l

4) Will this help accelerate the settlements?
,

b) Could this complicate other repairs if preloading turns out to be
unacceptable? *

c) What can be expected as a result of the higher water level to be the

effect on other structures?

.
O
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Status: t

transformer monitoring programTwo inches of. settlement was reported pri
'

or to the
there has been h. inch settlement occuSince September 16, 1978,

.

Possible' Actions:
rring in this area.

the overall tr asformer schemeDepending on the amount of flexibility irequired.'

ibility should be investigatedt was noted that determination of th, proloading of the area may be
n
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e system flex-
differential settlements. to determine the effects of !

Dr. Peck indicated that approximately fiAs a guideline for the pi'eloading
sand over this area would provide the desir dve to ten feet of
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than those conditions observed near and around the DieselGenerator Building.

Possible Actions: M Nder to accelerate any settlements
which may occur after installation of the tanks, if was felt
that retaining water in the tanks after hydrotests may be
desireable. M s noted that water quality considerations
would have to be addressed, if the hydro water was retained
in the tanks for a considerable period of time. During the
period in which the tanks-would be filled, mo "toring of the
incoming piping and the tanks support ring take place.
Due to the better soil conditions in this area,
should be released to be constructed.

, the tanks

b 5:
2 W The Condensate Tanks 1$

Status:
The support rings have been placed and have settledapproximately 3/4 inch since monitoring has been employed.

A. review of the boring logs and the observed settlements in-
dicate that the material in this area is quite similar in
properties to that of che' soil under thy Diesal Cenerator Building.(

'

Poscible Actions: ' . : . _ ; _ :;y t'A h 5'
. _M ::': would be to build

settlements.4a tank and load th. tanks with water to accelerate localized
'

te other alternate would- be to preload the area
to accelerate settlements prior to constructing and utilizingthe tank.

It was noted the piping associated with the tank
was attached to the tank bottom and stresses and possible war

*

of these lines could occur as a result of tank settlements. ' ping
,

was concluded that this area and this question should be looked
h

at in greater detail to determine which method would provide the
Bechtel prior to Februarybest results. Wddcision regarding this matter is to be made by15, 1979, since tank construction isto begin in' the spring of 1979.

[ , A - ^ 4 Cuard House $__

Status: 1

Borings in the area indicate the material under the yet }

to be constructed basement mat of the building 'is loose and si il
'

'to materials under the Diesel Generator Building.
,

m ar I
'

'_Possible Actions: i'c. m ,~ . . w J I u . .
being modifi ation to the floating basement slab to accommodate

-mu umu..m The first
settlement
caissons.M A second possibility discussed was build potential

-

under the building./fl~was decided that H piles at a depth ofA third possihifity discussed was the use of H piles
approximately 40 feet may be the best solution to minimize the

,

affects of the poorly compacted material under the building ,
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Status:

that material for the most part under the b il iBorings have been taken in the area and indicate

Sectiement observed in the building have beed ng is good.u

inch or less which reconfirms the presencn on the order ofmaterisi. e of well compacted

Possible Actions:
sectiement program. will be monitored through the normal
loped, it appears that no action will be requiBasad on the infornation that has been devechange the' building.
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red to modify or
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, Possible Actions:
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PROBLEM: "UNCOMPACTED BACKFILL" Plant Ares-does not Include Dikes
.

_I_S IS NOT DISTINCTION CHANGESS

i D/G Bldg. Power Block Recent Plane Use of both C-210, C-211
!

Area Fill Prior - used only C-210

X-Former Pads Evaporator Not part of Dike / Sand & clay vx clay alone
Bldg North Plant Area

Fill

Condensate Cooling Tower Fill placed dur- Two contractors - Bechtel &
Tanks ing different Canonie

W time periods
H
A Radwaste Bldg * Steam Tunnel Last ares to be Bechtel used C-211
T backfilled
?

Tank Farm * Service ** Settlements seem Large equipment to large &
Water to occur in small equipment

spread type
footings -

*Not as signi- Circulating Excavation /Re- Use of ramps / temporary fill
ficant or wide Water excavations (sig-
spread as other nificant areas,

areas ** Problem
exists with

Guard House sands around
structure but
not under

i

Occurred Prior to Slowdown of 75 Specification interpretations
i After 1975 1975 with personnel bv didfferent individuals

changes

Late in jobless deletion of 4" lift requirement
emphasis on civil
work' '

W Cooling Poad Urgent need to see work com-
H Filled placed
E

N Sand / structural fill used,

7 toge.cher with clays
~~

Qualification of personnel
may have changed

Differing weather conditions

Rebar problems occurred

-
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PROBLEM: "UNCOMPACTED BACKFILL" Limited to Plant Area - does not Include Dikes
.

H IS NOT DISTINCTION CHANGES

Plant Area Plant Area Sand incotporated Sand / clay interfacts - sof ting
Fill AFear Fill prior in fill of clays due to watering
1975 to 1975

E

-I elev 612' & Below elev Smaller areas of Larger lift thickness for
T above 612' fill equipment and harder to
E control lift thickness
N
T Most signifi- Most extensive Introduction of smaller
? cant problem examination equipment

area south & re-excavations
southeast of
Turb Bldg

Glacial Till Require handling &
Undisturbed Placement by Equip-

nant

Backfill Natural Clays - N/W Plant More mixing & material
W (clay) sands dike interfacing
H (sands) sand / clay rest of
E area
R
E Backfill Area exposed the 'More winters
? Concrete longest during

construction

North / West
Plant Fill

.
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Passiblo Crueen #

Test Yes No ? Cause
Usa of diffdrent i

X
Specification Problem is only associated with areas

which used Spec C-211
a; cant work

A

i

Nat Part of D1ke/ Plant 4 |

(N/W) Area {

I
t

Placement of Fill during X |

different periods Different personnel di'fferent
!equipment

Laat Areas to be XBrckfilled Schedule pressures

Occurs on spread FIGS X Design may be deficient

Excavations X
Re-Excavation Most significant problem in area where

I most excavation /re-excavation occurred

Introduction of C-211 X Differing requirements / people /
interpretations

Different Materials X Differing methods for compaction -
addition of water to sands

Use of small equipment X
Not able to compact as effectively (no
test pads for small equipment qualifi-
cations)

75 Slow Down X
Changes in personnel and. discontinuing
of work

Filled Cooling Pond .

X Designed to be in saturated condition

L0so emphasis on civil work X Less supervision and inspection
__

I S :cification intrepretation XP

Relates to personnel

Larstr. lifts per spec.
X. Coupled with small equipment

--

. _ , _ _ - - . _ . . . _ . - - . . . _ , . . . . . . . . _ .
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Test Yes No ? Cause

Schedule pressures I Complete work hastily

Parsonnel qualifications X No soils engineer on site

_

Smaller fill areas X Relates to equipment and lifts

4

Mare Freeze-chaw cycles X These areas filled during several
winters

W3.acher (dry or wec)
also when material was placed X

Rimoval of temporary
ramps and fill X Uncompacted materials placed and

left in large amounts

Rsbar Problem occurred X Deals - priorities for inspection /
extent of inspection

...
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ACTION PLAN

1. Define problem areas better by boring logs and TOPO's (PMO - work on this).

2. Define problems by elevations (use boring logs) (PMO - QA later).

3. Define difference between C-211 and C-210 (QA).

4. Define what work was done by Eachtel and Canonie (PMO).

5. Define where trenches were made (excavations) (photos, TOPO's, etc) (PMO - QA).

6. List all equipment used by a) Bechter
b) Canonie

j (photos, rental sheets).

7. Look at changes in personnel / qualifications (QA, PMO).

! 8. Look at assignments of supervision to earthwork by period.

9. Look at telecons/FCR's to spec, DR's (QA).

10. Look at specs and also photos.

11. Look at race fill in areas where there was problems (PMO) .

12. Check problem areas with completion of the year's work (freeze - thaw) do with 4.
1

13. Look at number of QC people assigned to soils, their time involved with soils
(IR's, FE Reports).

14. Ramps - Check photos, TOPO's, compare with borin6s (also gravelly areas in borings)

(can do in conjunction with 12, 4) (QA, PMO).,

4

15. Review weather date for periods of problems (PMO).

.
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CDmpEyi SveJcci MIDLAND PROJECT GUO 7020 - HEETING O'. DECE!!3ER 14,
! 1978 WITH BECHTEL ENGINEERING RECARD7 JG DIESEL
{ CENERATOR BUILDING CO.4CERNS Con =cseonocucc

File: B3.0.3 Serial: CSC-3712
i

CC
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Attendees:

Consumers Power Company Bechteel Power Corporation

RMWheeler CWiedn~8#,'

DESibbald RLCast.leberry
CAHunt GTuves 0"

SAfifi-

Background:

*

The purpose of the meeting was to discuss with 3,sechtel Engineering the results
'

of the December 8 meeting with the consultant ar.4 the concerns expressed in the
Consumers Power letter, Serial 3663. In particu'lar, Consumers Power noted that
there was much concern over whether the Diesel C.anerator Building was being sup--
ported by the condensate line encasement and och.er utilities in that area. Sign-
ificant support would be detrimental to free uni.:indered building settlement. This
conclusion is supported by the settlement profil.es which indicate less settlement
near the condensate line encasements. It can b.e concluded from these profiles,
that the condensate lines may be providing a po int support about which the building
may rotate and not settle uniformly.

Agreements / Conclusions:

Our concerns were expressed to Bechtel and Beche '*1 provided their rationale for
not following the consultants advice to have a b.2ilding freed up from the conden-
sete line encasement if they wre restraining se 2.tlement of the building. 'Bechtel
feels that the building will not be restrained f. rom free settlement. It became
apparent during the meeting that this issue cou1A not be resolved with the infor-
mation available. Consumers Power concluded by .ndicating that our concerns have
been brought to Bechtel's attention and that Bee:..tel should address these concerns.
Bechtel indicated they would review our concern.1 and factor them into their future
plans. -

.
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. Bechtel Associales ProfessionalCorporation-

Inter-office Memorendum-

HEBC- 2286 .

I C/ 2*.1.. r_. .' ' C. '
*

To J.F. Newgen Dete Jane 1, 1975 TA

Subject Midland Planc Unit.n 1 in 2 F pa, R. L. Castleberry
*

g-.

Jah 7220 ,-
- ' '-

Mointure Control of Engineering , . . . ,...... , ., .

Tiles 0274 '* -'*" ~ f~ ., "'y,"J."Copiesto At Ann Arher ~ -

. . .

C-210 ' ~ ~ ' - ~ ~ - - ~ " ' - - - - - - -
,

J. Wanneck 7. E. Pfeyne
J. Beeley
C.L. Richardsen .

R. Schnlinen .

References I) Mr.no (c.nn C.L. Richardas.,ut to R.L. Castleberry dated 5/16/78
2

a

.

-)
'Um purpose of thin lette.r le to clarify the toecnt of controlling
moisture covitent in the haero r areen as requested in Reference 1.

Sobparanenple 12.r,.1 of specifiention C-23f? requires ("Inenfar as s

penetienhle,...") qviolitaetse c.ontrol of moisture conditioning in the
borrow neenn no t!ine the. enil is not "too w=t" or "et o der" to be
cov=pacted with the Irnat maoemt of affort af ter being placeti on the plant
fill. The or.17 qdentientise control of moisture centent is specified
for enti during compaction. '-

-

!
*

| Innufficient molature conerni eny lend to considerable increase in work
effort and is thec= fore to be a= sided. lint noteture concent is not
'tecenenrily i naemurs of a set 1's adeqimcy to act an a founderlen or as

L beckfill met ertel. If the de tetty of a noi.1 merets thee requirements of
the specificaciem, in accordance with the correct stonefard, then the+

"

so!.1 is ace.*ptable.
; |

- *

1he intent of title latter is to point out that a coil with the specified
density following compaction whould net he tnjected on the hesis that
its meist.ncs cenennt was not control. lod in the !>ctrow neen. On the,

other hnnd, we do not intend en elf.minste moisture centrol in the borrow*

-

sreen heenuse this procadore ministune the work effort tapdred to
aerein the deastad plant fill densitr.

~~f j ..b t'/. %-%* *~
* * * ~.

) ~

'4. L. Caecleherry |.

.f.lf?/'] n
3/23/4 _. N
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Bechtel Power Corporation,

i 777 East Eisenhower Parkway~

AUG 161979 Ann ArMr, Mcmgan

, usw Asease P.O. Box 1 Coo, Ann Areor Mic.Ngan 48tC6

August 10, 1979

S POWS COMem'BLC-7993 h
Consumers Power Company
Mr. G. S. reeley AUG 20]gjgProject Manager

g h04/,jg1945 West Parnall Road

' MIOLAND, MIC
Jhekson, Michigan 49201

GA
Midland Units 1 and 2
Consumers Povsr Cc::pany
Bechtel Job 7220
REVIEb' of U. S. TESTING FIELD AND_
IABORATORY TESTS CN SOILS
Files 0614/2801

Dear Mr. Keeley: '

Attached for your records is the completed report dated July 1979, entitled
" Review of U. S. Testing Field and Laboratory Construction Test Data on Soils
Used As Fill." ,,

Th'.s report includes resolutions to the questions raised by Consumers Power
personnel on the earlier draft report.

,

The report will now be sent to the subcontractor, United States Testing
Company, Inc. , for their response to the findings.

Very truly yours,

'

WD
P. A. Martinez.
Project Manager

PAM/pp
-
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