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This evaluation was , undertaken in response to suggestions from Bechtel QA

and Geotech that the Troxler Nuclear Guage was responsible for field density
.

tests plotting outside the zero-air-void curve on moisture-density plots of

cohesive fill placed in the Midland plant area. It was felt that the initial

studies which resulted in approval of the Troxler might give some indication

of its accuracy. Primary refennce is Item "I" attached to a letter from

K. Rademacher of U. S. Testing Co. to E. Felton of Bechtel, dated 5/30/74,
( s a.a. AyA4 A ).

>

The findings of the U. S. Testing study were that 1) no correction factor was'

required for moisture content determined by means of the Troxler, and 2) that

a correlation coefficient of .98 existed between the Troxler and oven-dry

moisture data.

2

The first step in evaluating these findings was to correct arithmetic errors

contained in Item I. The difference between Troxler and even-dry moisture

4 contents was miscalculated 5 times in 30 tests. The recalculated average

- deviation is identical, however, to the initial value of +0.12%, and thus the

conclusion is correct that no overall correction factor can be applied to

the Troxler.

. In evaluating the second finding, again . arithmetic errors were found in the

i

| U. S. Testing report. However, as the correlation of .98 was appazast3gr not
j

j calculated for the same data as shown in Iten "1" nor did it appear reasonable

based on the broad scatter of the data shown in the attached graph, the
~. j

coefficient was recalcul.ated. $ Q_A._ /"' C . J'-

f
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Assuming the regression curve to be a 45* line through the origin, indicating

perfect correspondence between the Troxler and oven-dry motheds of moisture
^
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determination, then the correlation coefficient, r, may be calculeted as:
,

I

2r= 1 - SrW
Sydi

where: Syx =_ standard error of estinnte
_

i=1 (vi - vic)
n-n d

n = no. of data points

y1 = individual Troxler value

yic = corresponding even-dry value

ud = no. of parameters to be evaluated, i.e. 2

n-nd = no. of degrees of freedom, i.e. 28

Sy = standard deviation of sample
n

E= ,
i=1 (yi _y) ~

.

y = verage TroxEer value

( i=1 yi) / n=
,

..

Using the corrected data of Item "I":

y = 12.907
:
~

Sy = 2.3474

Syx = 1.808

r = .637

SB 1s433
A correlation coefficient of .637 would indicate a moderate relationship at

best between the Troxler and oven-dry methods. In addition, the standard

error of estimate indicates that 95% of all Troxler values will be within/* : ,..

1 3.6 % of the oven dry, 68% with 11.8%. This in turn means that errors

of 15 pef can be anticipated in dry density calcualtions based on the Troxler
:
i

aciscure determination.
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Note that the second set of data which was used for computation of the .98
correlation coefficient has an average deviation of +1.6% for the Troxler,
indicating that a correction factor would be required. Again assuming the
regression curve to be a 450 line through the origin, then the standard
error of estimate for this data (after correcting arithmetic errors) is
1.842 and the correlation coefficient is .719. If a correction factor of
-1.6% is applied to all Troxler values, the standard error of estimate
drops to 0.686 and the coricelation coefficient becones .966, which would
have been somewhat more acceptable. U.S. Testing did not do this however,

f

Thus the concluaion here is that~ the Tre?.ar nuclear densometer was not
-

accurate enough for uso in field.moistura' daterr.ination and that the U.S.
Testing findings did not properly represent the condition of the data.
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Un',itect States Testing Company, Inc.
Engineering inspection Division Y @) --j! ,'%'"' ''"'' ' '

"#'''

1415 PARK s /ENUE
1

HOSOKEN. N. W JERSEY 07030 (201) 792 2400 (212) 943 0488 I ,8 9;
t t ps?- 75G Investigations.

- ' ' ' &

n != .r.
- 'r=

||||I | ,2t,

Bechtel Power Corporation b-wa 2$

. ==

P.O. Box 2167 3 c, w, ,
- ' - '

I
-

Midland, Michigan 48640
E ,- : - . r., . ., , .. ;. , .#c,!.,.c r. , . . , ..

.

Attn: Mr. E. E. Felton
n.m -y ._

_

Re: Specification 7220-C-208
.

~ Section 9.1 Para. G and
Specification 7220-C-210
Section 12.4.2 & 12.4.4

St.r:

As per the above referenced specifications we hereby request
authorization to implement the use of a nuclear device during
determination of field moistures and densities. One Troxler
model 2400 surface moisture-density gauge is currently on site
end operable, with a second on loan from Consumers Power which
will be available for use also.

.

i Our field studies, as reported in the attachment, have shown a ~

comparison between the sand cone method currently in use, and the
'

n'Uclear devices. Upon approval the nuclear' devices will be put,

into service. In addition the current sand cone equipment,will be
held in reserve against breakdown and to provide future comparisonsif required or requested.

|

Please make your determinations on this matter and advise us.;

! If there are any questions regarding this equipment, the tests
i

involved n the Cornoe rison Studv please do not hesitate to call.l a. A 4 ) i II I fNe l_ lsd i I I: .I. X - K l I i 6 l \C __ 'YlI t . w .- c, ,
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Attachment: U.S.T., Report of Comparison Study of the Troxler Nuclear Gauge,

cc: Mr. D. Edley,-U.S.T., Hoboken, N.J.
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concretea ,

Ur$lted States Testing Company,Inc. #
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asphalt

Engineering inspection Division 1
Quality Control

1415 PARK AVENUE ,*
- Construction Su;tfvist

HOBOKEN. NEW JERSEY 07030 (201) 792 2400 (212) 943-0488 *a investigations.>-

,

REPORT OF COMPARISON STUDY

ON THE TROXLER NUCLEAR GAUGE

FOR USE ON THE MIDLAND NUCLEAR SITE

Upon receipt of the Troxler Nuclear Gauge a comparison study was begun
to determine its accuracy, precision and repeatability in relation to,

'

the Sand Cone density (ASTM D-1556) now in use. This report has been

written as a conclusion to.the results obtained in our field study.

,

Apparatus and Methods
The nuclear moisture denisty gauge used in the comparison was manu-
factured by Troxler Laboratories of Raleigh, North Carolina, compac

2400 series, Serial No. 2228, and was factory calibrated on October 9,

1973. A factory representative fully checked field operation on

November 26,1973. Sand cone density tests were performed with the

P six inch sand cone and one gallon jar as per ASTM D-1556. Calibration

was performed as specified by ASTM for the. sand cone apparatus. .

Personnel performing tests were experienced in their respective tests

j cnd followed procedures as outlined in the applicable ASTM and manu-

] facturer's recommendations.

Field Tests and Conditions
'

1

F For the comparison test between the two methods several areas of
!

|
uniform, undisturbed, compact soil were selected of an area approx-

imately 15 x 30" each. Due to the method of test it was possible to

perform one, then the other method of test over the same area. Three-

a
! tests by each method were performed in an area on five different

i dates, which provided varying moistures on the same soil types. On
i

SB 1M38 1

)*

; 1
1

nn"''::' .',"?|||:"|||..'"|.:::K''?,":." 'n.in' .' Sana azaaa o more r. ra.aaa'a - ~~~::a |'.i.".*:.'"||.':::,;'"".' at;,3?:.? |||.'u'.':" '*.'" u"|||||. "| "|,"a aim = - 1.- - -= - - n = - ~



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

_

6
~

'

..:. e _2:-
.

Comparison Study.... Cont..

U.S. ' RESTING CO.,-INC.

,

specific occasions, an undisturbed sample was carefully cut with; .

a mold of predetermined volume in order to provide a third method
Care was taken to elim-of verifying the actual, density and moisture.

| inate all variables due to personnel, equipment etc., in order to
Laboratory determinations

obtain accurate values for each test. .

.
cnd calculations were carried out in the usual manner and the results>

In addition to the above, a secondrecorded, for later analysis.
series of tests was performed as follows. During a six week period,

during which actual earth work was underway, comparison tests were
, ,

performed. Prior to the sand cone test, a test using the nuclear

method was performed. Then on the same location, a sand cone density

Results were calculated and also recorded for laterwas performed.
analysis.

; ;Results and Analysis

Test sets performed in the controlled areas explained earlier snowed ,

'

the following results: .

| The nuclear method yielded results which indicated the
moisture content to be approximately 3.87. over the oven

|
dry method which was used in the computation of the sand
cone test and the undisturbed sample.

i4

1
The wet density was found to be approximately 7.0 pcf less

f with the nuclear method than the results obtained with the4
.

j sand cone.
J

Neither the sand cone nor the nuclear method of testing. -

duplicated the dry densities obtained with the undisturbed
' samples.

The latter series of tests performed during actual earthwork tendedq
'

to show the limited control of conditions, and although the.overall
-

results were not as conclusive as the controlled test results, the
,

:SB 13433
._ __ _ . _ _ _ _ _ _ . _ --__.__ _ _.,
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U.S. TESTING CO., INC. Comparison Study.... Cont.

same trends were evident.
.

Here reference is made to a study performed by J.F. Redus of the Corps
of Engineers by the U.S. Army at Vickspurg, Mississippi in 1955, which
compared the various methods of determining volumes, as used in density
tests. The methods and apparatus which were tesced and compared -

include the water balloon, 6" sand cone, drive cylinder and oil method.
In these comparisons the apparatus used in the sand cone density was;

found to be the most accurate of the above methods. The tests performed~'

also showed the volume computed by this method to contain a test error
of approximately 2.57., on a controlled test volume. Computation

'

also showed that 907. of the actual values computed yield test hole;

volumes which were approximately 47. less than the actual laboratory
volumes.

The results which were published and released by the Corps of Engineers
tend to substantiate the findings of our field studies concerning the
actual volumes verses the sand cone volumes. If the findings of the

Corps of Engineers are assumed to be correct, the values computed-

j with the sand cone and the. values obtained with the nuclear method
j very nearly coincide. With a correction factor as determined by ASTM
I D-3017 for the moisture content, the variation from the actual moistures
i -

] would be less than 1%. The dry densities shown with the nuclear method
.,

would be less than those-tested with the sand cone method, however,t

I

the values obtained with the nuclear method would be closer to the
'

actual dry density of the material tested.
'

;

SB 18442
Conclusion

'

Although no direct correlation between the two methods can be determined,
'

: the lower dry density values which may be shown by the nuclear method
! would serve as a positive additional safety factor in the final per-

centage compaction figure. In light of the above and other references,

{ such as ASTM D-3017-72 Appendix, it is felt the great savings in time

- - _ _ _ . _ -. ~. _ _ , _ _ _
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U.'.S. TESTING CO., INC.

Comparison Study.... Cont.

same trends were evident.

Here reference is made to a study performed by J.F. Redus of the Corps
of Engineers by the U.S. Army at Vickspurg, Mississippi in 1955, which

i

!

compared the various methods of determining volumes, as used in density
tests.

The methods and apparatus which were tested and compared
include the water balloon, 6" sand cone, drive cylinder and oil method
In these comparisons the apparatus used in the sand cone density was

.

found to be the most accurate of the above methods.
!

i The tests performed
also showed the volume computed by this method to contain a test error
of approximately 2.5%, on a controlled test volume.:

Computation
also showed that 90% of the actual values computed yield test hole
volumes which were approximately 4% less than the actual laboratory
volumes.,

:

Ihe results which were published and released by the Corps of Engineers
#

tend to substantiate the findings of our field studies concerning the'

actual volumes verse's the sand cone volumes. If the findings of the
Corps of Engineers are asrumed to be correct, the values computed

with the sand cone and the' values obtained with the nuclear method'

very nearly coincide.
With a correction factor as determined by ASTM

i
D-3017 for the moisture content, the variation from the actual moistures!
would be less than 1%. The dry densities shown with the nuclear methodi

would be less than those tested with the sand cone method, however,,

j
the values obtained with the nuclear method would be closer to the! cetual dry density of the material tested.1

Conclusion

Although no direct correlation between the two methods can be determined'

the lower dry density values which may be shown by the nuclear method
,

would serve as a positive additional safety factor in the final per-
cantage compaction figure. In light of the above and other references,
such as ASTM'D-3017-72 Appendix, it is felt the' great savings in time

-. -. -- ._ - . _ _. _ - -- - - - - - -.-
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U.s,. TESTING CO., INC. Comparison Study.... Cont.
4

with which moisture-density results can be computed and used, that
the nuclear method could be implemented on this project as a useful4

tool in fill control.

A?k d}n.oetd|t.'
E

Keith Rademacher
Laboratory Chief
Midland, Michigan

:
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f'g .sveieer Job 7220 Midland Project .

,

reo,i T. C. Valenzanoi .

7 Use of Troxler Nuclear Density Probe ,

S ec. C-208P
,

3

G-0-397 oe Construction
.

cop e J. Connolly .

Midland, Michiganm ** .

* '
. .

We hereby recommend the use of the Troxler Nuclear Density probe for
,

'

determining in-place field densities based on review of the test in-
- -

.

formation and ASTM D-2922-71, standard method of test for density of
soil and soil-aggregate in place by Nuclear methods.: -

Section 3.2.1 ofi
"

- ASTM D-2922-71
states calibration curves should be checked and that the

most at : urate method of checking is with blocks of a known density.
.

'

U. S. Testing checks the machines each morning with blocks supplied by
the manufacturer of the Troxler, and K. Rademacher says the machine
checks against the factory calibration curve within 0.5 lb./c.f. This.-

is within acceptable tolerances.
,

*

Use of the Troxler for moisture determination is also recommended, butwith the following qualification: We feel that U. S. Testiag's correla-
tion report is somewhat inconclusive for moisture determination.and that

-

further comparisons should be conducted prior to using the Troxler ex-
- . -

.

clusively for moisture on Q-list fills.. -
,

As previously discussed,with>

.your Mr. Bob Brin'eman, an oven dry check will be made on at least the, ,

first 30 moisture tests made with the Troxler.g
The extablished correla-

tion curve will then be periodically checked by the same 30 curve method. ,
-

The resulting data should provide adequate correlation support for the
use of the Troxler 1n both Q and Non-Q list areas.

-

-

i !

The use is authorired'in the specifications and the use viu greatly
, ,. .

improve the speed and accuracy of field tests.. ,

;-
.

.

!
4 . i4*

, .

w b, - A,gs d -,

T. C. Valenzano,

.
.. . U. '

.
.
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.
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beChtei Power Corporation
~

'

Post Chet Oos 2167 h.

bWuic:c.c. i.t.ct n 4cs.:o'

>
'

May 21, 1974
;

i

United 'tates Testing Company, Inc.S

1415 Pa.rk Avenue
Hoboken, New Jersey 07030

'
ittention: D. Edley

i

{ Dear Mr. Edley:
;

! Job 7220 Fidland Project,

SubcentrE t 7220-C-200
i

'

Nuclear Isnsi+y Device*

3-C-205-20
.

We hereby reco==snd the use of the Trenler Nucle.ar Density probe for deter-
mining in-plcco field densitiac based en revie;. of the test infornatien and
ASD! D-P.922-71 Standard Method of test for densit/ of soil cad soil-agp agate
in place by Nuclear nethods.

Use of ths Troxler for moisture detex=ination is ciao recor= ended, but with
the follo:: ins qualification: Your correlation report is senerhat incenclucira"
for moisture determination and further ec:partiscnc wheuld 'ce conducte.d priorI to using the Troxler exclusively for noisture en Q,-list fille.

.

j The use of a Nuclear Density Davice is authorized ir. the Specifier. tion and itst

] use will greatly improve the speed and accuracy of field tests .

]
.

Yery truly yours,
1

Ca ! a
+ E. E. Felton

,

i f Ei2/JCC/HJS/ja.

~

;|
cc: T. C. Valenzano

| ' E. W=d ea)er
'

E. C. Brineman -
.

4 - j
'

d
i
I
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G M~O7
~

s.n
'

Attn: Mr. E. Felton
i Re: Troxler Nuclear Gauge

Correlation*

,

In response to your letter of May 21. 1974, further comparisons
between the Troxler Nuclear Gauges and oven-dry methods of
moisture determ' nations have been made. Attached (Item "I")5

:s a comparison as outlined by ASTM D-3017-72 and the manufac-
turers recommen'dations. In addition a statistical correlation
was also perform 2d and is attached for information purpose,s1

(Item "II").

Please give your conside' rations to this matter and advise as
partains to implementation of correction factors and use on

.i Q-listed fill areas. If there' are any questions please do not
i hositate to esil.,

.
i
1 *

| Respectfully,*

,

li
' ,

Un d cates Testing Co.,Inc.

/ cY/3'' &~,
,

> c) Keith Rademacher
-

*-

j Lab Chief - Midland jobsite
t

i <]{
'

At'tachments
' cc: D. Edley, UST, Hoboken, N.J..

'i .

KR/kis -
,

'

-SB. .
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Item "I"3
,

i ' MOISTURE CONTENT CORRELATION

Between

TROXLER NUCLEAR SURFACE MOISTURE DENSITY GAUGES

and
!

'

OVEN DRY MOISTURES
' '

.
.

As per the guidelines set forth by the manufacture's manual, and by
ASTM D 3017-72 a correlation was established between the two methods,

t

-

; .

Test data was collected becween May 30, 1974 and June 4,1974 on
various site areas and.s611 types. Two Troxler devices were used
to determine the moisture content by the nuclear method. The test

'

area was'then removed and tested as per ASTM D 2216-71 (Laboratory
tatermination of Moisture Content of Soil), with the exception that
the moisture sahples ranged from 6 to 22 lbs. each in order to makei

'

a more accurate determination on the larger area encompassed by the
Troxler. A sample set of 30 tests was collected and used in the -

,

computations. ASTM D 3017-72 section 6.3.1, requires an accuracy of-

i I . 5 lb/ft3 Correlation results. exceeding this would require a
: ,

'

egrrection facto'r. Our correlation check showed the Troxler to be,, '

on the average +.12% higher than the oven dry determination. This,

),I daviation from the average is within the Troxler stated precision of
|j t.2%. '

'

:
1

i
i j .Bssed on this correlation, a correction factor is not required.

!
-

.

,

-.

'
i

i
, .

.I

SB 1S446
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I t em '.'I'.'
'

MOISTURE CONTENT CORRELATION DATA
' '

.

Between - .

,

TROXLER NUCLEAR SURFACE HOISTURE DENSITY GAUGE
,

t

and -

OVEN DRY NOISTURES
'

TROXLER OVEN-DRY TROXLER OVEN-D)tY
No. HOISTURE MOISTURE DIFFERENCE No. MOISTURE MOISTURE DIFFERENCE i

(%) (%) (%) (. %) (%) (%) .!,|[[
'

.

1. 16.4 19.0 -2.6
~

16. 10.2 12.2 -2.0

2. 14.8 13.9 + .9 17. 17.6 14.8 +2.8-

'

3. 15.5 16.6 -1.1 18. 15.5 12.7 +2.8

4. 13.1 13.8 - .7 . 19. 13.2 11.8 +2.4
5. 14.2-

,
13.2- +1.0 20. 16.3 15.5 + .8

, 6. 10.8 11.2 .4 21. 10.6 11.6 -1.0
,

' 7. 11.4 14.6 -3.2 22. 12.5 11.9 +. 6

8. 10.6 13.5 -2.9 23. 10.6 11.1 .5
, 9, 10.8 10.2 + .6 24. 14.5 13.3 + .8 !![).

'O. 10.8 13.2 -1.4 25. 18.0 14.1 +3.9
'

1. 10.8 11.4 -1.6 26. 10.8 12.0 -1.2.

2.. 10.4 $ 8.0 +2.4 w 27. 10.8 10.4 + .4

3. 11.5- w 11.5 -10.0 28. 12.7 13.4 -1.3
cm

! 4, 11.6 a- 10.8 + .8 29. 14.7 12.3 +2.4a
5. 12.6 M 12.7 . .1 30. r 13.9 12.8 +1.1

i +3.7
.

''

: +3.7 + 30 = +.127. Ave.
. . ,d._ . .

_ _ _ Dh wid Oom.
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Item "II"
~'

,

'
--.

STATISTICAL CORRELATION.

i

Between

TROXLER NUCLEAR SURFACE MOISTURE DENSITY GAUCES
i

and .

OVEN DRY MOISTURES
j . .

s

The most frequently used correlational technique is product-
moment correlation denoted by the symbol "r". The reason for

4

, the name " product-moment" correlation becomes obvious if pne
! .
; - studies the algebraic manipulations illustrated in the formula

for small group product-moment correlations.
'

8 xyr=,

; kbx2 X Oy2 -

i A " moment" is the sum of the score deviations from the mean
after these deviations have been raised to some power and divided
by "n". Since correlation deals with two tests, one " moment",'

and one therefore arrives at a " product-moment".

; Results of thirty random, samples, which were taken during
"the course of work at the Midland Nuclear Power Plant, werei

i

correlated in'this particular analysis. The methods of testing
j i used were the Troxler 2401 series Nuclear Surface Moisture

Density Gauge (X) and oven drying samples (Y) according to
ASTM D-2216 (Standard Method of Laboratory Determination of

' -
,

. Moisture Content of Soil). The material tested was from zones
.

1 and 2, with'both methods of testing being performed at the. .,

j same locations. Basically, the test procedures incorporated
_

.cre on a physical test vs. electronic device basis with'the.
'

test results being translated-into a numerical result. We
', believe'that without a-definite correlational procedure of

statistical analysis there can be-no true picture given of-the.

.

.Troxler vs. oven dried sample test results.
gg gg449

.

'
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Item "II"-

.

-2-
..

| According to statistical procedure, the derived correlational
coefficient is applied to the following scale: -

* .00 to .20 - Indicates very slight or no relationship

I .20 to * .40 - Indicates low relationship

* .40 to .70 - Indicates moderate relationship

I .70 to i .00 - Indicates high to perfect correlationl
between two sets of test scores.

'

f
The scored correlational coefficient of our test results was I .98.

The Troxler Nuclear Gauge is a more efficient method of testing,'

; .

eliminating human error, and giving a clearer picture of the
i

area tested. Although not universally approved in the soil ,

testing' field the Troxler's results still have a very high
! correlation with sand cone, a proven but older method, which

has too many flaws and inherent variances of error.*

'o .

i All statistical references were derived from statistical research'

*

| | and lectures given by Drs Robert Sheehan of West-Virginia Univer- .

: ; sity and his staff. Also specific reference can be made to

1 A. L. Edwards' Statistical Method, New York; Holt, Rinehart and
4

Wins ton, 1967.:

,

I CORRELATION SIATISTICS
s

'

,' Using (X) as the representative symbol for Troxler moisture
,

: results and (Y) as the representative symbol for oven dry
moisture results the correlation coefficient (r) can be deter-
mined giving you a correlation between the results,of two small

.

:

groups of. test results.-
;

4 15.7mean of X =

14.0 SB Jg400mean of Y =

,

'

. _ _ . _ . - . . _ _ _ _ _ _ _ , . _ . _ ~ , _ _ . , _ _ . _ _ _ _
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2
2 y y y xy

X x x

,.2 4.5 20.25 18.3 4.2 17.64 18.90

.2 3 '. 5 12.25 18.2 4.1 16.81 14.35

.9 3.2 10.24 18.0 3.9 15.21 12.48

.9 3.2 10.24 l'7 . 9 3.8 14.44 12.16

.7 3.0 9.00 17.4 3.3 10.89 9.90

i.7 3.0 9.00 17.1 3.0 9.00 9.00

1.6 2.9 8.41 1,6.6 2.3 5.29 6.67

3.2 2.5 6.25 16.2 2.1 4.41 5.254

3.0 2.3 5.29 : 16.0 1.9 3.61 4.37

7.8 2.1 4.41 16.0 1.9 3.61 3.99

7.5 1.8 3.24 15.9 1.8 3.24 3.24-

6.9 1.2 1.44 15.9 1.8 3.24 2.16

6.6 .9- .81 15.5 1.4 1.96 1.26*

5.9 .2 .04 15.2 1.1 1.21 .22
,

5.6 .1 .01 15.0 .9 .81 .09

; .5.4 .3 .09 14.5 .4 .16 .12'

.5.0 .17 .49 14.0 .1 .01 .01

. 5.0 .7 .49 13.9 .2 .04 .14
.

.9 .81 13.7 .4 .16 .27
ft4.8

*

't4.6 -1.1 1.21 13.0 -1.1 1.21 .36

14.2 -1.5 2.25 12.6 -1.5 2.25 2.25,

.

;13.9 -1.9 3'.61 12.2 -1.9 3.61 3.61

|13.6 -2.1 4.41 11.7 -2.4 5.76 5.04

13.2 -2.5 6.25 10.7 -3.4 11.56 8.50
!

13.1 -2.7 7.29 10.5 -3.6 12.96 9.72

12.7 -3.0 9.00 10.3 -3.8 14.44 11.40

12.2 -3.5 12.25 lO.0 -4.1 16.81 14.35'

11.6 -4.1 16.81 8.7 -5.4 29.16 22.14
,

11.5 -4.2 17.64 8.7 -5.4 29.16 22.68

. 11.1 -4.6 21.16 8.3 -6.0 36.00 27.60

1

SB 1S451-
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Item "II".-.
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.

.
.

6.-

, =

)bx 8y 22 X
'

232.05r =-

) 205.54 X 274.66

'

r 232.05

} 56453.616 .

.

232.05r =-
< .

'

237.59 ;

.9766825 or .98r =
.

cats #1s 4 .
.

--

..

.,

KEY:'

[= sum of
;.

correlatidnal coefficientr =
j .

standard of varianceSV =

.

.

.

:

The above statistical computation and correlation performed byi ,

Richard Peck, of United States Testing Co., Inc.

SB 184,32

.
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United States Testing BECHTEL FO\'!F.R CORP.i

P. O. Box 449 JOD722[/>

I Midland, Michigan 48640 ce -

.
.,<

.

Job 7120 Midland Pro',actl

!

3echtel P= chase Grier No. %e A--.Heable
:
u

7220-C-208-26
Gentlemen:

|
To e* * ' ate confasion resc ding oc requira ents for doccastdien,I

p cper servica, and calibra. tics of instrments sent to you, the folk ting;

instm etic:s should be co ; lated in all cases.
|j

A certifice. tion shaat supplied for co:pletion by you wi*_*. be inchiai| This fo= vill be1.
, with ever/ instr =ent sant for calitrc. ion.

partially c=pletsi by us ami is to be c=-leted fully b/ ven.
,.;

!
>

empty spaces thculd re=ain upon retu.m to us with calibra:ei hs:== art.
' a copy, vill te supplied with this letter.c

The instr.::ent shall'be eslibrated to within marefacturer's specifica-i=s2.
.i for securacy.

+ |

Chara

3.. Each instru=ent to be calibrated cust be properly identified.should be s. 3echtel Power Cer?. n=ber, such as 3?C-X-1.~.,0 sai a. 'ob
1 -

t ' i
!

C .ca
number, ex. 7220 ;or:anently inse 1 bed on each instru en .

,

1 .

;

again there will be a certification shaat supplied ani the 3?O r.::Sar: !

will be entered in the space =a 2sd 3echtel ES:, SAT.j|
,

,

Che eye.ca provided for calibration precadures used shall be fil".ai i,

a description of the appropris.te calibration ;;ccei = e = i4.
))

'

to cont'd"
a copy of this proced== sha.ll be attachai to the cert. o be re u:r.ei

Any f=ther ce=ents or spacici procedures shocli beto 3achtel.'
i

j explcinal under cc=:csts. ,

.

inat== ants shall be described, inchlin;. e

5. Calibestien stamir.=is or tes=ame, codol, =trmfseturar's S/.*, ' t ceability to %33 s..i estered a.-
Ozlibut'.cn Stre.dard Usei on certifier. ion sheet.

, -

.
7

SB 1S4y3!
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7. N cer:1.fication =ust be siped by appropric.te authority.

3cth the packing list and invoice nust have the cost of the.calit cti::s8.
perfo:nei and a reference to the 3echtel Pc chcro Order Ku=ber incluisi. ..-.

any questiens regarding these inst :cticas or discrepancies found in
examine. tics of instra:ents, should be directed to:-

3echtel Power Corporation
Jobtii7220 .

3500 E. Ifiller Rosi
P.O. 3ox 2167

|

i
Midland, Michigan 1;86!;0

Attention: Bob McQueen

To confirs your a.cceptance of these rapira ents and instractic s, p' ease
copy this letter fc your files and send criginal with si ps.tc e and ti Ce
of anthorized persc :al belev to Robert Zequeen at adiress e.bove.

.

nrf %km.ds
'siga. =e'

h f ^* .+ <r-e / / 0 'f .

i 'witie g r .

.

( Very traly yours,-

, .

! 4Kt. f .
, -

.
.

c, c - -

; E. E. Felton',

w @2X/vs

Due to the fact that calibration performed by U. 5. TestingNOTE:
i Allis a gratis as-time permits item 16 can not be adhered to.I

.>

.

efforts will be made to promptly calibrate and return items sent tt
.

us however.

K. Rademacher
Lab Chief

SB .18154
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Bechtel Incorporated. ,

i

Interof fice Memorandum

; . ,

To S. S. Afift o.i. March 27, 1979

sonin Nidland Nuclear Plant ' 4 . H. Alleni '

DNAFT Response to NRC Questions t

j Docket No. 50-329 and 50-330 \ ghsi M acn

,'

c3
Job 7220-101

c e. File M Houston4

1
.

; .

.

If Attached are some rough drafts of some of the NRC questions that '
-

7. i pertain to Geotech. I Vind that I can't oe more specific or detailed
!'

without drawings, data and other records located in the Ann Arbor*
'

j office.
.

| If you still need for me to help prepare the final draft I can
travel back to your office on Tuesday morning, April 3.,

f

As discussed with you, it.apoears we co'u'1d make Terry Claunch!
'

available for about a 30-day period to review soil placement at .
Midland or one of y' cur other job sites.

;

i Please let me know if yet need our help.
'

!

.,.
'

ii , , ,

- .1 1

b. I. .-
.

.J. H. Allen
'

. .,

j ' Manager,:

Geotechnical Services, i

! Houston;

} JHA:bam
-! '

.

;; Attachments: 4-page text
:. 6 photos '
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QUESTION 4

ANSWER 4 The acceptance criteria used to judge the acceptability of the
fill program will be based on performance of the fill during preloading.
Settlement with time will be analyzed to determine when preloaded structures
or areas will undergo no additional detrimental settlement upon removal of
the preload. It is not expected that the preload fill will cause compaction
to the density requirement set forth in the PSAR.

Field instrumentation records during preloading indicate that
settlement occurs rapidly as load is added. Pore pressures are rapidly
dissipated due to the granular nature of the fill, which allows consolidation
of the fill to proceed rapidly. Plots of settlement versus time for a given
preload application are shown in Figure .

Table gives settlement under preloading, expected
rebound upon load removal, ur.d subsequent total residual settlement of key
structures.

QUESTION 5

ANSWER S It is not expected that the preloaded fill will meet original
requirements set forth in the PSAR. Acceptance criteria is expected to be
based on performance of the major structures during preloading. Subsequent
to removal of the preload, settlement will continue to be monitored until a

; time history is developed for the structures that will allow accurate
; prediction of future operation.
i
i

; QUESTION 6

ANSWER 6.A It is not expected that PSAR criteria will be met by surchargingj
i the tank areas. Current records on the dierel generator building indicate that
| settlement occurs rapidly as load is ad'ded. A soil surcharge equal to the

} tank loading is expected to cause sufficient settlement during the time the load 1

| 1s applied to prevent subsequent operating damage. Residual settlements will
be monitored to establish a time history for the tanks. Pipe connections to.

the tanks can be adjusted if required.

ANSWER 6.B Diesel fuel oil storage tanks are buried in the fill and even when
full of oil cause very low net loads. The same procedure followed for the
borated water storage tanks will be followed for the diesel fuel storage tanks
as well as other tanks considered critical to plant operation or shut down.,

SD 34gyn
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QUESTION 9-

ANSWER 9 Soil properties of fill material above about Elevation 615, in
general, do not meet ,the original compaction criteria. The containment
buildingpenetratesall-fillandisfoundedonundisturbedglacialfill.
Borings made in the auxilisry building, control tower,. service water pump

'

structure and other associated structures have defined the extent of the
questionable fill material. Plotted logs and soil profiles are shown in
Figure .

QUESTION 10

ANSWER 10 Portions of the auxiliary building and'' service water pump--

structure built over fill have been bored and tested to determine in place-

soil properties. Remedial meacures such as compaction or chemical grouting,i

'

or underpinning are being considered.

QUESTION 11

ANSWER 11 Borings have been made through all building foundations likely
to be resting on fill. These borings, along with those adjacent to the
buildings, have provided definition of fill . extent and p:operties..,

.
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QUESTION 14-

ANSWER 14 Based on observed settlements for the diesel generator building
and soil properties determined from the current drilling and testing
program, settlement analyses to predict future settlements have been made.
Table compares originally predicted settlement with that currently
anticipated.

'[~ DGL= -A

SETTLEMENT.

PREDICTED BY PSAR SETTLEMENT
STRUCTURE (FT) CURRENTLY PREDICTED (FT)

Diesel Generator Building
Service Water Pump Station-

i Borated Water Storage Tanks

Diesel Fuel Oil Storage Tanks
'

Unit 1 Transformer
Condensate Storage Tanks

Auxiliary Building

*

(Discussion of Stresses & Cracks)

QUESTION 15
0 ANSWER 15 Two seismic Category I structures are located partially on

questionable fill and partially on good fill or undisturbed soil.i .
.,

,

ANSWER 15.1 Service Water Intake Structure

f This structure was constructed with about two-thirds of the structure
j foundedonundisturbedglacialtillandtheotherone-thirdatahigherelevation

~j on questionable fill. Calculations indicate that the portion on fill could be
-f modified structurally to act as a cantilever without need for static support

from the fill; however, it would be seismically unstable. For this reason
the structure will be modified to provide positive structural support through
the fill and into underlying undisturbed soil for the cantilevered portion.
Support will be in the fann of piles. Horizontal forces during a seismic event
will be carried by the base of the structure originally on undisturbed soil

j and the additional support will prevent an overturning tendency.
!

f SB 19532
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ANSWER 15.2 Auxiliary Building

The majority of this building is founded on undisturbed soil. !
The wings on either side are at a higher elevation and are supported on a
combination of lean concrete fill and soil fill. A grouting program to
densify sands beneath these areas is planned. Borings indicate the control
tower foundation soils to be in accordance with original specifications.

QUESTION 16

ANSWER 16 Plant area fill is settling under its own weight and may tend
to settle differentia 11y throughout the area. Borings are being made along
the pipe alignments to assess the likely extent and magnitude of differential
settlement. Potential pipe stress due to differential settlement is being
investigated. If found to be excessive, supports necessary to alleviate
excessive stress will be installed.
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Bochtel Associates FrojossionalCorporatior
|-

Inter-office Memorandum '

.

*
.

To S. Afifi D** August 1,1980

Subject Soils Compaction Equipment Fm L.H. Curtis.

., Engineering,

Copies to M(all w/a) ,f],J At Ann Arbor
S. Blue e

B. Dhar File 0294
;

1M. Elgaaly
W. Ferris |

'

E. Hughes
E. Rumbaugh j

J. Rutgers |-

!J. Wanzack
K. Wiedner

;
,

Please prepara a complete response to the attached letter. In addition
to addressing itens 1 through 5 of the letter, airo please address cir-
cled sentences numbered 6, 7, and 8.

Please answer these questions in a form that can be readily included in
a letter to Consumers Power Company. The preferred form of response is
a memorandum from you to me, referring to this menorandum and the CPCo
letter, with an attachment listing and repeating each question, verbatim,
f allowed by the response.

,

In the attached letter, Mr. Cooka states that he wants all questions,,

i resolved prior to resumption of Q-listed backfill. Since this is a
schedule-critical item, please respond as soon as possible, on a high-;

i priority basis. '
.,

.i.

bii L.H. bartis"
Lac /sub

:
i' Attachment: CPCo letter Serial CSC-5183, 7/24/80
i

i
!

.

,

I' Written Response Requested: Yes

.

38 18702 |,.

.

- - - - - - - _ _ _ - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - , . _ . - - . , - _ , _ - . - , ,,,,__-..,y- ,__m
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-July 24, 1980 } } g \ y g,

e iN '

>= I
'

Mr. L. H. Curtis g
b, 4 bBechtel Power Corporation Q g %

4 S gi'.. P.O. Box 1000
g)p g.

| g [ S SkAnn Arbor, MI | | g g 3 g ! ;
,

MIDIAND PROJECT CWO 7020 - ! k I I I I I $ I k b 8 E ! I
tL SOILS PLACEMENT RESUMPTION' y! I. File: 0485.16 UFI: 00234(S), 71*01 Serial: CSC-5183s i..

'I As you are aware the field is attempting to expedite implementation of the
; resolution of various audit findings in order that soil-placement may con-
t tinue this year during the good weather. Based on conversations with

yvarious Bechtel field personnel, it is my understanding that Bechtel Engi-;.

neering is now placing equipment speed and frequency requirements in the
specification, to be checked at the site. If this is the case, I have,

several questions as noted below:

1. Is this requirement being placed on all equipment or just specific
f pieces of equipment?

, j.
2. Are there any other sites where this require' ment is being implemented-'

|r across the board? ,
-

.y .

: i -- 3. Are there sites other than Bechtel that are required to produce this
ir data?
|i
j. 4. Considering the fact that a properly maintained piece of equipment
I should have acceptable frequency characteristics and a knowledgeable

'I operator, especially one who is limited by the specific location thet

|| equipment is being utilized, should know how to operate this piece
of equipment, (This is further augmented by the fact that generally
tasts verify the end result), What value will be received for the I

additional effort expended?
i
i 5. If Engineering deems this to be a requirement, do we have written

verification that this requirement was augmented during the test pad /*

equipment activities, or was this left up to the judgement of the wit-,

\ nessing GeoTech Engineer at the time?
\
\ b In sununary, this new requirement placed_on the site, would be an expen-*

,
. i sive burden and time consuming. I have a desire to know whether or not there

any benefits to be oocained from a standpoint of the quality of the and

f so 187cs
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TEtnd'Projcct GWO 7020 ,
" ~~

(*' "

1ils Placement Raessaptian'4

Fils: 0485.16 UFI; 00234(S), 71*01 S2 rial: CSC-5183
, Page 2

,

k. l'
,

_ product or enhancement of schedu1 D Furthe am curious to know how.

~ e wiis relate to work done in cne past ir it is now deemed to be appro- g
priate to place this requirement in the Spec.zi An other words, if sc is
necessa W why atan 1 we ao it befora and how can we may that the past work

,

M satisfactorv. rA would appreciate your response at your earliest con--

venience, since it is my desire to have all questions resolved prior to
resumption of Q-listed backfill without future interruptions on the appro-
priateness of th cification requirements.

'

: -

T. C. Cooke-

Project Superintendent

f. TCC/sd

.d CC: WRBird, CPCo
-1- Dehorn, CPCo -

'' DBMiller, CPCo
b JARutgers, Bechtel

GSKeeley, CPCo

L

i
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+ .

-4p
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.
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Bechtel Associates Professional Corporation

'
Inter-office Memorandum

g O. B.
APR 3

'

0 gggTo L. H. Curtis Date 22 April 1980 /
'

Subject !!idland Units 1 & 2-Job 7220 From S. S. Afifi
Consultant Services '

of Ceotechnical Services 'eon riant Fill (S-17 CD, f} Ch .

%"' a

[* j.[{'h .
' '" Copies to S.L. Blue At Ann Arbor 10D5g

P. K. Chen g yL } ,. 7220-80-122
B. Dhar

gpp'g31980 > C
*

,

J.O. Wanteck s- tit' ~~K. Wiedner M"

1, 1320, 2140 BECHTEL
e; A.A.7220 /p,

'w D
.ih REFERENCES: 1. Li. re . S. Rubenstein (NRC) to S.Howell (CPCo)\

j.j. dated pr 1 1, 1980
.

2. IO!! froni B. Dhar to J. O. Wanzeck dated April 10, 1980

i
' Attached you vill find a description of services to be performed by
v ;j consultants R. B. Peck, A. J. Hendron, Jr., C. H. Could, M. T. Davisson

and R. Loughney on plant fill as requested in Reference 2 and outlined in
Reference 1.

A copy of this information was hand carried to S. Lo of project on,_

April 21, 1980.
t

4

.

.
.

.

JO2, 70P']
S. S. Afif

i... y'.

:[dd
V;'

m. e w i

! #"."."' i
| J0W/ lap

''*' I I i '#,

Attachment'

a!)f rt T | | |,

.sse n e I i

i atti et F
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,
. h. B. Peck and A. J. Hendron Jr.

1,. Continue to review results of field settlement measurements.,,

! 2. Review approaches to settlement evaluations.

3. Review FSAR subsection pertinent to the fixes such as surcharging,
underpinning and permanent devatering.

4 Participate in evaluating results of field measurements to be taken
during and after installation of the permanent dewatering system and,

results of load tests on caissons to be conducted during underpinning.

5. Make periodic visits to the site to observe construction operations.
.

M. T. Davisson

1. Reviews the technical specifications for furnishing, installing and
'

testing closed end pipe piles for the service water pump structure. '

2. Observes pile load testing and reviews the pile load test data.

3. Makes periodic visits to the site to observe pile installation procedures,
review pile driving records, and inspection reports.

R. W. Loughney .

1. Reviews the design of the permanent dewatering system being performed
by Bechtel.

,

2. Reviews the technical. specifications for installation of the system.
,

3. Makes periodic visits to the site to observe the permanent dewatering,

,
system installation.

' t
4. Reviews construction inspection reports.

! 5. Reviews results of performance tests made on the permanent dewatering
'
; system after installation.

'

"t

C. Could
i

1. Reviews the technical specifications for underpinning of the auxiliary
j building.

' 2. Reviews the design details to be submitted by the subcontractor..

! 3. Instruct the inspectors on what to lock for in inspecting construction
activities and in understanding.the specifications.

!,

4. Makes periodic visits to the site to review construction activity,

; and field inspection records..,

; 5. Reviews results of field installation load tests to be performed
;{ on the caissons.

k SD is m
_. - - .- _ _ _- _ .. _ _ _ _ _
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FIELD CHANGE REQUES1 PAGE 1 OF / 201
**- 3. MO oAY YH

PROJECT NO. 7220 ONo.1 002 DATE 10 la 7L
[Rfi.155rdOfESI'f'C. R E V. 5. TIT' 4

~

3 C-210 3 Plant Fill
J r,7 . ...,r ....c.is- ENcRc O VENDOR 0 5aNTipY NAME

r. e xlSTING CONutiloN Plant fill matorial as specified in Exhibit "D" of 7220-C-210

|

8. CHAtJGE REQUEST / SKETCH

Natural water seepage has been experienced on the ramp leading down to the west |
side of Containment 81. In order to stop this flow, a mixture of cement and
existing soils is proposed to be placed for a depth of approximately 3 inches
in the area involved. This material will then be covered by plant fill as
originally specified.

This request is only for this one location and its sole purpose is to allow for
continued effective work in the plant area until such time as the plant fill is
comple.ted in its entirety.

The above mixture will be compacted and placed to the same requirements as is the
rest of the plant fill. The cement by volume will be approximately 10%.

} Approxicately 75 cubic feet of cement will be needed for this work.

e

*
.

a

.

-
i

;
' 'SB 18326

. 1.
'

br9PREPARED BY: - **
, y .p,
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a..:L,974 c .. a. .;,:*g*f.. ,. A., Q. . % e ,c.,.L. .'.g;w. ,:*.y c 4.. y. : -
. - .s ,-

r:y. - son: Job 7220 Midland Project.; ,.E r, . ' E. E.IFelt k'.D'' ''

. . . Structural Back. fill. . . s., ..t..y. , . .
' . . . . g. , q..!.s.,.. ; .u

. s ..:? ' .. .;. .,, Specification'7220-C-211' . . . . -
.
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. 'V.;.6.eDuring April,;.1974i civil proeedure 'c-301 whs' replaced 'by' - d hM"*2 ' '-*

,*' % ., Specification.7220-C-211, Rev.'.-0.''.' At this . time the field re-M9
*

W-

' |. . ., f '
. quested that a.. finer cohesionless and: free. draining materia 2.E

-

.b 7-@. ) than tha.c specified 'be. conside' red;1 *1'.A.Ta~ iaGrial with"95 N~#'~~"5'j.: '. 1 #n ke. ,,.
m~ 7w'' - 1.1100% passing the !40 sieve.k

Reasoninf90$this Yas that. the
-

fi. , .j ,
.

, ner material is locally available within five miles from thh'#- #'

.Q,. jobsite as compared to. twenty. miles or'more for. the material". 8M@S -O '.~ ~ N' ~I #'

specified and. is available a:>g. ;
existed on possible liquefa t 'a. inuch 'lo'.rer cost.ction of. .this ma'terial and because of'Y'. 'NI.

Some concern #" #' ~ ' . ''
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Hidland Units 1 & 2
Bechtel Job 7220-001
4 April 1974

:.
,

TRIP REPORT

DATE: 29 Harch 1974

LOCATION: Midland Jobsite
- ,.

ATTENDEES: S. S. Afifi $. *''

- SUBJECT: Examine Progress of Drilling and Testing Program
.

DISCUSS'.ON

The purpose of this trip was to examine the progress of the drilling
anc. testing program in connection with the quality control of the
dike construction.

.

Most borings recommended in the north plant dike area were complete.
Jim Wanzeck estimated that the remainder of the drilling in the
dike will be complete by the end of the week of April 1. Testing
was already in progress. Everything appeared to be under control.
Based on results available at the time, it was evident that only
a low percentage of tests did not satisfy the required compaction
criteria.
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| ( N '. t$eCntel ASSOClated s leSSlonal Corporation* *

. . . t.g.. 'y .N. .

s I I Inter-office Memorandum C-2c6PR*

.

' '
.

To .g. M tinez .[ ome 28 January 1974 -

Ea th' o'r'k..T) Sting Frequencyw From J. H. Allen fSuesect

Job 7220 !

Oe- Geotechnical Services- ,.
,

|
-- = _ , . q|

i:
coe.es ia S. S. Afifi .- g I si Aan Arbo ,g

. J.' ; . .R. Rixford f 3
s -

\ p fR. K. Sullivan 2. 'i
*

.,

,Q
__

I "-'''

1320,3410 ci
--

'f' r- .1 -
'- -

c .e s o, c .z og H H M y)._.
.

<

4._"
,-t -

'-~~ ~ - -
,

h N
, k

.. , ,
j

' '
,

> -- -q- t,y.
,

,. -.c _ .. .

( 1.;

?' s 1i ,,g . : .

This is in resp 2nse .o ypui- ymc .o l.. 'arua ry 1: . 1974, rega d:,6h 1 he,

above subject.i )| .f { y [! Q { y
I

,

[u. We propose a total of 63 borings which will be loEatefin"We' t71 ants
Dike (ST 00 + 00 to 05 + 37), North Plant Dike (ST 00 + 00 to 10 +

,

13), and Northeast Plant Dike (ST 26 + 35 to 32 + 92). -

p
Boring locations, depth of borings and required tests from each
boring are shown on the attachment. This information was previously
discussed with your group and transmitted informally.

t' We estimate the program to cost about $30,000. Drilling can be
completed in approximately four week. Testing will go parallel with3.

,f- drilling' and should be completed within an additional six weeks.

$ We see primarily twar alternatives t'o proceed with the program: 1)
going for bidding for both drilling and testing, and 2) requesting

;! .Raymond to perform the drilling and U.S. Testing to go ahead with
it , the laboratory testing.- The first alternative involves a delay of

approximately one month. In any case, we feel tht. drilling and"

testing should be made with Geotech's supervision..i

. .. Wu,___

~..

; ; .e_i.cu

{ We hope this information answers your questions. We would appreciate
hearing from you as to how you would like us to proceed..

; -
,

,

|.

J. H. Allen

SSA:mbh e
,

i %IY
i Attachment .
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! Midland Units 1 & 2-Job 7220-001 !
#

-

,

TRIP REPORT
t

!
2 DATE: Septesher 27-30, 1977

LOCATION: Midland Units 1 & 2
Midland, Michigan

,

:

I SUBJECT: Structural Backfill Investigation Borings

ATTENDEE: J. B. Givens - Geotech-Soils

: During the four day drilling program, four holes L , H , E, and D,3 T
were drilled through the backfill. In addition, three shallow holes,
LnA, LNB, and HTA, were drilled to obtain bulk aamples for compaction
tests. The boring logs are attached.

* Split spoon samples were placed in sample jars and hand carried to
Ann Arbor. Tube samples and bulk samples were taken to the U. S.
Testing Soils lab at the site, and the assignments listed on the
attachment were given to John Spaltz, of U. S. Testing. I told John
to report the results to u s and Jerry Morris, Bechtel field engineer,
as soon as possible. John said that results should be expected the week
of October 3.

Daily field reports were completed by Curry Long, Bechtel subcontracts,
with my input at the site.

4

| Jerry Morris told me that Bechtel plans to excavate the fill under the
: administration building footings being investigated to Elevation 613

,

and replace the excavated material with lean concrete. He also told'

me that the CMP that was found in the south end of the excavation will
,

be cut off and plugged prior to backfilling.
-t

}

l

'I

.

JBc/ lag ;

{ Attachment . I
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Bechtel Associates Professional Corporation

inter-office Memorandum
;

_ )
1

To R. L. Castloberry Date 4 November 1977 1

Subject !!idland Units 1 & 2-Jcb 7220-J01 from S. S. Afifd.
.Piszotteter !!onitoring Program

O' Caotechnical Services'

'

Copin to S. L. Blue At ' Ann Arbor 10(D)5
P. K. Chen 7220-77-132
R. Rixford,

G. Tuve

J.Jid," 3410,

REFERE3CI: . 10!!, 7220-C77-0170, dated October 24, 1977, from R. L.
Castleberry to S. S. Afifi

/

_

In respcase to ye.ur reference IOM, a prelird.nsry tachnical specifica-
tion for installation of piezometers in the cooling pord dikes has
been. transmitted to R. Rinford on Octob?rt24', 1977. The estimated subcontract
lung suri is about $30,000 on actual time spant. plus material cost
basis, -

k 'w'e recoceed that Bechtel field provide, surveyin'g fot; the piezonetar
locations and working pads on slopes as ,needed.

.

,

%

~

A**
'

.S. S. Afifi.
- . .

}&A*C .

PKC/?ag -
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ShR'C T' Reucrt on failure of grade tesn 0 ae, e,:, , ,

0.c line - Adninistration Building. n.ru zo m N
nec tNny z. t 1.. n

I DESCRIPTIO!: OF C0!: CIT 10!i

By routine survey check cf Aunust 23. 1977, the top surface at col line
-

of subject grade bea* was found to be 3tf below its de-.

on the north end
'

The south end of the beat * at its tie into the stea- turancisign elevation.
wall was at its design elevation, however, there was arureximtely */

The bean was n:t structu'cily
separation between the been and the wall.

Soil condif. ions at the tire of the f ailure were eer the attachedcracked.
slu' f ic':,There was no visible evidence of soil heavir.g. cract.h1sketch.

or water flow at any peint on the 3:1 slope to tne n rth ef tnc sub'c-t
-

bear., nor was there any visibic soil disturbance en citfier side of tne

bean lookinc from the top.
,

To ecnfirn that the bean was not incorrectly surveyed erilinally t!:e bear-
*

was surveyed again the w dS of Aunust 20 Additienal settle en.t.of atgrepi-
,

f'a> B.
nately If was noted and the bean was aporoxirately 8/ out of W. Icanin::

4

to the west.'

>

e

tio settle ent was found fron surveys of all otner adninistration builtin:
a

'

I footings and the stean tunnel walls. !
'

58 19635
II It:ITIAL' EVALUATI : OF FAILL'E
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. Af ter. cy.aulation of the conditions by' both Field and Fre.iect Ed:rinceri.ng, (v .. .. . ~

- -
.
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was deternined that the 0.c-- ---.-- . . . ...... .. . ,,,fi_ne,To~u~ndstien cDuhl nct be e: otto-fcally .-stab
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<as not apparent fro ,t'he facts at the
Decause the cause of the f ailure dditional testinc atof observat ens

ii

tine of discovery, it was deterrined that adeterrine the cause cred the

~

would be required during renoval of the bean to
best nethod of replacement.

f

P.ESULTS OF TESTINGIII _

Original Material Testing density tests taken
A) l

Attachnent #1 includes the reports of-the in p ace
d the foottnns in

during placement of the zone 1 (clay) naterial un erincludes
This naterial was fron a FieldJtoc}k,0,ile which

diiie and different a-cas cfJune 1977.

naterial taken fren nany excavations into the The differences in crain,
the plant as wel' as other accreved sources.his caterial accennt.

size, texture and other structural properties of tteken in di"r+ent

for the f act that the Bechtel nodi'ted Procter tests
16

3
fron 117 LF7fti

locations of the stock pile range in entira- dry dens ty
Tne precterVdry density value was selected by the

nMM
\> C a t. t>tf3

to 132.9 16/ft . 4 t crecter in
testing technician using bottled sanples of each re acd sarpic. New crocter

the lab for visual cortarison to the comcacter cuestionable raterial
tests were run by the test lab when ever a new o' . s

A new proctor test was also run for a rinu a- c' eyerec

was encountered. As new tests were taken, old'st:

10,000 yards of compacted fill placed.J -

'; .

les were disposed of. .

i,

0.4 line foetiner.

The results of all tests taken in the fill underthe 95' cf cr* fra- 6
,

k,

-

indicate that the nattrial was preocrly compacted toll falling 146

* .

.

)
.

Several tests in the ares failed oriainally, however, a1 re-tested and foun
(t . were re-conditioned and re-compacted and all were-

acceptabie, prior to continuing re-eval..
* , , , . -

58 29, _
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Pemval
Material Testing and Observatiens During Foeting .

.

f

There were several rains and almost continuous sur ace
B)

(Septeober 1977)

water.

? (sand)
The investigation progran called for re oval of all 7eneh 31). Slooc crote::tio,
and the Zone 1 placed in June of 1977 (see sketcsly mintaine:i durina ex-i

~

using plastic nats and de-watering was cont nuou (placed prior to 1977)
.

cavation to pretect the adjacent zone 1 raterialported by that fill.
and the remining ad?inistration building footinns supt footines
Surveys run during and af ter the fcoting remval en adjacen

disturbance of thosc

and stean tunnel walls indicated no settierent or
structurcs. ..

i

'

g. , did not show visual
free draining sand ester

sterial, Th= r.ud < s t
c.it its de35Th zon5

p/ evidence of disturbance or neven-nt6hreng.J
.

n-
l d prior to Srea -

under the foo tings, for the few which could be c eaney'

' C 8
up and renoval did not show structural cracking..

(turd l atich:

The zone I naterial placed in June 1977 below footinn to e evr-'

i tv

614 was tested at each footing location at va*ying elevat ons
'

:j
tests (see ottaen.i

taking field density test and corresocnding noisture! dia
|' The raterial was roist and easily oenetrated ty han'd cre

Field density and reisture tests in accordance with
I.'ment /2).

with a b" rod. Rv i ter resir7
0-1556 during naterial renoval were mene using current rrec

oI

baoly not acor'opr(
ifdg optintn noisture infonmation (which was pro

) Ye fill was
:.. . n

I,

as the fill was placed 3 to 4 renths before the tests .
.

densi

found to fail specification recuirements in citner reisture er
'

.

gtn 4 - _

__ %

I
,

.
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-
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M il
was then run a sa-ple of this nater ag

riodified procter curve d rd the in place
.

>

I

43) using this prccter as stan a
.

|
3) averaced C0t of the(see attach 9ent

density of this naterial (average = 117 lb/ftd density
. Of the 15 tests taken, c sheec

optinun concaction densi t was below S3r of tne
below the above average cor raction and one tes

optir.ran compaction density. .

) were run between
Six unconfined compression test (ASTM D-2166-66terial during fortire

elevation 6141 and Elevation 022" in this esThe niniwr unconfined hearina strene:i (r
remval. (See attach ;etn 34)The co-efficient of echesion (c) is C

'.
'

v1 tah

(pk/ and the ultf*-ste bearinc carsity is arrec..
.s

is95 l' ins /sc. f t.
~

A,2,5 / / * ~.:
y = A - /^(N *, line 0.c anc L* , and

Test borings were taken at two locations celu-nval of the rene 1
'

0.4 and HT after fc'eting ree: val and pricr to ren:The boring g F
1

l tion 622' .
paterial below the fccting at e eva apable of constant sa ;1ine..

:

utilized a 2" splitgby spoon and was c
'

instruct ons fru- ai

Sarpling and testing conducted in acccrdance withTestine included standard bicw!

| Eechtel Geof .,, Tech. Recrosentative. s borinc locs and *
&

. ccunts, unconfined ccnoression tests and prccterThe icw bearing cacasity o' zone 1
'

>

f? tests results are attactrient 44. d both by blew cou ts e"6
t

n

natorial placed in June of 1977 was confime
.

|
il The b:rine extendeI

. unconfined, compressions tests or this cater a .tten 5'n' I. Tne'
into the criginal glacial till at apprexinate cicval w elevatiei 61c i:de

results of blow counts in'the dike natcrial be o. . .a i.. -. '

te. t .t , ate,,., . . . ... ..i
.h,. ,.r. . , . . . . . . . , . _ .

'. :.
| ,

and n .i u.n o .. . m~ , ~ . . .~ . ., .. o
c .

>
.

- -

__
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zone 1 est4Iral olacedmat.Y515_ h

It is evident that the low bearing capasity cf t e
IV

is the cause of this failure.

in June of 1977 between elevation E14 and 6??kW'f f '#~"' # b. = I '/
y
R

%'6 .

I?.rv WIf the unconfined bearing is taken to be *.s ( Accroxirutelyi
the 12 feet of sand overburden on the foot ng

' ould overstress this raterial.
@ 12oYpt * WO

'

f

his naterial cannet tr een-

The cause of the reduced bearino capasity of te raterials high reiststre content apoarently con-

clusively establishedt, Nhencapactedto951ofthe

p W ,_\,"h tributed to the reduced bearing capasity,optinun density this raterial is relativelyh,"S
ma

m r .5 r As,m..t(water and even
A - A*

'

fg[.. saturated, it would allow a naxirm of about
15' rdsture.

p C.rj ~ % ..

density than the ra>i a-
nax ir'tr9}

, The questionable raterial had a higherfer comparison of M place

density selected by the testino technicians rather
Avsw.M G ction of T-

/s.,

densities, which resulted in + auss+ete actual co-saAlthough the reduced in place density should not
I

l gp
<

It did corrf's. '| than the required 9M . ditions.
! f irectly result in such settleMnt under dry conP.pt s.ne..eofthesoi[onsiderirt

--
,

,

'l etar ncs : *
/ ,

4-
i l was placed and incin sone neas

the unusually wet conditions af ter this cater aintroduced into the rateriali,

'

possibility that ground water seepace wasthe slope to the north of these foot':

I t 1

)
question,:it is also possible thatdicated previously in this report, there was

/
'

g
sof tened and failed. 1 slose should have been y

,

visable evidence of such failure , and the 3: der conditions of reduced inte!
'

'

A

enough to sustain the fill; hwever, un d to the problem.|
.

.

soll strength, this condition night have contributeE>

l V4 ben H" %*-nanees % -~~~ s e * * ~- ' " ~ * - - '
' " ' " ' ''j

I

.
e

.'* ~ i 1., * s u. . :. . . '' & '8% *ea.4 .'. , g ._j,.i

- , * A.

,

. . _. . , . . _ . . , . . . _ . , _ _ . . _ _ . . ._ .
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/
tributed to the proble .

(sand) above the cuestionable material also con
.

d to be the definitive cause,

In sunnary, although no single factor was founctly below the footings resvit-
i

the low bearing capasity of the naterial d reAs borinos and tests on the surrounding cater a s
i l indi-

ed in the failure. l of the ouestionabic nsteri-
cated thef were suitable for (cundation, removal tion of th'e crcbica.
al was deternined to be the appecorf ates so u

~

,,,

<

d-inistration buildian were
.

To further assure that existing footings in the af the 0.4 line footines, a
not disturbed by the renoval and replacenent oA and N,L was conducted in

load test of the footines on column lines Pull desien lea? was arolied one!The kr\ -

e' C) ~ C accordance with ASTM D1194-72. Results o' the tests (m; tech-

naintained for the 24 hours on each footica.ing and 6:dre found accent 3 tie.-

i
nent #5) were reported to Project Eng neer

58 13701
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AD'iIIIIST*.ATION 3UILDING FOUITDATION IDAD TEST
.

STRIP FOOTER AT COLUEl LINE IT4

~ .. . .. ..... m

*
.

.

.

// /Yb//Date of Test:
. - - - - --... . .._

/L L td 05Monitored B7: -*

x acme. .

Sugvey : Sn<n , - - - - --

f$tm.chVr ,DaR%
.

Vesther Conditions: O t/ m 2 @ T
.

Te=perature at Time of Incrementai Ioading: 30 '

.

f| 0 hkd$i&'AC f/ACCON~fYkYb fj)iU. $$l f,.--
_Ber. arks:

Srin t-MO.?T oli S''h?il n~4 c.C 9.)h/F'-! PctrJT5

N vet /04 kcW5 $$/J8ED Sih .~T5 EFT +rrN b ;YO k

/ht.r||.C Md S $ T u/~ -ren 7 &JD M |tJ R 2 'T' &

5:tHAs.- }&CriJ&~ .
. - . . . .. .. - .

-

i
3 -a

M

- . _ _ . . . .
1

.

?

.
- - *

.
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.

*
' ' .'" '**

..
.

IGC
._!'.TRI!' F00T151 AT Coi.IIMil LitlR

.., .
* - - ,

. __
..

w-.can Linc 0.6Coli.

.
.

n.lumn f.inc,-s.A.09 - - .:. ==a=Co mm
'

).ctual 6~t:.cReading Tcp of Pier 6, ,..y f., , ,f - Actual Gaunc Reading Top of Pier 6,,. m.|

! ? Tisc Toad (uni) Elcyntion Gottlement Load - (psi) Elevation Sctticr.:

(!!rs. ) (Tons) lu.q'd. Actual (Ft.)' (In.) (Tonc) Req'd. Actual (Ft.) (In.) '

7ss/* ol' ho*** si'
54.s.1 /Woh I $*LT J r*Ce,

'

p, s. sv.
;

/.; 3 O l'M 63A $ 0 0.0 0 0 43.<)l I.E@ 0
*

( 0
~

0.0 0 0 , - . . . . . . . . . . . _ . . . . . . .. . _ _ _ . . ,

. , ,. y ,.,g -

&34 _L3 ,o - 15 5 750 75o 634 #EG - o
,

,

2
).00 - 0.25 93 h 50- gf.g. . . .

29 9 1h50

. . . _ , .

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

.6 34 '.8.2 . . 8/n. f 5-0

.6 3 4 ,gn.. .

. . . . - .
- ,,. ,, ,,g / .,

y 1.25 - O.50 18.6 909 '3. ou .to 3 4 .f.3 .-. .. .
2 o . .. ..

J/ .
. -. . - -

1.50 - 0.75 *28 9 1h00 . .8/00. . .. - _6 3 4. ..#!3 ._ . . . .. _54 2200 2.ta's,. y.,, ,:,,, 72o. 4
__ . _ . . _ .

. . _ .

d'* + ~~,,, O 59.8 2900 ~2*)a o . . '/3 2 ,

.
.

3.75 - 1.00 58.2 .i tP.iG /8W ta3+ 2LJ

-- //M 75 3 3650 360 t s +dfa 73g
. .. . . . . . . . . . . -.-

- . - - .-.. --. . '--
-- - - -- ---

2: 40 r/r 2
L.00 - 1.?S 48.5 ?350 NO g,34 .'.2 .. . . .. . . . . - . . . . . . . .

yg
'

t.25 - 1.50 57.8 23W 2!ke o g,34 64 89 7, h350- f3.go fo34,/s.3y pg 2/2 y
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g; 3::S /*t4 -
,

i7p
67Io 3250 32.5o g,3 4 z.i.3 0 105 2 .5100 po.

.
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~~ * - .
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. igs fg
,

3:So PM
-

H9.6 5000 ggog . . . gg .
. . . . . . . . .

| 1 75 - 2.00 76.3 3700 37w f,3 9 2f,f o>
,

. - . . . . . . .
.

'

34g pp.e 2 83 o 135 1 6550 gSqv g,34 og.s.._ ._..f.7 q. ,|,,

!| 2.00 - 2.25 86.6 h*:00 ||1,a u g,34

.. jec,.....
.. . .. . -

.

95.9 h650- $f0 h34 2,L2 y 150,6 . 7300
jypo f,y, iff pf,f.y

., . . . - . ...
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2.25,,- 2.50 .

[64 165.0 8000 gooo g,3 4. / t.B ._h..-|,
.. . . . . . .
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*

'

*
.

.- ,
. . .-

'
.

_ STRIP FOOTER AT Coudi LINE Nk c. '
.

'
. -

m.tm. .n.. T.in..o 0 6Col .- ._.m
.

. Col.,un.n Line 0.n .

.n ..-
Top of Ficr C's, . m ies-

Actual 0$UcReading Top of Picr Cin..we ,%r Actual Gaut;c Readin5 ~
Elevation Settle c~

Elevation Scttlement Load (pni)

Actual (Ft.) (In.) (Tons) Reg'd. Actual (Ft.) (In.)
[(usi)

Icad
| Ti:.c3ra.) (Tons) H q ',

.

180.5- 8750* h7eo'

70 115 5 5610 ggSo
- - - - -

. . . . _ . .
..

. . . . . . .

.

i *
-

.

$ 7g5'. ~ . 4. y 4 /1(- h. .
k4....-.

*
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Bechtel Associates Professional Corporation-

Inter-office Memorandum

To R. L. Castleberry Date 7 October 1977
,

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

Administration Building
,

.
Of Geotechnical Services

Copies to S. L. Blue At Ann Arbor 10(D)5
J. Hink 7220-77-123
G. Tuveson-

,

,,

'l

Pursuant to our meeting with J. Eink, G. Tuveson, J. O. Wanzack, and
;

|
S. S. Afifi, we submit the following:

s

f Based on recent borings, September 1977, at the administration building,
excavating the soil to Elevation 613.0 and replacing trith lean concrete
should be adequate. If the concrete has not already been pinced, this
area may be checked by driving 1/2" to 1" rod approximately two (2)g

e
N feet into the soil at Elevation 613.0.
1

The attached sketch shows our recornended backft11 procedure. If this
method is carefully followed, we feel further problens with this area
vill be remote.

As to the existing slab and footing, they should be monitored carefully
to insure there is no further settlement. We would propose test loadingg this area to insure there is no problem with this part of the structure.

i Grouting also may be an alternate, if practical.
e *

'

. Any further questions, please do not hesitate to contact us.
,

t .

S. S. Afif1*

J0W/ lag
' Attachment

-
1

.

4

9

|
'

'

.
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EXAMPLE QF BACKFILL PROCEDURES
IQ Bf USED &I Igg

|
ADMINISTRATION BUILDING

| ADMINISTRATION
BUILDING CGLUMN

d
. .. ; s

NOTES:
. . , . . . . , . . , , . . . fff

..5h ['Y.' *.',,*[..'' * 8;;'(
fff f f f-EL 634 , ,.,

* l. HAND COMPACTED CLAY/##/###//j
' f *,'','. i 's*,. ' p*; .' . "I ~. .' .-

, , ,, . max 4, LIFTS,
; / .,

2. H^N COMPACTED SAND
. .'* . ,' ' . .' ; j -COMPACTED FILL ma

*

' '." "'M .' *
. . - /**..'. C.. N

** - 6" LIFTS.
Tt'NNEL ' . * ' , , ..$'; -w : *.g' g -. ..ij,

-

. ' , - STEP l'H TO 2'V.

.- ,

.}i.:~.
.

'55I ORIGINAL PLANT FILL
'

*? -

*e
ONCRETE SE

$ ASSUME IN PLACE?'.
o,

un o n.

////////////f/
as

DRIGINAL PLANT FILLp
%

<

NATURAL SOIL.

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - -.
_
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" ' " ' ' JOB 7220
MIDLAND UNITS 1& 2

ORDER-OF-MAGNITUDE
COST ESTIMATE

FOR
CORRECTIVE ACTIONS

..

s/C FIELD ENG & Ho TOTAL

1. Bearing piles for the Service $ 100,000 $ 300,000 $ 100,000 $ 500,000
Water Pump Structure, including
a pile bearing test.,

4< .

'2. Underpinning of Electrical - $ 3,250,000 $ 300,000 $ 250,000 $ 3,800,000
Penetration Rooms and the
Main Feedvater Isolarion
Yalve Pits, including pit
temporary supports.

3. Area Devatoring for Under- $ 500,000 $ 150,000 $ 50,000 $ 700,000
pinning.

* Contingency plan for temp.
support of Aux. Bldg.: 1

-initial cost of plan $ 190,000 $ 10,000 $ 200,000. -

-total cost if required (( $ 370,000 $ 30,000 $ 400,000 ))

4. Chemical Grouting for the $ 1,500,000 $ 200,000 $ 300,000 $ 2,000,000,g
Bailroad Bay of the Aux.
Bldg. and the Diesel Gen.'

Bids. as required,' including '
.

a grout testing and specif-*

cation program. '

;

TOTAL FOR THESE ITEMS: $ 5,350,000 $ 1,140,000 $ 710,000 $ 7,200,000-

. . -or-
(( $ 5,350,000 $ 1,320,000 $ 730,000 $ 7,400,000 ))

Costs not ihdicated on this sheet

) 1. Diesel Generator Bids. Surcharge
| 2. BWSTs and Condensate Tanks
i 3. Diesel 011 Tanks
i 4. Underground Utilities

5. Cause investigation and support to NRC question responses.
,

'

.

.

S8 13316;,

,

!.
-

.

i AA0 - 5/11/79 -

___ _ . _ ._ . _ ___. _ ___ ._._ _ . _ _ _ _ . _ . _ _ . . _ . . ___ _
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PROCEDURE FOR INSTALLING SINGLE TUBE

POROUS-TUBE PIEZ0 METERS

S '

{ 3, . ,N
'

!
! .

1. While piezometer borehole is being drilled and cased, uncoil'

a length of piezometer tubing which is about 10 feet longerthantg' -

length needed for the pie *oaster installat. ion. Stretch this out og
a flat area and anchor the ends. .T. hen mark with a black permanente
rite magic marker 1 foot intervals above and below the ground sur-
. face level that should line up with the piezometer tube during in-
stallation. In measuring, place the tip end of the tubing on the
four inch mark on the measuring tape. This allows for lengths

| being measured from the center of the Norton tube after it is conns
ected to the plastic tube. The one foot marks should be labelled ,'

with the distance from the piesometer tip center. Leave the piezoq;

meter tube stestched out on the ground and intact with the rest of'
the coil until the exact length of the piezoneter installation is' :

; known. This also allows the tube to relax some of its coil. Whil'
being store, all free ends of the piesometer tubing should be
plugged to assure that no foreign materials will enter the tubing.

2. Also while the borehole is being drilled, boil several of the;
'

Norton-porous tubes in water to purge air from the pores. This
can be done on the site by using a Coleman stove and a couple of;

lab pans. .If weather conditions are freezing, be careful to boil.

i only those tips which will be readily used.

' 3. When the borehole is ready for installation, cut the marked'

tubing length as required. Recoil this piece apd connect the un ,
marked end to the Norton porous-tube as follows:

,

j *==-

| wrap .,
-

.
.

j tire ^-
. ,

wire! . 4 #,

2n r Electrical Tape'

'

e,1ihH'

4" .

. ,
i id-point

[ Norton Porous-Tube
'

12" 5i

|
'

!
' *

j .t 6" ;
e 1

; y _,, , e Tube plug for filling hole
*

a ,
,

. .

'

r sash weight.

! .

SD 19386| ;
son me noca sommermum, sec.

asemsmemessi Jammesmanske asshesw

.

a ssue.... .
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Pogo 2 - Proccduro for Inotalling Singlo Tubo Porcua-Tubo*

.,

Piezometers

After connecting porous tube, submerge it in a bucket of clean
3

7.

water and transport this to,the borehole.'

5 4. Connect wires of a small water pump to the drill rig battery.
With the free end ,of the piezometer tube attached to the input*

j side of the pump, draw th's water in the bucket into the tip and
through the tubing. Replace the water in the bucket as this is
done. Then with the piezometer tubing connected ~to the output side
and a bucket of clean water connected to the input side of the pump
pump water into the tip as it is being placed in the borehole.'

Throughout this procedure be sure that as little air as possible
contacts the piezometer tip.
.

5. Before the tip is placed in the borehole, the cased hole shoulf
be filled with clean water and the tamping hammer used to check
the depth of the hole. The taaping hammer cable is graduated in

: foot intervals for convenience in measuring. The depth of,the casc
hole should be a foot and a half below the depth of the center of'

the tip should be placed. A half foot of clean Ottawa sand should
then be placed in the borehole and allowed to settle. Quantities
of backfill materials are premeasured in a small clean container.

_

The piezometer assembly is then lowered into the hole to the depth
its center should be located at. This is indicated by the ene

foot marker on the piezometer tubing. The stick up of the casing
should be taken into account in determining depth from ground sur-,

face. In this state of mspension in the borehole , the piezometer
tip is then backfilled with Ottawa sand in one foot intervals to a

' level of 1 feet above the center of the tip. After each interval,
the tamping hammer is left in the casing and the casing pulled unti
the top of the sand level is even with the bottom of the casing.
Enough sand is backfilled so that the tamping hammer cable, while
in the borehole, indicates a level 1 higher than the mark on the'

,

piezameter tube.' -

6. When the proper amount of sand has been placed around the tip,
the casing.is pulled to this level and the sand is then tamped wel]

| The depth below ground surface at the center of the tip is at this
! time checked once again and recorded. If the sides of the borehola
j will support themselves for a short distance, then the casing is
i pulled above the sand about a foot. A foot of bentonite pi pellets.

j are then slowly dropped into the hole allowing more than a second
of time for each foot of drop. While the pi pellets are being

'

droppedcne by one about three per second, a strong upward pull'

should be made on the piezameter tube. This allows the pi. pallets
to drop easily around it. When these have been given enough time

; to reach the botton, the taaping' hammer is slowly lowered until itj
j rests on the bentonite plug. The bottom of the tamping hammer shoi

be even with the bottom of the casing. If it is even or lower,te
!'

' plug shou.1d be well tamped and the casing reised another foot and,

-
,

/

SD 19387-

'
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Page 3- Procedure for Installing Single Tube' Porous-Tube-
Piezoneters |

|
.

the~ procedure continued until the proper length of bentonite plug
has been installed. The depth of the top of the plug is indicated;

- by the depth of the tamping hammer below the- ground surface. If by
chance, the bentonite plug were above the bottom of the casing, the
casing should be raised a half foot and the tamping hammer used ; I
slightly to sink the plug. If the plug does not immediately sink be l
low the casing, do not tany any more, but insert the 1" plastic grout
tube and push the hammer and bentonite plug past the casing. Remove
the. grout tube and tamp the plug then, attempting to clean the ben-
tonite out of the end of the casing. It should be noted that usually
any tamping of a plug in the casing will result in.nothing more than,

, a tighter plug in the casing. Thus, extreme caution should be exer-
_

cised in dealing with this situation. *

,

7. When the proper length of bentonite plug has bee'n installed, anoth
piezometer can be lowered or the remainder of the hole backfilled with
grout. The grout should be pumped into the bottom of the hole through
the grout tube until the hole is completely filled. The casing is
pulled and the level of grout restored.

8. A five foot length of protective pipe is inserted in the hole over
the piezometer tubes. These tubes are pulled taut as this is done.
The pipe is then blocked up at a certain height above the ground and
the grout allowed to set. When this is achieved, the piezometer
tubes are labelled inside the pipe and then cut off level with the
pipe. A vented cap is then placed on the pipe. The pipe is labelled
with its borehole number.

.

%.
r

*
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i*' Bechtel Associates Professiona! Corporation

Post Office Box 1000

362t South State noad .

g Ann Arbor, Michigan 48106
|

[ CONFERENCE NOTES NO. 156 |

i

CONSUMERS POWER COMPANY

MIDLAND PLANT UNITS 1 AND 2

BECHTEL JOB 7220-

DATE: Friday, March 15, 1974

LOCATION: Atomic Energy Commission Offices, Bethesda, Maryland

ATTENDEES: CPCo Bechtel AEC-DOL

M. Hanson J. Allen D. Budge
,

S. Mackay L. Heller
J. Hink S. MacKay
J. Clements

SUBJECT: Investigation of Soils in tha Vicinity of the Reactor Buildings
at the Midland Plant Site

DISCUSSION:
.

A meeting was held between the AEC-DOL Staff, Consumers Power Company, and
Bechtel to resolve questions raised by Mr. Budge during a visit to the
Midland Plant site on March 6, 1974. The questions involved the types of,

soil and the possibilities of geological faults in the soil around the
reactor building foundations.

j During the course of the meeting, Bechtel presented and discussed the
i following information:

1. Bechtel Sketches:
SK-C-247 Area plan showing borings made in conjunction with the'

! " Investigation of Sand Below Class I Components"
|

SK-C-261 Soil Profiles

SK-G-1 Site Plan with Dike and Boring Locations
|

Bechtel ' ravitigs:j 2. D
,

j C-44 Plant Area Construction Excavation 1

C-10 Boring Location Plan and Index

C-11 through C-21 Boring Logs

C-28 Boring Logs.

. .
,

| 3. Soil Reports by Dames and Moore, Volume I and II.
| I

I
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4. Boring Logs D1 through D60<

5. Approximately 70 Midland site progress photographs

6. Approximately 40 Midlar.d site progress 35 mm slides

I 7. Scale model of the Midland plant site soil / geology profiles
'

Mr. Allen explained that some of the information presented had not been
seen before by the AEC-DOL Staff because it was not part of tne Preliminary
Safety Analysis Report. This material, he pointed out, would be included
in the Final Safety Analysis Report.

Mr. Budge explained that he was mostly concerned about the area Northwest
of the Unit 1 containment building where he had observed some sand strata,

[
i abutting against clay. Jinsny Allen and Sherman Mackay, using the soil /

geology model they provided, described the soil profiles in this area.
The Midland Plant Class I structures are sited on highly compacted, high
strength clay (glacial till) which forms a good foundation material. Mr. Mackay
identified this till as Wisconsin ago (5-12,000 years old). Overlaying the
glacial till are lake bottom or beach sands. Some horizontal stratification
reen in the sands north and west of the auxiliary building are continuous with

I no offsets in evidence. This is good evidence that faulting is not present.

Mr. Heller asked why waterpreofing material was placed over the till in the
excavation area. John Hink explained that a waterproofing membrane
was placed under'all structures to protect them against seepage from the
cooling pond which will be at a higher elevation. Mr. Allen added that

. ellsdewatering facilities at the site included a sump pump, and large diameteti

| located on the north and east sides of the excavation.
.

Mr. Budge asked why the soil samples from 1968-1970 boring work had been discarded.
Mr. Allen said Dames and Moore used to keep boring and soil samples for only 2

1 years and then discarded them. However, the policy now is to retain all samples
.

until after completion of the job.

1
' Mr. Budge also asked about subsidence surveys. He indicated that Dow Chemical

Company did surveys every three years beginning in the 1950's and ending in
1968, and inquired whether such a program would be reinitiated by Consumers.
Mr. Hanson explained that Consumers and Bechtel already have plans for a

.

subsidence surveillance program.'

In reviewing the site progress photographs presented, Mr. Budge requested that
3 certain photographs be enlarged to allow him to study the sand / clay interface
| more closely. The subjec. photographs are:

North End of Auxiliary Building Base Slab
.

Photograph No. 127 -

Formwork 7-14-70'

North End of Auxiliary Building Base Slab,Photograph No. 134' -

elevation 568' 8-2-70 ,
.

,

Northern End of Auxiliary Building Fopndation 8-5-70
|f

Photograph No. 138 -

!

!
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! .* * ' In additio,n, Mr. Budge requested a copy of the 8" x 10" aerial photo
Midland Nuc1 car Plant GWO 7020
Vessels 1 & 2 - Auxiliary Building
Looking North

!
Work Order 76 3 July 73

He asked if Bechtel could provide an overlay on this aerial photograph
showing the location of borings D1 and D3. Mr. Allen assured him that thiscould be done.

At the conclusion of the meeting, Mr. Budge was provided with a list of
the material presented by Bechtel at the meeting. He said he would include
this list and the above requested photographs in his final trip report.
}|r. Budge said he was satisfied with the explanation presented and would
not require another visit to the site. He does not see any major problems
with the site excavation or foundations.

Action Item Summary Responsible Party.

1. Provide D. Budge with 8x10 enlargements of the J. Hink
three photographs indicated above.

2. Provide D. Budge with an 8x10 copy of the above J. Hink
indicated aerial photograph with a boring
location overlay.

3. Expand the scale model of soil / geology' profiles J. Allen
to the area west of the site (and send the model
to D. Budge for his review and return.)

!
Prepared by b

-

" ^--

JI A. Clements

Approved by,
* ,. r..'

f
J,p C. Hink

1
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Bechtel Associates Professional Corporation-

Post Office Box 1000

3621 South State Acad
|

Ann Arbor,M6Chegan 48106
1

f
' CONFERZNCE NOTES NO. 156

CONSUMERS POWER COMPAtW
*

i
I MIDLAND PLANT UNITS 1 AND 2

.

BECHTEL JOB 7220

MARCH 15, 1974

TOPICS:
,

1. Resolve AEC-DOL questions concerning the types of soil and the
possibilities of geological faults in the soil around the reactor<

t
building foundations.

I

! Prepared by:

N.
J. A. Cic2ents

Approved by:'

2 d t-.

P. A. Martinez M. P. Hanson
[.C.Hiak
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Bechtel Associates Professional Corporation

Post Office Box 1000

3621 South State Road

Ann Arbor, Michigan 48106

CONFERENCE NOTES No. 156

CONSUMERS POWER COMPANY

MIDLAND PLANT UNITS 1 AND 2

# BECHTEL JOB 7220

MARCH 15, 1974 -

TOPICS:

1. Resolve AEC-DOL questions concerning the types of soil and the
possibilities of geological faults in the soil around the reactor,

building foundations.

Prepared by:

N.
'J. A. Clements

Approved by:

0 0

. C. Hink P. A. Martinez . P. Hanson"

.
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Bechtel Assoc. tes Professional Corporationia J 311en u/a-
'

s
\ S. Mackay w/o-

Pv d otti e sosto M J. C1ements w/ae

3621 South St$s Aoa3 ,,

bArm 4 root.*A A) gF.st 4810E '' ,

.

Itarcli 26, 1974I ;
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iConsumers Pouer Company * t

, ' '

'N't i,

1945 W. Parnall Road'

Jackson. Michigan 49201 ,
'

i, '
*

.t- 1 s
(

Mr. M. P. llansva\' '\ h \,
't >Attetstion: '

s's 'i .! Subject: Consumers Pouce Cowpsny,
,

\ Midinud Plant - Job 7220 ''

l' arch 15, l')74, Ar.C-D0h
N3 Conforence !!s..s. ..

'\' iN '
ix \'~ File: Vil 7') 27 0281 all w/a

> i. '

) .},~ % .
- , . .

- -

act:. en: 1 - -c ..
+ i

N,- ,
% .,

,
, g ,

; D4 closed are four (4) copies of thd cr.nference notes for clic,(* arch 15, 1974,-

meeting vity. the AEC-DOL Staff tu Bethesda, Maryland. t/e are procccding.
. _

on all action items an rar;uireC, 3;'' 4

_
Picaso show your approva f the con /arence notes by airn' ng and returnin(.i

one ' copy of the covar sheet. < _, ,

' ' - ,
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' lld tata! Units 1 & 2
Buchtel Job No. 7220-001
9 July 1974

*

4

TRIP REPORT
.

*

| DATE: July 1, 2 and 3, 1974
t
*

LOCATION: Midland Nuclear Plant

} ATTENDEE: J. O. Wanzeck
;

SUBJECT: General Review of Site.

DISCUSSION

1) Answered two (2) questions for Don Horn, QA Representative for
i Consumers Power Company.

I Questions:
I

,

Q: What is Zone Two material?', A: Random fill.

| Q: What are moisture requirements in Zone Two Non Q area?
A None

2) Put in a field change request on Specification C-210; 13.7 to
: include ASTM D2049 on cohesionless soil.
,

3) Geotech was requested to make sure that all borings were received'

by project, I stated as far as I know all borings have been
~

;received by project.'

ib| | c id py.

h . O. Hansack+

J'
i
t

P J0W: lab

i

|-
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Midland Units 1 & 2'

Sechtel Job 7220'-
,

3, September 1974

TRIP REPORT'

|
*

'. ,
,

I DATE: August ~26-29, 1874

LOCATION: Midland Nuclear Plant.

ATTENDEE: J. O. Wanze:ck

SUBJECT: General Review of' Site

DISCUSSION

Discussed moving of intake structure with Jack O'Sullivan in Ann
Arbor. ,

,

R. Rixford of Ann Arbor office discussed frequency of testing on
.

sands and some questions on trip reports. These were clea,ed up.
,

Di.d some research on moisture density and natural moistures at
sita for information.*

Working on Zone.1'& 2 vest Miller dike.
i

Working on south dike east of Sassee Road Zone 1.
l *;
: s

l' Placing. 1prap on south dike west of Sassee Road.
: .
i All soils work is prograssing well.
.

, Four trpxler nuclear devices now available at the site,.i
i
!

j [a.it,yd'

.

J. O. Wanzacki'
-

' J0W: lab
,

4

l I

1
-

.

!
-

,

I
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I Hidland Nuclear Plant
Job 7220-001
20 September 1974

,

TRIP REPORT

DATE: September 9, 10, 11 and 12, 1974

h LOCATION: Midland Nuclear Plant

\ ATTENDEE: J. O. Wanzack
,,

N SUBJECT: General Review of Site'

DISCUSSION
n .

Okayed the foundation from Station 7+20 west plant dike to'
;

Station 5+50 north Miller dike east of Q,.;

i
Cautioned Canonia's foreman that lif ts will not be more than'

.

) ( 12". This was in the area of the east plant dika between
Stations 17+00 and 21+00.

,

[ [- Riprap being placed on sections of west and south dikes.
s y

Soils crews working good with no delays to subcontractor.

Okayed inspection trench from Station 4+50 west plant dike
to Station 8+00 north Hiller dike.'

l Well in area of Station 5+50 west plant dike still not plugged4, as of this date. It will be plugged later.-

'MP '

%.

' J. O. Wanzack'

.

i
! JOWalab
,

i ,
4 i

-

# n

! $
i 1

1 |
,

F

( -

I

:
*

-
.

531.19190



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

.

-. ,
_

: Bechtel Associates ProfessionalCorporation' ' '

Inter-office Memorandum
.

I
r

To S. S. Afifi Date 23 October 1973
{

*

Midland Units 1 & 2-Job 7220 001 From A. S. Marshall
Submet

Backfill Study Trip Report
August 26 - October 11, 1978 of Geotechnical Services

Copies to S. L. Blue At Ann Arbor 10(D)5
R. L. Castleberry w/a
H. H. Burke /W. R. Ferris w/a
T. E. Johnson w/a
P. Martinez w/a
J. O. Wanzack w/a
K. Wiedner w/a
13 3120

A. $seg 7. E. bItW Q4 N
.

ek this memo is a trip report summarizing my activities'

Transmitt
at the Midland site during August 26 through October 1.'., 1978.

S"' '^!

A. S. Marshall-

ASM/ lap
Attachment

.i.
- ; -

i
:

I

.i

.

|

'

|

I

I

ls
S31.19232,

4
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: Midland Units 1 & 2i

Job 7220-001*

TRIP REPORT
'

PERIOD: August 26 through October 11, 1978

LOCATION: Midland Power Plant
Midland, Michigan*

SUBJECT: Backfill Study
e

I ATTENDEE: A. S. Marshall - Geotech/ Soils
;i

e

Backfill Study

During the backfill study, borings were drilled in the following
areas:

1. Diesel Generator Building

2. Condensate Water Tanks

3. Unit 1. Unit 2 and Startup Transformers

4. Category I Watar Lines

'? 5. Retaining Walls

i % 6. Service Water Buildings

U
i

si 7. Tank Fam '

k
8. Radweste Building

i 9. Administration Building

||j 10. Cooling Tower

:j 11. Evaporator Building
!'j

; 12. Chlorinatioc Building'

s'

|
13. Discharge Structures

i
' 14. Diesel Fuel Tanks

15. Guard House -

S3'.19233
, 16. Proposed Bu11ock Creak Bridge,p

Split spoon, shelby tube, and Osterberg tube samples were taken 'from
,

t

the borings. Dutch cone penetrations were made in the diesel senerator
4 '

i~ building area. Test pits were excavated in which sand cone density''

tests were taken and a bulk sample was taken from one pit. Test pit
:

,

*

.. . . . . . . . _ .

. _ .._ .



. . . ._ _ _

, _
._ -

d .,

s,- ,
,

, . .

: ,

A

| S. S. Afifi
Trip Report, ,

Page Two*

i
locations included the north and of the east bay of the diesel'

generator building, just east of the condensate water tanks, and .

I

I along the north side of the tank farm.
|

| Sagles were transported and tested by Goldberg-Zoino-Dunnicliff
and Associates, Inc.

Obs,arvations on Backfill ?lacement
|

The following observatf.ons were made on backfill placement during
the period:

1. Materials ware placed and cogacted in lif t thicknesses exceeding
those specified.

2. 'desviar equipment appeared to be required to achieve cogaction
on clays.

3. Clays cowacted in confined areas with vibratory plate compactors
were often only compacted in the upper few inches of each lift.

4. Areas were being backfilled as " temporary" without field engineering's
awareness.

' 5. Clay backfill materials were not being disced to breakdown the
large " clumps" that did not appear to breakdown during compaction.

6. Field inspection of backfill operations by engineering personnel
was very limited.

|
4

7. Materials observed 20 feet northwest of the primary water makeup
tank indicated sofe materials might underlie this area.

.,

I
; Upon discussion of the above mentioned observations with Al Baos and*

Jim Betts the following actions were taken:*

! 1. Materials were to be compacted within limits specified for sands
and in 6-inch loose lifts for clays.-

l 2. A procedure was implemented through which " temporary" fill would
be located and documented for later removal and replacement.

3. A dise was brought on-site and was uccd to breakdown the size of
the clay " clumps" at the stockpile.

,

4. Field inspection was increased by field engineering by olacing a
field engineer over backfill, and only backfill.

.

5. Sof t materials observed at Elev. 628 just northvest of the primary
water makeup tank were excavated to about Elev. 617 and replaced

,

with compacted materials.

S3 ~.1%''31
'
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S. S. Afifi .

Trip Report
Page Three

*
_

Dike Inspection

Mr. Don Sibbald of Consumers Power Company and A. S. Marshall made
a detailed dike inspection on October 11, 1978. The upstream and
downstream slopes and off-dike areas were inspected for seepage,
riprap problems, erosion, animal burrow holes, cracks and other
potential signs of distress. The inspection did not indicate any
signs of distress.

Proposed Pipe Bridge Study*

One boring was drilled on each side of Bullock Creek. The slopes on
which the abutments are to be constructed are very steep and are
covered with tall grass. The creek bottom area appeared to be faced>

[ off with soil-cement.

Copies of boring and dutch cone logs will be presented later.s

_f I*

A. S. Marshall
-

ASM/ lap
Attachment

!
-

,

| |"

| 1

-

1

b.
,
-

.

I

SB113235
1
1

. , . .



. - - - . - - - _ - -- - _ __ __ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _

f
~

,I - - . ..... ,, ..... ;.......... .. ...

, ,

i, ,.
.

g', REPORT
-

TR1P ~i,Ro;EcT aos utu,iBER DATE(S) OF TRIP'
'

-

u d1and 722o-oo1 20,21,23,2s Auguse 1979
f

%,

RAVELERtS) NAME AND POSITION

| D. F. Hollingshead, J. O. Wansack, W. C. Paris; Jr .. K. 7. Davis, Engineers from Geotech

3.re e. . . u, v.14 pa e n* ,,,,, s m re-a,~.e.<e. ,-p v,*-*, ..e. no.4-e re-.,-vt

j
RIP TO/ PURPOSE *

Inspection of the riprap on the inner. slope of the cooling pond dikes.

ERSONS CONTACTED .

..
,

.ESUtis (USE ADDITIONAL PAGE IF NECESSARY)

13,1979, Geotech was notified by field personnel that areas.During the week of August
on the cooling pond dike inner slope .had experienced damage of the riprap and filter
material. The objective of the field. trip was to identify the problem areas and to
ascertain the extent.and possible-causa.of damage.

Bo111msshead, Paris, and Davis left Ann Arbor oc August 20, 1979. At the jobsite
we contacted Chuck Willson, Head Zield. Surveyor, to discuss details of a preliminary
survey he had taken of the damaged dike. area. Mr. Willson mentioned that he hadj given Don Sibbald of Consumers Power Company copies of the dike cross-sections taken.'
We met with Mr. Sibbald and.were given a.<:opy of the' cross-sections taken.

. Sibbald indicated he had access to the .onsite meteorological data and would make it
available for Bechtel. It was agreed .that Davis would inspect this dai:a the followinga

-

. day.

Mr. Sibbald made arrangements for access to the dikes and we left to begin our |^

inspection. The inspection began on the northwest ' dike and proceeded complete,17
1

- around the pond. In general, the IV:3.5H slope seemed to be relatively uniform along i;

; the northwest, west, and south dikes. The riprap most visible to the eye (i.e. on |

the top of the slope and above the water surface) seemed to average closer to 6-8 I

inches in size rather than the 8-12 inches given in the specification. In a few;

|

i
locations along the northwest and west dikes the riprap appeared to have sloughed

t

i FOLLOWUP ACTION NEEDED (IDENTIFY ANY SPECIFIC COMMITMENTS)

>-|.;
1

.
I

i
'

t
1

LOCATION DATE
'REPARED BY (NAME) SIGNATURE -

,

k g, E ha.E AA0 10 D 5 Aueust 30. 1979X. F. Davis *y

I [f ilSTRIBUTION

i

53119254
L -
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age 2 *

Tr:p Report - Midlandt
*

20,21,23,24 August 1979

down slightly into the pond forming a small b'ern directly under the water surface.In these areas the slope
! (Water surface elevation was 626.4 feet per 11r. Sibbald). |

was protected by riprap.
,

ne southeast corner and numerous . areas along the slope of the east dike indicatedDriftwoodl

damage had occurrad,apparently due to wind waves (see attached photos).
and other debris present above the water surface demonstrates that the prevailingh e' debris line formed on

-wind direction during severe storms was-out of the west.A wide barm consisting mainly of
the slope indicated wave runup of 3.5 to 4.0 feet. At cross-section

.

i filter material was present along the edge of the water surface.
No.17 shown in Figure 1 (sta 12 + 35 on the east dike), the impermeable clay

;

material was ext.osed indicating the entire riprap and filter layers in this area
had been washed into the pond. -The average riprap size on the south half of the east ,

|~ dike does not appear to meet the 8-12 inch average . size specification.

The riprap on an area just southeast of the transmission tower bases on the north-Further investigationeast dike consists of textremely small size rock (see photos) . ilSwould be needed to determine if 4he riprap is intact beneath this filter mater a .

We checked in with Sibbald before leaving the site and discussed the damaged dike
He indicated he thought the first noticed displacement of riprap occurred

Mention was made of some. areas.
after breakup of the ice sheet that had formed on the pond.
high velocity wind storm that have hit the site and may have caused or contributed

'

-to the dike damage.

Hollingshead
-Ho111msshead, Paris, and Davis left the jobsite approximately .st 5:00 p.m.

,

.and Paris returned to Ann Arbor. The following morning was spent inspecting the
records baghning March 1,1979. The cocputer output gives 13 minute average speeds
and directions at 10 meter, 60 meter, and 91.5 nacer elevations s.bove ground level.
Average is defined as the arithecatic mean between the maximu s and minimum instant-
aneous measurenent recorded within the 15 uipute period. Grotud elevation at the
tower is 614 feet. Two major storm periods were identified. The first occurred

The peak 15 minute average vindspeed rarded at the 10 meter sagelyril 6, 1979.
(corresponding to elevation 646.8 feet) was 39 mph coming out of the WNW direction
and occurred between 5:00 - 5:15 p.m. The average speed between 4:00 to 6:00 p.m.
was about 37 mph. The other major storm occurred June 20, 1979, and was by far the

*

most severe in recent months. The Midland jobsite experienced a 5 hour power failureThe instduring which time no records are available from the meteorological tower.
observed vindspeed measurement was 65 mph. Trees were reportedly uprooted in the
city of Midland.

'

In the af ternoon Lavis, Vanteck and Al Boos of construction inspected the damaged
i
i Portions of the dike. Boos agreed to arrange for a diver to inspect the underwater

portions of the dike.
A scall bar= vas noticedWanzeck and Davis then inspected the baffle dike slopes.

along a portion of the west slope in the north half of the baffle; however, the
3 e area on the northeast dihebaffle slopes appeared to be in good condition.

.

53119255
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Trip Report - Midland -

'20 21,21,24 August 1979
5

|

Wanzack was of the opinion that
amall size riprap stone was . observed and inspected. |! when the transmission tower bases were placed a barn was constructed oc the dike'

- Af er construction, the berm material was |

slope to facilitate heavy equipment. i

probably leveled over the riprap natorial.
*

Wanzack had other unrelated fieldDavis left the jobsite to return to Ann Arbor.
| inspection to be made and returned to Ann Arbor later that day.

A
24,1979 " Davis, Wanzack and Sibbald met with the divers at the site.On August

TV monitor and videotape camera was setup so that the'undervater portion of *.he
-5

A diver inspected the dika slope below the waterdike could be observed on shore.
level from approximately 500 feet vast of the southeast corner to approximately 1,500

He had been informed of the design slope of the dike, thefeet north of the corner.
riprap and filter material, the dike toe elevation, and possible problems that could

Once in the water he immediately observed that approximately 10 feetbe present.
.out from the water's edge the berm sloped very steeply down to the original slope.One question-
From this point down to the toe the . slope appeared to be quite uniform.-
able area was identified. However, after viewing the area on the monitor it was
concluded that the indentures being observed were tractor marks which occurred prior

The slope below the . vater surface was not believed to be damaged..to pond filling.
A number of underwater, sed'1 photographs were taken using a 35 mm camera.

.

-As requested by construction, one-of the divers investigated'the concreted slope
around the pond makeup-outfall pipe. The area was covered with a layer of sile.

iThe diver could not see nor feel anything that would'ba described as excess ve
A videotape was made of the area. The divers mentioned that due to theerosion.

e.louded water from the silt, little contrast would be visible on the tape.

"Ihe divers along with Wanzack and Davis left the jobsite after completion of this
inspection. .g

.

stmn ..

Many areas along the inner slope appear to have average riprap stone 6-8 inches1. in size as compared to the 6-12 inches given in the specification. It is possible
that the larger stone is beneath the surface stone or further down the slope;

|under the water surface. .

An area of possible concern is on the inner slope of the northeast dike where2. Theextremely small riprap stone was found near the transnission tower bases.;

designed riprap is possibly intact beneath the finer material but this neens
to be verified.

3. The inner slopes of all dikes other than the east dike and southwest cornerIn a few(including the baf fle dike) have experience little if any damage.2 'Iheareas on these dikes the riprap has sloughec slightly down the slope.
complate slope re=ai=s protected by riprap.,

In a nunbar of locations on the inner slopes the riprap layer appeared non-4.
uniform in thickness as evidenced by the growth of veeds between the stones.
Damage has occurred on the inner slope of the. southeast corner and east dike5.
due to vind vsves. The i=perneable clay material is exposed in one arsa.

It appears that one or two severe vind scorns could have caused vaves of suffi-
| eient height to account for the observed darage. Over water vind speeds
g

: 1
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Trip Pap 3rt - Midland
..

20,11,23,24 August 1979
,

. of approxi=ately 80 mph" occurred at least once earlier in the year. For=ation-

of an ice sheet on the pond during the vinter may have contributed to . .e

erosica.
6. De portion of the inner dike slopes beneath the water surface have experienced

no noticable damage in the areas investigated.
7. Severe erosion of the concreted slope around the ponii makeup outfall pipe

appears not to have occurred during filling of the pond.
.

REC 072GYDATIONS

1. To nsure that no. damage has occurred below the pond watersurface, a complete
inspection by diver is recoomended. Inspection would be mainly visual; however,
some spot checks of the riprap sizes and coverage ' layer thickness is recomnanded.

2. Koove the water surface elevation it is recommended that a cut be made through'

the top riprap and bottom filter layer at selected sections of the inside dike
i slope. This information vill be necessary to determine further erosion potential
t of the dike .and to evaluate the need for remedial actions.
| 3. A survey of the inner dike slope sections should be carried out starting from

the dike road centerline devn to the lover edge of the riprap. Along with the
.as built dike section survey, the extent of riprap movement can be evaluated.

4. Consumars Power Cocpany has indicated they have a series of aerial photographs
of the plant site area available. Copies of these photos should be obtained
.and studied to dexermine during which periods of time the erosion occurred.

.
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''

, ANALYSIS OF HIDLA'TD PLANT AREA FILL
i

SOIL TEST RECORD:

FINDINGS TO LATE

Prepared by: T. Nehil
i.

IO..t
'

t

g The following report'is a brief surn:ary of initial findings in the investigation
,~

. of the Midland Plant Area Fill Soil Test records. The analysis has been con-
. .' :.

f ducted by T. liehil sud J. O. Wanzech. Though a computer aided analysis is being
,

Yi,

g . prepared which will be far more extensive, the present findings were obtained

h merely by scanning the records.,

7
e

.-

Most, glaring is the departure from Spec. C 208 regarding frequency of soil--

L .L. 7tp1*tWG
.. .i n. According to this spec., Bechtel !!adified Proctor and Relative

Density classifications were to be established one per every 10,000 cubic yards

{ of fill, with field density tests being made every 500 c.y. Thus approximately9:
s. ,-

twenty tests should be made under any one classification.
,

! t,

.

i M
1 RD 24 is referenced 196 timesg .

! [' L. RD 55 is referenced 491 times
'

..

! E . 1

3 RD 61 is referenced 574 times Er I,2-(pl ;
; :t4 .

!.
,..

*

.; ;~.c .
, , .

j ,{ 4. BMP 270 is referenced 210 times't
, ,

i G 5. BMP 271 is referenced 135 times
'

> x.

f f. ' /, BMP 269 is referenced 217 times
.

,{ ~7. BMP 277 is referenced 148 times SD',1333g; w
h W. BMP 278 is referenced 81 times E* 7%

,

i.: '

*LeGLh ToTn 2,05*2. MotME g " Z $ G Tt 9
i .

' [? //,

"j if; Thus.a relatively small number of classifications were used to represent vast,

. : "i. t.

y quantitics of fill pinced. Furtheruore, the time. span over yhich a classification
__ .__ __ __ ._ _ . _ . _ _ _
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was used has been found'to be as much as 24 months.-

,

.'s.

,

'' 5
,

s

It is sssumed that no single'stochila. of a uniform soil type was available
'

,

hfor borrow for tweywars 'atraight. . This is, cup orted by the misuse of 'the
s

. s
classifications which result in field relative densities e::ceeding 1007.

'. t

; For example, 9% of t,M RD 24 tests show relative densities greater thau
,

s , ,
,

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

.'
|.; 15% of the totsi 574, with'tha highest value obtained beint 137%., RD 55

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

~.

.
_

x ,

['9 this classification was misapplied. more than half the time. The highest-*

. .:

i relativs der.sity obtained under this class was 142%.

$.,
.

!% Compaction of cohesive soils at times exceeded 10$%.' In addition, many
i O

' ~F tests on cohesive soils show combinations of inplace dry density and

moisture content which place them outside the zero-air-vo' ds curve for theiri,_
*

'

assigned classification.
,

,

>. *

i
.

. . ,.

! The following table illustrates the trend to Nsapplication of the Bl? test
&i .

| 4, classifications:

{| l
4

; ;..

t a ;

j . Soil Classification % of tests over 105% % of tests outside,

:r Number Compaction zero-air-voids curvei, ,

i

. I k'*'. *
*'

BMP 278 22 51.r
. -

j[. BMP 277 11 49,

.! p
,
'

'p BMP 269 1 12
5r ,

I '

BMP 271 2 '30. i.
i$-
2 '" BNP 270 4 30
i:{"r .

c -

! 4 .

3 at<

16 sr.asa3.
, .

. .
+ :g. -

- -

E. - -,

:f.- .

*
* *

~
. ..
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'

',There is a tendency for obvious misuse of a classification to appear very early
'

and yet not be flagged. The very first field density test referencing RD 55
|

'

shows 119% relative density, throwing doubt on both the in-situ soil and the,

classification itself. Another DMP 278, was first used on 4/1/77. All3
,

?.

{ tests in 4/77 were invalid (i.e. outside sero air voids curve or 105% compaction),

3 as were 57" of the tests made in 5/77. Yet the classifica, tion was referenced
2
+ 52 sore times over the next 5 months.7
%: i

k
S ,

'

4 . Similar patterns are revealed for the other 3HP's referenced above, where

discrepancies in the use of a classification were apparent almost inmediately.
.$
y. yet QC continued to accept all test results.a

=
-

.

3
i F. .

.

!
;

The wrong pass-fail criterion was used for non-cohesive soils at various times.
3

.

[ From the fall of,1974 to.the fall of 197.5 all relative density calculations
4 .

p'
were made by dividing the in-place dry density by the maximum lab dry datasity.

'

Many of the tests which pgssed by the above method fail when properly calculated.
.o

,e

y:
-

?. For ex ample MD 215 references RD 24 and show a compaction.fo 95%, calculated,r
'

. by the wrong method. When recalculated, the relative density turns out to be
,g '72%, failing. This test was used to clear four other failing tests. None of

, 7''

the bad calculations were ever flagged. .

;! .

J'
:ta

Lt-

*
t,

.

e

w
|-*.*'

*
.

1 sr.1:sas.
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3OTES ON PROCTOR DENSITT.

.
.,

t

|'

. ,.

h moisture density curve is a result of plottirs to suitable scales the dry |
1

.

densities obtained at various moisture ontents used for the trials. It shows-

.

!-
! that the range of increasing and decreasing densities are due to the water

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

,

moisture content is the standard or proctor density; che water content at
,?-

'%. which this occurs is the optimum water content.
.2
,-

. u
i. y- - .

1 The sero air void curve may be drawn as soon as the specific gravity of thec

soil is known or estimated. This curve represents graphically the theoretical..'

@ ==4== density that can be produced under a given moisture content.
'

s

-.

We reconize the fact that the-density obtained by the standard technique is
.,

} not an absolute me4==, e:: plains the occurrence of field densities higher
id than this value obtained during construction. Such densities sm2st be secured

4 telow the optimum. towever, a_ density that approaches the sero air voids. "

' e, . value might theoretically be obtained, but with auch more compactive effort.,

',
-

1

!. &
..

N ,

.

.

: .

.
. .

Example- Specific gravity = 2.63|
<

.q- s
'

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

: soil and water. Then the soil occupies 120/62.4 x 2.63 = 0.73 cubic feet.,

1

.t |., The remaiinder 1.00 - 0.73 = 0.273i ,5 - must be.the volume of water. This water
:tc+

'
I

.will weigh 0.27 x 6'2.4 = 16.85, lbs., which when expressed as a percentage pf -

; -
'

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

i d g.
.

i 31. air void curve. -

r a.
' .

.

.

q'Iiy S3 ',.1D837
J04/cf-'

-

1 + .

7
,

,
-

s. -* -

',
me * 'Y =. * - *

* ' ' ~
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Bechtel Associatos Professional Corporation, ,
,

*
- Inter-office Memorandum-

RECEIVEDTo R. L. Castleberry to 10 January 1979
JAN191979Subject Midland Units 1 & 2-Job 7220-001 From S. S. Afifi

Plant Area Fill KARL WlEDNER.

Of Geotechnical ~ Services,

~

Copics to S. L. Blue At Ann Arbor 10(D)5; .

: H. H. Burke /W. R. Ferris w/a 7220-79-3
P. Martinez w/a
J. O. Wanzack w/ae

:~7 K. Wiedner w/ae 1320, 3410
(.-

;- . -.u

!t.

.;I Attached you will find J. O. Wanzack's memo in reference to plant
area fill placement records.

.

' '. We feel that further evaluation of these records would be in the
i. best interest of the project. It is possible that some commitments
I may not have been met. The metter was discussed with K. Wiedner
(. today and it was agreed the task force will work on the subject.
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. .' .. ' Bochtel Associatos ProfessionalCorporation || .
. .

' . . Intar-office Memorandum
"

.

, ,

To 3, g, Agigi D'" 10 January 1979

/' Ni*ct Midland Units 1 & 2-Job 7220-001 Frism J. O. Wanzack
f Plant Area Fin

|
W*

Geotechnical Services..

;

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

i 1310, 3410
,

. -
; ,

i t ;.

*
1

! I have made a simple review of the plant area quality control records !

*

| k; and the following is a brief summary of this review. )
*

.

F,
i

:
.

*.:2 .

c Under specification 0-210 as monitored by the ' field testing specification
,

: @ C-208, the following is offered for further evaluation.

\ l' . . ;.

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

| Zone 1 soil. Zone 1 is classified as cohesive; relative density,, ,

j is used for granular soils. |
4 c .,
; e .

! I 2. MaM== density as determined by the relative test was used as a
! I basis for arriving at 95% of pro,ctor density (i.e.,109.0 Field

= 95.6%*n 4.0 Rd max.. .

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

i . 3. Failing tests as determined above were also cleared using the same
j j erroneous procedure. ;-

*

. .

p . .
'

.

*

4. RD #55 (Yasz. = 109.7 fibs 3) was-used in many cases to check
.

|3 ,
*

! densities. This may have appeared to be the material describeit, but l3

|
~ in many cases, the ==M = = density was more than 109.7 lbs per '-.

{ cubic foot as evident by other tests and many cases of relative~-

densities exceeding 100%.| , , ,

t.
; s .. .

- i

5. Some relative density standards along'with BMP standards were; ;, .

|- changed and passing results were obtained (i.e., MD 858, RD #49 .;' p G 66% was cleared by HD 872. RD #418 n0%).
I i

h On specification C-211 structural backfin, the major fault" I esa see'
,

! ,. ~
i i at this time is that Zone 3 material was used for structural fin. This
i

' ustarial.(Zone 3) was specified for the sand chinney in the dikes and.

j. has a different gradation than was caned for in C-2 n. I believe
l' that this material is suitable, but it may have a conflict as far as

! | the FSAR is concerned.
'-

, .

| '. * We can see from these observations that the findings from'the administration
,

; buildips pay hold true for other areas of the plant fin. It also in-
dicates the, testing lab may not have always had qualified supervision.3 3

~ : '

. .
.

l ! f. * I have not ye't completed all studies ' that I an doing but I want to keep
{ you aware of my progress. 331,13339

i '

gg)
'

: .. .

+ J 0. Wanzack.
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Midland Units 1 & 2
. fob 7220-001

TRIP REPORT

DATES: December 30, 1977 to April 21, 1978

LOCATION: Midland Daits 1 & 2
Midland, Michigan

SUBJECT: Subsidence Surveillsace Monitor Installation

ATTENDEE: W. R. Kinser - Geotech/Geo' logy
_

During the period from December 30, 1977 through April 21, 1978 and
concurrent with several other related programs, a total of 27 sub-
sidence surveillsace monitors were installed under my inspection at,

the Midland Power Plant. The monitors were designed through technical
specification 7220-C-75 sad issued for construction through subcontract
7220-FSC-319. All drilling, monitor pinceaant, and related work was
performed by Raymond International of Chicago, Illinois. All monitors
were installed to comply as closely as possible to the design specification
with adjustments only to meet local field conditions.

Of the 27 monitors installed during the field work, 25 were of the shallow
design with depths varying between 15-1/2 and 60 feet. The two deep
monitors were anchored in bedrock at depths of 320 and 413 feet. A listing
of all monitors installed with their final depth and approximate as-built
coordinates is attached. Boring logs, daily reports, and other related
data were transmitted to G. T. LeFevre as they became available. The
primary first order survey of the monitors is now underway. Aurvey data
should be available in mid-May..

*

.. a. rinser
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ANN ARDOR ..; d
*-

,

~

*/e/ep/ceza ca#
Rourg 3* b* EIU9

"sY or A AO-Conl eav

M. J. Adair o, SFO-Ceologyro

oate 27 Februarv ,, 78 y,.c

susare, Midinnd Units 1 & 2 - Teo of Rock'

so. no. 7220-001
, 1400, 3210

I advised Bud that rock had been encet:ntered at 160.0' in an observation

well boring about'one r.ile east of the picnt (where roch is over 340 feet
t down). Bud reconnended we reviets all nearby borings and other geologic
t

inforcation that might provide an answer as to the significance of thisi

' '

bedrock high. I told Bud we would use this approcch.
>
4
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Bechtel Associates ProfessionalCorporation'

TELECOPY Inter-office Memorandum
BEBC-2480

1

To U* ** October 4, 1978J.F. Newgen

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

UInstructions for Obtaining Engineering
Soil Sauples

copies to File: 0274, C-79-PR At Ann Arbor

,

S. Afifi
L. Basinski

,

J. Betts
A. Marshall
W.B. Barclay
L. Dreisbach
Com Log -

The following instructions are to be used to assist in obtaining soil
samples from the diesel generator building area and other areas of soil
investigations acacciated with "SA 7220-C-79(Q) .

This program is bting telemetoi by the Geotech soils engineering
representative at the sa:e.

'

'
Standard penetration tests, trst nits, auger borings, Dutch Cone tests,
undisturbed sample boriags, .nd bag saurg j.as are performed as required.
'Ahe location, depth, and selec ion of the type borings, tests, and
samples are determined by the Geotech engineer at the jobsite with,
project engineering input as necessary.,

I The borings should be maintained at all times to prevent hole cave-in. |*
,

The use of casing or drilling mud is permitted. Where drilling mud is Jj -

-; to be used, Bentonite, Attapulgite, Revert, approved equal, or any
;

j combination thereof should be used to advance soil borings below the |
groundwater level. When rotary drilling methods are used, the fluid in laj the borings should be maintained at all times above the groundwater

'

table.

Penetration tests and split-barrel sampling shall be taken in accordance!

I .with ASTM D *586. The samples obtained should be placed in glass jars

-i and sealed with vapor-seal screw lids. Each jar should be clearly

j identified using a waterproof marker or label that is firmly attached to

: the jar showing the job designation, date, boring number, sample number
and depth, length of recovery, and standard penetration resistance. The'

samples,should be protected from freezing and direct sunlight.
..,

!
.t

,

'
- 58 24751 -

'

.

:

.
'
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Teletype Message ==^ o" "" ~ '. o rc-

_ _

_,
TYPE DOUBLE SPACE BE BRIEF ona rgerex rwx | rgggx > orgg,

,

X

: . PAGE ONE OF TWO
'

CHECK APPROPRIATE box: | CHARGE ACCT. CODE: 7220-001
Night Ltr: { Full Rate. | Report Delrvery: YES | NO | NUMBER TO BE CALLEO No number in book.

ADDRESSEE ADDRESS LOCATION (CITY. STATE OR COUNTRY). .o I
s >-
,S Loughney Dewatering, Inc. 2280 Grand Avenue Baldwin, New York 11510 I
S
w$

-

1

m

N ATTN: Mr. Richard W.'Loughney+

O

t

' sESSAGE SECTION If additional addresses are required continue to Hst below:

ti |
'

>U Subject: Consumers Power Company '

i )Y-
5

'. Midland Units 1 and 2 i
,

t.
3- Invitation for Proposal 7220-C-88

Area Dewatering System-

;-

s
The ite rs listed herein confirm the infortr.ation that was discussed / agreed to in the

,,_

meeting held on July 5, 1979 in Ann Arbor.

#
1. The location of the dewatering holes inside the structure shall be located

1.
I' arnimrt ari stinct eouinment as required to sufficiently lower the groundwater

"

. p
i emble. The Contractor will assist the Subcontractor in determining thei

I-5,

I] 1 nemef rms of these holes.

'i

! :' 2. Contractor will take soil borings at locations to be used as well points and'

i.
record the type of soil removed. These boring logs will be made available to-*

,

-s

the Subcontractor.
,

3. The borints will be turned over to the Subcontractor for installation of
y-

bb 2SO10b the Eductor wells,
t,

5 4. The minimum area to be dewatered shall be under the valve pit structure and
'

,

k. I'

at the ends of the Auxiliary Building penetration rooss' of both Units 1 and 2. |""

iT T L. D. Sokol, R..L. Castleberry, P. A. Fartinez, A. G. Horner, J. F. Newgen, W. J. Barretf.

1

'I J. Jeffers/P. Pinchuk, J. Hook, W. Jones, K. Wiedner, S. Afifi, S. Lo, N . McConnel,-
,

J. P. Retts. C. J. Veens. D. E. Si': bald
. j ft ' SIGNA RE /- LOCATION & EXT: ORIGINATORS COPY:

Anne /]i aj,4hubcontract 12030/8 '7555 8xB-1628''09/.79
- -.S.upe_ryisor _ ,,,._ ,,. _ ,,, _ __ _ _ . , , _ _

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



.- @M Ann Arbor Aros Offics | turme var 'ent |W Teletype N essage n'na "" '"" c~rc'
-

~

TYPE DOGSLE SPACE * BE BRIEF oea rgurex rwx reggx orngg

PAGE WO OF TWO
CHECK APPRMRIATE BOX: CH ARGE ACCT. CODE:

Nmht Ltt: | Full Rate: | Report Delivery: YES | NO NUMBER TO BE CALLED

ADDRESSEE ADDRESS . LOCATION (CITY, STATE OR COUNTRY)

S

h Loughaey Dewataring, Inc.

Ed
58

e

AdESSAGE SECTiON . If additional addresses al required continue to list below: -

'

I~ However, the Contractor reserves the right to extend the area of dewatering to'

f*:: include all of the atixiliary building penetration rooms for Units 1 and 2.

f3 5. The scheduled dates in the proposal will be moved back (delayed) 14 days.

i':;-

i 6. The specification will be changed to allow for one pump in lieu of two pumps.

|-
-

'> This will result in a deduct from the pricing of S27,000, assuming 270

i. -
.

calendar days of pumping.

| 7. The total subnitted price in the Invitation for Proposal should be $581,020,
t

I in lieu of $580,020,

8. Prior to installing the devatering equipment in the ground, the contractor

will determine, and inform the Subcontractor, which well p'oints will be made
'

N permanent. Any cost changes resulting from this will be negotiated at a
I

later time.

h.
~

-

|1- 9. If the Subcontractor can classify the work as being " Underground Work" then
'

[ t-

I' the Contractor shall be entitled to this additional cost savings.

10. Except as specifically noted above, the changes listed do not affect the
.

! N original proposal submitted June 22, 1979.
! SU 2-IS2O
| 11. In order to have the pre-a. ward. meeting on July 13, 1979, as dis . ssed, it is''

necessary that you notify the undersigned of your acceptance of the above no' '
u

cr M ac later than July 10, 1979.
..

P. ~

gKATE SIGNATURE LOCATION & EXT: ORGANIZATION CODE:
,

'
-

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

' Vo - 11 - 2
__ _ _ _ _
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!. November 1,1978
W
59 ,

g
BLC-67474

Hr. G. S. Keeley

h: Project !!ana;;er
'

'

1 ,,, C03 SUERS POWER C0!TMlY
1945 West Parnall Road* -

[A Jackson, Michigan 49201
-v

f:L. Midland' Units 1 and 2
;.y Consumars Power Cotspcny

Bechtel Job 7220& -.

P.~ _CO iTI:11fATIO t OF DIESEL-
,

,

T _GENERATO!! UUILDufG 1?ORK

k F11cs 0614/2301-

,
,

' 4

(: . . Dear Mr. Keeley:

h, - This letter is to formalize the items discussed during our recting of
.

f4 October 23, 1978, at the Midiond jobsito. We advised that the consultants'
f~ recomunendation on the course of action for the dienal generator foundation
& quostion is expected by November 7,1973. Preliminary discussions with the
p* consultants, however, have h r

.g M - either f- anticipated settiamants throughout
g its life and modifying the design, or to incur most cf
4 the sattlement prior to plcnt operation. In either caso it would be desirable

' i 3 that the subsurfaco coils be tconitored for movenant. Recogni=ing that there
L' will be cose interval betvoen obtaining the consultants' recotusendation and2

>

i|{. embarking on whatever.pinn is ulti:-stely approved, a't this aceting wn outlined |*' our plan of activitics for continustion of diesel generator building co - 7|;f . ,and preparation for the ,poonible ourcharging sf 'tha building area.
'

;

. .

'''
. . Specifically, we proposo-to:~

!! 5
' '# (1) Proceed with 1odifiention trork on the building. ' This includes releasing
;;-, any cettic::ent rentrainto imponed by the olcetrical duct b...nha and then

*
groutinn any capa which exint boucach the building foundations to *ncurc

*

3 adequata contact with tha underlyin:: coil.
.2 -

-
. ;. . .

,

-.. ,_

? .

-%
_

4
*

, ,

,

33 . m; : ,

''i '
'
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Bechtel Power CorporationstC-6747
i Contumors Power Company
; NoveeN W I, 1978*

.,
,

Page 2

1

,

(2) Cot. current with this activity we plan to proceed with installation of
soil settlement monitorr. in'and around the building.

L '

(3) In preparation for the possibility that surcharging may be undertaken,>

| L we will proceed with the design and installation of measures to protect}- the turbine building and adjacent trensformer areas from any effects ofp; the surcharge.
% .

h (4) We will also proceed with the installation of any' frost protection

[V
.

measures which may be needed. We currently envision using a layer of
sand for this protection.

-

(5) Prior to sad after releasing the electrical duct banks, we will perform,,

a t survey measurements on the ends of the casing for the condensate pipes.D
We will also perform visual' inspection and gap measurement for the'' r

following pipes: * condensate at casing entry and exit, service water at
p building entry, and diesel oil at building entry. Visual inspection

shall be for physical damage or the potential of damage due to settler.ent., ,
).' Gaps will be measured at the top, bottom, and' sides of pipes.,

; I
Since our meeting we have developed order-of-magnitude cost estimates which,

show that the release of the duct banks and grouting will cost approximatelyj. ,

$125,000, and soil monitors will cost $135,000, and the preparatioes for,

,t surcharging will cost $240,000.'

,k
.

The advance measuras for protection of the turbine building an1 transformer|f* area and frost protection, which are required only if preloading is used.
'i. would provide a schedule advantage if started at this time should preloading + I

| , be decided Won. ,

rr .

f So that the underlying soil may be subject to conditions anticipated for plant
operation, we request that you proceed to fill the cooling pond to its design |

r ..
*

1 }. ss zsa4@{
level of elevation 627.

5>

-

l! As we currently envision having the diesel generators for Unit 2 available
; -i i for hot functfonal testing on the first of Harch,1980, it-is imperative
| ~I J that the construction schedule be maintained. Our current schedule requires|j

that construction be resumed by March 1, 1979, at the very latest. It is;

. . [ 1: highly. desirable to have the we'ight of the building in place as soon as possible.

'
jj in the event proloading is undertaken. We therefore roguest your concurrence

-

j , to resume building construction.
4

|. .
,

-

i
,

i
.

J E.- .
* -

, .

.

*

.

* *

; .
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~ 5'c-6747 Bechtel Power Corporation.

Conoutrers Power. Company
November 1, 1978

^
Page 3

At the builders risk insurance for the Midland Project is furnished by
Consurcrs Power Company, we ask that you notify your insurers of the large
settlements being encountered and take whatever cteps are necessary to
preserve rights under the insurance applicable to thece circumstances.

1As there is considerable urgency to these items, it is our hope to be able ;
to start work immediately. We will discuss any questions or comments you
may have at the meeting tor.orrow, November 2, 1978.,

?-

{y Very truly yours,i
.a .

.; ,

- ),. nM
P. A. Harrinez-

Project Manager

' '

* cc: T. C. Cooke
't' D. 3. Millerr

.

*
.

,
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7 TELECOPT T. C. COOKE<

g MIDLAND JOBSITE - CONSUMERS POWER CCHPANY j[ ~

.

(DRArf November 13, 1978)
4

h Mr. G. S. Keeley
'

Project Manager, ,
-

CONSUMERS POWER COMPANY
!sf 1945 West Parnall Road
4, Jackson, Michigan 49201 .

*g . '

.. Midland Units l'and 27. -

Consumers Power Company,.

Bechtel Job 7220
CONTINUATION OF DIESEL

t .(t GENERATOR BUILDING WORK
Piles 0614/28011 La

Reference: BLC-6747, Martines to,

Keeley,-Nov. 1, 1978..
r;.

.[ Dear Mr. Keeley: '.
I /

.i This letter is to advise you of recent activities relating to the Midland

diesel generator building and modific'ation to the activities previously
Ih identified in the Reference.

4 -g-

?'

.

A meeting was beld with the soil and instrumentation consultants, Dr. Pe:k,.
(,

..-0..ad.f@ Dr. Hendron, and Mr. Dunnicliff. on November 7,1978. Drs. Peck sad Hendron 7 -

recommended surcharging the diesel generator building area to incur most of

'
'

the settlement prior to plant operation, determine the effects of this seegg- 25350
N' ment and then adjust building elevations as required. The alternate approach'

Iet N )2.f.iuta&4 J;

discussed & of accepting the building's anticipated settlement, has two
1

'

. , , - major drawbacks in the views of the consultants. First, it is not feasible

to predict the long term settlement from the boring samples due to the largei.

f variation in samples. The settlement will have to be predicted based on soil

. J{ , (, monitoring. Second, if there (continued on next page)
'

h.-
1.- -

ai .
.

IIN =

-. p: -
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.,

/f" are to be difficulties with the undsrground utilities due to the settlement-

1

it would be better not to have them occur when the plant is operating..

Based on the above recommendation, our proposed activities in the Reference,
.

i were outlined to the consultants. The consultants advised making the installa-
;

-.

tion of soil instrumentation the highest priority.so that a data base can be
-

.

tj developed prior to applying surcharge. They also advised'using for greater
;w
f4
e effectiveness a lower depth of surcharge extended further from the building4

j % .

j Q. perimeter. They felt that dpproximately a 15-foot depth placed in increments4

i A' '

k'1 win a massam af 2.0-[ed drj9
of 10 and 5 feet with'20-foot bara placed with 2-to-1 slope should be sufficient

l ' but the soil monitoring data may indicate if more surchargeAor a longer consoli-
yy -

. ~
dation time is required.i

r;

I'
*In addition, the consultants recommended that the cooling pond be filled to

-' its operating level of elevation 617 just after surcharge is plac d but after
,

~

. it was explained that the filling may taka 30 to 60 days they recommended

d proceeding with filling the pond as rapidly 'as possible. They concurred that
l'*

p construction should also continue en the structure to add load early in the1

,b
.

g, surcharge period.;
i

. . .

;. .,

4

| j,/. Construction has been proceeding with the proposed activities. However, due to
'

'

:
'

existing conditions some modification to the monitoring program before releasing *

.|::-*

1 electrical ducts is required. The south ends of the two condensate pi * S3 2535{P

encasements have been exposed. The condensate pipe centerlines were found to be
- t

located slightly below the centerline of the encasemenc sleeves. We will proceed

(he top-emp and to install vertical rods on the pipe and encasementto mess a-

to permit monitoring of any . relative movement during surcharging. On the north
s

,g ends we will be monitoring only the gaps from inside of the turbine building.
; .a

,

;

h.3
..

*

t ": -

n:
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Construction will conduct the activities related to preloading in accordance,

i
*

with directions issued by Project Engineering. Project Engineering will
.

base the preloading plan on the consultants' recommendations.

While we have received approval'to proceed with limited construction an?,are

proceeding to the point of concrete placenant, we again request your approval

to proceed with concrete construction of the building as soon as possible.

!

.l.

i
!

.

.

.

.

i

4

#
1

!

I'

Very truly yours,*
- *

P. A. Martines
Project Manager sg 25 Nl *

PAM/pp-

.., ..

Q'

, .

I I.g ,

. I D%
0

f s

t. . . ...
f *. *i

.s--

; ' Yk *
t . , 3 v.

.

. - 1 . ..

,
s';-

. * ..* .1 . . . . .*' .| .' , t>

, ,

t f,.
*

i .) -

*
4 .,

t ,,.*
* * . ;

.. .

J . .J., _. . . _ . . _ . . . . . . .. ._...-,. .. . _ _ _ . . . . . _ _ . _ . . _ . . _ . . _ _ _ _ _ _ _ _ _ _ _ .,

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



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

.N. .

INCONSTSTE::CIES DISCO?EP.F.D TO D/.Tp \,. Ar ,
,

!< N
\~

; 1 )' References:
|

b,mes & Moore Report (l'aie 15) '\| a.

I
!I b. Standard No. 7220-C-501, " civil & Structural Design Criteria"(Page 8) N
;t

.[ " Filling operations shall be performed under the technical supervision of a
qualifica Soils Engineer who will perforn in-place density tests in compacted
fill to verify that all catcrials arc placed and cotapseted in accordance uith

-

s recommended criteria."
-

.i

3 Ecchtel Field did not have a Soils Engineer on site. NN YU E-

C 2) Referenges:
#:
h

~ ;- a. Dames & Moore Report (Page 14)
.g

-h b. Bechtel Specs C-210 and C-211
!~ k

1 Dames & Moore "All fill and backfill natcrials should be placed at or
- -
"

| .-
near the optimum moisture cc.ncent in nearly horizontal lif ts approxinately ."

six to cight inches in loose hickncss."
ti Bechtel Specs - C-211, Section 5.2.2 "However, in no case shall the un-

| compacted lift thicknes:i exce'cd 12 inches." '

7, obviously, these two requirements conflict. ..

.-

3) Refercuces:, ,

{ Dames & Moore Report (Page 15)a.
-s

-
L b. Bechtel Specification C-211 4 'a> .n.. . , ' . ... '. . . . ...'- ' ' ' **

.{ e

g, t : . -y . ,' O Fr

.. Dames & Moore "In addition, no compacted soils should be allowed to frcene.
If fill or backfilling operations are discontinued during periods of cold-

vcather, it is recom.cnded that all fro::en soils be rctoved or recompactedc
i prior to resumption of operations."
I
..

Bechtel Sp,c_c_ "Ho backfill shall be placed upon froxen surface nor shallg
'

|;- any frozen material be. incorporated in bechfill."
r

This does not address the qucation of reinoval or recompaction upon resunptionr
* of uorh.
.

. .

:
.

L.
!

7..
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1

4) 'Referencec:
- ,

"c n. Ecchtal Design Standard C-501,

'!

} b. Bechtel Spec C-211

;
Bechtel Desir.n Standard - Tablc of Minimum Compaction Criteria.

.e
c' -

Purpose of fill sOn site-

;
. .!

>

support of structure Sand soil
. .

y g ; I ," . *
-

4 Percent relative density,

0 *

85% (D2049-69)
. -

; . }"'
*

,

.__

- -.:.-
..

=

j. .

Spec C-211, Section 5.5.1
" Cohesion 1 css (sand) caterial shall be compacted. .. !

to not less than 807, relative density. . . . by ASTM D. 2049"! '

-Spec and Design Standard conflict.
4'

.

"

-

5) References:
"

.

Dames & Moore Report (Page 14)a.1

.

b. FSAR Page 2-7
f

' c. Drawing C-44 "
'

, . . . '
..

Dames & Mooy "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
'

i''

unsuitable soil if any and be thoroughly proof rolled.".

<,

' *a
.I

FSAR
"All loose in-site sands, soft or compressible clay soils, and

,

organic soils will be c):covated in the Turbine Building area." .1

'I
IBechtel Drawing C-44, Note #4

"Within the exer ation area shoun all loose?
surficial sands with relative density less than 75% shall be recaved."!J..

. L.
i

. ,6 Added to this drawing'S/23/75.
.

b..] Eoring logs chou us that
.

the coil una not' removed, however, it may be grea ter-r than 7S?..

I W 9._ s*, C cW N h A. M t b D b .\) 6'E - To Se Lt k .t' TM p rocAon,% E s r.o t2.s ,k cc P S E l G ^fl
4

,1 frob.shh; re t3ej \-c d (red s i\ctk i e s oT
L.o w e g. M A x , rm u tA

dc3No NgU . s .p r b c-h E S -
,

1 s a c_ . &c.h4c L t..E.FM To h h i ~ cp1 d e. .\e f T-t ^16. 2
.
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Fill Eelow Orir.inal tem at 0.4 Line b ~ [ *- Y
Adninictration Hu11. din.3 (All Tests by U. S. Testin5)0-: . -- .

.
,

,

.

ELEVATION TEST RET'/LTS
~

DESCRIPTIO i 0F TEST OF TEST
AT COLU:DI IIT AT COLU:t1 L;; AT COI.IR2i -

TEST PESULTS . TEST P.ES!!L'
*

__

1. , Initial Compacted- 617'
Fill Dcncity Test In-Place Dry In-Place Dry In-Pince Dr;

. . .
*

Density Dencity=
= Density118 lb./fc.3 119.7 lb./ft.3 114.2 lb./ft

=

Tect No. .494 Test No. 1517 Test No. 1362. Proctor Selected by 617', BMP - 278 EMP - 262. BMP - 278

_

U.S.T. Technician , -

for Itco Mo. 1 Tests 16::. Lab. Dry l'ax. Lab. Dry !!ax. Lab. DrDensity = Density'
- Density=

117 lb./ft.3 123.9 lb./fc.3 117 lb./f c.3'
=

.

3. In-Place Proctor -

617' i-

Af ter Beam Rc.' oval EMP - 300
. .

IMP - 299 EMP - 293Max. Lab. Dry Max. Lab. Dry- Itax. Lab. DryDensity = Density Density=

132.2 lb./ft.3 133.1 lb./ft.3 130.5 lb./ft.
=

,

4. Reported %
617', ,.,. , , , ,,101 %

96%Cou: pac tion
.

*

97.6%.,, ,.

I
,

5. % compaction Uninr, 617' I' 89.3%
. .

,
.

In -Place Proctor 89.9% 87'5%
..

. .

*

6 Conpreted Fill Den- 617'
.

.

city Tested Atter * Dry Density !!p & 0.4 Dry Dry Denaity
=

Eer.n Renoval 119.7 lb./fc.3 Density
=

108.5 lb./ft.:=*
-

. 117.5 lb./fc.3
,

7.
'-

% cor. pac tion Usinp, 617''i 90.5%
,

. -

:

In-Place Proctor & 8G.3% 83.1%,

Dry Density Taken
Af ter Ucara ncnoval

.

o .
- ,

*Avera: e of Three Tents at Thic Location
<

.

a
.

t Motu Cok: .

'
.

A.

Test Resi! tn do not include f all. inn ter.tc ubich ucrc clear d b
1

e y rctestB.
Reported % Compaction durin;; init.ini fill conpaction

C.
Actual % Compact ica calculated u:: tup. It c Mo. I tesen di id d b

,

proctor infornation v e y item 1:o. 3,

f D.
* rent.c tahen a f ter foot.inr. rev ov.il u.'re n:i:r for .inforuatien only to Uechtci. nunbere? i.y U.S.T., and vara nubnit: e!

Copier. of rep:;rtn arv $ucluded as I. tach ren: E1
,

1 SB 22303t
. .
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i.
j k'hile this is not a ser of tsinutes or an open iten action list, durina the sub-

ject visit several issues or questions were raised or inferred as noted below::

JI,

i 1. New cetr ierent readine,s taken af tr r duct bank f recing uculd neem to indicate
the building ria.v he pivoting about a north-snuth axic located somvhere in'-

a

'. the vicinity of the enndensate pipcIs. ' thin raised a qui >ation en' rernion then
potential hard spot developed by the 20" co:n!vnnate line encased in the 24",

;
lines surrounded by concrete and possibly re sting on vell ennpacted sand.

! If this is the case, we shraild examine the Picacl C*ncentor Building sena-
eture in the vicinity for craekr. in the ennercre and consider th* possibility
of cutting lanse the condensate linen irraediately adjacent to the. Diesel

i Generatar fluilding.
.

-

I, r2. tihen Mr. Ferris dimennsed possible causes, he nede the point that it nay bei

h impossible to state the exact cause and that the nore immedinte enneern.was4

I the remedial action. Although we concur that ter,* dial action in nost irepor-
{ tant, it should be nored that Mr. Gallar.er t ook nr renu insne with this peint
i in that I in L believed enuse dererninat ien to he runndatory aint relative "to
i preclude reperition," cre. This aspect should receiv. note attention.
I
'

3. During this discure.ien it vns noted thor Int:f rus'ent ation uill whr..e vi en :;ur-
} charga may be t enoved. In re Pperior t o the f;':C qcca.f ien rexart'ing sit-e. ir

-{ was also noted that rwnt se t t le.metit nhc tid o: cur rapjelly ar. the aten is beinn:
';

preloadert and that rotal **tticrent crmld r uhe t cekn nr n<.nths. Our final
- -

response vill have to p'evide r.nfficient rn'.in w)v fr.r derdrmin.stien that.

4

required serrten nt h a.s taken place snel anrt .' r the qin 3r inn of her vn arrive.1
at what was required.s e

4

4. hs cht el n; r ecif t o pi ev ie!c M. Co. h n l i s t o f t 'i. e t:u i p"iont (e -tel l I ant' *<pe i n-
nent and vihr.<tury rolliin: regelp .i nt i chi < h u.' t e l u t i l i .~ . .' f a t re toeriorthe t i ll i n tri ?! 6sP t e F l. N P ' in the pii <1 rerert:.: Ntidies.

.

'. ~ P r i n. ":. ':rrenu. l 1 * .' i > r v . t. i se r, e W i:0 *. V. "r. C.d 1.c. r vn<.>tI.:n d i
i the im ibl< Inter'.. int., by the M' 6 c.W n . . . t . 8ine. it. c' t : 1 rh"al t! ic- !
i

; SB 22329"r.
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- - om. ,,.u n. garntui; utea,el Cencrator Settleant' file:. h3.0.1 Social: CSC-3c61,

'
nuestbar 7,1978 ,

Page 2
,

. .

; vestigate and document
' the effects of additional outside pressure on the

condensate linen resulting f run the pretuad. Again Bechtel should con-". sider cutting same at this point in cine since it appears that it could*

be acting as a cantilever type restraint 'sith the fixed end being the!
Turbine nuilding wall and/or the well canpacted sands existing in that

In a separate discussion, Mr. Don Miller noted that we have to con-area..,

-] sider the eftect
.

of rupture of the condensete line and subsequent flooding.

on a Clasa I structure during a tornado and/or an earthquake.:

| 6. Mr. Callager appeared to find Mr. Dahr's explanation connected with VII a. 1),
table oversicc, unacceptable or at least extremely difficult to accept.

q

Bechtel should be prepared to completely satisfy the NRC concern in this area,t

7. VII a. 7) Mr. Callager appeared to find the 12: Industrial Standard dis-^

cussion unacceptable. hechtel shnuld be prepared to conpletely satisfy the1
NRC concern in this ares. We believe Hr. Callager's question not only re-t lates tn the charactoristics of thef prector curves in terms of optimum mois-
ture content but additionally whether the material being placed relates to! the seliseted proctor. To go a little further, he may be questioning theL validity of your tests; i.e., was it really 80% or 95% compaction.-

8.
In my opinion, we should be prepared to fully address Mr.1 teller's summary

,

cumments regarding the f act that the response to the Ulvsel Generator Settle-
ment questions will have to improve or excead the reviewer's expattacions.Mr. Heller u.is discussing the f act that the construction parait was based enthe original reviewer's examin4 tion of the program, and that licensing will
now have to judg.,whethat or not the modificacion program meets or excends
the cou..cruction permit intentions and qualifications. This would seem toindicate that cur responses are going to undergo an nxcrecely critical re-vlev and that nouw of our answers will be acceptable unless they can with-, p stand Lhd nost intnnse scrutiny. It would also appear that this will become[ part at Lt.* uperating license hearings. In that respect, I cannot emphasi4ep
too strongly the need for absolute documented accuracy and the strongest( a rgument in oar responses.

.p .

* As 1 separat : issue we are also extremely interestod in as early as possible[ resolution to the Turbina Building baseer.ent wall problem und preload relativet
of the area berveen the Turbine Building and the Diesel Cenerator Building.
I a . subnitring this list

of items t'or your review and con .ideration as part oftint
overall development or resolution en the Diesel Generator Sett1ccent problem.fo response i .$ require.1 at this time..

1. C. Cooke
P roject Sup e rini .mdor.t

i

TO~ / Edi,

, .,

1

!
i

l
t .

I

-}" SB 22330
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4 Teletype Message =^?5 |c"'~'' c'"'

l I

. TYPE DOUBLE SPACE * BE BRIEF cea, regrgx | rwx urgugx ; cruga.

| | 1 |

C. ECK ADDRCFRIATE box- I CH ARGE ACCT COD E:*

NGmt ' ' | Full Rate: i Feoort Denvery: T ES ! NO ' NUMBEA TO BE CALLED.

AOCRESSEE AODRESS LOCATION (CITY. STATE OR CCUNTRYa |,

E
1

EE LECETEL FC;iER COPJ 3500 F.. IIILLO.10AD !cm,AND, mcnice tv40 I

'

$$
;, Se

i- 1:
'! c

|*
ATri: J.F. N3dCCI

MESSAGE SECTION . If additional accresses are required continue to list below:

DE3C- 2647*
,

SUBJECT: CPCO/MIDLAIID FIANT - JOB 7220

i t SE h W MO:ITORE!G TRIO C C'
.

FILE: 0274. C-76. C-2640

REFC2E:CE: LCBI-2153 DATED 1/9/79;

I

TiiIS IS A COMPLE*E RESPONSE TO DIE RN .|CED LETT3.. YOU ARE REOLT.STED "'O

C01CUFJE IIE MO:TITORING OF SEM4T MAREE25 AS SPECIFIED IN EEEC-2508 DAITD 10/26/78.

EXCEPT T;iE FOLI&*ING BUILDISCS MAT BE MC!!IIORLD ON A 60-DAT BASIS.t 4

. .

I 1) CI?A*LATI!;C %"E1 STRUCTURE
_l

j 2) SERVICE 'JATER Sim.svuZ
.

' 3) EVAPORATOR BLTLDING,

1 '';
4) MA7.EUP PUMP STRUCTUaE

:

5) RIVEE IhTAKE S~RDCTURE,

4 i

i i uv1.m:REIG NEEDS TO RETE".4 It!O MORE SETS OT READIHCS O!; ?dE C00LDic TO'.JER ?.ASI!!
'

l'E m BEFORE CliA!;GING OVER TO A 60-DAT CYCLE.

R. L. CASTLE 3 ERIT

' Cc iES To: L. EASr:KSI, COM LOG|
I

' SB 22331
DATE SIGNATUR,E ,, ,""- 7 LOCATICN & EXT: ORGANIZATICN COCE:,

'!

j R. L. CASTLEBERRY 6A 7220 7PB-3610

h ^^O*"''
ORIGINAL TO TELETYPE

f



- . . . - .-- - ~~~- .. , m y. p , , , g a s
6 .

' KYPE DOUBLE SPACE * BE BRIEF ona| reurex | rw, rggg, c<,

.1 | | | | |
'

'

- CMC Eh'Ukrt i E 80C i CHARGE ACCI C:D E..

'

; . :;-: .:- Fait Rue: i Recon Debwerv YES I NO i NU*.teER TO SE CALLED |

| AOCRESSEE ADDRESS LOCATiOr. ,Lh. ST A!! C: :: .. *i.

.

{>: -

y| ES?.y 3 CETEL 70*aT.2 CORP. 3500 MILLER ROAD MIDIR~D C 48640
e:c- 5=5w

,

:n 6 c -

"s.| ATIN: J. F. NE" GEN /J. BET 1 S
._.

] MESSAGE sECrl0N if peditional addresses are teovited contmue to het below:

Z BEBCr 2508
. .

1 SUBJECT: CPC0/ MIDLAND PLANT - JOB 7220
u

: 'M PLANT SITE SETTLEMENT MONITORING
v
-

.

-{.
FILE: 0274, C-210, C-211R

~? *

.
r .

,a
1

UNTIL FURTHER NOTICE. THE SETTLEMENT MARKERS SHOWN ON DRA'4ING 7220-C-994 RZ7 1-

_ <

SHALL BE MONITORED IN ACCORDANCE WITH SPECIFICATION 7220-C-76, EXCEPT ON THE

'I FOLLOWING CTCLES.
._ ._

'*lls\G
'

h r

1) g q. , ,t
, m r e . . e. s

- - -- a77

DC MARKERS - 7-DAY CYCLEt- *
-

v
t.

] 2) CONTAlletENT, AUIILIARY BUILDING, AND TURBINE BUILDING MARKERS - EXISTING
.s
s. 60-DAY CTCLE

\ 3) ALL OTHER MARKERS - 14-DAY CTCLE,

*
~

THIS SUPERSEES ANY PREVIOUS INSTRUCTIONS ON MONITORING FREQUENCIES ~ INCLUDING

-

THOSE SHOWN IN DRA'4ING 7220-C-994. REY 1.
.

.,

[ . ,. R.L. Castleberry
*

Ja/js

.]C08'IEStoR. MARTINEZ, K. VIC::ER, L. BA'i1NS"I (FIELD), R. ' SCHULMAN (FIELD),' B.C. MCCONNEL,
r

k COM LOG

| J oAri

*
, o,-

sienAr y o w - toc 4rics. xr, ona4m ariescece:

t J g.g -a. 1.. CASTtEntRRr 6A n20 nE-211:
v.
" ,! AAC 17 t N

, . . . . . . . . . . . . . . . . . . .
,

'>f'g,

. - . _ _ . _ , _ , . - . . _. - , . . . _ . , _ . . . . . . . . . . . _ _ _ . , . _ , _ , , , . . . . . . , _ _ _ _ _ . . , _ _ . - _ . . . . , - . _ . . , , _ .
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'U Scchtel Associates Professional Corporatio
'

Inter-office Memorandum

3 .

To D**R. L. Castleberry 29 Dece=ber 1978,

subjec. Mic' land Units 1 & 2-Job 7220-001 Frcm 3, g, Aeggt
Request for Desis: Data
and Calculations M Ceotechnical Service

Ann Arbor 10(D)5 ICopies to S. L. Blue A. S. Marshan At

h 7220-78-118 |

W. R. Ferris |

J. o. Wanzack
K. Wiedner
1320, 3410.

.

We request you provide us with the folios.-ing:
' '

i--M-issualiaGraTions] building.or_tle, retaining vall structures adjacent
-to the- servtce* Vater-

'

2.,,,,A.J.ip--la"Lati'one+for-the diese_l'je,n.ep,toCpedestals.

3. Maximum alloweble diffarential settlements for the retaining
valls, transformers, ta=ks, guard house, and underground Class I

t Pipelines.,, ,

.(
4. The followi$g information vill be required for all the structures:

.
"

.

Estimated design (superimposed) load, foundation type.a.
a.2d contiguation (mat vs. spread) and elevation.

|' b. Settlement benchmark readings vs. time from.the initial- K MI<

'

I reading to the present time. .

c. Actual applied load vs. time for the partially completed - Ad
|

struetures. EG( L
5. Locations of buried Class I utilities. - 9Y kN N'*

jup_v. 2C. t- u-ug,tef).,tQ{ogtryfggadEih g Ityo*w
4

orde m M 'rGNf M e 3%2. .srTehruarytive 6
1

.

!

'[[
S. S. Afifi

{ C/ lap
. .

,

C, / /} t/~>I
'

).', f
. . . e. ,. .

-.

,

: SB 22334
' :

r
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. 1. CO:C!ENTS ON SECT. 2.5 hocol - ''
|o,

! [ j 1.fPage2.5-51-Sect. 2. 5.4. 5.1 "Er.g in eeri ng design d r.r ri ng; i " quire.-i ' [y*
& ..ns .s .a.

[ .] \ that loose sands be removed. . . . . .in Earthwork e:ubcontrac t . " F ' a t cme:::.
. .g .

O4 s/ is not accurate; a) Not in subs secpe of work, b) Nr.. was .aviscde t-

. .' W
Q. too late to remove such sands i.e. fill covered the sands in quer. tion.

:

,
2. 2. 5.4.5. 3 Fill - Pg . 2.5 - 51 "Up to '15 ' o f fi } l , , , , , , , , , , n '' i) %

s :,-
<

j

In some areas more than 35' fill was placed.
a

.

.-.
'

| 3. Table 2.5-9 - Compaction Criteria Note 6: No evaluation af proposed I /\!
,

1.
\

-

~ w-
compaction equipment was performed.

1 l

~
t f.4 2.5.l. 5.3 Fill "Onsite excavated.............". Impottud pj.t run '#/ - - *

/hdc[ jogc. f
. --.-

m7N ._, . . _ . _

sand was also used. G _A u W. LC- pg;

C-2to cd'PM S~ > v-

,

~ .-
-- - ^

5. . Pn;te 2.5-52 "All fill & backfill was placed to. . . . . . . . . . . . Tabla 2. ' 21"
~e fl Table. 2.5-21 is titled for Dikes - Alcn note 3, cay name lif t thickne- .b

*

"fp require =ents vere used for plant fill. This is not true for powerg e v
.Q <"L. tampers (4" lifts) 12" lif ts were used.,,

., .

.M

{ 6 P..'.e 2.5-52 "The compaction equipment d iscussed in Seit on 2.i. ./..i-

j' w a s u .vd . . . . . . . . " . This section does not incluth, all cenipment (lar;;t
1

f. used. Exa:rpl e: The pyno-Pac rented from Fishe:- is not in c lu.!ed .

The Tanpo rented from Dechtel is not included.
~

.]

-
t

o

SB 22365.

,: *
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i
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) 7.
.

Pg. 2.6-52 "In tress not accessible to heavy compaction equipmen:

.....4". Layers were used". This is not true - 12" lifts were.
..

used per spec C-211.
l

,

S. Pg. 2.5-52 " Figures 2. 5-66 through 2. 5- 69. . . . . . . . . . . .placed benea:h'

[2AS-*'Y
and around seismic Catagory I structures.f' I would strongly suspect

that the tables represent plant area fill and is not confined to the
,

areas denoted above. [ w$ .[f # Y
^/

'

2.5[M
'

9. Pg. 2.5-61 - Sect. 10 "The Turb. Bldg. & T.G. are supported on.

.

Mat foundations on Compacted fill". (predominately on BaAfill Cancrets-)
,

.t f

>
'

10. Pg. 2.5-71 2.5.5.1 - Refers to 35' of fill, see comment #2.,

. . . .

I

j 11. Pg . 2.5-52 "The fill program was approved by a QC. . . . . . . ."

What' is " fili pror, ram." ?,

t 12. Pg. 2.5-72. "The Material, Placement, Compaction specs, Construction
.

*

Procedures and Control of Earthwork fill . . . . . . .comparible to Cooling

Pond diken." Material - was comparable
Specu - Differed

.

.g Construction Procedure - Differed
Control - Obviously differed
(Plant fill operations should be addressed separs:ely)

13. Fig. 2.5-22 - Shows Serv. Il 0pn cicy - I throughtic was on sadd.2...
.

re.mt,Sh
1 n
;

-

L
!

i N 's SD 22366j .'
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J' i 14.d

Table 2.5-4 - Summary of permeability tests - Since requirce.ents for
.

;: ^'

; job were 80% R.D., uhy does this table shou 70% R.D. for samles used
,

: I
!

| to deter:.ine permeability.

t
i

Table 2.5-6 - No 95% o'f BMd were tested for direct shear.
15.,

7
/*8

4

1 g -

16. Table 2.5-10 - should include imported under source for Zone 2.
, ,

/..

'
.

17. . Table 2.5-13 " Controlled compacted _ Clay fill". Should this be4

.
-

randoo fill - and the val *ves should reflect.
.

'

a

.

4/ 18. Tahic 2.5-21 - Another table should be developed to delineate they1 A
y ,f' requirementr. for the plant fill.

-

g .

I
%|

.

i -
..

,

4

.ld

. .

.

.,

.a.,

*!

,,

1

d -

:'
,

1

..g
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q
-|2

-i

i

)
i SB 22367
:
1

'{.
|

-q
,

4 4 eas

+



. . __

..

(/ .

.

.CSMA CcNFut7/ccgcesy,
S Od 6EEC C- 2/b CPEC. C-2H C-SDf Se m
2 S' < 6 9
NSe 2. P59

iw i r . I

i

YAbk
2 5-R '

6 e % Rci.0

9 5 % 6 mf:

I

!
..

!

: i
i | .

: I

1

'!
4

A .

i

i . SD 22368:;

,

I;
'

i

.



_. ._ _

.

'
.

pfp,) CcA/H/C7/C=NcfB4.
S &C . SPEC . &~- 2/b CPEC. C-2// C-50) Se m

2.5424 NgS. 'Is (
2/#-L/.}J C-2/C ?cyw'w.T Sue cS New c . AfPch
firn19Its7-@) 8 NP, - 4-&e f.c C-2/C. '~Z'b-

YC 2cetof% Ic" (8 ''clvcp 25'?I d'%i

7L ca.4
SPt? 2 e- 24 UP W * '' >.- wn

i' sc tv cucc 1 c4~yd
7,d,tdes* Mi>P

A-s pv1 D IG7, '7 6 t^.

.s Mcd. Asm

')dif a:/
lr.r.ic||s": y '

lay g* rrW
_

,

2 y 4 2. 6. I C 'l l o 4'< B $ % sq
,YCf+ "Mcd. /b rm D 14 b 4- O c a s w-:c1s pcs

1 O I ff wu:-h cr

-ycv we/
.

d) - ~ tu
+r n,, m-

.

Avg . 2 g s%:,-

cedu 6>jvef1 g.o
\ fen Perw%
;rme A.w.
h cu Pg,41

No wJu
l i k nn . -

, -

_( chm C t* !

5 7

SB 22369g3.e,

;&pscid i

1 t: t a na.,
a 4" . ;

,



. _ . __ -.

_. _

METHOD OF PERFORPING COMPACTION TESTS-

(STANDARD SECHTEL METHOD)- -
.

,C
C
j.w

y .

o ?,
'm

E
a
5 |

Ue I

_

l

. <

t

b
-. . -

I |

, . . uu
o

SOME APPARATUS FOR PERFORMING COMPACTION TESTS

INCLUDES, 1/30 CUBlC-FOOT CYLINDER WlTH REMOVABLE
y COLLAR AND 8ASE PLATE, AND 10 POUND RAMMER WlTHIN
w. S LEEVE

1

[ IN THE STANDARD BECHTEL METHOD OF' COMPACTION A PORTION OF THE Soll SAMPLE
PASSING THE NO.4 SIEVE IS COMPACTED AT A SPECIFIC MOISTURE CONTENT IN.

THREE EQUAL LAYERS IN A STAND..RD COMPACTION CYLINDER HAVING A VOLUME OF,

[ l/30'CUSIC FOOT, USING F|FTEEN I8-|NCH SLOWS OF A 10-POUND RAMMER TO
COMPACT EACH LAYER'

l{u
THE WET DENSITY OF THE COMPACTED StMPLE IS DETERMINED BY WEICHING THE KNOWN
VOLUME OF S0ll: THE M0lSTURE CONTENT, BY MEASURING THE LOSS OF WElGHT C.: A
PORTION OF THE SAMPLE WHEN OVEN DRIED: AND THE DRY DENSITY, SY COMPUTING li

,. g FROM THE WET DENSITY AND MOISTURE CONTENT. A SERIES OF SUCH COMPACTIONS IS
; ; PERFORMED AT INCREASING MOISTURE CONTENTS UNTil A SUFFICIENT NUMBER OF

-| 0 POINTS DEFINING THE MOISTURE-DENSITY RELATIONSHIP HAVE"SEEN OSTAINED TC
U PERMIT THE PLOTTING OF THE COMPACTION CURVE, THE MAXIMUM DRY DENSITY AND

*

'

O OFTIMUM MOISTURE CONTENT FOR THE PARTICULaR COMPACTING EFFORT ARE DETERMINED
G6 FROM THE COMPACTION CURVE,

THE STANDARD SECHTEL METHOD OF COMPACTION 15 IDENTI CAL TO A.S.T.M. TEST
DESIGNATION D698 MODIFIED TO REO.VIRE 20,000 FCOT-POUNDS CF CCMPACTIVE ENE:,Gf''

PER CUSIC FOOT OF S0ll. SB 22370,
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< ATII: J.F. EDE2
|-

MESSAGE SECTION -If additional addresses are required continue to list below: |
'

BIBC- 3301

SUEJECT: CPC0/)CEMD PIANT - JOB 7220

SOILS 1G X COMPACTICS

7:2.E: 0274, C-211. C-210, C-OA65

REFI2 ENC::: Q".17.TT! ASSURANCE STOP liORK RZFuit 6

THIS IS A CONFLETE RESPONSE TO THE REFr m m Q/A STOPliORK REPORT 6. THE RAM.-

TTPE CCEPACIOR (POGO STICK) RV4B EAS 3EEN SATISFACIORILY QUALIFIED POR USE IN

CCHPACTIEC SOILS REQUIRI3G TE YOU,0 WING:
4

1) 80: AND 35% DENSITY POR STEDCTGRAL EACIFILL SED AND EANDON SANDS WITH 4 r:CE

- LAYEES AND 8 PASSES.

2) 90: AND 95: DENSITT DETNT1ED IN ACCORDANCE WITH ASTf D1557 METHOD D POR
s !
-

CLATET SOILS 'aTIE 4 INCE IATERS AND 8 PASSES.

TE TEST FILLS FOR QUALAmas THE RAMMER-TTPE COMPACTOR WERE MOEITORED BY THE

ONSITE Gium iL4ICAL ENGTmn_
-

m

. " - .

cm., 9,.a m. -
- g ._

a L.B. CUETIS
6

'- COPIES TO: ~

L. M . L. DEET N; 9. M% M W I Ly 6 J , C', W A Ns M c k'
, ,

. s
,

1/'/ (. . an ( f
e

*
,

OATE SIGNATURE LOCATION & EXT: ORGANIZATION CODE:; ,

'f [ _js L.E. CCRTIS 6A 7220 7PE-2113,'

g
,

' ^ ^ ' " ' '
ORIGINAL TO TELE 7PE

.

r
i

i i
e

!

|
?
!

!

4

|

l j
'

!

!'
i
'

. _ , ._ _ _ _ _ _
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se
c :< ; AT E: L.E. DAVIS -

MESSAGE SECTION If additional addresses are required cont:nue to list below:

EZ30- 34n

E JECT: CPCD/ m D M PLLET - J0G 7220

NCE-2307

FILE: 0274, C-2H-PE, C-0465

EEFERENCES: 1) ICH, G. ERZISNICK TO J. UAWmT AND J. BETS 11/2/79
1

2) I N , S. AFIFI TO L. CURTIS, 11/8/79 I

1
.

REFERENCE 1 EEQUESTED T5AT PROJECT EN m TNG DISPOSITION SOIL TESTS S-16
'

S-17, AND S-19 FR W IiCE-2307. USDG THE TEST NWMRM FROM THE DESSITT REPORT

FORMS, REFEEENCE 2 DIL 6. THESE TESTS AS 70LI4GS:

ED-16 - RD-26 ?Am IN TEZ VIcum S20WS ACCEMWY C0tf? ACTION. BORDG AI-14 SHOWS

A HICH ELOUC0CET AT ELEVATION 586.5 '

RD.-17 - RD-25 AND ED-18 SHOU ACCEFIABLE C2PACTION IN THIS ARPA. AND BonTiar:

AI- n SHOWS HIGH BI4WCOU!rIS AT m VATION $86.5

Zb-19 - 2D-13 SHOWS ACCEPTm2 C0tfPACTION IN THIS Au9_.
.

L.E. CURTISr

go "i

!

SB 22378COPIES TO: g, xAurT R , J.P. ECTS, L.E. CURTIS, J.0. AN; COM 10G
4

DATE SIGNATURE - /r a LOCATION & EXT: i ORGANIZATION CODE:
j t' 'l(J T e ... Q ), y/. /M .'s L.E. CURIIS

.

6A 7220 | 7PE-2n8,

t

.} AAO - 17 - 1

! ORIGINAL TO TELETYPE

!

l

| ;
i

,.
,

?

t



.- . - -. .. -

Bechtel Associates ProfessionalCcroorationCort

Inter-office Memorancum,

"
3 ESC- 8471

.

!

To- ;.g. Oavis Date Neve=ber 16, 1979

Suoier. :2dland Plan: Units 1 & 2 Frorn L.H. Curtis
Job 7220
Ear:hwerk - Qualification Of Engineering
of Compac: ion Iquipment

Copies to File: G274, C-211-PR At Ann Arbor
-

S. Blue
P. Corcoran
L. Curtis
J. Uanzeck
Com Log

Reference: 10:1 from S.S. Afifi to L.H. Curtis, 9/4/79

The following equipment have been qualified for use based on test fills
and field tests monitored by geotechnical services (reference).

A. Structural and Randon Sands

1. Wacker vibratory plate with 8-inch outriggers (model Dfr 3001)
(a) all area requiring 80% RD
(b) 4-inch lifts and eight passes

B. Clavs

1. Vibro plus (codel CA-25 PD)
(a) All areas requiring 90% compaction
(b) Five to six-inch lifts and eight passes per lift*

.

2'. Wacker J-foot camper (model GVR 2204)
i (a) All areas requiring 90% compaction

(b) Four-inch lifts and six passes per lift,

3. Vibro plus dynapact (model CF-43),

(a) All areas requiring 90% compaction
(b) Eight-inch lifts and'six passes per lif:.

.'i

! 4 Vacker vibratory plate with 8-inch outriggers (model 3"U 3001)
(a) All areas requiring 90% compactioni

! (b) Four-inch lifts and six passes per lift.
.

. i

'llIY %'

1 "t L.H. Curtis

i 11/14/4'

SB 22373.
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e
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>

Cee es to S. '-. Blue At Ann Arbor 10 3 5
3. Dha . t.-c o. so0c-

.

. J. O. Wan=e ck
. ..-evgen. ..

1 / 34 ,V
-ser:s..

. .
:. a. sa,,ev . .

.

s .

1220, 3 10 E's is h ys-
~ '

. ,

w..p .
.

&
- The felieving ce=paction eccipment is qualified fc: use based on tes:
.

fills and field resul:s as meni:cred by Geotech.
s
- A. Strue:::a1 a-d Eande: Sands

- 1. ' Vacker vibratory pla:e with E" out riggers (model e:VU 2001)
h (a) all area requiring SO% R

|b) 4" lif ts and 8 passes
_

3. Clavs

_ 1. 71bre plus (=edel CA-25 ?D)
(a) all areas raquiring 90 cc=paction
(b) 5"-6" lif:s and 8 passes

3 .c) this equipment is capable of ge::ing 95%, 1557, ,

- but vi h much more cc pactive effer:

2. Uacker J fee :a:per (ecdel GVR 2204)
~

,

(3) all areas recuiring 9Ci cc: pac:ien
(b) 4" lifts and 6 passes pe: lif:
(c) :his equipment is capable of ge::ing c5; 1557,

bu: with additional cc: pac:ive effort.
'

3. Vibro plus dynapac: (codel Cp-42):

1 (a) all areas receiring 90.; cenpactien
: (b) S" lifts and 6 passes per lif:

4 Uacker vibra: cry plate vi:h 5" cc: rigiers(codel 27U 200-)'-

_ (a) all areas requiring 90 cc:paction
, , , . , :.- :s anc ,. passes ;e: lif:-

t:)
. .

-

|. SB 22380
^

F

h.
4
$

!
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t

:
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h
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.

. - . . ..

.
. .. .... - ..

. . . . _ . . . . . ., _ . .

,

d,ated July 27, 1979).
~ .

f there are any cuestions, please ca* *. J. C. *lan::eck cf :his office._

|

.

f c. , , i,. -. ......
q,

O s.%,

)JO*N/:=

9

I

.

e

.

I
*

I

.

.

i
1

I
i

< s.

!

:

I

f
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'

Inter-office Memorandum
BE3C- 3431

To L.E. Davis Cate November 16, 1979

Subie:: Midland Plant Units 1 & 2 From L.*i. Curtis
Job 7000
Earthwork - Qualification Cf Engineering
of Compaction Equipment

Copies to File: 0274, C-211-PR At Ann Arbor

S. Blue
P. Corcoran
L. Curtis
J. Wanzeckr

Com Log
'

Ref e r'ence : IOM from S.S. Afifi to L.H. Curtis, 9/4/79

i

The following equipment have been qualified for use based on test fills.

5 and field tests monitored by geotechnical services (reference).

: A. Structural and Random Sands
-

1. Wacker vibratory pla'te with 8-inch outriggers (model DyU 3001)
(a) all area requiring 80% RD
(b) 4-inch lifts and eight passes

- 3. Clays

* 1. Vibro plus (model CA-25 PD)
~

:[ (a) All areas requiring 90% compaction
(b) Five to six-inch lifts and eight passes per Aift

,
,

; 2 .' Wacker J-foot camper (model GVR 2204)
!- (a) All areas requiring 90P. co=paction
; (b) Four-inch lifts and six passes per lift
,, .

. [;
3. Vibro plus dynapact (model CF-43)

,1 (a) All areas requiring 90.0 compaction
_

(b) Zight-inch lifts and six passes per lift

4.- Wacker vibratory plate with 8-inch outriggers (codel DVU 3CCl)
(a) All areas requirin; 90% compactionp .

1 (b) Four-inch lifts and six passes per lift.
.
,

1MYM^

1 "L L.H. Curtis

muuunne
11/14/4-,

,

; SB 22382
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ANN ARBOR
MEMORANDUM

,
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U $
@ C ~h Bechtel Associates ProfessionalCo'rporation

g dLullJ L)%D 1

Inter-office Memorandumgi ~ c 1980 >
r
n ;

.
,

B E.R 7220 ' * [p' 0'reisCHTEL 1

cat. 20 January 19 MV

1' nits 1/2-Jok 7220-001 S* S* Afific ;nm8 Fromo ,'ru .ettlenent: Coniensate."ater
Storo '"ani:s of Centechnical Services

_

Copin to S* l' 31"O At Ann Arbor 10 D 5
- '. Dhne 7220-80-23
! C. *!cConnel
0 **. t.'i e t'nc r

.

1320, 3410

f REFE'tE'TCE : In*! fron S. Dhar to S. I. 31ue, dated 22 January 1980
.

"a have reviewed the above neno and would reconnend leavin; the water
in t'te tanks to icternine long tern settlenent.

1 If we understand correctly one (1) tank has aircady been emptied. ~his
shoul.1 he re-filled and settlement reading recorded until furthc[
notice, on a ucekly basis.

If you have any n,uestions, planse call J. O. Uanzeck of this of fico.

*'

$ KA? W
. s. 4.fift

p J0'*/nn
0 JOB 7220::

I act I p.so lece,i ear
'
~

*aoJt=ce 1 | |

'{ msns | | |t %{~
T -

m, ,t , t i i

!. ment i I

- men, I i.

m i n e. I

b utCM |

- EttCT

l. .= I
'

h, absc
i , i

, - - i i

c = i i i
,

cta te n ! | |
'-

'
! mcu uca u ;

oe ., i

Fdt0 | |

CC>eSt C00mo |

! SB 22418 "'" '
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R. L. Castleberry May 8. 1975

Job 7220 Mid]and Project J. F. Newgen

Structural Backfill
Specification 7220-C-211 Construction

|3C3E-534
|Midland, Michigan

,

J. C. Hink

Raf: 3CHE 319 dated June 5, 1974
.

*
.

The purpose of this semo is to again pursue the testing required to deter-
s

mine whether or not a cohesionless naterial with 95-10% passing the f40
sieve vould be acceptable for structural backfill. This matter was addressed

. in BCSE 319 and to date no response has been received.*

To our knowledge, the gradation requirements for the structural backfill sand
were established and the finer naterial denied because of possible liquefaction
problems with the finer naterial. It is our intent to have the necessary test-
ing performed to determine if the. finer natorial is subj ect to liquefaction.

The impetus behind our letter, BCBE 319, was pri=arily cost consideration, i.e.;
the finer natorial is available at a much lower cost. Under the present plan
4E, the cost of structural backfill material to support that plan is increasingly.

f
important.

,

We therefore requast your assistance in evaluating this alternate as soon as
.,

1 possible.-

1
i
!

1 /
i J. F. Newgen 2

) 4b | .;5i'
?*JFN/TCV/NAC/sv -

,

' l

I.

Jj l
'

|

3
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'i
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|
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R. L. castleberry May 7, 1975

Job 7220 Midland Project J. F. Newgen"~

Construction Facilities in
Plant Backfill Construction
3C3E 583 |'

~ Midland, Mia W == '

- The purpose of this memo is to address the instanation of temporary piping
and electrical items in and around the pisnt fin and the subsequent treat-<

i.

ment of these installations after abandon =ent..

p
4, We propose the fonowing guidelines for the installation and abandonment

of such items:
.

@ 1) Trenches for piping, conduit runs, etc., that are in the plant area
and that do not cross the dike reference line may be backfined with'

a random Zone 2 natorial unless the installation is within the three
_

feet of structural backfill sacerial. In that case, the trench win

be backfined with the same structural backfill material. When there
is no longer a use for the insta nation, it =sy be ebendoned'as is.

2) Trenches for piping, conduit runs, etc., that do cross a dike reference'

line, but are above elevation 627', may be backfined with a random
,

Zone 2. When there is no longer a use for the installation, it say be
abandoned as is,

f; 3) Trenches for piping, conduit ru=s, etc., that do cross a dike reference*

line and that are below elevation 627' win be backfined with the sa=e
b. natarial as was removed for excavation of the trench. When there is no

longer a use for the instanation, it vill be either re=cved fe noved by
backfilling to restore the original condition or left in place and=

plugged with a miMmum of two feet of concrete in each end.
'~ These guidelinas are not intended to address the quality or co=paction re-

7drements of this bschfill. They are outlined i= drawing C-45, and the
ai?11 cable specificacicas.

The insta11atiens however, are not addressed in the applicable specifications,
and for this reason, we request your concurrence or co::cumes on establishing

: these guidelines.

.r

J A

]|| f)f * * ' ***G** -

.;/( h ,
,

! Jru/nc/kt
i

V .fi
! s1 ;
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September 12, 1974
7

._

Consumers Pcver Cc=pany
C F. O. Scz 1963
.

Fi d i a-A , Ilichigan 43640
. . .

Attentions T. C. Cooke

-

Dear .t. Cecia

Job 7213 !!1dla:d Project
Stru= urs1 3achfill
5y ei!icarica 7220-C-111
3CCC-603

~ We have reviewed yeur let:=r of August 7, 197#., concernin; otructural baci-
fill c :: rials =d subsi the following in c=wer to questiens ami.ad in th.s:

'
letters

..

' e.

1) We do exp::: that sore problens vill be enecun:tred in be
* referes:ed cres wits rain vater. The esquiccde ci scch

problazs will be cestinnut ucen th e c.-cest cf rainfall a=2

L tha elevatics a:4 conj 1:1cn of 'cacifill 2: thm ti,a. Castro 111s.".
surface rt=-off is a preventive :.ea=re to minirice d=ta; to,.

'

C the surf ce. ?rier to cen:incing the fill, :ba surface v=ald
r" requira reconditicni=s.

E 2) The ce=pse:1s : re utred by Specif1:stien 7:20-C-211, T.avishu 0
- is adefr s:: fer ::ruc: ural aand b::hfill. In f:ct, the co 7.te:hn

s;ccified h apacific:lly fer a ars ular, cchecionless =a:crisi.

3) *Je de pl n en utilhing c: hor stru==r:1 beek!ill ==:eri:b th=
cend. Zue' r.::erirls r ay be cither :::::= ::ena 2 or : .:rne.

-p Schetics sf :ha :ype of b ckfill vill te en a case 'ey .uc *:c:1s
{ vi:h euch 1: na es velu=e, se:assibility, nras c c, : d .:c'.. .iula

takes int: at:cun:. ?ct c==714, the u:a cf co.::::e 1:. th . ::
i= edia:aly e euth of the Auxili:ry !.uildirr, was cc .sidered c:c ::::s13 7

fanat* b t ' e cenaiaars:1cn vas ;ivan to: ::h2fula, p :::: h.1 .:*gc
ths voult* be dcns to ned if tha cre: chav.'.d *.secoca (h :de . ::d
to the li:it:i cem:: cf verk . ; cs .wa114:1c for eff hics: :.::: e .',

s . iip: tent. /.s tha *:a * fill :1,:rstion : s :: '.? *-: h :co=;c.etion e

i tes the e t vw edap:.blo :o afficient u n of =ct:w::hn c u:.:::n:,

[ crd :*ac !. eiin, ;;:cn:141 vez de :evn.se riaut:el, co: r.::: ::: :::..4

| feassibis vheu can:Mera:hn w.J ,1ve.s to :::: .:.c.1,.s i.e. , :: ....: :".d.2 ,
!- cud to sut.,,o:: for the eccess pi;cva7 bc:ve : :3e fur!.ir_: a C . . .c. i *. i e r-*
'

Suildingc..
,

'l
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T. C. Cocka -2- Septa =her 12, 1974 i

.}e

C

It would ha u=staa te rula cut any future use ci cer. crete for backfill, et
this ti=a. A.: vas the case with back. fill to clavs:ien SEA' sooth of tha
A:21112ry ?,uilding, etter situstices vill ariss tha: preve concrete to be <

the nost faasiele. Fcr instance, aress north of the Auxiliary Du11 ding a=d
under the neu:rali:sr senp have recently been revievad.

.

We plan en using structural 5;schfill send adjace=t to structures, as required,
'

and a randon fill theraatter in arass that cas effec:ively tolerat.s lar;c

equipast., !!e plan en usin;; only structural bachi111 sa=d in cora con. fined
,

areas.

We believe el.e above to be a ecaplete respcese to your questions.
'

. .

i Very truly yours,

t

E. E. Telton*

,
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J. C. Church June 24, 1974 .'

Job 7220 Midland Project T. C. Valenzano
Specificatica 7220-C-210
Paragraph 13.7 Construction
7220-C-210-23

.| Midland, Michigan

.

We have reviewed your June 10, 1974 IOM cencarning co4 active effort
required on Zones 1 and 2 in the plant and ber= backfill creas. Ve
agree with your interpretation; 1.e., a 95% of maximum density is
the acceptance criteria, and the number of roller passes listed in
Paragraph 12.8.1 does not apply to plant and barn backfill. We feel -

that the specification is now clear, and no FCR is required.
I

:

'

.

j i ~
ki T. C. val.namn., g -

; TC7/ RAG /bk4
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i

I
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I F. A. Martines June 5, 1974

Job 7220 Midland Project E. E. Falcon
,

Structural Backfill:

Specification 7220-C-211 Construction
: BCBE 319
! L L. Rizford Midland, Michigan

.

J. B. Allan
'

.

-

j

l I During April,1974, civil procedure C-301 was replaced by
Specification 7220-C-211. Rev. O. At this time the field re-i

1
quested that a finer cohesionians and free draining material
than that necified be considerad; 1.e., a material with 95-

100% passing the f40 sievo. Zaasoning for this was that the
finst material is locally available within five miles from the
jobsits as compared to tvency miles or more for tha material
specified and is available at a much icwor es.sc. Some concern :

existed on possible liquafaction of this material and because of ';

the time needed to fully test and evaluate it, the finer material!
"

was daa4ad.~
;

The fiald would lika to continue to pursue this asterial. Plasse
inform us of the testing required.

Flaase contact R. Grote if any further information is required.'

t

.
.

,

,

E. E. Felton'

,

EEF kt
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1 1

I .

i
,

I

| '

. . .
*+ ,,w ,

i 55 22sss
i

*
I

|

,
e e

-- . - . . - . . _ . , . , . , , . , , , , , - _ . . _ . _ ,_ , _ . , _ _ _ , . _ . , . . _ _ _ , , . . , , , _ _ _ , , , = . . , , , . _ _ _ _ _ _ . _ _ . . , , _ , . . , , , , , , , , _ _ , _ _ .



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

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

-
'

,
i

- .
,

b

\>

\

\ \

! l

,

MEStO
FROM - f, yj, pp [

G. RICHARDSO4

To: gAgz g NEA
/

.

D R AF 7' M t a v 7 7.1 Fog
,

Yo,0K RE VIEW A ND
i

0 9MMGHTT FM 10 A 70
,

p t sTA I du ridu '

E k C>t s T A t o a T (ar T
, , - . ~ c--
WMWN ffLl $g,

O

f#
i

G 46 'p . V 6i(11
'

.

g
4 g t '

seuem
i

;

.

k

!

!
1

-

|
i j *

s

L.._



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

_$ , /? I 1,r;.'N/~ s [C/./ |
'

.

S - 3 / - 7 ') |._
|'

,

M EE 7~//' 2 /.i072.3 //C -d

hlDL h^/O PL AN 7 e///7'$ / A//D L

CCSuM?AS /* o n! E d C C 4 May

82CM TE"L JJA Puc - so I

C A- ri n' /s s. y .3 0, 19'i 9
.

A !. A ' i ' AN/d A i' J i g , H i:/?/JA//
*

.

S J tb J EC 1''-: O sc$ s t. ? E N Est' n i ti" & Jt L o/d G
t*C :; / i) L G~ C AW $ CJ A Ns M/SW / <~~f M S

A 77FN D F2 3.* 3ECH rrt c.;cc

W. LJ li'O N E"R D. 4 I B 254 O
J. H C 0 bt K aiH 2 El EA*
Q . 'I*u V E sb N A . riait.//,

J. H IMK (fA/|7' 7"/P 2) Y, i'HIAL/ VGNGAb/ih7
[ C. P C CDNWEL (fpAr 7/Mr) C. HUN 't
l Jo W A N 2.ee n
i s.seos
j C, . RICHMD.5CA)

A. S/M ANER
1

I PJ)? pos e~| THE M 27T~ING WAC NE 44 /// TNF 04=/C ? 70t .

s D15eus2 7/IE /t 0 7"/CN / 7 EM 3 Ano Pe2 si e LESi

C. Av.s 2s A P/*F/VD ED TC } s EM 7~/ A/G //C VES A/0,

9 3 +- DA-TEC 3 - t a ~7 1 n.t . A tr~6cH /12/:/75 / AND 'l
'

s

t

4

! SD116452
.

i



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

.

. . . . - . _ - . . - - - - - . - - - - - - - - - - - - ---- -~ ~ - ---- -- ~^ ~ ~ ~ ~

4

4 ,

4 .
,

-.

^
r

' ''

| I 7't- M $ D/JC u ZC Ed o'
j f R5ruti t.J of 7 7-/.e - Sr.+ 7VS Cr= ras =~ ,4C l'/ C.O

'

'Yt /?'Y* M S M P / M A*cni///C~ 7"ff 1.5 A / S 75.2 /A/ T

Ncres P 3# ,

/, _C cWC/st /4 M 4 7EA/d t_. A c A.* A 4 r ) & > L / T~r Apr5 um y,.

), (4/r| N 1, FC/C 3 r4 Yd e T N A 7' /*A A 0 f M E N N
| C F~ 5A/JD /N 7"A ENCh'E5 / .5 No7 A PRD &L E/'1

/M TNT H A- 7 9'/* / 6 l }/A 5' SEEA/ / W. W b'/*L Y'
i"L4 c rp

,

j J C 7104 o C Ed - T& Cfl totLt /*A C V/ d&~ A sV .Z~a0, M.

!- Tv CLorr o u r* ret.t t r-En .
1

il

; .\ oN Asc,W4sre"~
,

-C ')tvpt AM
A cssJ A Lost .__e_o..e.s w r. _ .-. .

B U /LD /N C ,

1*H/ER* A D D IT~lo w / t 20st/AA-$ / N2 10 t~ VN V i

i R AD ls,lks 7'd* 3 f)IL D ING AFSVLVfD /N NO3
i

Les/ 8 L C %) CQUN75, Th/3 17Fh* J.: C l C $t'd,
4

; 5, C ONArl t ts ELEC~rRICAL Oucr 6ANk'3 'N M~ h'm

TW0 A OD/ r/oMAL. G4M/NG3 Nai's9A Cyc r* 6nuc
8CrisJCVN TrfC' .$ 9At,/tC9 ns/s+ 7 i A $1's?V2 Yk'A dr s+M d ,9/g-

.

'

YJet6/M $ W/ L DAW 6 ANs Q THgn, ggA/NGJ //sh/J"!

! ) nr5 T~4 RJ t tof fD 7HW $ nr i L C9NctT/0Nfo AN l' L*y /* T N f gi
i .

/Yat'M $ MJIa L AV 7"AACM Ed ff* 7NF st's*J/ 0 NZ O- im
'

7)/ W J'& oA$ F* A*5QeJ t t7~, T'"N/3 / 7'FAf I .1 C to3FD,
>

;

i 4, *)~A 8 v L A 7're L 1 f T* M w t'r R L*'Tu L 73 ,
CFC ~ TECH HA.3 7'n 8 U L A 7ED A LL 7~ f 3 7"

a
,

! ! -
.

* ,

f IT W$ UL TS s9N$ Hsf3 / 3 3 eo 99 s% t' A E 4 / H I N '** d /'
'

| stGr~/*e A T~ fat /N Hot,/f *~ /9G W/G%!,

I
A c~rt* N : G ro - recw ro t.r.t u r p/essier- n t ponb

I
'

fase vec irruiew ey s -ii rs,

;

~

\ Snug 453
4
i
i

!

. . . , - . . , . - . , , -, - , - - , _ ,--.-r , - . . . . . , - - , - . - .



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

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

.

. .
,

t

I
r

S. _ C H G~Ck t.J A.7"F/t LFvfL A R o v ,v n : s T*W

Z N T 7'A-L L V D P/E 2 CA'?T645 Attou vzJ Tr! 9 ;'/1~2

/A/D &~ CA-7"f 4A/ A v 6'A A 4 E W6]~Sd .!. fW fL. OM*

i A s ed 7~ 4 3 CoS FRET". 7"N/S /Tarh /3 cwsum.
, 1

i
-

& G IfA 41/Al"Y WNC s!LACdd oC/lL (WH[EL Gst CTJOy) WN4d~g
| | ALL. Sf/3tric CA VGCed Y Z 57/~*Ucl~tdGL
i - . . . -, _ ._

7"Ml.$ /$ C e M / 4, F 7 C 40 /*e 'fH V D / B".5 erd. C WN2/*.A N Q
-

~ SUIT D/A G s+A/D 3UstV/ C W W 774. S7AUCYUAF * $SW/SWf

~

Zf C I~H W)Q A/tO~A3 /.S /A) /" A CCA F"Y
?'

{' AC T7 CAJ .' CON $ YttUCr/0*V|C/*CO CCM/4WYr .7 II.J d Y A.Y Y'
i : 4 _ . - 7 7.

4.

,
.

*

ii

{ ; 7. C H FrW !?M ' W Kfil.W AND M s4 /N Ud?A .

i
~

! REvt a 'J W M AIN /~ALL. CATA /DdCCA 75.3 SukH G't,l 4 7,

_ k/kJ AJCstHk L. 44/4 No7 d- Ottf j'fk t . I'r/l b 4 7"FsL*'
I$ C. L C $ W b)

.

%. LUHk 7" /**/lxL WA_3 Ais&O DLUtJ.Ald JUd.AG.!"4, C/*l'9 ?$a
'

YrfI $ *,rs ei Sfint C C A* $ !. g i s a ist ITH IVWM fa

*

M IS,

; .,

f 9. Brv 19J e.dcoe >< Axe ,~ a s r m c s w ru p r/n e- ssss~p
,1

'

' ~

8 G~Le ut ELOj,o 6 /[ ',
i THIJ /PEAg i5 82/At 5 C CH / LG 774 w s7w /taH &
e,

'; ..

[ SfV!t 862 OS THic~ PAEAih/NAKY PC.s 3 / 6 L F" C4ufG-3L

Of3C/t/d WB /N A WNf/f si=*EA/7' y ~~~c h WE 7*)NG A/c 7d"$ 92G
: /.dA S ACC0Mre k t.C Hf D 7'N/3 /* f2 VL r ts on st & V !$ /C 4' t

'

.

'

l~d *THW 4 /J ?", 7"N f* Af s/// fB }, / $ sw QP $0 A G~L.)M i A/ AM.)*

I:_ PD 55 )e L a' C st V!C.S /3 M 77A.cMts'd,
i

1
'

fM E"/Altte 6 Y | -
p,

j R F e/t t V/ W" A JA' _'

4
'

5D116454
<

I.'
s

1 .

_-_____ - _ _ _ - _ _ _ - - _ - - - - - - _ - - - - -- --_ _---_ _ _-



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

*
1*A *',s ^s 'i k if A.s 7 / M,ownc vn -: o / ''.:' ?.

,

0 ' ' p ,~ g y,,, g_ ggs) 7234.la/
# i

i -
I

i
Q f L if-*l/Jf/5 Y

20s: IdLf Ad L*:L.I .

Cl5 rin c ~,c u on cus"? r cos: ret a e o n a s' P
'' 0Avs:

r

1) Ti e difference be:veen piecement No C:nnet c/suce insufficien: cc: pac:icn.
*

of fill and cens::uction of fa-
cility. -

2) PL ACC Hl -N T* METH0 0

~ LIFT THICK N E.T.S }'E$ PRi L IM I NAllT ';~i.n T' i /WCd CS TE

r

J o k er aques* Nerwr~ How He ?~

15 0 en yA dLa- c s~ Ce ~M crs Nd.

A- |2* L I M T~ ZN V ES7* / d #7704

C.C N r/Wd lWG.
/ c. Tves) * G EC e a-CH,,

~ he t STvaE t etn~)t01 NO M 4 79 A./ A t. P t. A C E D D un /N 6-

t wM s 0 0 , wl r>J H o rs ru n i
C CN T~lt C L. W A-1 N o !~ /M/LE*

.
M (E'N T d* b i .5 .$ 2 N ;Tft A 6L Y

i
iW THY TCP hJJ | ~ c' t!'?'

C A* /~/ 46.
;

- C oM M t.7 tCu gqurPM EN T* ffJ EQuotHWuT tJSEA *W IS E

fis/.Lv+Tre )c'e n. p" 4 / / 75

T*0 Otl & /Ns+ L .5 7~A N/ A A D .5

_A erreN L Gro - 7~scH .
.

TYff Of M A TCAL/A L3 NC , h A TEAIMLS mad 6 $HC W W 7"O1 -

- 6 0* C ') H f A c.7~ A R L E- su
i

Trs 7~ F/LL S .'
c

1

.

conpse riv e a ppu r~ yrs to es eusLusrco vim-

L if.7 7 HICK N r s.s 4 H e Sq uin.

1 nea r-'

| 501.16455
:

!

't



. - .-. . _ - - . - _ . . . ~ . - . - . ..-. - - . . - - . . . . . . - |

*

-
. . ,

.

i, .

8

O The::a:1. cal c::p :isen cf ne ce=. VES C""& N' #-

Fae:L:n is ss::1c:en:, 2/i=, Estg a r c c +* H+c r/:D

LEstt:

A-c:~70 s : 3 2 0 - TE-:H.

4) .5/EC, C "A //
,

G EA/VM k L. ff5 /NC4:sDE V/ M*N A Cr/0*V 2.~

, -

S

- f"?CJ7' M:37//N 4M//T' D YES / N V f.; VI G # 7 f sHM C .~'
* I

| ; G Efi A*. 7"C /AM7'I,Ni! SF

7 812 /tisois.~)

'fleC0/NJ ?! TPl-Nt*HCf Pf3 PC.$ $ ltiL 6 CAvar /N /- d C M l / t. f 4
- #9 TEA 3 of5AND f/LL Att FAS -

Ne r A CPuse /N CLA y FIL L,.

5) 773 7/N C,-
~ MrTH00 3 )f5 5 /N v 6.s r 12 A?'r / N /*M C T'

~ F4 vis" HENT* 1 e ~~t d A,1 * C EC - r'sCH

~ itf$ vLi'3/M2FCAT3
~ Re res r3,

~ R i vie ws JF V/ ' UA rt!N S
~ Pres 0 NA.c t.

,

a e on'-) Increcsad tas: frequency & loca- Yes Invesclgat4.Af ccuency/distribu:1:nytion for s:sil areas.
{ IN PAQC F3$
r. A c tr * A.s,' CcNs'7*/eMD

: 7) Olff 2M&N 7' CONrnA CTcP.$,

P E R J O N N t'4 A VAL / ftCMl"toA/J A/C g g f fg, 'TC Ng / /,
=

,

i.

owprarnr .rnspreroo^.i yrs ne pra ro No is
~

H e rnc a$

PL A CC RENT ~ MF7/tecs YF$ A gpEA 7 o sve L
#

'

|

513116456 1
1

i

1

I*



. -

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

'

..
,

?

| 7,| ! ? ?? % :J:
'

Lt 75?E<c/va?bD NC A :,7 m .: . i s u |i v ? ~ ; , ' : .*a

| A A En /NCE:P 7E $ $/MV :. / A.
PACkL?MS //) AAEh! W H 3~E 5

'

t:i $ X *. t* J A Y/ :N WAi /WCW

f.-CC O H l'Ll$ H & A

9') h 0/S r J A S /N TAuston //.! yQC
'

Ne 7" A. f 4 0 8 L S) * /5

G ACU/VO tWGPERLY ccMencrnne~
P C S S i d l. E A tedt. E M /F

V NCEA C C/rPferED A N.D
one as 0/7tNasw.

:
i

10) Lean concre:e fill. No
,

11) Fond filled " arch 1978. 3** NO SC8 9-

.

12) S:cekpiled s:crici
*

- t,'esthering NO Iff W# '3
, ,

- Drying ou:

13) 1977 dry year. No /977 wAs No? A O/tif.

YEAM.
i

14) C-m eight setticecn: (cales). No Canno: cause poor confaction.
.

l
*.

:

IS) .ZN3ficr/DN AfdCEpyMES YL5 .;;~N vr3 rI t/-rscN su ro
A F T 5 A .1/17 /N $/Ecr/cn /Merentr3

vseo av arenrru +N essauw
: ivorcorr rua r sus m rion.

, .

\ w a einrei 6Arna rion.s
,

, ws war ss /arrose .+s ;

i .

'

ret e ocui s ostu rienc 1

F$$er C /d LL P' /M7FA /ethl. ,
|ZN3/ f C Y/0 N C A LJ. o u 1- tins

'

3 0Myget.t M Nt* W s*pd s?d A /f 8
, H r s h / / l. r CN 7~H & 7t* s '7~
:

nesvi.rs rc A : va e mean,

ps.A censor.SD11645y
'

!-



._

. . . . - - = . _ _ - _ _ . - . . . . _ , _._ . . . . . . . . . _ _ _.- . _ _ . _

*
, .

Q.
.

I.
t
i

|S;> NA 50NN6"|- A/ O ,fE1//EW D /n*
'

s 'igf :/,,,w & 4s

,

| C u A L/ r s e& Ww Asx

SECMTEL , l's/N?pse swa us,

[ re"., r/s./ C u s d e W ?" f ,5 )~Hf

s* E n s s* N N f t. /And4 dL f HAC

5Wtc FIC/de.)r- ED u c47 /04 )<

H M/* E P/ F N & A /) & 7/*. A /AJ/AU ;f.
,

To as44y J'u r ma- 7x sic,,s
.

| |. 4-ss/ caro 7v rham.
!

' i.-,

$

. ;

i 17\ Effcces of 1.974-75 slo
I
.

.

!

t

v

|

1

t
s ,.

: ;

.

t

.

.

.

D

;

i

i
I

. .t

f. 581.16458

|
i

~ i

,

,_ _ _



,
- . - . _ _ _ _ .

DFhi~ C D IU |~~ } D T T / A L.-

, . ,
*.

* ,

REVIE*4 0F U. S. TESTING
,

i -

t -

1

FIELD AND LA30RATCF.Y'CONSI(UC* ION
}

.-
.

.
. -

!
i TIST DATA CN SOILS USED AS yILL
*

. .

. . .

. .
,

This review of the quality control tests of the earth fill at the Midland
'

-

Site was made as a result of settlement of the diesel generator building in
- g

.

excess of that predicted. Soil samples obtained in borings indicated that soil
-

conditions beneath the structures are not co=patible with the quality of
<

,-

fill indicated by the control tests made by U. S. Testing Company.
Sf[ge'',fik..5 5G' #i 1 All fill

j
p 1 |* 'T'Uas accepted as it was beingjlaced based on the r'esults of the field| f*

/p tests performed by_U.,_5. Testing Coma.any
; y unr a gav r mi Ace wout

g,4 nc4 arrasse N 'W-

f *pv is As$ .
, - ;

. -
- .

i
.

'

,The review showed a large number of discrepancies in the test results as outlined
.

;. ' ,, 6 . - . - -'

in the following paragraphs. Review comments are based on the technical.. w 7v, -.

,
'

specifications and subcontract documents agreed to by U. S. Testing Company.
-,
;.

. .-
$ %,# - The ability of the personnel to do the testing work was judged on the . basis

-

,

- :-
, .. .

.d
of personnel resumes and previous documented work experience of U. S. Testing

,

i . : ...
1 Company. ' , -,

g' . -
.

,

' .

1. Overuse of Laboratory Test Compaction Curves..

'

'.....y~

Table 9-1 of specification 7220-C-208 Page 14B required one field density
.

and moisture content test be taken for ,each 500 cubic yards of fill placed.

It also required one compaction, grain size, and specific gravity for each
n a.N 4 c. i/i e .?./"tzd ad We ad a yu./ Au m. (4a- YW ,

'

10,000 cubic yards o'f material. *his, gives a ratro of 20 f'1 elf density tests-t ,

,

,
_

to 1 laboratory ec=paction test.) The actual ratio ranged from this as shown
.| in Table A attached.

y paras 004L.
. In fyact, some of theslaboratory conpaction tests were-!
'

used to deterr.ine percent compaction for serveral hundred field density tests
*

taken over a period exceeding two years.' Even though no time recuirements
I S11116499
i
!

.
,

4
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,

5 '. '
'

for tha p rind of uta cf icharctory t:sts cro - :ified, it to unlikcly that
'

i '

E);1

any borrow source in this area vould, be of such u. ' .'orm character that suche
-

]! - -

4 - extended use of a ec=paction curve, truly represe: ..ive of a large quantity
- ,

i of .aterial, would be applicable. Listed below are selected laboratory test3
.2q

data results indicat'.ng the vide range of soil properties that were .

h_5'

encoun tered. pfy DENSITY
.

EST rw AX . t?.5FAh 2 C
, ya -

(Lk s / re.7-D. g
' 5 -

' -

t z 7. 3 - s oopp zc o,
- ]

2
p z 7s 11 7 . O .- 1 S* E

,

z, j c) 140. & S.7
f & gg z4, s eca 9 ) I *) .2.
3

- .

R,p ss 9o. E /*9 7,

E j RD fo i l*93 1z5 3E ,

..
E ,

. 5 '.
.'

d,-4 % pdla 14-4
-

$' 2. Questionable _Ratests. d-- w
M RPy.b,, by dry n.dL.a6

6 i- vshu-

} A field test that fails to t:eet standards dictated by the selected laboratory

,

v.u .

.

, - j='
.

f test data n:ust normally be cleared by another field test made in the same area
p :; ".:s*ow.a c.strietsnsl' after corrective action,thas been taken. Intheproc;fN .edure adopted by .U.-

i~
S. Testing Cor:pany this test result! vould then be cor: pared to the appropr:. ate.=

[i laboratory compaction curve. W,.se notu00
In some cases the'c f CW"f[of a . failed density= . . . ,.

- (
test was aeso1vede by using another laboratory co=paction curve with lowerE'

?} wHIeH P.e s vu 7 Ett /N MG
maximum density so 2-%- -he apparent percent com:paction was-increased sufficie:

gsyM.
i

fi to meet the requirements of 'the specification.
In other cases tests labeled

'

4 *

os y e vem vn e!.
- " failed" were incorrectly "c ndArelated to the sa=a laboratory test. An9 .

!! example of this is shown on Table 3 attached.
As shown on Table B test No.

!
.

372 failed at 69.5 percent compaction.=

i]j| A note on Test 376 indicates that it*

was used to clear test 372. 'However, Test 376 gives a lover percent co:pactio:'

than did test 372.
It should also be noted that test results for Test 376

k| contain arichnetical. errors which, in fact, gives about 56 percent co=paction
i ~

.

.!
'

SB116500
.

1
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Page 3
,

,
.

. . .

*[ rathar than 38.3 which is otill unccc:ptablo.
.

t . -

! -

*

In some cases, ratests to clear a " failed" test were taken in the same
j area or at the approximate same elevatics. Many ratests were over 20 feet_ . .

pd
- A, ~ | y ..

j,rrS~ yrom the failed test location and some were over 200 feet from the original;

I: test location.>> In general, if after a failing test, the whole area ir reworked,
f

the ratest location is not too critical ass,0 ming that the correct laboratory*

|N WHA T W&*' ,

curve is used for comparison. However, in this area, work areas _ vere ralat -lyd

($ small, and soil characteristics and properties showed considerable variation
'

T
necessitating retest in the immediate vicinity of the failing test. Retests

,
-

should be taken in the same lift or soil layer that had previously failed.
' i

1 In some cases ratests were taken at elevation differences up to 10 feet from

the failed test. M
'

.

I pAla, ,C. [,?, ) d' # rM 'l de N * U
w-y .f pa (m . h.

It is a probability that thage were errors in recording dates for razzag testing
s

| or ratesting since some ratests vers daced three weeka prior to the.. time the-
. . . . . . . - _ =....-# <

4 orig 1=al test fail'ed. Se r e. Mh bSb W .

g D g

| ky 9,, s nw c .2ensd hy (= a: 5.9 +ck -_a
ty -,

i
' ___

! 4s
'3. Cu r vLl -

f k% Test Results Plot Above Zero-Air-Voids ''n on Compaction Data Plots,
i

-

} \g$g Soils cannot be more than 100 percent saturated; $,arefore, all field test datag
i > -

points,whenplottedasd/ry density versus moisture content, must be belov'04. ML AY
A 4

, t,,

t the zero air voids curve as defined by the specific gravity of the material.
! g%

i

.

'

( , ';A There are numerous cases in the U. S. Testing Company data where points plot

{ {$ 2
A - -

v{g above the zero air voids curve. Figure 1 attached shows a typical laboratory
}T*g compaction test curve with field test results plotted on it. Many of the field%gn3

),k g $ test results plotted above the zero air voids curve, hovided the specific gravityA % y r*

is correct this is not possible so that all such points must represent erroheous4Mg.

.' data.;

The fast that a large nunbar of test results plot above th
e :ero air

i
; 58116501
,

-
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,
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) ,
-

-
, .

'

vaids cu'tvo tends to maka ell tact resulta qua abic., , -. e ,

[ |t *
.

+ . -

: .. Also refe'rring to figure 1 it would appear that so *t
*ensity varied videly

-

;
'

or that ec=pactive effort varied videly. Specifications called for compactive,
-

'

effort results as defined by ASOi D 1557 which is slightly over 36,000:f:-lb/f:E.,
'

i
"

: + energy.
This was modified to a laboratory test compactive effort of about 20,0Q

! 5.
3 eM*-=-

i ?{t energy, '--f:n r referred to as Bechtel ifodified Proctor (Bl!P).ft-lbs/ft
'

;

f. laboratory co=pae:1on test curves should be related to the same effort as
,

.

! ;-
'

that called for in the field for use in comparing with field density tests..

'a
.,4 Accorriing to plots of field data shown on Figure 1, density varied from,

4 e .

|- about 108 lbs/ft to about 130 lbs/ft . It is doubtful that the soil
*

3 3
; t

ofAer' ,

; -j, classification or properties would be similar for such a wide variation in
\

4
.

?
,

density. It is noted that 100 percent of modified Proctor (ASD!D 1557)
-

' ; .. .

I, which is difficult to obtain, is rated at slightly over 56,000 f:-lbs/f:3
* *

;
; 1

f energy. e curve plotted on Figure 1 is at abou: 20 000 ft-lbs/ft energy.3
1

(4. t . Tots, - -
<

,

;,p. For comparative purposes it was determined by.2.ne'.a 1 in 1974 that 100 percenta
; -

l- a5. -of specified effort (20,000 ft-lbs/f:3) is approxfmately equal toMpercent,,
*

.

*

{
*

.

Raf rey; j j ..

of the maximum density as determined by ASD! D-1557 (56,255 ft-lbs/ft ).3 This3

46- .- 5*,

| means that a density up to 4f percent greater (dry density of -(qs.z,.. .M.bs/f t ) than :
i-

3

{ that specified (dry density of 117.0 lbs/ft ) could be possible. However,3;

i : .

! )' some points shown on Figure 1 give/ an apparent density up to 11 percen: above '
-

.

~~

} that spedified.
.

i

? -

. .
,

t -

there were a significant number of arithmetic errors on calcula:Lon sheets even '
'

'

through there are s./ cp af..re; .h & 3 Q,3 Jgfe ;6g g*

s' h a d. Q e.I,<.q::'a J. &ty !** & ew: & Wc '
,

cdcJUwn -| Ve.1-)M d u ' 'YYp - S|'N ** 5''
,n

'

12./n ., ,j -

SM16502,

i. .

4

i
'
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. .,. .

g-
'

. ..

. s., .
..

7 4. R9 t-d usn ef Ouestienabin Labsratarv 7 ?.ata.
.

4
.2

i -j ._ Sema labcratory co=paction t'est data vara used rrh
,g

e atedly avan th: ugh theyr
. . -s-

..

l 'j continued to show suspect ~fiald tas: :ssults. ':'t could be indica:1Tu of.-
3

3 questic:able laboratory data or the fae: that so12. was not being placed .or
!

,g i

Y
co= pac:ad according to specificatio=s. At any rate' there should have b' ann !

4
3 causa for concern. Subcontrac: 7220-C-20'8 w" bit c, page 17 of 47, No. 2; -

-., . :
ii; states "You (U. S., Tasting) are to 1=madiately report data that indicates; i !.= -

1,
g-- material that does not comply to specifica:Lons or proceduras." |

t

-n
.:5

*
,

.+
i .i

~

,-1 5
.

Table D is a compilation of notes relative to quencionable test data.It

; ,
1 . , . ,.
l .T.

| t G'
f 1 *1

3
| 2 *

.i .a e
.

,i.
'

4 ,

:* *
i 'i e

f .e 8 =

'
a : . ,

*
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e
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*
*

. .

.

j ** ** e,
.
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-
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.
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e
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5. Weits of Accuracy and Accentibilitt for Test Data.-

,.

.[ Figures h bnW. 7 mach-d wm be refuew.d b .assing Mmits of anuracy
or accentability for field test results as cost tred tc 7,tboratory test data.r

2ec .

L This is .... . J.v. 27C which is reasonably represe= taw 'e of au tes: results.,.

t

( specified laboratory cospactive effort was 20,000 ft-lbs/ft3 and field
~

w

$D compaction effort was originany specified at about 36,000 ft-lbs/1,:3 but wasG%L
N . .

changed by Revision 5, dated 7/8/73, specification 7220-C-210, Sestion 13.7: .

"

3Fase 57 to also be eugal to about 20,000 f t-lbs/ft .
;

..

- . , , . ; ,

h g The specified 20,000 ft-lbs/ft3 effort establishes s* compaction curve relating~ 4
moisture and density for a $fg e.,tfs't.,o

|

) '4 e

r , __ _ soily'. Meisture was specified for field,

- k))E
placed fill to be withia ! percent of optimum moisture as determined by this2

. s

; 3 effort. 9Density was specified to be greater than' 93 percent of the maximum. ,

1 k density. On,ce field compaction is such that the fill density is significatly
-

*

'g' higher than about 105 percent of ==*4===, the specified' toletance from optimum
t4*

.

<

soisture content in the laboratory compaction test may no lenger be applicable
- \J

for field control. 'As compactive effort is increased, saataum density will
-

'

{ q be increased and optimum asisutre contest will decrease in the laboratory test.L *

;
This change can only ecour ta the field to the extent that the field meisture,..

[ x content vill permit it. Therefore, to benefit from the Lacreased'esapactive

af, fort the field esisture content must be lowered. As this indicates, the
I

locatica of the compaction curve change.s with a corresponding change in range,

M
of acceptable moisture content relative to optinua. A +2 percent numerical

-

.i<g h
y ,

value of moisture content acceptable at the specified compactive effort wouldg .

& & ghe too wet at a higher effort indicating that higher densities for that soil

cannot be achieved.s The'refore, if the record shows high densities for such
\

material the data hs Q or*This was 2,f;fareff/nu.,j.,foverlooked by U. S.
WeHr**

| 4 S
n error. g',

Testing Company. Plots of field data for com; action test 312278 are shewn
s .

50116504,
,

*

.
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I
\ca figures,.,through 6. The title of crh figura giv s that cssu: ptic s =ada,,

..
.

in plotting d ta for th:t figura. In coup: ring . ca 3 ed 4 it is seen..

th4t a sa$erity of field tests vers =ade usin ; the n n,' ear device. The two
. ,

'

test results shown on figure 4 for the sand cosa cath, f2 1 cates one test

result on arch s:.de o' tha :aro air voids curve. Ironic =12 , the one f a'"--7

above tha :tro air soids curva (shown on figurn 4) is desig=ated as the only

passing sand coca test (shown on figure 6 / M - $ 7 ' e k [ " f A* ~/ *;.;
-

.

For a fiald test result to be classified,as " Passing" it nast fall within a

vall unfined aran on the plot containing tha laboratory c% action curve.
'

This area o vindow of accepetitlity is sheen for a hypotha.ical compaction
-

L

curva on figure 7/ that would goes requirs=ents of Specificaticn 7220-C *13
'

#
4T. W A[ Hf 3 F''E~#05 pe:rcast oIu@r- }'e|isdIt is defined by horizontal linea at 95 percent ar.d spec

,

density, vertical lines chrosh 9. parcent of_ epti=um coistura content, andi

a lina para 11 1 to the zero air voics 1:.== indicating saturation about half
r a.h v.3fe'* et,

v ay batuaan the cenpaction curve ar.d 100 preant3(:aro air voids curve). 6

If all data points fall within this area ther.: vauld be no raason to assu=a;

that thny are vrong. Hovaver, when many data points fall'autside the desig--
.

nared area there is senething vreng with the information m=d then all data
1, .

t points baccas suspect. A review of all data indicates that only about 25
c o lo ss ive. So b |J

percent of theftest results fall within this area.
e .

g.c &* s 'A !,

No! 6&''~)
Tignre 7b shows an area ihare field test results would be acesptable avan 48'N,

though not in ottict accordanca with the specifications. Figure 7b was,

arrived at by sy;anding fifure 7a ':o include test results up to a conpactive

effort related 'to AS H 'a 1557 (56, 255 f t.-lbs./f t.3) which is censidered to

be a~prattical L; pet l'i=it. . About 40 percent of all field test results vould
'

plot Tu this areg.
, .
i
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6. Accuracy of Test Eeuineent.- '

*
s

i.

;
'

! Alaest al'. field density tests on cohesive so:1s vere t.sde using the Nuclear '

i . 'i
. -|Density device. Specification 70'20-C-210 section 12.4. . page 42 indicates - '

t,

(
shis to be, acceptable for moisture content determination vrovided that ths -l

'

' ,
.

,,

results are compasible with those obtained by ASTM D 2216. Similarly secties
,

'

12.4.4 says density deternised by the suelear devise is acceptable when '
.

, . .

results are compatible with density as determined by ASTM D 1356. ,[
\,

|
'h

In many asses such a serrelation was set,made. There are many laboratory
{*

i eenpaction surves used where only data from the auslear devise was used for
'

!

field control. $ ,

j
* *

*

,,-,- - ,.. n, , , ~. . ., a., ;.

-

,, , , , ,f| * . o **e 7957 He e d' MW n ike /nocer'st s |
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i. Ae.stive Density Tests _. .
,

. , , .p, ,*
* .

'( -

Cessa vare no:sd whsra 'dpusitiss-.in materini c .fied on the data shast as'

.. , ^ -
.

+

zone 3-(sandy vas ce= pared to the =axf=u= chnsity . o proctor type tests and
:

t.
;;,

- *.
'

other cises wheEs densi:1es in clay. soils veie co=, ed to the =a::f==n density i,

e,
,

\.

.

in relative Tensity tests. An, error exists in such cases in the record either'
'

-n

in the classification of the soil on :Ye data sheet or in co= paring field tes:
.

s

i results to the inapphprla't's itboratory test data. In general, it appears3 -

%; chat reintive densi:4 tesis were used in deter =1-d- r_ density of sand fill. - 7
.

.
.

.

w -
i

? ^

|
>

i

).

~

ASTMD2049see:Lon.7.1.2WetMethodstates: " Note 2 - While the dry method <
'. .. .

is preferred from :Se standpoint of, securing results in a shorter period of
.

tima, the highes: =axi=u= density is obtained for some soils in a saturated.

;- ,
i

At $he beginning of'a laboratory test program, or when a radicalstate.

-
.

.-

cha=ge-of gatarials occurs, the maximum density test should be performed on
. .,

both vet and dry soil to dete =ine which method results in the higher murd um
.

- ,~ s ~density. It' the ve_t method pro' duces. higher naxi=um de=sities., (in excess of,

.: one percent) it shall be folleved in succeeding tests." U. 5. T.e_s_t,i._ng Company
g/&,p we ,* '

. . - * *
.:: A did not do this.< As a consequence many field density te::t results exceedeth. $ 0 9. .e ~ ~ . . . - --. ' '7 #p me? '*~ - > ,-

i 1t10 percent of *b J ,

blD dry laboratory relative density. As an exampiD or
.

;
_

, +
- fgygg'.

_

y ,

! laboratory test.JeJ's total of 566 field teres were made. Of this total, 364,

, .

>

, I tests shoved gretter tPsn 100 percent conp' action. The'highsst density rn ddu n C)

} | t(fPDS*H.o *:/y' fc c.~rd d k tJ 3 X-~_m 7 spg ; ; 9,_)
. | { vas 211.'2 percent {vich tne =ajority of tests ever ldO'~p'eri:ent. fallins; in the

sange_h'_J00_,percentteabeu 133 percent.y
,) w Hf.r- ,ss -THG~ VM&& L W. ! T' ? *M A-AW T1?S Y3 '3 E T'W G'E
-

b ' tob - /30 W N07'.4 -
Wi-tD I

5 ,

~

Even by~using the ver laboratory test 2ethodan'\unacceptab1Whighnumberof
~ . *

-O d. - - ' m |
,

] field test results would have great 1y exceede(100 percent. This assu=es tha,:
4

'

|
.

. ] (_../-
, . ,

the vet tes:*

method ,vould increase =axi==m relative density by 4 or 5 percent
!

!
which appears reasona@s based on Aenelrecent vet test results run on ec=paraLis

! ]|
|

' . 4
1 -

. r.a t erial . d'
,

7._ . SB116507
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In suz:=:sry, only about 25 parcent of tha field te.a . sults fall within en.

area that is defi=ed by the spect icaticas ant' int .f,Me based _en the ce=
.

; .

'
. _ . . .-

pactio:
..

characteristics of soil. About !.0 percent of . I data peints falli

in an area considered possible for the given soil as defined by as ebtainable

cy pactive_ef.f g 100 percent of ASTM D 1557. Refer to figures 7a and 7bt:
_

for deter =inatics of the areas defined as acceptable.;.
<: .

#.f. - '

; j.

! Since no reliable ec=clusiens can be drawn to clearly define reliable data

( 5 m ,,- 14.k1 dr n. all seints cust be considered suseece and, thus, all /
'

'. of the ' soils testing data seines dete=ined by U. St Testing Ce= ease should /
-

'

e
..e

.

... be discarded as totally unreliable.
-s

.-;_

,',i, .

*
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.
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After consideration of a nud er of alternatives,

In
decided to prestress the subsoil by means of a surcharge.
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.. One

my view, this procedure had several important advantages.
_ . _ _ .
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of these is the opportunity to provide instrumentation, prin--a
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|: --d:
cipally pieremeters and subsurf ace settlement gages, thata-
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forecast.
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__ tested the subsoil with respect to its future settlement
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-7 ;
additional borings, sa ples, compaction tests, or other simi--=.=-r-

rft .- Such tests weuld be likely to prove inconclu-_-_
. lar. activities.7
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0 0 0 0 ry %e present nethods of

of the sands during an eartheuake.
k dewn are overeen-

estimating settlenents due to seist-ie sha e. . ,

lts of labora-3.1
servative, because they are based on the resu1

Even the settlenents' estimated on
*

'--

tory tests on dry sands.
However the cresence ofN-1

7N this basis wo ald be acceptabla. dues the frn-W..
capillary moisture in the soil would greatly re.. .;z

_-

ii durina
7. .n: .- dem of the sand grains to assu:-e a denser pos t on
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nerefore, I censider that dewatering will essen:
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~ vibration.
i ic shakedown,~ M.j$

tially eliminate any potential problems of se sm
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indi-gif The continuing investigations of the plant areandi
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== .. a
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boring progrars and other investigations.. . : . . . = = :.:
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Peneath these tanks s

-5. M_+J L location of the Scrated Water Tanks.
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N.

i t se-hg'.
investigations have indicated better and ecre cons sten

-

p ~2-M=35 BuilaYhnc

surface conditions than beneath the Diesel Generatort Icad'
1

_W293.9,
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t ih-
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Ute settlements under these test conditions werewith water.

Whatever settlement of the tanks may occur will be
.

- minimal.
d

associated primarily with settlement of the underlying an
- .T

9 ""
Since the tanks will

h surrounding fill under its own weight.

be settling with the fill, the dif ferential movements between_--
_

_ . .

T -ri_~si. i

the tanks and the surrounding soil and piping will be min -L ~-
;-[

mal, and the connections can be expected to settle approxi-. i". .

I do not consideru ..
.=~. herefore,

.

N mately equally with the tanks. -

~

that any unusual conditiens exist with respect to the Diesel
-

- c=rzr

[Q
,

Fuel Tanks, and that attention to details providing reason-
;

._
. '

]:-. .-

flexibility will satisfy all recuirem .ts.Q ''
.

able$
_ lies outside the area of__ z_. . The Service Water Structure. . . _

-c5Y - Therefore the wing presentry.=== :.
' planned permanent dewatering.

' supported by fill will be picked up by a r:ystem of piles.255|B
.,3gd "he piles amp

[ gf.; proposed procedure provides positive support.
,

': :.Mg l
to be designed to carry the strurtural loads at thsir buckI 'Wi:

_ -Q.;i
ing sertngth and will therefore be ef fective even in the eq=--T-t

~ i- _.; Since these pilecf

of liquef action of the surrounding soil.*
# *
.h=at
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are not clustered in such a way as to stress highly a largt= = = _ = .

. - r_ ..
mass of the bearing material, as in the case of the caisssV_ 2=eM

hy- ~sf
proposed for the Electrical Penetrations of the Auxiliary
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be loaded individually to 150 percenE E8 S$ $ anticipated work '
.

This procedure is conservative.ing load.

---
In summary, my overall impressions and conclusions con-

..

The
~ cerning the proposed remedial measures are as follows:

.. = . -d
Like--2- := investigation has proceeded in a progressive fashion..- -a

C '' ,
L~ ' . 5
" .. -

most investigations of this kind, it has not always proceeded- - ;. =

in a straightforward way, but has appropriately pursued var-

[_C^ Although it is still continuing in some-+
7"~ ious approaches.
.:= - r-:*
. . . . _ rsspects, I consider that it has now disclosed the significan(
~ 6. .1".

conditions and potential problems associated with the founda-
. . .: =
. . . - - - - -
J,e m*'-

;;. .m

- tion conditions of the site. As a result of the studies, a3_:-B%
':J=-s Et
Mr Each solution is suited tf
E-5' variety of solutions has evolved.
.-.=:=

~ the specific conditions and proble:as of a particular part ofa E-s :
=M' s

-.

:nw:= = - . . - However, the potential for liquef action has-

W J#' the facility.'
. - .

.

.
.

I i=-25 .... been e?.iminated once and for all, ud e.any potential uncer-. *

-|
}.--:=ti}g

"

tainties have been eliminated by full-stale leading er proo?,E-EEL
,

i 9f:.
[ testing where such procedures havs been found advantsgeous.d.- i-.i

! ..; __- #
_. =._m

- In my judgment, this is a strong advantage of the procedure..----_.:
,7@j

.

i

i ~'.~F_i?
!.' adopted.
iE_5[':-T
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Finally, the proposed solutions do not require unreases'-gg.gf1

able maintenance or wenitoring during the lifetics of theI :-

f .. Qf
- . plant, and can therefore be adopted with confidence.. . . . .
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-~ PERSONNEL OUALIFIC.'sTIONS '
~

NJG 2 21979-
.--

'

-
.,

[.
'' ' ' As part of the cause analysis the education and experience of personnel

-,

involved in the soils operations at the Midland Jcb site were reviewed.
: ;

!
.

This review -indicated that during the course of the Midland Project soils.

operation (7/73 to date of review) 51% of the personnel assigned to soils had
.

,

at least: an M.S. in civil or soils; 'or a B.S. plus one or more years of soils

experience, or an equivalent combinatlon of education and experience. This includes
., . - .

,

Bechtel.QC inspectors, Bechtel QC per'sonnel doing reviews only, Canonia QC, U.S.
,

Testing technicians, Bechtel Field Engineers, and Bechtel supervisors.

This indicates that the personnel involved in the soils operations had*

! sufficient education and experience to carry out the tasks assigned to them.
'

j>

'

In addition, the review indicated that except for the initial period

(7/73 - 1/25) when all personnel were 'new employees', an average of 39% of
,

,r the senior soils people (described in the previous paragraphs) continued on
J

from one. period to the next. For the lower level soils personnel, 38: continued from

the initial period over into- the 1/75-10/76 period, but only 8 continued on into
.

| the 20/76-preser.t period.
;

J h-

! Many senior soils personnel were retained during the 1975 slowdown but -

1- .

there was a need to restaff with mostly new lower level personnel in 1976 to; ,

!-

.I suppore. the reactivation of soils activities. This resulted in some decrease in the'

-I
ave. rage experience level of personnel,.but sufficient qualified, experienced personnel

:
'

. were available at all times, especially when recognizing that the major portion of
q

-

.

'** the soils work had been'siready comp 1'eted. *

,; , ,
,.

. , ,,} . , ,. . '
'.i ,;- '

.
, , ,

_

_

,,' j Based on the, foregoing, we have concluded that the qualification / experience g,
' -

,

.t . g .' ',: .
' .?.

'

} 1evef of p'ersonneE issigned to the Midland Project soils operations was not a
~'
,,

: - *
. .

* probable (contributing) cause of the settlement problem at the Midland Jobsite'.-'

-
.

'
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Job 7220 Midland Project
Project QAR 50-40 :" Febmary 3, Res.o:"

CLR-02-78-Ot3'

. ':- G. L. Richardsen
,

_

^

Quality Assurance. .

lacking Midland, MI t .. 207wn. - 4-

'
,

t
,..

,

, ,

~

In your response to the subject OkR, schich identified problems with
moisture tests on soils placement, you indicated on Aug. 11, 1977

i that moisture tests will be taken'in the borrow areas at the start
of the day and as needed to maintain the proper testing frequency.

Duritig" review of the records in the QC Vault to verify acticns taken.

in respense to QAR 50-40 f t was noted that there is no evidence of these
record tests' being taken. Upon further investigatien it was discovered
tftat U.S. Testing raintains a 1:g fer these tests and they are not being
reviewed by Q.C. We feel that these tests should be maintained in the
vault and reviewed by Q.C. for adequacy.

.

Please take appropriate actions to locate the moisture tests, review
these tests aqd file them in the vault. It is requested that these
actions be taken by March 1,1978 so that QAP,50-40 can be closed out.

.
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RECORDS ON REMOVAL OF NATURAL SANDS 7220, }CDLA'ID 1 & 2;,, s.suance
D. R. Johnscu

- J. F. Newgen

The call was made to update Keeley on our search for
records relating to removal of the natural sands. This J. Milandin

-

search had been started as a result of the April 1978 .
FSAR question 362.2 which asked for a discussion ~of the W. G. Moring
methods employed in mapping and. removing the sands under
Class 1 structures and beneath ncn-Class 1 structures if

'

their failure could endanger the adjacent Class 1 structures. -

We have records to show that the sand was removed under CA b d
the main plant power block and under the service water ROUTE E <
pu=p structure. From the present boring program it appears LGAE $' 9|that there are no natural' sands under the diesel building.

We have not so far been able to find records on the tank V'l (1)MM
farm north of the power block or the service water piping ] |,,

or the Class 1 electrical duct runs. We are still reviewing i
Field Engineering records and expect to be complete with

.

g |
,

FIP1NG
,

this in about two weeks. | , ,.4
| |

;

'

Keeley indicated that Consumero Power intends to discuss t **" |
this record search with' the NRC today. We think that is , ao |

| a good idea to brief them although we do not see it as a
=ajor proble.m yet, since we have so far not encountered SECT |
any soft natural sands under the Class 1 structures or

RLENO.) |
,

cceponents. The FSAR question will be answered when the
, ,,

*

present boring program results hs.ve been evaluated. g# ,y Ne
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Bechtel Power Corporation

interoffice Memorandum'

.

Ca March 25, 1974To V. Rolub

From G. Richc=dsenso,.e Soils Tasting
Specificatic: 7220-C-2C8 & C-210

or Quality Assurance

Ai Midland, Michigancoo.n io
l

$ Two iiCR's have been generated that involve testing of soils in the
Q-listed emban2=ents at this jobsite. The first, Ho. C-26, indicatei
that the testing frequency for in-place density was 1/2300 yds.3*

instead of the specified 1/500 yds.> P aced. This problen apparent 17l

occurred over the entire placement year of 1973 UCR No. C-26 was.

generated on 12/05/73
,

NCR No. C-55 was generated on 1/28/7h. (It should be noted that no
work has occurrei under this centract since Dece=ber 1973 due to
inclenent weather and agreenen with the subcentractor to do no further
work.) This ;*CR describes nunerous tests that failed to neet the
require =ents for =oisture centent and were either not reverkei or not
retested to establish the effectiveness of the reworking of the

affected =aterials.
.

. . . . .

The probable cause of the above UCR's is .one of a lack of cc==anicatien
-

-

between Geo-Tech personnel at the jo'esite and QC personnel. At the
time the work was progressing Geo-Tech was directing the operation,

,

j. reviewing tests, etc. Good centrol of testing frequencies ani retests
was not ~ 4 tained. The inspection plans in use were brief and did;

|
not identify the need for frequent-testing. The above problens have
been rectified as QC will have surveillance and acceptance responsibili-i

| ties as defined en the new inspection plans. The new plans are inprovei
i and detailed and provide direction for testing and acceptance of
i materials.
.

I 1 progran to drill and take undisturbed senples in the affected area has:

i been planned. The werk is schedulei to start this date ani "_11 pre-
I vide necessa.:/ data to prcperl/ evaluate the enis;ing conditions of

,

the in-place soils. Fron this evaluation, any ccrrective s.cticn
necessary can be dete - %ed by Engineering.

i The need for additional training of inspecters was recogniced by the,

field forces. This training is cc==ittei to en NCR C-26 and is to be
ec=pletei pric: to the resu ption of verk. Also tha need fer clcser
surveillance of the testing lab was recep.icei en the ~CR. This has'

| been accenplished by assig.ing a full ti=e QCR to su:: reillance and
; technical direction of the lab.
:

l SB103233
.t

I
T
#

50:s .W21
-. .
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.. Bet .el Power Cor;;cration.
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'd. Holub -2- March 25, io7h

(

is can be easily dete 4 ed f ca the discussien vi'' ' ''-4 s nene,

~

the problens identified with the placenents of enb=+ents at this
jobsite were sig:ificant. However, the problens have been identifisi,
f.:rther work has not been pernitted, action to correct the de'4ada- 'as=

~ has been taken, the underlying causes have been identified and action
to preclude repetition has been taken. It is cy opinion that a MCAR-1

- issued at this ti=e would serve no useful purpose and would only
reidentify a problem that has been previously identified and well
controlled.

-
. 9 .

n
. , W -- . &4 a u6. w
-
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G. L. Richardson
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Bechtel Power Corporation
777 East Eisenhower Parkway

[O?33$ Ann Aroor, Micnigan
*'~ aserueress: P.O. Bcx 1000, Ann Arcor. WChtgan 481 C4

\ l

November 9, 1979 mm,%g gu.w

~

|
td2GU7pi.ehe,.f
Recconte Peo'dMcate
cA Action hem No.

BLC-8438
soute i in's : Act i c: i...-

-

Mr. G. S. Keeley -
g

<

Project Manager Reso.Cer.| |
,8

--
Consumers Power Company sect til | |
1945 West Parnall Road *

; ti,,, m j ,, , , |Jackson, Michigan 49201 ''s

Ml.W
Midland Units 1 ; .

.

AW4'y 8; Consumers Power e ,

| I
,

Bechsel-Jo (7220 sr.
~

,,

MOOTH COPY - RESMONSE T1) )w

j 50.54(f) QUESTION 4 g
-;

1 ,
- c.n. |

Dear Mr. Keeley:
_ _

In response to Ben Marguglio's request of' November 8,1979, three copies
of the enclosed November 8,1979, draf t were delivered to Ben Marguglio
for Consumers Power review today. This draft represents the results of*

.
a review of the October 26, 1979, draf t at Consumers Power on November 6,

.; 1979, with Messrs. Marguglio, Bird, Horn, Milandin, and Rixford.
,

Status and comments for each part are summarized as follows::

q+
Part (1) reflects all connents of Consumers Power and Bechtel through
November 8, 1979.

b Part (2) reflects all comments of Consumers Power and Bechtel through
November 8, 1979.7

:.
Part (3) is essentially a new rewrite prepared by Ben Marguglio during
the November 6, 1979, review. It provides a logic tenor different than#

recommended in Bechtel's draft of October 26, 1979. This Bechtel response,
which was a combined response to parts (3) and (4), said:P

,- .

^L - the program was effactive

4 - it had continual assesment and improvement
- we recognize NRC's concern for needing added confidence

!7. - we will report the results of all our actions to NRC
- we will provide rationale as to why these actions provide confidence!-

|
- we will look at previous actions in retrospect which were taken

on 50.55e and NRC I&E reports (This item was not a firm
i recommendation.)
p

\-

S*]I033g5'
-

' ,. ,,

.

, , n -- e ---e- - - ,e - n --a e ,- +-
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Bechtel Power Corporation_

Mr. G. S. Keeley
November 9, 1979

,

Page 2,

C02559
The Consumers Power November 6,1979, version:

1

- does not say the program is effective - rather says we have
confidence based on several reasons, therefore, it is recognized
that a response to part (4), program effectiveness, is still

i
necessary

- the program had continued improvement and itemises chose
improvements by year

- makes no commitments for further reporting'

Both drafts do respond to part (3) which requests more information for
, material reported in ene original report.

t

Part (3) Consumers draf t has not been reviewed by Bechtel Management.
The attachment to part (3) reporting the status of action items is not
included in the November 8,1979, draft since it is repeat material
and because of the extensive rewrite of format, it could not be readied
for today's transmittal. The attachment does not require further review
and will be ready for the final transmittal to NRC.
Part (4) to be prepared by Consumers Power as agreed to by Ben Marguglio.

I understand Steve Howell and Ben Marguglio already have the benefit of.

your general comments.

Very -uly yours,

Y
.

John A. Rutgers
Project Manage'

JAR /JM/js
:

! Attachment
i

cc: P. Beenel'

I W. Bird w/o Act.
I J. Clements

L. Curtis

'j . N

| S. Heisler
D. Horn w/o Act.;

'

S. Howell
B. Marguglio'

J. Milandin
F. Porter
R. Rixford
E. Rumbaugh

,

R. Simanek
!

SULC333g
.

I,

.

4

- -
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Bechtel Power Corporation
Inter-office MemorandumCCFM-8017/AI-917 _

~,. .... . /~~~ q.

To L. A. Oreisbach ~u; , _ y,
.,

Date June 11, 196U L:5 YR = u:. '

Subject Midland Project, Units 1&2 R*=omeRe:e en,

CPCo NCR M01-9-0-038 From E. D. Newman M Actien ':em t.c.

" v .w. , w. . 2. , ccm .... i
O Quality Control rgr.m

Copies to R. A. Simanek At Midland, Michigank W ? ' M
Job No. 07220 ! 1+c: m i I hdL. E. Davis

iY*'2[*N-f]dcype,

_ .an W.

. r-
References: (A) CPCo NCR M01-9-0-038, dated 5/15/80 8 nN< I

,

(B) QA AI S-284, dated 5/20/80
|' |

EESt

- .. 1 i
This is considered to be Quality Control's comolete resoonse te4 ef.erenee..

~

(A) above. .'
'

,, _

All C-1.02 " Compacted Backfill" QCIR's from 1979 through May 1,19 ;
reviewed for the placement locations of "Q" backfill materials compacteo
using the equipment listed in Reference (A) above.

The equipment referenced in (A) above are as follows:

1. GP-7000 - Vibrotary compactor - hand operated (BEBC-3162)
"Q" & non "Q".

2. CA-250 - Vibroplus (drum)-self-propslied (BEBC-3162)
"Q" & non "Q".

3. CF-43 - Vibroplus Dynapact - (IOM dated 9/4/79, Afifi to
Curtis) non "Q".,

4. RV48 - "Pago Stick" - hand held (BEBC-3301) "Q" & non "Q".'

;

4 The following is a list of "Q" listed backfill areas containing IR No.,j Date, Area Coordinates, and the Type of Equipment used during compaction.
r It should be noted that 1) all soil placed in "Q" areas, during this time
] period, is cohesionless material and 2) for the most part, several different

types of equipment were used during the compaction of material..

,

'

,$hould any further questions arise, please contact this office,.

j k > ,.. m u J
'

E. D. NEWAAN
'

PROJECT FIELD QUALITY CONTROL
"

ENGINEER
EDN/SDK/sje

,

| Response Required: NO

S!)l03521

.
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IR NO. DATE LOCATION EQUIPMENT USED-
-

C-1.02-122 8/30/79 55143 - S5159 GP-7000 & GVR-220Y
- E163 - E177

C-1.02-122 8/31/79 55143 - 55159 GP-7000 & GVR-220Y
E163 - E177

~

C-1.02-123 9/5/79 S4600 - S4660 GP-7000 & GVR-220Y
~ E335 - E370

? C-1.02-123 9/6/79 S4600 - 54660 GP-7000, CA-25D &

1_
E335 - E370 GVR-220Y

--

_ C-1.02-124 9/10/79 S4540 - S4610 GP-7000 & GVR-220Y
E330 - E370

. . __

C-1.02-124 9/11/79 54580 - S4630 GP-7000 & GVR-220Y'

: E288 - E338

: C-1.02-124 9/11/79 S4540 - S4610 GP-7000 & GVR-220Y
: E330 - E370

2 C-1.02-12a 9/12/79 S4540 - S4610 GP-7000 & GVR-220Y
'

~

E330 - E370 .

C-1.02-124 9/13/79 S4540 - S4580 GP-7000 & GVR-220Y
' E312 - E330

- C-1.02-124 9/14/79 S4540 - S4580 GP-7000 & GVR-220Y
- E292 - E312

: C-1.02-124 9/15/79 54540 - S4580 GP-7000, CA-25D &
w E292 - E330 GVR-220Y
b

C-1.02-125 9/17/79 S4540 - S4580 GP-7000, CA-25D &,

y E292 - E330 GVR-220Y
C

> C-1.02-125 9/18/79 S4625 - S4660 GP-7000 & GVR-220Y
f.i E235 - E300
>

)$
C-1.02-125 9/18/79 S4540 - S4580 GP-7000 & CA-250

( E292 - E330
~

C-1.02-125
L

.
9/19/79 S4615 - S4660 GP-7000 & GVR-220Y'

.

E175 - E235
N

C-1,02-125 9/22/79 S4570 - S4635 CA-25D & GVR-220Y

| E250 - E300

C-1.02-126 9/24/79 54535 - S4575 CA-25D & GVR-220Y
E250 - E300

'i
;

5D103522r

. ... - . . . . . . - . - . - . - . . . . . . . .
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IR NO. DATE LOCATION EQUIPMENT USED

C-1.02-126 9/25/79 S4535 - S4575 CA-250 & GVR-220Y
E235 - E300.

C-1.02-126 9/25/79 S4605 - S4635 CA-250 & GVR-220Y
E250 - E300~

w

- C-1.02-126 9/27/79 S4600 - S4625 CA-25D & GVR-220Y
?;- E175 - E220

b C-1.02-126 9/27/79 S4575 - S4600 CA-25D & GVR-220Y
E175 - E2357

2. C-1.02-126 9/28/79 S4535 - S4605 CA-250 & GVR-220Y
E E235 - E300

'' C-1.02-126 9/29/79 S4555 - 54625 CA-250 & GVR-220Y
- E175 - E235

C-1.02-127 10/1/79 S4575 - S4660 CA-250 & GVR-220Y

i E165 - E235

-
- C-1.02-127 10/3/79 S4600 - S4660 GP-7000 & GVR-220Y

E100 - E165

C-1.02-127 10/4/79 S4625 - 54660 CA-25D & GVR-220Y~

E120 - E165
.

1 C-1.02-127 10/4/79 S4629 - S4635 RV-48
i E175 - E182
i
. C-1.02-127 10/6/79 S4600 - S4660 CA-250 & GVR-220Y
a E100 - E125

i C-1.02-127 10/6/79 S4975 - 55005 RV-48 & GVR-220Y
'- E653 - E675
l-'

$ C-1.02-128 10/8/79 S4572 - 54660 CA-250 & GVR-220Y
;$ E100 - E155

r=

C-1.02-128 10/9/79 S4585 - S4660 CA-25D, RV-48 &

f'J; E100 - E165 GVR-220Y

h -

-S C-1.02-128 10/10/79 S4585 - S4660 CA-250, RV-4B &'

[ E100 - E165 GVR-220Y

C-1.02-128 10/11/79 S4975 - 55005 RV-48 & GVR-220Y

h
E653 - E67

k C-1.02-128 10/12/79 S4630 - 54645 RV-4E & GVR-22CY
,

E300 - E315( .

C-1.02-128 10/13/79 S4630 - 54645 RV 4B & GVR-220)

E-
E300 - E315

58103523
,

.
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IR NO. DATE LOCATION EQUIPMENT USEC

~

C-1.02-129 10/16/79 S4665 - S4672 RV 48 & GVR-220Y
E135 - E195

'

C-1.02-129 10/16/79 54570 - S4630 CA-25D & GVR-220Y

} E235 - E300

C-1.02-129 10/16/79 55220 - 55320 GP-7000 & DVU-3001
E490 - E500

7

3 C-1.02-129 10/16/79 S4665 - S4682 RV-48 & GVR-220Y
3 E180 - E210

C-1.02-129 10/17/79 S4665 - 54672 RV-48 & GVR-220Y
2. E210 - E285
s

4 C-1.02-129 10/17/79 55220 - 55320 GP-7000 & GVR-220Y

[ E490 - E500
-

-
.

C-1.02-129 10/18/79 S5060 - S5070 RV-48 & GVR-220Y'

E175 - E210"

1 ;

; C-1.02-129 10/19/79 55055 - S5075 RV-48 & GVR-220Y
E175 - E210

C-1.02-129 10/20/79 S5055 - S5075 RV-48 & GVR-220Y
E175 - E210

- C-1.02-130 10/26/79 S4995 - S5035 CA-250, GVR-220Y
E795 - E825

'

E C-1.02-130 10/27/79 55250 - SS310 RV-48 & GO-220Y
I E483 - E495

h C-1.02-131 10/30/79 S4645 - S4662 RV-48 & GVR 220Y

!: E80 - E95
, w

t C-1.02-131 11/1/79 S5299 - S5305 RV-48 & GVR-220Y

f E520 - E523.5

_

C-1.02-133 11/12/79 S4888 - S4895 RV-4B
E445 - E455

'

.I C-1.'02-133 11/14/79 S4888 - S4895 -RV-48

[{ E445 - E455

C-1.02-135 11/27/79 S5100 .S5130 RV-48 & GVR-220Y
E140 - E150

f:

} C-1.02-135 11/28/79 S5110 - S5150 RV-4B & GVR-220Y
E150 - E175

!

%

S3103524
'

.
.
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IR NO. DATE LOCATION EOUIPMENT USED>

C-1.02-136 12/4/79 S4635 - S4665 RV-48 & GVR-220Y
E325 - E345

C-1.02-136 12/6/79 54790 - 54825 RV 48 & GVR-220Y |

E80 - E105

- C-1.02-136 12/7/79 54820 - S4865 RV-48 & GVR-220Y
E75 - E85

+
~

C-1.02-136 12/7/79 S4790 - S4825 RV-48 & GVR-220Y
; E80 - E105

C-1.02-137 12/14/79 S5085 - 55115 RV-48 & GVR-220Y
_

E335 - E365
.

; C-1.02-137 12/15/79 55085 - S5115 GP-7000 & GVR-220Y
; E335 - E365

: C-1.02-137 12/15/79 55055 - 55090 RV-48, GP-7000,
E335 - E355 GVR-220Y

.

C-1.02-137 12/15/79 55156 - SS185 RV-48 & GVR -220Y
? E175 - E250

C-1.02-137 12/15/79 S5035 - 55055 RV-48 & GVR-220Y
~

E335 - E365

C-1.02-138 12/16/79 55060 - S5095 GP-7000 & GVR-220Y
_. E335 - E355

.. C-1.02-138 12/16/79 S5165 - 55185 RV-48 & GVR-220Y
E175 - E255,.

"1

{? C-1.02-138 12/17/79 S5035 - 55060 GP-7000
E335 - E365

- C-1.02-138 12/17/79 55035 - S5050 RV-4B & GVR-220Y
- E315 - E335
I C-1.02-138 12/17/79 55172 - S5177 RV-48 & GVR-220Y
P E175 - E255
r.

i C-1.02-13 8 12/17/79 S5165 - SS180 RV-48 & GVR-220Y
*

E255 - E320.

C-1.02-138 12/18/77 55041 - S5056 RV-48 & GVR-220Yc'
E310 - E345

.? C-1.02-138 12/19/79 55035 - S5050 RV 48 & GVR-220Y
<- E310 - E345

b

r C-1.02-138 12/19/79 55165 - 55180 RV-48
E255 - E320

.

f SB109525

_.. .. _ . . - _ _ . . . - . . . . . . - . _ _ . . _ , ,
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IR NO. DATE LCCATION EQUIPMENT USED'

C-1.02-138 12/20/79 S5126 - S5150 RV-48, GVR-220Y
E180 - E220

C-1.02-13 8 12/20/79 55035 - 55050 RV-48, GVR-220Y
E210 - E230

C-1.02-138 12/20/79 55035 - 55050 RV-48, GVR-220Y
E310 - E345

;

C-1.02-138 12/20/79 55126 - S5152 RV-48, GVR-220Y
E222 - E258

C-1.02-13 8 12/20/79 S5165 - 55180 RV-48, GVR-220Y
E295 - E320

C-1.02-139 12/26/79 SS126 - 55141 GP-7000 & GVR-220Y
E219 - E254

C-1.02-139 12/26/79 S5126 - S5156 GP-7000 & GVR-220Y
E256 - E291

,

C-1.02-139 12/27/79 SS126 - S5156 GP-7000 & GVR-220Y
E175 - E215

->

C-1.02-139 12/27/79 S5126 - 55156 GP-7000 & GVR-220Y~
E215 - E255

C-1.02-139 12/27/79 S5035 - 55056 RV-48 & GVR-220Y
E210 - E260

C-1.02-139 12/28/79 SS126 - SS156 RV-48 & GVR-220Y.

| E295 - E335
t
'

C-1.02-139 12/28/79 S5165 - SS185 RV-4B & GVR-220Y

(: E320 - E345

C-1.02-139 12/28/79 55035 - 55056 RV-48 & GVR-220Y"

* E210 - E260
I

I C-1.02-140 12/31/79 S5035 - 55056 RV-4B

.I E290 - E345

I C-1.~02-140 12/31/79 S5126 - 55156 GVR-220Y, RV-4B
'

E255 - E295 |e
.

1

~ ' C-1.02-140 12/31/79 55126 - S5156 GVR-220Y, RV-4B.

E295 - E335

C-1.02-140 12/31/79 S5165 - S5185 GVR-220Y, RV-4B
E345 - E390j

t

f.

501.09526

,

.. - ....-.-... . .....-.... ... . . . .
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IR NO. DATE LOCATION EQUIPMENT USED
_

C-1.02-140 12/31/79 55140 - 55156 GVR-220Y, RV-49
E330 - E390

C-1.02-140 1/2/80 S5126 - S5156 GVR-220Y, RV-48
E295 - E335

C-1.02-140 1/2/80 55140 - S5156 GVR-220Y, RV-AB4 .-

_. E330 - E390
:ty

E C-1.02-140 1/2/80 55035 - S5056 GVR-220Y, RV-48
E290 - E345

.. C-1.02-140 1/2/80 S5035 - S5056 GVR-220Y, RV-48

._
E215 - E295

; C-1.02-140 1/3/80 S5165 - SS185 GVR-220Y, RV-48
E320 - E345;

E C-1.02-140 1/4/80 S5140 - S5156 GVR-220Y, RV-48
i~a E330 - E350

C-1.02-141 1/8/80 S5165 - SS185 RV-48 & GVR-220Y
f E390 - E410
.w

E C-1.02-141 1/8/80 S5140 - SS156 RV-48 & GVR-220Y
E390 - E410

C-1.02-141 1/8/80 S5035 - S5056 RV-48 & GVR-220Y
_

E255 - E300

C-1.02-141 1/9/80 S5035 - S5056 GP-7000 & GVR-220Y
.g E300 - E330

h C-1.02-141 1/9/80 55035 - S5056 GP-7000
.

-'I E330 - E355
'C

f;,;; C-1.02-141 1/10/80 SS165 - 55185 RV-48 & GVR-220Y
E410 - E445

[I
n C-1.02-141 1/10/80 S5035 - S5056 GD-7000
5 E300 - E355
h:..
!! -C-l'.02-141 1/10/80 55140 - SS156 RV-48 & GYR-220Y

"

ii E350 - E390'

p:
X C-1.02-141 1/10/80 SS150 - S5156 RV-4B & GVR-220Y j

'

.. E410 - E445 i

-

C-1.02-142 1/14/80 55035 - 55056 GP-7000 & GVR-220Y
E285 - E300

,

SB109527
.

;,

'
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IR NO. DATE LOCATION EQUIPMENT USED

C-1.02-142 1/15/B0 55035 - S5056 GP-7000 & GVR-220Y
E270 - E290

! t

!- C-1.C2-142 1/15/80 S5175 - SS200 RV-48 & GVR-220Y
E440 - E470,

> C-1.02-142 1/15/80 S5165 - 55175 RV-48 & GVR-220Y

|
E445 - E485

C-1.02-142 1/15/B0 55145 - S5155 RV-48 & GVR-220Y
E430 - E460

a

C-1.02-142 1/16/80 S5035 - S5056 GP-7000 & GVR-220Yi

E270 - E290'

J C-1.02-142 1/16/80 55035 - 55056 GP-7000 & GVR-220Y

i E240 - E270

$ C-1.02-142 1/16/80 55175 - S5195 RV-48 & GVR-220Y
E470 - E410

C-1.02-142 1/16/80 55145 - S5155 R/-48 & GVR-220Y
E460 - E490

C-1.02-142 1/17/80 55035 - S5056 GP-7000 & GVR-220Y
E240 - E270

,

!

C-1.02-142 1/17/B0 S5175 - S5195 RV-48 & GVR-220Y
'

I E470 - E410'

'
C-1.02-142 1/17/80 S5185 - 55205 RV-48 & GVR-220Y

E468 - E482
,

C-1.02-142 1/17/80 55165 - 55175 RV-48 & GVR-220Y
E485 - E505

C-1.02-142 1/18/80 55035 - 55056 GP-7000, DVU-3001
E210 - E245 GVR-220Y

,

|

C-1.02-142 1/18/80 S5145 - 55155 RV-48 & GVR-220Y
E490 - E550

C-1.02-142 1/18/80 55045 - 55056 GP-7000 & GVR-220Y'

E245 - E285

C-1.02-143 1/21/80 S5045 - S5056 GP-7000 & GVR-220Y

| E245 - E285
:

C-1.02-143 1/21/80 S5035 - 55056 GP-7000 & GVR-22Ci
>

i E210 - E245>

C-1.02-143 1/22/80 55035 - 55056 GP-7000 & GVR-220Y
g. E210 - E245

.

i

S0103528-

J

"
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IR NO. DATE LOCATION EQUIPMENT USED |

C-1.02-143 1/22/80 55165 - S5175 RV-48 & GVR-220Y
E445 - E515

'; C-1.02-143 1/22/80 55175 - S5205 RV-48 & GVR-220Y
,

E440 - E482
, .::

* C-1.02-143 1/23/80 55035 - S5056 GP-7000 & GVR-220Y

[~ E210 - E245

C-1.02-143 1/24/80 S5220 - 55235 RV-48 & GVR-220Y

$ E485 - E500
,

~

C-1.02-143 1/25/80 S5035 - S5056 GP-7000 & GVR-220Y
E210 - E245

C-1.02-143 1/25/80 S5035 - S5056 GP-7000
N E245 - E285
;

_ |; C-1.02-143 1/25/80 55035 - S5056 GP-7000 & GVR-220Y

b E175 - E210
m

I C-1.02-144 1/28/80 S5035 - S5056 GP-7000
,

~ *

E210 - E290

2 C-1.02-144 1/28/80 SS220 - S5235 RV-48 & GVR-220Y
E485 - E500"

C-1.02-144 1/29/80 S5035 - S5056 GP-7000
E290 - E355

,,

I C-1.02-144 1/29/80 S5235 - SS300 RV-48 & GVR-220Y
E485 - E500=

E
q C-1.02-144 1/30/80 55035 - S5056 GP-7000 & GVR-220Y
- E175 - E210

[,' C-1.02-144 1/31/80 S5035 - 55056 GP-7000 . ...

,

b..
E175 - E210

;

i- C-1.02-146 2/14/80 S5305 - S5315 RV-48

f E495 - E520
y
.'~ C-1.02-148 2/25/80 55200 - S5225 RV-48 & GVR-220Y*

p E475 - E490'

b C-1.02-148 2/26/80 S5215 - 55225 RV-48
,

J E520 - E530

C-1.02-148 2/26/80 S5165 - S5225 GP-7000, RV-48 &
E515 - E555 GVR-220Y"

5 C-1.02-152- 3/24/80 S5035 - S5070 RV-48 & GVR-220Y
E165 - E175

SD103523
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IR NC. DATE LOCATION EQUIPMENT USED

C-1.02-152 3/25/80 S5035 - S5070 RV-48 & GVR-220Y
E160 - E175

I C-1.02-152 3/26/80 S5035 - 55070 RV-48 & GVR-220Y'

E160 - E175
{" _

C-1.02-153 3/31/80 55300 - S5315 RV-48 * GVR-220Y~

, .
E485 - E520

~.? C-1.02-153 4/1/80 S5125 - 55160 RV-48 & GVR-220Y
.

E540 - E575*

.h C-1.02-153 4/1/80 55115 - S5130 RV-48 & GVR-220Y
i- E530 - E545

, n

h C-1.02-153 4/1/80 S5070 - 55085 RV-48 & GVR-220Y
i E165 - E175

i 1
C-1.02-155 4/14/80 S5085 - S5110 RV-48 & GVR-220Y'

-

f E250 - E256

: O C-1.02-155 4/16/80 55085 - 55110 RV-48 & GVR-220Y
:: E250 - E256

C-1.02-155 4/17/80 S5085 - 55110 RV-48 & GVR-220Y
' "

i E250 - E256
; *
'

~ C-1.02-156 4/22/80 S5116 - 55122 RV-48 i

: E250 - E256
.

C-1.02-156 4/23/80 55058 - 55062 RV-48p
4* E215 - E228

1 t
E- C-1.02-157 4/30/80 55035 - S5042 RV-48 & GVR-220Y
2 E320 - E379 Equipment Classification:1

.} H-8-W Vibrotory'

.p (Model GP.7000) - Ground

{ Pounder W/26" X 30" Plate;

.[f
C-1.02-157 5/1/80 S5035 - 55042 RV-u8 & GVR-220Y

E320 - E379 "J" Foot Wacker(GVR-220Y)
I"

-<.3 Vibro Plus Self-Propelled
b '(Model CA-25D) "Vibrotory
4 Drum Roller"

; . ;"
'

" Rammer-Type Compactor"
.. , .

(Model RV-48) - "Pego Stis
.

E "Wacker" Vibrotory Plate
[. W/8" Outriggers

(Model DVU-3001)..

f
.

581.09530

f
.
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I

9/14/76

: 25-11 -2, ,

XXP a- G. Richardson" * * ' * *.
Midland Units 1 & 2 Cons truction " * ' " J. Hoek. . . . . . . . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . .

'

N/A N/A Canonie OA Manual J. Connolly
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
*
0uality Control Hotices Manual SF/ PSP G-1.1

. , , . . . .

Section 7.1
1

"It shall be the risponsibility of the Project Field Quality Control Engineer to assure that
the work performed by on site subcontractors is done in full compliance with their

'

Bechtel approved Quality Assurance / Quality Control Manuals and other quality requirements
of the subcontract documents."

., ,

.,..
Contrary to the above; sections of the Bechtel approved subcontractors QA/QC manual CanonieConstruction Co.) are not being implemented, (some sections may not be applicable.) (Upon
further investigation, the approved subcontractor's manual is in direct conflict with

( oject approved specifications.
D-

'|

..e following are examples of conflicts between the Canonie QA Manual and Project specifications.
j SECTION17.0 Quality Assurance Program for Structural Fill (Soils) - Canonte QA Manual

1) 17.3 Quality of Material "The soil shall ... contain no more than 40t minus f200
'

sieve material."1

Spec. 7220-C-210; Table 12-1, sheet 1, " Zone 2 material ... random fill, gradation,-

:

no restrictions. (Continued on pace 2)p......................."-
L

1) Resolve the conflict between Canonie QA Manual and Project specifications.
2) Obtain clarification from Project Engineering as to which portions of this manual

t are applicable. It is recomended that portions of the manual that are not required
r be clearly incicated in the manual.
!

3) Require the subcontract to fully implement all portions of the manual detennined to apply.
l

{".10/31/76
"

PFOCE.
, , . ...................

[iheCanonieQAManualdatedAugust 16,1976 and Addendum dated April 5,1977 to Canonie's OA
Manual dated August,1976 were Project Engineering approved tiay 23, 1977.

Inis OA Manual and Addendum resolve conflicts previously noted in Quality Audit Findino SA.l.'

Canonie Ccnstruction Company shall be required to fully implement all requirements of their
p {' Manual wnen their work resumes.

. , .... .........

' " 6-!-1 7 k .W. r .. .b..... ... .... Wc2L2or -
- . . . - _ _

. . . . . . . . . . . . .. . . . . .. . . . .|y. ob d j Y-%'' .2o m m
| ' * . ;'/ - 77

w

.
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Block 11 continued:

s

;; 2) 17.4 "A modified proctor compaction criterion will be used for field: control of the backfill operations for soils containing from 12 to 40
i *l percent fines ... Work will be perfonned as described in ASTM designation
: ~ D 1557-70 method A." ;

| ;
; , . ' .

Specification 7220-C-210 Section 12.4.5.1
,

; _7: "The maximum dry density ... will be ... in accordance with ASTM D 1557.-

method D. Provided that the sample is prepared in four layers, each compacted,

.: with 25 blows ... (Sechtel modified proctor density test).:

|
! ! 3) 17.5.1 "The in situ dry unit we'ght of the structural fill will be determined
j - by the following two methods: a) water balloon b) sand cone."

Specification 7220-C-210 Section 12.4.4 "A nuclear de sity device may be
e

n
used provided that the results are compatible with those obtained by the spect-fied procedure."

'
i

i 4) 17.6.2 " Modified proctor tesM will be conducted with every in situ dry
j density test. . ."

j Specification 7220-C-208 Section 9.1a. "Whbn directed by the contractor..."
'

::
.

i ): 5) 17.6.4 "One grain size analysis will be conducted for every 5,000 cubic
+

'

i 1.. yards of fill placed or each day backfill is placed.";

i '

I_l
2 l

Specification 7220-C-208 Table 9-1 "One per every 10,000 cubic yards of
_ fill."

lb
i~

-
6) 17.8 2) ... all test equipment shall be calibrated and ceritifed at least

"

once every two months.

c'~ Specification 7220-C-208 Table 9-1 "Frecuency for each item to be submitted
!

by subcontractor for contractor's approval." This involves another approved
subcontractor's QA Manual (U.S. Testing Inc.).

4

1
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:

@
i

SB111710
,

s

*
.

._r ___. - _ . . , . .
-- * - - ' - * - ~



. ___ _ .. . - .. _ _. - ._ _ . _ _ _ _ _ __ _ _ . - _ _ _ _ . _ _ .. . _ _ _ _ _ __

,
. . .

*f4 P .S A -/
-

i
, .

.. .

'. Tr.o.lt:ct I it.111ty. Asnurunce' ' '

i

Itidicud Unito 1 L 2 - 7220.

I

'l
:

! 1,

Verifiestion of Cerrective /.cticn **|
'

;
c

,

Method: I

; X' l . Verify netion of respense as implemented. [|
.

!1 .g_2 .
*

''cview of documentstion or attacheents to resolve finding. |!
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Bechtel PowerCorporation,

,

interoffice Memorandum
.

; . J. P. Connolly r... ~. Q1750

Project QA Audit of Earthwork September 16, 1976a, e. ,
Subcontractor

'#~
3 '" G. L. RichardsonGLR- -

Quality Assurancee,

c ..i. J. Klacking Midland,MI i., 207..

P. Martinez
'

J. Milandin
: J. Newgen ,

,

g'. C h u . e k / L.
.

-

.

(

Attached for your action is the subject audit report. Your response

to the findings are due by the date stated on the audit report.
3

. .

G. L. Richardson.

.

i
.

GLR /JGH/sw .

Attachment

i r"
e
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Ette. I
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e ,
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0.UALITY ASSURANCE PROGRAM

PROJECT AUDIT REPORT

Midland Units 1 & 2 25-11-2t enOsser s Auoi7 NO.

20 9/3/76 to 9/15/762 JOs NO. , ,u,,,,,,,

Construction G. L. Richardson3 TTec OF AUORT 7 AumTOR

Earthwork Subcontractor J. G. Hoek4 ORG ANIZATIONS AUORTro

8 INOlVIDU A LS CONT ACT aCO j g g

9 DESCRIPTION OF AWOL? (SCOPE AND EVALUATION)
*

This audit was an evaluation of the earthwork subcontractor's compliance to his
QA program requirements. The records that were reviewed were 5 of the following;

fill placement daily reports, Document Control section was reviewed and fourLift thickness checks, corrective action reports,testing results reports. The
descrepancies were found and corrected during the course of this audit; they
were, qualifications of personnel file was up dated, the approved job specifications

-' was up dated, and the information for the daily reports and lift thickness checks
! were transcribed onto the correct form. Six drawings were reviewed for compliance'

with the drawing control register and found satisfactory.
| Except for 0AF-SA-1, the areas within the scope of this audit were found to

be effectively controlled after the corrective actions to the resolved items
.| were completed.,

'
:

!
t

! The finding was agreed to by the PFQCE.
t

to D EFICIENCIES NOTED (Q AF NO.) (SEE ATT ACHED) ACTION
I ' '

.,0 N . '$O u ri.ns
8,# " EStalkiTY 4TE

:

OAF-SA-1; Conflict between Canonie QA Manual and job specifications. PFQCE10/31/75
,

i
*

,

|! @

'| A .,,0.,,,5,.NA,... mt144 Ju nm.A,.

= = , , f ' s011fv13.

- -- -



.h QUALITY AUDIT FINDING h...

9/14/76
.f .. . ...

25-11-2
........ ......, . .. . g ,,,, .. ... G. RichardsonMidland Units 1 & 2 Construction * " ' * * J. Hook

' ^ ' *

N/A N/A Canonie OA Manual J. Connolly
. , . . . . . . . . . . . . . . . . . . . . . . . . . . . .

..

Quality Control Notices Manual SF/ PSP G-1.1
; . . ....

~

Section 7.1

s "It shall be the responsibility of the Project Field Quality Control Engineer to assure that
. the work perfonned by on site subcontractors is done in full compliance with their

Bechtel approved Quality Assurance / Quality Control Manuals and other quality requirements
of the subcontract documents."

-

.-

.u.

:
~

. , . .

Contrary to the above; sections of the Bechtel approved subcontractors QA/QC manual Canonie
Construction Co.) are not being implemented, (some sections may not be applicable.) (Upon
further investigation, the approved subcontractor's manual is in direct conflict with

( oject approved specifications.

The following are examples of conflicts between the Canonie QA Manual and Project specificationsc
SECTION17.0 Quality Assurance Program for Structural Fill (Soils) - Canonie QA Manual

' 1) 17.3 Ouality of Material "The soil shall ... contain no more than 40t minus f200
. sieve material."
r
i.: Spec. 7220-C-210;. Table 12-1, sheet 1 " Zone 2 material ... random fill, gradation,
y no restrictions." (Continued on pace 2)

,

,,y...............,......

f 1) Resolve the conflict between Canonie QA Manual and Project specifications.,

'

F 2) Obtain clarification from Project Engineering as to which portions of this manual
| C are applicable. It is reconnended that portions of the manual that are not required'

be clearly indicated in the manual.

3) Require the subcontract to fully implement all portions of the manual detennined to apply.
1

-

a

i 10/31/76 PFQCE
**

7 .................. l

e

,!|
;

i d............ @g,
!e.,,......................g...._....................

.

,

i --
|

. . . . . .

.

.
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Bechtel Power Corporation
.

Post Othee Box 2167 .

Hidlanc. Micnigan*4864o

June 21, 1977

Consumers Power Company
*

P. O. Box 1963
Midland, MI 48640-

.

Attention: J. L. Corley '

.1 Job 7220 Midland Project
Project GA Audit of Earthwork
Subcontractor No. 25-11-2 Closeout

; GLR-6-77-202

Dear Mr. Corley:

Attached for your information is the closecut of the subject audit report.
'

( Very truly yours,

). / Web: -a1

G. L. Richardson
LEAD QUALITY ASSURANCE ENGINEER

.

|
'

GLR /JGH/sw-
,
.

'

QA d
f moun I k*Attachment

'

, LQAA g
CML (1) ,

,

Clu th
N,!37

|

.'ileNb~! j

hl;Y.,

,,

'

; '!4sf. ',

3407 |
-

.j, ' pit'E EO
~ ~

i

!

t: @
'

-

.ss111713
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Sachtel Power Corporation^= " :

[-peu en.c. ec. : er
u.r.ne u.:n,s:e nuo .. -

October 22, 1975
,

Canonia Constructicn Cc osny
'P. C. ex E09 ' OCT 291976

< n. u %.. . avc.., m. ehi c. i.m. 3. . .

BECHTEL ' POWER CORP..

J B 7220A ". . '. a . 'r. J . n.- L., n.. . . .

#
Psa __

Job 7220 ':idland Pro.icet
Subcentract 722~-C-2iG
C.A. Au' cit ar.d Findings-

C-213-3-175

QA

| |Dear " , Mc!:sn!: m.

fittac7,id you trill find . cc y : ~ Oaiity As:urence .'.udit LGAE #~
.i flu.be, 25-11-2 and fir.'i ;s. g g. __.

-

It i: 113criar: t..ct 3cu revi:u. taes: f'ncine:s :nd initicte stac. g*

the recens ructicn af " cur Qut1M" *ssuranca Manual te coin-na,
cide u th currint s aci?icacic: 7220 0-2.0 9.syision ' Juster
Fe ;r ' ' '. . Mme

Your rst.ust saall e ininste a'1 crev ous cor.';icts iithe

spacif;cc:1:n 722C-:-210. The :2chr.ical per:ica shall
, ,

t cente.t enay ucrk you are requir2d to do, u describa:! in mA '75 0' the scacificaticr.s.
>,& W I-

;

j It is .also i.mportant that you r.21y to this recuest at tre g g.n- %
; earliest cessibla dste.
i

i Thsal /:u f:r your c:c: r::f on.

| ''ory truly ycu. s ,.
,

,

)
.

,

i -

| '-. . .

. . : .... .

l :?' , . !:T! i> <

l
11 -

cc: '':: rds--' 1

..-. .

,g .

I

!. @ |
\

|, .-

{ SB111716
,
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- L. .. . . g 3. ,g g. gg,

'; pgg;g.7 := 1,

7220 t/3/7 t, :/u''7e2 aos so, s .u ::? 04 :
- *- -

e#. ...... .*3 Typs er avoir . ,- -s-.
. - a z ca ' -'4 a-u.. 4. 3.?:3

. .

eo m a a n:: ATICN: ,.V3 BTE . e * t"' .*'' *" C ' ' 9 '''' - S '- ' -4; * * ' -- ' ' ' ' - ' -
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' '"A

\~

8 INDIV!:L% LS CO %? ACT4:3 .

- ., J. - -. . ...._ A C. . . w w . ~.. t r..n ,. .,. . .
-. . .

-

t

-

9 D:: Rt. tcM C. ..s:s? .:cc.*t A.so - . t t.'., *.74 c n j

This audit ',.t: :n avaluati:r. f t'.c ear . .c.-k subcen:rt::ce's cc :li!.nce to his
CA ;rogrs= re:rtra en:s. De ri :r:: ..: were rav'ct ad wara i cf : e .':*1 cuing i
" l l p l = .- *.....$ . . ''l,, . cc...*. ' . ' . ' . ' ...Y- .inw'es c.4....'u , ,.o . . .".w . i v * a .".4. e. . r*. , . .s ,

, . .
. .

-

tastir.; res.1:: re: orts. :. :cu .tr: ::. :r:1 secti:n was revic. t.: and f:ur
. r;, a

descre::an:1e: . tare fcund an : r a::ad curt .g the :::rsa cf tr.is audit; :nay
- uare., qualift:stier.s cf artenr.al file a:s to daad, tr.a aproved j:b rpacificaticn

vias u: catad, :nd tha Sfcret:d:r for :ho e,x.,y ra,:erts and i f #:.. , .. r. , ., r,.o . , , ai., '. <. r ... ). a, , n c ,,
stl t.i d .ots ch :ks.. .. ..u,,ns %. ..<.w. . ......s...,..s..., .-* . . . . .s . . . . ..... . .. s. . . . . . . . . . . .. . . . . . .,

,

g i. with tr.e d.a r. .; : ntrsi r:gitter inc f:;. d satisfai:t:ry.
Exca::: for (ci-IA-1, sh.2 arats viithir. :na scc;a of :nis audit were ':.. t t';
.s . e ,. . a w .i va /. .. . r I 3. ., d a . ..c . . . .. . ,. . 1 v , . . , c .. .. .. ... c ..,. s .. i . w .

, ..
e... . . . . .. ....... ... .. .. .. . . . . . .were ::r.*,le:c ..

{
..

-

,.. *

The finding was agraad te by :na FF0;I.,

!,

I
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Block 11 continued:
.

2) 17.4 "A modified proctor compaction criterion will be used for field
control of the backfill operations for soils containing from 12 to 40

. percent fines ... work will be perfonned as described in ASTM designation
D 1557-70 method A."

Specification 7,220-C-210 Section 12.4.5.1
"The maximum dry density ... will be ... in accordance with ASTM D 1557

.

method D. Provided that the sample is prepared in four layers, each compacted
I with 25 blows ... (Bechtel redified pmetor density test).

3) 17.5.1 "The in situ dry unit weight of the structural fill will be determined
by the following two methods: a) water balloon b) sand cone.".

Specification 7220-C-210 Section 12.4.4 "A nuclear density device may be
used provided that the results are compatible with those obtained by the spect-
fied procedure."

'

q e

4) 17.6.2 " Modified proctor tests will be conducted with every in situ dry
density tes t. . . "

Specification 7220-C-208 Section 9.la, "When dimeted by the contractor..."

; 5) 17.6.4 "One grain size analysis will be conducted for every 5,000 cubic
yards of fill placed or each day backfill is placed.

.

{ Specification 7220-C-208 Table 9-1 "One per every 10,000 cubic yards of
i fill . "-

!

;- i 6) 17.8 2) ... all test equipment shall be calibrated and ceritifed at least"

j once every two months.
,

i Specification 7220-C-208 Table 9-1 " Frequency for each item to be submitted
*

by subcontractor for contractor's approval." This involves another approved
subcontractor's QA Manual (U.S. Testing Inc.).

9

! @
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Bechtel PowerCorporation-. - -

_.

.- ,

w- ' interoffice Meniorandum
_.

%

to G. L. Richardson r.*

Saat Job 7220 Midland Project o.. October 15, 1976
0.A. Audit - File No. Q1750
0-1195 - ,* T. Thompson

f
a Subcontract Administration

,

ece** 4 J. C. Church as Midland, MI ta 368,

;

.

!
We have received a copy of the Audit Finding (File No. Q1750) con-
carning Subcontract 7220-C-210, Canonie Construction Co.

Since Canonte will only be on the job for approximately another
three (3) weeks, we request disposition of your finding be post-
poned until May 1, 1977. Prior to this time Canente will submit
a new manual which will be reviewed in its entirety prior to
1977 construction.

A Thank you fot[your cooperation. AISPONsg agQUlAID
E No a

WWe~p W*'

T. Thompson
,

TT/djm *
!
r .

'oA-

~

ROUtt |< '

I to^s /M- ,

#' Tiva @: OCT151976
'

Ttic, gi~ CECHTEL Pow!R CORP.
'

JOB 7220
'M|1 MI H. ' -

.. - .."* ' * *

| psmo f,i
'

,

t i
'

1 i.
-

ILE |/UO Jd / J #T '/-R
,( /
,

:
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.
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'

Bechtel PowerCorcoration-

Interoffice Mernorandurn-

4

J. C. C..JrChy ,m

u.a Canonia %true: ten Co. Q.A. |4anual October 25, 1976:,1,

-TG, AF,-SA-i s
'

,

; e. a. e_,e-'"#'

e.m G. L. Richardson
.

* Quality Assurance

y. ConncMy !.!idland, II c,: 2071 cu . :. v. Neu en .,

,oD 722JJ. Kitci;1ng
J.Itilat.Jin<

R. Cast'.aoerry
l i

I "our raquast for adcitional' tine to complete the corrective action
'

en the scDject Quality Audit Finding is acceptable.

! I reco ntze that Canonia's embankment placement ocerations will
cease In the near future and will not resume until sering. This
will allow ampla tice to revise their Quality Assurance Manual,

i
De reviae ans subsequent revisions of Canonie's QA !!tnuel shouldi

i n:t he limited to the discrepancies identifie2 but sh:uld also acdress
t Client and IGC cer.cerns consistent with the previcus .*sviews of
i othtr subcentracters. This review shcu'd b cenoleted ar.d projett
| Engir.eartte approval cbtained prior to rasumption of atrthworn

in tha spring of 1977.'

.
,

'

j A new codpletion date to OAF-SA-1 of 5/1/77 has been ustsbitshed.
I

,

'

!

f'

A* .

*

3. L. F.ichardsong]tg
t

ROUTI . W.
. ---. . . . y s. .i

,

g;33 Ve.*6
i -m

! CT.'.'.
'

|
--

, . _ .

} $ ./ _

? I:.3;Y. /
,

_ . . . - -

PlF;; 3 /

, @-
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. Jan. 1, 19 75 Rev. G*

Q. C GUAliTY ELEP.!!E.TT CHECHi.13T
. Oe-

@ 6 g | ;,~* *A G U C. "i~ i, Q 3 3 7* *

v t.f V . . ,,,

. .

*
4 _

.
'Subcentraktor Control, ,,,,,,,,,

. . . . , , , , . Earthwork Subcon tractor control -

25-11-P-0 '
s

a . s c. 6. . . ...

- - |

.
-E: i._

w - s i, , ,

. . . . . . , !!idlar.d 1. and 2 c:wO ~ // -2 '
_

, , , , , , , , , ,

. .,

7.5-;7g ;t; y-/</-yr. |07223 ~. . . . . . .
_

, ,,,,,,,,,
,s

.
n ..

g g, 7gggg[,. ,v s o r . . . ., Censtruetion ,; ,,,,,

s.

Subcontractor /QC/Fd. Engineering ,h. (, fjdEg. ... . . . . , . . . . . . . . , . .

C *

, .. ... is . . ...es
,, , , , , , , , , ,. ..,,

,

k # -g,1. Canonie Construe: ion Co. 7- 07/26/73g - -
,

QA Menucl -.-
,2 Canonie Constructica Co.' '

07/25/73- -

QA Manual Suppla. an:
,

,

,
. .-,

!. -
_

'

1 .

.

. .

t

: .. .. !.. .. .,

; . . . . . . . . . . . . . . . . . - < ;;,,, ,,.... , .,, ,,,,,
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/g/yyo c. L. niel:ardson
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f30 QUAllTY ELEMENT Ci1ECI(LIST
'

UN/ 2s-n-p-o -
e . - . . . . . -..

-

- z .3. ....
* *) e .... ... . . ..............

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

. . . . . . . . . . . . . . . . . ,
__

. ... ... ,,

l. sp/QC 1:n;'.ineer reporting and responsibilit- 1(2.0) !!nnitor placement operations and revleu the
les. 2(1.2) organization chart to assure the QC/QA
(NoMic h l it et. 04 <t-b ~7-P-76. * engineer is availahle to inspect hork oper- A). D*/ i.; / S,e .,3 ev'<s AN/ Mocas c//,4tf ations and reports directly to the QA/QC

gt' manancAwith an authority equal to the supe<Q,l/tt .c t e,c,,m s ,1 D./kon~ 70c * * *I* s-
intendent.- e m -4,, , ,g_

iT .% cords. 1(2.5) Review the QC records to assure they areR. $

f,d -f
3 gu co s cu'e ' ih A'd%Y /"Det t-D Aws) 2(2.4) properly indexed and stored in a fire proot *g *

'

3 ,, , ,,, f., f jg 2 ( AS) vault. Access is to be limited to persons
~

gw.

authorized by the QAE./ Asspre a signout s3 stem
'2% /l'a eu ,5 erwrece 4.eq /? y / * (P sfe.-7 is in use./ Assure all records are reviewe.

i

k 5, No c.. .T s yid nt #1 tai s.es t;- by the QAE prior to being filed. "Ihe re-
h .; cords shall Identify the following:

~

.3 Se,vB ot
d |.( )

sw r - Q s:v a uss. O $ d2h t-
'

ikc c.c os "s h .v. w 's- D 1 n. Inspector or recorder. e,il.
NOI ,)r.t <_ / ten en wi- (VA/(Vc. D4st-y De%A T-- b. Activity snonitored, oilI

c. Date. oKL 4) l.irr //s, , < ,;. r3 3 (,/et K d. Test results. ot
q ( e .R.<t c e e t". -lc noev R e 'l'87~

c. Acceptab11ity. ok
,/, g / ) t.si. 12 0 / a (g )?e vorfi f. Corrective action, if any, required
t

,j .3 yg ,7g3.g.w, g; g , or taken, ot' '

,

)Q j -t 'l >* 8 ||/ 8 - 20 ~ 8-21,* D '.3t -L*

r.. >*

mVA Assure the records include the follawing: 5' O.T I\ $ n t. n o. . . . . z,o su ox D su*

f * c..a. Procedures.(f sr u <i F CR h ~ -

::-h. Qualifications of personnel.s '

@ '' 6 e n.. sovi- iM hit:16 /'e st O.4 6,. g-
,,.c . Equipment calabration. '"

,u,,
% c- .

d. Inspection reports.(,d-c.- leo- 4V) OA'x. I c 71 e t/ 8.u . e b < - 2 b -7V . u

. ge . Ilaterial Test Reports. M''! V IA)L A e inu, 'i2v,2<,e U O3I- /6, 34g
.

%,. ' f. Audit results. 1 [,Wf.f A b'
J G_, fn or st. )-s9-jg Ae.t ox '

h*

Op/ 11 4 #35 / ~# u s t ( . b , 't 2 GA>g - oK ~ For all of above check at least one record Q
.

P % cfor each category.% '(' A o s .3 h ibor,.t 'llePo/2T Fen" t4 LY-t:AiQ e y
u c,, aN oN 'c*i. ) I ~ 7\ . <'K,

.

.

b. ,

o
. _ _ _ _ _ _ _ _ _ _ _ - _ _ _ -
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.Ij%eill QUAllTY ELEMENT CHECKLISTi-Lik ~ ~ -. 2 s- u-r-o-

.... _. s 3s . .,

. .
.) . .. . . - ..-a.....c,....,.c ...... c. ,

. , , , . . . , . . . . , , , , , , , , ... , ..,,,,

3. Docus.cnt r.on t rol 1(7.0) Review card file for 3 drawings and oneb.s h. 'R. v oatF' Rn' 6 2(fi) spdc. to assure thgy have been properlyC-10 3 0 8 -6- 73 / controlled.
,

'llie card son' t f aclude the )Q. D
sg, o g _ g _ .73 y n uenbe r, rev.,rev. date, date received. -

p (q} <y (, ., % y g,, ./ classification and distributfor.. Compare
g, n g' c, _ , g g y the revinfon to the Bechtel Control Regists 'r.3 , , (Q) */ 6 -/ -;(, y Assure superceded drawings are segregated.
|e g 1 7 (o -t e, - 7(, /

4 I.i f t thickness moisture and compaction 2(A-1) Review four QA/Q cngineer daily reportsroutrol. t)A/t)C daily reports. 2(A-2) and assure the following is included:
,

'

3El'sif2 to C.tb EC.K UST- I Tbh ( a. Record of lif t thickness (two areas). O L
;
*

; alg. I h. Ilork area limits and zones.o (I.
c. Roller speed checks. OK.,

13 A str5 ' e alt-( pq d. Equipment numbers o A. h. l),''

3 - s '(.*((, . Tv.14 -li. ,, gjo_g, B-2 7 -7(.j. 1 c. I.oad counts, o #C.

x g, y, g, g,, g 7,,,3 g,, o g(
s e

g . 3f. jg, 'g. Corrective action reporte. m
&*>N t < nut- ne 7cm, Deparas HOW; QAF SA-/ tjoc/( caus1QS (q )} 5_

,

8 m - I t, ytt *7gy tztmi~ of ''?2b' ceA>F~ Loc.T% 13E7we-en CArvon6*s CQ#1. S A--( '
^

~

7.-l /- / b 'Qvi(51- op <$ 7q f(40uAL Aab 77/e- dob Sh% % 3

~ ygp i2etait% 'ro No PAALT*se.ulA/L y*h his T or
g[.

? - t Y - > (. r

7f C INC K lsL1' s Tem 90, foT b $c/'O' Art L9- u 1- |G Rh us7 e>,r &;

toAs Akwth b oeaj r, Tuc c.eAaW L |
#, on u w Adu.t
s

.
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TELECOPY

8" Bechtel bwerCorporation -
-

'' '
-

.

I
- .

1 Interoffice Memorandum
.

(
bf i: R. L. Castleberry n..s
-r

* ': Job 7220 flidland Project o.:. ?!ovember 18,1977
Backfill 1bisture Requirement -

-

,J.' F. tiewgenj Spec. C-210 %

.i BCBE-1669R ,

'

-

or Construction -,
! -

; .

.
-

,.,
fiidland, f4I '

'

an.umu G. Richardson =

if B. Cheek
.

'

G. Tuveson
.

.-

J.' Dean .
.

.

Confirming verbal requests; please provide written clarification of .the
.2% tolerence on backfill r:nisture content during compaction. Although
ruisture tests are taken both durinq and sometims after_ compaction we
have been verbally informed that for Zone I caterial moisture tests
taken w'ithin a few days after cort:actisn which do not fall within 2%
of optimum coisture shan .5e cause for rejection of the fill, even though; .

'

, proper compaction is achieved. Information moisture tests taken core '
than a week after Zone I fill has been properly cor.pacted are not so
limi ted. 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 documentation
of backfill which was not placed in accordance with the verbal inforcation
above, if necessary. . ., ,, p , . .

' '

_/ |
-

-
- . . . . .

*/

'. JFi!/ FGT/jae ( -
*

.

;
-

1 .. .

~

- -
,

!
. .-

[ . . .
.,

,

|
t .

1

.

.

!

.'.

!'

i
; -

i

h~

5811155g &'
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( Bechtel Power Corporation
QCFM-3011 Inter-office Memorandum

To G. L. Richardson Date July 20, 1978 g 9

subject Midland Project, Units 1&2 FronW. L. Barclay jg
ij [Moisture Requirements for ~

Quality Contro'1,ECHTELJUL 21 rg73Backfill prior to Placement Of
GLR-02-78-043, QAR SD-40 o

POWER CORP'Copies to At Midland, Michigan JOB 7220J. F. Newgen w/o Job No. 07220 m_ A p4 g g ", D2
D. R. Johnson w/o

-

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

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

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

Reference a) BCBE 1802 revealed subject soil tests were not performed
( prior to placement on August 9,1977, September 30, 1977, October 3, 1977,

October 4,1977 and October 5,1977. Project Engineering was requested
to evaluate the acceptability of the material placed on above mentioned
dates. Reference b) BEBC 2287, Project Engineering concluded that all

'

soil placed and tested on August 9,1977, September 30, 1977, October 3, 1977,
; October 4,1977 and October 5,1977 acceptable as placed.

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

.

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

j this office.
; -

..

! " IS'
I"I*6

: .

'

|
"' gga ' --

'
'j f, I 'W. L. BAR

(" . , PROJECT FIELD QUALITY CONTROL ENGINEER l
1 r |

"

| 4 -, -

-
g- -m. -

WLB/EDF/fNE/RKS/jmv
, ,,

t i

l, i Attachments a. .
,

_ . . .

i ~; !
*

i "
.

-,,
.

$hby SB111573 @

_. _
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*
.

* *
* der s

.. -
' ' S. Rao

.. .;, ....-

_.~
"

J. G. Hook - i.;,IQA'- Site W. Barclay 'Tk
l

'

av

S. Rao 6, AA0 G. Richardson. 7
A. Boos :

.j October 10, ,, 77 1:40 _ _F. Teagueo ,. 7,o

Moisture Requirements For Backfillsu.ne, so, uo.

=
~

- I called Rao, the originator of letter BEBC-1859, to clear up any
- misunderstanding I had on the letter.

HOOK: In the past, we controlled the moisture by taking the test
at the same time we took our density tests. Was this acceptable?

-a

RAO: Yes, it is, as indicated in letter BEBC-1859.
-

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

( RAO: No. Moisture should be controlled in the borrow area prior to
compaction.

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

,; was acceptable.

RAO: There is no moisture requirements at the time of density testing,-

[+.: only a density requirement. The moisture requirement is
. prior to compaction.
:
:.

f
H:

.

t-
1- .

d|- QA ,@
f ROUTE j* *
r

LQAE '[
CN'. 0 @

'

,j 'civ:L Cj' ._

[ | r.'.!:a
',"5UG'
. ,

| iLECT. ; ;3

l ! . . .. , .

>.. , i

!. ;ii: r
i j

!
? | F.ii N O. p '/ M .$ c ,' C/

i ! @I SB110US1om. . ... , ,

,

_ . -- -.



.- - - -

-. .

Bechtel PoberCorporation'

.

Interoffice Memorandum'

g
,

* R. L. Castleberry * * *

' saai cm. August 15, 1977
Jcb 7220 Midland Project

.
Specification 7220-C-210 J. F. Newgen !,,,,,,,
Quality Action Request 1

: QAR No. 50-40 '
BCBE-1533R Construction

!-
'

Ca*" * Midiand, MI Ea.Ai

G. Tuveson
S. Rao

"

.- F. Teague-,

~G.~.Rfcturdson
. . . . _ . _ .,

'

Reference: Quality Action Request - QAR No. SD-40
.

This memo is to bring to your attention item 2 under "Reccanended Corrective
Action" of the attached " Quality Action Request", wherein we are asked 'a
advise Project Engineering of past moisture testing methods. In the past,
it was found that densities meeting the specification requirements could be
attained, irrespective of the use of moisture tests, because of the uni-

I formity of materials. Therefore, moisture tests were taken after compaction
for detennining dry densities and acceptance or rejection was based on ecm-
paction tests. Moisture tests were not used to control backfill mois*wre.

.

This practice has since been changed to making one moisture test each day
at tne beginning of backfill operations at 500 cubic yarcs intervals per
Spec. C-210, and one after the density of the area comoacted has reached
95%.

-

_
., .a . , .

! Based on the above, the Field requests that Project Engineering agree to
| acceptance of backfill materials installed in the past, along with records

thereof, irrespective of the use of the moisture tests.
,

Please respond by August 26, 1977.
1

UTE | / W
.F ewgen

JFN/JSPD/cb h '

Attachmenc - - - -

_S.S.Si /'''

-mppp/gi%.=. .E :3 ._/
.

- gd \; Q .'s,ip ! -,
.

3. .. .__.

i MN3 ; I ]
~

.

g!
nacr, j AUG 19 57,/

|
CECHTEL FOw2R CC.&.m si. i

'OB 7120
SE U 1 h [ ( h!.y

|j "' " I ~ Sd111539 N''*
.....u.,.,

.. _ ... _____. =-- . _ _ . _ _ . _ _ _ .,. ,, , , _ , , _
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Midland Units 1 & 2~
Job 7220-101 j r

. .

MEET.ING NOTES
|

,

*

DATE: 4 May 1979;

LOCATION: Ann Arbor Office .|
'

SUBJECT: Midland Soil Test Records

ATTENDEES: J. Allen
P. Martinez *

J. Milandin
T. Neh11
G. Richardson,

J. Wanzack
, K. Wiedner

.

DISCUSSION:
.

! J. Allen of Geotech, Houston, is assisting Ann Arbor Group in the review
of the U. S. Testing records.

1. The main points of J. Allen's presentation were as follows:

Proctor & RD standards used too many times and for too long.a.

b. Occasional use of a different standard to clear a failing test.
'

Many moisture-density points outside zero-air-voids curve.c.

d. Some moisture-density points plot well above the standard,

! compaction, curve..

j .

-{ e. Calculation errors which vere signed off.

f. Some clearing re-tests too far away (over 10') from initial failure.
No information was shown on the record to shew the area had been
remarked.

* g. - Failed test cleared by re-test run three weeks earlier.
1

h. Suspect moisture control data, up to 8% from opti=ur., which'

; is 6"outside of spec. Absolute moisture content varied from
8% to 24"..,

In conclusion, he said that about 25% of all proctor tests fell within
the EMP spec, and even these could not be -accepted without reservation.
/ bout 40% of all the tests (including the 25% above) fall within a
possible Modified Proctor (D-1557) spec., and everything else veuld
be either failing, suspect, or simply impossible. Si=ilar conclusions
could be drawn for all the sands placed. 001222-

2 2. K. Wiedner and G. ! Richardson raised the point regarding U. S. Testing's
! responsibility to keep track of how many yards of fill' had been placed+

.t

y Minaasa
..

,, . - , . .,- - . , , .
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C f. r- - .-
, v;. *

Meeting Notes
4 May 1979
Page Two-

i
-

and thus when it was time for a new lab standard to be made. The spec;

, ; and the contract needs to be compared on this point.
i !

i 3. J. Milandia asked what can be done to preclude this from happening'

in the future and this was not answered in the meeting.
- Action Items:

.

*

T. Nehil - Resolve whether suspect tests resulted from misuse of the
nuclear densometer, or can be traced to individuals of U. S. Testing

>

; personnel.

' '

J. Allen, T. Nehil - Prepare a report to be presented at the NRC meeting,

of May 16 and 17 which would summarize Bechtel Yindings.-
.i

; 7 .
~ !

N '
'

T. Neh11
,

.

TN/ lap

, .

t

4

e

e

o '

I 001223.
'

; sn113.,a.,
.
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'
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D3 Miller osg '
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e

,JJZabritski -y
KoK

1 IJARutgers Sech-AA
'

(
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. .
n s F..v.\Date Canu"_ry l~. 193^s ~ ~.

.
s .iecner, :ecc n.."n n

|L . _,. , -- .= 1.,. ? ..._ .
i5:15 AM coq

.

=.a 4,a a .s Cc E .. MMR. . . _ _ . . . . . . .

RLTC. S Eeele .- CP Co
PCW

J J Zabritski CP Co jyg
__

D Hood NRC 03M
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D Eced replied that it as rather unfortunate the way this issue was raised and it

needs to be 'put in its .nro.cer .,ers ective. In the discussion be veen " alt Ferris 1
,
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yeeley indicated that we vere upset over Heller's insinuations tha: the

devatering optien was no the censensus opinion of cur censultants. C; Ce
+

is ready to issue the devatering subcontract and Heller is now casting dcubt

ever the whole issue with his subtle re= arks. Keeley also indicated that the;

; state =ent that the Cory of Engineers =ay not buy the devatering syste= is

} fmstrating. If they vill not buy that system, what vill they buy? In reply,

i 3 Hood indicated that he has a si=ilar type concern in that the soils review

$ has been difficult fro: a continuity and schedule aspect and that the Sts.ff

; has not provided timely feedback to CP Co and that CP Co has taken action at
.

- its own risk in pursuin6 the fixes to the soils issue. Ecod indicated that

f the Staff was very much aware of these factors when the Order was issued.
+

G S Keeley indicated that we have taken a very conservative position cc
- devatering and what did Heller have in =ind? Was it that we can use analysis=

to show that ligaefaction is not of concern or does he believe that under-,

pinning and caissons are recuired on the diesel generator building? This vould
have a very significant cost and schedule effect.

3 Hood indicated that he understood that Ly=an Heller. feels that caissons are
: a = ore positive approach but Hood indicated that was his opinion and ceuld net

} k'-self see that this option was necessarily any better. G S Keeley stated.
.. .

-

C that our consultants had previously indicated that they believed that the NRC
v
- vould not accept the use of caissons. The consultants also indicated that
e

{ devatering was a = ore positive and conservative approach.4

g..

G S Keeley indicated to D Ecod that we vill answer the O.C's T;estices based
y.

- |- en our present concept of the devatering syste= for Staff review and then if

I necessary have a =eeting with Heller to further discuse his concerns. G S Keeley
~

-also indicated that he had discussed this subject with S E Ecvell who was cen-

cerned with the whcle way this issue is being handlei and he was prepared ter

ce=e to Washing cn to resolve this issue with Denten.
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D ' ced indicated that he concurred with the CF Co approach en submit C cfd

the res,enses and advised us not Oc cverreac en this issue at this tine.

He irdicated that he would discuss this subject with his managa.nent and
.

call us back.
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