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Docket Nos.: 50-424 and 50-425

MEMORANDUti FOR: Elinor G. Adensaa, Chief
Licensing Branch No. 4
Division of Licensing

FROM: George Lear, Chief
Structural and Geotechnical Engineering Branch
Division of Engineering

SUBJECT: MARCH 1984 SITE VISIT - GE0 TECHNICAL ENGINEERING REVIEW

Plant:Name: Vogtle Electric Generating Plant, Units 1 and 2
Licensing State: OL
Docket Numbers: 50-424/425
Responsible Branch: LB-4; M. Miller, LPM

We are providing Enclosure 1 in order to document the discussions at the
March 6 and 7,1984, site visit and the agreements reached on our request
for additional information. Enclosure 2 provides a list of the attendees

,

! at the March site visit.

During the site visit, the geotechnical engineering staff reviewer iden-
tified a problem in the Applicant's field procedures for denonstrating
fulfillment of a FSAR commitment to control the placement moisture
content of Category 1 backfill within specified limits. This problen
is discussed in greater detail in paragraph 3.d of Enclosure 1.

.

Until the conpaction control test records are provided by the Applicant
| in response to Q241.4, the extent of the problem caused by using the rapid

drying test to establish moisture content of Category 1 backfill material
,

before compaction is not known. ..

It is our understanding that this infonnation is to be provided to the
staff by May 9, 1984. ,

In the interim, we have recommended that the moisture content of the
remaining Category I backfill be controlled as indicated in the|

' following paragraphs. -
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- 1. For Clean Sand Backfill (Soils with less than 5 percent fines
*

of }ow plasticity and/or soils with-pemeability higher than
10~ cm/sec after compaction)

4

a. Thoroughly wet (approaching saturation) the clean sand fill
* after it has been spread to the proper lift thickness and

immediately follow (within 50 feet) the wetting operation
with the compactor. The wetting and compaction operations-

are to be conducted in such a manner that ponding of free
'' water on the surface of the compacted fill will not

~

be pemitted. This restriction can be met by requiring
drainage through proper grading of fill surfaces or the
planned placement of fill in recognition of their.

i pemeability characteristics. Clean sands that have
been thoroughly wetted and compacted in this manner
will not be required to meet a specified moisture
content range. In situ density and laboratory
conpaction tests are still required in order to
demonstrate the required level of compaction has
been achieved.

2. For Backfill Other Than Clean Sands (Soils with pemeability less,

than 10 " cm/sec after compaction)
.

a. After the backfill has been properly placed and spread in,

! a lift, the moisture will be unifonnly brought to a
condition throughout the entire lift thickness within the
required limits of i 2 percent of optimum moisture content

| as detennined in AS1M D 1557. As a construction expediency,
the rapid drying test (Frying of soil sa:nple on gas burner),

| would be acceptable as an initial indicator of the moisture
| condition before compaction, but the final decision on

meeting the FSAR moisture content range will be made on -

fill material tested after compaction in accordance with
the accepted published procedures of ASTM D 2216
(See Reg. Guide 1.138) and ASIM D 1557.

b. Any request for deviations by the Applicant from the above
specified moisture content controls will require written
justification and supporting test data and be subject:to -

the approval of the NRR staff.

The staff's recommendations are prompted by our concern for unanticipated
settlements of the fill that could potentially occur if proper moisture
controls were not enforced and the fill soils become saturated. We
consider the above recommendations to reflect current, good engineering
practice in the compaction control of fills and referred the Applicant
to the Corps of Engineers Guide Specification for Embankments, CE-1306,
for additional infomation and to understand the basis of our recommen -
'dations.
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The staff's reconinendations on inoisture control were discussed in
telephone conference calls between the Applicant and J. Kane, SGEB
and M. Miller, LB-4 on May 2,1984, and on fiay 7,1984. The Applicant
indicated in these calls that the compaction control test records
being forwarded to the NRC will denonstrate their current control
procedures are acceptable in obtaining the required degree of compaction.
A tentative date of May 16, 1984, was proposed for a meeting in Bethesda, MD.
to permit discussions and clarification of any questions that may develop
in the staff's review of the subnitted data and prior to _the staff taking

a final position on the moisture content control procedures to be required.

J
- . pS

George LW r, Chief
Structural and Geotechnical

Engineering Branch
Division of Engineering

Attachments:.

As stated
.

cc: w/attachnents
R. Vollmer
J. Knight
T. Novak

' * ' ~ ~"
G. Lear
L. Heller
M. Miller
S. Chan
J. Hopkins
J. Kane
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Enclosure 1+
,

.

Vogtle Electric Generating Plant, Units 1 and 24

Docket Nos. 50-424/425

Subject':~ Summary of Discussions During March 6 and f$ 1984 Site Visit

Prepared; by J. Kane, DE. SGEB, GES

1.- The list of attendees who participated 'n the March 6-7, 1984 visit at the
Vogtle site are provided in Enclosure 2.

2. The site visit afforded the opportunity to the NRC Staff's geotechnical
engineering reviewer to view plant construction progress and also pemitted
the Applicant to discuss the staff's FSAR review questions and request for
infomation which had been forwarded to Georgia Power Company in E.;

Adensam's letter of February 21, 1584 to D. Foster.*

'

3. Each of the 24 questions in the geotechnical engineering area (identified
as:241.1 through 241.24) were discussed during the site visit with general
understandings and agreements being reached on the infomation and data
that was required to be submitted to the NRC. In discussing the review
questions, certain clarifying information was obtained for several of the
questions. The questions affected by these discussions are addressed in
the following' paragraphs.

a. Q241.1 and Q241.20. Because the Radwaste Solidification Building
was stated not to be a seismic Category 1 structure, staff questions'

directed at the drilled caisson foundation design for this structure
were withdrawn.'

,

; b. Q241.2. Clearly marked half-sized drawings that highlight the
requested foundation infomation on seismic Category 1 structures,'

conduits and piping will be provided by the Applicant in response to
this question,

c. Q241.3. Recoveries of cores from drilling of the clay marl
foundation materials in the vicinity of important seismic Category 1

| structures were not available for visual inspection as had been
requested in the February 21, 1984 letter. The staff's concern for ~

the foundation competency of this lightly cemented rock persists.
| The Applicant did agree to search out and and provide the actual-

field logs of the CS series borings, where poor recovery in 9 out
of 36 borings was indicated, in the hope of being able to provide an

; _ explanation for the poor recovery (e.g. drilling record indicating
time consuming grinding of the rock rather than soft or open zones)..

The Applicant was also requested to provide a list of borings in theI

[ immediate vicinity of important seismic Category 1 structures that
demonstrate the foundation competency of the clay marl layer with

i- depth. Field logs will a so be reviewed by the Applicant to establish
the extent of slickensides}on rock jointing.i Available photos reflecting

!
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the condition and competency of the clay marl materisl are also to
be provided. - The explanation provided at the site visit as to how j
important soil and foundation parameters were selected in design is i

!: to be documented. I

~ d$ Q241.4. A few of the voluminous records that sumarize the
~

results of compaction control testing of Category 1 backfill were
reviewed by the staff during the site visit. An agreement was
reached that in response te Q241.4, only the compaction testing
records for the first six nsnths of 1983 would be required to be
submitted. This information will include the control test summary
tables and also the supporting data that includes gradation and .

laboratory compaction curves. A copy of Bechtel's earthwork*

specification (C2.2, Rev.ll, dated February 17,1984) was provided
in response to the staff's questions on testing frequency and actions
required for test results not meeting specified limits, etc. This

_ specification needs to be reviewed by the staff when evaluating the
'

. . ,

compaction control records to be provided by the Applicant.
'

A problem was identified by the staff's brief review of the
compaction control testing records relative to the Applicant fulfilling
a comitment (FSAR Section 2.5.4.5.2.7) in controlling the placement
moisture content of Category 1 backfill within + 2 percent of optimum>

moisture content. Certain test results in the sumary tables provided'

by the Applicant indicated moisture contents well outside the required
+ 2 percent range (e.g. test no. 8909 for the testing period fromi

T/1/83 to 4/14/83). When questioned on this matter on March 6,1984,
the Applicant's consultant was unable to provide an explanation on
the basis of information available in the sumary table. Subsequently-

on March 7,1984 an explanation was given that a rapid drying moisture
content test was run in the field when the fill was being placed prior,

i to compaction by rollers and it was the rapid moisture test which was
| used to decide whether the placement moisture content was proper and
| met specified limits. The staff reviewer indicated that neither the

rapid drying moisture test nor the Applicant's practice of using it to'

decide on the final correct moisture content range were acceptable for
the following reasons:

(1) The rapid drying test is acknowledged to give results that are
variable and often questionable and are admittedly only rough
approximations.

.

(2) The moisture content test to be used to decide on moisture-
acceptability should be performed in the lab using ASTM D2216.
Normal and good engineering practice would require the moisture
test to be performed on the same material removed in the in si'ur

| density test because it is the molding moisture condition whicn
exists during actual compaction that has the most significant
influence on resulting soil parameters (e.g. shear strength and
compressibility).

-(3) Theoretically, if the moisture content test result from
the rapid drying method was correct, there should be little

:

,
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difference in the test results between the rapid test and the
'

moisture obtained in the in situ density test because
specifications on moisture control require the moisture content
to be unifonnly mixed throughout the entire fill layer within

.. , the specified limits. If differences are shown to exist between
,

|
~ the two types of moisture tests, it would be more reasonable to

place greater emphasis on the standardized lab test. The~~

statements made by the Applicant's consultants with respect to,

not relying on the moisture content results from the in situ
density tests because of potential large changes in in situ'

moisture due to rising groundwater levels or to the _ effects of
surface precipitation or surface.evaporaticn are not considered
realistic in recognition of the procedures, timing and speed in
which the field and laboratory tests are normally perfonned.
These factors would be unique site conditions that would have

'

effects at highly infrequent intervals and should actually be
. documented, if in fact they were affecting the test results.

The extent of the problem caused by the practice of using the
rapid drying test to check fo'. proper placement moisture contents

i is not known at this time but can be assessed in the future
; following the submittal of the requested compaction control test
i records. During the site visit discussions, the Applicant would
i not agree to the staff's recomendction to control future fill

moisture placement using the lab detennined moisture content
from the in situ density test. The discussions ended with the

.

staff indicating this issue would, therefore, have to be pursued
with higher NRC management.

.

e. Q241.5. The Applicant's consultant acknowledged that. Table
2.5.4-12 is in error and corrections will be made.

,

f. Q241.17. Up-to-date plots of settlement versus time were not
available. Several plots with settlement readings up to the fall!

! of 1983 were reviewed and it was indicated that a portion of the
Auxiliary Building had experienced a settlement of approximately

| 3 inches. This amount of settlement is the maximum predicted
settlement for the Auxiliary Building which would include the
years of plant operation. In response to Q241.17, the Applicant
has agreed to provide tables which sumarize the up-to-date
measured settlements for all seismic Category 1 structures but

..

only graphical settlement time-history plots for the containment
buildings, auxiliary building and nuclear service cooling water

i

towers are required to be submitted. Significant construction
activities affecting settlements are to be identified and provided
with the submittal of the settlement data.

~

g. Q241.22. In response to this question a copy of " Final Report on
Dewatering and Repair of Crosion in Category 1 Backfill in Power

<

' Block Area, August 15, 1980" was provided for Staff review. j

i

|
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Enclosure 2. . e;

""
-List of Attendees

March 6 and 7, 1984 Site Visit at Vogtle Electric Generating Plant

,

Name Affiliation

James Bailey SCS-NSLD
Ken Kopecky SCS-NLLD,

Mehdi Sheibani Georgia Power Co.
Roy.. Kiser Bechtel
Mike Perovich Bechtel
Z. Yazdani Bechtel
A. Wehrenberg Bechtel
John Hopkins NRC, NRR, DL
Joseph Kane NRC, NRR, DE'

.

O

e

.

1

4

(-

|

|
\

.

.A



:.

|
- '

, . .

.
.

.

Enclosure 2

List of Attendees
March 6 and 7, 1984 Site Visit at Vogtle Electric Generating Plant

.
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'

Bechtel
Mike Perovich Bechtel
Z. Yazdani Bechtel

'A. Wehrenberg Bechtel
John Hopkins NRC, NRR, DL
Joseph Kane NRC, NRR, DE~

.

a

L

|

'

O



ay ..i'$.,10?Foise4-%3
- -- - sb31 eA |s f

a3 !
1.,,

" JL !..

s. . .s . -

~

SJadingpaeh_@e1M(Wie,ne4_E
.

E h50dTd [ o hiko U [$
~

.. . .. $$_-

o.hsd on )on overo3e medtre contenibd on m <mdon p*dd L h .owg opa Ir h:. te cwant 7recedeq
a

4 feds on seis aren in
''% shap\c Acuow aren,a PREDETERMi>JED c9 bum

vnethre o edahshed.b overge ranSc3 hrween1i.5% d 13%.

b.Sa\s fen as Cc.i.%Qb)\ ye4ebec kr nushwe coka%<e
torngod an, hr b.h I u mi s reoc in hs % :>e}ee ce"p"tson

w h 9 ' ETELMNED cor,Jm MIwemev;N<e o
n co m3a

v

c.eAnY om\ weuk h h uib b ~b% h +2%

.

It nm %s <aw3e cornyxb. hra yhce. 4' td gekummdats

hin4 commest

~% coh\en wiL %s yacec\dre p re d
o.khbhshin3 on MERAGE'opmum MetShire cenYed.NgeN%
b. bee % M % 9)\ ung's sd4w 6s '4w

ro h r % n % com3achJ .
c.Lw essence % eve. is m ch confrcI in J . h yra$ce. .,

f covnyanw$ on pVtvu.ced iSETE2miWED pmdm mottare.
ecvrent wh ahe,d vnc6N<e. *sd,wihod rgax6 'ts 'he. ofwvm I

meek conbt Ahs eve $ Yegavd4 kt St rnodh epid
M de b i s y b --

i$

com ach {kc)\ n % hed dens >T Yed-b ymct.ce
Wibo

'

o

e cayon i $

Eyempese} y%b wmphn conh\ pedo %.
o mme .'

cured pcmce b C#!
3

4 in d ._
in d,

9,tEDEERMi>4Ebtcha m4dd
'TedNo. lj,r. m.c. m ,

h dMilyEe'

M83 6547 11.~1% 1.4% 13.o%. -5.4% . . . .

4M bb% 11. '2 ' 7.6% B 3' _. - 6. r 3(.__
683ISsss n.1 k ab% <s. 2% _ ;+4t,% __ _

4
-



_

l.
,. ..

D

- ... ..
..

. _.

. if.,.~..._.
... .

% .*-

Alfe<!)ioypoc .

SE
. J ,* ' *

.

.. . L lab.compckedsE' Tms67amgel.J.eyJr_
-.

* .J
. s' L

ex..*

l 1 M nghNts irig we. dry, e>>s hei m%. _.
*.

s e 54 .

?'r
c?

hes A tcpAccj usy 0-e

wg L cccueemce Ji,ok e mbrely.w o
o

b icw. I e 4J 4pced 3 4 m$ao6 a<e oev toeMp 4m-4 soJs&q%e,[4
. .

:

,

(cd nd ,m ueo%bl v%3c in w.dQ,sA & ca 2 wp3 ag nz. .

atx d m%g&sbag aidk fEp y
e ).

4 C@5
esful h, e Boy a

rnOS. hfdth y

CSSht (eG50ns he nok k - m g . < a m d = ) 4 <3m W mc & 2h,mkG in>n

a.in<cmy 4 nwk 4 whe eM (sy thA/t e.bwLe*3<
m

s

b 6 &s u d ( q.dm uee&)

ae w a a b 4 n J ,ne ,-n s

oe , c . reldadeAtecae
AMAo4 toc he yne.dq dudy m

,

A
Ahrob1epn Adf kar.

1%yfg
fA K 1 de, sky % ts vdh[hesoe Bemv

LLhl L. <noadg % h)sss 44 tea pa b
eshd <+e

dens

to% b 15%
ea m e.a<,de sap3 1t

bcrb 3
6 b i,lab 9h As:ake reyed bee

-

Qp,JaA p oAi

pcdees.hW e h 6<n%kW rees.bkonde}<rn toAo6k aned h rovaePc sL S-

9

4o m<-p bs AUhpc.eehh~,,iq mm(kh
.d3 *sh4 okudg g

A 4ds -pvw, sLM kypvel
rece,,

due %bO.bpoi@ebns 4eks y ,tdi ,yapam h< ,w 4
n

od wie <1
, ~



e 'g.
-f* ,

g a

%3- -

,

1#.

WhM him% egMuA.t.u6eWglib
bl $ Wfk M 4

3
&MIp epm w/ * su)h g- wued 0/A. 9mp .

.

e

G

?

e e *
.

.

'O D

s

4+

#* * O 6 g

,e*

8

9

54 4

. . . a. . .

* W e- m.w+ a eN* d e6M W w e I. 6 wc h m mei m aw em n .e .,

' '
-. .. . . . . - . . . . . . - _ . ..-..--. . . . . . . . .. .. . ..

. .
,

s.. . ..a., ,J.-- . r e" . a, sv .. . : . - ey ., s . . p... . .

= ---

; ~~7 7 4 T Ji r . ~' E' -

-

s .7. - , .C.'~'3 ,
, ..g . . 7-. . g .5 , .

? - . . , , ' ape-
" m.9..,-'*,' . **tt- - *-- -'* *.

*
_1 _ , _ ' ' # '; ' *-- - 'O.--.* '' +-----*A-- ~~ --

'

'*'k '
' '; .. .,; ,.' ,' . , , I {.; ; I .' *. .O. ~~' ''

' * * ' ' ' * ' . ' _ . - - - - .
i

. ' '? * * * * *>

r. . ..

$$
'

$ '_ Y N WQ= ''d;> y ;_ ' Y SYW. ~- . ~~ a iy> s t,trC. -

.' ? J - -,.,:_..
. , .s. . -

: .- . '.a
. . . ~3

- ' * *"'
,, _ 1$ . ' .

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

.1- s.
. .- -

:+ . . _ w.....u .- 3
.. . . _ ... . , , . . .., . _ ... ....._____ . . _ . _ . _ . _ _ _ . _ _ _. .

.

|, +

. . . - -S .- -- i

-

_ . . ..

* 3
e

_ - - - -



';-
.

- e
. . .

,i,
. . . . . ..

J'
Moisture Density Test Dato

.

* -

.

.~

t\ \ T
*) i \
's 6 \ care saamat.g no

' n * \ \ '\ / ~ { .fr 3' g~f* + /
13 5 .'

' ' ' '\ ' \
t j i \ *

* I \ \ \
. , t\ e < 1

, t9 \T
'

.
e 6 e A % \13 0

, , ,, ( g sosi. cesCAIPTioN gg ryg gg Nf3 ,, , ,

# I 8 ''\\* ' '
e ' e ie a \p \ \ M d e.- [,c . N, N [.>tvo
i . t . . i st =cm.co on rest

' i e i ei. \ '\t\ ASTM Df557A Modified Proctor125 . . . . , , \i 1.1,
maximum ocasary-pcr /8 I- [ae 1 , e \ t\ ,\

4 * . t 6 .\ t i \ optimum moisTung coNTrnr %
t t I i 1 e et .\ \ /3 %e- . . 4 . . . . .x . 3 x

;;:.=:,~ge, = --- .; ~.u8 120 - .
,,yi\, , , e,, ,.

-
.. ,. - . - m u.. w .- w w :,,e i iie ie e,\ \A

. ~ .- :-J~i.:71=i=*: 3 '' ? * ' ~ * *'"~' ' -g
CURVE DRAWN BY: U

8 !||| !|' ''.|| \|\ \
'

. . . TECHNICIAN11 5

\ .'\ i\e i .. , , . . . . *

E ! !,'!| |,' '$ \)\ ACCEPTED BY: A #- *

' ' ,

e .
E --. et t i. e a i e 6 .\t y x ''

LEVEL 11= i e .. . . . . i. . .

'

g 830
1 s 3

. . , e . . . . . . t , , .\, s x
t i 6s 6 i . . 6 i e . . \ \,\,,

w . e ee i 6 e i ** t i ! e e\ \\
@ # # # s a e ervA i , . e ( i\i\
U 105 .' M4 *I ' ' ' N' ' ' ' N \\'

in e i i i e . . e # # e e a .\ i N \ -

l
w , , 6 . . # . , . . . 3 sX

' z eit e i e 6 e ea e e i i .\t 413
e i . . 4 6 . . . I i . 4 , t . . \ .\ \>
t I ) t i e# ! t 6 ei ei s .E 8W N \<

i , . . a . . . i ,, i. ,,.A NTi ee . >

6 . i , e 6 . . 6 ' 6 . t > %\t i e . i i e i 6 4 ,t t . e ! \e x \,

t 6 e . 6 e t , t.

, a e e e . e \ \1 \. . i e , . e . . . . .
, 95 .y A .T.

, , . , , , , , , , , ,,, , , . . , ,g , g g .-. , , i . t iei e i ! e e . .. . A-s Xe . . i . . i , i | . . . . . . 4A ( .\.
. 4 i e4 t e e i& e ! . t i e 1 e s e e 4 .h \\i . , . og# . , , . . . . . . .. N. x yW

s . , i e e. e . i ,e i . . s . i , ;, \W. e i . . . . .. , . o e . . . .. i viTIa - a f g ? . t a t a e i i e | e i eN \ \
. *

a4 i , . . , , , e e , e e e # 6 : .\# ,A'

4 ! 1 . e 6 . e e i i e . . . 4 e . . e i a X NA, i t . t , t . , . , e i e e t . .t e s (IN \l e I i t i 4 e . t t , . .e t 4 e iei ..I i \ e\f \: + t , i e i i i e t e .e . i
, , .

. . e# ' N X, \6 i e r e i . . 4 6 ,;e a e # # e i . .I t X .N N80 'I ' ' ' ' ' ' ' '''' '''' ' ' '''' ''' N\
'

'

O 5 60 .5 20 25 30 35 40
WATER CONTENT-PGCENT OF ORY WEIGMT

701193

.



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

;.
... ,

-y ,. ;.
s

.

. .. .

Moisture Den.sity Test Dato
"

.

* I,.

~ l

1f\ \ \

e\ \ \
!

t i T oaTE
t \ \ / ~7-]] fs~T3

saaspLg na

13 5 ' ' ' ' ' '
t | t e .1 ( 4 .

e t 4 e\ \
'

t 1\ 1 't
I e\ ( \

t \ h \130 , , , , , , y ,g sces. osscairrios peggg gg,,,
' ' ' ' \ '\ b/p p her,4 [,/4/ [sr4 M'\ h \e f f 8

t ee e e e 1 A\ astTHoo 0F TEST
6 i 6e i e e e \ eT \ ASTM Dl557A Modified Proctor125 , , , , , e i\ t T mamemum censirv .scret I t i e e 1 \ |\ MJS

t I t e * * e\ NT optimum mossyng cowreMr %
e e t ee i 6 ei \ ( Y . 'Mi e- i i 6 , ee . . . is \\; 820 , , , , ,,, , ,,,3 ,g

- --..- _ y - - - ns-ut ,, _ , m -; m m. F.
,,

p m;.;;gm 3 pyy. - -~~ -

CURVE ORAWN BY:# mmh
r., e 1 v.\s, . e .

g 6 6e e 6 e , e a'

(,,\ir fu a ,e e , e , e e \\ TECHNICIANlas= , e e . e e . . \ .\ Tg I t e e e e e\ T \ ee i e e e e s .\ e\ ACCEPTED SY: ,

^,& / P 92 --, -
, o * i ' ' ' ' ' ' '\' N 1

,

' LEVEL 11slo ' 'i e .' ,'
' ' ' ' ' ' *\ ' ',

6 e . . . e e e e\i s i
' ' i

e' ',1
1 N _'_e

'" -- ' 'g' \ \'1I ^
l e

' '

. et - 6 e\ \\
e e et 6 e e ve U 17g

| e ( e\e\
g IOS ' ' ' ' ' ' ' 3 ' ' ' ' '

' .' e' N \\
, ,
'

s i e . e f # e e e t 6 e *\ e N X *

g e . e e e e . e e e e e N AA' ' ' ' ' ' ' ' ' ' ' 'E ''' '.\ T
'i e e ee o e i ee ee e N: > l ? 6 e 6 6 e e e1 6 i ee e eeN'.A$ IOU

'
e . e e e ee e e e , e , ee e e .\ N\ee e i 6 e } e e e e e e e .N \\

e i e e e e i e a e t ee e \e 1 \
{ e e a e e t e i e e e 6 e e e \ < \t Xe e e. e . 6 . i . . . . . . .y xaj I e t t e e e | | | 6 e e e , e e ;\ , 4 '(j e e e e e e i e e t t i e . e e X -N \

..

. ,
-

! e t e e e e ' . e a e e e . . . e e\ ( ,\| , e e i , , , e , e,,, . , e e , , ,g ggj!
6 . . e e e e . . t . e e . . e e i, y Yj
e e e t . e e , , e e e t i e e. \ . 'Ne i e e I t i e t t e . . e e e e :WA.

' i t i I i 6 e et ei i e t 6 i i i i eN \ \*
* e e e i e e 4 e . t !

,
. e e a e et . N X' ' ' ' ' '

m

85 ' ' ' ' ' ' ' ' ' ' ' ' ' ' ,
'''\ N\e , e i i t et ) i . e a . . t et . e i e (,N \

.
* e a , 9 e , j e e e e e i e e e e i e a . e i A t\j \_i i i t i i 3 , e i i e e . t e t t e e e s i ,N NI e I t i e a t i e e ei e e t 1i a eiii e i A sN A80 ' ' ' ' ' ' ' '' ' '' ''' I ' 'i'''' '' 'A N\

''s O 5 10 15 20 25 30 35 10
WATER CONTENT-PDICENT OF DRY WEIGHT

i
,

! 701893
,

"
.

,

, _ - . - . - -.
_ _



9 nj?* ys' }
,

/ I, #* ' ^ p gS
-

.

,
'

Moisture Density T gob

-
.

14 0 , s s
\ h 1

g ( i oATE sasset,z as-

, ,\ \ /- /o ,P J FQ2\ \ T

13 5 , , 3 g g -

e i. \ \
e \ l 't

Ii \ \ \
I f \ \ \

.

130 o ,, , 1 gg sosa, ocsonierson ggjg Ajp/
'

b* 0| As*fhiei '\ h \ f $$$'

i 6 I (\ esETeeOO OF TEST
i 1 e .\ est\ ASTM OI557A Modified Proctor12 5 , s, t T waximum ocusarr-ecs

\\ \ /O'43i > is s T orrimum moistume contrar % ->
t I ti \ ( /Y,8> e e . .s . x x -

g 120 , i,, , , ,,g gg,

' ' " \
CURVE ORAWN BY /*.

e i e e eo e o # ',\ \
S i ee i i e i , e e. \i t i TECHNICIAN

-

ns
a- , , , , , , , , , , ,, 3 ,g nw i e i e . i e e,i > \, 3 \'

e e e , . , i i ,e ei .T i\ ACCEPTED BY: *| 8 * ' ' ' ' ' ' ' ' '\' N Ne .' .' 4.EVEL iz

{ llo ,e e e 4 ee i e . 1 % T
, , , r ,, , ,, ,, ,g, s g, -

iiee t ie e i e ee e\ \e\d e oe i e i e e emn t i\ \\a

$ e eie e to sew %/ W es ( ,\ \
G ICS ,' ' ' ' ' ' '' ' ' ' 'A'' N \\3 e e. . ev. e i e e 7 e i AeN\

,

.

w ! . .. e .. . i . i . . . . . s ,s N3 8 e I8 1 e! { . 1 ( e e e e4 i $\| 4 \3 e e: . e i ee e e a. . , , e . A .\ \> I a e i i ei f f 8 e e . e e e I tN L\ _

_

$ ICD , , , , , , . , , . ,, . . . , s gi g
, i . . i 6 . 4 9 . e e . e i t . ih kd
I t e e e . | . e i e \1 1\

. . .

i . . . . I e ie , , , . , , . e . . A : \T,.

. . . . . . . . . . .y A ,x95 . , , , , , , , , , ; ,, , , , ,e , ,g, g g
.

. a i e ,e e . . 4 ,. 4 .i,e . .A,N \e . . . I I . e| | s . . r e e . . isi ( tXt .I i e4 e 1 1 i . I t i e ! I g e i e e .\ \ \_ ye ,ei e e e e e 4 . . a e i. : I e e e e e . N. N yp
) lSOs . .. e ie i ef ee e t s ei . I e As h, e i i i 6; e, , e i 6 i ei 6 uiT, .

e e ' e i '

# i i i e; e ihr \ \t i 6
6 6 e t I c .i t i t\t ',X' ' ''85 ' '' ' ' ' ' '' '' ' ' N\", ,' e i .'\i ii. i > , e e ' .. , i e .: (.N Xi eie ' e i e +e , , e .. eee. x .x xt i i I 4 *

e ee X .Nj 1e e e 8 i e 6 ANA' ' ' ' '80 ' ' ' ' A 'N N'

O 5 to 5 20 25 30 35 40
WATER CONTENT-WET OF DRY WEIGHT

i,

|

701193

__ _ __ 3 _-_ - - - - -



- . .

, _
._

. . .
,"'' ' ' '

34a ,,,, ,s , y s m::istur.) nsity rest oata
.

...
. i i i\i s \ , , ,,

,' , \ '\ \
j,/j,jg5 s- oa.' ' o.s. Wy7 |g sail cw-4.tson g jnm d]=5.44, , , Iv '

135 -

, I e i i\ l\ \ 27f.i..paaf.
1 i ( l\ \ - - - fi .

metnoe ce Test'' ' ' ASTM D 1557A Modiflou '*roctor
'

'g g Massamam Denssiy - PCF
i i i i \ \ \ /gy,p

Opttanum Moisture Content %I 8 '

j \ /,h,

Curve Orswn ey- Teennecsan

g Accepied 8y- Levella

125 =I i t I \ \ \
i., i i i i i i i\ \ \
l i i i I i 1 i i 't l\ l\
'

I : 1 1 1 ! I 'l \ \ T h,.,e s : (o.NoI e ' I l l l I i \ '\ \ BOW Ce h ; ' %. Oi e i 6 i i g i e ag i \ \
! y j! : i I I | 3 I | IN ( |\
j o 8 . . . : I e i , i i .x \lsy i I i | 8 i i i i \ \ \
4

g 6 i ! ! ! ! I i
-

'\ \. (
D li i : ! I i i i \ \ \

-
,

l e i , a e i ! I i \ |\ \ *iu a e i i ' i e i i l\ N \$ i i i i I i 8 | | | | \ l\'\
.

j Q l1 1 1 i l i l i i i

'j h l\ ' \ \
e e , I |- i # : 1 i\ l\ \

, . .

C i ; ; . I i i ! i i i l\1 \'

| I e : . : : 1 I i i i e i\ \ \t;: I . i . i I i i i i i l i l\ \\5 1 , i I ! I i : I *~ t iI ( \ \
.

Ei f.. . W. G--ters i I %i i \ \KI
i ! , I I : ! i i iia .\ i \l Ty i . . i i i i i 1 I eii NN .A A

-

D | ! | | | | | | i ii li l l'l\l h.\g i i e i i l i I i a i i i i \ l\ \.

Q l I i ! ! I i 1 : 1 I II I I I i l \l \h
'

100.

; , , , , , , , ,i , , , , g yy
I,1 I i i i i I , I i I i 1 i\ \'

| : I e i i i l | I I I I \\\ '

I i i i i i i ) il i i l ii \8\ \
e i i 1 i i e iii i l i i i| 1 \ l\95 --

. .
, , , , , ;,, , , , , , x xx,

i - i ; i i i i ii I I i i \ \ \! 1 I i i i i i i i r 1: A \ (\
.

l1! I i ; i i i i i 1 % \ \
2.80'

2' ' ' ' ' # ' ' ' ' ' ' i \!\ f .70'

90 EI i i i I h I i l i i AiV Vi l i l i IM \
t i i |- i

l i i IN \ \s 1 : i ! I I I .I I i \ \ \' ' ' ' ''' ' ' ' ' '
'

85 '\ \ hi t i i i l i i i ii r 1 I i i l i L ' \f M \l I e i e i i i i l i I A NJ Ki : i i| I i l i i i \!N \l | I i f I | A\ \' ' ' ' ' '80 ''

" ' " ' *
O 5 10 15 20 25 30 35 40'

wem
WATER CONTENT-PER CENT OF ORY W EIGHT

.

. _ _ _ _ _ , , , , _ . - . , - - ^ ' ' ~ ^ ^ ^ ^ ^ ^ ^ ^



:
_ _ . . _ _ _ . . . _ . _ _ __

-

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

,..

*.

.' 1'40'
~

, |V-

|.

'' *'
-

is .\a Moisture Density Test Data
|

.i ,

| \
'

0* ''g\ 4./7 g7 !s., nose m ggy j.

1 1 \ \ \ " ***"*"*" M o r m M a . n e d ri w'

u \ i ;
I135 |,i

3 it \ deere 6.rar !

(' \'''
"****'7"'

ASTM D 1557A Modified Proctor,

i I ; \ \ Mausmum Density - PCF
j

|''130 O'"*"" "''''"" cent.nt wig g,g-
, i g g curve orawn ey.r.cnnician

| \ A \ ^****'"''-~M#4MJ u.s'
u

125 ' y ge, , , , , , i , , g, g g
I ! ! I I I t ' \ l\ l\
! i i i : i \1 % T-

i i ! II I 11 II 4 \ \ 1
~

-
i e i i i i e i i\ | \ \

.

s 120 apt, c{ Era one, , , , ; 3 , , , ,g ( g,

N dI]dCnM g.N yo 4 , i i i i ie i \ \u-
i i i i i ! i-l I \ \ \'

ig; I i I ! i i i i i \ \
-

.
,, l .i t , , , , i s , w 1 xo 115 , , , , , , , , , , g, 3 g,g

u.i i i i ; e i i ; pyr i e i\ s \

$ ; : i -1 /s i i i l\ \ \. -

c i., , i w e i I I l\ \ (
-

$ ' ' ' ' ' ' ' ' ' ' ''E '\ \

@ 110 i i ! I I i i il i iI L\l 1\
.'

- '

| .: i e t i i s I | i W\ \ T|

t;: i I 8 ! I I I i i l l\ \\.

$ I: i i i I ' I 1 i i l i ( \ \
G i ei! i I ii l ii \ 't K'

3 I | i . .
-

I i iiI i ii \l\ \D 'i e ! I i i : 1 I i N \ \ _

;

-

5 i i i i ii : i is ix x xg I e i i i! i ei.
'

:| 't \ \,

o I ! ! ! t i i l i 11 I IIii 1 l\ ih100 , , , , , , i, , , o , i,g yy, ,
,

1 i i e i | | | i .i \ !\ \
! I i | 1 \ \\
l i li i i \l\ \

"-

ii i i ii iI | |!'

t \h.

E i i; .a : 1 i ii i,1 e i I \ h i i

i'I ! I i i l i I I | \ \ \
i ii i | 4 i I t \ \ l\

'

1 80; il ! I % \ \ ff70
'

i ie i . I i \\ T/g 160
e i i i i I (ID/

i | Nr6 \'

li i l- 1 I l\ \ \
i i i i i i i I, 1 N'N \
' ' '' '' ' ' ' '' l '' ' A \ \85 -i : I I i i ei i!I l- i' \s N A
I li | I | |

'

N N \-'

I i .I i | NN N
I e i 'AN \

' ' ' ''' ' ' I \ N\80 '

0 5 10 15 '20 25 30 35 40
_ __ f_M _ _ _ _ _ _ **N con m p s cmTo m m e g

_ _



'd.' Fe>t A eA - h2 slidgt

L4'

.,.

. J.L _

hcmsW19eionic1(hcr.k1: 2
. . . _ . __ _ ._ _

Y

Z.1%al. ors AssLi4Qia &R A epc : --

..

iau (bsd$ 4. se< %d rephtm neaea maiske 2a
S

1

'l.00fYuhed & wNmsN comha bord mu You a concern
53 twdicdiq . N9# .Wh.ber 6?C bh e6 ts qos

& tws h in kb campaan ,w MTy D iss7 .See
chs$coss tons. y \_ - ler p reseh> hon .

LWp I. arc. veMAn 4 mkpnM b% we<c p<Scmuf ?uuc-<aea mbee6d WiLh9wAl
I 3.Whco&\L

conp*ed L< cwredfe 5 pcuves ve dwiq Emw:ui, .
defes4coS40e qgA< L mv FSAit aedt.un
ecmce<n Se msk cbok) wovl v>o IoSee k. om me.

GK vesv 6 as some4d \oyh)b cek<mm w.s3pywded gravy >Ahbli(*3 .bsib )a
'

Loe b wm
4n ce he. bqrte of comprion acGymN61

- 97 .bh ceAoi yvm nd as we.

# kw u o u c~cq ue-bW h " T3. GK redh og a3
co w p:b r,is ets O E c.cm

3

%m p<~peaws eai r>,ea . wa Qw e 4 s fi w ce S < 4 |N a %e u ,
c.

m o
m

y c6a

wod wi. i ew\ o .Onder b codiq!

eadyrc Lw wik %a diions sh)cp< pro,.(.6cemwhTeWwea;ga3y' b , p**
ku

~

|
. .. 3E

' ~ - - ~ ~ ~ - ~ ~^ .n ~~ --^ T-



'..t-
('% 4 vp a%Y2b q,ndb IN O d

m i- m< t A9' '

s5 h W e

g$ d a-i - MddEhq$Al?@ tl
4
4

% Q tsen e ns) . % ) \L % b s, . i n
._.._ - ate, ran, a44 ude% mt.o mula (sehsta.9227ha3)v d

..

%gg%n s\ she gecers$4 - (. % . % tis h . b suUC sspnse~'a.Ges rme.6%,s4'cn k
0

bl i.4 GPc reew A N)it t0 smwy
Nbb v7,ns4, si stsd bmze. miliq rupmea % cut

all oyd opn )$rrncnoe is hu$ jewa tjed.
~

J
, . .

\ebe
-

!.,4|)f(dsd yip 1and ydnbl impd da %,1%4

-

Wkd 16 Ne. Sgn$tconce .F GPC. gn) 23 nag 1 sa 3
Lt pe w . h % c}4 -aibQb hd d4, 4.2l,06& 17.h GP' w he cceerd in GPc ruf m . :dL4b' -

Gr_5oecskm(ew
e

Y
F ?T

-b Ack yubleg. Q2.4).4 u dl '2 _3
_}.ges, A re,pocee n e- 4

br %4 C,PC wi )dtutdin3 4cdon incha br"

acedr s4m, M 4sts i, rupnst b Q 24.i.G .' tbs wict
-

sncIA
M]i t.Id.J4aken on a b 4 l3homJsa mc3 has -.%y%D\ da6 e synbc coasb4acutm dann

'"s j( 9..Tak sumpar3 s&ghe(.6d,3,Ced
, okpc;

mm
3.m,ssin,rh s, -Ai~$

| k Q 4Po 67C w xe.a ryeE kd wrfre measede. e<J
anddscuss k can<pra4 mea uhemen

|

re,pn Aq to C,PC b) A pu%sm,%rnd rup) La ,t u Sd 6%b
h l@ elo . 4P10 WI 1. OYGI Uh i Q lht I0p

m tw e,d.2 u

-

-- .-

|

. .- .

ie



'

'. '. s ts'g
*

41

MCOSS A% .W Yhon._ O e/
,

- _.

WA7 GFGia)drei gram.%%qnonr,h.c & 2J%hs w r1
~

asequ e '4 ce 9 ' n ce ead wmuh

t-e<w u dem24\a me..chn)sh q<ce pluekenb[ chi
m,% yoy <ms 4 w

b s a u J ,,A orebh w.h k $pa 3 s

hw, y G?c %c wiby41 o Lue. an nAveJedy'ceddrm de
c.onfyvnoh<a M cmcl

b venconik .fi) GPC )grovd fecommeAsos he
y

wak a bk oh# c
ek b e f o mes 4 sev f<ms wL fq je wsk $ dupef

sac 4xpne,a %t she ,senb )a ,bn4 m,
s -3 e

0 .d.wcMG Wonti gva:.m pfgytivg Dy jYoup (E cri7 a on $
g th iccit titli h oo M C Wi' re3in6PC a w

CChh(mobruheinc n b Casek NE.f o (rg (

GPc 6pMs w <epc<h4~od A"sv% k,H14-aQXpm
3 te,N) ru bduenp +Ae< h a x%y a k & s"I v % h

ec

Jac w \ sk

% w %-Q< bsamp<eA aW wh asc GPc i-
yyind ase on he

<coerb,"%.
,

reain% o a , bkahasG
'

a

sarnju aa and Su,n8%, u
.

g
ku% .du.&

kb heJ/o ei.Eukwm4p 4 =A 6, y6J oes$14 w.Ir$ endey % -sk %ha, !t. h k N 6 4 d b & < % d
3 |

2. S wbs. de p<<b@bJ h
I

|

<c 9 vec sos

M M NM EJST Lil
%5hw w &.

:

#w#,,,.3 > eq< u,ss. s y. e w a ~smn on .
d D,5h*_M '"Y Dk '2. * M - Pk" * "b

,

Y



ud[g m/ m c. Jbbk nbus-

c
S._ M, E4,,a '-

i m siza G <u.a '"

k [[.4 <o M da:12. vothtA-4b3 P"""
d{M .sNC ropI4 4,k%id j 3

A5 )

WRi Rd p r$e

_ s4ww+say 1:1 1 -
- ._ _ . . w ac _ . . _ _. _ . _.

},,\ hNego\ 4.. , E c4 As -A%c%dx-
-

4 dL 9- J end.T' bvr\ hssbnk|assi$ eol

z$%rk ui.kA7

take c'tw 4
2.sa

.fc
r sga qcuaw A

dTyf
3.Sh bd @% in% b fsTRm,>ed, 2 dih.h,s #s aJ =%a caw

s-7 ,s-t ) (s-igs-O

O n erd d h r enda erj. wdytok (Un a sercs hresh Mu/
mdek uI2 02hA h),wb bhc Diss7 o.4 LAeLJ-

3

(m60.

so>nyy(|(hh,\)G9 C sb)) h. punk bt numbe.v c4 t

| ud von b42104 b155'1 ichs o, eac, 3(%retoriadenddcd
;

.

G9C ss cued $ cod % arnood record so k +
h ony% voMJ yaposed

WD abn 2 bags rayIdm 4 .W2C
3 3M q > CoE d son,e &we cc. hp ,

he record N(y ]er d%dMk char @ rnardec and cron -redrewdY-

Yndhf WQ "
Mhepnh6C

' Odd inwT l(M 0

AkA mbn %d u reoc,3 acce.03IL,
,

i

3

[ c%sb L1-5 savdne m houow/6cepe areas,i sa>d.syab yeenores\n s unne< % pke 6p+#ab on a
hV

s rw we b aw ne<M .;.y
nd eaavaM wa

m aer acu s d u a a scropT
37

b|(Nh'kt]e || Grea h h
p he k, 2 cnne) w* ;. h)A ,

%"q?P@
n,

u. a. . w u
"$.g@"n

.

CMth *



- . _. . - - . - .

_

,

.

j b\1 lit,6' ' ''

, ,

'-

. 2 2,.
.

-d- <la. . . .

MC. biew Cmenew r ._ _ _ _ .~ i .. . . _ _
4 4 m .s g 6 = v

- -

.

h *cqNihon_4%SgtM%s 4 sdJarng di 4. Mc, |kip
_ _ . _

+eAn@d u_qhnce aEs3me, mi A wa __%-n
f

m as yopes GK. .

RC rg k jkchsuuL.obukes,_%,
e_c4mls b "knid pegyam dh ,ow Egineenn3'

< d4a
bbg ts 4 Mnce buf o.iv _ow hgeen$ >ts'w 'd roa ,s areteatw%w k % sih@ _du .

% e em <
,

,

A c. m ti

dItYedigtsbtig{)eylpen Ogh Ner Wodh (qVire,
s4 pea dena ca en com g w,$.

d hiy J ewe % h %W dy
%%p%

f
MOs

'

e we erh Octh17tes (aW ), GPC
-

gm.

bmxt q * seen ee cRen resJm v BEME .
Wihm P4 b%w DJR, h~ becJ,4!paem opmbc'Mer en be.Yeulkv sons

ce pe yy,,
$C. feq4eds k c,o vy ef og -h(ccef.4 pe%edi\ih versus.

fe.devec( n ,ow Ewpeens.3 -w se,densih'Elo& Ndik no eC\m (nde.sY5ga .

l

e

0

. . . ,

|

- . _ . . . . . ..

_ ___ ,.,--' me w s s v.g b 4 O D M . e



|. .
,

' ktoe. bnhanc.t- 643,Rtk - Toog.m)M,M (h ge
'

l
' '

b ..

'

.

_hcEt3 _ __..GPC klilC _\oqN
..tvi.Yemick. .),. % # kl.IVpkr._ &&qeq ._ .

'

2. bka Lbrnas. d.be M. Wnawc
~

cm&xt ;%s
bi4k$ rooty

bbq Yip 1c'th h W1
34LNodhaJ

W. EUM
.

A

N

GP c psud 4 pek% na- 4 3 Edi Jms$<d,La J e.11
M

-

p

3.L sAW{hgAmaw.ceyw" p,be cad Le&s.~(s 4 &p.gsehike a ca.1bu.41) -ri,gk, p-baherkp
423a.m kw

y h Aderde Gasp
- ~

k Lks as veemas)AAohsh Cxt4aade 3ama ma ig Ped pb %b oJ ide%n
J.b da#3d A, paw sihW tAA de4y,apa,$ o.,-

4Ansf\nkhkG<sy
- W Am v4ed ufL h <%A g hsMll ucya,-reaJ, sbkl
- db <$vd W Auu h GEI sbl3 er$Ad @< scsi

|

i

.

.

O



._

84.05/23 07.12 Pol * SOUTHERN CD SERVICES INVERN

-. .X; _, %'d 5%s# ~ ' --%A-
~ '

*
- ''

. .

i
'NOOT LE. - CoMFif,M A.%m .M. . =:'. F. -

iTOM. TEST @ -- -- ... ~t . ~? --
.

9 nbt adiik T 4.A .. .:. . . . - -

. . .. -

. .a b \ + = ". :t x" +u
. . .

_.
._

_

. .. _,.... _ .~ . Southem CompanyServKes ~..- -
,.

. . - .

.
- reuxenm.meaice.. .~=..e*a L2:. . . : :gryb-- rm, .;2--- ; ..= . - = - -

-

. _

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

SOUTHERN COMPlHY SERVICES [* [ g
-

--

.

INVERNESS CENTER PARulAY
8UILDING 10
IIRMINGHAM AtABAMA

'-

$5244 ,

_

** THIS FORM MUST BE FILLED OUT COMPLETELY. .

** PAGES MUSTMUMBERED & CIRCLED IN THE UPPER RIGHT !!AND CORNER,

DATE: ff23fSj

,/_OooTELECOPY TO: Joe KAus frort.rps

LOCATION: Aff c _ BcTrinon Sol _ 4 72_ __49 f Y f*/ V12. '!17/ A20'Fy

SENDER IS: Ji 84 had 1 $247 DEPT: ArJr. p

NUMBER OF PAGES TO FOLLOW: 3

**** 00 YOU WISH TO RETAIM THIS COPY? __ 1ES ,1 _ _ _ NO

i.

__
_ _ _ _

_

- .

DEX 3600-AtIT0HATIC (205)' 877-7283 y $
* i-

DEX 4100-AUTOMATIC (2051877-7584 E h. % -,-

.8 %
TERIFICATION HUMBER: (205) 972-8142 or (205) 972-8229 $ U b

"
E

-.,
"

.TELECOPY OPERATQRS: 3 .=. .>
-- ..us j ~

'9 x. MIXE -

EENISE
.-

'

- f/sp p/ .

_

r, ;

$ "*

Step 4 3 -

$ leg i 4
.

p t*4 .

l. ..p y. . ;. ;M.;. 2 j._
..

.
- -

_,.., . . . . . . . . 7, . . , , ,y

- ;cf ' . .,. .fs.f Qy . ;'gg .;.. . . -e ,- --
, 7, . .,.

- e .- g x:,- ... . ,.- .,.
7 , _

,



-___

| R4 0h/9> s i 'e a , ,-

\ $
.

,

..
-

.

-w /
* ' - , -|- 4 n.-=-

... .
.

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

1--
-. , - - . _ - -2., . ._u, , -- - 3 , a_ .c m , - + .-- _m., - >

-

. .
- ._g

.

- . .. -

. . -.g . . , , . ... ~ _ .5 .

--.M*
A. .m. . .x. . r..:.gu. . - .

.~.M a.. . ,, ktsig * .- ^., s. . . c;q. ,.

',,., 'Q ' * % - ~
.

-an s., -
-u -....x - : w, . . 3 : g.,,,,, '% . .

W A b . s. . t'*1 -
.

;. ..

.-- --.

.;
- -,_------;,---...--,.,. . . J. __ . ? . _:-..;v . , . . . , .

. __ . ._ _ r-- g -y- _;...__. ,..
G,

- ~ ~ , ~ ~ . ..,,. u w . y.-. , _ .~ - -
. -. ... . .... _ ,,, -.-- :.. __ - . _ . . . .; , , , .

Cddhart[E12CTRICAL'C'EXERATINC PLANy 1m,,,,,. ;.jY $~ h W., '

{f
~ -

- =- -

. -. L' NITS 1 & 2 m ,-- m . - - . , - , ., ,_,,m.,,,,,_..,,

;, .., . .w .. u . .. ,
. . . .

..
. .

ft. COMFIRMATORY LABORATORY TESTING PROGRAM
'

f* TOR CATECORY l B Q TILL
e
8

.

jI<
..

IrtitoDUcrIcet

A[ * As part of their evaluation of the backfill compaction data, the Nuclear[-
J Regulatory Commission (NRC) has requested that some confirmatory laboratory

tests be performed on representative samples of Category 1 backfill
material using recognized standard testing procedures. The purpose ofjD the testing is to verify maximum dry density values used by Georgia5

[. Fower Company (CPC) to determine the degree of compaction achieved in
I the field. A total of eight samples, representative of the Category
# 1 beckfill material, will be tested. W testing vill be performed
'. by an independent testing laboratory acceptable to the NRC, CPC and

d- Bechtel. A brief description of the testing program and names and
%. e4 dresses of three testing laboratories acceptable to Bechtel and

1 CPC are given below. N testing vili commence as soon as NRC, CPC . .

~ ~ ,h, and Bechtel agree on the choice of the test tog laboratory.
*

. ,,,t -

.-

T.- (1) WOODWARD CLYDE CONSULTANTS
201 Willowbrook Blvd.
Wayne, N. J. 07470

Ic Telephone: (201) 785-0700
p. "

I (2) IAW ENGINEERING TESTING COMPANY
E' 396 Plasters Ave. N.E.
v

P. O. Box 13260o

-

iw Atlanta, CA 30324

t Telephone: (404) 673-4761'

I
l. .. -

| 5,
- / (3) DAMES AND MOORE '

-

'

14 r==arce Drive
)h.6

-

Cranford, N.J. 07016
Telephone (201) 272-6300

.

-
. -

7}, ., '.
. g,y :. ._

- s1 ..
~

-w __

b. .-?"..The testing laboratory selected shall perform the required testing andp'.-
R submit copica of the test data to Ceorgia Power Company. Copies of

from the
fj parallel test data developed by CPC along with data received
k,. testing laboratory shall' be forwarded by CPC to Southern Company services

..

(5C8). The complete set of test data received by SCS.will then be .,

fp' transmitted to the NRC and techtel so that a comparison of the data
-

received from the two sources can be made. W entire testing program 4;

.|i .,-
from the time of receipt of the samples by the testing laboratory is; -

not ==p.cted to exceed 2 ve.ts. ;p -. . g-|

| f[
'-

. . -= n1 [. 4
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The following laboratory tests shall be performed on representativa * -

m

['' samples of the bachiill material. .

I s.[ -
No. Type of Test ASM Designation

.: . .

:.

d' 1 Particle Size Analysis D 422

F, , ' of Soils

N.

2 Moisture - Density Relations of D 1557

i Soils and Soil-Aggregate (Mathod A)

E Mixtures using 10 lb (4.54 KG)
$. Rassner and 18-in (457we) Drop

[:
3 Italative Density of Cohensionless D 2049*

k.
Soils j"

t .- |The above laboratory tests shall be performed on the following three .

{g, types of Category 1 backfill. -
I

L
. *

.

U |

F 1. Sand with less than 51 passing the US No. 200 sieve size.
*.

l 2. Silty sand with 5 to 9% passing the t'S No. 200 sieve size.
..

3 '. Silty sand with 9 to 122 passing the US No. 200 sieva size.

$ A, total of 4 series of tests (ASW D 422. D 1557 Method A. D 2049)
.

shall be performed on material with 5 percent or less fines, by the
testing laboratory. A total of 2 series of tests each shall be

h, Performed on soil types 2 and 3 described above by the testing

{ Imboratory. Georgia Fover Company shall perform the ASW D 422
and 1557 tests on split samples of all thrwe soil types. 4Q gg -Q

d+ M i
SAMPLING

% Sampling of the backfill material shall be done by CPC. For each series
' of tests a -sini== of 100 lbs cf sample will be required. In order .

*

to obtain 100 lbs of sample f or the testing laboratory,. CPC shall sample
approximately 300 lbs of material of each soil type from the borroww -- :_

| , r."or stockpile area. The large sample shall be thoroughly mixed is the
.

'"

h.?
' field laboratory and then subdivided into FI6~ test sampns. .One.

sample shall be shipped to the selected to: sting laboratory and the otherC;
two shall be retained by CPC. Of the two retained samoles, one shall

-

h( be used for testing by CFC and the other shall be stored for record
; purposes.

prior to shipping, testing and storing samples. CPC shall perform a| h'
.,.

minim a of one gradation test in accordaoce with ASTM D 1140 on asterial.
.,

l
?. ' _;

obtained by quartering irom each 100-1b sample. The purpose of the i

f f, AS'Di D 1140 test is to determine percent passing the t's No. 200 sieve g
K, This will help CFC establish whether the samples se.lected for .p'

site.
testing will meet the crf teria with respect to soil types defined earlier

.

?.

( ,,
4 'c in the program. The above procedure of obtaining and selecting samples

shall ha followed for all eight test samplea. .n .p f- ;' -|

,

'
. n' - ~- - <, .a.;

' . h ' A'
, y, .- . . . . . , , . .

.

' " , ' . .
"

C. ; . p|. *7 g .p. -g
.

. -~ -
*, . _ .r.: .

m ~ .:, . .i ;u. , - . - .
-
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All aamples for shipping shall be placed in double plastic-lined' bagsp- ~~' * ~~'

f. to decrease the probability of bag breakage. These bags shall then
f be placed in strong wooden boxes and shipped to the testing laboratory. .

t. f The sample bass shall be identified as Samples Nos. 5-1 through S-8.
j- The same identification numbers shall be used for the corresponding
}; storage samplea mad corresponding samples to be rested by GPC. Storage

semples shall also be placed in plastic-lined bags. Samplea that are
j]f shipped and stored shall have duplicate identification tags, one on the

. . . .

outside of the plastic-lined bags and the other with the soil insider.
?' the bag.
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In uniform soils such as certain typer, of SP and'GP, .- As indicated in Eqs. 7.3 and 7.4, determination of the
tenu * tmin is small and e in is large: hence F is small,' selative density of a soil requires measuring its dry densitym
and the soil more difficult to compact. Table 7.3 lists com- in place, its dry density in the loosest state, and its dry den-
pactibilities for a variety of soils. sity in the densest state (or the three corresponding void.

\ Burmister (1948) showed that the telative density of ratios). The density in place and minimum density (loosest .-
.

noncohesive soils was a more significant parameter than ury state) present no particular difficulty, but a generally so-
density alone insofar as engineering properties of the soil cepted method of determining the maximum density (dens-
are concerned. His work has been verified and extended by est state) of all cohesionless soils has not yet been found -

other investigators (D'Appolonia,1970). (see section 7.4).

TABLE 7.3. COMPACTIBILITY (F) OF COHESIONLESS SOILS
* * ** (whate F * (e ~8 mini /8m6nI-

'

mu

Mu.
Do Cy Ce FCfassifiestion 7 min 7 men ' min 8 g iman

SP4M 90 108 0.54 024 #16 .058 6.0 2.2 .555
SM 75 97 0.83 1.36 3/4" .0065 31 ~ 5.5 .638

, . ,SP 92 112 [ 048 _ 080 _ #4 .15_,_. 3.0 . mSJ3_ ,_.667 /
1 [2" .16 ' 2.4 a '.92 '.674 :-3SP 93 113 0.46 0.77

3P_ _,, _95_1.16 / _ OA3 014 *4 _.30 3.7 _ 1.0 .721 /
SP-SM 92 113 0.46 0.80 3/4" .08 3.0 .88 .739
SP 85 107 0.54 0.94 #30 .10 2.3 1.3 .740
SP 97 118 OAO 0.70 1 '/2" .11 3.2 1.2 .750

1 /2" 1A 4.4 .76 .7633SP 99 120 0.38 0.67
SM-ML 83 108 0.62 1.11 #4 .012 8.3 1.5 .790
SP4M 79 103 0.60 1.08 #30 .09 2.4 1.5 .800
SP 103 124 0.33 0.60 3/"s" - .17 5.0 .75 A18 -

*

SM 105 126 0.31 0.57 5 .02 350 .30 A38
SP.SM 87 112/ 0.48 0.90 #4 .08 3.0 1.3 A75 /
SM 82 108 0.54 1.02 #16 .023 6.5 1A .889
SW4M 95 119 0.39 0.74 3" .05 10 1A A97
SP 98 122 0.36 0.69 #4 .37 5.1 1.2 .917
SW4M 98 125 0.34 0.71 3" .07 6.8 1.0 1.088
SP.SM 97 124 0.33 0.70 3/4" .10 5.0 1.4 1.121
SP-SM 84 115 0.44 0.97 1 'h" .085 4.7 1A 1.205
SP.SM 94 123 0.34 0.76 1%" .12 4.4 1.3 . -1.235
SM 99 128 0.31 0.70 3" .02 240 1A 1.258
SP4M 80 114 0.44 1.06 #16 .07 3.7 1.6 1A09
SW4M 80 116 0.42 1.07 1 '/2" .074 6.6 2.4 1.547
SM 83 120 0.38 0.99 #4 .015 26 6.1 1.605
SM 102 134 0.23 0.62 3/4" .01 120 1.9 1.695

*

GN.GM 113 127 0.31 0.47 3" .14 86 1.2 .517
GP.GM 112 129 0.32 0.52 3" .03 200 .50 .625
GW-GM 116 133 0.26 OA4 5" .17 171 2.2 .892
G/-GM 110 1"B ' O.30 0.51 3" .11 191 15 .700 *

GP-GM 117 133 0.24 0.41 5" .125 100 4.0 .708
GW-GP 111 130 0.27 049 3" .20 105 7.5 A15
GP 116 134 0.23 0.43 5" .27 111 6.2 A70
GW 119 139 0.24 OAS 3" .51 45 2.2 A75
GW 120 139 0.20 0.39 3" .45 51 1.6 .960
GW 119 139 0.21 OA1 3" .8 94 1.1 .962*

GW III 132 0.25 0.49 3" 2.9 9.7 12 .900
GP 115 136 0.22 0.44 5" .38 29 .61 1.000
GP 114 135 0.22 045 3" 2.0 11 .77 1.045
GW GM 121 141 0.19 0.39 3" .30 77 2.3 1.052

3 [2"
18 .025 381 3.0 1.118GM 122 141 0.17 0.36

GW-GM 114 137 0.21 OAS .00 16 1.2 1.143
GW 112 138 0.20 0.48 3" 2.0 12 1.3 1A00
GW 109 137 0.21 0.52 3" 2.0 14 2.8 1A76
GP 114 140 0.18 0A5 3* 1.7 10 .76 1.500
GM 101 132 0.25 0.54 1/82" .03 260 12 1.560
GW-GM til 139 0.19 0.49 3 1.8 13 2.3 1.578
GP 115 142 0.17 OA4 3" .31 87 8.2 1.588
GW 123 146 0.13 0.34 3" .21 124 1.1 1.815 "
GW-GM 110 130 0.19 0.50 5" .42 43 2.1 1A31
GW-GM 115 142 0.17 OAS 3" .15 133 1.1 1.847
GP GM 112 140 0.18 0.48 3" .42 26 4.2 1.887
GW-GM 112 140 0.18 0.48 5" .25 56 1.0 1.867
GW-GM 114 142 0.16 0.45 3" 1.2 15 1.7 1A12
GP 112 141 0.17 0.48 3" 1.4 7.1 .73 1A23

i GW.GM 118 147 0.12 0.40 3" 1.3 19 1.1 2.333
|
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