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Hidlande Actlon vas comoletat this peried oy UPC concerning the taki ug of
aduit Lomal borin se he adlitional i borfn;s rest na taken by toaa oo Lien
Sone veliel wag pronted by chisdaned a3 ket LT's lor rou of tie burdagss  Liw

locativzi of the 'm*‘j'v 8 Lo b Pehen at the coollu; poud dikes are being
rovioede  Taiting eof digtrier ciploree depositiona for the ALLL heatiugs was
schedul ol for Oetoler but due to dglays in tabdeg M€ stufi daepusitians, thoese
will be weschouulede Iutorra; nt"""' fwave been preparved to be asked of tiw
applicant ani ite cens uh..mm during the tu .ir;' of cepositionse All thie

. s ~ . o

Infornotion VA1t Be il dn gorisettak g Woas A iplyy ok Be s Rrip et
Foport (J.n) and prepavdn; the tentineay ol Lﬁu noLu uor“in,s in HQLCu/Aptil
1501 Tids verk 1o preparatory to completing sohtasks 2, 3, & 4 of the

intevs:Aangy apracnonts

vovia,e An ASLE lLenring will Le beld to \“’cus:! \mcther oxr not than
coratruction purndte choulu b orgendeds  The plle fasuz vay be Lron it < ag
the hoardnes Vo't in contdnuing on preparfn; the aeele SEX awl proparing
aduliienal seetochndeal guestious not related to the pile isguos  ire John
Cremudstron the lead revievar for the iadlly Jlout bas neu becsw a petiauone
enployec withla Lie vooteehnical Logtueerin Jeeeivne  WEC §n prepariug an
interaency apveenant codifleation to Jaclefe a full tloa plle drivin, expert
on vite durdng the plle dedving sctivitye il pereonacl to handle thilu vork
s to (o provided by the Chica o Jdsirict due to the Patrolt idstrict's
lirdted staff,
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bHiount 6f Paads Vynoanlod

S{ta fren Sep w0 to 31 Cet O Cuiglative
Midland S 15,862.7¢ § 94,255.00
Sailly l?¢317.59 61,002.%0

$ za.ﬁnloﬁﬂ . $153,35h030

Tutali cesitn threash IY &0 are NMdland $66,0606412, Puilly $54,953.50, total
§147,01%. 020 ledilication do. 2, inercasiag funds to $204,000 was recelved on
25 Sﬁp wlle

Probleus Unceounternd ov Antlcipated

The four LAC speecs alloited to the Pistrict are jood only thru FY bl
Recruleuent of i bly qualificd parsenael for only oua year, ov luss, 1s
nearly irpossibles The vork will then likely be conpleted vith the rosvnc
ddecvict staffs Vor tiwe liddland project, au 5K is to be coupleted by the erd
of Febtvuary lycle In terms of meeting the interagency acteewnnt roguicvewnts,
this docuuent vill be more than a deaft but lese toun a final S6ie  Vith the
docwicat to be coppleted in February 1961, the drait vill be eensidered to bde
couplete and a signilicant portion of tie final Su2 will Le comsidercd
caopletas
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Hidbinds  Subdtack ties 1 letter report 1s corzidure! completes Work on subtasl.
2y 3y and § Lo prepave the draft and final Silt and preoare ASLD costliony is
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£2illy. CSultack do. 1 letter report iy consldered ecaupletes Wotk on subtasl
4y preparation of the Jdraft SER isdundervaye

Pilous for the l'ext Uaeporting Pericd 21 Movenber 40 = 20 Janvary &

tidlants Intervoratorios vill centfaue to Lo prepaced to be ashed during the
taiding of Jdupnsitions fren the applicast and ite consultante in preparation
for the ASLh Lcaringe rosulting from the & Doceaber 79 ghov cavse orders ALl
deposltioas are to be coupleted by 23 January 17dle The Pigserict will hear
key dapnsitions os tley ave tilens The Dastrict will be prepacing part of the
testirony for the ASLO hearin se The content of the testiiony ia primsrily
the sare an the content of the SElle  The District vill be workin,; towasd
coapletien of a Hill during ethis period toes The S2U 1o to be couplete by the
cad of Fehruary 1961,
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5 How 800,000 cubic yards of hydraulic fill,  side for louding aboard. As part of the scheme, -
K4 placed as a temporary surcharge to ten feet Buler requires that one of the old 4,150-foot run-
f £ alove final design grade, speeded up consolida wiys be lengthiened to 8,000 feet and strengthened
‘::-‘_:‘ tion vf a poor bearing soil underlying a runway  to accommorlate jot aireraft. The runway exten-
':i- extension at the Narval Auxiliary Landing Ficld, sion pased a problem, for the only practicable loca.
e May port, Fla. ‘ tion was in a salt marsh covered with reeds and
1 : sedge and containing meandering tnbuunes of
: M amrorr Auxiliney Landing Field, on the  tidsl estuary. DBenenth the vegetation 'was saft
Atlantic Coast at the nouth of the 8t. Johns  mud or muck to a depth of about ten feet. lle-
River, is a seaport satellite of the Naval Air Sta-  cause of this poor foundation condition, it was
tion, Jacksonville, Fla. Berthing facilitics ure  decided to conduct a careful investigation with
under construction for CV-I cluss carriers, whose  the assistance of BuDock A Sotl Muochanics
sir greups will fly in and taxi to aprons at ship- Stcuon. i .
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I\‘ Acuol shows ealy stages gof l\ydcouhc ‘ollmg in the
] % wicharge arec

P A plan view of the runway extension is shown
on figure L. Borings were taken by an engineer-
;mg service contract, and undisturbed samples

v -

g o)

P UL, i

:2 1 f - é i pipeline dredge cleons camier tuming
v | at same time supplies Ml for surcharge.

-zl '“ H ‘ i Y ' - . H ‘ ,,:, “:. _
:i ' : b : s é ! ¢ : : geneous OI1 orpnic clay (Cmgnndo clnliﬁci-'.} e
,}; , .‘_ tion) having high compressibility, an average in- !,'
k,‘ place wet unit weight of 83 pounds per cubic foot -
B _ : and an average moisture content of 142 pervent.
o In its natural state, it has negligible beaving

Wh AN R N nlui. 4 ‘
——— L /” ATE " Consolidometer tests of the samples gave the
PO R O, AT sttlement-time curves of figure 3, which were
»uh..\,;,;.:'?_-f..'.::'_'_ - // : based on loading equivalent to that of the pro- |
A reies P A e : posed permanent fill for the runway and taziway ‘
(T mmmm 0 SZEIRES | estension Asis typical of all Sne grained, rela-
1 - . . ou-——-_; -‘- . .A_' - AR ot ; .'.x ¢ . L e .0:'-.
figue 1.~Plon and typical section of M ¥ , it
4 l\ydnuloc fill 1o unod up conso -doﬁeu : :
R e} ' § et 3
i : W
were nhnpped to the Bum for mlym and n& iy ¥
ommendations. As shown by the soil profile :
(fig. 2), the muck layer extended to a maximum s
depth of 14 feet below mean low water and was 3 .
underlain for the most part by a good bearing ‘l
stratum of silty sand and shell. The profile also
shows an old dredge spoil area near the middle [
of the runway extension, which had already de- e
prv»~sml the original marsh mrlm us much as | o G40 uetr st pr o
feet. ! ; e - : L --"-.j;é .
lahnntnry examination of the soil samples dis- " PR L .' mmn ey m.u.
closed that the material was a relatively homo- e eium :‘o;““ shell :.“], f o
Waly s i ‘ ;
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tively impervious soils, it took time to reach an
equilibrinm between the soil and an applied load.
Initially, the excess load is earried by the water
in the voils of the soil. The excess hydroetatio
or “pore” pressure causes the pore water to flow
away frou the stressed zone.  Gradually, the load
is transferred to the soil grains, and consolidation
takes place. Fquilibrium is reached when all of
the load is carried on the soil grains and none by

v tawssies Tha voluma raductiog ie oqus! to
the volume of water that escapes from the satu-
rated soil, d

It will be noted t.hnt the curves ol f\aun 3 indi-
cate a serious and fairly rapid settlement, reach-

g U 1o 14 iichies and 1o sbout 50 percent of total

A system of sand drain wells also undoubtedly
would have reduced the settlement time satisfac-
torily. Dut in view of the relatively high unit cost
of dnlling and ﬂllinp‘hd(dnim in & thin stra-
tum, this method did not appear economical. The
use of sand drains would have entailed a consid-
erablo delay because of the time required to pre-

pare s new contract and mobilize the necessary

. specialized equipment. Furthermore, as a con-

tract for dredging the nearby carrier turning
basin had already been started under an earlier

appropriation, it was desired to place all the availe .0

able hydraulic fill in the runway extension area -

without interruption and payment of aumeyj_;' s

tume for the dredge during iutnlhuon ol und ,

P — - s W R WA, Y W G 8 e A e S S _———— - v -

.'_.‘; settlement, in one year, After that, the curvea  drains,
Y tend to flatten out. The Director of the Paving Impzchon and
;% | ‘ ; Testing Division, Sixth Naval District Publie
.y ‘ " Works Office; proposed that considerstion be
e ‘ : _4,_;._4_..__?; g e e e given toamhnungthceonwhdlhon of themuck
E '?'-" :}— e luyor Ly tewporatily increasing the height of fill
- g '\ Ny . _:Cut. to be placed upon it. Studies indieated enough
;' i == ‘ gnul material could be pumped in from the dredg-
.’: ing project to provide the necessary permanent
) fill for the runway and taxiway extension, in-
“ cluding shoulders, end zone, and a circumferential
¥y patrol road. By placing as much as possible of
a4 the available sand over the areas to be paved, &
= surcharge abont ten feet above final design grade
o would be created. As the mareh elevation aver-
“~ aged about +4.5 feet above mean low water, and
% : finished subgrade was to be about +150 feet, - |
IR ) e d—Timesorloment cuver for much’ endey  (his stheme involved building & 80-fout fl (o~}
< oropend permanent hil show fairly rapid settlement elevation +23 feet) which would be graded back !
v \ d about 50 percent in first 12 mho. down to runway and taxiway elevation after con-

L]

Sovonl uchcmu for ndnmng or wecllnung the
wttiement were studied. The Bureau first recom-
mended reducing the settlement by excavating
wlout half the depth of inuck, thereafter allowing
from 2 to 3 months for consolidation of the re-
wininder under the load of the fill to be placed
lwfore constructing any avement. Inasmuch as
the spessl of conseolidution is inversely propor-
tional to the square of the thickness of the layer
undergoing consolidation, sremoval of half the
thickness of muck would have increased the speed
of settlement fourfold, und the flat part of the
curve would liave been reached in about 3 months

solidation. The surcharge would roughly double
the pressure on the underlying muck, as compured
with the load of the lower, permanent fill. This*
would almost double the settlement ukin; place
within a given increment of time. - .
As an example, the curves plotted on ﬁgun -
show the conditions for Station 6+50. Without
the surcharge, the predicted settlement was 544
inches at 5 months. . With twice the load, 514 -
inches of settlement would occur in only "4
months. Thus, by overloading with exees fill,
the muck would become overvonsolidated, with
respect to the load of the final fill, within less than
3 months, At 214 months, the accelerated curve

¥ | TR
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Cimdicutes a settlement of 8 inches, which is about
the same as the ultimate settlement on the normal

~ curve. Thus, if the surcharge were removed

after 245 months, bringing the area at this station
to finished grade and paving, the muck thereafter
would be fully consolidated and no fuﬂhcr uulo-
ment would take place. '

The success of the surcharge metbod would de-

pend largely on the perviousness of the 6ll, in
order that water expelled from the muck by the
IiCTvased POro Pressure Hugle Grail Ol rewdily
The fill material, consisting principally of fine and
niedium sand with nmn. proportions ot sbeil,
was suﬂcnendy pervious to permit the drainage

(328 Oanzidesebls deatnses wauld gl
{rase would a9

ba ulncud from the lonr surface of the muck
mw the underlying sandy strata.

f Comparative cost and time studies for the sev-
eral methiods indicated that consolidation by sur.
churgm would prove the least expensive, not con-
sumae toa much time

uv\‘ Wﬂ"'!gy thn tn‘

minteriais to best ld\‘lnugt Results of lheu
studies were as follows:

(a) The scheme of removing half the muck,.

which at first appeared to offer the best solution,

area, and $320,000 for the unloading or grading-
down operation, a total of $427,000. Timewise,
this method would reqyire about 3 months to com-
plete the fill, about 4 manths for the settlement rate
to reach a satisfactory value, and 2 months for

~ unloading and gndin‘ o mwny olmtwn 9

would have cost about $600,000, and taken 0 .

months' time lefores paving could begin.

(&) An alternate of the above scheme was con-
sidered whereby the suction dredge would suspend
operations in the turning basin, cut its way up the
slough, and pump out the muck. To retain tlota-
tion, the dredgs would have had to remove all the

" muck, but ou the other haud could do tha job, in.

cluding backfilling with sand from the river, in
4 to 5 months. Additional Rll up to pavement
subgrade could bave Leen placed in another 3
months, and paving could have beea started aboct
7 months after commencing operstiona. Howover,
this procedure would have cost about §750,000, -

(¢) Sand drains would have cost in the neigh-
borhood of $550,000 and taken 6 months for design,
award of contract, #nd eomplotion; 4 to 8 months
more would have been consumed in final filling,
waiting for nulomm. and guding pnpnntory
to paving. '

(d) The estimated cost of eomoliduttoa by
surchargn amounted to $107,000 for addicional
higher dikes to confine the fill to a more limited

186
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months in all :

The Officer- m-Chnrp of Comtrumon. Capt.
W. T\ Eckberg, CEC, USN, UPWO of the Sixth -
Naval District, directed that the surcharge
method be employed, and a notice to prosved with
the additional diking and increased height of hll
over the runway and taxiway extension ares wus
issued on 11 July 1051 to the Standard Dredging
Co. #s a chanes order under Contract NOy 20817
for dredging the carrier turning basirt

- '

T
® 8 00 08 e = -

Figuws 4. ~Comparison of | and occelerated
mcm-tm curvey "m “:.-::’ld

Ty muu. muck In less olna 5 months,  : -

. . ",

'!'hc amhurgu was cunploted on 30 Sopmnber '
1001. Settlement markers, consisting of 12-foot’
lengths of 1- irch pipe were driven into the fill at
13 locations. The tops of the pipe markers were
st at elevation +20.0 feet. Survey crews: ‘wers
assigned to take periodic levels on the pipe nark-
ery, resulting in the actual mtlcmm-timo curves
of figure 5. .

Shortly after completion of lh fill, many |
springs and rivulets developed st intervals along
the toe of the slope on both sides. At some points
the water “bleeding” out of the L1l was dark brown
or reddish in eolor, and gave forth an offensive
odor, This seemed good evidence that water was
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borng ox o led from the organic muck, us intended. [

There was to noticeable heaving or lateral dis- '

acen ut of the muek from beneath the of | L
/ i edges e et

ch il O L :
, STt 1
By -arly January 1052, the springs at thetosof ™ "+ e ) |
? ¢ s opo had marksdly diminished, and by the _‘;‘;:;‘""g.*.._.‘:_-::: [ |
| ad of February they bad ceased flowing alto- - i R S oy ’_
£ gether.  According to level readingy, the rate of -_.",,,R'I:: ?" ot ‘ ; e :": iy
g 2 b idenco liad lessened considerably, and settle-  [H-T=lat s -t R —
mmeits had been reached which were in excess of the T e e | !
[+ final settlements that would have occurred under [y -m[ '
" tha permauent load as shown in figure 3. Asa Chh AL ,__\.:_',m-?.;_.j
o clieck, additional horings were made and undis- . : o LR
] tirbed samples sent to the Bureauw's Soils . G :
. *aboratory. Lyt _ Figwe 6.~Comparison of borings before ond after
o The boring logs disclosed that the muck layer - filling shows decrecse i.' n.“h thickness due o
3 had lwven vumpml to m“ghly half its origiunl amolndohou. %

thickness. The average wet unit weight had in- o

creased to 102 pounds per cubic foot and the of depth for the surcharge condition and for the

moisture decreased to 67 percent. . permanent load after removal of the surcharge.
The combined results of the clanges in soil The cireled “X" represents the “preconsolidation

strata o8 disclosed by the final borings, and the  pressuro” of the undisturbed sample taken at this

changes in soil characteristics as computed from station, The pr«omlid.tiou pressure is that

: consolidometer tests, are illustrated for & typical  ~ Pressuro with which the soil sample has reached

oy Joceation by figure 6, which was taken from the re- equilibrium, with the result that no pore pressure

; port prepared by the Buresu's Soil Mechanics exists with the preconsolidation pressure acting.

d Section. The cofparison of the before-and-after  This pressure is estimated closely from voids—

' borings clearly indicates the decrease in thickness ratio vs. pressuro curves plotted in the laboratory.

of the muck stratum due to consolidation. In the case of this sample, the preccusolidation

The right-hand portion of figure 6 shows the  pressure i3 in excess of the pressure which will re-

computed pressures within the soil as function  Sult from the completed runway fill. Therefore,

no pore pressure would exist, no more water would

o Y be squevzed out of the voids, and the soil will
» - - - carry the load witbout further cousolidation.

As the results of tests on the other samples were
similar, it was definitely concluded by the Dureau
< 4\\ that acceleratedrconsolidation by means of the sur-

< . charge had taien place as predicted, and that it
- s was safe to proceed with final grading and paving

)
!5
I

j;

o
.
e e ————————

i
; 4‘ N e 1 without danger of settlement and consequent
f 2. L pavement {ailure. .
LB 3 e TR The foregoing is 8 good example of the success-
‘ §-, d . ful application of soil mechanicy to an unusual
L § L EEPATR foundation problem arising in the field, and den-
' I , _;;-,-;;_;-_—::__ onstrates that such problems may often bo solved

- ") with facility if the Officer-in-Charge ealls upon

from level readings an pipe marken. Sectian.
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HMEMORANDUM FOR: A. Schwencer, Acting Chief
. ‘ Licensing Branch Ko. 3, OL
FROM: George Lear, Chief :
. Hydrologic and Geotechnical Engincering Branch, DE
- _ .
SUBJECﬂ REQUEST fOR ADDITIONAL FIELD EXPLORATIONS AND INFORMATION

PLANT MAME: Midland Plants, Units 1 and 2
LICENSING STAGE: Post CP
DOCKET NUMBERS: 50-329/330
* RESPONSIBLE BRANCH: LB Ho. 3; D, Hood, PH
REQUESTED COMPLETION DATE: H/A '
REVIEW STATUS: Continuing ' n

_ The Consultant to NRC Geotechnical Engineerdsy Sectfon, the U. S, Amy

- Corps of Engincers, Detroit District, has requested addftfonal borings
and soil data to permit verification of Consumers Power Company (CPCp)
computations and conclusions concerning the plant f111 settlement proble
and foundation design. This request was {nitfally sutmitted by P. McCallister,
Chief, Engineering Division to Dr. Robert E. Jackson, DSS, by letter dated
27 March 1980 and later revised in letter of 16 April 1980. Ke have enclosed
a copy of this later letter as Enclosure Z.

Ne have modified the Corps request for {nformation since several of the
{tems have been provided in more recent submittals from CPCo. In addition,
we have attempted to condense the Corps request into the customary format
used by NRC in {dentifying and asking questions and taking staff positions
since this procedure has definfte advantages in evaluating the applicant's
responses. [he contents of Enclosure | have been coordinated with and

concurred inY%fy the Corps.

We request that Enclosure 1 be submitted now to CPCo to permit their
planning of the required subsurface exploration progran, We recormend
that the explorations do not physically begin until CPCo has recelved
and absorbed an Interim Report from the Corps. Receipt of this Interinm
Report from the Corps s expected by June 6, 1900, This report will
detall the required geotechnical engineering studies that are to be based
on the field and laboratory test results on sofl samples to be recovered

fn the requested exploration program.

This menorandun and Enclosure 1 was prepared by J. D. Kane, GES, 1G:B, OE.

George Lear, Chief

!Mro\oztc and Geotechnical Eng.neering
. ranc .0

fivision of Engincering

cc: See next page.



. 362.18
CQuest. 24

362.19
'(Qggé. 5% 35)

362.20

Encl. |

MIDLAKD PLANT - UNITS 1 AND 2
. CONSUMERS PONER COMPANY
DOCKET 0. 50-329/330
- QUESTIONS AND POSITIONS-GEWECI’.‘UCAL ENGINEERING
PREPARED BY: J. D. Kane, GES, HGEB .
from the review comments of ¥
the U. S. Amy Co: ps of Engineers,
Detroit District

Provide the boring logs for the following explorstions:

) a. Pull down holes FD-1 thry PD-27 (35 holes that ncludeX

8A, 20A, 208, 20C, 15, 15B, 15C, and 27A)
b. LOK-1 thru LON-13 (13 hales)
c. TH-1 thry TH-3 ang PZ-1 thry PZ-43 (83 holes) |
d. OW-1 thru OH-3 (3 boles)
e, TEN-] thru TEK-7 Q-1 thru Q-12 (19 holes]

The logs should include date and method of drilling, the type
and location of samples attempted, Also piease provide the
Yocations, boring logs and avatlable test data of any exploratior
completed in 1979 and 1930 tut has not yet been submitted.

The refusal of the Applicant in preﬂous responses to Questions 5

and 35 to complete additional explorations, sampling and labor-
atory testing following the preload progra {s unacceptable.fo the
staff. We require that CPCo complete as a minim, the exploration
and testing program indicated on Table Q 362.19-1. Several

reasons for not accepting the Applicant's previous responses

tnclude:

|
a. He do not agree that the preload program & completed
on the heterogeneous paterials which were placed as
structural fil1 s an improvement or would necessarily
produce foundation soils of more uniform engineering
properties than if the material had been properly compacted
to the original requirement established in the PSAR, !

b. We feel it is prudent to {ndependently verify the
predictions of future cettlement and the conclusicns
of the preload progréa which vas complicated by the
simultaneous raising of the ¢cooling pond reservoir,

~ In addition, an estimate of tota} and differential
settlement {s still required for {nvolved structures
following drawdown under the proposed permanent
dewatering system.

provide a discussion that addrosses whether there are sefsmic
safety -related piping and conduit connections with other
structures such as the Radwste Building and Turbine Butlding
which have also been constructed on the plant f111 now ex=
periencing the settlcment problem. o

' é ,. ™ . ?;l 1 I .
® . .c_.. .
. ~ .."‘ ‘
® .
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Tabel Q 362.19-1

Request for Additional Explorations, Sampling and Testing

2/ ;
Depth 1

3/
Sampling

4
Lab Testing Y

- - ——— — — —.o.—"—.'-‘-—‘—-._. C —— - ———

.

+ 6
Anticipated Geotechnical &
Engineering Studies to be Required

Hesel Generator
Building =

ety i“\.\

Pf v —'.:" e
Busnd

S vere”

- — 1
et ..

‘Thru f111 and a

minimum of 5'
into natural
glacfal till sofls

b
]

- ———

Classify samples

according to
Unified Solls
Classification
System

For cohesive soils
onsolidated-Dratned)
C-U (Consolidated-Undrained
_Consolidation 5/

For sands
Oraine rect Shear on
both loose & dense speci-
mens '

Relative Density

—-——— R - e e . .

Bearing Capacity
Settlement

. g

wo L ros mm aniA®

-

—— . -

ervice Water Pump
tructure and Re-
aining Walls

\

Same as above

Same as above except con-
solidation testing would. -
be 1imited to samples in

-
.=

-P.t'le— and c;iss;n Foundation Design
(Vertical and Lateral Load Support)

xiliary cutllding - retaining wall foundation. | Retaining Wall Stability &
gl S T A Settlement. -

":.. L — — —
Cooling Pond Em- |Extend thru fill " For cohegive soils ARl
bankments and a minimum of Some 0% obove -

S e ' into natural : c-D (Consolidated-Drained) Slope-Stability _

i =2 ' residual sofls ex- s -2 1Ces !olidated-llndrained)w_._ Pt | BEE

2 e cept hole no. 5 g .

V=T ey which should extend

;C." rr e

NOTES: See next page.

-~

to bottom elevation
of cooling pund.
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NOTES:
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. '... .:. ..‘a.\ $ . 'r‘
Y See attached Fig. Q 362.19-1 for approximate boring location. Holes
to be accurately Tocated in the field to avoid cbstructions, underground

piping and conduits and slurry trench area. V' . .:

Y boring is to be terminated in loose or-.'soft._ sofls.

Y Continuous split spoon sampling using SPT 1a,requind. Holes are

~ to be held open waisssempdaag using either ‘¢asing or hollow stem
auger. Additional berings to obtain, represdntative undisturbed
samples for detailed laboratory testing should be Jocated at the .
completion and evaluation of the splft spcon sampling progran. The

i groundwater level should be recorded at the completion of drilling in
all borings once the level has stabilized, = .. - A

il

; Y lormal classification (e.9., gradation, Atterberg Limits) unft weight .
and moisture content testing to be performed on representative samples

. from each significant foundation layer. This column pertains to lab

- testing fn addition to the above mentioned tests. 1t is requested

that at least one week nolice be provided to the NRC before openinga -,

undisturbed samples to permit on site visual observation by Corps -

of Enginecr representative.

3/ The maximum load should be great enough ta.' estadlish the straight-1ine
, portion of the void rati -pressure curve. 2

e |
3
l
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Inclosere | to nur letter of 27 llarcn 1933 has beea revised snd attached '
borotos The twd Gups provided Lauwlcating beriug loestlons reualin vuaciwnged.
FORL TSE DISTAICT ENGINEER
‘ e W R e Wy MR T M o .
1 Inel .
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Ia Tt 18 recuested that the anslicant farcish tle borfns lo=~s listed delow
indicating when and how tress wers taken, the tyre of sacrling, and senples
‘.t". ¢ - . . . . - .

; - . ‘ . (NN S ‘OW&MA. :\\ \-f"
Pell dovn holes PD=] thre PD=274 (33 holes) - - | towdTi e Wy
LOWw=1 thru LCu=1l & V=] thry t=4 (15 Valee) Q%ﬂy\ '}‘- W' f)“.
Tv=l theu Ti=$ & #2=1 thru P2=43 (5) leies) < =, DRV, | M3

Ca=1 thru Ou=3 & (T -5 (9 Mlc;) Q“b
Tid=1 thru Tiw=] & O=1 tiru =12 (1 toleas) ‘ 0 )
*locludes €A, 20a, 208, 20C, 15A, 155,1:¢, & 27A, - Jh . RS
2. Locaticns, sorine lore and test data from any other drill holas taken in
] 1979 and 1950 are also Tequeasted, - : Fa e . % il o
\-_3. Dutch cone penctrometer data from holas Pe=l thru P~13 cuat also ba <
’f"‘d.d. . \wkoe Nhk. A‘o(_ ‘..'.\ ; \'hﬁ-‘ L. “ e, § . . \\

4. Infercation s fequestod oo all riezeneters that sers {ssta!lad to monitor
provlens re'ated to plant 411, The intorastinn srould taciude tre number and
lecatfon, the time of inatellation, tre tyre of filrer around the plezocacer, .
the Installed daepth, 4nd the type of plosometar, N\p;f\oc. Wauas 1~ foy b,-.°
. . e | !

—

T X D

' ¢
5. All slezoceter readinga for esch tastallutlon with dates and times are

required, .

6 The data and {nformetion Feroeated {n paracranks | thru 5 shove 12 needed
to verify the apolicont's eourutatione and cunclusions and to rate any needed
corputatinne for the dewvaterin~ aralvoie, tre selsuie analyais snd the
Gettlevent analyeia. ' ‘ ‘

7. A nesd exists for additionsl burinsg, alnce randsa exnlcratory borings
throu.hout the plant site have revealee mockats of gafy elav suhiset to
settlacent and or consalizacion aAnd leucse eanda sud ject ta irueiaction, A
neod alnn eviats to ciecr the Pesulta Al the nrenzed recedial reasures of
surcharse loading at tra Uiesel Cenarator Sulldin, amd the duvatering plaa,

; 8 In the case of tle Clumel Geuerator suflilu,, check borings must de
: uede 1o the vicintty of vorines wntch ldentifled low "L* values ta tle clay
end sand fill, 1Ire Provosed dariags eriall e carried lato the «lactal 11l
swl all seaples, {ncledins those 12 the clacial till, trated an tncieated

) bulow, . Sk ; '-.-.-5') o, .
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The borior locatlons ure as tuitcated on the attached rape All goll four the
full Jepcts of che boriz;e snuil o4 classifled accurdlng to ths tatfleu 3ol
2 Classitication Syetess Any Lests netessary o elun_q_v the soil shall Le \
H accourlivneds Unil welnil ded Solsture cuateat ol Ll sanples woould siso bes
bl datecr-locce Ihe sarries obtairel tron any cchlasive slrata suell e testeds O\
I] The Cests ior cohasive waterial slal. ‘bg..\\‘.co.\luutdatio'\ cratered aad ualraloed
'

?ll;’,'/ .;

:D“ - celacial sncar teste (nb3) aed a cogsoiidatiss \.n,vit:t_:tqtmmnrlon& y W
oty @GVEL Lu toe leed Lw-pluce &t Lhe 30fata dopty Lhy sazple represvalas. The T

] “mtien. sends snell b tested in direct shear for & lcose and deuse coniltlion and trQ"’\f
- . o \ o .
i Nad Cha gelative Gensity of tiua seud 1A site vetormiadde oi'“\ “M\\“y’ 23 ok e ?“L'J
Y LI PG SR \ . > ™
Lip o Ty 5. NWrere zilins or -lssens are prorased te waderyin Lie Service hater
. Butldine and Muziliary Pulldinz = teed water valve pits willcl: are located on
£1ll, tve losd bearing capacity o the bearizy Atrata cust b uateralueds 1Tla
cacabliliry to resist jatersl shearins strfessdes Lhat gould e Lnducea in low

*N" value goll sud)lucted tO Gelscic <CLion FUSt 4480 LY delaruincd. ite pane

-t W

o teste recuires for soil sacples odtalned from tia uev horints at tag Liesel .
;’ Generator bullilog eball aleo be made o5 sull éacples frow mnev berioze for
* |, thene PuLldindse) ' woad D6 prencnT Ao e re & dranial @ ey 2 danea mandene, 1)
H \b‘-'\\.f'\ Moo sevel b2l lo 20, Thow s batua Serug ank oy toa had! A
- A €. The nusstionable site area fil1 may have a covuterpart {a tha coolleg
' ‘pond esbankrent wbieh wai constructed contespoctansously with tie sice tills
3 1t i6 requested Ciat exploratory comtinucud arive borin s ve terso at @ neeLert
' of pointe aiony the sortn sud cast casients, onltsins tiw slursy treach ¥e
eutaff orvens which afe sonitively sealeds The sporesinate iorinn locaticas
arc as 10c1Catey 00 the AtLiched wap €f CNE cI9iluz punds upon evepletlon of
. drive boriu: & second VBdistTuled OVFAC. Sldil Ue Bade Adjaceat ub LIz W
i distutied Lotln: to Sadvie COlmBiva sciise Tue tests on tiw soll sauples A
- olLraines Froa tue 1ALLAZE L4 the cubacasents siall dnclude tie tollowing

tewls, coutolliated, drained Lrasrias stear Lests, (Coleaive seapies)
T Mter.ery Linits end all solls clesriflec accoruint to tne Lnafied inil
A e Classilicatien Systane  Ine drive borinis shaal 08 cuntinousiy sasupled ualoy &
Chesihoalee . geandard epilt epoon sampler, Tne ole shall Le nele oren uwsing a collow stea
TN BudLE OF Cadhnse Particulay attention ciall be paid to iround water
. contitions during eand afteYr cempiction of artllires Ia the ease of Lola 5,
Y the porin, swouls be drilled to the Gepth of Cie cuvoling Fond b3tton wolle the
/o, renakuiul seringe weed pensirace ealy 5 feet iate ucéevrlylos resicual eoils
‘e unlesw sult ,coune fudicates & newd tor furtiar Lole pencireiioa.
‘\ ™ " W XD wWpw “‘Q‘gﬁ st WA
&¢ Suwsmary of kegquested Deillivg

N\

“pr

a. DOiesel Cumarator tuilaizy = =6 holes around tiwe perfoeter ol the
hulldint. Saples of all atruts froe srouad surfuce iale tie rlaciul till
C(voley é=il). llltluJC(GOﬂ)i.gl.‘. Cruds.bie nNG surléce ceopuysicel teata to
S entablisy fusitu couyredaion an elaar nglull tor [loar resyvssa spectra
deniyn clech teatloned on pae bi y Vil=s of lnr.:r&gn_ Silet; davwd g iwing
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o8 Wl do

be Auxlliary Bulldior = Take twvo bortn..o arourd tha propnoed support
piling or enaisson u&nmoxffmouugb of looses sands ani soft clays adjacant
to rile or calsadn £3 stifivo plley and adlolrine erround acalnat lateral
locais,e Loringd neel Lo pesetrate to glacisl till. (see ottachee cap for
borin,; locatlons = uoles & & 5,)

€« Service Latar %ullédinz = A doriny (hole 16) shall te nmede aa (nllcated
on the attached way to-and L1nto the slaclel tille All socplew oblilned small
he clecsifled accorsiing to tne Lusttded woll Llessaiication dystea alwo
Qoasou.uuuu, Cratned and vvirainew triantal corpression teaty wade un
conmeiva soil sarules.and Uirect suears et a laoa. and cunse cowuitivm slall
be wade oa all graawiar eoll sasples, ss speciited ia parajraph /3,
‘\’y ‘\d ha it \’“( \ L2 P T S

L

¢
L \C. Phnt Arve ~or1u..s = 1 feaslble sove borin;s should he taken under

Y the hadwaste ani Turtine Buildl =.,8 tO deternuine Lf unwatered poclets ¢tist ot
perolst. bujgesten boring locations would be as indicated on tha attached
waps Furtler dnvest!.stiea ceould ce needed after the rvosults of tiose borisye
are odtaliede Fo porines prescntly exist in these arees. ine torin.s should
Le cesel or Iollov stes avser horinss wita drive gaarles every 2=)/) fuat
garouh tie tille Te-toles s0ould-Le-cowverted €O Jewataring loles or used
ln;.p&umuu (loles 1, 2, 3, ¥ & 7)s Covragizny thi

es The eite visit of 27 or 24 Fedruary 198D turnad up two differentisd
settleccat ruinu 03 the retatinin? wall ad jacent to tuee Serviee Watary Fuu)
Structures Tww oorinzg, volew 14 acd )15 as ilucicacted on ti'e attacled ran
6hall Le turen Lo 1UVESTL dte LRIE proviess a@sls Fequires ar: cowsulivatlea
tuu.»trtuu. Cozrredalon Leaty, Attardbury 110108 end pragativa toats wave
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BECHTEL POWER CORPORATION - PERSONAL RESUME
NAME _ BIMALENDU (BIMAL) DEAR DATE _August 1979
CLASSIFICATION _Eagineering Supervisor (Growp Suparvisor)
ORGANIZATION & LOCATION SFPD
Aon Arbor BIRTH DATE - 8/19/36

ORIGINAL BECMTEL EMPLOYMENT DATE __7/2/73 ‘
RE-EMPLOYMENT DATE(S)  N/A |
NAME OF SPOUSE __ Gita
CHILDREN'S BIRTH DATES __ N/A

PHOTO DATE MILITARY SERVICE & RANK _ None

PROFESSIONAL LICENSES AND SOCIETIES

Registered Professional Eagineer, State of Michigan
Member, Iastitution of Civil Engineers, Londom

EDUCATION AND PERSONNEL DEVELOPMENT PROGRAMS

DEGREE, CERTIFICATE, ETC. SCHOOL MAJOR (OR SUBJECT) DATE

University of Civil Engineering 1958
Calcutta, India

Post Graduate University of Concrete & Structures 1943
Leeds, England

- Bechtel BMC Currently Earolled

CTHER SIGNIFICANT INFORMATION
“ZRSONAL & FAMILY:

SPECIAL INTERESTS:

WANGUAGE CAPABILITY:

JEVEMENTS:

ACATALATIARE .




BIMALENDU (BIMAL) DHAR
August 1979
Page 2

MEMBERSHIPS:
Task Force member for preparation of Design Guide C-2.35 =~
Support for RCS systems (Iaitial Issue)

Containment Committee Member - 1977 and 1978



WORK HISTORY

COMPANY, DIVISION, OR POSITION HELD, SUMMARY OF
DEPARTMENT: RESPONSIBILITIES, AND
LOCATION AND SUPERIOR SIGNIFICANT ACCOMPL ISHMENTS

Engineers India Ltd. Senior Engineer: analysis and design of structures
New Delhi,India for a lube o1l plant from initial stages till
S.K.N.S.*Dixit completion.

Sargent & Lundy Engineer: analysis of structures for normal and
Structural Eng.Dept. abnormal load. Remedial action to coal bunkers
Chicago,Ill to correct local failures in their components.

H. H. Shah Report evaluating effect of aircraft impact and
pipe break o/s containment on category I structu:
for Zion Nuclear Station. Report evaluating th
forces due to seismic event for LaSalle & Bailly
Nuclear Stations. Assisted in preparing design
guides for coal bunkers.

Bechtel Power Corporation Senior Engineer: responsible for design of

Ann Arbor, MI containment intermal structures for Quanicasse
J. Isted and later Midland plant. Checking calculations
4

J. Hink of base slab for containment - Grand Gulf Nuclear
Station. Preparation of Design Guide C--2.135.

Bechtel Power Corporation Senior Engineer: responsible for the design of
San Francisco, CA pipe anchors for FFIF project.
M. Lin

Bechtel Power Corporation Senior Engineer: responsible for restraints and

Ann Arbor, MI jet borriers for RCS piping for Midland plant.

G. Tuveson

w . Engineering Supervisor: group leader for contain-

ment building, Midland plant. Responsihle for pipe
whip restraints, NSSS re-analysis and coordination
of intermal structures and construction support.
During this period significant part of containment
exterior and interior structures were constructed
and NSSS were set.

Engineering Supervisor: deputy group supervisor

and civil task force member for resolution of soil
compaction problems for Midland plant. Took part

in investigation and definition of problem, develop=-
ment of remedial actions. Interfacing with client,
consultants and NRC for technical discussion and
presentation. Helped group supervisor by performing
specific assignments to resolve problems.

_—

Present R.L.Castleberry/L.Curtis Engineering Supervisor: group supervisor (Civil),
responsible for Civil/Structural work for the
Midland plant,
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o Y NUCLEAR REGULATORY COMMISSION

Y 2 & < REGION 111 A,
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CO Co 2,280 ’— March 12. 1979
4 £,
FOR D 3 S S
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( { /’7'.'tc ‘/)
MEMORANDUM FOR: H. D. Thormburg, Director, Division of Reactor

Construction Inspection
Office of Inspection and Enforcement

FROM: James G. Keppler, Director
SUBJECT: MIDLAND DIESEL GENERATOR BUILDING AND PLANT AREA
FILL

Meetings on this subject were held on February 23, 1979 and

March 5, 1979, between Consumers Power Company, Bechtel Corporation
and NRC. These meetings were a continuation of the investigation
conducted by our inspectors during December 11-13, 18-20, 1978 and
January 4-5, 9-11, 22-25, 1979.

Power Company our preliminary investigation findings, a copy of

' During the February 23, 1979 meeting we presented to Consumers
which was previously forwarded to you.

During the March 5, 1979 meeting Consumers Power Company provided
their responses to those findings, ccpies of which are enclosed.

Our summary findings with regard to this matte: are as follows:

1. The quality assurance program for obtaining proper soil compaction
of the Midland site was deficient in a number of areas.

2. Soil of the type used in:.the foundation of the diesel generator
builcding is also located, to varying degrees, under other Class I
structures. Whereas excessive settlement has been observed with
the diesel generator building, the settlement of other Class I
structures has not exceeded predicted values.

3. Several incorrect statements are contlinad in the FSAR with respect
to the soil foundation.

In addition to these findings, we have compiled a list of techmical
questions which bear on the resclution of this problem. These are
enclosed for your use in working with NRR.




C

H. D. Thormnburg g - March 12, 1979

As previously discussed with you, one of ou: concerns 1s related to
why construction activities at the Midland site, which could be
affected by a Class I structure settlement should be continued while
the total cause of the diesel generator settlement has not yet been
determined. During the meeting on March 5, 1979, this question
was posed to the licensee. Their response was that continuing
scheduled construction work would not compromise the committed
evaluations or remedial actions nor make irrevocable any conditions
which do not fully satisfy FSAR or licensing requirements. Based
on this, they are willing to accept the risk of continued
construction.

In that we have questioned the licensee's intent to continue
construction, we consider that the matter also warrants examination
by HQ. This examination we feel also involves NRR for the following
reasons:

1. If one assumes the foundation settlement placement was in
accordance with design, then the matter of design adequacy
becomes questionable.

2. 1If one assumes foundation placement did not meet design specification,
one must question acceptability of the soils condition under the
affected structures. It should be pointed out again, that the
type of soils placed under the diesel generator building were also
the type placed under other Class I structures and associated pipes
and utility lines.

3. 1In light of items a and b above, the matter of seismic design also
becomes one of concern.

4. Because of the licensee's total evaluation of the specific cause
for the diesel generator and plant area fill settlement is not
yet complete, the question of FSAR design review aad its
acceptability may warrant further attention by NRR.

As an alternate approach to the issue, consideration should be given
to an NRC Directive or Show Cause Order which could expedite the
licensee's confirmation to the NRC that continued construction will
not compromise the design functiom of the involved structures for
the life-time of the plant. It may also expedite the licensee's
investigation into the basic cause of the diesel generator settlemect
and its relationship (or absence) to other Class 1 structures.



D. Thormburg -3 - March 12

We will continue to followup on this matter and keep you informed of

new information.

James G. Keppler
Director

Enclosures:
As stated




MIDLAND QUESTIC

The licensee has stated that the £111 has settled under its
own weight. What assurance is provided that the £111 has not
settled locally under:

a. Structures with rigid mat foundations as portions of the
auxiliary building or service water pump structure.

b. Class I piping in the fill resulting in lack of continuous
support causing additional stress not accounted fcr in
design.

How has the lack of compaction and the increase in soil
compressibility affected the seismic response spectra used

in design and therefore, the soil-structure interaction during
seismic loading?

After current preloading material is removed will additional
borings be taken to ascertain that the material has been
compacted to the original requirements set forth in the PSAR
and construction license application?

Since the foundation material is variable as described in 50.55(e)
i{nterim report number 4, how can long term differential settlement
be predicted to assure reliable startup of the D/G in the event

of emergency?

what tolerance does the D/G manufacturer require on the alignment
of the D/G for reliable operation and startup?

Preliminary information indicates that the piping in fill under

and in the vicinity of the D/G building have gross deformations
induced either prior to or during the preload program. What is

the extent of the deformattion. Is this deformation beyond predicted?
1f so, what plans are being taken to correct the condition?

The borated water storage tanks and diesel fuel oil tanks have

pnot yet been comstructed and are to be located in questionable
plant fill of varying quality. Why should those Class I structures
be constructed prior to assuring the foundacion material is
capable of suppor:ing such structures for the plant life?



MIDLAND CUESTIONS

FSAR Figure 2.5-48 shows estimated ultimate settlements which
indicate a differential settlement across individual mat

foundation and within individual structures. Was this differential
accounted for in the original design of the mat foundation and

in the desiga of etructural member within the structure. If not,
what effect deces this differential settlement have on additional
stresses induced in the mat or in structure members such as
slab-beam-column connzctions?

Based on the information provided in CPCo interim report number 4,
it appears that the tests performed on the exploratory borings
indicate soil properties that do not meet the original compaction
criteria set forth in the PSAR and specification for soils work.
What assurance is there that the soil under other Class I
structures nct accessible to exploratory boring meet the control
compaction requirements?

-
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MEMO 70: Samuel J. Chilk
Secretary

FROM: Thomas R. Gib62;232%555

Legal Assistant
to Commissioner Bradford

SUBJECT: POSSIBLE EX PARTE CONTACT IN MIDLAND PROCEEDING, DOCKET #
50-329CM AND # 50-3300M

On July 30, 1980, I had extensive discussions with James G. Keppler,
Director of Region III, and other Region 1II personnel on general NRC
enforcement issues. During the course of these general discussions, we
touched briefly upon the Midland case. [ have recently reviewed my
notes of these conversations and have now realized that the Midland
conversation could be considered an ex parte contact. Accordingly, I
request that pursuant to 10 CFR 2.780, you serve a copy of this memo and
the attached summary of discussion upon all the parties in the Midland
proceeding and also place these documents in the PDR. With regard to
the summary of the discussion, Mr. Keppler notes that while there are
some technical imaccuracies, the substance of the discussion is portrayed
correctly.

Attachment:
As stated

cc: James G. Keppler




Leppler also stated that the Commissioners neeccd to express

in one form or another the philosophy that conce something is found
wrong at the construction site, construction will stop in that
area until the item was resolved. He gave the example of Midland
where 1&E found that the diesel generator building had settled
excessively. They also found that there was no Q/A program of

any substance related to the basic foundation of the site. EHe
said there really wasn't a Q/A program in this area. 1In response
to this, the NRC issued an order which said that this should

be remedied or work would be stopped in 30 days. The company
requested a hearing and, therefore, stayed the order. Midland

is continuing work today which will make resclution of the
settlement problem much more difficult. Keppler said that the
staff had not yet made up their minds on whether the fix proposed
by Midland is acceptable. Therefore, the project continues to

be built and the problem gets worse. He wanted the work stopped
until the problem is solved. : -




