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NAME _ Sherif S, Afif4 oare 10727/

Assist. Chief Soil Engineer 28

' CLASSIFICATION _ GRADE
ORGANIZATION & LOCATION Y4F© aad Commumnity Facilities

Division, Geotechnical Services, Ann Arbor

2172 2 212" GLOSSY siRTHDATE 8/29/37 cmzEnsue  UeSede

9/17/73
ORIGINAL BECHTEL EMPLOYMENT DATE

N/A
RE-EMPLOYMENT DATE(S) —
Barbara Jean Af{f1
SPOUSE'S NAME
PHITO DATE CHILDREN BIRTHDATES _ 3/1/78
MILITARY SERVICE & RANK .
PROFESSIONAL LICENSES AND SOCIETIES
Professional Engineer, Michigan e -
Mesber, American Society of Civil Engineers
: ' —
EDUCATION AND PERSONAL DEVELOPMENT PROGRAMS ‘
OEGREE, CERTIFICATE, ETC. scwooL MAJOR (OR SUBJECT) paTE
B.S. Ain Shans University Civil Engineering 1961 |
Cairo, Egypt ’ ’
M.S.E. el Cniversity of Michigan Civil Engineering 1967
Aan Arbor, Michigan 2
Ph.D. University of Michigan Civil Engineering 1970
y Ann Arbor, Michigan 3
OTHER SIGNIFICANT INFORMATION (lnummm - TP —

ACHIEVEMENTS:

Afi1£4, S. S. And Woods, R. D. (1971), "Long=Ters Pressure Effects On Shear
Modulus of Soils,” JSMFD, Proc. ASCE, Vol. 97 sMie6, -pp 1445-1460, October.

Afif{, S. S. and Richart, F. E., Jr. (1973), “Strees-Bistory Effects On Shear
Modulus of Soils,” Soils and Foundations, Japanese Society of Soil Mechanics
and Foundation Engineering, Vol. 13, No. 1, pp 77-95, March.

Afif1, S. S. and Luscher, U. (1973), "Permafrost Thaw Settlement,” A
paper presented at the 10t: Ansual Symposium onm Engineering Geology and
Soils Engineering, University of ? » Mascow, Idaho, pp 1-17, April.
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OTHER SIGNIFICANT INFORMATION (Continued) -
Luscher, U. and Af1f4, S. 5. (1973), “Thaw Consolidation of Alaskan
84l1ts and Cranular Soils,™ Permafrost: The North American Contributicn
to the Second International Confereance on Permafrost, National Academy
of Science, Washington, D.C., pp 325-334, July.

LANGUAGES:
Speak and read Arabic, read French.

ASPIRATIONS:

Continued technical development in the area of Geotechnical Engineering.

Progress within the geotechnical organization to higher management levels. =~ :
: (USE SUPPLEMENTAL PAGE, IF REQUI

WORK HISTORY ]

P

DATES MO.-YR,

COMPANY,  DIVISION OR

DEPARTMENT:
LOCATION AND SUPERIOR

-

FROM T

POSITION MELD,
SUMMARY OF RESPONSIBILITIES AND
SIGNIFICANT ACCOMPLISHMENTS

H&CF Geotechnical
Services, Ann Arbor
| (S. L. Blue and

H. H. Burke)

9/78 Present

BE&CT Ceotechmical
Services, Ann Arbor
(S.L. Blue and

3/74 9/78

9/73° | 3774 | Bsc? Geotechnical

(Jo E. m‘ﬂ)

C—
. - — -
———

Services, Aan Arbor

Assistant Chief Soils Engineer~
Responsible for the activities of the
Ann Arbor Soils Group vhich provides
Engineering Services to in-house nucl
and fossil power projects. The work
includes subsurface investigations,
preparation of foundation reports, saf
analysis reports and construction
specifications, and the support of
construction activities. Areas of
particular involvement include in=-situ
ucssursments of soill properties, labor
testing, foundation evaluations, water
front structures, and soil dynamics.

Soils Engineering Supervisor = Supervi
of soil engineering work associated wi
nuclear and fossil power projects.

Senior Engineer = Worked on various
assigoments in soil engineering aspect:
of nuclear and fossil power projects.

g

(USE SUPPLEMENTAL PAGE , IF REQUIF
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. WORK HISTORY (Continued)
DATES MO.-YR. COMPANY, DIVISION OR POSITION MELD, T
- DEPARTMENT; SUMMARY OF RESPONSIBILITIES AND
FROM To LOCATION AND SUPERION SIGNIFICANT ACCOMPLISHMENTS |
6/70 9/73 Woodward=Clyde Staff to Senior Staff Engineer = Worked
Consultants, Oakland, the geotechnical engineering design of th
California, (U. Trans~Alaska Pipeline Project. Prepared
Luscher) the soil eungineering properties reports
required for design of the 800-mile
pipeline. Also worked on slope slabili
evaluations, bearing capacity cnluntionﬂ
pile design and buried pipe support |
= ‘.uﬂo . s -y -
1/66 5/70 The University of Research Assistant, Teaching Fellow, and
Michizsn, Aan Arbor Graduate Student = Conducted research in
(F. E. Richart, Jr.) soil dynamics, and assisted in teaching
soils courses. Completed Ph.D. degree
prograa.
9/61 12/65 Alg Shams University, Teaching Assistant = Taught undergraduat
Cairo, Egypt (B. students soils and structures in sessio
Mostafa) designated for problem solving.
9/61 12/65 Sabry & Yousef Engineer (part-time) = Design of

Consulting Engineers,
19 Khalek Sarwat Str.,
Cairo, Egypt (A.

foundations and structures for industri
and residential facilities.
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ACMIN| Y
PROBLEM ALERT - From T, E. Johsson  [5aee]
Incorrectly Placed Backfill SOILS .
o Civil/Structural o
Flle: 502 - At Ann Arbor Office : : -~
y
. % |
. e el
* ."' D
Attached for your review is a dnft copy of the Problem Ale MG ¢ un
to be issued on the large settlements at Midland due to the
incorrectly placed bdackfill., It is :cquutcd that your comments
be forvarded to us by August 10, 1979, ., . $Fn,
". L2
V7 of / Y o &
2 rSinr
7 006,
T. E. Johusen JEes
A
TEJ/GT/wh . ‘{\sﬁ
Attachzents
Distributicn:
E. Rumbaugh
K. Wiedner -
J. Milandin
P, Martinez
BR. Castleberry 4
B. Dhar
S. Blue?
S. Afif4
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I. DESCRIPTION OF PROBLEM

Insufficiently compacted plant area backfill under the diesel
generator building vas discovered because of excessive settlement
during construction. Both granular and cchesive soils vere improperly
compacted in other areas of plant £ill as wvell as the diesel
generator building. This required extensive reanalysis and/or
wodifications of the diesel genmerator building, the service vater
structure, the feedwater isclation valvo pits, and portions of the
auxiliary building.

Based on a thorough 1nvosti;ntian. the most probable causes for the
resulting remedial vork include the following.

A. All types of compaction equipment used for plant area backfill

- vere not prequalified for lift thickness and anumber of passes.

. This was particularly true for the 'small hand-operated equipment.
Except for the heavy earth-moving equipment used to comstruct
the plant area dikes, reliance was placed on acceptance being
established by end result ASTM acceptance tests.

B. An audit has shown that the testing laboratery failed to
cttain meaningful and accurate results after performing the
ASTM acceptance tests., Scme examples are the following.

1. More than one-half of the test results for relative
density and percent compaction were cutside the theoretical
comparison limic,

b 5 Incorrect soil indentification and calculation errors
' were also present.

C. The quality assurance (QA) and quality control (QC) departments
only provided a surveillance program in lieu of an iaprocess,
in~depth inspection program. In addition, a continuous,
thorough review of the testing methods being performed was not
carried out.

II. APPLICABILITY

These conditions are applicable to ill projects wvhere structures
are supported fully or partially by cozpacted backfill material.

ORIGIN: ENGINEER: Cal:r PROBLEM ALERT DATE:
AAQ ENGINEER: )
G.A. Tuvesen T.E. Johnscn | Large settlements due NO:
to inceorrectly placed
backfill

. $3:01599



,33%. CORRECTIVE ACTION

A.

c.

F.

The structures a2~
situ soil condi::

1. Underpinni-:
partially su
2 B ud\lttim 34
structures :
3. Elimination
sand backfil

& permanent

The earchwork g7+
compaction requi:

QA rewrote its i-
in the specifica:.

A resident geotec.
the site to overs

The soils testing
discrepancies anc

All of the constr
the various type:
4 maximum lifec th

ACTION RECOMMENDED TO °

A.

The backfill com:
cations should h:
criteria for acce:
should be qualif:
soils to be comp:
thickness and nu-
are still to dbe :
acceptance stand:

A Tesident geote:
the construction

in directing the -
the soils testin;

S— vt ?!-—Pgﬁ{az;??r FRUBLIM Ahzn-
TN - . P AT, . [ .
N-“‘- + i 4’ ‘ i S
i W Pa;c 2
I".
> .
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‘ng modified to compensate for the in
-sing the { llowing solutions:

the use of caissons and piles for structures
‘zed by £111

Zdual settlement by surcharge loadin:
.4y supported by £111 .

,-
-

-he possibilicy of liquefaction of extensive
‘eas during a seismic event by installiing
zering systen

sation has been revised so that all soil .
ts are clearly defined in the specification.

=ion plans to izplement the requirements

.2l soils engineer has been assigned to
ihe backfill operationm.

soratory has been made aware of all testing

‘e taken actiocns to prevent recurrence.

.on equipment to be used for compacting
soils at the site are being qualified to

-ess with a specified number of passes.

“ZEL PROJECTS

.on eriteria for project earthwork specifi-
= method basis as vell as performance

:c. i.e., each type of compaction nquipacn:
t the jobsite for the respective type of
This qualification includes lift

of passes. The final acceptance criteria

: on testing by the appropriate ASTM

=zl soils engineer should be assigned to

to provide technical guidance and assistance
.awork, which includes cocrdinmation with
_cratery.

§3:01C00
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The soils laboratory testing specification should be a separate
specification and nmot part of the physical testing specification
which includes other materials such as concrete and reinforcing
steel.

The subcontract for soils testing performed at the jobsite
should be awarded to an engineering firm that is specialized
in the soils area.

Quality assurance manuals or vendor procedure manuals for the
soils laboratory testing should be reviewed by geotech as vell
as project engineering. '

A paximum limit of the number of times a proctor curve may be
used as representative of the natcrial bcing placed should be
established.

To minimize errors in testing, the soils testing laboratoery

should include the following practices in its testing procedures
manual.

1. Cohesive Scils = The moisture content of the field
densities cannot fall outside the zero air voids curve
for the respective specific graviry.

2. Cranular Soils - The stock piled material should be
tested for relative density by both the wet and dry
methods as defined in the ASTM standards to ensure that
the maximum density attainable will be used in placement.

Backfill Under Structures

1. Only granular na:n;ial should be used with a specified
gradation band monitored by frequent gradation tests.

2. To ensure that proper compantion is obtained, the frequency
of plotsing-proctor—curves-or-maximm/minimum-density

e — 4 -

-

-—"v =
-

tests shouid-be-increased.cr 7og7T <% 2 s S/20ecw Fal - u:um
Ziivwls e menesty] AsJuoEn By T Aéswima COILE BNl

3. Consideration should also be given to performing static
plate bearing tests as defined in the ASTM standards. The
resident geotechnical soils engineer should have the
option of requesting this type test when appropriate.

g "1 2V Y
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W. T. Kellermann

T. E. Johnson
G. A. Tuveson
S. 1. Heisler

The subject Problem Alert was originated by Ted Jo®nson as a result of
a meeting which we held on June 13, 1979. The Problem Alert was, in
effect, issued to take advantage of the Midland problem by providing
for certain revisions in our specifications and controls to preclude
such a situation from recurring on another project. As you recall, I
suggested the Problem Alert. Ted Johnson has been working very closely
with me to insure that QA concerns were included.
to Ken Buchert on October 19 and recesived a reply, attached, from Ken
Buchert, apparently incorrectly dated, on August 27, 19739.

Buchert's reply, in eff~ct, deleted
by the Ann Arbor Office and effectively stated corrective actions which
are essentially the same as the present program. Without the AAD
recormendations, the Problem ATert is truly incomplets. It will not
gﬁvzrt the problem from occurring

ed.
to perserve these experiences by revising generic specifications and
control procedures which govern the placement of backfill.

It is requested that
San Francisco Power
actions proposed by the Ann Arbor Office.
proposed, were tied back to
of the investigation and were
of such 2 situation in the future.

if the office follows through on the
may fall intn the same situation as Midland did when memories dim.

Please respond by 12/12/79. Please advise whether you consider this a
matter to be handled by an MCAR.

you Took into this matter to determine why the
Each of those actions, which

. Milandin

M/le
JM=79-122
File: AAD-QAR-78-66

. v ; —p— e AR A, "2,
: r 2] ( . i LDIS.ansuno:s

e (0230~ 90 da 5") Bechtel Power Gorpqiggmcumm;
inter-office Memorandum AN b
ORFT
; SOIL o | |"‘.' |
E. A. Rumbaugh 9‘“‘ .'.Novembcr 28, 1979 ‘F:c X‘-.“?‘lf“‘l[:'ﬁi
Problem Alert - Large Settlements From - Milandin e e
Due to Incorrectly Placed Backfill oo, fuigy i#
of Quality Assurance [PoiE~ —i]

‘. 208 2240 FiLE
At Ann Arbor ~ - B g

Ted issued the report

all the recormended corrective actions

again once this Problem Alert has been
The 1dea behind the recommendad action of the Ann Arbor Office was

Divisfon Civil Structural Chief rejected the corrective

were

problems which were identified during the course
carefully developed to preclude the recurrence
Therefore, as the situation now stands,
Buchert August 27 letter, new projects

$3702046
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Te R. L. Castleberry Oate 13 September 1974
Suoiect  Plant Area Fill From ‘FLEEE

Midland Units 1 & 2

Job 7220-001 o Geotechnical Services
Copesio J, H. Allen Al Ann Arbor - E

H. H. Burke/W. R. Ferris

J. C. Hink :

R. L. Rixford

J. 0. Wanzeck

1320,3410

This memo 1is intended to assist in preparing your formal response to
Iten 3 of BCBE-370 regarding compaction requirements for the plant
area. Herein, ve address recozzendations given in the soils reports
prepared by Dames & Moore for the Midland project and compare them

with our earthwork specifications. The material in this zezo confirms
our previous discussions with your group.

The evaluation here pertains to plant area fill supporting and

surrounding structures, any Category I slopes in the plant area, and
the bern £ill.

In-Situ Clays

Tables 1 & 2 actached (taken from Dames & Moore's soils report of
June 28, 1968, Page 15 and fts supplement of March 15, 1969, Page 16)
present compaction recommendations for fill and backfill. 1In the
June 28, 1968 report, the sinisum clay compaction is recommended to
be 95X for support of gritical structures, 90% for support of noa-
critical structures, and 902 adjacent to structures, respectively;
all percent compaction values are according to ASTM D 1557 Method D
(about 56,000 ft-lb compaction energy). In the March 15, 1969 report,
the minizum clay compaction is recommended to be 1002 for support.

of structures, 952 adjacent to structures, and 90% for area £ill

(not supporting or adjacent to structures); all percent coppaction

values are according to Bechtel Modified Compaction (BMC: 70,000 feeld
compaction energy). y

Specification 7220-C-210 (Section 13.7) requires 95X of ASTM D 1557
Method D for in-situ clay in the plant area and berm.

In comparing the reports vith the specification for in-situ clay
supporting structures, it is seen that the specification and the
1968 Dames L Moore report are identical. Alse, the specification
and the 1969 report are consistent since 95X of ASTM D 1557 Methed D
is approximately equivalent to 1002 BMC in some soils. However,

SBS00233
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R. L. Castleberry
13 September 1974
Page Two

the requirement cf 95% of ASTM D 1557 Method D given in the
specification is the applicable criteria for compacting clay to
support structures. Fucther assurance by conducting shear
strength tests i{s required (see Section 12.4.8, Specif{ication
7220-C-210). Compressibility tests may also be required.

The berm fill must be compacted o 952 of ASTM D 1557 Method
D to insure adequate seepage protection and stabilicy.

Category I f£111 placed within the failure zone of a slip circle
iy require a degree cof compaction higher than 952 of BMC,
because of design for the full SSE. However, it {s conceivable
that in-place fill compacted to 95% of the BMC will be adequate
if strength and permeability properties are shown te be adeguate.

« Similarly, in-place fill supperting light structu-es may be

adequate at 95X of BMC provided its strength and compressiblity
are shown to be adequate.

Fill 4in the plant area which will not support structures ot
Pipes or be placed within the failure zone of Category I slopes
may be compacted to a lesser degree than 95% of ASTM D 1557
Method D (e.g. 95% of BMC). This agrees with Dames & Moore's
1969 report and is consistent with their 1968 repor: which
requires only 0% of ASTM D_1557 Method D.

“/ In-Situ Sands

The Dames ! Mocre June 1968 report presents recommendations for
compacting sand in terms of maximum density while their March 1969
Teport presents recommendations in tarms of relative density. The
later report is considered more applicable for sands since relative
density is one of the basic parameters required to control ligque=
faction. Therefore, in-situ sands supporting structures must be
compacted to a relative density of 85% (ASTM D-2049). For well-
graded sands around structures, the 802 relative densicy specified

1§ 7220-C-211 s adequate.

K;r FotebeiiSlie A0y in-situ clay which will be supporting structures
or be involved in Category I slopes and the berm must be compacted
to 952 of ASTM D 1557 Methed D.

If the f1l1l s already in place according to BMC, it may be adequate
for some structures, pipes, or slopes, provided it i{s shown by
sufficient testing that its strength, compressibility and seepage

SBS00234
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1] September 1974
Page Three

characteristics are adequate. This raquires sampling and laboratory
shear strength and consolidation testing. Section 12.4.8 of the
earthwork specification addresses this issue for any in-place f£111.
Compacticn curves using both ASTM D 1557 Method D and Bechtel
Modified Method must also be developed and correlated with shear
strength and consclidation test results on the compacted soil to
evaluate the compressibility and shear strength achieved from

both methods of compaction for the in-place £411.

This information will allov a complete evaluation of any in=place
£111 for its proposed function, in addicion to providing informacion
wvhich will be needed for the FSAR. It should alsec clear up any
questions as to how fill should be placed in the tucure.

We will be happy to discuss this matter further with you at your

convenience.
s. S.zAfi(i

SSA:labd

L)
Altachzents

SBS00235
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Minimum Compaction Criteria from Dames & ﬁoorc

June 1968 Report*+

Recommended Minimum Compaction Criteria
Percent of Maximum Density*

On-Site On=-Site
Purpose of Fill Cohesive Soils Cranular Soils
Support of Critical 95 100
Structures
Support of Nom=Critical S0 95
Structures
Adjacent to Structures 90 95

* Maxioum density and optimum moisture content should be determined by
the ASTM Test Designation D 15357 Methed D.

#* Report, Foundation Investigation and Preliminary Explorations for

Borrow Materials Proposed Nuclear Power Plant, Midland, Michigan,
June 28, 1968,

SBS00236
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TABLE 2

Minimum Compaction Criteria from Dames & Moore

March 15, 1969 Report*#=

Recommended Minimum Compaction Criteria

On~Site On=-Site
Sand Soils Clay Soils
pose of Fill Percent Relative Density* Percent of Maximum Dens:
port of Structures 85 100
acent to Structures 75 95
a Fill (not supporting 70 $0

adjacent to structures)

axisum and minicum density of sand soils should be determined in
ccordance with ASTM Test Designation D=2049,

axizum dry density and optimum moisture content should be deternined
n accordance with ASTM Test Designation D-638, modified to require
0,000 foot-pounds of compactive energy per cubic foot of soil.

‘e

upplement to Repert, Foundation Iavestipation and Preliminary Explor-

tions for Borrow Materials, Proposed Nuclear Plant, Midland, Michigar
arch 15, 1969,
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, .
ST MININUM COIPACTION CRITERIA .- 7
PLANT AREA FTLL AND BERM _—
Function of Fill Minimum Compacticn Criteria
1
In stes Sand'Y)  In Stew clav(®
Support of Structuces' ) a5z 957
Adjacent %o structurcs 802 -
(Gradation specified in
7220-C-211)
Category 1 Slopes - 95%
Berm - 957
Area Fill (not supporting - 95%

or adjacent to structures)

(l)ul sand compaction is in terns of relative dcnsizy as

deternined from ASTM D 2049 test.

(2)4\.11 clay compaction is in terrs of maxioum density as

determined by ASTI D 1557, lechod D except for area
£111 not supporting or adjacent to structures. In

these areas, .\ST! D 1557 may be altered such that only

20,000 fe-1b/ft? of energy weuld be required.

(J)Stnmth and compressibility testing may be required
to confirm adequacy of fill.

SBS00238
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PoLiel

October 22. 1579

& J A Rutgers
P.'oJ'ct apager
Bechtel Fowver Cor;ontion
PO Doz 1000
Ann Ardor; MI 48106

MIDIAD PROJECT -
REMOVAL OF LOGSE SAND -
FILZ 0130 UFI 08*06 SERIAL 7802

Referenze: 1) Consumers Pover Camny Letter, Scrial 3478, Dated October 6, 1
2) Bechtel Letter, 3CCC-358T, Dated October 23, 1978 °
3) Bechtel Letter, 3LC-8167, Dated September 1T, 1979

We have revieved 3echtel letter, BLC-8167, (Reference 3) and disagree with the

conclusion that Bechtel is pot responsidle for the additional cocts associated

vith efforts to resolve NRC Question 362.2. We disagree for the followving re:-
88 : .

p—

.-

1. The URC raised the loose sand questipn in early 1970. OCn Page 8.00-1 of th

PSAR, Bechtel provided the NBC with a discussion of Jov the sauds would be
. treated. The Bechtel intentions as stated in the PSAR vere ac follous:
"For exaxple, in those areas of the turbine duilding adjucent to the emer-
gency diesel generator Building, existing sand will bde rmvod if further
tests show relative density of this sand is less then 753." It is obvi*us
st in place density testing wvas intended to bc pcrfomod 1n ordor to ver
the na.turl.l n.nd dcnsitin.

2. Bech:el Ingineering comnicatd tuis commitzent to constructicn: ‘in 1975 vy
Flacing a note on Drawing C-i4 indicating that sands with lesc thun (b.-
reiative densities zust be resoved. :

3. The loose sand cormitment vas also delineated in FSAR Section 2.5.h.5. 1
This was a statement thatv the design Arawing (C-bk) was issued to recuire
re=val of lcoce sands with Ffelative densities len than T5%.
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L. TIn mid-1978, Bechtel Engineering asked both the Bechtel Constrid®tion and

.  Consumers Pover Compazny Field Engineers if they hed any koovledge of
density tests taken for the purjese of clearing arecs where natural sands
had existed. Consumers Pover Company civil field personnel spent several

. days looking at records in Jacksen %o identify any field tests perforzed
%o document the densities of the sand. All efforts by Bechtel and Consuzers
Pover Cozpany vere unable to identify any documented field density tests’
vhish would resolve this questicn. In 24d-1578 vhen the investigation oc-
curred, all of the arees in questicn had heen covered by approxizately 30
of backfill. .

It sees obvicus to us that although field density tests were to de perfcrmed to
approve areas vhere natural sasds existed, they vere not performed or if per-
formed, they vere not docucented. Based on the inability to shew by doctzenta-
tion that the commitment had been adecuately addressed, borings vere ordered

Yy Bechtel Engineering %o resolve the NRC questicn. If deasity test had been
perforzed and docuzented initially, the recent berings and engineering analysis
vould sot have been reguired. Failure to properly meet PSAR and FS/R cozmitzesnts,
and the requiresents of Drawing C-4k, has resulted in significant costs %@
Consuners Pover Company.

Therefore, ve 4o not accept the arguzent that Decsuse the recezt borings shoved
ratural sands vhich had relative densities greater than T5%, Bechtel ha3 20

Q liability for additional costs. It is our contention that no berings or analysis
would have been necessary if 3echtel had properly execu.ed draving, FSAR and PSAR
requirezents. - ’

it

5 S Keeley
Project llanager)

3CC DEMiller, Midland (3)
JLBaccn, M-1085A
DGRandolgh, P-1k-L22
JEFelber, !MidlandeAccounting
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Docket Nos.: 50-329/330

Mr. J. W. Cook

Vice President
Consumers Power Company
1845 West Parnall Road
Jackson, Michigan 45201

Dear Mr. Cook:
SUBJECT: CORP OF ENGINEERS REPORT AND REQUEST FOR ADDITIONAL INFORMATION
ON PLANT FILL

My letter of June 30, 1980 requested the results of additional explorations
and laboratory testing needed to support certain geotechnical engineering
studies on the Midland plant fi1] and associated remedial actions. That
letter noted that details on the extent of these studies would be provided
by separate correspondence. Enclosure 1 is a letter report of July 7, 1980
by1our consultant, the U.S. Army Corps of Engineers, and is forwarded to
this end.

Para?raph 4 of the Corps report identifies additional information needed to
resolve specific problems identified in paragraph 3. For purposes of con-
trol, we have re-numbered the subparagraphs o* paragraph 4 to be sequential
with our prior requests on this matter. They have also been marked to
reflect the results of NRR review. Your reply should reference the revised
numbering system and should address the requests as marked to reflect our
changes.

Subparagraph 4j of the Corps report entitled Liquefaction Potential, is not
included in our re-numbering since it represents an evaluation rather than
a request. We consider this evaluation to be tentative at this time since
it is subject to the determination of suitable seismic design input for the
site. We will address this matter shortly by separate correspondence.
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We would appreciate your reply at your earliest opportunity. Should you
need clarification of these requests for additional information, please

contact us.
Sincerely,
J 4«(«4{:«(@’—
A. Schwencer, Acting Chief
Licensing Branch No. 3
Division of Licensing
Enclosure:

COE Letter Report
dated 7/7/80

cc: See next page
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cc:

Hichael 1. Miller, Esg.
Isham, Lincoln & Beale
Suite 4200

1 First National Plaza
Chicago, 111inois 60603

Judd L. Bacon, Esg.
Managing Attorney
Consumers Power Company .
212 West Michigan Avenue
Jackson, Michigan 49201

Mr. Paul A. Perry, Secretary
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Myron M. Cherry, Esq.
1 18M Plaza
Chicago, Il1linois 60611

Ms. Mary Sinclair
5711 Summerset Drive
Midland, Michigan 48640

Frank J. Kelley, Esq.
Attorney General

State of Michigan Environmental

Protection Division
720 Law Building
Lansing, Michigan 48913

Mr. Wendell Marshal)
Route 10
Midland, Michigan 48640

Grant J. Merritt, Esq.

Thompson, Nielsen, Klaverkamp & James

4444 [DS Center
80 South Eighth Street

Minneapolis, Minnesota 55402
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dr. J. W. Cook -2-,

cc:

b -

Mr. Steve Gauler
2120 Carter Avenue
St. Paul, Minnescza 55108

Mr. Don van Farowe, Chief
Division of Radiological Health
Department of Public Health

P. 0. Box 33053

Lansing, Michigan 48909

“i1liam J. Scanlen, Esq.
2034 Pauline Boulevard
Arn Ardor, Michigan 43103

Y. S. Nuclear Regulatory Commission
Resident Inspectors Office

Route 7

Midland, Michigan 48640
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cc:

Commander, Naval Surface Weapons Center
ATTN: P. C. Muang
G-402
Hhite Qak
Silver Spring, Maryland 20910

Mr. L. J. Auge, Manager

Facility Dosi¥n Engineering

inergy Tecnnology Engineering Center
?. 0. Box 1449

Canoga, Park, California 91304

Mr. William Lawhead

U. S. Corps of Engineers
NCEED - T

7th Floor

477 Michigan Avenue
Detroit, Michigan 48226

Ms. Barbara Stamiris
§755 N. River
Freeland, Michigan 48623

Mr. Michael A. Race
2015 Seventh Straet
Bay City, Michigan 48706

Ms. Sandra D. Reist 3
1301 Seventh Street
Bay City, Michigan 48706

Ms. Sharon K. Karren
636 Hillcrest
Midland, Michigan 48640

Patrick A. Race
1004 N, Sheridan
Bay City, Michigan 48706

George C. Wilsun, Sr.
4618 Clunie
Saginaw, Michigan 48603

Ms. Cara! Gilbert .
903 N. 7th Street
Saginaw, Michigan 48601
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cc: Mr. William A. Thibodeau

.
-
.

3245 Weigl Road
Saginaw, Michigan 48603

Mr. Terry R. Miller
3229 Glendora Drive
Bay City, Michigan 48706
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( SUBJECT: Interagency Agreesent No. NRC~03-79=167, Task No. 1 = ¥idland Plant
Units 1 and 2, Subtask No. 1 = Letter Report ‘
4

czhl .

b

! L
TERU: Division Eagineer, North Cen
ATTN: NCDED=G (James Sim

gip' .
10:  U.S. Nuclear Regulato ssion /
ATTV: Dr. Robert E. J.
Division of Systems Safef
Mail Sctop P=314 Wi
washington, D. G 2055

1 !
1. The Detroit District hereby submits this letzer repoct vith regard to
{ sompletion of subtask No. 1 of the subject Interagency Agreezent concerning
! the ¥idland Nuclear Plant, Unizs | and 2. The purpose of this report is to
(dentify unresclved issues and make recosmendatiozs oo A& course of actien
 and/or cite additiosal information necessary to settle these satiers prior to
Q— preparation of the Safety Evaluation Report.

2. The Detroit District's team providing ;utuhntul engineering suppert o
the NRC to date has made a reviev of furnished docusen=s concerning
foundations for structures, has Jincly p.rptczpa:u 4n briefing meetings with
the NRC staff, Consumers Power Cozpany (thc'\nppucln:) and personnel froa
North Central Divisiean of the Corps of Engineers and bas zade detailed site
{nspections. The data revieved includes all documents Teceived through
Asendpent 78 to the operating license request, Revisionm 28 of the FSAR,
.Revision 7 to the 10 CFR $0.54(f) requests~and MCAR Ko. 24 through Interim
Report No. 8. Generally, each structure vithin the complex vas studied as a

separate entity.

2, A listing of specific probless in reviev of Midland Units | and 2 follows

for Category 1 structures. The 4issuas are unresolved in mny instances,
because of inadequate or missing iaformation. The structures to be addressed

follov the description of the probles.

a. Icadequate preseatation of subsurface i{nforazcion from completed
borings oo geaningful profiles and sectional vievs. All structures.
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b. Discrepancies betweea soil descriptions and ch:ti?i:‘ations on boriag

logs with submitted laboratery *"<st results sumsaries. Exazples of such
discrepancies are found i3 boring T-14 (Borated vater tank) vhich shows stiff
to very stiff clay wvhere laboratory tests indicate soft clay with shear
strength of only 500 p.s.f. The log of boring T-15 shows stiff, silcy clay,
while the lab tests show soft, clayey sand with shear streagth of 120 p.s.f.

All structures. /

* Il

c. Lack of discussion nbcu;':bo. eriteria used to select soil sazples for
lab testing. Also, identification pf the basis for selecting specific values
for the various parameters used ia foundatiocn desiga from the lab test
results. All structures. /,/,’ R ';,

4. The imability to completely identify the soil behavior from lad
testing (prior to design azd construction) of individual samples, because in
geseral, only final test values '1‘/:; sunzary form have been provided. All

structures. ‘|

(1) Lack of site lpcc‘.tli'c {information in estimating allowable Learing
pressures. Ounly textbook type informaticn bas been provided. II necessary,
bearing capacity should be revised based on latest soils data. All structures

on, or partially onm,f4ill.

(2) Adéditional information {s needed to i{ndicate the design methods
used, design assumptions and computations in estimating settlement for safety
related structures and syste=s. All structures except Diesel Generator
Buildiag where surcharging vas performed.

e. A complete detailed presentation of foundation design regarding
remedial neasures for structures undergoing distress is required. Areas of
resedial measures except Diesel Generator luu‘.d.in;.

£. There are inconsistescies ia presentation of seiszic design
{aformation as affected by changes due to poor compactiom of plant f411.
Respouse to NRC question 35 (10 CFR 50.54f) indicates that the lower bound of
shear vave velocity is 500 feet per second. We understand that the saca
velocity will be used to analyze the dynamic respouse of structures bduilt om
£411. dowever, from information provided by the appiicazt at the site mseting
on 27 and 28 February 1980, it was stated that, except for the Diesel
Generator Building, higher shear vave velocities are being used to re-evaluate
the dvmamic response of the structures oun fill saterial. Structures oa fill

or partially ou f111 except Diesel Generator Building.
4. A liscing of specific issues and ioformation necessaIy to resolve thea.

3 7 / Reactor Building Foundation

(1) Settlement/Consolidation. Basis for settlesent/counsclidatioen of
the resctor foundation as discussel {n the FSAR assumes the plant site would

ooy T L L e e T e e T
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Units 1 and 2, Subtask No. 1 = Latter 2eport

not be devatered. Discuss aod furzish computation for settlesent of the
Reactor Buildings {a respect to the chanoged water table level as the result of
site devatering. Include the effects of bouyancy, which vere used ia previous
calculations, and fluctuaticas in water table which could happen if the
devatering systea became inoperable. ; .

(2) Bearing Capacity. lpﬁﬁa’z capacity cupukauou should be
provided and should {nclude method uskd, foundation design, design
assuzptions, adopted solil properties, and basis for selecting ultizate bearing

/

capacity and resulting factor of |safety. :

40/‘ Diesel Cenerator luud’tq,:."

H

(1) Sottlc.ac/Conulianioa-" In the response to NRC Question 4 aad
27, (10 CFR 50.54f), the applicant has furnished the results of his computed
settlezencs due to variocus kinds [of loading conditions. From his explamation
of the results, it appears that compressibility paraseters obtained by the
preload tests have been used to cospute the static settlements. Iaformction
pertaining to dynamic responose {acluding the amplitude of vibratios of
generator pedestals have also beez furnished. The observed settlement pattern
of the Diesel Gemerator Building {ndicates a direct correlatios with soil
types and properties within the backfill material. To verify the preload test
setilezent predictions, compute settlements based on test results on sazples
from new borings which ve have requested in & separate Demo and preseat the
results. Reduced ground vater levels resultisg from devatering and diesel
plus seiszic vibration should be considered {n sectlement and seismic
analysis. Furnish the computation details for evaluating amplitude of
vibration for diesel geserator pedest.ls including magnitude of exciting
forces, whether they are comstant or frequancy dependent.

\

(2) Bearing Capacity. Applicant's response to NRC Questicn 35 (10
CTR 50.54f) relative to bearing éapacity of seil is mot satisfactory. Figure )
35=3, which has been the basis of selection of shear strength for computing -
bearing capacity does not reflect the characteristics of the soils uader the
Diesel Ceserator Building. 4 bearing capacity cumputation should be subaitted
based on the test results of samples from new borings wvhich we have requested
12 a separate memo. This information should include method used, foundatien
design assumptions, adopted soil properties and basis for selection, ultimte
bearisg capacity and resultiag factor of safaty.

(3) Preload Effectiveness. The effectiveness of the preload should
be studied with regard to the moisture content of the i {1l at the tine of
preloadizg. The height of the vater table, its time duration at this lavel,
and vhether the plant £411 was placed wt or dry of optimum would be all
important consideratisns.
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(Y CFamular Soils. & | -

-

( When sufficient load is applied to grasular soils it usually causes a
reorientation of grains and movement of particles into more stable positions

plus (at high stresses) fracturing of particles at their points of coantact.
Reorientation and breakage creates a chain reaction acong thess and ad jacent
particles resulting in settlesent. Reorientatica is resisced by frictiocn
between particles. Capillary temsion pould tezd to iac ‘sase this friction. A
moisture increase causing saturatfon,/ /such as a rise in the water table as
occurred here, would decrease capillary tension resultiag in wmore compaction.
Present a discussion on the vater table and capillary vater effect o the
grasular portion of the pladt f£111 both above and below the vater table during

and after the preload. /‘H; {
(8) Izpervious and/er C‘i‘:n Soi.is.."

[ e "

: Clay £411 placed dry of optisum would not compact and voids could
exist between particles and/or chusks. In this situaticn SPT blow cowmts
vould give misleading information as to stresgth. Discuss the raising of the
wter table and catermine {f the time of saturation was long emough o
saturate possidle clay lumps so that the comsolidaticn could take place that
would preclude further settlemeat. ]

Discuss the preload effect on clay soils lying above the water table
(7 feet +) that vere possibly compacted dry of optisua. Iz wvould appear only
licdited consolldation from the preload could take place in this situation and
the potential for further sectlement would exist.

é Discuss the effact of the preload oo clays placed wet of cptimua. It
would appear consolidation along with a gain ia strength would take place.
Deternine {f the nev soil strength is adcqu:o\ for bearing capacirty.

actioa 4 .:Bl :onD‘I‘
opefrigh Cove

b/s0f

ocuy push ket

(4) Miscellanecus. A contour map, showiag the settlement
configuration of the Diesel Generator Buildiag, furnished by the applicant at
the meetisg of 27 and 28 February 1980 indicates that the base of the building
has varped due to differsntial settlements. Additional stTesses will be
induced {n the various components of the structure. The applicaat should
evaluate these stresses due to the differential settlement and furmish the

corputations and results for reviev.
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4‘/ / Service Water Building Foundatlon.

(1) Bearing Capacity. A detailed pile design based upon partinmeat
soil data should be developed ia order to more effectively evaluate the
proposed pile support systez prior to load testing of rest piles. Provide
adopted soil properties, referesnce to: test data on wvhizh they are based, and
method and assumptions used to n;mte pile design capacity including
computations. Provide estizated, static and dynamic loads to be
izposed and iadividual ecttributlon (DL, LL, OBE, SSE) on the maximum loaded
pile. Provide factor of safe npint oou f.auun due to maximum pile load,

(2). Settlemants. / /!'

i1 . . N
(a) Discuss acnd prov:do',nalyun evaluating possible differential
settlement that could cccur bcurun the pile supported end and the portion
- placed on filland shﬂcl ging. ! Dou,,‘, tk tmpact oF Failvre on sefely releted
tvres (l diesa| Foel ol s2orege Lancs) behing

(b) &resent Riscussigo vay 'ﬂu n'?lr og vall adjacent/to the intake
structure is not required to belSeismic Category I structure.¥ Evaluate the
observed settlecent of both the service water puzphouse retaining wvalls azd
the instake structure retaining wall and the significance of the settlexment
including future settlezezt prediction on the safe operation of the Midland
Nuclear Plant. TAic cwa/valion shovid alddrers aelwal glrecrer [ndvced by the
Setl/emenl againel allowable slresses pernilted by approved codes.

(3) Seismic Analysis. Provided the proposed 100 ton ultizate pile
load capacities are achieved and reasonable margin of safety i{s avallable, the
e_ vertical pile support proposed for the overbang section of the Service Water

Puzp Structure will provide the support necessary for the structure under
combined static and seismic i{mertial lodinp ever if the soil under the
overhang portion of the structure should liquefy. There is no reason to think
this wvon't be achieved at this time, and the applicant has committed to a load
test to desonstrate the pile capacity. The dynamic response of the structure,
iocluding the inertial loads for which the structure itself is designed and
the mechanical equipoment contained therein, would change as a resul: of the
introduction of the piles. Therefore:

(a) Plsase suz=arize or provide copies of reports om the dynaaic
acalysis of the structure in its old and proposed configrnration. ¥or the
latter, provide detalled information on the stiffness assigned to the piles
and the vay in vhich the stiffoesses were obtained and show the largest change
in i{nterior floor vertical response spectra resulting from the proposed
wodificacion. If the proposed configuration has not yet been anmalyzed,
describe the analyses that are to be performed giving particular attention to
the basis for calculation or selecticn, of and the range of numerical
stiffness values assigned to the vertical piles.

(b) Provide after completion of the new pile foumdatizm, in
accordance with cozmitment No. 6, item 125, Consumers Power Coupany zemcranduz
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dated 13 March 1980, the results of messurezents of vertical applied load axnd
absolute pile head vertical deformation vhich will be made when the structural
load is jacked on the piles so that the pile stiffoess cac be deterzined and
compared to that used in the dymamic analysis.

4 8. & Auxiliary Building Electrical Penetration Areas and Feedwater
Isolaticn Valve Pits. / / / S
(1) Settlemect. ?rovi'dc_"‘tbc assumptions, method, computation and
estizate of expected allowabdle/ lateral and vertical deflections under static

and seiszic loadings. v : )

E | 1

(2) Provide the comstruction plans, and specifications for
underpinning operations Seseath/the Electrical Penetration Area and Feedwater
Valve Pit. The requested inforzation to be submitted should cover the
following inm sufficient details for evaluatiom:

the Lemporery

(a) Details ofsdewateriag system (locatiouns, depth, size and capacity
of wells) i{ncluding the monitoring program to be required, (for example,
measuring dravdown, flow, frequeacy of observations, etec.) to evaluate the
perforzance and adequacy of the installed systen. &

(b) Location, sectional views and dizensions of access shals and
érift to and belov auxiliary building wings.

(¢) Details of temporary surface support system for the valve pits.

£2% Devatering before underpinniag is recomoended ia order to
preclude differential settlement between pile and soil supported elezents and
negative drag forces. :

(‘) Provide adopted soil properties, method and assumptions used to
estizate caisson ~.d/or pile design capacities, and computatiosmal results.
Provide estimated maxisum static aad dynamic load (compression, uplift and
lataral) to be izposed and the individual cootributien (DL, LL, OBE, SSE) en
=aximun loaded caisson and/or pile. Provide factor of safety agaianst soil
failure due to maxizum pile load. .

\

(}) Discuss and furnish computaticas for settlement of the perticn of
the Auxiliary Suilding (valve pits, and electrical pemetration area) in
respect to changed water level as a result of the site dewvatering. Iaclude
the effect of bouyancy, which wvas used in previocus calculations, and
fluctuations in water table which could happen, 1if devatering systea beccaes

izsoperable. _

f 4
() Discuss protection Zeasurss to be required against corrosion, Lf
piling is selected.
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(;) Identify specific information, data and method of preseztacicg to
be submitted for regulatory reviev at completion of underpianing operation,
This report should sumzmarize construction activities, field inspection
records, results of field load tests on caissons and piles and an evaluation

of the completed fix for assuring the stable foundatior.

4 3 A Borated Vater Tasks. / //’/ / |

(1) Settlement. The ’otuiéont estimate for the Borat »d Water
Storage Tanks furnished by the applicant {2 respoase to NRC Questivs 31 (10
CTR 350.54f) 1s based upen the Tesults of two plate load tests conducted at the
fomdation elevation (EL 627.00+) of the tanks. Sizce a plate load test i;
not effective in providing information regarding the soil beyond a depth more
t2aa tvice the diameter of the bearizg plate used iz the test, the estizate of
the settlement furnished by the gpplicant does not include the ceatridbuticn of
the soft clay layers located at epth more thaz 5' below the bottca of the
tazks (see Boring No. T-l4 and T=15, asd T-22 thru T-26).

(a) Compute sectlements which {nclude contrilution af all the sell -
layers influesced by the total load on the tacks. Discuss and provide for
review the acalysis evaluating differential settlement that could ccaur
tetveen the ring (foundatioas) aad the center of the tanks.

(b) The bottom of the borated tasks being flexible could warp under
diiferential settlement. Evaluaze vhat additional stresses could be {aduced
iz the ring beams, tank valls, and task bottoms, because of the settlecent,
axd cozpare with allevable stresses. Furnish the computations on stresses
izcluding method, Assumptions and adopted sodil properties iz the analysis,

(2) Bearing Capacicy. Laberatory test results on sz=ples from boring
T=13 sbov a soft stratum of soil below the tack bottom. Consideration has 3o
beea givea to using these test results to evaluate bearing capacity ~
izformation furnished by the applican:s {n Tesponse to NRC Question 3%
(10 C7R 50.54f). Provide bearing capacity cemputations dased on the test
resulrs of the sazples from relevan: boriags. This d{nforsation should include
sethod used, foundation design assuzptions, adopted seoil pProperties, ultimace
bearing capacity and resulting factor of safety for the static and the seismic

loads.

++ / Underground Diesel Fuel Task Foundation Design

(1) ’uria; capacity. Provide bearing Capacity computatiocn based og
the test results of sazples from releveat borings, iacluding method used,
foundation design assuzptions, adopted soll proper-ies, ultimze bearing
€apacity and the resulting factor of safety.

(2) Provide task sectdement asalysis due to static and dymasic loads
izcluding secheds, 4ssuzptions =made, etc.

-
-
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(3) What will be effects of uplifc pressure on the stabilicy of the
tacks and the associated piping system {f the devatering system becones
{ncperable? .

4’ _5 / Underground Utilities: vl
(1) Settlement ’ /,' /

(a) Inspect the interior of water circulation piping with video
cazeras and semsing devices to/ show pipe cross section, possible areas of
crackings and openings, and slopes of piping following consolidation of the
plaat £11] beneath the imposed surcharge loading.

(b) The applicant has stated iz his resposse to NRC Question 7 (10
CFR 50.54f) that {f the duct banks remain istact after the preload prograa has
been completed, they will de able to withstand all future operatiag loads.
Provide the results of the observations =made, during the preload test, to
deter=ine the stability of the duct bazks, wich your discussion regarding
their reliabilicy to perforz their design fumcticus.

(¢) The response to Question 17 of “Responses to RC Requests
Regarding Plant FL11" states that “"there is 20 reason to believe tha:t the
stresses in Seismic Category I piping systess will ever approach the Code
allovable.” We questicn the above statemeat based on the following:

Profile 26" =~ OHBC-54 on Fig. 19-1 shows a sudden drop of apperox. 0.2 feet
vithin a discance of only 20 feet. Usizg the procedure om p. 17-2,

“E(e) =E (D) wE(D) (85 [
gerEe =g ‘—r‘—;il\

gb = 30000 (26 ) [_8(0.2)(12) ] = 130.0 X1
p ( as allovab/,

A
i

—Ferthemerer—theSgr—it{rimefArticie N It I Tt a2 >
tress

1) + Yet, Tabla 17-2 lists only 52.5 KS1

for this pipe. This macter requires further reviev. Please respond to #A/ir
apparent discrepancy and also specify the location of each computed settlemesnt
$TTess at the pipeline stationing shown on the profiles. More than onme
craitical stress location is possible alosg the same pipeline.

(d) During the site visit on 19 February 1980, we observed three
izastances of vhat appesred t4 de degradatiocs of rattlespace at penetrations of
Category I piping through conmcrate salls as follows:
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West Borated Water Tack = in the valve pit attached to
the base of the structure, a large diameter steel pipe
extended through a steel sleeva pleced L0 the wall.
Because the sleeve s not cut flush with the wall,
clearance betveen the sleeve and the pipe was vary
szall. | / -
Y - glecve
[l 43 2 /Y| *0 409" &,

//;: .i .4. m‘.j_’ v‘.h"“““' i

Service Water Structure = Two of the service wter
pipes penetrating the northwest wall of the sarvice
vater stricture had sectled differentially with
respect /to the structure and were resting on slightly
squashed /sho:t pieces of 2 x 4 placed in the bottom of
the penetratios. From the inclination of the pipe,
thare 45 & suggestion that the portious of the pipe
furzber back 43 the wvall cpesing (vhich was not

, visidle) vere actually bearing on the izvert of the
opezing. The bottom surface of one of the steel pijes
had s=mall surface irregularities around the edges of
the area iz contact vith the 2 x 4, Whether these
{rregularities are tormal masufacturing irregularities
or the resul:t of councentration of load on this
tezporary support ciused by the settlemeat of the
f£4ill, vas not imown.

¥
These instances are sufficient %o warrant an examination of those penetrations
vhere Category 1 pipe derives support from plant fill on one or boch sides of
a penetratiou. In viev of the gbove facts, the folloving {nformation is

required.

(1) What 43 the minimum selsmic rattlerpace required between a
Cazegory I pipe and the sleeve through vhich it penetrates & wall?

(2) 1dentify all those locations where a Category I pipe deriving
support from plant f41]l penetrates an exterior concrete wall. Deteraine and
report the vartical and horizontal rattlespace presently avallable and the
sizizum required at each location asd describe remedial actions planned 1s a
result of conditions uncovered in the fuspecticn. It s anticipated that the
ansver to Question (1) can be obtaized without any significant addiciomal
excavation. If this 4s peot the case, the decision regarding the necessity to
obtain inforsation at those locations requiricg ma jor escavation should be
deferred until the data frcz the other locations have been examined.
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: (e) Provide details (thickness; type of materdal etc.) of bedding or
cradle placed beneath safety related piping, conduits, and supporting
Structures. Provide profiles along piping, and conduits alignments showving
the properties of all supporting materials to be adopted in the azalysis of
pipe stresses caused by seitlement. -

(f) The two refnforced eq'nc'r;u retura pipes which exit the Service
Vater Pump Structure, mm along either side of the emergescy cooling water
reservoir, and ultimately enter into the reservoir, are necessary for safe
shutdown. These pipes are buried withia or near the crest of Category I
slopes that form the sides of be emerpency cooling vater reservoir. There i3
RO report om, or analysis of, the seismic stadility of post earthquake
residual displacement for these plopes. While the limited data from this area
do oot raise the specter of any problem, for an important elemest of the plact
such as this, the eartbouake sta ility should be examined by state~of-the=zrt
methods. Therefore, provide resalts of the seiszic asalysis of the slopes
leading to an estizate of the perzasent deformation of the pipes. Please
provide the following: (1) & plan sbowing the pipe location with respect to
other nearby structures, slopes of the reservoir acd the coordinate systex;
(2) cross=sections showiag the pipes, normal poel levels, slc as, subsurface
conditions as interpreted from boriags and/or legs of excavations at (a) a
location parallel to asd about 50 £t from the southeast outside wall of the
service vater pipe structure and (b) a location vhere the cross section will
include both discharge structures. Actual boring logs should be showva on the
profiles; their offset from the profile noted, aad soils should be descrided
usiag the Unified So1l Classification Systez; (J) discussion of available
shear strength dota and choice of strengchs used {2 stability asalysis; (4)
deterzization of static factor or safety, critical earthquake acceleration,
a3d location of critical ecirele; (5) caleulation of residual movesent by the
Dethod presented by Newmark (1965) or Makdisi aad Seed (1978); a=d (6) a
deternination of whether or 80t the pipes caa fumction properly after such
zOvenents. '

+C% Cooling lond. - S .

(1) Ecergency Coeliag Pond. Ia recogaition that the type of
exbackzeat f111 and the compaction control used to constru ¢ the retestion
dikes for the cooling pond were the same as for the prob! @ plant £411, ve
Tequest reasonable assurance that the slopes of the Category I Emergescy
Cooliag Pond (baffle dike and zain dike) are stadle wnder both static and
dvaazic loadings. Ve Tequest a revised stability asalysis for reviev, vhich
will include identificazion of locations analyzed, adopted foumdation sad
ezbanksent conditions (stratificaticn, seepage, etc.) and basis for selection,
adepred soil properties, method of stability analysis used and Tesulting
factor of safety with identification of sliding surfaces analyzed. Please
Address aoy potential fopact on Category I pipes near the slopes, based on the
results of this stability scudp, Recomsendations for location of new
exploration and tasting have been provided {3 a separate letter.

10
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(2) Operating Cooling Pood. A high level of safety should be
required for the remaining slopes of the Operating Cooling Pond unless it can
be assured that a failure will not: (a) endanger public health and
properties, (b) result i3 az assault on environment, (c) impair needed
epDeTrgency access. Recconendations for locations of new borings and laboratery
tests bave been submitted iz a separate letter These Tecommendations wvere
sade on the assumptions that the tt,buiq of the opera~ing cooling pond dikes

should be demonstrated. Y /f

- 7/ Site Desatering Adcquq’../' h
£ .

(1) 1In order to ptovzd‘ /’éhc pecessary assurance of safery against
liquefaction, it is necessary to.desonstrate that the wvater will not rise
above elevation 610 duriag sermal pperations or durisg & shutdown process.

The applicant has decided to ace 14sh this by puzping from wells at the
site. Iz the event of a failure, [partial failure, o7 degradation o the
devatering systen (and its backup systea) caused by tbe earthquake or any
other event such ss equipment breakdown, the water levels will begin to rise.
Depesding on the answer to Question (a) below concerning tie mormal cperating
cater levels in the fzmediate viciznity of Categoly 1 structuzes and pipelizes
founded om plant f£111, diffevent asounts of time are available to accomplish
recair or shutdowa. In response to Questica 24 (10 CFR 50.54f) the applicass
scates “the cperating groundvater jevel will be approximately el 595 £t”

(page 24=1). On page 2é4=)1 the applicant also states “Therefore el 610' 45 to
be used i3 the designs of the devatering systex as the maximun perzissible
groundwater level elevation under SSE conditiors.” Oun page 24~15 4t is stazed
that "The vells will fully pesectrate the backfill sands azd underlyinsg nsatwral
sands iz this area.” The dottom of the satural sands is indicated to vary
from elevation 605 to 580 within the plant £411 area according to Figure
24=12, The applicant should dscuss and furmish respouse to the followiag

questions:

(2) 1s the normal operating devatering plas to (1) pump such that the
vater level it the wells beiag puzped is held at or delow elevatica 393 or (2)
to pump as pecessary to hold the wvater levels 4z all observation valls near
Category I Structures acd Category 1 Pipeliges supported on plant £411 at ot
below elevation 595, (3) to pusp as pecessaly fu hold wvater levels in the
wells sentioned {n (2) above at or below elevation 610, or (4) something else?

1£ 4r is something else, what is ic?

(3) 1o the event the water levels ia observation wells near Category
1 Structures or Pipelizes supported o plant £411 exceed those for morzal
operating conditions as defized by veur ansveer to Question (a) what actien
will be taken? In the event that the water level in amy of these observaticn
vells excesds elevatiom 610, what aciien wvill be taken?

11
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... (e) there will the observation vells in the plant fiIl area be
Yocated that wiil be moaitored durizg the plant 1iferize? Ar wgat depths will
the screened {ntervals be? Will the conbinatiocn of (1) screened istezvil ia
coresionless soil and (2) deconstration of timely respouse to changes in
cooling pond level prior to drawdown be made a conditicn for selecting the
chservation vells? Under what conditiccs will the alarz menticned om page
24=20 be triggered? What will be the response To the alarm? A vorst case test
¢f the completed permanent dtﬂltltin"lPd groundvater level moaitoring systezs
could be conducted to deteraine uhcthqy sr not the time required to accomplish
shutdown and cooling is nvtilablc;/lrhxs could be dome by shutzing off the
eazire devatering systea vhea :hf Focling pond 4s at elevation 627 and
éscermining the vater level versus tide curve for each observaticn well. The
ces: should be contimued until the /vater level under Category I structure,
vhose founcdations are po:cn:iall&fl$quc£iahln. reaches elevazioa 610 (the
eor=1] water level) or the suz of the tize iztervals allotted for repair and
she time igterval neeced to accomplish shutdown (should the repair prove
casuccessful) has been exceeded, ichever occurs first. In view of the
teterogeseity of the fill, the likely variation of its perzsadility and the
secessity of making several assumptiocns {n the analysis vhich vas presented in
the appliczac's response to Question 24z, a full-scale tesz should give ore
seliable iaformation ot the availabdble tine. Ia view of the above the
applicant should furnish hii response to the following:

1f a dewatering systez failure or degradation occuxs, In order to
sssure that the plast is shutdown by the tize water level reaches elevation
310, 4t is necessary to izitiate shutdowm earlier. Ia the evezt of a failure
3f e devatering systes, what is the water level or condition at which
shutioun will be initiated? Sow {3 that condition determined? An acceptable
=g==0d would be a full-scale vorst-case test pexformed by shutting off the
eacire devatering system with the cooliag pond at elevation 627 to detertine,
at each Category I Structure deriving suppors from plant £111, the water level
1t which a sufficient tise window still remaias to accomplish shutdown before
=he water rises to elevatien 610.. In establisting the groundwater level or
co=dition that will trigger shutdown, it is cecessary to sccount for normal
su~face vater inflow as well as groundwater recharge and to assume iuat any
adéi=ional action taken to repair the desateriag systes, beyond the peint in
si=g when the trigger cosdition is firsc reached, {s unsuccessfol.

(2) As per applicant response to NRC Question 24 (10 CFR 50.54f) the

sign of the permanent devatering syste=z i{s based upon TSO© =ajor findings:
{1) zhe granular backfill materials are iz hydraulic connection with aa
w=Zerlying discontinucus body of patural sané, and (2) seepage froa the
sozling pond is testricted to the intake and puzp structure ares, siace the
slazt £111 south of Diesel Geperator 3ulldiag is aa effective tarcier to the
2=21c of the cooling pond vater. However, soil profiles (Figure 24=2 {n the
*2asponse to SRC Requests Regardiag Plazt Fi11%), pusping test tize-drawdown
jrapas (Figure 24-14), and plotted cores of iafluesce (Figure 24~15) indicate
e:2= south of Diessl Generator Buildizg, the plant £411 =aserial adjicent to

38
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the coocling pond is not an effective barrier to inflow of cooling pond water.
The estimated permcability for the f111 material as reported by the applicant
is 8 feet/day and the transzissivities range from 29 to 102 square feet/day.
Evaluate and furnish for review the recharge rate of seepage through the £111
zaterials from the south side of the Diesel Canerator Building on the
perzanent devatering system. This, cnluuu should especially consider the
recovary data from PD-3 and cenphn dnn from PD-S.

(3) The interceptor nlh have been positiomed along the sortherm
side of the Water Intake Structure and service water pump structuras. The
calculations estimating the total groundvater {aflow indicate the structures
serve as a positive cutoff. !ount. the {sopachs of the sand (Figures 24-9
and 24~10) indicate 5 to 10 fee: bf rezaining natural sands below these
structures. The soil profile (Figure 24=2) nedither agrees nor disagrees with
the isopachs. The calculaticns ?ur total flow, which assumed positive cutoff,
reduced the length of the lize source of inflow by 2/3. The calculations for
the spacing and positiocning of we'ls assumad this reduced total flow is
applied along the entire length of the structures. Clarify the existence of
seepage delow the structures, presext supporting data and calculations, and
reposition wells accordingly. Iaclude the suppor:ting data such as dravdown at
the interceptor wells, at midvay location between any two comnsecutive wells,
asd the iacrease in the vater elevations downstreax of the iaterceptor wells.
The presence of structures sear the ¢ooling pond appeazs to have created a
situation of artesian flow through the sand layer. Discuss vhy artesian flow
vas not considered in the desiga of the dewvatering system.

(&) Provide coustruction plazs and specificaticn of permanesnt
devatering system (iocation, depths, size and capacity of wells, filterpack
design) including reguired =monitoring prograz. The inforzation furnished ia
response of NRC Questiom 24 (10 CFR 50.54f) 1: not asdequate to evaluate the
adeguacy of the system. -

(5) Discuss the ranifications of plugging or leaving open the weep
holes {. the retaining wall at the Service Water Building.

(6) Discuss ia detail the zaintenance plan for the deswatering systex.

(7) %hat are your plaas for moczitoring wvater ta.hlc i{a the entrol
tover area of the Auxiliary Building?

(8) What seasures will be required to preveat i{scrustation of the
pipings of the dewvaterisg systea. Idextify the controls to be required during
plazt cperation (measure of dissolved solids, chemical comtrols). Provide
basis for established criteria in viev of the results shown on Table 1, page

23 of tab 147,

13
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o 2 (9) TUpon reaching a steady state in devatering, & groundvater survey

chould be made to confira the position of the Varer table and to insure that

 mo pesched vater tables exist. - >

Devatering of the site should be scheduled with a suf £¢Tent lead tinme
before plant start up 8o that the additional settlement caod its effects
(especially om piping) can be studied. Settlesent should b closely menitored

during this i0d. ' .
2 rr,y/l:: oywr plans For an.lludin, this 5rounJu-.£» survey .

4. Liquefaction Potential. ,/-....

’ !

An {ndependent Seed-liriss isinplified Analysis vas performed for the
£411 area under the assupption that the groundvater table was at or below
elevation 610. 7For 0.19 3 peak ground surface accceleration, it was found

|

that blow counts as follovs vere 'fnquiud for a factor of safery of 1.5:

Zlevation 1| vtnssua’ SPT Blow Count*}
£ | For 7.5. = 1.5
610 | 14
605 3 16
600 : 17
595 - 19

The analysis was considered conservative for the folluwing reasons (a) ne
account was taken of the veight of any structure, (3) ligquefac:ion criteria
for a magaitude 6 earthquake were used whereas an YPC semorandus of 17 Mar 30
considered nothing larger tha2 5.5 for an earthquake with the peak
acceleration level of 0.19 g's, (e) unit weights vere varied over a range
sroad eaough to cover amy uocertainty and the tabulation above is based on the
sost conservative set of assuzptions. Out of over 250 standazd penetration
tests oo cohesionless plant £411 or patural foundation material delow
elevation 610, the eriteria given above are ot satisfied in four tests {a
natural materials located below the plant £411 ‘acd 4in 23 cests located in the

plant £411. These tests {avelve the following ‘borings:

sw3, SW2, DG-18, AX 13, AX &, aX 15, &% 7, AX S5, AX 11,
¢ 19, DG 13, DG 7, DG 3, D 21, T 1, 2.~

Some of the tests on patural msterial were conducted at depths of at less than
10 #t before approximately 35 f¢ of £i11 was placed over the location. Prier
to cozparison vith the ericeria these tests should be multiplied by a factor

of adout 2.3 to account for the increase in effective overburden pressure that

results from the placement and future devatering of the fill.

laror 3 = 7.5, blovw counts would incTease by 30%.
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0f the 23 tests on plast £411 wvhich fail to satisfy the criteria, most aTe
pear or under structures whers reredial Deasures alleviating necessity for
support from the £411 are planned. Only 4 of the tests are under rhe Diesel
Generater Building (which will se4ll derive its support from the £411) and 3
others are near it. Because these locations where low blow counts were
recorded are well separated from one/another and are Dot oue centicucus
stratus but are localized pockets ¢ ‘Ioou msterial, no failure sechanism is
presest. ,l/d/ .

Ny

1o view of the large suzsber of /borings 4z the plant £111 area and the
conservatisa adopted i3 aulys!.q.-' ‘these few isolated pockets are » threat to
plast safety. The f11l ared {s/safe against liquefaction iz & Magaitude 6.0
earthquake or szaller vhich piqénécs a_peak ground surface acceleration of
0.19 g or less provided the grov dvater elevation ia the fill {s kept 4t or

1 .

below elevation 610. !

48 )( Seismic apalysis of structures oo plast £411 material.

(1) Category I Structures. From Section 3.7.2.4 of the FSAR it can
be calculated that an averiage v, of about 1350 ft/sec was used in the
original dymamic soil structure imteraction asalysis of the Category 1
scructures. inis is cenfirzed by cnme of the viewgraphs used ia the 28
Tedruary Bechtel preseatatiosn. Plast 411 Vg {s clearly much lower than
chis value. It is understood from the response to Question 13 (10 CFR 50.54f)
cozcerzing plast £111 that the analysis of several Category I structures ate
undervay using a lower bound average V. < 500 ft/sec for sections supported
om plant £411 and thr ' floor respocse spectrd and design forces will bde taken
as the sost severe oi those from the new and old asalysis. The questions
which follow are intexded to make certain 4if this is the case and gair an
usderstanding of the izpact of this parametTic variation in foundation
conditions. A

. . becn

(a) Discuss wvhich Category { structures havejand/oT will be
ressalyzed for changes i seismic soil strTucTure {ateraction due to the change
12 plant £111 stiffness from that eovisioned 4in the original design. Eave azy
Category 1 structures deriving support free plant 2411 been excluded frem
reazalysis? On what basis? .

(b) Tabulate for eacn old analysis and each reanalysis, the
foundation parameters (V ,Y andf ) used azd the equivalesnt spring and
dazpizg coastasis dorins therefrom so the reviever can gain an apprecilation
of the extent of paraczetric variation perforzed. |

(e) 1s it the ioteat to analyze the adequacy of the structwres and
=heir contents based upon the envelope of the results of the old and new
analyses? For each structure analyzed, please show om the same pJst the old,
new, acd revised ecveloping floor respense spectra so the effect of the

15
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 changed BackfiIT om izterior response cpectra prediczed by’:{i_n:icus models
can be readily seen. E

(2) Category I retainizg vall pear the southeast cormer of the
Service Water Structure. Tk<3 wall is experiencing some differential
setzlement. Boring informatien iu Figure 24~2 (Questinn 24, Volusze 1
Responses to NRC Requests Regarding Plazt Fill) suggests the wall is founded
on patural soils and backfilled -'?'uh' lant £411 on the land side. Please
furaish details clarifying the !?nawiu:

bdey :
(a) 1s there asy plant £ill underaeath the vall? What additiomal

lata beyond that shown in Figure '24-2 suppert yous answer?

] ¥k .
(b) Eave or should the _ld‘iutn seiscic loads (FSAR Figure 2.543) be
changed as a result of the chasg d backfill conditiocas?

(¢) Eave or should dynamic vater loadings iz the reservoir be
considered in the seismic design of this wall? Please explain the basis of

your ansver.

5. 1Ia your response for the comdents and questions {n paragraph 4 above, if
you feel that sufficiently detailed inforzatien already exists on the Midlaad
docket that may have been overlocked, please make reference to that
iaformation. Resolution of issues and concerns will depead on the expediticus
receipt of data suntioned above. Comtact Mr. Neal Gehring at FIS 226-6753

regarding questions.

C §o2 $2= IIsT2IsR o e a1 D m* C".XQ a

P. McCALLISTER
- Chief, Engiseering Division
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Midland Unics 1 & 2

Job 7220-0n1
TRIP KEPORT
DATLS: January 30 to March 24, 1978
LOCATION: Midland Units 1 5 2
Midland, Michigan
STBJECT: Piezometer and Settlement Marker Installacion
ATTEDEE: W. R. Kinzer - Geotech/Geology

During February and March, concurrent with several other related drilling
Prograns, the design cooling pond dike Plazozeters and settlement markers
were installad under oy inspection at the Midland Pover Plant. The work
was performed in accordance with technical specification C-77 and technical
drawing C-69, and issued for construction as an acendment to subcontract
7220-FSC-318. A total of 20 piezometers and 24 settlement markers vere
covpleted during this phase of the field work.

Ten plezometers each were installed along two separate dike sections
designated Fl and 22 (stations 25 + 48 and 12 + 13) Tespectively. Three
Pneuz=atic type and 7 casagrande type piezometers were installed aleng
section Pl at elevations between 565 and §07.2 feet. Two pneumaric and

8 casagrande plezometers vere installed along dike section P2 at elevations
tetween 563.0 and 609.1 feet.- All piezometers were installed as close

to the specification design as pussitle. As-built drawings as well as
boring logs, daily reports, and other niscellaneous data wvere traasnitted
to S. S. Afif{ as they became available. Fluid levels in 17 of the installed
pPlezometers were obtained on March 20, 1978, the remaining 3 were read on
March 24, 1978. Om site personnel were iastructed in the operation of the
test equipment on March 24, 1978 and all test g§ear wvas turned over to
Consumers Power Company at that time.

Installation of the settlement markers was begun on March 13, 1978 with
all 24 markers completed by March 22, 1978. All were installed 12 to 13
feet from the Aike reference line and wvere all bottomed 15 feet below

the existing dike crest. Pust resistant paint was substituted for use

on the exposed tips of the installed steel bar stock as "Galvanox" was
unavailable locally. On site Surveying wvas informed of the cozpletion of
the settlement markers and instructed to begin the first elevation survey
45 soon as possible. The firse elevations are expected to be available
by March 31, 1978. -
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