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ol X OEPARTMENT OF THE ARMY
p CETHOIT DISTRICT, CORPS OF ENGINEERS
cl gBoX (027
DETROIT, MICHIGAN 48221

SUBJECT: Iateragency Agreement No. NRC-03-79=157, Task No. 1 = Midland Plant

Units 1 and 2, Subtask ¥e. 1 = Letter Report INTERLM)
THRU: Division Eagineer, North Central

ATTY: NCDED-Z (James Simpsoan)
TO: U.S. Nuclear Regulatory Comaission

TTN: Dr. Robert E. Jackson

Division of Systems Safety

Mail Seop P=314

Washington, DC 20555
1. The Detroit Distri team which provides geotechnical engineer ting support
to the NRC has review ed =0st of the available documents conceraning plant £1ll
at the Midland Plant. The =eam met with the NRC staff, the applicant
Consuners 2ower Comppay (C? ?00) and i=s consultants, participzated in a site
visit to observe site conditions and discussed th e proposed remedial measures

planned for Category I structures placed on plant f;Ll. Since final design
computations have not yet been provided for remedial measures, we feel it
would Je most expeditious for all pa:;'es to sg;:i: this INTTR'” letseg repor
& A o C\?d - P
toypfcvyii OUrB—id RTINS A0® 05 \unp._gpeoxal measures ancd Tacoamend " <
steeadwies 10 set:le\ihi*u1r=solved\LQZBakTJEGﬁde.1s and queszions. The
Bistrict also feels it is important to accomplish a thorough review which just .
cannot be done quickly.

2. The Oistrict's investigation to date has been centered mainly around the
proposed remedial measures or other action for the Category I structures
placed on fill matarials. The review to date includes at least a prelizinary
look at all data received through Amendment 74. The inictial indication of
{ssues unresolved to date fall under the following four general types with
subtopics as noted:
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Units 1 and 2, 1 ter Report (INTE
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IR = structures constructed on

Diesel generator building

Service water building

Borated water tanks

Underground diesel fuel tanks
Undesground utilicies

Aux. building = Feedwater valve pit
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are in addition to the responses amCooouated %o be received Irom
concerning additional design support rmaticn to the 10 CFR
uyestions concerning structures on plant £2 The source of each
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ings and testing

(1) Who and what are the qualificatione of the persons(s) who
classified samples of all borings, driller or geologist? Were samples tested
{n a lab? Are samples still available? Where are the results, many appear Lo
be missing? Source =~ site visit, various documents and general concern.

(2) “Are final £1i11 elevations available at completion of fill
placement and prior to conscruction? Were adlitional bdorings taken srior to
start of construction? If so, where are they? Source = Incl to CPCO letter 2
Nov 79. '

Have all investig
been comple ? 1f not, what are
taken? S - site visic 28 Feb 80.
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c. Settlement/Comsolidation

(1) Why have allowabdle soil bearing stresses not been discussed?
what are the related soll spring constants so that settlement vs. load is
quickly discerned? Source - site visit 27 Feb 80.

(2) Has the bearing value of the glacial till been derernined and
have settlaments been estimated for this bearing stratum based o all building
loads, particularly the reactor building? Source - site visit 27 Feb 80.

d. Seismic concerus

(1) Yew soil properties or new materials used for backfill should
be used in the revised seismic analysis for determination of structural
adequaﬂ&y. Has this been accomplished and documeated? Source = Question
262.13, Q&R 2.5-22.

e. Misc. structures comstructed on £411 not covered in Paragraph ) 5 ¢
below.

(1) Sand pockets have Dbeen aoted in cooling pond dikes which lead
t sward the river. What are the adverse {mpacts (groundwater piping, leading
to dike failure)? Was the dike properly compacted? Source = general concern.

(2) Have all structures on £i11 be ianvestigated for settlement?
1f not why not? Have all buildings on £411 been checked for cracking? Source
- interim SER.

(3) The design of the Water Service 8uilding retaining wall is
ericical and partially category L. This design should be provided for CofE
ceview. What (s the cause of the wall settlements noted during the 27 and 28
Teb 30 site visits? Source = site visit 28 Feb 80.

€. Quality control
(1) Why are there so many shrinkage cracks (assuming these are
shrinkage cras3;)? Is this simply poor quality control? Will cracks be
repaired in saqum Source = site visit 28 Feb 80.
I1. Remedial Measures for Category I Structures om Fill
a. Dewatering
(1) Why not utilize a slurrcy cutoff wall or trench across the
primary vecharge zope near the service water building in addition to puaped

wells plarted? Use of clay slurry wall would provide positive cutoff. Source
- site visitc 27 Feb 80.
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7 12) What is the dewatering well gravel pack design? Does it vary
with soil layer type? Source = site visit 27 Feb 80 (dewatering).

/(3) Will groundwater piping occur from cooliag pend to well
points over time? Any preventative measures proposed to stop this? What about
pipiag along piles, bui'ding foundations or caissons? Source = site visic 27
Feb 80 (dewatering).

/ (4) Will weep holes in retaining wall at the service water
\ilding be plugged since these are no longer necessary wizh the dewataring
_.anned? This eould be a likely source of possible groundwater piping ia the
future. Source - site visict 27 Feb 80 (dewatering). .

¢ (5) What are the test results concerning {acrustation of the
dewatering system as well as fines removal (addici:nal settlement) concerns?
Source - site visit 27 Feb 80 (dewatering).

/(6) What is the final dewatering plan; number of wells, spacing,
location, depth, diameter, puaping rates, recharge rates, back-up systeas,
ete? Source - site visit 27 Feb 80 (dewatering).

< (7) Are there any known problems of operations of the dewatering
system due to presence of gas pockets ia the area? What about fire/explosion
hazards with the electrical controls? Source - general concerm, priocr
experience.

v (8) Has the need for localized dewatering ia sand fi.l lenses
been analyzed for structures other than the D.G. building? Source < site
visit 27 Feb 80 (dewaterinz).

. (9) Upon reaching a steadv state in dewatering, a geophysical
survey should be made to confirm the position of the water table and to insure
that no perched water tables exist. Source - site visit 27 Feb 80
(dewatering).

b. Diesel generator building

(1) Provide additional verification that surcharge loading has
{adeed solved the settlement problem. Additional borings, if taken, should
indicate higher blow counts when compared to borings taken prior to
application of pre-load. Settlement analysis should be nade on samples from
new borings.. The drop in groundwater evels, implying heavier soil unit
weights, and-rdiesel plus seismic vibrations should be considered in the

settlement and seismic analyses. Fource < QSR 2.5-22 and site visit 27 and 28
Feb 30.

. (2) How was sand surchar3e placed inside D.GC. building? Was it
compacted? How was it removed? What was ia-place unit weight of sand used?
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“(2) why has the ring foundatiom eracked? 1Is this crack in the
area of the reported brokea air line? The diagonal crack did not appear to be
a shrinkage crack. Source = site visit 27 and 28 Feb 80.

(3) why not iacrease the test load for the tank by a surcharge in
addition to filling the tank with water? Source = laterim SER.

~(4) Since applicant agreed shat broken air line may have degraded
the foundation material, the tests taken in this area must be conclusive.
Source = NRC 28 Aug 79 Memo.

/(5) what are the residual settlement predictions and the
consequences thereof? Source - Interim SER.

e. Underground diesel fuel tanks

(1) What are the settlement predicticns on these tanks ana will
these then function properly? Aay differential settlement expected? Source -
Interia SER.

(2) Does differential settlement reduce the fuel storage
capacity? £ so, how much? Source = general councerm, lateria SER.

(3) Are these tanks designed against "bouyaney?” Source =
Ianterim SER.

£. Unlerground utilities

(1) Wwhy not inspect the iaterior of water circulation piping with
video camera with sensing devices to show pipe cross-secticn, infiltration and
slope? Source = site visit 27 Feb 80.

(2) Have electrical duct banks at D.G. building been damaged?
Have these been inspected after it was shown they were severly loaded? Direct
observation of the western—» st duct would seem appropriate and easy at this
time. Source - site visit ./ and 28 Feb 80.

(3) Have all Category I underground utilities, ducts, pipes etc.
been profiled? This would seem to be the only positiva way to be certain no
damages to pipes or utilities have been sustained. What about corrosion to
Suried pipes or chemical attack of concrete pipes underzrouad? What about
stress induced by differential gsettlement? Are 1ll stress levels below
allowable amtl what about added stress due to res. 'ual settlement? Source =
site visit 27 Feb 80 (evaluation of piping).

(4) Will all utility settlements be monitored throughout the
plant lifetime, particularly at connections? Source = site visit 27 Feb 80
(evaluation of piping).



¢4 AR icel
NCEED-T
SUBJECT: Ilateragency Agreement No. NRC-03-79-167, Task No. 1 = Midland Plant
Units 1 and 2, Subtask No. 1 - Letter Peport (INTERIM)

¥5) Passiny a “rabbit” through conduits is not a suitable
safeguard or insurance .hat conduits are undamaged. Source - Iateria SZR.

“(6) During our site ianvestigation on 28 February 80 it was noted
that the "rattle space” had been reduced at several buildings. How will these
defects be corrected? Source - site visit 28 Feb 80.

V' (7) The category I pipelines (outlets, ianlets) for return water
at the emergency heat siank could be covered by a slope failure during a
seisnic event. The applicant should anlayze the sideslope to determine if a
sufficient factor of safety exists. Source = site visit 27 and 28 Feb 80C.

g. Auxiliary building -~ feedwater valve pits

(1) Seismic analysis of this area is needed concerning change
from £ill to lean concrete- Source - Questiomns 362.13 Q&R 2.5-23.

II. Geology
¢e Fault and seismic history

(1) Canadian faulting of major magnitude exists at Sault Ste.
Marie and Sudbury, Ontario. Why were these not considered ia the FSAR?
Source = FSAR Figure 2.5-27.

e. Interpretation of borings, test pits, lab tests, etc.

(1) Many undisturbed soil samples were taken, yet no test results
or reports are available for many of these. Why not? Source = general review
of documents.

IV. Miscellaneous or General

(1) Why are there so many shrinkage cracks, especially in plant area
structures placed on fill? This appears to be more than a coincidence.
Source = site visit 28 Feb 80.

(2) Will C.P.Co. consultants Peck, Davisson, Gould & Hendron submit

summary statements to NRC concerning their presentations at the 28 Feb 80 site
visit? Source - site visit 28 Feb 80.

(3) Cooling pond dikes have been repaired due to erosion. This dike
design should bde provided for CofE review. Source - site visit 28 Feb 80,

-

(4) 'Will tae applicant provide minutes of the 27 and 28 Feb 80
aeeting?
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(3) The entrance road P to be below cooling pond
elevation. Would access to the pl i emergency vehicles in

the event of a dike failure? So , : 28 Feb 30.

(6) What provisions will be made to insure the dewa i
be maintained in proper operating condition? Source = sit
(dewatering).

the cracks noted appear to be enlarging with tinze.
would be already in excess of a shrirkage crack.
8 Feb 80.
4. The rict's recommendations comncerning questions, uncertainties and
unresolv ssues presented above are given when possible and appropriate
below in ike numbered paragraph:

e. Miscellaneocus structures constructed on {11 not covered in
Paragraph II below.

(2) All structures, including utilites should be checked for
settlement and cracking.

Quality control

omprehensive analysis on crac
re due to shrinkage or do not e

ked structure.
ffect

tructural

'

Remedial Measures for Category I Structures on Fill.
a. Dewatering

(1) Consi

i
\Ae
conjunction with pumped

r benefits of using clay slurry cutoff wall in
dewatering.

(3) Analyze possible groundwater piping along the paths
{ndicated.

Analyze pros and cons of plugging weepholes.
{5) Consider a coatrol panel in control tower area to indicate
P

plant sroundwater level in the eritical plant areas so that monitoring can be
easily accomplished.
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b. Diesel generator building
Take additional boriags and tests to prove
Underground utilities

an visual inspection of at least ome (the
westeramo: duct bank at the D.G. building.

lavestigate any category I utilities not investigated.
Provide additional assurance the category [ utilities have

Establish minimum rattle space criteria and restore as
necessary.

(7) Analyze outlat pipes ‘ncated in heat sink pit side slopes
event (SSE & OBE).

If vou have any questions concerning this interim letter report, please
Mr. N.A. Gehring at FTS 226-6793.
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Name: lari Narain

tered Str ral Engineer - Pennsylvania -
tered Civil Er ‘ennsylvania - 1978

iversity of Patna,
1iversity of Colorad
hours beyond M.S. deg

State Univers

Engineer (}

ix, Arizona.
’

}

Research

¢ {

Engineer, Government « India
;ineer Assistant (Civil), Government of Bihar

Experiences: Twenty=four (24) years experience in civil

engineeri activities which include teaching, design, construction

aintenance. Completed design and reviewed design for more than fi

ldge structures and their foundations. Carried out soil explorati

indation investigations for structure




