- ) + N . ! N . ‘2.
Myt Doy s Bain -"‘ll: 7220

‘\\ Jfaas *,- \‘\‘S i\)'l'.),

~

THE DYNAMIC CONE PENETROMETER 96/6 5_

A penetrometer is a device forced into the soil to measure
its resistance to vertical penetration. In a dynamic pene-
tration test, the penetrometer is driven into the soil by a
hammer or falling weight. Soil penetrometers are used for
qualitative measurements of relativs density of cohesionless
soils or consistency of cohesive soils. Penetrometers have
been designed to give qualitative measurements of soil
penetration resistance for correlation with soil physical
properties such as relative density, unconfined compressive
strength or shear strength, bearing value, or safe soil
pressure.

Dynamic Resistance - The oldest and simplest form of soil
penetrometers consists of driving a rod into the ground by
repeated blows of a hammer. The penetration of the rod for
a given number of blows with a hammer of constant weight and
drop, or the number of blows required per foot penetration
of a rod, may be 'sed as an index of penetration resistance
and correlated direc*ly with local foundation experience.
The numerical value ot this index depends not only on the
nature of the soil but also or the diameter, length, and
weight of the rod in relation to the weight and drop of the
hammer,

Cone penetration tests were developed as an easy and quick
method for determining the approximate shearing resistance
of noncohesive soils. The dynamic cone penetrometer con-
sists of a 60-degree cone of steel attached to a section of
rod. The rod is driven into the ground with a 10-pound drop
hammer. The hammer is raised and allowed to fall a distance
of 24 inches. The 60-degree cone is 1l-1/8 inch in diameter.
The diameter of the rod is smaller than that of the conical
drive point, and short sections of rods are joined by
couplings. This arrangement helps to reduce friction and
permits use of a drive point and rod of smaller dimensions.
When representative samples are Jesired of a certain strata,
the drive point can be replaced with a small drive sampler.
The weight of the entire equipment is about 25 pounds. The
soil around and below the cone is slightly disturbed as the
test progresses; therefore, the penetration does not corres-
pond directly to the shearing resistance of the undisturbed
soil. The penetration will also depend to some extent on
the speed with which the cone is pushed into the soil.
Despite these shortcomings, the cone penetrometer may be
used advantageously in many soil investigations and is
easier to perform than other more complicated field tests.
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Variations in cone penetrometer resistance may indicate
dissimilar soil layers and the numerical values of these
resistances permit an estimation of some of the physical
properties of the strata. The penetrometer can therefore

be considered a method of both exploration and field testing.
The advantages and limitations of this method may be summa-
rized as follows.

When the resistance to penetration is properly determined,
the profiles obtained generally furnish consistent data on
the depths of the different soil strata, but misleading
results can also be obtained when the soil contains gravel
and boulders. Profiles of continuous penetration resistance
may indicate the presence of a thin layer which often remains
unobserved in boving operations, but the strata encountered
cannot be definitely identified by resistance to penetration
alone. The cone penetrometer method is generally faster and
less expensive than other more complicated methods.

Resistance to penetration profiles also indicates the con-
sistency of cohesive soils and the compactness or relative
density of cohesionless soils in situ. This information is
valuable when undisturbed samples are difficult to obtain,
as in saturated cohesionless soils, when many tests are
required, or testing time is a factor. Generally, small and
large areas can be explored rapidly and ecqpomically by
penetrometer methods, especially when the depth of explora-
tion is moderate and the soils are noncohesive.

The results of the cone penetrometer test should be used as
indicators only. In comparing allowable bearing pressure
with penetration resistance, the dept's of confinement is
critical in granular soil. Thus, correlations should be
developed for each specific project. This correlation can

be developed by using the pressure meter, field density tests
(sand cone or nuclear), or other methods so that a given

blow count can be related to a specific soil property, such
as density or modulus.
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will be repeated until a distribution of jacking loads that
maintains building stresses within allowable limits is
achieved. The computed adjusted jacking lcads will be the
final jacking loads used for construction. It is not
anticipated that adjustments will amount to more than
20 percent, and the design of the underpinning structure is
more than ample to accommodate increases of this magnitude.
5.3 BEARING PRESSURES
5.3.1 Prel Calculated Bearing Pressures

The maximum bearing pressure under the underpinning
wall produced by final jacking load alone amounts to 6.8 ksf
at the north underpinning wall. The analysis described in
Section 8.2 sclaw indicates that the safety factors against
various lcad combinations which incorporate the bearing
pressure for jacking loads exceed by large margins those
safety factors committed to for foundation conditions in the
PSAR. A summary of those results is as follows:

Loading Conditions

Temporary peak loading during jacking
incl. maximum downdrag and no seismic
load 6.8 + 0.5 + 4.7 = 12 ksf

Long-tearm sustained loading, including
eventual downdrag and no seismic load
6.8 + 0.5+ 2.0= 9,3 kst

Long-term sustained loading, including
eventual downdrag, plus seismic locad

3 + 6.4 = 15,7 kst / A //
¢ s
L ThR ROk,

7220-C /00~ 3-2
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SETTLEMENT (inches)

SERVICE WATER PUMP STRUCTURE
ESTIMATED TOP OF PIER
DEFLECTION DUE TO
CONSOLIDATION OF SOIL VS
TIME

(Time Is Measured from Start of Jacking)

0.1 B

0.2 ESTIMATED POSSIBLE
RANGE OF DELAYED
SETTLEMENT =

0.3

0.4 T

MAXiMun
0.5 — - ,
1 10 100 1,000 10,

2220-/00-3- 2.

TIME (days) @m ’s C@UB s
2-1—82

127/ ~827  FiG SWP-24



TOTAL DEFLECTION (inches)

0.2

0.4

1.0

SERVICE WATER PUMP STRUCTURE
ESTIMATED TOP OF PIER
DEFLECTION DUE TO TOTAL
DEFORMATION VS TINE

(Based on Maximum Consolidation of Soil vs Time)

(Z

Znviscd S

SN

- MIN N7 T\
ﬂ
- —Mﬁ*rrvnjﬁ%
| 10 100 1,000 10,000
TIME (days) J2t0-Cr00- 3-2
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Mr. J. W. Cook St Skt s RMattson Local POR
Vice President e . T " RHartfield, MPA NSIC
- Consuners Power Company St TIC
1945 West Parnall Road = - o o n ACRS (16)
Jackson, Wichigan 49201 AT ST S FRinaldd
-~"- LI . P >

Dear Mr. Cooks

Subject: Staff Concurrence for Installatiom and Operation of Construction
Dewatering and Observation Ho"s for the Service Water Pump
Structure ; _

REFERENCES: 1) J. W. Cook Tctur of March 23, 1981, announcing bin wall concept
Z) Structural Desfgn Audit, April 20-24, 1981, Ann Arbor
Jo. W. Cook Tetter of August 26, 1981, with "Technical Report on
Underpinning the SWPS*
; Meeting of September 17, 1981, om SWPS underpinning
§) J. H. Cook letter of November 6, 1981, providing information
requested during September 17, 1981, meeting

Jo W. Cook letter of November 6, 1981, with report "Test Resuilts,

SWPS SoiT Bortng and Testing Program®

Iy J. W. Cook Tetter of Harch Z, 1982, with report “Evaluation of
Cracking fn SWS at Midland Plant®

8) Meeting of February 23-26, 1982

9) J. W. Cock letter of March 2, 1982, with report “SWPS Three-
Dimensicnal, Fintte-Element Modeis"™

By an audit meeting on March 16-19, 1982, and by several referenced reports and
meetings, you have described the remedial underpinning planned for the Service
Water Pump Structure (SWPS) for Midland Plant, Units 1 and 2. Preparations for
this underpinning activity include temporary dewatering of the immediate area

by approximately 65 constructfon wells to be located inside the SWPS, inside the
adjacent Circulating Water Intake Structure, and the remaining perimeter outside
the SWPS. Staff concurrence to proceed with this dewatering was requested by
Mr. J. Mooney of your Company on March 17, 1982,

During the audit meetinqg om March 17, 1982, the staff was provided copies of the
subcontractor's plan (Enclosure 1) and the preliminary procedure (Enclosure 2)
for construction dewatering. Several changes to the procedures were discussed
{ncluding: '

(1) The method of well placement will be changed to the method pre-
viously accepted by the staff for the interceptor and area per-
manent dewatering wells.

i
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(2) The depths of the dewatering wells should be increased so as to
maintain the water table below the bottom of the underpinning
pier foundations.

(3) Consumers Power Company is considering an optional approach for
the excavation drift which would relocate the drift from beneath
the structure to the exterior edges of the structure, where those
exterior walls are accessible (1.e., along the northwest and
northeast walls). Location of the cinstruction wells would be
positioned to accommodate this option.

These and other matters regarding the construction dewatering plans were further
discussed during a telephone discussion on March 26, 1982 (Enclosure 3). Pages
4 and 5 of Enclosure 3 identify several changes which were agreed to as a

result of staff recommendations. We have discussed Q-l{sted aspects of this
dewatering with our Region III Office and have included the following items from
Enclosure 3 to Le of particular interest in this respect:

1. That the depths for pifezomsters and filter sand identified by
paragraph 3a be achieved;

2. That the minimum two foot depth between the upper phreatic surface
and the bottom of any open underpinning excavation, as discussed
by paragraph 3c, be maintained; and

3. That monitoring for the loss of fine soil particles be performed
consistent with the compromise position discussed in paragraph 3e.

On the basis of our review of the information provided, and the intended changes
fdentified which Consumers has committed to making, the staff agrees with your

plan to proceed with construction dewatering for the Service Water Pump Structure
area.

This confirms the verbal concurrenca by our Project Manager to Mr. J. Mooney on
March 26, 1982,

Sincerely,

Original signed by
Robert L. Tedesoo

Robert !.. Tedesco, Assistant Director
for Licensing
Divisfon of Licensing

Enclosures: :
As stated :L/0L

cc: See next page (\ /\, RTedesco
L\ fb ALZ 82
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MIDLAND

Mr. J. W. Cook

Vice President
Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

cc: Michael I. Miller, Esq.
Ronald G. Zamarin, Esg.
Alan S. Farnell, Esq.
Isham, Lincoln & Beale
Suite 4200 .
1 First National Plaza
Chicago, I1linois 60603

James E. Brunner, Esg.
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Ms. Mary Sinclair
5711 Summerset Drive
Midland, Michigan 48640

Stewart H. Freeman

Assistant Attorney General

State of Michigan Environmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Wr. Wendell Marshall
Route 10
Midland, Michigan 48640

Mr. Roger W. Huston
Suite 220

7910 Woodmont Avenue
Bethesda, Maryland 20814

Mr. R. B. Borsum

Nuclear Power Generation Division
Babcock & Wilcox ’

7910 Woodmont Avenue, Suite 220
Bethesda, Maryland 20814

Cherry & Flynn

Suite 3700

Three First National Plaza
Chicago, I1linois 60602

e At <t et

bt i e o i ’

Mr. Don van Farrowe, Chief
Division of Radiological Health
Department of Public Health
p.0. Box 33035

Lansing, Michigan 48909

William J. Scanlon, Esq.

2034 Pauline Boulevard
Ann Arbor, Michigan 48103

U.S. Nuclear Regulatory Commission
Resident Inspectors Office

Route 7

Midland, Michigan 48640

Ms. Barbara Stamiris
5795 N. River
Freeland, Michigan 48623

Mr. Paul A. Perry, Secretary
Consumers Power Company

212 W. Michigan Avenue
Jackson, Michigan 49201

Mr. Walt Apley

¢/o Mr. Max Clausen

Battelle Pacific North West Labs (PNWL)
Battelle Blvd.

SIGMA IV Building

Richland, Washington 99352

Mr. 1. Charak, Manager

NRC Assistance Project
Argonne National Laboratory
9700 South Cass Avenue
Argonne, I11inois 60439

James G. Keppler, Regional Administrato
U.S. Nuclear Regulatory Commission,
Region I1I

799 Roosevelt Road

Glen Ellyn, I1linois 60137

Mr. Steve Gadler
2120 Carter Avenue

.St. Paul, Minnesota 55108
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cc:

Commander, Naval Surface Weapons Center
ATTN: P, C. Huang

White Dak -

Silver Spring, Maryland 20910

Mr. L. J. Auge, Manager

Facility Design Engineering

Energy Technology Engineering Center
P.0. Box 1449

Canoga Park, California 91304

Mr. Neil Gehring

U.S. Corps of Engineers

NCEED - T

7th Floor

477 Michigan Averwe
Detroit, Michigan 48226

Charles Bechhoefer, Esg.

Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Mr. Ralph S. Decker

Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Or. Frederick P. Cowan
Apto 8'125

6125 N. Yerde Trafl

Boca Raton, Florida 33433

Jerry Harbour, Esg.
Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission

Geotechnical Engineers, Inc.
ATTN: _Dr. Steve J. Poulos

1017 Main Street

Winchester, Massachusetts 01890
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‘Enclosure 1
¥ ‘

S o e Pe i s ' _
Service waler Pomp Strueture - Dewatering Procedure

w 25 Svbmm ted b.r the 3u‘¢onfraf.far and
1;:‘!0(;‘12. ;:Zcpor:s“:‘u;:l:: r:vﬁ.‘: _Revisions wnll be rr.bunra.d

4 1he 3ccess drifty urt reloc ated outside.

outside the proposed access. excsvation -for the wunderpinning. These
vells will be from existing grade, elevation 634+ and vill consist
of 6" 1.D. FVC well screens encased in select sand filters for their

k.zwwxamzmnmvmummn-ﬂm i
the sm.wthofthonm v:n'.xtndiudmto elevation o '
59Z. These vells vill be {nstalled from elevation 620. tely |Ac

11 devatering wvells will be installed from within the CIRCV Water |

k.4 7wo inch (2") Mpupiumitnduboundtomthnm. ‘
The eductar pumping units vill be of sufficient size and sumber to lover
u.m«nm«ntommaormnn. The eductor pressure

. and return beaders, 8" in dismeter, vill be located to suit the site
conditions snd vill econpect all eductor units to a comtrol pu=p station.
The puzp station will bave an electric operating pump and 10C% stand-by
diesel povered puzp capadle of operating the eductor units. The
discharge from the dewvatering lyﬂnﬂ.nbopipcdtothc pond. The
volume of water pumped vill be recorded by a meter. The devatering
systez vill de installed and maintained in operating condition for the
duration of the subcontract although pu=ping may be discontinued vhen
not required.

4.5 Plezcmeters (observation wells) vill be {nstalled at the approximate
Jocaticn shown cn the subcomtract drswings.

4.6 Approximate locations of major: components of the devatering system
vill be showmn on the devatering shop Araving vhich wvill be submitted

to Bechtel for approval. Installatica vill not proceed ustil sald approv
is greated.



5.0 ESUIPMENT ARD MATERIALS

5.1 Devatering vell screeas vill consist of 6" I1.D. slotted FVC pipe
for vells outside the structures azd 3" I.D. continuous Slot galvanized
lov carbon steel as manufactured by Loughney Devatering Inc. Slot
size will be 0.018 inches for the 6" I.D. FVC screen and 0.008 inches
¢or the 3" I1.D. galvanized steel screen.

5.2 Tvo inch eductor puzping units wvill bave an sﬁproxinto capacity
of T gallons per minute (GPM).

5.3 The electric operating pu=p vill have & motor rated at 150 horsepover
(D)n&ﬂnheqsbhotmhgboom:tnwwsum:m
dmmlp@swm(m). :

s.hm-md-wucmwmvmmonn a motor rated at
mnmuwammm@n approximately 125 PSI.

5.5mutcfccuummchlrpvn1z-.vmbosw*na-
meter sized ueeruncf.othn discharge volume which develops.

5.6 Observation vell screems vill be 1% inch I.D. by 3 feet long slotted
PVC. The riser pipe vill be Ik inch I.D. PvC.

5.7 The select filter sand will have approximately the foliowd.u gradation:

Sieve Size Percent Passing

100
90-100
75-100
60- 98
25- 40
3-15
0- 2

\65885\5;-

5.8 The filter for dewvatering wvells inside the structures and fc= the
observations wells vill consist of Ottawa Flint Shot (OFS) sand.

5.9 Drilling mud will be mixed using "Revert" as masufactured by
U.0.P. Johnson Company or an equivalent organic drilling fluid.



e L e e e
T S N e BT LD i B
g e

i

2ol 110 LLAT108 FROCEDURE . ; oo b

f

6.1 Devatering vells outside the structre:

6.1.2 Bydraulic Rotary prilling Metnoa = A rotary arilling rig capable
of drilling & 1k" diameter hole to an 80 foot depth, such as Failing
1500, vill be used to drill the holes for the devatering vells. A

€' x 6' x 5' pit vill be dug and using s venturi type mixer, Revert
vill be mixed in the pit udthnmcdthrwsh the top of the
rotating drill stem and out the bottom of the 14" diamter bit. The
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6.3 Piezometers - Piezometers shall be {pstalled at an elevation no
1over than 2'-0" above the originsl undisturdbed patursl material,
A

date. Plezometers 1 and 2 shall be {nstalled at ground elevation
prior to the {nstallaticn of the access shafts. Piezometers will
be Luistalled by tvo methods based o3 their respective location.



(XS5

6.3.1 - Plezcmeters outside the structures vill be {nstalled 12 the
folloving manner. At each locatiocn & bole of sufficient aiapeter %0
acco==odate & L" 1.D. pipe wvill be rotary arilled to within 6 feet

of the p‘:opolcd tip of tbe observaticn wvell using Revert as tbe
arilling fiuid. A pinime= of L" 1.D. casing vill be set in the arilled

above the groundvater level.
\lhmtbc,-oudntclcnlh;bonthomofm e floos
elevat 620 or 610 the L" casing be A snd the exteric
casing snd the observation riser be left at oF above tht
oundvater level. Where ] ter level is the elevV
of the concrete floor the observation well riser be cut off

ausendnent tO L P.A. S 4 Water rol Act ¥
be prepared. The devatering well record form § either be comp
for every vell or & composite record made tor seversl wvells e

composite record may be used vhere the subsurface conditions are
similay, the surface relief relatively level, and the static vate:

conditions one several © sites may be D essery. Lr! |
e .b,”y;‘..n ...3ﬁ hales pnd Con peciion 39 pwit ?..mﬁ’.. | be prera
Copiel of these records shall be subzitted to Bechtel.



.

~T. QOPERATION ARD MAIRTENARCE

7.1 Development - After each vell is installed it vill be developed aad
tested in accordance vith the established procedures and upon approval
activated. During thevell developmeat tests SWP and Loughney personsel
vill aid Bechtel in any manner required.

All observation vells vill be tested by either a puxping test or a
falling head test to ascertain vhether they are functioning properly.

Muinithlmcuaotthchncmtomm-yst-
suitable petcocks, bushings, and nipples vill be {nstalled at each
M@mm‘mcwqmc.

7.zmmnumatmmumuhcoommor
numzauamummcunnuaumm The
water level in the observation vells and the volume of water being
mdndtbm”mmunhmwamom
day five days a veek. The stand-by diesel puxmp will be started once
& vesk. n.cmmocmuvnmqnnmucuma
routinely and adjustments made as required.

8.0 EDMOVALS

8.1 Devatering vells buried or left in place under or nesr the structures
shall be sealed with grout after the dewvatering cperation is discontinuveld,
4n sccordance with the most recent Michigan Wells Act and to the
satisfaction of Bechtel. Approval of Bechtel shall be obtained prior

to grouting vells. . ’

8.2 A1l holes drilled iz the SWPS and CWIS for use in dewatering shall
be repaired using materials furnished by Bechtel and in accordance
vith Secticn 10.5 of Specificaticn 7220-C-194(Q) Revisionm 1. )

8.3 A1l piezcmeter holes shall be sealed with grout after the devatering
operation is discontinued.

9.0 KEVISIONS

Should it develop that the conditions encountered during the installation

or operation require devistions in the aobve stated procedure, the modificaticcs
deemed pecessary vill be submitted to the on-site geotechnical engineer for

approval.



. ‘ Attachoent A
: CONCREYE DRILLING PERMIT

| Project 7220 Permit Wo. ' : Page of
Prepered By: Discipline: : Date s
uUnit Bldg. Area Elev. o

Tocetion of Q-Listed blockwall or red cs7dent Engineer approval for attacheent 10
w211 substituted for Q-Listed blockwall Q-Listed blockwall or poured wall substituted
for a Q-Listed blockwall. ’
:.ppv'd + Mot Appv'd Date

y:

Notes: (1 SEE LATEST DESIGN DRAWING REVISION AND CHANGE ADDENDA PRIOR TO DRILLING.
(2) DO NOT CUT REBAR WITHOUT FIELD ENGINEERS APPROVAL. NO REBAR CUTTING 1S
ALLOWED IN Q-LISTED CONCRETE BLOCXMALLS OR POURED WALLS SUBSTITUTED FOR

Q-LISTED CONCRETE BLOCKNWALLS.
Specific Instruciton and Location Tolerance:

 Note: , If rebar encountered, notify

17 ground cable encountered, ‘
notify [oads per drawing T-2050: (115t only for at-

- <2 ]
gefore moving hanger, notity tachments to Q-Listed blockwalls or poured
: . walls substituted for Q-Listed blockwalls)

Reference Drawings:

Approved 8y: (Not required for attachments to Q-listed blockwall or poured walls
substituted for Q-Jisted block walls.)

civi) ‘Date Piping Date
Elect ; Date 1nstry Date
Kech ~ Date

. 7220, CrPu -3 -1
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ENCLOSURE 3

RECORD OF TELEPHONE CONVERSATION

DATE: March 26, 1982 8:30 am to 11:30 am PROJECT: Midland

RECORDED BY: Joseph Kane CLIENT:
_TALKED WITH: CPC Bechtel : COE GEI NRC
T. Thiruvengadam J. Anderson H. Singh S. Poulos J. Kane
K. Razdan L. McKelvey
R. Ramanujam C. Russell
N. Paris
S. Afifi
N. Swanberg
ROUTE TO:  Information
G. Lear S. Poulos
L. Heller H. Singh
D. Hood R. Landsman
F. Rinaldi R. Gonzales

MAIN SUBJECT OF CALL: The purpose of this call was for the Stif’ to .respond

to CPC on three review issues which had been discussed
during the March 16-19, 1982 audit. During the audit
the Staff indicated they would respond to Consumers

by March 26, 1982. The review issues involved include
adoption of soil. spring constants, settlement
monitoring and construction dewatering for underpinning
work related to the Service Water Structure.

ITEMS DISCUSSED:

Adoption of Soil Spring Constants. (Reference - Calculations by Bechtel
DQ-29(Q) dated 12/10/81 and 2/22/82; Calculations dated 12/11/81 by

G. W. Cowling; App. A entitled Service Water Pump Structure, Three-
Dimensional, Finite Element Model provided by Carl Diinbaver on 2/23/82).

Bechtel indicated that values of soil spring constants determined in
G, W. Cowling's calculation for System 5, (Long term cond1t10r\)|n
Kmrin = 190 KCf and K"/pin = 230 KCf for adopted differential settlement

condition of 0.2" beneath portion on ti1l and 0.5" beneath underpinning
wall. For adopted differential settlement condition of 0.4" beneath

pertion on ti11 and 0.1" bereath underpinning wall the spring constint
values are 'ﬁuin = 95 KCF and K"/Din = 1150 KCf. The Staff indicated

its agreement with the valves of kT o ® 190 KCf and Y.u/p, = 230 KCf 1s
being reasonably conservative for Re design of the SWS. The Staff

did not object to adoption of the other spring constant valves but do

not feel the differential settlement which is assumed in this condition i=
iikely to occur. .



The valyes of the short term soil springs for seismic loading (System &)
are not identified in Table 1, App. A but were provided in previous
testimony and technical reports by Consumers. The Staff has not
completed their review of the seismic spring constants and will respond
to Consumers at a later date on the appropriateness of these valves.

Thc valves of spring stiffnesses adopted for system 3 (kmain = 150 KCF,
ku/p1n~- 400 KCF) ¢ «d FSAR load combination conditions are acceptable to
the Staff. The Staff noted that the valves adopted for system § (k-.1“ N
190 KCF and ku/p1n = 230 KCF) would also be 2 reasonable estimate of
stiffnesses for FSAR load ccmb1n§t1on conditions under System 4.

There was considerable discussion on Systems 1 and 2 in Table 1, Appendi
with respect to how structural stresses have been determined due to
jacking loads and also due to settlements which have already occurred.
The geotechnical area of concern is identifying the appropriate soil
stiffnesses to use for these loading conditions. Because of the inabili
_ to reach an agreement on these issues, it was suggested that L. McKelvey
from Bechtel and S. Poulos from GEI get together by conference call next
week to work out an undarstanding on what conditions require analysis.
Following their discussions, another conference call would be arranged
with the parties of today's conference call to inform both Consumers

and the Staff on what agreements could be reached and what soil spring
stiffnesses are required.

Settlement Monitoring During Service Water Structure (SWS) Underpinning.
(Reference - Drawing C-2003). As agreed upon between Consumers and the
Staff during the March 19, 1982 audit, a permanent bench mark will be
added near the southeast corner of the SWS. Locating this new permanen’
benchmark on the east wall as far south as it can conveniently be posit
near SW-3 is acceptable to the Staff. The major reason for this additi
is to permit the differential settlement to be accurately established
between the portion of the SWS founded on ti11 and the overhanging
portion presently founded on the fill.

The Staff and its Consultants indicated their difficulties with Consume
previously stated intent not to require control of underpinnning operat
with established allowable settlement limits. NRC difficulties include
-the s*rain gage approach proposed by Consumers may not be a sensitive
control and may not give as early a warning as measured settlements on
bench marks. The Staff and its Consultants recommended that, similar t
what is being carried out for the Auxiliary Building, allowable settler
limits be established at the permanent benchmarks based on a structura’
analysis, where critical stresses due to differential settlement beyon:
rigid body motion have been calculated.
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Consumers indicated their concerns with establishing allowable differential
settlement 1imits which included recognition of the more rigid structure
and considerably shorter length of the main portion of the SWS on till

in comparison to the Auxiliary Building. These conditions, in Consumers
op ion, would result in very small settlement limits which would be
impractical to measure and would possibly be overshadowed by daily
fluctuations due to climate changes. This matter, after considerable
discussion, was not resolved but an understanding was reached that the
Staff would not take a position until after their review of the strain
 monitoring program had been completed. This program was to be provided
by Consumers in early April. Consumers agreed to consider the Staff's
recommendation and provide a more definite indication on the magnitude
of differential settlements which are involved.

With respect to the fregquency of readiﬁgs indicated in Step 3 on Drawing
C-2003, the Staff made the following recommendations: ,

a. At least one week prior to the start of excavation below the foundation
slab of the SWS, good background settlement data should be cbtained for
the three permanent benchmarks by increasing the frequency to 2
minimum of three times a day in order to observe the effects of climate
changes. Consumers indicated their agreement to this Staff request.

b. When excavations below the SWS foundation slab proceed in order to
install corner piers 1, 2, 3 and middle pier 4 and during the jacking
of these piers, the frequency of settlement monitoring should be
increased to a minimum of twice per shift. The frequency of readings
can be lengthened to once every 24 hours after corner piers‘l, 2
and 3 are completed and before work on pier 4 is initiated, if access
to the piers is by way of an excavation outside the SWS as presently
being considered by Consumers. Consumers expressed agreement with
‘this request. : ,

c. Following the successful construction of piers 1, 2, 3 and 4,the
frequency of readings as presently proposed by Consumers on Drawing
C-2003 would be acceptable to the Staff.

It was indicated to Consumers that this increased frequency of
readings during the more critical underpinning operations was also
applicable to the strain gage monitoring program. Consumers agreed
to consider the need for increased frequency of strain monitoring in
their current work in developing this program. The frequency of
readings proposed by Consumers for building settlement markers other
than the permanent bench marks is acceptable to the Staff.



Construction Dewatering. (Reference - Plan of Construction Dewatering,
Sections A-A and B-B, and Dewatering Procedure transmitted February 26,
1982 from Spencer, White and Prentis, Inc. to Bechtel Power Corporation).
The Staff indicated their acceptance of the locations of the dewatering
wells and piezometers (observation wells) and made the following
recommendations on the above referenced information: }

a. The depths of the six proposed piezometers should extend to at least
elevation 570. The top of the filter sand in the piezometers
should extend to elevation 590 and then be sealed above this elevation.

b. The type of piezometer to be installed should be sensitive (e.g.,
3/8" maximum inside diameter or an air pressure cell type) to sudden
piezometric changes in order to avoid long periods of time lag
responses. . :

" ¢. The specification for installing and operating the construction.
" dewatering system should establish a construction control on the
upper phreatic surface. This control should require a minimum
2 foot depth between the upper phreatic surface being controlled by
dewatering and the bcttom of any open underpinning excavation at any
given time. The depths of the proposed dewatering wells should then
be drilled accordingly to accomplish this construction control
on the upper phreatic surface.

d. Placement of the filter sand in the dewatering wells should be by
the tremie method rather than shoveling from the ground surface in
order to avoid segregation of the filter sand particles in holes
larger than 6-inch in diameter. Consumers agreed to modify the
construction dewatering plans and specifications to incorporate the
staff's recommendations for above items 3a., 3b., 3c., and 3d.

e. The Staff recommended that paragraph 7.2 of the dewatering procadures
provided by Consumers be modified to define what constitutes sofl
particles in the discharge water (inorganic, nonmetallic materials
coarser than 0.005 millimeter) and to indicate the frequency of
testing similar to the agreements reached with the Staff as reflected
in thre June 18, 1981 letter from R. Tedesco to J. Cook. Consumers
responded that the construction dewatering is a temporary system and
therefore not subject to the agreements reached in the June 18, 1981
letter which covered the permanent dewatering system. There was.
considerable discussion on the safety significance and impact that
a filter media criteria of 0.005 mm versus 0.05 mm (Consurers) could
have on underpinning operations for both the Auxiliary Building and
Service Water Structure. The staff acknowledged that the 0.05 mm
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Docket Nos: 50-329 01, OL

and 50-330 oM, OL

APPLICANT: Consumers Power Company
FACILITY: Midland Plant, Units 1 and 2
SUBJECT: SUMMARY OF JULY 27 - 30, 1982, AUDIT ON

SOILS REMEDIAL ACTIVITIES

On July 27-39, 1922, tha NRC staff and its consultants met in Ann Arbor, Michigan
with Consumers Power Company (the Applicant), Sechtel and their consultants to
audit analyses, designs and preparations for remedial measures to correct the
foundations and utilities on inadequately compacted fill sodils at the Midland site.
Meeting attendees are listed by Enclosure 1.

On July 19, 1982, the staff issued a draft of the second supplement for the Midland
SER which primarily addresses the soils settlement review. A listing of the out-
standing review items in this draft SSER was prepared by the applicant and served as
the meeting agends. The list was updated at the conclusion of the meeting to indi-
cate which of those items had been included in the staff's audit. Enclosure 2 1s
the resulting agenda. The same-numbered items from Enclosure 2 are discussed below
in this summary. Selected handouts provided during the meeting are shown as attach-
ments within Enclosure 3.

General Items

15 Hot fncluded in Audit

6. NRC input into the final SSER will cover range of applied bearing pressures
static and dynamic loading

A draft of FSAR Taole 2.5-14, including bearing pressure data for
the Auxiliary Building (AB), was provided (Attachment 1). The staff
reviewed the table, noted that the information was acceptahle and
that once provided for the docket and verified, this ftem would be
tecnnically closed.
7 4&8. The applicant was requested to determine that 1.5 x FSAR sefsmic response
specira analyses are conservative for the auxiliary building (AB), service
water pump structure (S4PS), and torated water storage tank (BWST) in
comparison to site-specific response spectra (SSRS). :

The applicant has not provided comparative plots of floor response spectra
that were requested by the staff for all buildings (seismic margin review).

The HRC structural engineering staff reviewed calculations at §
points of elevation for the AB to deteriine if 1.5 x FSAR response
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spectra enveloped the results obtained by using the SSRS. For
these five points, the floor response spectra generated by

the use of 1.5 times the FSAR spectra enveloped the respective
floor response spectra developed from SSRS. Additional loca-
tions in this and other structures will be addressed as part

of the seismic margin study.

The applicant also noted that the use of the fioor response
spectra derived from the sefsmic margin earthquake would be
according to the sefsmic margin review criteria submitted to
the staff by letter of September 25, 1981. The results of the
seismic margin review will be submitted to the staff during
the first quarter of 1983.

9. Test data on #9 and #10 Fox-How!ztt rebar splices'with up to 2% strain

Copies of test data up to 2% strain for #9 and #10 Fox-Howlett
rebar splices were provided to the NRC during the audit. Copiles
were also sent to the NRC consultant, Science Applications
Institute by letter dated July 16, 1982,

Tne NRC found the information acceptable after preliminary ’
review. Pending subsequent MRC discussions with its consul-
tant, this item may be cliosed.
10. Identyfication, inspection, and repair procedures for concrete crack
repair X

Criteria for concrete cracks were agreed upon and will be
documented by the applicant in a letter in early August 1982
(Post script: see applicant's letter of August 2, 1982).

The crack repair program applies to the DGB, SWPS, Control
Tower and Electrical Penetrations Areas of the Auxiliary
Building and Feedwater Isolation Pits, which will be come
pleted prior to the first refueling of the plant. It con-
sists of the following three points:

(1) Repair by epoxy injection any cracks in the structures
which are below the permanent ground water table and
which exhibit weeping characteristic. This repair
will be performed from the inside of the structures.

(2) Coat the splash zone of the exterior surface of the

south wall of the Service Water Pump Structure which

is in contact with cooling pond water with water-
proofing compounds. The waterproofing caompound will
be one of the three compounds recommended by cone
sultants in their report "Effects of Cracks on

Serviceability of Structures in the Plant",
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(3) Repair by epoxy injection existing cracks which are
20 mils and larger and apply a sealant to the sur-
faces of the concrete walls in the following acces-
sible areas (f.e. areas where removal of sofl or
installed equipment or installed components is not
necessary to perform the repair). The extent (length)
of the crack that will be injected with epoxy will
include at least that portion with crack width of 10
mils or larger.

Prior to the initiation of repairs, all cracks 20 mils and larger
and weeping cracks in the applicable areas will be identified. A
verification of ‘nis identification to a tolerance of +5 mils will

be performed. This verification and subsequent will be in accord-
ance with the quality program. The material for structural epoxy
adnesive will be “"concresive-1380" manufactured oy Adhesive
Engineering Coupany, or equivalent,

The areas to be repaired for each applicable building are as follows:

(2) All accessible interior reinforced concrete walls.
(b) A1l accessible exterior concrete walls.

ClaEPAs
(a) A1l accessible exéerior concrete walls,
SwPS
(a) A1l accessible exterior walls.

11 & 12, WNot included in audit.

Auxiliary Suilding

3 Resolution of allowable vertical differential settlement and strain that
will stop underpinning construction and require installation of temepor=
ary supports

The HRC staff reviewed the allowable settlement calculation
resulting from analysis of the construction condition using
a subgrade modules of 70 KCF and analysis of reduced support
alony the EPA due to tunneling (Attachment 4),

Attachment 2 proviades definitions of "alert”, "action" and
“requalify” levels wnich were agreed upon for underpinning
activities. Attachment 3 provides nuuerical values which
were ajreed upon, The levels apply to Phases [I, I1I, and
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2.

This item was accepted by the staff,

isolation valve pits (FIVPs)

It was agreed that the fi1l beneath the FIVP will pe tested
using the procedures outlined in the Seabrook FSAR. A copy
of a similar FSAK section was provided by the NRC. It was
also ayreed that the fines portion of the fill shall be non-
plastic. This will be verified by the resident geotechnical
engineer by appropriate testing (hydrometer of Atterberg
1imits). The backfill will be properly moisture conditioned
by soaking immediately prior to compaction. The soaking
means will be approved by the resident geotechnical engineer.
Compaction acceptance criteria will be 95% modified proctor
or 85% relative density (whichever testing standard results
in the maximum dry density) based on tests performed prior to
placement. The applicant also comnitted to performing a
lahoratory compaction or relative density test to estadblish
maximum dry density on soil material taken from each field
density test location. Bechtel compaction control specifi-
cation will be revised.

Additional compaction -equipment (e.g. self propelied double
drum compactor) will be qualified by the test fill method.

Methodology for transferring final loads to pemmanent underpinning

wall

Preliminary copies of Mergentime/Hanson Drawings $-74 and
5-74a (see SSER #2, Appendix 1) not yet reviewed by Bechtel,
were provided for staff review. Analysis of the permanent
wall and preliminary design details were also reviewed. The
review included methodology, rebar stresses in critical
areas, and connection to existing structure. The staff
found these items to be acceptable.

The transfer of loads will be accomplished by the use of
hydraul ically actuated steel jacks that are incrementally
increased to the specific loads determined by the struce
tural analyses. When the predetermined loads have been
devaloped by the jacks, the loads will be maintained and
locked off provided that the following criteria are met:
(1) The pier will be loaded to 125% of its specified
Jacking load and continued at the load til the
relative novement between the top of the pier and
the underpinning structure 1s less than 0.01 1n,
in a continuous 1 hour period., When this con-
dition is satisfied
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4.

S.

(2)

(3)

(4)

(5)

(6)

(7)

The pier load will be reduced to 110% of {its
specified jacking load and continued at that load
until the relative movement between the top of the
pier and the underpinning structure is less than

0.01 in, for a

locked off,

continuous 24<hour period.
this condition is satisfied, the pifer will be

wWhen

Jacking loads for the permanent underpinning will
be maintained at the specified value for at least

30 days.

A semilogarithmic plot of settliement versus time
will be developed to allow detarmination of when
secondary consolidation has been reached.

The settlement increment in the last 30 days of
sustained load will not exceed 0,05 in.

The settlement in the last 10 days of sustained
Toad will not exceed 0.0l in.

Wedges to be used for the permanent wall will be
driven tight ana permanently welded in place.

case a predicted jacking load 1s not obtained

In

(when a U.03-1n, wpward movement of the existing
structure occurs) jacking loads should be reduced
to 80% of the load at which the movement occurred

and this load will be used in the analyses to

determine subsequent jacking loads.

Updated scope of construction for Phases I[II and [V

The plan which describes the construction scope
(Urawing 7220-5K-C-0101) (see SSER #2, Appendix I)

was reviewed,

construction sequence.

The staff found these

matters to be acceptable.

locatfons, and time for performing test

The load test will be performed on Pier Well.

A discussion was also held regarding

Resolution of pier and plate load test detatls on maximum test load.

The pro-

posed ioad sequence 1s to jack the load fram 0 to 50% of
the pearing pressure allowed for the sefsmic loading

these detafls to he acceptadle,

conbination, then decrease the luad to 255, and then
increase the lgad to 130%.
additional plate load test {s required.

The staff agreed that no
The staff found
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7.

9.

Long-term settlement monitoring plan during plant operation

This 1s a technical specifications ftem. The information
will be provided to the NRC as part of the FSAR technical
specification submittal in October 1982.

FSAR documentation on as-built conditions

This is a confimatory ftem which will provide the level
of construction information typical of an FSAR. The
information will be provided to the NRC once the appro-
priate construction stage has been achieved.

Design modification at freezewall crossing with duct banks

The applicant had previously comitted to provide a
report addressing the installed surcharge loading pro-
gram, monitoring results and backfill techniques.

The proposed method for backfilling monitoring pits
will be provided prior to accomplishing the work,

This carryover item from earlier meetings continues

as a confirmatory {issue.

Resolution of required depths of construction dewatering wells

The applicant agreeds with a staff position that, when
excavating in cohesionless (natural or fill) soils,
the groundwater will be maintained 2 feet below the
advance of excavation.

In addition, a probing program will be used in selected
plers., As a minimum, these plers include E12, W12, El10,
W10, E7, W7, E4, w4, CT1, CT6, and CT12. Test holes
between 1 in, and 4 in, in diameter will be advanced to a
depth of 5 ft beneath the proposed bearing level (from a
level 5 ft above the bearing level) in these 11 selected
plers to determine whether groundwater under pressure
exists in sufficient volume to require special pier
dewatering, It water pressures are low, excavation to
the bearing level will continue. If water pressures are
shown to be high in the test holes, special dewatering
(e.9., wellpoint or other suitable means) wiil be used

to lower the water tahle at that pler to at least 2 ft
below the bearing level. The hole beneath the final
pearing level will be grouted. Although the available
intormation indicates that the bearing stratum 1s a
fairly homogeneous hard clay, 1t is possible that special
pler dewatering will be needed. These holes will be used
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by the appiicant as a conservative measure to confim
subsurface conditions before the bearing level {1s reached.
Interpretation will be done by the resident geotechnical
engineer. This item is acceptable to the staff on this
basis.

10. Honitoring matrix showing allowable settlements and strains

An updated copy of the monitoring matrix (Bechtel
Drawing 7220 C-1493(0), Rev. 1) (Attachment 7) was
provided. Alert, action and requalify levels will be
added as agreea above (AB Item 1).

The staff agreed that no alert or actfon level needs to
be estadlished for monitoring strain. However, the strain
data are considered supplementary to understand the
behavior of the building and strain levels greater than
0.0010 in/in, are a factor to be considered in the raising
of the alert and action settlement levels. This ftem is
acceptable to the staff on this basis.

11. Electrical penetration area (EPA) and control tower (CT) relative
horizontal movement criteria

The NRC staff reviewed drawings showing the gap detail

between the EPA/CT and the turbine building (TB). The

minimum gap between structural members of the CT and TB
is 8 in,; the minimua gap between structural members of
the EPA and TB 1s 6 in,

The staff agreed that no acceptance criteria will be
required for horizontal movement during underpinning.
Data from the horizontal instrumentation measuraments
will be recorded and used as supplementary infomation
to the differential settlement records in the overall
evaluation of structure movement during underpinning
work.,

12. Changes in pier configuration

The applicant has determined that plers CT4X and CT9X
Tocated along Column 1ine K. at 5.9 and 7.2 will not be
required, Piers will pe required at H, and 5, and at

My and 8. The NRC staff reviewed sechiel Drawing 7720-5K
C=0101 (Rev. 0) and Mergentime/Manson drawing S-74 (Rev.
2) showing the details of these piers (see SSER 42,
Appendix 1). Tnis is acceptable to the staff,

13. - Details on stiffened bulkhead during drift excavation
The NAC stalf reviewed afd agreed with tne calculafions
[T (ORI S BT WP RTR  FITTT T MO CTRTSr N rer s RN - S ) FE IR ———"
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agreed to constructing the drift support system in
2-foot increments, with lagging and tight backpacking
conpleted up to the bottom of the EPA foundation slab
and with an excavation bench on the FIVP siae.
14, As-built plan for deep-seated benchmarks
The NRC staff reviewed Bechetel Orawings 7220-C-1490
and C-1491 (Attachment 7) showing as-built locations
of the AB deep-seated benchmarks and found them to be
technically acceptable.
15. Review of Specification 7220-C-200, Emergency Actions
The flow charts for the emergency actions of Specifi-

cation 7220-C-200 were reviewed in detail. The staff
found the flow charts to be acceptable.

Service Hater Pump Structure

1. Complete staff review of sliding and lateral soil pressure calculation
under dynamic loading

The NRC staff completed review of the sliding and
lateral soil pressure calculation. Seismic loads
equal to 1.5 times the FSAR SSE loads were used and
were found to exceed SSRS loads. Factors of safety
against sliding were 1.45 (#-S direction) and 1.50
(E<W direction), which exceed the staff's minimum
requirement of 1.1. This technical item is closed.

2. Resolution of pier and plate load test details on maximum test load,

locations, and time for performing test

The load test will be performed on Pier 1 (east side). The
proposed load sequence {s to jack the load from 0 to 50% of
the bearing pressure allowed for the seismic loading come
bination, then decrease the load to 25%, and then increase
the load to 130%. The staff agreed that no plate load test
will be required. This technical item is closed.

3. Resolution of required depths of construction dewatering wells
For monitoring of construction dewatering at the SWPS, 12
plezoweters will be provided. Six will be sealed in the
zone from el 570' to el 590'. Soil sampling will be con-
tinuous from el 570' to el 585' in borings at the location
of the six perimeter piezometers. The other six will be
installed at the subcontractor's discretion,
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The water surface will be maintained 2 feet below the
bottom of pier excavations 1f sand 1s present within 8

ft of the pier foundations as indicated by the continuous
sampling in the six perimeter piezometers. If sand layers
are identified in the exploratory borings for the piezo-

meter installations, the wells will be lowered to maintain

4. Meth
lock

S Long

6. FSAR

the 2 foot requirement. The results of the explorations
and the final installation depths of the dewatering wells
are to be provided to the NRC staff when available. This
technical item is closed.

odology for transferring loads from jacks to permanent wall and
ing off

Drawing 7220-C-2035-0 Rev. 2, with the relevant parts of
Specification 7220-C-194 showing final load transfer pro-
cedures, were reviewed by the NRC s*aff and found to be
acceptable. This technical item is ciosed.

-term settlement monitoring plan during plant operation
This is a technical specification issue. The information
will Le provided to the HRC as part of the FSAR technical
specification submittal in October 1952.

documentation on as-bujlt conditions

This 1s a confirmatory item with technical issues resolved.

The information will be provided to tne NRC once the appro-
priate construction stage has been acnieved.

6a. Strain monitoring to measure acceptable allowable strain

The NRC staff's evaluation of the applicant's June 14, 1932,
submittal indicated the proposed 5/16 inch displacement
(extension) criterion over a single 20-foot gage length was
not acceptable and the staff recommended that several gages
of shorter lengths be installed to permit identification of
the more highly stressed sections. In the meeting of

June 25, 1982, the applicant comnitted to using four S=foot
long gages in place of or in addition to the single 20-foot
gage. The action and alert limits for the 5«foot long gages
will be based on the yield strain of the reinforcing steel,

e Staff input into the final SSEK will describe computed earth pressures
under doth static and dynamic loading and design methods

Review of computed earth pressures was complieted, This
tecnnical item is closed,

-----------------------
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8. The NRC staff 1s to review and evaluate the applicant's analystis as
fdentified in response to Request 2.8 of Enclosure 8, NRC letter dated
5/25/82 (interaction of circulating water and SWPS wall).

The NRC staff reviewed the drawing showing the structural
9ap batween the circulating water intake structure (CWIS)
and the SWPS, and compared this gzp with the predicted
deflections for each structure under earthquake loads. The
1 in. minimum gap 1s sufficient to accomdate the relative
calculated gap of U.518 in. Simarily, the 1 in, gap between
the SWPS and the cooling pond retaining wall accomodates the
calculated relative gap of 0.25 in. during a SSE. This item
1s closed.

9. Check dowels for shear and tension capability

The staff reviewed the design calculations, discussed the
design methodology, and determined the shear and tension
capability of connections for the underpinning to the
existing structure. The items were found to be acceptable.
This 1tem 1s closed.

Borated Water Storage Tank

| PO Long-tem settlement monitoring plan during plant operation

This is a technical specification 1ssue. The information
will be provided to the NRC as part of the FSAR technical
specification submittal in October 1982,

2. FSAR documentation on as-built conditions

This 1s a confirmatory ftem with technical fssues resolved.
This information will be provided to the NRC once the
appropriate constructfon stage 1s achieved,

3. Staff calculational review for governing loading combinations 1in
structural design

The NRC staff reviewed the calculation for design of the
new ring heam foundation for applicadle load compinations.
The governing load combination is:

Ue 1,40 + 1.4T + 1.4F + 1.7L + 1.74 + 1.9€
where component loads are {dentified by FSAR Section
3. a. 60 30 l.

orncey
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The staff also reviewed the methodology used for design of
a typical section considering forces and moments and found
it to be acceptable. Additional information of a confirmae
tory nature will be provided as part of the seismic maryin
Study to demonstrate the adequacy of use of 1.5 times the
FSAR response spectra relative to use of SSRS.

linderqround Piping

1. Staff evaluation of previvusly submitted reports on underground piping
not completed

The LRC staff and its consultant from ETEC reviewed the
calculations for stresses due to seismic and sett]ement
effects. The staff agreed with the assumptions, methode
ology, and results of the analyses.

Tne staff completed its geotechnical review of previously
subnitted reports. The applicant agreed to add five
additional settlement and strain monitoring stations as
requested, plus settlement markers at each end of transie
tion zones of replaced/rehedded pipes as shown on Drawing
7220-5k-C-745 (see SSEk #2, Figure 2.11). The five

addi- tional settlement and strain marker locations are
station 1 + 32 and 3 + 15 for 1ine 26“-0H8C-15; station

1 + 55 for 1ine 26"-UHBC-20; station 0 + 80 for line
26"=0MBC-55 and statiom 3 + N0 for line 26"-0HRC=54, - The
The applicant also ayreed to change the monitoring
frequency to once per month for the first 6 months of
plant operation. The frequency of readings will be
lengthened to the 90 day interval following the intial six
month period if the settlement readings have stabilized
(not larger than (.10 inch change from the previous reading).
This will be written into the technical specifications.
Tnis iten is closed.

s The anplicant's proposed reinstallation of 26-incn and 36-inch diameter
pipes including review of analysis, properties of backfill, extent of
excavation, details of transition, and contruls during consturction

The staff consultant visited the site and observed the
arrangeqient of the service water piping in the SWPS.

The desijn approacn for reinstallation of the service
water pipe was reviewed and approved. The applicant pro-
vided a prelininary stress sunmary table for the piping
to be reinstallied, The final tadble will be provided by
Aujust 20, 1972, Drawing 7220-5K<C=745 was marked to
show the settlement and strain monitoring locations that

MeC2 adresd unan.
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- . Properties of the proposed backfill were provided for
review. It is planned to use a mixture of sand, cement,
and fly ash. The commercial name of this product is
“K-Krete" (Attachment 6).

The next FSAR revision will document the design for the
reinstalled piping, properties of the backfill material,
and the stress summary table. This item is closed.

J &S, Plant control restricting placement of neavy loads over buried piping
and conduits

Technical specification proposal by applicant for long-term settlement
and strain monitoring plan during plant operation

These are technical specification items. The information
will be provided to the NRC as part of the FSAR tecnnical
specification submittal,

4, FSAR documentation on as-built conditions
This is a confirmatory item with all technical issues
resolved. The information will he provided to the NRC
once the appropriate construction stage is acheived.

Diesel Generator Buflding Analysis

1. Resolution of assumptions (structural rigidity) and completion of
analysis that uses correct settlement values; documentation of these
results with conparison to recorded and predicted settlements

The NRC staff reviewed calculations for the diesel gener-
ator building which included settlement effects prior to,
during, and after surcharge, including predicted values
for the 1ife of the plant,

The maximum calcul ated stress for the period March 28,
1978, to August 18, 1978, 1s approximately 11 ksi.

The NRC staff expressed the need to further review the
results of calculations on the effects of settlement on
the DGB including the method used by the applicant to
characterize the shape of the structure resulting from
actually recorded settlements and predicted settlement
values,

Bearing pressures were reviewed and found to be acceptable,

2. Long-term settlement monitoring plan during plant operation

C as _part of] the FSAR Al | R SR
T SRR, 's’iiiiff"égﬂqimimﬂf'ﬂl ............. part ofl the FSAR teannical ...l
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Permanent Dewatering

1. Resolve availability of 60-day period in view of recharge rate in wells
in AB railroad bay area

The applicant ruviewed with the NRC staff the events
related to the rupture of a construction water pipe which
affected ..e recharge response in the railroad bay area.

Information in response to written questions by NRC
Hydraulic Engineering Section were provided for future
review in Bethesda and included information on the
perfod to initiate shutdown. This perfod will be
documented in the technical specifications. A report
will be submitted after system installation to document
the water contours developed by the permanent dewatering
systen. This report will provide verification of any
water source in the railroad bay area.

&s Requirements of permanent dewatering system during plant operation
This 15 a technical specification item. The information ¢
will be provided to the WRC as part of the FSAR technical
specification submittal.

3. Results of typical well fines monitoring

The applicant provided typical results from the July fines
monitoring of the AB construction dewatering wells.

Well 5 micron (ppm) 50 micron (ppm)

ME-7 0.5 0.2
ME=3 1.1 0.4
ME-9 0.5 0.3
'%045 0-6 1.0

This item is closed.
Other [tens

A presentation was oiven on the project organization and consultants for the soils
work (Attaclhment 5).

s T / /

N Darl S, Heod, Project Manager
pugmanie £ DT / Licensing Branch Ho. 4
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Vice President
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Jackson, Michigan 49201
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Ronald C. Zamarin, Esq.
Alan S. Farnell, Esq.
Isham, Lincoln & Beale
Three First National Plaza,
Slst floor
chicago, Iilinois 60602

James E. Brunner, Esq.
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Ms. Mary Sinclair
5711 Summerset Drive
Midland, Michigan 48640

Stewart H. Freeman
Assistant Attorney General
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Protection Division
720 Law Buiiding
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Midland, Michigan 48640
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Bethesda, Maryland 20814
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124 McDonald Street
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Mr. Don van Farrowe, Chief
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Mr., Steve Gadler
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ENCLOSURE 1

Midland Audit
Attendees
1/21/82

CPCo.

CPCo.

CPCo.

NRR:DL:SEB

NRR:UL:LB #4

NRR:DE :HGED

NRC: Geotechnigal
Engineers, Inc.

NRC Consultant

NRC Consultant

NRC Consultant

UyS. Corps of Engineers
Chicago

Rube Samuels GEI/Crimming Samuels
Edmund M, Burke MRJD (dechte! Consultant)
Neal Swanberg Bechtel
Gordon Tuveson Bechtel
B. Dhar Becntel
John E. Anderson Bechtel
S. S. Afify Bechtel
S. J. Rys Becntel
V. Veyma Becntel
M. Dasgupta Bechtel
N. Rawson Bethtel
T. Dabrowiak Bechtel
D. Reeves y Bechtel
C. Knifton Becntel
R. Tulloch Bechtel
R. L. Rixford (Part time) Becnhtel L4&S
L. McElweo (Part time) Hechtel
M. Henry Bechtel
P. M. Stravhe dechtel
B. Klein Hechtel
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ENCLOSURE 1 (Con't)

Midland Audit
Attendees
1/28/82
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James K, Meisenheimer CPCo.

T. R. Thiruvengadaa CPCo.
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N. Ramanuyjam CPCo.

Darl Hood NRR:OL:LB #4
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Steve J. Poulos NRC: Geotechnigal

Engineers, Inc.

Gunnar Harstead NRC Consultant

John P, Matra Jr, NRC Consultant

Rube Samuels GEI/Crimming Samuels
g Neal Swanberq Bechtel

B. Dhar ' Becntel

John E. Anderson Bechtel

S« S. Afif{ Bechtel

V. Verma Bechtel

T. Dabrow!ak gechtel

U. Reeves Rechtel

D. F. Lewis Becntel

Chuck Russel) bechtel

Larry Youny Bechtel

David Griffitn dechtel

0. A, Zlanese Bechtel

W. Paul Chen ETEC
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Colreny L.

0 - Open Item

CON - Confirmatory ltem
TS - Operating License Technical Specification

R - Techmnical Resolution Staff laput Pending
€ -~ Closed Iltem -

GENERAL ITEMS

1. Staft's ioput for the final SSER will include susmary of subsurface
investigations.

2. Staff's input into final SSER will describe laboratory and field Lesting.

3. Staff's input into the final SSER will include staff evaluation of pertineat
soil profiles sectional views.

4. Summerize the settlement history of Catagory | structures other thaa the
AB & SWPS.

5. Long term settliement monitoring plans during plant operation for other

structures.

6. NRC's input into the fimal SSER will cover ramge of applied bearing pressures
static and dynamic loading.

7. Applicant was requested to determine that 1.5 x FSAR seismic response spectra
analyses are comsecrvalive for Lhe auxiliary building, SWPS, and BWST in
comparison Lo site specific response spectra.

8. Applicant has not provided comparative plots of floor response reguested

by the staff for all buildings (seismic margin review).

mi0782-0048a168

STATUS

AUDIT
ITEM

Yes

Yes

Yes



9. Test data on #9 and F10 Fox Nowlett wilh up to 2% strain.

10. ldentification, inspection and repair procedures for concrete crack repair.

11, Use of concrete expansioa anchors to attach piping and equipment Lo masonry
walls 1s disallowed by Staff criteria (non-soils).

12. Staff’s input into the final SSER will summarize geotechnical engineering
review efforts and SHAKE computer code studies.

mi0782-0048a168

Yes

Yes



AUXTLIARY BUTLDING

10.
il
12.
13.
14.

15.

Resolution of allowable vertical differential settlement and strain that
will stop underpinning comstructica and require installation of temporary supports.

Compaction control specification for gramular fill benecath FIVP's.
Hethodology for tramsferring final loads Lo permanent underpinnirg wall.
Updated scope of construction for Phases 3 and 4.

Resolution of pier so@fflat@riatml Lest details on waximum test load, locatioas
and Lime for performing test.

Long term settlement and strain monitoring plan during plant operationm.
FSAR documentation omn as-built conditions.

Design modification st freczewall crossing with duct banks.

Resolution of required depths of construction dewatering wells.
Honitoring matrix showing allowable settlements and strains

EPA and CT relative horizontal movement criteria

Changes in pier configuration

Details on stiffened bulkhead during drift excavation

As built plan for deep seated beanchmarks

Revisw of emergency actioms C-200

wi0782-0048a168

e © o ©

s EEEEEEBEER®

Yes

Yes
Yes
Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes



SERVICE WATER PUMP STRUCTURE

—— - - — —

Complete Staff review of sliding and lateral soil pressure calculalions
under dynamic loading.

Resolution of pier and plate load Lest details on maximum test load, 'ocatioms,
and Lime for performing test.

Resolution of required depths of construction dewatering wells.
Methodology for transferring loads from jacks Lo permanent wall and locking-off.

Long term settlement and strain monitoring plan during plant o’euuu and
program for monitering horizoantal movement.

FSAR documentation on as-built conditiomns.

Strain monitoring Lo measure acceptable allowable strain.

Staff's input into fimal SSER will describe computed carth pressures under
both static and dynamic loading and design methods .

Staff te review and evaluate Applicant's analysis as identified in response
to Request 2.8 of Enclosure 8, NRC letter dated 5/25/82.
(interaction of circ water & S\l's walk)

Check dowels for shear and teasion capability.

wi0/82-0048a168

AN

Sl I8 HEL

g

AUDIT
ITEM

Yes
Yes

Yes
Yes

Yes

Yes

Yes



BORATED WATER STORAGE TANK

i Lot term setllement monitoring plan during plant operation.

2. FSAR do umentation on as-built conditions.

3 Staff ca'culational review for governing loading combinations in structural
design.

mi0/82-0048a168

STATUS

§ 83

L

Yes



1.  Staff's evaluation of previously submitted reports on underground piping . K Yes
not completed.

2.  Applicant's propesed reinstallation of 26-inch ¥6-inch diameter pipes including 0 Yes
review of analysis, properties of backfill, extent of excavation details of
transition, controls during comstruction.

3. Plant comtrol restricting placement of heavy loads over buried piping and TS No
conduils.
&.  FSAR documentation on as-built conditions. CON No

@
F

5. Tech Spec proposal by Applicant for long term settlement and strain monitoring
plan during plant operation.

mi07/82-0048a168



DIESEL GENERATOR BUILDING ANALYSIS

I.  Resolution of assumptions (structural rigidity)and completion of analysis

that uses correct settlement values. Documentation of these resultls wilth
comparison Lo recorded and predicled settllements.

2. lLong term settlement monitoring plan during plant operation.

®i10782-0048a168

SSER
STATUS
0 Yes
TS No



SSER AUDTT
STATUS ITEM
PERMANENT DEWATEKING
1. Resolve availability of 60 day period in view of recharge rate in wells in 0 Yes
railroad bay arca of Auxiliary Building.
2. Requirements on permanent dewalering system during plant operation. TS No
3. Results of typical well fines monitoring : CON Yes ,

mi0/782-0048a168
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Unit

Category | Structures

Reactor containment
ildings

Auxiliary
area''’ B\

building

Auxiliary building
areas B and c'V

Auxiliary building
Area DV

Auxiliary building
Areas & and F'''

Auxiliary building
Area G'"'

Auxiliary building
Area B'"

Auxiliary building
Areas 1 and J'"

_Supporting Soils

Very stiff to haxd
natural cohesive
soils

Very stiff to hard
natural cohesive
soils

Very stiff to hard
natural cohesive
solls

Vary stiff to hard
natural cohesive
scils

Very stiff to hard
natural cohesive
soils

Zone 2'“
3
Zone 2

Very stiff to hard
natural cchesive
solls

JQH’/ el y

MIDLAND 142-FSAR

TORMATION OHLY

TABLE 2.5-14

SUMMARY OF CONTACT STRESSES AND ULTIMATE

BEARILG CAPACITY FOR FOUNDATIONS
SUPPORTING SEISMIC CATEGORY | AND OTHER SELECTED STRUCTURES

Foundation Dead and

Elevation

Live

Load

Contact
Stress Beneath

Foota
(lb/(Q?)

Net Dead
and
Live lLoad

Seismic
Load _

Seismic
Load

18,500
8aeo
/0, 200
20 400

/9 Yoo

3, Yoo

5,700

% 202

/’— CD "dl" p

k '_.--‘q(-;‘. 0 '-"i‘*‘“
lacto:‘-( Safely

‘-\‘n"‘

Ultimate
Bearing
Capacity Dead and

(Ib/ft?) Live Load

Seismic
Load

45,000

24

2. ¢

15,000 3.0

/3.6
/8.8

30,000

45,000

Table 2.5-14
(sheet 1)
Revicion 44
6/82
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MIDLAND 1&2-FSAR 7220
RS-003-03
TABLE 2.5-14 (<ontinued)
Contact
Stress Beneath
Foolln9
(1b/rt Factor of Safety
Gross Net Ny
Dead, Dead, Net Dead,
Live, Live, Ultimate N Live,
Gross Net Dead and and Bearing \Y' and
Foundation Dead and and Seismic Seismic C.p-cnty Dead and Seismic
Unit Supporting Soils Elevation Live Load Live Load Load = _Load  (ib/ft?) Live Load _Load
Auxiliary building Very stiff to hard 579 12) i a ok 2) i bl
Areas K and U"' natural cohesive
soile
Feedwater isolation Structural sand 601 4.200 . 10,100 5,800 25,000 " 4.)
valve pit backfill
Diesel generator Zone 2'" 628 4,400 3,600 5,700 4,900 24,000 3.9 2.9
buildiing 4“
Diesel generator Zone 2'" 628 1,670 900 2,050 1,300 8,000 8.9 6.2
pedestal founda-
tion
Borated water Zone 2'" 629 2,000 1,400 4,600 4,000 12,000 8.6 3.0
storage tank
Service Water Pump
Structure
Table 2.5-14
. (sheet 2)

Revision 44
6/82
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MIDLAD 162 TZAR

RS-003-03 7220
TABLE 2.5-14 (continued)
Contact
Stress Beneath

roolin’

SHIv) Poster of Setesy
Gross Net
Dead, Dead, Net Dead,
Live, Live, Ultimote Live,
’ Cross Net Dead and and Bearing and
Foundation Dead and and Seismic Seismic Capacity Dead and Seisaic

Unit Supporting Soils Elevation Live Load Live Load _Load Load (ib/ft?) Live Load _Load
Circulating water Very stif” to hard 596.5 4,030 3,800 4,0% 3,900 25,000 6.6 6.4

isolation system natural cohesive
soils and dense
natural sands

ﬁ,
.

Note: Factor of safety is defined as the ratio of net ultimate bearing capacity to net contact stress beneath footing.
!''Refer to Figure 2.5-47 for auxiliary building areas.

Ygefer to Table 2.5-10 for description of Zone 2 soil.
'“i¥or these cases, the applied loads are less than or about equal to the depth of embedment times the unit

weight of the soil. Therefore, net loads are negative or insignificant and the factor of safety against
bearing capacity failure is not applicable.
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Sheet 1

Alert Level

All values up to the alert level are considered to be within normal

working ranges.

Settlement readings should be reviewed by the resident structural
engineer daily. In general, for readings below the alert level,
attention should be focused on the value of the readings versus the
construction progress and any indication of trends that would indicate

the alert level will be exceeded.

Once the alert level is exceeded, the site resident engineer must inform
engineering in Ann Arbor of the situation. The data including
iaformation from the other appropriate dita nccha;isnl should be
evaluated in total. Where trende exist that indicate the action level is
likely to be reached, plans should be evaluated to remedy the situation.

(Note: It is recognized that the evaluation may well conclude that no

changes are warranted.)

Action Levels*®

:h%&«nﬁa\SIHLnghﬂ reach

AWalues, the action level must be reviewed by the resident

structural engineer and as soon as possible by engineering inm Ann Arbor.



Attachment 2
Sheert 2

Q'\l adiens ‘L‘“\b‘d " Srm‘-m‘l’hn C-200

Plans,should be i{nitiated to modify the condition that caused the
settlement reading to ewe=w® the actiou level. Consumers Power Company
must be informed of the revised plan so that the NRC can be advised of
the situation. The revised plan shall be initiated immediately upon

verbal notification by the resident structural engineer. (Nole: It lo-

sSeeogrired—that The eV TUAT IO MIY VeIl ConcIulE TharTo-changesares
—taiianbedey T TONTITUORS-RoLeReRt—DeyOd AT TION TeVel OCCUrs, lmmedlate
B Tilios o e g S S BN S A DRI Vo Y-S,

JQ‘ 7""/‘.’:‘/ 1‘»-—-‘:[

I +he é-ﬁ{m., ial sffements (each ©.50 \ncL\A'ﬂ-w. OP?hcan” wil starr

e'UWlonS Wit NRC (:v Gon&\dtvo"‘mn QS-Qrd Concuvrence with )(uﬁ:rg
acthions M"" unylcmcn'hng thate Oc\ﬂons. :

* - Cracking levels correspond to these definitions for Alert and Action.
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CALLJILATED DISPLACEMENTS
AT DEEP SEATED BENCHMARKS

DSB-ANt1
.

DSB-AN2e
(A ) }mﬂ (1810)

|
|
® P
e | | e
! K= 70 i
X |
V" |
| | ./
O} =
/ DSB-AS3 / o, DSB-AS4 »
C 4‘53") (7",1’)i 3
H - =
[\‘3.1 K= 21 K= ‘8 Kzl I K.‘.v'_/]
¢ DSB-2W s .~ DSB-3We |00 * DSB-3E * Ds8-2E
(o I | l Roa) (20013
Figure 1

*Exact iocations are shown on drawings C-1430 and C-1481
G-288-22
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CALCULATED DIS LA CEMENTS
AT DEEP SEATED EBENCHMARKS
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Figure 1

xact locations are shown on drawings C-1450 and C-1491
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LIST OF SPECIALTY CONSULTANTS
AND SUBCONTRACTORS FOR
MIDLAND REMEDIAL SOILS WORK

J. Mooney A. Boos
(CPCo) (Bechtel)

J. Schaubd
(CPCo)

| 1
Bechtel Bechtel CPCo
Construction Engineering Engineering

A 3
Mergentime/ | (7) . Struc Mech
Mergentime Hansen Assoc

(Dr. Kennedy)

e’

MRJD " (8)

Moretrench PCA

P (Dr. Corley)
Spencer, | (9)

White & Prentiﬂ .

Woodward/
Clyde

W-J-E 110)

Spencer AN Teledyne
White & Prentis Prof. Hamsea | (11) Eng

- e

Prof. Sozen (12) - 1, Southwest
Research

v
Prof. Peck (13)

Weston
S;:z:;:ral ’ Geophysical
oy g Prof. Hendron | (14) [

YA MIT
Prof. Woods (15) Prof. Vanmarcke
Prof. Kausel
AT Prof. Cornell
o Dunnicliff:] (16) Prof. Nuttli
-,

Goldberg~ (17)
Zoino

Loughney
Dewatering




1.

z.

3'

4.

3.

6.
7.

10.

Subcontractor

Subcontractor

Subcontractor

Subcontractor

Subcontractor

Subcontractor

Consultant

Consultant

Consultant

Consultant

Consultant

Consultant

LIST OF SPECIALTY CONSULTANTS
AND SUBCONTRACTORS FOR
MIDLAND REMEDIAL SOILS WORK

Performing underpinning of auxiliary building and
FIVP foundation material replacement

Responsible for groundwater control in support of
auxiliary building underpicning

Responsible for soils stabilization (if necessary)

Performing service water pump structure underpinning;
also providing system for temporary support of
utilities during fill replacement north of SWPS and
CWIs

Has developed a proposal for and will relevel borated
wvater storage tank 1T-60

Pertormed crack repair on BWST foundations

Providiag input for design of auxiliary building
underpinning and review major underpinning details
of auxiliary building

Providing input for design of service water pump
structure underpinning and review major underpinning
details of auxiliary building and SWPS: also providing
overview of conmstruction at the Midland jobsite

Providing input for integrating SWPS underpinning and
removal of scil in designated part of service water

piping

Providing instrumentation of auxiliary building and
SWPS to detect movement and measure strain of selected
points; also developed procedures and performed crack
mapping in auxiliary building and SWPS

Bechtel chief civil engineer's staff; reviews
structural model, analytical technique and results
of anmalysis for auxiliary building, SWPS, and BWST

Provides input to Bechtel regarding behavior of
concrete, including variation of staffness due to
cracking in concrete



Consultant

Consultant

Consultant

Consultant

Subcontractor

Consultant and
Subcontractor

Consultant

Consultant

Subcontractor

Consultant

Consultant

Consultant

Consultants

Provided recommendations on remedial action for the
diesel generator building and the general approach
to permanent plant dewatering and underpinning

Provided recommendations on remedial action for the
diesel generator building and the general approach
to permanent dewatering and underpinning; provided
testimonies on static and seismic stability, ECWR
dikes, and the BWST soils aspects

Made dutch cone and shear wave velocity measurements;
performed dike stability calculations and settlement
calculations

Provided consulting services on instrumentation for
diesel generator building

Performed laboratory and field soil tests and
installed and monitored instrumentation

Provided consulting and subcontract service on site
temporary dewatering; subcontractor toc SW&P on SWPS
temporary dewatering

Provided overview of design basis, seismic criteria,
and dynanic models for seismic anzlyses; separately
performed Seismic margin review for site specific
response spectra. earthquake

Performed evaluation of cracks in concrete structures,
specifically, auxiliary building, FIVP, SWPS, and DGB
under existing conditions, their effects on structural
integrity and serviceability; will alsc be responsible
for evaluation of concrete cracks during underpinning

Performed soil investigation through boring programs
and developed laboratory test results

Overall consultant on underground piping; developed
acceptance criteria for same

Performed pipe profile measurements

Developed site specific response spectra; performed
seismic hazard analysis and soil amplification studies
through fill material

Provide consulting services to Weston Geophysical for
soil smplification, studies, seismic hazard analysis
and seismology
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Bechtel Drawing 7220-C-1450(Q), Rev, 2
Bechtel Drawing 7220-C-1491(0), Rev. 2
Becrtel Drawing 7220-C-1493(Q), Rev. 1
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BUILDING MOVEMENT MONITORING MATRIX - BUILDING MOVEMENT MONITORING MAIRIX
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