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NOV 121982

i Docket flos: 50-329 OM, OL
and 50-330 OM, OL

APPLICANT: Consiners Power Company

FACILITY: Midland Plant, Units 1 and 2

SUBJECT: SUMMARY OF JULY 27 - 30, 1982, AUDIT ON
'

S0ILS REMEDIAL ACTIVITIES

On July 27-30, 1982, the NRC staff and its consultants met in Ann Arbor, Michigan
with Consumers Power Company (the Applicant), Bechtel and their consultants to
audit analyses, designs and preparations for remedial measures to correct the
foundations and utilities on inadequately compacted fill soils 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 agenda. 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 is
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-
nents within Enclosure 3.;

General Itens

1 - 5. Not included in Audit

6. NRC input into the fina. SSER will cover range of applied bearing pressures'4

| static and dyna.nic loading

A draft of FSAR Table 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 acceptable ar.d
that once provided for the docket and verified, this item would be
technically closed.

7 & 8. The applicant was requested to determine that 1.5 x FSAR seismic response
spectra analyses are conservative for the auxiliary building (AB), service
water pump structure (SWPS), and borated 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 NRC structural engineering staff reviewed calculations at 5
points of elevation for the AB to determine 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 nargin study.

The applicant also noted that the use of the floor response
spectra derived from the seismic margin earthquake would be
according to the seismic 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-Howlett 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. Copies
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 NRC discussions with its consul-
tant, this iten may be closed.

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

Criteria for concrete cracks were agreed upon and will be
docinented 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 DGS, SWPS, Control
Tower and Electrical Penetrations Areas of the Auxiliary
Building and Feedwater Isolation Pits, which will be com-
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-
prooting compounds. The waterproofing compound will
be one of the three compounds recommended by con-
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 (i.e. areas where removal of soil 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 this identification to a tolerance of +5 mils will
be perfonced. This verification and subsequent will be in accord-
ance with the quality program. The material for structural epoxy
adhesive will be "concresive-1380" manufactured by Adhesive
Engineering Company, or equivalent.

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

DGB

(a) All accessible interior reinforced concrete walls.
(b) All accessible exterior concrete walls.

CT&EPAs

(a) All accessible exterior concrete walls.

SWPS

. (a) All accessible exterior walls.

11 & 12. Not included in audit.

Auxiliary Building

1. Resolution of allowable vertical differential settlement and strain that
will stop underpinning construction and require installation of tenepor-
ary supports

The NRC staff reviewed the allowable settlement calculation
resulting from analysis of the construction condition using
a subgrade nodules of 70 KCF and analysis of reduced support
along the EPA due to tunneling (Attachment 4).

Attachment 2 provides definitions of " alert", " action" and
"requalify" levels which were agreed upon for underpinning
activities. Attachment 3 provides nuaerical values which
were agreed upon. The levels apply to Phases II, III, and
11.
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This item was accepted by the staff.

2. Compaction control specification for granular fill beneath feedwater
isolation valve pits (FIVPs)

It was agreed that the fill beneath the FIVP will be tested
using the procedures outlined in the Seabrook FSAR. A copy
of a similar FSAR section was provided by the 11RC. It was
also agreed 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
limits). 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 perforned prior to
pl acement. The applicant also conmitted to performing a
laboratory compaction or relative density test to establish
maximum dry density on soil material taken from each field
density test location. Bechtel compaction control specif1-
cation will be revised.

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

3. liethodology for transferring final loads to permanent underpinning
wall

Preliminary copies of Mergentime/itanson Drawings S-74 and
S-74a (see SSER #2, Appendix I) not yet reviewed by Bechtel,
were provided for staff review. Analysis of the permanent
wall and preliminary design details were also reviewed. Tne
review included methodoingy, 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
hydraulically actuated steel jacks that are incrementally
increased to the specific loads determined by the struc-
tural analyses. When the predetermined loads have been
developed by the jacks, the loads will be maintained and
locked off provided that the following criteria are net:

(1) The pier will be loaded to 125% of its specified
jacking load and continued at the load until the
relative novement between the top of the pier and
the underpinning structure is less than 0.01 in.
in a continuous I hour period. When this con-
dition ic eatisfied.
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(2) The pier load will be reduced to 110f. 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 continuous 24-hour period. When
this condition is satisfied, the pier will be

locked off.

(3) Jacking loads for the Armanent underpinning will
be maintained at the specified valt.e for at least
30 days.

(4) A semilogarithmic plot of settlement versus time
will be developed to allow determination of when
secondary consolidation has been reached.

(5) The settlement increment in the last 30 days of
sustained load will not exceed 0.05 in.

(6) The settlement in the last 10 days of sustained
load will not exceed 0.01 in.

,

(7) Wedges to be used for the permanent wall will be
driven tight and permanently welded in place. In
case a predicted jacking load is not obtained
(when a 0.03-in. uoward movcment 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.

4. Updated scope of construction for Phases III and IV

The plan which describes the construction scope
(Drawing 7220-SK-C-0101) (see SSER #2, Appendix I)
was reviewed. A discussion was also held regarding>

construction sequence. The staff found these
matters to be acceptable.

5. Resolution of pier and plate load test details on maximin test load,
locations, and time for performing test

The load test will be perfonned on Pier W-11. The pro-
posed load sequence is to jack the load from 0 to 50% of
the bearing pressure allowed for the seismic loading
combination, then decrease the load to 25%, and then
increase the load to 1307.. The staff agreed that no
additional plate load test is required. The staff found
these details to be acceptable.
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6. Long-tern settlenent monitoring plan during plant operation

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

7. FSAR doctrientation on as-built conditions

This is a confinnatory item which will provide the level,

of construction infomation typical of an FSAR. The
infonnation will be provided to the NRC once the appro-'

priate construction stage has been achieved.

8. Design modification at freezewall crossing with duct banks

The applicant had previously committed 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.j

9. 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
piers. As a minimum, these piers include E12, W12 E10,
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 f t above the bearing level) in these 11 selected
piers 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.g., wellpoint or other suitable means) will be used
to lower the water table at that pier to at least 2 ft

below the bearing level. The hole beneath the final
bearing level will be grouted. Although the available
information indicates that the bearing stratum is a
fairly homogeneous hard clay, it is possible that special
pier dewatering will be needed. These holes will be used
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by the applicant as a conservative measure to confim
subsurface conditions before the bearing level is reached.
Interpretation will be done by the resident geotechnical
engineer. This item is acceptable to the staff on this
basis.

10. Monitoring matrix showing allowable settlements and strains

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

The staff agreed that no alert or action level needs to
be established for monitoring strain. However, the strain
data are considered supplenentary 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 item is
acceptable to the staff on this basis.

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

'

The HRC staff reviewed drawings showing the gap detail
between the EPA /CT and the turbine building (TB). The
Hnimum gap between structural members of the CT and TB
is I in.; the minimum gap between structural members of
the EPA and TB is 6 in.

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

12. Changes in pier configuration

The applicant has detemined that piers CT4X and CT9X
located along Column line K at 5.9 and 7.2 will not bec

and 5, and atrequired. Piers will be required at Hk
Hk and 8. The NRC staff reviewed Bechtel Drawing 7720-SK
C-0101 (Rev. 0) and Mergentime/Hanson drawing S-74 (Rev.
2) showing the details of these piers (see SSER #2,
Appendix I). This is acceptable to the staff.

13. Details on stiffened bulkhead during drift excavation

TneNRCstaifreviewedajdagreedwith the calculat ions
.af.-th.4r4f1 /.rM&f.ened buRhead destgrx- The-staff- al se - -- - - - - - - - - ~ ~ ~ ~ -omer) . . . . . . . . . . . . . . . . . . . .
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i

agreed to constructing the drift support system in
2-foot increments, with lagging and tight backpacking
completed up to the bottom of the EPA foundation slab
and with an excavation bench on the FIVP side.

14. As-built plan for deep-seated benchmarks

The NRC staff reviewed Bechetel Drawings 7220-C-1490
and C-1491 (Attachment 7) showing as-built locations
of the AB deep-seated benchmarks and found then 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 llater 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 (N-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

t proposed load sequence is to jack the load from 0 to 50% of
the bearing pressure allowed for the seismic loading com-
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
i

For monitoring of construction dewatering at the SWPS, 12
piezometers 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 if sand is 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
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 iten is closed.

4. Methodology for transferring loads fron joks to permanent wall and
locking off

Drawing 7220-C-2035-Q Rev. 2, with the relevant parts of
Specification 7220-C-194 showing final load transfer pro-
cedures, were reviewed by the fiRC staff and found to be
acceptable. This technical item is closed.

5. l.ong-term settlement monitoring plan during plant operation

This is a technical specification issue. The infonnation
will be provided to the fiRC as part of the FSAR technical
specification submittal in October 1982.

6. FSAR cxc.nentation on as-built conditions

This is a confinnatory iten with technical issues resolved.
The information will be provided to the flRC once the appro-
priate construction stage has been achieved.

Sa. Strain monitoring to measure acceptable allowable strain

The NRC staff's evaluation of the applicant's June 14, 1982,
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 pennit identification of
the more highly stressed sections. In the meeting of
June 25, 1982, the applicant committed to using four 5-foot
long gages in place of or in addition to the single 20-foot
gage. The action and alert linits for the S-foot long gages
will be based on the yield strain of the reinforcing steel.

7. Staff input into the final SSER will describe computed earth pressures
under both static and dynamic loading and design methods

Review of computed earth pressures was completed. This
technical item is closed.
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8. The NRC staff _is to review and evaluate the applicant's analysis as ,

i identified in response to Request 2.8 of Enclosure 8. NRC letter dated
5/25/82 (interactioncof circulating water and SWPS wall).

' /

The NRC staff reviewed the drawing showing the structural'
gap between the circulating water intake structure (CWIS)
and the SWPS, and compared this gap with the predicted
deflections for each structure under earthquake loads.- The
1 in. minimum gap is sufficient to accomdate the relative
calculated gap of 0.518 in. Simarily, the 1 in, gap between
the SWPS and the cooling pond retaining wall accomodates the- 6

calculated relative gap of 0.25 in. during a SSE. This item,

is closed. :

9. Check dowels for shear and tension capability *

The staff reviewed. the design calculations, discussed the
design methodology, and detemined the shear and tension
capabilitylof connections for the underpinning to the
existing structure. The itens were found to be acceptable.

' 'This item is closed.

Borated Water Storage Tank '

-

3
1. Long-term settlement monitoring plan during plant operation

This isd , technical spect fication issue. The infomation.

will be provided to the NRC as part of the FSAR technical;
specification submittal in October 1982.

7
~

2. FSAR documentation on as-built conditions '

This is a confirmatory item with technical issues resolved.
This infomation will be provided to the'NRC once the'

appropriate construction stage is achieved.
i

3. Staff calculational review for governing loading combinations in
"

! structural design +
.

1 The NRC staff reviewed the calculation for design if the'
l new ring beam foundation for applicable load combdations.
'

The governing load combination is: i

J 1
,

0 = 1.4D + 1.4T + 1.4F + 1.7L + 1.7H + 1.9E
7where component loads'are identifled by FSAR Section<

'3.8.6.3.1.
,>,

,

/
'

:
,

.
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i' j The staff also reviewed the methodology used for design of

.r, a typical section considering forces and moments and found[ >

)
'~ it to be acceptable. Additional information of a confirma-i

L tory nature will be provided as part of the seismic margin s
<

/ study to demonstrate the adequacy of use of 1.5 times the
FSAR response spectra relative to use of SSRS.

Underground Piping

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

The NRC staff and its consultant from ETEC reviewed the*

calculations for stresses due to seismic cri$ settlement
effects. The staff agreed with the assumptions, method-
Ology, and results of the analyses.

The staff completed its geotechnical review of previously
submitted reports. The applicant agreed to add five
additional settlement and strain monitoring stations as
requested, plus settlement markers at each end of transi-
tion zones of replaced /rebedded pipes as shown on Drawing
7220-SK-C 745 (see SSER #2, Figure 2.11). The five
addi- tional settlement and strain marker locations are
station 1 + 32 and 3 + 15 for line 26"-OHBC-15; station
1 + 55 for line 26"-OHBC-20; station 0 + 80 for line

26"-OHBC-55 and station 3 + 00 for line 26"-0HBC-54. The
'

/ The applicant also agreed to change the monitoring
y 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 0.10 inch change from the previous reading).
This will be written into the technical specifications.
This item is closed.

2. I The applicant's proposed reinstallation of 26-inch and 36-inch diameter
pipes including review of analysis, properties of backfill, extent of

/) excavation, details of transition, and controls during consturction

Ine staff consultant visited the site and observed the,

arrangement of the service water piping in the SWPS.

The design approach for reinstallation of the service
water pipe was reviewed and approved. The applicant pro-
vided a preliminary stress summary table for the piping
to be reinstalled. The final table will be provided by
August 20, 1982. Drawing 7220-SK-C-745 was marked to
show the settlement and strain monitoring locations that
wore agreod unnn.
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' Properties of the proposed backfill were provided fort ,

} j f review. It is planned to use a mixture of sand, cement, i
j' | and fly ash. The commercial name of this product is

"X-Krete" (Attactynent 6).''

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

s
,

3 8 5. Plant control restricting placement of heavy 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 infonnation
will be provided to the NRC as part of the FSAR technical,

; specification submittal.
:

4. FSAR documentation on as-built conditions

This is a confirmatory item with all technical issues
resolved. The information will be provided to the NRC
once the appropriate construction stage is acheived.;

f Diesel Generator Building Analysis

1. Resolution of assumptions (structural rigidity) and completion of
. analysis that uses correct settlement values; documentation of these
' results with comparison 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 life of the plant.

The maximum calculated stress for the period March 28,
i 1978, to August 18, 1978, is approximately 11 ksi.
|

|
' The NHC staff expressed the need to further review the

results of calculations on the effects of settlement on
the DG8 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-tenn settlement monitoring plan during plant operation

| "f 1: a t+f t:1 g=? 't::tt er f t=. ". '-':. :tter

.Wi.l.l.TYTc,,provided to the,,,N%,,a s,,pa,rt,,o f,t he,,,F S,AR,,,t e,ct),n i c a,1,,,,,,, ,, ,be'
omcc) , , , , , , , , , , , , , , , , , , , , ,

. . . . . . . . . . . . . . . . . . . .
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Pemanent Dewatering

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

The applicant reviewed with the NRC staff the events
related to the rupture of a construction water pipe which
affected the 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 infomation on the
period to initiate shutdown. This period 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
system. This report will provide verification of any
water source in the railroad bay area.

2. Requirements of permanent dewatering system during plant operation

This is a technical specification item. The infomation
will be provided to the HRC 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
NE-8 1.1 0.4
HE-9 0.5 0.3
ME-46 0.6 1.0

I This item is closed.

Other Items

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

/

')

M Darl S. Hood, Project Managerg *N Licensing Branch No. 4
,

W
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Mr. J. W. Cook
Vice President Lee L. Bishop
Consumers Power Company Harmon & Weiss
1945 West Parnall Road 1725 I Street, N.W., Suite 506
Jackson, Michigan 49201 Washington, D. C. 20006

cc: Michael I. Miller, Esq. Mr. Don van Farrowe, Chief
Ronald G. Zamarin, Esq. Division of Radiological Health
Alan S. Farnell, Esq. Department of Public Health
Isham, Lincoln & Beale P.O. Box 33035
Three First National Plaza, Lansing, Michigan 48909

Sist floor
Chicago, Illinois 60602 Mr. Steve Gadler

2120 Carter Avenue
James E. Brunner, Esq. St. Paul, Minnesota 55108
Consuners Power Company
212 West Michigan Avenue U.S. Nuclear Regulatory Commission
Jackson, Michigan 49201 Resident Inspectors Office

Route 7
Ms. Mary Sinclair Midland, Michigan 48640
5711 Summerset Drive
Midland, Michigan 48640 Ms. Barbara Stamiris

5795 N. River
Stewart H. Freeman Freeland, Michigan 48623
Assistant Attorney General -

State of Michigan Environmental Mr. Paul A. Perry, Secretary
Protection Division Consumers Power Company

720 Law Building 212 W. Michigan Avenue
Lansing, Michigan 48913 Jackson, Michigan 49201

^

Mr. Wendell Marshall Mr. Walt Apley
Route 10 c/o Mr. Max Clausen
Midland, Michigan 48640 Battelle Pacific North' West Labs (PNWL)

Battelle Blvd.
.

Mr. Roger W. Huston SIGMA IV Building
'

Suite 220 Richland, Washington 99352
7910 Woodmont Avenue
Bethesda, Maryland 20814 Mr. I. Charak, Manager

NRC Assistance Project
Mr. R. B. Borsum Argonne National Laboratory
Nuclear Power Generation Division 9700 South Cass Avenue
Babcock & Wilcox Argonne, Illinois 60439
7910 Woodmont Avenue, Suite 220
Bethesda, Maryland 20814 James G. Keppler, Regional Administrator

U.S. Nuclear Regulatory Commission,
Cherry & Flynn Region III .
Suite 3700 799 Roosevelt Road
Three First National Plaza Glen Ellyn, Illinois 60137
Chicago, Illinois 60602

Mr. Ron Callen
Mr. Paul Rau Michigan Public Service Commission
Midland Daily News 6545 Mercantile Way
124 Mcdonald Street P.O. Box 30221
Midland, Michigan 48640 Lansing, Michigan 48909
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Mr. J. W. Cook -2-

cc: Commander, Naval Surface Weaoons Center
ATTN: P. C. Huang
White Oak
Silver Spring, Maryland 20910

Mr. L. J. Auge, Manager
Facility Design Engineering -

Energy Technology Engineering Center
P.O. Box 1449
Canoga Park, California 91304

Mr. Neil Gehring
U.S. Corps of Engineers

.

NCEED - T
7th Floor
477 Michigan Avenue
Detroit, Michigan 48226

Charles Bechhoefer, Esq.
Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission .

Washington, D. C. 20555

Dr. Frederick P. Cowan
Apt. B-125
6125 N. Verde Trail

,

Boca Raton, Florida 33433

Jerry Harbour, Esq.
' Atomic Safety and Licensing Board

U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Geotechnical Engineers, Inc.
ATTN: Dr. Steve J. Poulos
1017 Main Street
Winchester, Massachusetts 01890

- .. - . .. __ _ _ . - - -
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ENCLOSURE 1

Midland Audit
Attendees
7/27/82

NAME ORGANIZATION

James K. Meisenheimer CPCo.
T. R. Thiruvengadam CPCo.
K. Razdan CPCo. ,
J. A. Mooney CPCo.
John Schaub CPCo.
Bill Cloutier CPCo.
Dennis Budzik CPCo.
N. Ramanujam CPCo.
Frank Rinaldi NRR:DL:SEB
Darl Hood NRR:DL:LB #4
Joseph Kane NRR:DE:HGEB
Steve J. Paulos NRC: Geotechnigal

Engineers, Inc.
Pao C. Huang NRC Consultant
Gunnar liarstead NRC Consultant
John P. Matra Jr. NRC Consultant
Hari N. Singh U.S. Corps of Engineers

Chicago
Rube Samuels GEI/Criranins Samuels
Edmund M. Burke MRJD (Bechtel Consultant)
Neal Swanberg Bechtel
Gordon Tuveson Bechtel
B. Dhar Bechtel
John E. Anderson Bechtel
S. S. Afifi Bechtel,

S. J. Rys Bechtel
V. Veyma Bechtel
M. Dasgupta Bechtel
N. Rawson Bethtel
T. Dabrowiak Bechtel
D. Peeves Bechtel
C. Knifton Bechtel
R. Tulloch Bechtel
R. L. Rixford (Part time) Bechtel L&S
L. McElweo (Part time) Bechtel
M. Henry Bechtel
P. II. Stravbe Bechtel
B. Klein Bechtel
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ENCLOSURE 1 (Con't)

Hidland Audit
Attendees

4 7/28/82

NAME ORGANIZATION

James K. Meisenheimer CPCo.
T. R. Thiruvengadam CPCo.
K. Razdan CPCo.
J. A. Mooney CPCo.
John Schaub CPCo.
Bill Cloutier CPCo.
Dennis Budzik CPCo.,

| D. F. Rank CPCo.
H. Ramanujam CPCo.
Darl Hood NRR:DL:LB #4
Joseph Kane NRR:DE:HGEB
Lyman Heller NRR/HGEB
Steve J. Poulos HRC: Geotechnigal

Engineers, Inc.
Gunnar Harstead NRC Consultant
John P. Matra Jr. NRC Consultant
Rube Samuels GEI/Crimmins Samuels
Neal Swanberg Bechtel,

B. Dhar Bechtel
John E. Anderson Bechtel
S. S. Afifi Bechtel
V. Verma Bechtel
T. Dabrowiak Bechtel
D. Reeves Bechtel

. D. F. Lewis Bechtel
! Chuck Russell Bechtel
i Larry Young Bechtel

David Griffith Bechtel
D. A. Zanese Bechtel

| W. Paul Chen ETEC

i

,

!

i
i
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ENCLOSURE 1 (Con't)

Hidland Audit'

Attendees
7/29/82

NAME ORGANIZATION
:
:

; John Schaub CPCo.
H. Ramanujam CPCo.
J. P. Knight NRR

Darl Hood NRR:DL:LB #4
Joseph Kane NRR:DE:HGEB-

Steve J. Poulos NRC: Geotechnigal
Engineers, Inc.

Gunnar Harstead NRC Consultant!

John P. Matra Jr. NRC Consultant
Pao C. Huang NRC Consultant
Rube Samuels GEI/Crimmins Samuels
Neal Swanberg Bechtel
B. Dhar Bechtel
John E. Anderson Bechtel
S. S. Afift Bechtel
D. A. Zanese Bechtel<

T. T. Tseng Bechtel

i

i
i

.

1

|

|

|

I
i
i

,
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G b. ., L 7/7o/gi.
'

'

0 - Open item
CON - Confirmatory Item '

.

TS - Operating License Technical Specification
R - Technical Resolution Staff Input Pending
C - Closed Item

.

MIDLAND PLANTS Uli? . 432
REVIEW OF DRAFT SER, SiliPLt. fir.NT NO 2

_

SSER AUDIT
STATUS ITEN

GENERAL ITEMS

1. Staff's input for the final SSER will include summary of subsurface R No
investigations.

2. Staff'c input into final SSER will describe laboratory and field testing. R No

3. Staff's input into the final SSER will include staf f evaluation of pertinent R No
soil profiles sectional views.

4. Summerize the settlement history of Catagory I structures other than the R No
AB & SWPS.

5. Long term settlement monitoring plans during plant operation for other TS No
structures.

6. NRC's input into the final SSER will cover range of applied IIearing pressures R Yes
static and dynamic loading.

7. Applicant was requested to determine that 1.5 x FSAR seismic response spectra CON Yes
analyses are conservative for the auxiliary building, SWPS, and BWST in
comparison to site specific response spectra.

,

8. Applicant has not- provided comparative plots of floor response requested 0 Yes
by the staff for all buildings (seismic margin review).

mio782-0048a168
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- 2
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SSER AUDIT.
STATUS ITEM

9. Test data on #9 and #10 Fox Howlett with up to 2% strain. CON Yes

10. Identification, inspection and repair procedures for concrete crack repair. CON Yes

11. Use of concrete expansion anchors to attach piping and equipment to masonry 0 No
walls is disallowed by Staff criteria (non-soils). .

12. Staf f's input into the final SSER will summarize geotechnical engineering R No
review efforts an,d SilAKE computer code studies.

.

'o

*

.

.

.

.

mio782-0048al68
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SSER AUDIT
| STATUS ITEM -

AlIXILI ARY 11HII. DING

1. Resolution of allowable vertical differential settlement and strain that 0 Yes
will stop underpinning construction and require installation of temporary supports.

2. Compaction control specification for granular fill beneath FIVP's. 0 Yes

3. Methodology for transferring final loads to permanent underpinning wall. 0 Yes
t

4. Updated scope of construction for Phases 3 and 4. 0 Yes

5. Resolution of pier adesqSeteMiGuesk test details on maximum test load, locations 0 Yes
and time for performing test.

6. Long term settlement and strain monitoring plan during plant operation. TS Yes,

7. FSAR documentation on as-built conditions. CON No -
.

8. Design modification at freezewall crossing with duct banks. CON No

9. Resolution of required depths of construction dewatering wells. CON Yes

10. Monitoring matrix showing allowable settlements and strains CON Yes

11. EPA and CT relative horizontal movement criteria CON Yes
~

12. Changes in pier configuration CON Yes.

13. Details on stiffened bulkhead during drift excavation CON Yes

14. As built plan for deep seated henchmarks CON Yes

15. Review of emergency actions C-200 -

CON Yes
i

|

|
! .

O

{ mio782-0048al68 '
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SSER AUDIT
STATUS ITEM *

SERVICE WATER PUNP STRUCTURE

1. Complete Staff review of sliding and lateral soil pressure calculations CON Yes
under dynamic loading.

2. Resolution of pier and plate load test details on maximum test load, locations, CON Yes
and time for performing test.

3. Resolution of required depths of construction dewatering wells. 0 Yes

4. Methodology for transferring loads f rom jacks to permanent wall and locking-of f. 0 Yes

5. Long term settlement and strain monitoring plan during plant operation and TS Yes
program for monitoring horizontal movement.

.

6. FSAR documentation on as-built conditions. CON No

6a. Strain monitoring to measure acceptable allowable strain. CON Yes

7. Staff's input into final SSER will describe computed earth pressures under R Yes
both static and dynamic loading and design methods.

8. Staff to review and evaluate Applicant's analysis as identified in response CON Yes
to Request 2.8 of. Enclosure 8, NRC letter dated 5/25/82.

(interactionofcircwater&SWi|Swalk)
9. Check dowels for shear and tension capability. CON Yes

.

i
.

.

mi0782-0048al68
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.

-SSER AUDIT
-

STATUS ITEM '

UNDERGROIIND PIPING

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

2. Applicant's proposed reinstallation of -inch 36-inch diameter pipes including 0 Yesreview of analysis, properties of backfill, extent of excavation details of
transition, controls during construction.

3. Plant control restricting placement of heavy loads over buried piping and TS No
conduits.

4. FSAR documentation on as-built conditions. CON No

5. Tech Spec proposal by Applicant for long term settlement and strain monitoring TS No
plan during plant operation.

.

.

.

.

.
'

.

mi0782-0048al68 '
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SSER AUDIT
STATUS ITEN -

DIESEL GENERATOR BUILDING ANALYSIS

1. Resolution of assumptions (structural rigidity)and completion of analysis' O Yes
that uses correct settlement values. Documentation of these results with
comparison to recorded and predicted settlements.

2. Long term settlement monitoring plan during plant operation. TS No

4

.
*

.

.

'

.

I

; -

i
,

,

;
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SSER AUDIT,

STATUS ITEM'

PERMANENT DEWATERING

1. i.esolve availability of 60 day period in view of recharge rate in wells in O Yes
j railroad bay area of Auxiliary Buililing.

2. Requirements on permanent dewatering system during plant operation. TS No

3. Results of typical well fines monitoring -

CON Yes ,,

4

I

.

1

.

|
.

.

1

|

.

.
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Enclosure 3
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' July 27-30. 1982 Audit
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FOR INF0iiMAT101 DNLY~

'"''" *
MIDIJuO 1&2.FSAR

b- DbTABLE 2.5 14

SUPMARY OF CONTACT STRESSES AND ULTIMATE
BEARING CAPACITY FOR FOUNDATIONS

| gg
44

SUPPORTING SEISMIC CATEGORY I AND OTHER SEIECTED STRUCTURES

D u (e' C ** p uContact QC
g I.g,..gq(ig c,

,Stress Beneath
3 J

Footany
.................b./.f.t.)............... .F.a.c.t.o.r.% f..S.a.f.e.ty(I

. t .. .c

k NU hICross Net
Dead, Dead. Het N. Dead,

Live, Live, Ultimate Live,

Cross Net Dead and and Bearing and

Foundation Dead and and Seismic Seismic Capacity Dead and Seismic

Unit Supporting Soils Elevation Live Load Live Load Load __ Load _ (Ib/ft') Live Load Load
i

Category I Structures

Reactor containment very stiff to hard 582.5 10,000 3,300 19,500 12,800 45,000 13.6 3.5
*

buildings natural cohesive
sotis

O '## 45,000
Auxiliary building very stiff to hard 562 7,##O "

s

area''' A natural cohesivet

soils
I# ## # ff,000 /M M

Auxiliary building very stiff to hard 579 /
44

areas B and C '8 natural cohesive8

soils
/J M MW &j # 5, con gg M/4 a00 f

Auxiliary building very stiff to hard 556
Area d'' natural cohesive

, soils

Auxiliary building very stiff to hard 571 //j 000 YJ /. /h /# 45,000 # A d~ 8e [
Areas E and F''' natural cohesive

soils

Auxiliary building Zone 2"' 630.5 /M /j OM 3j pd0 3M 15,000 / 6,8 SO
f

f

Ares G ''8

Auxilia building Zone 2 610' /*N#O NA > N 30,000
#

Area N''
J k gg,ono M M88

Auxiliary building Very stiff to hard 569 [r fdO O MM j
j

Areas I and Ji ' ' natural cohesive
~ soils

Table 2.5 14
(sheet 1)
Revision 44
6/92*

.
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9.dTN FOR INFORET10M ONLY
-

MIDLAND 1&2-FSAR L 7220 .

I ps.003 03

77 ALE 2.5-14 (continued)

Contact
Stress Beneath

Footiny)(1 _F_a_c_t_o.r..o_f_.S.a f_e_t_y__________ . ....__b/_ft_. _ .....___.... .

Cross Net
Dead, Dead, Net Dead,
Live, Live, Ultimate Live,

Cross Net Dead and and Bearing and
Foundation Dead and and Seismic Seismic Capacity Dead and Seismic

Unit Supporting Soils Elevation Live Load Live Load Load Load (1b/ft#) Live Load Load

Auxiliary building very stiff to hard 579 tre era ses ett g) era are
Areas K and d ' natural cohesive

soils

Feedwater isolation Structural sand 601 4,J00 146 10,100 5,800 25,000 4.3'*'

valve pit backfill

Diesel generator Zone 2''' 628 4,400 3,600 5,700 4,900 14,000 3.9 2.9
building 44

Diesel generator Zone 2' 628 1,670 900 2,050 1,300 8,000 8.9 6.2
i

pedestal founda.
tion

Borated water Zone 2''' 629 2,000 1,400 4,600 4,000 12,000 8.6 3.0storage tank

Service Water Pump
Structure

.

O

...

.

|' Table 2.5-14
|- (sheet 2).

| Revision 44
6/82

,

,
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FOR IVORMATION DNLY-s e
-

MIDLAND 1&2-FSAR *

RS-003 03 7220

TABLE 2.5-14 (continued) i

Contact
Stress Beneath

Footing) ,

(Ib/ft .F. actor of Safety
.-_. ... - _-_- ------

Cross Net
Dead,- Dead, Net Dead,
Live, Live. Ultimate Live. 44Cross Net Dead and and Bearing

.

and.

Foundation Dead and and Seismic Seismic capacity Dead and SeismicUnit ._ Supporting Soils Elevation Live Load Live Load _ Load Load (lb/ft') Live Load Load _
Circulating water very stiff to hard 596.5 4.030 3,800 4.090 3,900 25,000 6.6 6.4isolatton system natural cohesive

soils and dense
natural sands

.

Noter Factor of safety is defined as the ratio of net ultimate bearing capacity to net contact stress beneath footing.8 "Re fer" ._ _ _ _ _to Figure 2.5-47 for auxiliary building areas. I 18
_ ._.___ __ . .. _ , , ___.._.,....''' Refer to Table 2.5-10 for description of Zone 2 soil.

.: "'For thece cases, the applied loads are less than or about equal to the depth of embedment times the unit 44
weight of the coil. Therefore, net loads are negative or insignificant and the factor of safety againstbearing capacity f ailure is not applicable,

o?, / C M /6 T ONSf99CD TO jfAEM D, E F p j9s g grSys 7- o j:-

TME VHPaQbwmas- ofcAP rtsiv , ( I;e * * K *L)
s cross so/c. PArss M E UNDfA ~r/f AMoS A TMP /- ASS "M

/7'N d WM7EA ~7/9494 8 /6 ff 7" ft, flfS * O , '

!

|

i Table 2.5-14
-

| (sheet 4),

Revision 44
i

6/82~
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N h Y h
df*;a. G J /

) And + rf W AREA FILL LDAD 803 4.3 4.0 2.51o
8 o SOLID RADWASTE BLDG 629.5 4,9 (9 4.9

AUXILIARY BLDG A 562 9.7 A66 2.60*
|

N *

N W B&C $N 2.9 1.M -1.MW

D e09 13 13 4.18

S 4600 E&F W9 ko k0 AM

% G 630.5 0.9 0.9 (L9
' H 610 0.9 0.9 4 16

i&J 569 1.4 -1.15 -t 77 ,--

I J K&L 5M 0. 8 -1.06 -4 05 3g

REACTOR BLDGS 1 & 2 582.5 1(LO & 39 1 61 Q*
h TURBINE BLDG. 409 3.0 3.0 1. BB,

H G N
TURBINE PEDESTALS (3 e02 10 t BT 3.31

SOLID RADWASE BulLDING -- - - -

! I DIN NATM MK M| ggggggggy SEE NOTE 6

| | REDWATER ISOLATION VALVE Pli
B (FIVM 61A0 1.5 1.5 0.E w.>C

BulLDING. | TASB TENDON ACCESS SHAFT BUTTitESS

*
eb "

TASB |

s J A h
(TASB) 587.5 1.0 4 27 -2.73 C

, ==''*
ADMINGSTRATION AM\/|

! SERVICE BUILDING 629.5 45' (5 45 H3X I

f REACTOR )| 1[ REACTOR ) saf$.,NOTES: ic,_
BUILDING | BUILDING G
UNIT 1 | UNIT 2 1. D,15 the elevation of the ballen of the foundellen,

2. P is the gross structurelload.
TASB K L TASB g

-r 3. P is the not load intensity before the Cooling weler ft.ervier filling pgns
I P P -Excmetion load Icorrected for bouyencp. -pE| D . ns s

/ | } 4. P :Is the Winksi4 m h coolingwaterraservierfilling U,

mn Og FIVP pgyp p .Pyrostaticpressure.
5.* All units for load intensity in kips per foot square (ksA, elevations in feet from CI o

SERVICE TURBINE BUILDING U. S.G.S. detum. Q 9*

& P, P -P 3.0 ksf was used for the dieselgeneratorluikling load and Embs $
ne n

[----" -q 2.0 kst was used for the surcharge load for determining the influence
~

,

t WRBIM PEDESTR I on the Power M $Mres ph.
TURBINE PEDESTAL |S5000- l ____jL______

og s__s y o eso oo

SCALE IN FEET

~

DIESELGENERATOR

BUILDING

ArrseeHr M 75
pg 47gg) fu oOu, ivo.

CONSUMERS POWER COMPANY
MIDLAND PLANT UNITS 1 & 2

FINAL SAFETY ANALYSIS REPOR1sw /
soit Pressures usedS 5200 in Settlement Analysis
of Fower Block
(';K-C-59. Rev 2 )

{ * V!1AR Figure 2.5-47

s - - - - - - - 7 r(<.
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Attcchment 2
[, Sheat 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 vould 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

information from the other appropriate data mechanisms 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"dNR ,"h gb
AVialuesA_r ;xce.. vi the action level must be reviewed by the resident

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

!

s

-

~. - - --- - _ _ _ _ _ _ _
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Attcchment 2
Shest 2

.,

,

gd aduL Macr 4(d in Sp.h ha C'100,

Plans,should be initiated to modify the condition that caused the
Rak

settlement reading to w the action 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. (h * - T* 12

-r:-"6ul: E ina6 a. us uvaluation may wc1A Concluus 6ise 6 w|iau558 Nuw

"tr"--trf ? If uvuiluuv : rrrrrrrt 1-yuud accion level occurs, immediate

* ** : ;t:11 1: ::h:2 ; r S;:_ fi- .i:: C 2^^ -

-

5 s q"b' % %.<{ ,r \ [r eu
i \w-_

M hshhgnhak 5bCmCn 5 feo O.50 inc%e.y. ,-opyltco d will da #
ht3G%5|ont Vib N9-C., hr CM5tdtrOb On Qh O con t.,0(fe w C9. Wib 0%
oc,bos S wykmenhng bse Cdiers.

'

.

.

.

* - Cracking levels correspond to these definitions for Alert and Action.

/djs

072801
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REMEDIAL SOILS E'N"''
.

SETTLEMENT MONITORING MATRIX:

C A ) STRAINS 4 OOiO
*

700 C B ) STR AINS >- 0010,

!

!

GOO

.
.

- .

500 -
- -

-
-

C REQUALIFY LEVEL-)
'bl

.

: ._... RELATIVE ...

| -.GEIILEMENT C ACTl0N LEVEL 3
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gg)- y _
,.

_
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~
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~
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AT DESP 62ATEC7 BE NCH M ARK S

~^ ~

DSB- AN2 e

(,lSit) (IBio)

@
.

% ,-
'

'

K: 7o-

'

i

\
DSB AS3 e DSB AS4 e

"I+) (19t '))

@
g: 2t g, , g g m: 2i ,y

g ,
~

DSB-2W4 DSB 3W e * DSB-3E ' DSB-2Ego3gy
C' (to40 (2003);

6.6

Figure 1

* Exact locations are shown on drawings C-1490 and C-1491
G 2516- 2
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| * Exact locations are shown on drawings C-1490 and C-1491
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MIDLAND PROJECT

~

CP Co Bechtel
Project Office Project Management Soil Project

Soils Remedial
Co o k - - - - - - - - - - - - - - - - - - - - - - - Ru t g e r s - - - - - - - - - - - - - - - - - - - -- -- - - -- - - - - -- MdSney M oosB

s.* Schaub.

Ba um a n - - - - - - - - - - - - - - - - - - -- - Cu r t i s - - - - -- - - -- -- - Engineering l
ec3 Swanberg,

pp (su. c :i

CP Co

Design

Review

.

Mi l l e r - -- - - -- - - -- -- - - - - - - - - Da v i s - - - - - -- - - -- - - - Constructicn
5 . Fisher *

t I
'

,

.

CP Co
I

Cons truction
..

*

Review |
l
i .

| Parguglio --------------------------------------- Quality
. - - . - -

Meisenheimer

Daniels ------------ Quality
Control

,

Blendy

Quality
Project Direction Assurance

-

Technical and Administrative--------

Horn
Project Coordination- - - - -

|

|

. . . , _ . _ _ _ - _ _ , _ .- _. . __. ~,-.___m _ , . _ _ , , . _ _ _ - . _ , - . . , _ _ _ _ - _ . - . . _ _ . , . - _ _
-
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LIST OF SPECIALTY CONSULTANTS
AND SUBCONTRACTORS FOR

MIDLAND REMEDIAL SOILS WORK

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

J. Schaub
(CPCo)

| I

CPCoBechtel Bechtd -

Construction Engineer:.ng Engineering

A9
Struc Mech (19)Mergentime/ (7) -

Mergentime (1) Hansen Assoc L ,* , ,, ,
~

(Dr. Kennedy)

p(f5I''

8)s. MRJD
,

Moretrench (2) PCA (20)_

J., (Dr. Corley) c ,% $m

Spencer, 4 '(_9 )
*** .

p_'i(3)-
White & Prentis f~" *

.'
Woodward / (21)JAQUES

-
, , ,

Clyde /3 r *..,

[3. ,* , _ r,r. ,(10)W-J-E
-a . , , . . , , . .) . , . . . i

Spencer (4) ,:..g/ Teledyne (22)-

#('"~)'' M'
Eng 7|p "y11White & Prentis Prof. Hansen

;uy, , , , . . u.

%, y.h y A.*
Prof. Sozen (12)##*4 Southwest (23)

RECO (5) Research i o A ',
" * ' ' " '*-

(13)y R/-
yg , 7 ,, an _' Prof. Peck !

** * ( '}
Structural (6) Ge P ysicalh'n;
Bonding Prof. Hendron (14)

Co. i

, , _ p:/w i MIT
" ' ^ ' ''l '' j Prof. Woods (15) Prof. Vanmarcke (25)

I
' ' Prof. Kausel

t pr Prof. Cornell''

,y
(16) Prof. Nuttli.C. Dunnicliff
-s, ? t -,

Goldberg- (17)
Zoino ,!. 0 -'-

Loughney (18)
Devatering f , ., J, ,

. - _ . . . . - _ _ _ . _ _ . - - _ - _ - . - - . - _ - - - - , _ . _ . . - . . _ _ _ - _ - . - - - - _ - . _ _ _ _ _ _ _ _ _ _ _
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LIST OF SPECIALTY CONSULTANTS
AND SUBCONTRACTORS FOR,

MIDLAND REMEDIAL SOILS WORK

1. Subcontractor Performing underpinning of auxiliary building and
FIVP foundation material replacement

2. Subcontractor Responsible for groundwater control in support of
auxiliary building underpinning

3. Subcontractor Responsible for soils stabilization (if necessary)

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

5. Subcontractor Has developed a proposal for and will relevel borated
water storage tank 1T-60

6 Subcontractor Performed crack repair on BWST foundations -

7. Consultant Providing input for design of auxiliary building
underpinning and review major underpinning details
of auxiliary building

"

8. Consultant Providing input for design of service water pump
structure underpinning and review major underpinning

"

details of auxiliary building and SWPS; also providing
overview of construction at the Midland jobsite

9. Consultant Providing input for integrating SWPS underpinning and
removal of soil in designated part of service water
pi ingP

10. Consultant 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

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

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

.*

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



- I
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1
'

..
'-2-

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

14. Consultant 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, BCWR

dikes, and the BWST soils aspects

15. Consultant HAde dutch cone and shear wave velocity measurements;
performed dike stability calculations and settlement
calculations

.

16. Consultant Provided consulting services on instrumentation for
diesel generator building

17. Subcontractor Performed laboratory and field soil tests and
installed and monitored instrumentation

18. Consultant and Provided consulting and subcontract service on site
*

Subcontractor temporary dewatering; subcontractor to SW&P on SWPS
temporary dewatering

19. Consultant Provided overview of design basis, seismic criteria,
and dynamic models for seismic analyses; separately
performed seismic margin review for site specific
response spectra earthquake

20. Consultant 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 alco be responsible
for evaluation of concrete cracks during underpinning

21. Subcontractor Performed soil investigation through boring programs
and developed laboratory test results

I

l 22. Consultant Overall consultant on underground piping; developed
I acceptance criteria for same

23. Consultant Performed pipe profile measurements '

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

25. Consultants Provide consulting services to Weston Geophysical for
soil amplification, studies, seismic hazard analysis
and seismology

.

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