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Final Safety Evaluation Report Supplement
Geotechnical Engineering

Prepared by: Joseph D. Kane, HGEB, NRR and
Includes Input from GES Consultants,

Hari Singh, U. S. Army Corps of Engineers and
Steve Pculos, Geotechnical Engineers, Inc.

2.5.4 Stability'of Subsurface Materials and Foundations

In Section 2.5.4 of the SER, the status of the staff's geotechnical

engineering review of the Midland Plant was provided and it was

indicated that a more detailed evaluation of the stability of subsurface

materials and foundations for seismic Category 1 safety-related

structures and components would be presented in a supplement. Since

issuance of the SER, the applicant has submitted several technical

reports addressing previously identified staff review concerns. These
.

reports dated through June 18, 1982 along with the previously identified
'

documents in Section 2.5.4 of the SER have been reviewed by the staff

and its consultants and serve as the basis for the following sections
'

which present the results of our safety evaluation.

.

In addition to identifying the applicable criteria (CFR, R.G., SRP,

NUREGs) under which FSAR Section 2.5.4 review has been conducted, the

SER also discussed the following topics related to the plant fill

settlement problems:

a. Discovery of the plant fill deficiencies - SER Section 1.12

b. Affected safety related structures and utilities - SER Section 1.12

and Table 2.2.

c. NRC issuance of the Order Modifying Construction Permits and a ,

related Licensing Board Order - SER Section 1.12.
,
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2.5.4.1 Site Conditions

2.5.4.1.1 General

The proposed Midland nuclear plant is located in central Michigan on the

southwest bank of the Tittabawassee River. Topographic relief is slight

in the site area with elevations ranging between elevation 594 feet

(National Geodetic Datum) along the Tittabawassee flood plain to

elevation 630 feet in the southwest portion of the site area. In order

to reach plant grade elevation 634 feet and to be above the floodplain,

30 to 35 feet of fill had to be placed and compacted above the natural

ground sur# ace after removal of organic and topsoil materials. The

borrow source of soil materials for the plant fill was the 880-acre

cooling pond area located south of the plant area as shown on FSAR

Figure 2.5-46. The average original ground surface which existed prior ,

to placement of the plant fill was slightly above elevation 600 and it *

is this surface below which future references in this SSER to natural

soils is intended. Plant fill placement activities were conducted

largely from 1975 to 1977. .

Subsurface explorations-in the natural soils in the main plant area

reveal highly variable soil materials and layering conditions that are'

typical of a glaciated plain. A loose to very dense, brown fine sand

(SP) is found beneath the thin topsoil layer. The bottom of the surface

sand layer varies in the main plant area from elevation 575 to elevation

600 feet but has~been located as deep as clevation 552 feet in site

. explorations. Underlying the fine sandy soils is a preconsolidated,

very stiff to hard gray silty clay (CL) that contains numerous
.
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discontinuous silt lenses. This natural foundation clay layer is a

lacustrine deposit and extends ~to depths as deep as elevation 545 feet.

- Glacial till which consists of a very stiff to hard brownish-gray silty

- clay (CL-CH) with sand and gravel is located beneath the lacustrine clay

layer.t.The glacial till brownish-gray silty clay layer is very thick

and extends to bottom elevations ranging from elevation 365 to 430 fee' .

Below the clay till and above the black shale bedrock of the Saginaw

formation lie glacial outwash consisting of predominantly very dense

fine sand layers (SP) with silt that are occasionally interlayered with

very stiff clayey sands and very dense sand and gravels and very dense

silts with gravel. The top of bedrock is encountered at approximately

elevation 250 feet in the main plant area as shown on FSAR Figure
*2.5-23.

Plant fill placed beneath safety related structures and utilities -
.

consisted mainly of the lacustrine and till clays that were excavated

from the cooling pond area.- Cleansands(structuralbackfill)froman
,

offsite source and lean concrete, used as an alternative to the

structural backfill, were also placed in the plant fill. Inadequate
,

compactior. of the clay and sand fill to required compaction criteria (95

percent of maximum dry density established in ASTM D1557 and 20 percent

relative density, ASTM D2049, respectively) is considered to be the

major cause of the plant fill settlement problem.
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2.5.4.1.2 Site Foundation Description

Tables 2.1-and.2.2 provide a summary of the pertinent foundation

- - information for seismic Category I structures that are founded on the

- natural soils and plant fill materials. In addition to providing the
i

bottom foundation elevations and foundation type,i.he notes on these

tables also : indicate the foundation remedial measures proposed for the

various structures supported on the plant fill.
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Table 2.1.

. Safety-Related Structures Founded on Natural Soils

. Structure Supporting Foundation Foundation Foundation
Soil Elevation Type

Reactor Very Stiff to hard 572 to 582.5 9 ft to 13 ft

Containment. clay thick reinforced
concrete matBuildings

,

Main Very stiff to hard 562 to 579 5 ft to 6 ft

. Auxiliary clay thick reinforced
Building concrete mat

Service Very Stiff to hard 587 5 ft thick

Water Pump sandy clay reinforced
Structure concrete mat
(deeper
portion)~
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Table 2.2

Safety-Related Structures Founded on Plant Fill

Structure Supporting Foundation Original Original
Soil Foundation Foundation

Elevation Type

~ Control tower Plant fill 609(I) 5 ft thick (I)
reinforced concrete
mat

Electrical Plant fill 609(I) 5 ft thick (I)
penetration reinforced
areas concrete mat-

Feedwater Plant fill 615.5(2) 4 ft thick (2)
isolation reinforced
valve pits concrete mat,

Railroad bay Plant fill 630.5 4 ft thick
reinforced concrete-

mat .

Service water Plant fill 617(I) 3 ft thick (j)
pump ' structure reinforced.

concrete mat

2.5ftthigg)byDiesel generator Plant fill 628
10 ft widel contin *building
uous reinforced
concrete wall
footing

3ftthi{g) padsDiesel fuel Plant fill 612
concreteoil tanks

Borated water Plant fill 629 Continuous (4and5)storige tanks reinforced
concrete ring wall
on 1.5 ft thick by
4 ft wide footings.

Notes:

(1) To be modified with permanent underpinning wall.

.
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Table 2.2
(Continued)- j

(2) To have original plant fill removed and replaced with concrete and
compacted granular fill.

-(3) Subjected to surcharging with sand fill.
~

-(4) Preloaded by filling tanks with water.

(5) flew ring wall foundation to be constructed and resetting of Unit 1
tank is to be completed.
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The variations in groundwater, river and cooling pond levels that affect

-foundation design are discussed in Section 2.4 of the SER.

2.5.4.1.3 Site Investigations'

Some preliminary explorations were completed at the plant site as early

as 1956 but the major portion of the preliminary exploratory program was

completed in 1968 and 1969. FSAR Table 2.5-8 lists the borings which
.

have been completed at the various structure locations and FSAR Figures

2.5-16, 17, 17A and 17B show the locations of these explorations.

Approximately 200 of the more than 900 borings which have been drilled

at the plant site were completed in the preliminary exploration phase.

A large number of the later borings were drilled for reasons related to '

in'vestigation of the plant fill problem and for design of remedial

measures such as the permanent dewatering system. The major objectives

of the site investigation program included determination of subsurface -

materials and stratification, investigation of suitable borrow sources,

identification of the extent of natural and fill sand layers because of

concerns for liquefaction or seepage beneath the cutoff trench beneath

plant area dikes, measurement of shear.and compression wave velocities

of both the natural and the questionable plant fill soils, and the

recovery of representative disturbed and undisturbed soil samples for

field and laboratory testing in order to establish static and

dynamic engineering properties. The depth of borings varied widely and

ranged from a minimum of four feet up to 370 feet where rock cores using

an NX core barrel were obtained.
.
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Based upon the information presented in the FSAR and technical reports,

I the staff and its consultants conclude that the site investigations

completed by the applicant are acceptable and adequate in identifying

the important subsurface features and foundation conditions and the

investigations were completed in accordance with the guidelines

recommended in R.G.- 1.132, " Site Investigations for Foundations of

Nuclear Power Plants."

^2.5.4.2 Properties of Foundation Materials

The description of foundation material types and layering has been

presented in Subsection 2.5.4.1.1. The engineering properties of these

materials were determined by laboratory and field testing. In addition
*to the usual classification tests, laboratory testing also included

compaction;shearstrength(unconsolidated-undrained,

consolidated-undrained with pore pressure measurement and

consolidated-drained); permeability; consolidation; cyclic triaxial; -

mineralogy, cation exchange capacity, swell characteristics and

dispersive nature of the clays; and rock compression tests. Field

testing included plate load bearing; standard penetration test (SPT);

permeability; in situ density; and geophysical' surveys to determine

depth to bedrock and to measure in situ compression and shear wave ~

velocities of both the natural and fill soils. Descriptions of the

tests and the results of the laboratory and field testing are presented

in FSAR Section 2.5.4.2.

.
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Some of the engineering properties of the supporting. foundation soils

! previously identified in Section 2.5.4 are listed on Table 2.3.

- Based on our review of the information provided by the applicant in the

- FSAR and . technical' reports, the staff and its consultants conclude that-

-- the laboratory and field test results are acceptable with respect to

adequacy, reasonableness _ of results' an'd in meeting the applicable

portions of the Commission's regulations, SRP and R.G.11.138,.

" Laboratory Investigations' of Soils for Engineering Analysis and Design

of. Nuclear PoNer Plants."
-
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Table 2.3
Engineering Properties of Natural and Fill Foundation Soils

Foundation Soil LL PL Shear Strength SPT Shear Wave
Undrained Drained (blous/ Velocity

C 0 C foot) (ft/sec)
(ksf) (degrees) (ksf)

Natural - Very stiff to 42 '20 5.2 to 23 1.2 56 850-2300
'

'hard. clay (CL) 9.3 Used in median Used in
(Reactorand Median 7.6 design design
Auxiliary Bldgs). Used 7 in *

design

Natural - Very stiff to 17 11 11.4 to 36 0.7 75 850-2300
hard sandy clay (CL) 18.2 median Used in
(Service Water Pump Median 15 design
Structre) Used 8 in

,

design

Plant Fill - Silty 19- 11- 3.0 32 0.1 500-1000--

clay (CL) (Diesel 46 18 Used 2.7 Used 29' and 0.1 used in desig -
Generator Building in design in design
after surcharging)

Bedrock - Black shale Unconfined comp. 6000 to 5000 Used-- -- --

7600 psi in design. .

.
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-2.5.4.3 Foundation Profiles and Design Properties

Pertinent soil profiles and sectional views that present the results of

.the subsurface investigations in relation to the horizontal and vertical
.

' locations of the various seismic Category I structures are listed in

Table 2.4. - The staff will require submittal. of the actual as-built

foundation conditions for the auxiliary building and service water pump

structure portions in a future amendment to the FSAR following
s

completion of this underpinning construction work. -

.

.

The staff'and its consultants conclude that the soil profiles and
,

sectional views are adequate and acceptable in appropriately
,

representing the results of the subsurface investigations. The staff

and its consultants find the engineering properties to be acceptable -

that have been used in design as shown on Table 2.3 for the various

foundation layers depicted on the profiles and sections.c

.
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', Table 2.4-

Pertinent Soil Profiles and Sectional Views
_ Presenting Subsurface Investigation Results

A Structure Profile or Section Document

. Reactor Containments Figures 2.5-20, 21 and 169 FSAR

Auxiliary ' Building Figures 2.5-20, 21 and 169 FSAR
AUX-38 Applicant's ASLB-

s Testimony -
flovember,1981

Service Water Pump Figures 2.5-22 and 170 FSAR
0- Structure SWP Applicant's ASLB^'

-

Draft Testimony.

Borated Water Storage Figures 2.5-176, 182.and 183 FSAR
- Tanks- Figures 4, 5, and 6 Applicant's ASLB

Testimony
November,1981

Diesel Generator Figure 2.5-177 FSAR
*

Building (Priortosurcharging)

Underground Piping Figures 2.5-100 and 101 FSAR

Diesel Fuel Oil Figure 2.5-191 FSAR
Storage. Tanks -

.
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2.5.4.4 Foundation Treatment

The following sections provide the geotechnical engineering staff and

its consultants evaluation of the techniques proposed by the applicant

to treat the deficiencies in the plant fill and to assure long term

foundation stability.

2.5.4.4.1. Underpinning

In this section the cause of the need for underpinning is described and
i

the design of the underpinning systems is evaluated. Sii. e underpinning

work may cause movement and stressing of the underpinned structures, and

since this stressing is dependent chiefly on the construction procedures

used in the excavation drifts and pits to remove the presently
3

*

supporting soils beneath the existing structures, the construction and

construction control procedures also have been evaluated.

5

The main auxiliary building is founded on the very stiff to hard natural

clay soil, with foundation elevations ranging between 562 to 579 feet.

The control tower (CT) and electrical penetra' tion areas (EPA's), which
~

are structurally connected to the southerly end of the main auxiliary

building, presently are founded at elevation 609 feet on inadequately
,

compacted plant fill varying up to 30 feet thick. Large volumes of

concrete used as a replacement for structural backfill in the

excavations around the main auxiliary building and reactor building

foundations are also found in the plant fill. At the extremeties

s
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of~the EPA's, the feedwater isolation valve pits (FIVP's) are located

,
and are founded on inadequately-compacted plant fill at elevation 615.5

feet. The FIVP's, which are structurally separated from the other

buildings, house seismic Category I piping that penetrates the adjacent

reactor containment and turbine building.

The low SPT blowcounts in the plant fill at the auxiliary building area

obtained during the late 1978 subsurface investigations caused concern
'

- for future differential settlements. Since the CT and EPA's were not

designed to cantilever from the main auxiliary building, the

differential settlements could cause unacceptable stresses. A one-foot

' deep void also was discovered in one of the borings beneath the mud mat
. ,

under the control tower during the late 1978 investigations. Evidence

of cracking at several locations on the auxiliary building were

additional reasons for concerns.
.

To assure long-term foundation stability, the applicant has proposed to

underpin the control tower and EPA's with a new permanent underpinning

wall which will extend through the plant fill to the competent hard clay

natural soil on which the main auxiliary building is also founded. The
,

permanent underpinning wall will be connected to the bottom of the
|

existing mat foundations (and to the main auxiliary building beneath the

CT) after the structure load has been held long enough with jacks on the

underpinning to reduce future settlements to minimal values.

.
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Foundation treatment for the inadequate plant fill beneath the FIVP's

consists of excavating the fill and a portion of the hard clay and

replacing it with approximately 30 feet of compacted granular fill and 4

feet-of concrete fill. The granular fill is to be compacted to 95% of gf[f '

maximum dry density as determined by ASTM test D1557 or test D2049

whichever test results in the greater maximum dry density. The granular

fill has been specified and is to be compacted with proper equipment and

control of placement water. .The applicant has committed to following a

test procedures for controlling compaction which is acceptable to the

- staff and its consultants.

The granular fill and the concrete beneath the FIVP's will be separated
'

by a jacking slab that will be used to remove the load of the FIVP

structures from the existing temporary overhead supports and place it on

the granular fill. Thus, most of the settlement of the granular fill

will occur while the jacks are in place and before transfer of the final *

load to the permanent foundation is completed. Subsequent settlements

are anticipated to be minimal. Presently the FIVP's are temporarily

supported by an overhead steel structure which is bolted to the existing

concrete structure. The overhead structure transfers the load to the

adjacent turbine building and buttress access shafts.

|
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Underpinning details and foundation treatment of the FIVP are presented

on Figs. 2. through 2. of this supplement (Source: Figures 2-1,

2-2, 2-3, and 2-5 of the Applicant's June 7, 1982 submittal).

An underpinning construction sequence and load transfer procedure was

developed and reviewed which is expected to cause additional

differential settlement well below 0.4 in, between the south ends of the

underpinned structures and the main auxiliary building. An extensive

instrumentation program has been developed to control settlements and

strain during underpinning, as describe'd in subparagraph 2.5.4.6. In

addition, a series of contingency plans have been developed

(Specification C-200) which will be implemented to reduce future

movements if the observed settlements and strains during early stages of .

underpinning are larger than expected. These contingency plans will be

implemented when the movements are well within the tolerable limits for

each structure, based on direct observation of the structure. The
,

material, equipment, and personnel will be available on site to

implement any necessary contingency plans.

The underpinning design and the construction procedures, as well as the
.

instrumentation to control underpinning, are conservative. Contingency

plans have been prepared and will be ready for implementation if the

behavior of the buildings is found to be different from the expected

behavior. In addition, the administrative and technical procedures for

relating the settlement and strain data to activities in the drifts

and pits have been reviewed and evaluated. The critical observatio'ns
.
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will be made hourly or more frequently during critical stages of.

underpinning. These procedures, in total, represent a higher degree of
<

control over construction operations than normally applied for

underpinning construction in recognition of the safety classification of

these structuress.

.

Based on the documents submitted by the Applicant for modifying .the

foundations of the control tower, EPA's and FIVP's, the staff and its

c'nsultants conclude that the proposed permanent underpinning wall fixo

and the construction procedures represent a conservative solution for

eliminating-the plant fill problem in the auxiliary building area and,

'if properly executed, will provide a stable and safe foundation.
.

Conditions at the northerly portion of the service water pump structure

(SWPS) are similar to the conditions beneath the control tower and EPA's

in that this portion is founded on the clay and sand plant fill and is

structurally connected to the southerly part of SWPS which is founded on
,

the deeper, more competent, very dense sandy clay till. The concerns

for differential settlement between the shallower, northerly portion

which overlies the plant-fill and the southerly portion founded on till,

along with unacceptable stresses has prompted the applicant to require
,

a new permanent underpinning wall to assure long-term foundation

! stability. In addition, cracks have been observed in the SWPS at

I locations where they might be expected to develop if the above

differential settlements were occurring. A profile of the foundation;

.

$
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soils'beneath the SWPS is presented on~ Figure 2.___ of this supplement

(Source: . Figure SWP-26 in.the Applicant's submittal dated December 31, .

1981).;

~The proposed new permanent underpinning wall beneath the north portion

of the SWPS will extend through the fill to at least elevation 587 ' feet '

which is'the same bearing . level as the existing deeper portion. Views

of underpinning details are presented on Figures 2..__and 2.__ of this
*

supplement (Source: Figures SWP-14 and 15 of the Applicant's December

31, 1981 report).

,

An. instrumentation system as described in subparagraph 2.5,4.6 will

be installed to monitor differential settlements and strains at critical
'

points in the SWPS. A differential settlement of the northerly portion

relative to the southerly portion of 0.07 in, will cause contingency

plans.(Specification C-200) to be implemented to-11mit further *

. movements.

-The sequence of construction and the procedure for transferring load

from the jacks to the permanent underpinning wall have been reviewed.

These procedures are expected to limit movements and stress increases

during underpinning to values well within acceptable values. The

technical and administrative procedures for implementing construction

and control have been reviewed and found to be suitable.
.
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Based on _the documents provided by the Applicant for underpinning the

SWPS, the NRC staff and its consultants conclude that the underpinning

fix is a conservative solution for eliminating the fill settlement

problem and, if properly carried out in the field, will provide a stable

and safe foundation.

2.5.4.4.2 Surcharging o'f the Diesel Generator Building Area

The diesel generator building (DGB) 'is a reinforced concrete structure

-that is supported on continuous wall footings that are founded at

elevation 628. The footings rest on approximately 25 feet of plant
fill and were poured in October 1977 The structure is further
described in Section 3.8 of this supplement. In July 1978', with the

.

generator pedestals and approximately 60 percent of the DGB completed,

field settlement measurements begun in March 1978 indicated larger than

predicted. values of settlement. By December 1978, the largest measured

settlement, located in the southeast corner of the building, had reached .

' 4.25 inches which already exceeded the building's initial 40 year

settlement prediction of 2.8 inches.

The applicant temporarily halted construction of the DGB and completed a
'

subsurface exploration program in the plant fill in late 1978. The

results of these explorations revealed that the fill did not meet

specified compaction requirements at all points in the fill. The fill

was shown to be highly variable and ranged in consistency from very soft

- to very stiff for the cohesive soils and from very loose to dense for

the granular soils. After .considering several alternatives for
.

'

rectifying the inadequately compacted fill, the applicant, on the advice
.

.

e e e * * *
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of its consultants, elected to surcharge the partially completed

structure with 20 feet of sand placed above plant grade elevation 634

The sand fill was placed to approximately elevation 654 in each of the

four interior bays of the DGB and extended horizontally at elevation 654
,

for a 20 foot distance around the east, south and west perimeter of the

DGB. Along the north wall, where the DGB is adjacent to the turbine

building, the 20 feet depth of sand extended for approximately 19 feet,

and was retained by a temporary wall to protect the turbine building.

Placement of surcharge fill was initiated in January 1979 and reached

the maximum 20 feet surcharge height in April 1979 when approximately 94

percent of the DGB structure was completed. The purpose of surcharging

was to accelerate the settlement of the cohesive fill soils under a load

that would produce vertical stresses at all depths in the fill in excess *

o'f those which would result during plant operation.
.

The applicant's consultants recommended removal of the sand surcharge in -

mid-August 1979 following their favorable evaluation of the settlement

and piezometer data recorded during the surcharge period. The largest

amount of additional settlement recorded under the surcharge load

occurred in the southeast corner of the DGB and reached 3.20 inches,

which resulted in a total settlement of 7.45 inches for this portion of

the DGB structure. The settlements measured before, during and after

surcharging of the DGB are presented in FSAR Figures 2.5-124 through

2.5-126.

.
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Surcharging was intended to resolve the uncertainties related to future
.

settlements of the cohesive fill soils but was acknowledged to be

limited in producing meaningful results in the granular fill soils.

The concern for the safe operation of the Midland plant due to the
,

presence of the loose granular fill soils with potential for

liquefaction has been addressed by the installation of the permanent

dewatering system which is discussed in the Sections 2.5.4.4.4 and

2.5.4.5.5 of this SSER.

The staff concurs with the applicant that the surcharge program did'

accelerate the consolidation of the plant fill beneath the DGB and will

result in smaller and more tolerable settlements during plant operation.
*'

However, the staff also recognizes that surcharging the essentially

completed DGB structure did nothing to avoid the undesirable and large

total and differential settlements which did result, with the

accompanying concerns for structural degradation (warping and *

cracking of the reinforced concrete - see Section 3.8 of this SSER).

The major objective of this review has been to correctly determine the

. amounts of total and differential settlements that have already occurred

and which will occur in the future beneath the DGB. This basic

settlement data is essential for use in a structural analysis that

evaluates the effects of these settlement stresses, in conjunction with+

i other required load combinations in order to reach an engineering

conclusion on the safe performance of the OGB.;

. ,

! ,.

.

.
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Several piezoonter and settlement readings recorded in the field during

-the time of surcharging raised reasonable doubts before the staff and

its consultant as to whether the surcharge load was maintained long

enough to cause the more compressible plant fill soils to reach

secondary censolidation. To resolve this concern the staff and its

consultants requested additional explorations in the surcharged plant

fill in order to recover undisturbed soil samples of fill that could be 1

laboratory tested for shear strength and compressibility
f

characteristics. This work was completed in the spring of 1981 and

results furnished to the staff in July 1981. The final conclusion

reached by the staff and its consultant following our evaluation of the

laboratory results is that the future settlements (time frame of.

,t

12/31/81 to 12/31/2025, FSAR Figure 2.5-127) identified by the applicant

for use in their structural analysis of.the DG8 is sufficiently

conservative. The future settlemer.ts identified cover the settlements

which have been calculated for the more compressible zones of cohesive
.

fill soils that were recovered in the NRC requested borings where
>

attainment of 100 percent primary consolidation was shown not to have
1

been achieved.
'
,

;
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The staff and its consultant did not agree with the selection of
"

settlement values, obtained prior to November 24, 1978, which were used

by the applicant's consultants nor with the applicant's indicated status

of construction which affected the flexibility of the integral footing

and walls built prior to this time. These differences resulted from our

evaluation of the applicant's June 1,1982 submittal, " Structural

Stresses Induced by Differential Settlement of the Diesel Generator

Building."

In response to these differences the applicant made additional analysis

of the effects of settlement and presented the results of this study at

the July 27-30, 1982 Design Audit. The various time frames for which
.

the effects of settlement have been analyzed and which were dicussed at

the audit are as follows:

Time Frames Case Study Type of Status of
Study Construction

3/28/78 to 8/15/78 IA Hand Top El 654 (East Wall)-

(, Before surcharging) Calculation Top El 656.5 (South ,

. . . ,

8/15/78 to 1/5/79 1B Finite element Top El. 662
(Beforesurcharging) - computer

i

'

1/5/79 to 8/3/79 2A Finite element Fully completed -

(During surcharging) - computer '

8/3/79 to 12/31/2025 28 Finite element Fully complete
(After Surcharging) - computer

.
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We have reviewed the calcunctions for Case 1A and the settlement input

and results of the finite elment studies for Cases 18, 2A and 2B which

were provided at the July,1982 Design Audit. Our conclusions on these

studies are as follows:

1. The total and differential settlements that have been identified '

* ,

for Cases IA,18, 2A and 28 are correct and we are in agreement

with the applicant on the ststus of construction at these various

' time frames. It should be noted that DG8 construction began in
T

October 1977 and settlement monitoring was initiated in March 1978.
.

2. We are in agreement with the identified settlements tabulated t

for Cases 18, 2A and 28. However, we do not agree that the

straight line plot assumed to replace the actual measured -

settlements on each wall and used in the finite element analyses is

appropriate or conservative. The staff plans to further evaluate

the error bands of the surveyed settlements which are indicated

by the applicant.
.
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3. In our opinion the best information available is the measured

settlements; the assumed straight line plot and the results of the

finite element studies do not reasonably match these measured

values. The stress levels 'n the DGB caused by the settlements and

other required load combinations are discussed in Section 3.8 of

this SSER, along with the plans of.the staff ind its consultants to

assess the effects of the measured and future differential

settlements.
,

2.5.4.4.3 Surcharging of the Borated Storage Tank Foundations

As discussed in SER Section 1.12.8, the foundations of the two borated

water storage tanks (BWST) were constructed in July 1978 and in January

1979. The erection of the tanks were completed by December 1979. To *

demonstrate the adequacy of the plant fill supporting the tanks, the

applicant filled the tanks with water in October 1980 and monitored the

resulting foundation settlements. -

In January 1981, the applicant reported differential settlements between

the ring wall foundations and the outside portions of the valve pits.

Following the applicant's investigation, which indicated cracks ie the

ring beam of Unit I tank as wide as .063 inch and .035 inch for Unit 2

tank, the applicant concluded that the observed differential settlements

had occurred because there were larger foundation areas beneath the

valve pits which resulted in lower foundation pressures under the valvo

.
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pits than beneath the ring wall foundations. The applicant further

concludad that this nonuniform loading condition created the

differential settlements and the localized areas 'of foundation
. ~

overstress.

'
'

The staff does not agree with the applicant!s conclusions as to cause.

Based on the results of the soils investigations.:of the fill in.the tank

farm area, on the results of plate load tests and on the observed total

and differential settlements which did occur, the staff con:ludes the

behavior;of. the tank foundation is not indicative of a well compactedr

fill.

To correct'the BWST foundation problem ~the applicant proposed three
'

:

actions which included:

1. _ Surcharge the val'v'e~ pits to reduce the amount of differential -

and future; settlements. This action was completed by February 1982

over a four month period.~g m+
5 '

i 3 .

2. Integrally construct a new reinforced concrete; ring beam.around

the periphery of the existing cracked ring.
c..> ,

, .

3. Releval)th'e tank (U. nit 1) which had experienced t'he largest

settlements to the original constructionttolerance,
a _t !

'
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Based on~ the results of field settlement records and design reports

provided by the applicant, the staff agrees that future differential

settlements will be small because'of the surcharging which has been

completed for-both the-valve pits and ring beam foundations. The future

. settlements which are estimated to occur during plant operation have

been enveloped and addressed in the structural analysis for the new ring
1

*

beams. For the above reasons, the staff and its consultant conclude

that the BWST foundations are acceptable and will provide a stable and

safe foundation.

Several remaining review issues are listed in Table 2.ji_ of this SSER

for the BWST. These issues deal with the development of a long term

settlement monitoring plan during plant operation, and FSAR

documentation on the as-built conditions for the new ring beam

foundations, and releveling operations which remain to be completed.

.
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2.5.4.4.4 Permanent Dewatering _

To eliminate concerns for liquefaction potential of the inadequately

compacted loose granular fill materials, the applicant has installed a

permanent dewatering system.

The staff's assessment of liquefaction potential is provided in section

2.5.4.5.5 and the staff's evaluation of the proposed permanent

dewatering system was presented in SER Section 2.4.6.2 and is further

' discussed in Section 2.4 of this SSER.

~

2.5.4.4.5 Excavation and Backfill

In this Section the foundation treatment of the plant fill. soils

supporting the seismic Category I piping systems is described following

a'brief summary of the settlement problem.*

The soil profiles developed along the_ alignment of safety related

underground piping show predominantly stiff to hard clay fill soils with

some highly variable layering of soft' clays and loose sands. FSAR

Figures 2.5-100 and 101- show typical profiles with subsurface conditions

based on borings completed'near the buried piping.
,
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To permit an assessment of the condition of the underground piping

because of.the plant fill problem, internal profiling of some of the

buried pipes was completed to establish pipe deflection (settlement)

profiles. -The results of profiling indicated that the present pipe

invert elevations have maximum daviations from 6 to 16 inches below the

originally intended design invert elevations. The majority of these

deviations are in the range of 9 to 11 inches. The allowable placement

tolerances for installing the pipe in the field during construction was
'

specified at plus or minus 2 inches from the established design invert

elevations. Allowing for _the lower tolerance of minus 2 inches during

installation, which tolerances were reported to have been verified in

the field, would indicate that pipe settlements of 4 to 14 inches have
*

occurred.

Using the actually observed settlement records of a series of markers

(borros anchors) in the vicinity of the buried piping, the applicant has -

estimated a future settlement for the piping system to be a maximum of 3

inches during the.40-year period of plant operation. The staff agrees

that the estimated 3 inches maximum settlement is a conservative upper

bound limit provided no additional significant load is placed over the

piping. The applicant has committed to providing a technical

specification by the Fall of 1982 which will include the control

measures to be required in restricting placement of heavy loads over

buried piping and conduits.

.
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The applicant has also committed to providing.its plan for addressing

the staff's concern where underground piping and conduits-are crossed by

f the free 7.ewall. The freezewall is a temporary barrier to prevent

groundwater from entering the underpinning excavations for the control-

tower, EPA's and FIVP. This concern has developed because of a

modification to the originally proposed freezewall crossing design and

- which has the potential for creating differential settlements along the

piping.
.

Some of the piping lines have already been relieved of stresses due to

differential settlement by excavating down to the installed pipes,

cutting the lines and then refitting the pipes. The extent of this

completed work and also future planned rebedding work is shown on Figure -

7 of the applicant's March 16, 1982 submittal. Figure 7 also shows the

areal extent where excavation, pipe replacement and backfill for the

i 36-inch and 26-inch diameter service water pipes is to be completed just -

north of the SWPS and Circulating Water Intake Structure.

Excavation, rebedding and backfill for the 26-inch service water lines

will be carried out because the loose sand fill in this area, which is

indicated by low SPT blow counts, has. potential for liquefaction under

SSE loading condition. If failure of the non-Category I permanent

dewatering system were assumed, then there may not be sufficient time to

either repair the dewatering system and/or shut the plant down because

of-the. closeness of this problem area to the cooling pond, where

recharge of the ground water has been demonstrated to cccur rapidly

'(approximately within three days).

.
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The applicant has committed to excavating the loose sand fill down to~

elevation-610 within _a braced excavation that-will also temporarily
.

support |the existing service water piping which has an invert elevation
Backfill of this braced trenchat approximately elevation 626.

excavation will consist of K-KRETE, a commercial brand name for a

low-strength-(minimum compressive strength of 250 psi) fly ash concrete

The K-KRETE is to be placed to a level of one foot above the topmix.
, of the pipe using the applicable portions of concrete specifications

C-230 and C-231.

Concerns for differential-settlement have been addressed by requiring

the service water piping to be encircled with 6-inch thick polyethylene
,

The length of piping
planks that are connercially named Ethafoam 220. *

:to be wrapped with this compressible product within the K-KRETE is 40

feet and spans between the portion of piping on the full depth of

K-KRETE (to elevation 610)-to where it is supported on the existing clay
This transition length has been established in an analysis

-,

fill soils.

of pipe. stresses where a 3-inch differential settlement over this length'
>

has been assumed and shown to be tolerable.
_
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To verify that actual differential settlements do not exceed the assumed

design values, the staff has required the placement of additional

settlement markers at each end of the transition lengths at four

locations. Discussions on future settlement monitoring of underground
,

piping is presented in Section 2.5.4.6 of this SSER.

The above discussion on excavation and backfill details for the 36-inch

and 26-inch diameter service water pipelines is based on information

- presented by the applicant at the July 27-30, 1982 Design Audit. It is

anticipated that this information will be formally documented in an FSAR

amendment in the near future. The staff plans to review the formal FSAR

submittal but does not, at this time, feel an additional supplement to

the SER will be necessary on this issue. -

Base'd en the information provided by the applicant, the staff concludes

that the proposed' excavation and backfill remedial fix is a conservative .

and acceptable solution to the plant fill problem in this area, and if

properly carried out in the field, will provide a stable and safe

foundation for the underground piping.

.
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2.5.4.5 Foundation Stability

2.5.4.5.1 Bearing Capacity

The following discussians on the adaaaicy of the foundations to resist

bearing type failure are based on information received at the July

27-30, 1982 Design Audit. --The staff anticipates that this information,

particularly completion of Table 2-14, will be formally documented in an

FSAR amendment in the near future. The staff plans to verify the

accuracy of tha information documented in the fonnal FSAR submittal but

does not feel an additional supplement to the SER on this topic will be-

necessary.

.

The applicant has estimated that the. maximum static bearing pressures'

for seismic Category I structures which will occur will be on the very

stiff to hard clay natural soils beneath the underpinned control tower
,

- and electrical penetration areas. The gross bearing pressures for these

structures, respectively, are 15 KSF and 11 KSF for both dead and live

loads. The maximum gross static bearing pressure for structures founded

on the plant fill is 4.4 KSF at the DGB.

The maximum gross bearing pressures under the addition of dynamic

loading also occur at these same structures and are 20.6 KSF (CT),19.8

KSF-(EPA) and 5.7 KSF (DGB), respectively.

.
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The appl.icant has calculated factors of safety against bearing capacity

type. failure with the factor of safety defined as the ratio of the net

ultimate bearing capacity to the net bearing stress. Th'e net bearing

stress is equal to the applied gross load intensity minus the depth of

embedment times the unit weight of the soil above the bottom of the

foundation footing. The lowest calculated factors of safety are 3.4 and

2.4 at the underpinned control tower for static and dynamic loading

conditions, respectively.

Based on our review of the information provided by the applicant in the

FSAR and technical reports, including the design audit information, the-

staff and its consultants conclude that the resulting margins of safety
L

against bearing capacity type failure are acceptable and sufficiently -

conservative.

2.5.4.5.2 Vertical Movement .

Control Tower. The downward movement of the south end of the control

tower relative to the south end of the spent fuel pool in the auxiliary. '

building has been 0.24 inch during the period July 1978 through August

1981. Since the control tower was completed more than a year before

settlement observations were begun, and since the largest settlements

.

.
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of the poorly compacted fill are likely to have occured early in the

loading, it is reasonable to expect that differential settlements of 0.5

to 1.0 inch, or more, may have occurred from the beginning of loading to

date.

Electrical Penetration Areas. The downward movement of the east end of

'the east EPA relative to the adjacent control tower has been 0.2 inch

during the period July 1978 through August 1981. There has been
.

negligible differential settlement between the west end of the west EPA

-and the adjacent control tower.

The total recorded settlement of the control tower and the EPA's for the
*

period July 1978 to January 1982 has been 0.5 to 0.7 inch as shown on

FSAR Figure 2E.1-1. The settlement between the start of construction

and July 1978 was not measured.
-

.

.

Auxiliary Building. _The Applicant has estimated the differential

settlements that will occur between the new underpinning wall and the

auxiliary building for a 40-year plant life.to be:

a. Maximum settlement of control tower 0.25 inch

relative to auxiliary building

b. Maximum settlement of auxiliary 0.25 inch

building relative to control tower
.

.
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The staff and its consultants consider estimate a. above to be the most

reasonable estimate and find it acceptable. Both estimates have been

used in the analysis of the. structure to demonstrate that the FSAR

loading conditions plus these differential settlements will not cause

unacceptable stresses. Steel plates are to be added to the slab at

elevation 659 in the auxiliary building, after underpinning is complete,

to strengthen that critical location.
~

Service Water Pump Structure. The maximum measured differential

settlement of the overhang of the SWPS relative to the portion founded

on till has been about 0.2 inch. The total settlement of the SWPS has

been about 3/8 inch and is shown on FSAR Figure 2E.1-27.

*

The fact that the differential settlement.noted above for the SWPS is

small indicates either (a) the poorly-compacted fill under the overhang

has not settled significancly or (b) the overhang is being' supported as

a cantilever and did not follow the fill settlement, which would mean 'a -

gap may be found beneath the overhang during underpinning.

Settlements predicted by the Applicant after completion of the

underpinning wall of the SWPS overhang relative to the portion currently

on the till are 0.1 to 0.2 inch.

.
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The staff considers those estimates of differential settlements for-the

underpinned SWPS to be reasonable and acceptable.

Diesel Generator Building. The settlement history of the DGB and the

staff and its consultant's evaluation of the settlement's impact are

discussed in Subsection 2.5.4.4.2. The settlement history of the DGB is

presented on FSAR Figures 2.E.1-6 through 2.E.1-12.

Borated Water Storage Tanks. The settlement history, the applicant's

. proposed remedial fix and the staff and its consultant's evaluation of

future foundation stability of the BWST's are discussed in Subsection

2.5.4.4.3. - The settlement history of the BWST's are shown on FSAR

Figures 2E.1-17,18, 20 and 21. -

Reactor Centainment Buildings. The reactor containment buildings are

founded on the overconsolidated, very stiff to hard natural clay soil. .

' Total settlements based on the adopted low recompression indices ranging

from 0.002 to 0.006 are conservatively estimated to be approximately 2.4

inches and 2.3 inches for reactor units 1 and 2, respectively. These

estimated settlements include a settlement of 0.6 inch resulting from

lowering of the groundwater to Elevation 590 by the permanent dewatering
.
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system. As shown on FSAR Figure 2E.1-2, the average settlement actually

recorded in the field up to January 1982 is approximately 0.75 inch for

both reactor building units with the maximum settlement of 1.1 inch

occurring-beneath Unit 1.

The_ staff and its consultants consider the estimated settlements for the

reactor cantainment buildings to be conservative and acceptable.

Underground Piping. The settlement of seismic Category I underground

piping has previously been discussed in Subsection 2.5.4.4.5.

2.5.4.5.3 Strain and Horizontal Movements
*

There have been no measurements made of the horizontal movement of

structures to date, but settlements that may take place while

underpinning the control tower and EPA's may cause the- top of these

structures to move southward toward the turbine building. Monitoring

instruments are being installed to measure potential horizontal

movements between all adjoining structures during underpinning.

In addition, strains that may develop in the SWPS will be measured at

critical locations.

.
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The staff and its consultants consider the strain and horizontal

y . movement monitoring program (locations, frequency of readings, etc.)

which has.been proposed during underpinning operations by the Applicant

. to.be. acceptable.

.

2.5.4.5.4- Lateral Loads
~

. The walls of seismic Category I structures below plant grade elevation

634 were designed to resist at- rest lateral earth pressures using the

equivalent fluid pressure concept. The adopted design equivalent fluid

unit weights are presented on Table 2.5-15 of the FSAR. The adopted

fluid pressures are. equivalent to an at-rest lateral earth pressure

coefficient of 0.5 for sand soils and approximately 0.7 for clay soils.

Walls were conservatively designed allowing for full hydrostatic *

groundwater pressures from a water level at elevation 627 in combination

with SSE loading.

.

For dynamic loading conditions, the Seed-Whitman simplified procedure

for approximating the Mononobe-Okabe approach was used in design. A

peak horizontal ground surface acceleration of 0.12g was used for

estimating inertial forces.

.
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The staff and its consultants conclude that the methods used to estimate

lateral earth pressures on seismic Category I subsurface walls are

. conservative and acceptable and.in accordance with current state of the
'

art engineering practice.

2.5.4.5.5 Liquefaction Potential

In February 1978 the staff in its review of the Midland FSAR forwarded

Request 362.2 to the applicant seeking documentation on the method which

was used to remove loose natural sands (san'ds with less than 75%

relative density) from the foundations of safety related structures as

'the applicant had committed to do in the PSAR. In its response to

Request 362.2 the applicant was unable to furnish document 5 tion'on the
~

field operations completed to remove the loose natural sands. Instead,

the applicant provided the results of boring explorations wh'ich were

drilled _in August.and Septembef of 1978 and in 1979.(these borings were

completed after site area fill had been placed to plant grade) that did ~

not. indicate the' presence of loose natural sands.beneath safety related

structures. Based on the results of all completed exploration programs,

including the later 1978 and 1979 standard penetration test data, the

applicant concluded that the natural sands existing in'the plant area

have relative densities greater than 75%.
'
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The'two methods for analyzing safety against liquefaction for the

natural granular soils that the applicant has presented in FSAR Section
.v

2.5.4.8 utilize the results of standard penetration test (SPT)

blowcounts. On the basis of the high SPT values recorded in the natural

soils /in the extensive subsurface investigation programs which have been

completed, the applicant has concluded that there are no liquefiable

natural granular soils beneath safety related structures at the Midland
,

site. The staff has reviewed these data and concurs in this finding.

In'the same subsurface exploration program completed in late 1978 and

early 1979, following discovery of the diesel generator building (DGB)

. settlement problem, potentially liquefiable granular soils were

discovered in the structural backfill placed beneath certain Seismic *

Category I structures and underground utilities. The affected

facilities included the DGB, electrical penetration areas, railroad bay,

(cantilevered portion of the service water pump structure and a portion -

of.the service water piping.
&
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In July 1979 the applicant reported the findings of its liquefaction

studies using the results of the 1978 and 1979 explorations. In this

study the applicant had adopted a peak ground surface acceleration of

0.12g, a groundwater level at elevation 627 (operating level of cooling

pond) and conservatively adopted a Magnitude 7.5 earthquake for relating

cyclic stress ratio causing liquefaction with'SPT values. Of the three

areas investigated for liquefaction, the applicant concluded that

liquefaction could-be a problem at the DGB, was unlikely at the railroad
~

bay area and was not a problem at the auxiliary building control tower

area. -In order to alleviate its concerns for liquefaction potential,

the applicant ultimately chose to provide a permanent dewatering system

which is discussed in Section 2.5.4.4.4.
.

In ~May 1980, the staff's consultant, the Corps of Engineers, concluded

an independent liquefaction analysis using the Seed-Idriss simplified

method. In-the Corps study a groundwater level at elevation 610 was -

selected based on the applicants stated intention to maintain, by

pumping, groundwater below this elevation, a Magnitude 6 earthquake and

a peak ground surface acceleration of 0.19 . The results of the Corps9

study indicated that fill soils are safe against liquefaction for
,

earthquakes that would produce a peak ground surface acceleration up to

0.199 if the groundwater was maintained below elevation 610. A minimum

factor of safety equal to 1.5 was met using the simplified method of

analysis.

.
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The areas of the site where it is necessary te maintain-the groundwater

level below elevation 610 are the diesel generator building area and the

railroad bay area. The problem with loose granular backfill soils

previously identified in other areas (electrical penetration areas,

cantilevered portion of the service water pump structure and service

water piping) is acceptably resolved by the proposed underpinning and by

excavation and backfill remedial measures.

The staff concurs with the applicant's finding that the permanent

dewatering system will eliminate the potential for liquefaction in the

granular backfill soils identified above. An acceptable margin of

safety against liquefaction potential 13 available for earthquakes with

.a peak ground surface acceleration up to 0.19 , which is more severe9 -

than the earthquakes used to establish the site-specific response

spectrum at top of fill, provided the groundwater is maintained below

elevation 610. SER section 2.4.6.2 discussed the permanent dewatering

system and the staff's basis for reasonable assurance that the

groundwater will be maintained below elevation 610 during plant

operation.

.
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- 2.5.4.5.6 Dynamic Loading

' Section 2.5.2 of-the SER provides the staff's assessment of the SSE and

OBE design carthquakes to be used for the design of the Midland plant.

The site-specific response spectrum approach was used and was

independently. checked by our consultant who utilized the SHAKE Computer

- Code one-dimensional wave propagation analysis to study possible local

amplification effects on the earthquake ground motion. The independent

- study also evaluated the effects of variations in plant fill properties

~(stiffnesse:) and the effects of variations -in input accelerograms on

- the ground motion. The effects of both these variations were shown to
'

- have-significant impact.on amplification of the earthquake ground

motion.
.

4

The independent study also resulted in the identification of a problem-

with the applicant's input into its wave propagation . analysis where

acceptable input values of shear wave velocities were being incorrectly

reduced by the computer code to unacceptably low values for the plant

fill. This problem was corrected and resulted in better agreement with

results of the site-specific response spectrum approach. A major

conclusion of our consultants study was that the amplification for the

top of plant fill over that at the top of natural till soils, using the

site specific response spectrum approach, is.more conservative than the

espectrum developed by application of the SHAKE results.
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A check was made on the seismically indaced settlements that were

estimated by the applicant to range from 0.25 inch to 0.50 inch (Table

4-1A in Responses to NRC Requests Regarding Plant Fill). We conclude

that these settlements are acceptable for design and consider them to be

an upper bound for-the design earthquake loading conditions.

The applicant has estimated average shear modulus (G) values of 7700 KSF

for the glacial till and 1510 KSF for the plant fill in the shear strain

range of 10-2 to 10-3 percent. We consider these values to be

reasonable and acceptable for use in dynamic analysis and conclude that

the applicant's decision to allow 250 percent variation in the soil

spring constants is conservative.
.

2.5.4.6 Instrumentation and Monitoring

2.5.4.6.1 Underpinning

The following monitoring measurements and criteria are prescribed for -

underpinning of the auxiliary building area and SWPS.
;.

2.5.4.6.1.1 Measurements

'(References describing the instruments, location and monitoring

frequency are given for each type of measurement).

,
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Auxiliary Building

Total and differential settlements of the control tower, EPA's,a.

and FIVP's and total settlement of the auxiliary building.

Drawings Cl490 (6/21/82), C1491 (7/16/82), C1493 (7/16/82).

b. Differential horizontal movements between adjacent structures.

Drawings C1490 (6/21/82), C1491' (7/16/82), C1493'(7/16/82).

c. Strains in concrete at critical locations. Drawings C1495

(5/21/82) and C1493 (5/21/82).

d. . Settlement of some temporary and all permanent underpinning piers

relative to superstructure, at top and bottom of piers. *

Figure 2. of this SSER (Source: Applicant's testimony of

Nov. 1980, Fig. AUX 32).

.

Concrete stress in selected temporary and all permanente.

underpinning piers by means of Carlson stress meters near

top and bottom. Fig. 2. of this SSER (Source: Applicant's

testimony of Nov.1980, Fig. AUX 32).
.

f. Crack mapping. (Jan. 25, 1982 submittal by Applicant).

.
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g. Water levels in observation wells and piezometers. (Drawing

SK-G-566 Rev. 1 (5/14/82) and Specification 7220-C-198
~

(1/18/82), as amended at June 25, 1982 meeting during

conference call of July 1, 1982, and during Design Audit of

July 27-30, 1982.)

Small-diameter test holes (between in.) will be
advanceu cu a uep6o or a TL oeneath the proposed bearing level

(from a level 5 ft above the bearing level)'in 11 selected

piers to determine whether ground water under pressure exists in

sufficient volume to require special pier dewatering. The

selected piers are E12, W12, E10, W10, E7, W7, E4, W4; CT-1,

CT-6 and CT-12. If 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 two feet 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 by

the applicant a a conservative measure to confirm subsurface

conditions before reaching the bearing level (Design Audit

July 27-30, 1982).

.
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1. Fines 'in discharge ~ from dewatering wells. (Applicant's

letter of April 22, 1982, p. 19. This reference deals with

the SWPS. The same monitoring will be performed at the

auxiliary building).

Service Water Pump Structure (SWPS)

a. Total settlements at six locations around the structures and

' differential settlement between the north end of the overhang

and;the portion now founded on till (Applicant's letter of

April 19, 1982, p. III-9, Meeting, June 24-25, 1982; Design-

Audit July 27-30, 1982; Drwg Fig. SWPS-14 dated ' April 10,

1982).
..

.b. Strain of the concrete at critical locations near the inter-

section between the overhang and the deep. portion. (Applicant's

letter of April 19,1982, p. III-9; Drwg Fig. SWPS-14 dated .

April 10,-1982).

c. Settlement of the underpinning piers relative to the underside

of the foundation mat, at both top and bottom of the piers.
.

(Applicant's letter of April 19, 1982, p. 111-10).

.

$
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d. Concrete-stress levels within the underpinning piers near

the top and bottom for the three piers at each northerly

- corner. .(Applicant's letter of April 19,1982, p.111-10).

,

e. Length and width of existing cracks and of any new cracks that

develop throughout the structure. (Applicant'sletterof

April 19, 1982, p._III-10).

' f. - Water levels in observation wells and in piezameters in the

fill and in the sandy clay till. (Applicant's letter of

April 22, 1982, Meeting June 25-26, 1982; Conference call
.

July 1-2,.1982).
.

. g. Fines in the dewatering wells discharge. (Applicant's letter

of April 22, 1982, p. 19; Conference call, July 1-2,1982).

.

2.5.4.6.1.2' Criteria

Acceptance Criteria for Auxiliary Buildino

The differential settlements between the southerly ends of the control

tower and main auxiliary building, and between the southerly ends of the
,

'

EPA's and the main auxiliary building will be used to control

underpinning construction. Alert limits have been set at which the

'Ap'plicant will begin a re-evaluation of the behavior of the structure.

Also, action limits have been established at which the Applicant will

.
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implement. contingency plans (Specification C-200) to minimize subsequent-

movements. Limits which were agreed to by both the staff and its'

consultants and the. applicant at the July 27-30, 1982 Design Audit are

as follows:

Alert Limit Action Limit

in. in.
~

Phase 2 Construction 0.10 0.15

Phase 3 Construction
.

Step 3.1 0.15 0.25

Subsequent Steps 0.15(I) -0.25(I),

Phase 4 Construction (3)' O.20(2) 0.40(2)
.

(1) These values may be raised to 0.20 and 0.30 'in., respectively,
if each extensometer on the structure shows a strain change ,

smallerthan0.0010in./in.(0.17{}duringuncerpinningandthe
observations of the cracks in the structure all indicate that the
long-term behavior of the structure will not be significantly
influenced.

(2) Phase 4 represents the period of load-transfer from the jacks to
the' permanent underpinning.- At this stage, movements of_the
structure are well under control and should be negligible. The
previous observations of the cracks and strains in the structure
will be used to judge whether these limits are satisfactory.

.

(3) Phases of construction are shown on Drawing C-0101.

,

.

I

a

I
I

- , .

..



. .- - --__

.
. .

. .

.

.
.-

-52-

If the differential settlements shown in the above table reach 0.5 in.,

the Applicant will initiate discussions with NRC for consideration of

and concurrence with future actions prior to implementing those actions.

After the full jacking load has been applied to the permanent

underpinning for the EPA's and the CT, settlement will be monitored

until it has been shown that secondary compression of the bearing

stratum is occurring.

When the fines larger than 0.05 mm in the well discharge exceed 10 ppm,

the applicant will determine which well or wells are causing the -

difficulty and stop pumping from those wells. If necessary for

dewatering, the wells would be replaced. Also, the applicant will bring

to the attention of Region III any measurement indicating more than 10 ,

ppm coarser than 0.005 mm in the discharge water and the applicant will

evaluate its significance, with respect to the volume of foundation soil
./

that may be eroding. ,

.
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| Acceptance Criteria for SWPS
,

With respect to underpinning the SWPS, the following movement and strain

limits have been established:

! Differential settlement:
7;

Alert Limit: 0.05 in. L
,

Action Limit: 0.07 in.

Strain in concrete as measured by any extensometer:<

Action Limit: This limit has not been established.

Settlement of underpinning piers: .

! After jacking loads have been applied to final design values. -

settlement will be monitored until it has been shown that

secondary compression of the bearing stratum is occurring.

.

Width of cracks:-

Any new cracks exceeding 0.01 in width and existing cracks

exce(ding 0.030 in, width will be evaluated to determine
,

whether underpinning procedures should be altered or
'

continued. *

.

1
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Groundwater levels:

Water levels will be monitored to ensure that the

groundwater level has been lowered to at least the top

of the sandy clay till. An evaluation of potential

pervious layers in the bearing stratum below the under-

pinning piers for the SWPS will be made by continuous sampling
.

| in the six borings for the observation wells. At locations

where such pervious strata exist within 8 feet below the

pier bottom, the groundwater level will be lowered a minimum

of 2 feet below the bottom of the pier excavation.

! Fines in well discharge: .

Same as for Auxiliary building. *

Acceptance Criteria for FIVP

When the differential settlement between the FIVP and any adjacent .

structure reaches 3/8 in., the FIVP will be lifted back up to its

original position.

Pier Foundation Load Tests

On't. pier will be load tested at the auxiliary building and one at the

service water' pump structure. An additional pier will be tested at the

service water pump structure if the bearing level is within the dense

sandy alluvium rather than the hard sandy clay till. The piers will be

load tested so that a pressure equal to 1307, of the maximum predicted

bearing pressure throughout the operating life of the plant will be '

.

' i

~ *
*

,
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appliedtothYbearihgstratum. The,testprocedureshivebeenreviewed

andareac8eptabletothbstaff. (Design Audit July 27'30, 1982;-

.,

n '; . ~, ' n ,

Meeting' June 2526,f1982;,.Te.ephoneconferenceJuly 1-2, 1982,1

Applicant'isubmiktal,datedJune 14,1982.).,
~

,
- .

-

s
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. , ,

The (nonit6cing programs and th,e technica)(ar:d administrative procedures
.

.for evaluating and u n g the settlement and strain data during
'

- ..s e

underpinning'for. both the auxiliary building and .SWPS have been reviewed
s;

.

an'd are accepta.ble to the staff and its consultants.l
~

;
. . ~

.y(. .
'

t
4 . ..

. '
.

2.5.4.6'.21 Underground Piping ,

nr .,-

Both settlement and strain monitoring programs are to be carried out
; .g - . .. .

'

during plant operdtion'as a check on the effects of future soil

settiemenkYorf the $afe-functioning of seismic Category 1 underground ,

pipin'g; ;In this Section only the settlement ' monitoring program is
'

_

covered. 'St[idin monitorthg'is. discussed in Section 3.9 .
,o.

'
,

, " '
, ,

.e s . s

The applidant .in its March 16,1982 submittal to the NRC (Enclosure 1,
,

" Future Mc'nitc)ddh Program of Buried Service Water Piping for Midland

. Plant bnitslan~d;2") provided the criteria used ta select settlement
4 '* *

marker ~ locations, monitoring frequency, acceptance criteria and details
. ,s u

o'f!ypical,installati6nt
.
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The criteria used to select the locations of settlement markers included

locating them in areas of loosely compacted fill and where a large

potential for differential settlement existed. Using the soil profiles

and boring records along the piping alignments, the applicant selected
'

- ten settlement marker locations.

We have reviewed the proposed locations and using the same selection

criteria as the applicant have concluded that five additional markers

are_ required. At the July 27-30, 1982 Design Audit the applicant agreed

to install two additional markers on line 26"-0HBC-16, one on

26"-0HBC-55-and one on 26"-0HBC-54 at stationing recommended by the

staff. These markers are in addition to those required for,the

transition zone which is discussed in Section 2.5.4.4.5. .

The applicant has committed to increasing the frequency of its-

settlement monitoring from the originally proposed rate of once every 90
,

days:(March 16, 1982 submittal) to' monthly readings for the first sixp

months after markers have been installed. 'This increased frequency is

' intended to develop background and trends. until readings have stabilized

( 0.10 inch settlement from previous monthly reading). If after six

months the settlements have not stabilized, monthly readings are to
' continue until stabilization has been reached.

.
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Based on our review of the information presented in the FSAR and

technical reports and on the above applicant commitments, the staff

concludes that the settlement monitoring program for underground piping

is acceptable and in conjunction with the strain monitoring program and

pipe flow measurements will provide a suitable verification of the safe

functioning of seismic Category 1 piping.

2.5.4.6.3 Long Term Settlement Monitoring

The applicant has committed to providing a technical specification

covering long term settlement monitoring during plant operation that is

acceptable to the Staff. The technical specification is to be provided

in the fall of 1982 and will include identification of tot.al and

differential settlement action and alert levels with remedial measures .

if these, levels are reached. The settlement monitoring technical

specification will.be required to address all seismic Category 1

structures and piping systems.
.

2.5.4.7 Remaining Revieu Issues

The remaining OL safety review issues listed in Table 2.5 are primarily

related to the-development of operating technical specifications and the

f0ture submittal of confirmatory information

.
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normally required by FSAR documentation to record as-built construction

conditions. Information such as a graphical summary of actual

differential settlement records during underpinning and the results of

the. completed pier -load tests are examples of the anticipated as-built

records to be provided in future FSAR amendments.
,

Table 2.5

Remaining Review Issues

'

Involved Structures Review Issue

All seismic Category 1 Technical specification covering
structures and piping long term settlement monitoring

Control' Tower, EPA's, SWPS FSAR documentation on as-built-
BWST, Underground Piping condition.

,

Underground Piping and Technical specification covering
conduits restriction on placement of heavy

loads over buried piping and
conduits.

FSAR documentation on design -

modification at freezewall
crossings.

Diesel Generator Building Resolution of basis for error band
on surveyed settlements and the
assessment of the effects of the
measured and future differential
settler.ents'(See SSER SEction
2.5.4.4.2).

.
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2.5.4.8 Conclusions

In-summary, based on our review of.the information provided and

-identified in the preceding sections, the-staff and its consultants

conclude that the site and plant foundations, except for the diesel

generator building, for which ' analyses are pending, are acceptable and

will be adequate to safely support the seismic Category 1 structures,

underground piping and conduits at the Midland Plant, Units 1 and 2.

This conclusion is subject to the satisfactory evaluation of the staff

on the remaining review issues identified in Section 2.5.4.7.

.
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Harold R Dee. ton, Director
,0f fit.e of thc lear Praetor Regulation
Division of Licensing '

US t.'ucicar rep:1.it ory Commiss ion - ,
.

'D .hi: 9.cn, DC 70555

'!1;DLAND PLANT -
'

.RLP.-DIAL SOILS CONSTRUCTION RELEASE -
*

,i IL E 0485.16 SERIAL 18640

REF ERDiCES: 1) ACR'S Summa Report datecf hpril 19, 1982
2) ACRS Letter ated May 14, 1982
3) Memo from D Hood, dated July 19,1982, "Sunury of-

June 25, 19 Meeting on Soils Related Request for-

Infora.a t ion"
4) FSAR Amendment No 44 dated June 28, 1982

!The Soils Rr::.edial Project ( ich encortpassed completed and plur. d r .c d ia l
work, analysis of existing s ructures and those to be modified, and
idtvelop>.cnt of c onstruction thods) has been reviewed in detail by the NRC.
f;uuarous t uhr.ical sdn.ittal r elating to '.he soils subject matter, have been

A sp. cial surerary f,eport (Refern.ce 1) was prepared, covering the.bc'u te:4.
er tirs cn, e of the s e:r.edial soils effort, .~cr the ACRS subcontnittee. The
Soils Frc. ject was reviewed i detail by this s..bco.wittee which cor. cit.ded that .

no soils issues were unresolv d as documented in Reference 2 above. A meeting
(Refcrence 3) was held to dis uss the information submitted in response to

'NRC's recuests and to identif'y open items in the Draft SSER. itost of the
technical issues were resolved in this meeting. The FSAR was an. ended in

~ Reference 4 to include the reaedial soils modifications. The NRR ccmpleted
its review *of the project during an audit and concluded that all technical

-

~. issues had b,een resolved from July 27 ,30,1982.
,

i
Enclosures 1 through,5 descri be the remedial measures for the Auxiliary

! Building, Feedwater Isolation Valve Pits and Permanent Dewatering System,
' Service Water Pump Structure, Borated Water Storage Tank, Underground
' Utilities and Diesel Generator Building along with the respective acceptance
' criteria and comt.itments. En :losures 6 and 7 are the reference documents

- rp08F.2-0196bl00
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'which f.. .a tf:e basis of NRR sf aff r'eview of Phase II of ti e auxiliary building ,

ur' des pins.l .) work and the. red.rcnces for the remaining soi,ls rer;.edial work.
-| 1

In cos.Cdt s.:ti.>n of the thoroughness of f.RC's review, the completion of the
| ACRS Subco=aittee review, an the updating of the FSAR, Consumers Power
' Company rcquests an expedite construction release to allow implementation of
'the Remedial Work as describ in the enclosures. This release, a critical

' path element, is needed irre.e iately to maintain the construction schedule.'*

I
,

!
:The Company and Region III re ently signed a procedure for controlling
' detailed authorization of work activities by the Region. ,This procedure
' allows the Region to define the l l of detail desired in granting specific

....<en vr.mp.e.+.far..v ri a c! h.!tM v..
eve
MW,.3&rcho.m. trt.t. >ntia. .vt.6 ----

~ l.obpany/ Region'If1 pr'olbdure pill provide added assurance';that the NRC is
-

'- '

raaintaining nec'essary regulatory control over soils remedial work at the
Midland Site,

i

!
'

|EliCLOSURES (1) Auxiliary Bu;ilding, Feedwater Isolation Valve Pits (FIVP)
|

and Pennanent Dewatering System
.

(2) Service Wate r Pump Structure (SWPS)

(3) Borated Wate c Storage Tank (BWST)

(4) Underground Jtilities
*

.! (5) Dic el Ger.er itor Building (DGB) -

2

(6) Basis for th a Staff Concurrence for Phase II

((7) References f )r Remaining Soils Remedial Work

|JWC/lc
+,
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' AUXILIARY BUILDING, FD DWATE R ISOLATION VALVE PITS AND PERf!ANENT DEWATER!NG
~

j_ . .
.. .. .

,

'
.

Auxiliary Building Underpinni nn and Permanent Dm ataring to include:
.

i

,a. Excavation, including la[ ging and walers, of an acces shaft below
i elevation of 609' at the east and west ends of the EPAs. (The access
| shaf t to elevation of 605 ' was cotopleted pursuant to letter to J W Cook
| fro:n D G Eisenhut dated t- ay 25, 1982). ,

I ;

.b. Locating, drilling, instq11ing and operating wells for a ter.porary
construction dewatering system. Monitoring of the installed systerr is'

based'on an acceptance ci iteria of limijing soils particles to 10 pp:n on a,

0.05 rm filter media. Ar informational sample will also be obtained using,

' a 0.005 nn filter. Info;

available on site for re/rmation from the informational sample will bePermanent wells 'may also be used' iew by the N'RC.
for the temporary constrt ction dewatering system provided that the,

acceptar,ce criteria is IC ppm on a 0.005 nm filter. ;

'c. Locating, drilling and igstalling dewatering wells and accessories, for
operating a temporary frqezewall system. Utilities crossing throu h the
freezewall have been exca\.'ated to prevent frost heave affects and heave is
being monitored. Backfil.line of excavation under ard around utilities
will be based upon a repqrt developed fecm actual heave rudings. This
report will be submitted to NRC for concurrence prior to beginning this
backfill. ~

.

'd. Installation and operation of a temporary ruonitoring systen to measure
buildingconditionsdurinhunderpinningactivities. The n'nitoring !ystem
will include relative and actual displacement and strain instrumentationt

at-critical locations. The acceptance criteria varies with the phase of,

construction. Attachment I to this enclosure provides' numerical values
1: for alett and action levels which are applicable durin'g the underpinning

,

,

J, work. At.tachment 2 to thks enclosure provides cefinitions for alert and
action levels. The data abtained b9 this system is used to evaluate;

: building conditions durin g the actual underpinning dis' cussed in the
activities in the followi lg steps.

e. Excavating,-installing steel sets and lagging drifts for access to the
underpinning pier excavathons.

.. .. ..

f._ Installation of Pier 11 Ugst and associated pier load test. The load
sequence will be 0% to 50g to 25% to 130% of the load corresponding to the,

bearing pressure allowed ror the seismic loading combination. After the
; completion of the test, t ie load will~ be brought down to the design load.
I

'g . Dig, reinforce, place pie - instrumentation, place concrete and Jack
remaining temporary piers Load transfer to the piers is to be corpleted,

and the jacks to be locke f-off at the piers when the following criteria is
| met:

rp0882-0196b100
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1) The pier ..iii te lcaded to 125% of the specified jacking load and
continued at the t load'until the relative movement between the; ,

top of the pier 2nd the underpinned structure is less than 0.01
inch for a conti mous one hour period. When condition (i) is

; satisfied,

'
fi) the pier load wi ll be reduced to 110% of the 'specified jacking

load and contindgd at that load until the relative movement'

; between the top pf the pier and the underpinned structure is less
| than 0.01 inch ip a continuous 24 hour period. When this
! condition is satisfied, the pier will be locked-off.

| When en =vatino in enbm blats f ratural or filli snils, the aroundsater
l' will be raintained 2 feet balnw the Mvanca nf aveavation. In adfition, li

prooing program will be eSployed in selected piers. These piers are
E/W 4, E/W 7, E/W 10, E/l 12 CT 1, CT 6 and CT 12. The probing will be
with a 4-inch maxicium aug r from 5 feet above to 5 feet below the design
bearing elevation. If wa er is encountered while drilling, the stratum
will be sufficiently dewa ered to provide a stable bearing condition.

9F ' h. Modifications to selected stee.1 beam connections for beams supporting 2
slabs adjacent to the Con $rol Tower area to allow the relative )

'

I displacements discussed i n Item (d) above. f
L *

1. Excavation for and instal lation of the Electrical Penetration Area (EPA)
orillage beams. In areas where soil support of the EPA is critical
{ grillage at Piers 8 and ), bulkheads are designed for "at rest" soil
prdssure to minimize loss of soil support. The grillage beams will be
loaded while monitoring r21ative settlement of supporting piers and the
EPA. *

i
j. Installation of permanent load carrying piers under the control tower and

loading. Load transfer t ) the piers will be complete and the jacks will
; be locked.off at the spec'ified jacking load when the following criteria is
; met. -..

| . .

1)'*The pier will be loaded to 125% of the pie'r's specified jacking
,

i load and continu ad at chat load until the relative movement
! between"the top af the pier and the underpinn'ed structure is less
i than 0.01 inch 1 1 a continuous'one hour period. When condition
[ (i) is satisfied ,

'f i) th'e pier load wi jl be reduced to 110% of the pier's specified
. jacking load and continued at that load until the relative

movement between the top of the pier and the underpinned
structure is les ; than 0.01 inch for a continueus 24 hour period.

' !! hen this condit ion is satisfied, the pier will be locked-off.

k. Removal oi fill material under the EPA and Control Tower. Upon reaching
! established elevations, s truts between the temporary p;iers in the turbine
| building and the containm ent building will be installed to provide lateral

support to the temporary )iers. Under the control tower, struts will bei

}
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installed between the sath Auxiliary Building wall and the permanent'

piers at the" control"to?or south wall to provide lateral support while the
penaanent tralls are beir g constructed and backfilled.

1. Removal of the existing temporary post-tensioning system from the EPA
walls.

,

m. Construction of the perr.anent walls in lif ts. Upon completion of the
| first lift under the EPA, struts will be installed between the containe.ent

building and the perman( nt wall and between the permanent wall and the
temporary piers under tfe turbine building. These struts provide lateral
support to the temporar piers during construction of the second lift
which necessitates remo al of the initial struts installed during general' excavation. In the con rol tower, the' completion of the first lift will'
be followed by installa fon of compacted backfill and installation of a
concrete slab between tt e south wall of the Aux Building and the south
control tower permanent wall to provide lateral support to the permar.ent,

8 wall.
.

, n. Transfer of EPA load frca the temporary piers under the turbine building
! to the permanent wall urder the EPA and transfer of Control Tcwer load
! from the individual perc anent piers to the integrated permanent wall.
. Load transfer to the wall will be conplete; the jacks locked off, wedges'

and shims driven betweer the wall and the supported structure and grouted
in place when all the fc ilowing criteria are met:

1. The jacking load for the permanent underpinning will be -

maintained at 'the 'specified value for at least 30 days and;

ii. a semilogarithmic plot of settlecent versu6 ime approaches a'

straight line, and; gj gg y 7
; 114.. the settlement increment in the last 30 days of sustained load
! does not exceed 0.05 inches, and; .

| iv. the settlement increment in the last 10 days of sustained load.

~| does 'n'ot exceed 0.01 inches. .

I
o. Installation of rock bol ts, grouted in dowels and closure sections of the

' underpinning wall.
,, . . . . . ..

, p. Installing a permanent support system for the FIVP consisting of a
. concrete jacking slab re! sting on controlled compacted fill over the till.
'.

The fines portion of the fill will be nonplastic as determined by
hydrometer or Atterberg limits testing and inspection'by Resident
Geotechnical Engineer. The backfill will be properly moisture conditioned

[ by soaking irndf ately prior to compaction. Compaction acceptance
criteria will be 95% modified proctor or 85% relative density based oni

! tests performed prior to placement. Equipment will be qualified by the
| test fill method. Also includes jacking of the FIVP against the jacking
j slab and filling of the gap between the existing' foundation and the

jacking slab by lean coricrete. 7
#

rp0882-0196b100 [
.,

.

e



i -

j.- 4-

i -

,

| q. Removal of the tempo,r,ary grillage beam support system'of the FIVP.
~

,

r. Crack nonitoring during sarious underpinning stages of the critical areas.
The critical areas incluc e portions of slab at El 659'-0", porticns of the

"
-

shear walls near column rows 5.3 and 7.8, and portions of the intersection
of EPA walls and the confrol tower wall, including ths EPA wall, the

~control tower wall and tFe slabs at that intersection. The alert and
i action levels, as definec in Attachment 2 to this ' enclosure, for the crack

j widths at the critical lc cations are as follows:
,

, i

|, alert: any new crack exceeding 10 mils or any crack exceeding 30 mils
.

act' ion: any crack reachin 60 mils'

To w C0 I 'NABackfill the|Ob-fcompleted (pe
'

rmanent walls, Iunnels, drif ts and access shafts.
-

s.

, t. Repair, in the control tcwer and EPA, of accessible cracks 20 mils (0.020
inches) and larger in the accessible exterior walls and accessible
interior walls below the permanent water table which exhibit weeping
characteristics by epoxy injsction. Application of sealant to accessible*

exterior concrete walls. .
,

Locating, drilling,instailling and operating a permanent site dewateringu.
system including installa tion of piping, electrical and centrol systems,
tionitoring of the install,ed system is based on acceptance criteria of
limiting soils particles to 10 ppm on a 0.005 mm filter madia.

..

.
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\Alprt ,L_evel,* h-

,

All values up to the alert it. vel are cor sidered to be wit $1n normal working
-ranges.

,

Setticment readings should bc reviewed by the resident structural engineer
daily. In general, for readings below the alert level, attention should be
focused on the value of the deadings versus the const'ruction progress and any

. indication of trends that wotild indicate the alert level may be exceeded.

Once the alert level is exce ded, the site resident engineer must inform
, engineering in Ann Acbor of he situation. The data including information
'from the other appropriate d ta mechanisns should be cwaluated in total.
|Where trends exist that indi gte the actica level is likely to be reached,

;rcrrady the situation. (flote: It is reco
that the evaluation may well conclude that no changes are, warranted.) gnized, plans should be evaluated to

.

Action Levels * ,

,
,

Values in excess of the action level must be reviewed by the resident
' structural engineer and as sdan as possible by engineering in Ann Arbor,
i
, Plans should be initiated to modify the condition that caused the settle.r. ant
reading to exceed the action level. Consumers Pcwer Company must be inforr.ad

Iof the revised plan so that the ?!RC can be advised of the situation. Theirevised plan shall be intitia'ted irmediately upon verbal notification by the .

nges are warranted.)gnized that the evaluation(fiote: It is reco: resident structural engineer.
If continuous movement'nay well conclude that no cha

'beyond action level occurs, ihnediate action shall be taken.
! ! '

. . . . ~
'

. ,

,
* - Crack width levels corres pond to these definitions for' Alert and Acticn.

,

.
.

.
.
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'
SERs100 WATER PU:!P STRUCTURE

j. '-

i. ... ..,
'

' Service Water Pumg Structure (SUPS),Undery_innhto include:

,a. Locating, drilling, insta lling and operating a temporary construction
dewatering system. TheQiter surface will be maintained 2 feet below the
excavation if sand is pre,sent. Monitoring of the frstalled system 1s
based on an acceptance criteria of limiting soils particles to 10 ppm on
a 0.05 mm filter media. An informational sample will also be obtained -.

using a 0.005 filter which will be available for on-site NRC review.'

b. Locating, drilling and iqstalling piles for excavation of access tunnel
and adjacent underground ' utilities. Pjacingofconcretebackfill,

c. Excavation and lagging fc r exterior access along the north and east face
of the SWPS.

. .

'd. Excavation of interior access shaft along Circulating Water Pump Structure
: side of SWPS.

e. Installation and operaticn of a temporary monitoring system to measure
building conditions during underpinning activities. The monitoring system
will include both relatti displacement and strain instrumentation. The
acceptance criteria for e relative displacement instruments has been
established as follcws: 1ert = 50 mils; Action = 70 mils. The
acceptance criteria for e strain instrumentation are as'follcws: For
20-foot gage length - Al et = 0.0007, Action = 0.0014 and for the 5-foot .

gage length - Alert = 0, 01. Action = 0.0002. (See Attachnent 1 to this
,

enclosure for definition of Alert and Action limits.) ~ The data obtained
! by this system is used t6 evaluate building conditions during the

following steps.|

'
I
i f. Installation of Pier 1 E st and associated pier load test. The load

*

sequence will be O!; to 5 to 25% to 130% of the load corresponding to the
bearing pressure' allowed or the seismic loading combination. Af ter the
completion of the load t st, the load will be brought down to the design
load.

' g. Dig, reinforce, place pier instrumentation, place concrete and jack
remaining piers. These a tivities are to be controlled by appropriate .

procedures. Load transf to the piers will be completed and the jacks
will be locked-off when ie following criteria is met:

i) The pier will be loaded to 125% of the specified jacking load and
continued at tha load until the relative movement between the
top of the pier ,and the underpinned structure is less than 0.01

> inch for a conti nuous one hour period. Whencondition(i)is
satisfied,

;

11) the pier load wi ll be reduced to 110% of the specified jacking
load and continued at that load until the relative movement,

between the top of the pier and the underpinned structure is less
i rp0882-0196bl00
>
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than0.01inchAn a co'ntinuous 24 hour period. When this' '

-
.

condition is. sat isfied, the pier will he locked-off.
,

h. Removal of the existing tempora'ry post-tensioning from the north-south
exterior walls of the bui'iding.

,

'
i. Final load transfer to it e completed underpinning system. The load

be controlled by the foll,ed by appropriate procedures.
transfer will be contro11 l.oad Transfer will -

.

owing acceptance criteria:.

,

maintained at t'd for the permanent underpinning will be1. The jacking loa.

he specified value for at least 30 days and;

11. a senilhrithrt ic plot of settlement versus time must approaches
~#'

straight line ;*

111. the settlement increment in the last 30 days' of sustaineif load
t

will not exceec'O.05 inches, and;

iv. the settlement increment in the last 10 days of sustained load.

will not exceed 0.01 inches.
,

.

'
j. Install anchor bolts, grouted in dowels, closure pits and sections of the

underpinning. 1
wl4 C f-IT 6I-IbBackfill a/rTnd complete construction.

'

k.

Crack r.cnitoring, during ;he SWPS resting on fill.various undcrpinning stages, of critical areas in1. ,

the overhang portion of t The critical arets are
the north-south walls of the overhang and the roof slabs at the junction .

of the overhang portion the building with the deeper portion of the
building. The alert and ction levels, as defined in Attachment 1 to this

,

enclosure for the crack idths in the critical areas are as follows:
*

.

alert: , any new crack exceeding 10 mils or any crack exceeding 30 mils' -

f action: any crask reachi lg 60 mils .

I
,m. Repair of exterior accessible cracks 20 mils (0.020 inches) and larger and

interior cracks below the permanent water table which exhibit weeping
! characteristics by epoxy ejection. Coating the splash zone of the
I exterior surface of the s ]uth wall with a waterproofing compound. Coating

of accessible exterior wa lls with a sealant.'

.

'

.

t

.
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/11prt Level *
* *

. .

. . . . .. . ;,
,

, All values up to the alert 1qvel are' considered to be within normal working
. ranges.

'Settlerrent readings should bc reviewed by the resident structural engineer
daily. In general, for readi ngs below the alert level, attention should be
focused on the value of the i|eadings versus the construction progress and any
indication of trends that wot Id indicate the alert level may be exceeded.

t

'Once the alert level is exceeded, the site resident engineer must inform
'ctsgineering in Ann Arbor of jhe situation. The data including information
from the other appropriate data mechanisms should be evaluated in total.
'there trends exist that indi ate the acticw level is likely to be reached,.

plans should be evaluated to remedy the situation. (Note: It is reco
that the evaluation may well conclude that no changes are warranted.) gnized

! !
-

-Action Levels * i
,

; '
.

t

Values in excess of the actio,n level must be reviewed by the resident
structural engineer and as sdon as possible by engineering in Ann Arbor.

Plans should'be initiated to r.odify the condition that caused the settlement
reading to exceed the action ' Consumars Pcwer Coupany must be informed
of the revised plan so that t,ilevel.
revised plan shall be intitia,he f.P.C can be advised of the situation.ted irrediately upon verbal notification by the

The
*

may well conclude that no cha|nges are warranted.)gnized that the evaluationresident structural engineer. (tiote: It is reco
If continuous movement

! yond action level occurs, ib.ediate acticn shall be taken.
be

*

-
I i

i- ( |
' '

!
"

* - Crack width and strain levels correspont o these definitions for Alert
'and Action.

.

-

, . I,
'

,
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BORAILO WATLR STORAGE TANX .

-
.

.

.

Borated Water Stora,ge Tank (SWST) modifications to include:
i5

' I
Repair of cracks (larger hhan 10 mils in the existing ring wall was .a.
completed pursuant to lef ter to J W Cook from 0 G Eisenht dated May 25,'

1982. ! i .

,
- .

b. Drilling holes for and ir. stalling new dowels in the existing ring wall and
foundation. |

. I

c. Excavating for and insta' ling the new ring beam around the existing ring
wall. The installation t hall include placing rebar and concrete for the
new ring beam and additional lean concfete below the beam.

'
.

d. Releveling of the empty tank including jacking of tank after the anchor
bolts are disconnected,' eveling of the existing ring; wall by grout,
releveling of the oil sand layer below the tank bottom plate, and
reattaching of the tank to the foundation by anchor bolts. Lnstallationpyyg g
of strain cavoes on _the tank walls and bottam. , The releveling process
win ibe stopped ano the fondi. tion evaluated if measured stress (from '

strain data) exceeds 1.20 x anticipated stress level as shown below:

ion
~ ~

. . _

Anticipated Stress _
r,.

Botton Plate 4378 psi .

'

Tank Wall 7000 psi
Ist stage l' ft

t
'

Tank Wall 6200 psi
,

s 2nd stage l' ft i

is i

e. Escr.a dvs #nr outside 'observa+':: gi s in the critical areas of the new -

ring beim (i.e. , near the depth transition zones of the ring beam) to-

monitre crac ks from outs' de. The new beam is to be monitcred for cracks
for six months aTter the tanks are filled initially with water in these

3crit' cal areas. If any crack in these areas reaches 30 mils, the tanks
shall be emptied and the condition evaluated. At the end of the six month
period, an evaluation of .the effect of cracks, in the critical areas, on
tie structural strength of the foundation shall be made. This evaluation
will be submitted to the' NRC Staff for review and concurrence,

f. Installation of 5-foot long extensoneters, in critical areas, to monitor
strain during construc.tiln, af ter completien of the new ring beam, and
during plant operation. |

I,

I

I
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l
4

<

e

em .o m

e

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



.

! '

t '. LIP;d 4 Ii

. .
-- - - - ~ ~ s

! UliDERGROUliD PIPING
~

-

. . . . - .. . .

, Pipe Reinsta11ation to i_nclude:
I - *

|
a. Locating and installing f iles for excavation of soil beneath the affected

service water piping as ferenced i'n Enclosure 2. |
-

! .

b. Temporarily supporting t , rebedded piping in accordance with the design
drawings and couplete ren oval of the fill to the 610 foot elevation.

!
|

et P.efitting ar.d welding the replaced and rebedded piping.
)i.d. Place ethafoam around the service witepp,ipe. |

)c om e < >Backfill the excavation with a p-^p- % cy,1 product, "R-cr W which is a
*,

e.

mixtu're of sand, cement ahd fly-ash, and release the' temporary pipe {support system. !

'
.

! Monitoring Stations Installat. ion and Check-Out to include:
!

!

a. Locate field stations and anchor stations on the servi.ce water piping.

b. Ex;avate locally and install the strain gauges and settlement rariers as
required.

t

c. Wire and calibrate the vi arating strain gauge. * *

t- . 1

;d. Perform a " check-out" tes,t on the strain gauges and settlerent markers.
This provides baseline da ta for future monitoring.*

!

I
e. Backfil1 and compact the local excavations., |

#d#$
,

'

'
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|
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|
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1Diesel Generator Building repair to include: t
n

* . |
*

ta. Crack mapping- to locate a11 accessible cracks 20 mils or larger in the
interior and es.terior sur,, faces of reinforced concrete structural walls and
cracks below. permanent water table in the interio'r surfaces of walls which

lexhibit weeping character istics. *

i- i
b. Repair of cracks identified in (a) and application of sealant to the wall.

!
!

.
~+.

I
1

1

i
1e

:
,
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.

i
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BASIS FOR 5 f Al t t.C','.I.:.Ai hCE FOR SI ART OF THASE 2*

Letter to R Vollmer frorp| R T Hamilton, dated July 8,':1975, transmitting
.

: .

1.
Bechtel quality assurande topical BQ-TOP-1, Revision 1A

|
- 2. Letter to H R Denton fr 'm J W Cook', dated September 30, 1982, submitting

-

the Auxiliary Building lynamic Model, Technical Report on Underpinning
the Auxiliary Building and Feed, water Isolation Valve | Pits

!-

3. Letter to H R Denton from J W Cook, dated November 18,1981, on Respense
to the NRC Staff Request for Additional Information Pertaining to the
. Proposed Underpinning of the Auxiliary Building and Ferd4ater Isola *. ion!

Valve Pits ;

i
4. Hearing testimony by CPq witnesses '(Johnsnn, Burke, Gould, Corley and

Sozen) on remedial underpinning work for the Midland . Auxiliary Building,
November 19, 1981 !

!

5. Hearing testimony of D F ood, J Kane and H Singh cor.cdrning the Remedial
Underpinning of the Auxi liary Building Area, dated Ndvember 20, 1981

:

6. Hearing testimony of F F inaldi, dated November 20, 1981

7. Letter to H R Denton frcm J W cook, dated November 24, 1981 on Test
Results, Auxiliary Builc ing, Part 2. Soil Boring and , Testing Frogram

I .

8. L,etter to H R Denton frcm J W Cook, dated December 3,I 1981, with Addendum
to Technical Report on l nderpinning the Auxiliary Building and Feedwater
Isolation Valve Pits ;

9. Letter to H R Denton frgn J W Cook, dated January 6, '.1982, on Au>iliary
Building Underpinning Freezewall; Effects of Freezewall on Utilities

and Spructures j
s i

10. Letter to H Denton and J; Keppler from J W Cook, dated January 7,1982,
transmitting general Qua'lity Plan for Underpinning Ac.tivities and Quality. - .

Plans a'nd Q-lis'ted actidities for SWPS and Auxiliary Building
iUnderpinning e ..

Design audits of January,h18-20,1982 (Surnnary dated fbrch 10,1982);11.
February 1-5, 1982; Marc 16-19, 1982; and meeting of February 23-26,

I1982, (Sur: mary dated March 12,1982)' -

12. Letter to H R Denton fron J W Cook, dated February 4,I 1982, on Auxiliary
Building Access Shaft - Augering flethod for Soldier Pile Holes

13. Letter to J W Cook from R L Tedesco, dated February 12, 1982, on y
Concurrence for Activation of Freezewall _ |

.

14. i.etter to H R Denton fron J W Cook, dated March 10, l' 82, on Protection9

of Excavation Face - Auriliary Building Underpinning Shaft

{
*

miO882-2401a100
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|
15. ~ Summary of March 8,198E Telep' hone Conversation regarding Soil Spring -

Stiffnesses-for Auxtlia y Building Underpinning and Phase II
- Construction, dated Mar h 11, 1982

Letter to H R Denton fro |m J W Cook, dated March
~

31, 1982, on Response to. 16.
the MC Staf f Request ftjr Additional Infonnation Required for Completion
of Staff rcview of Phasgs 2 and 3 of the Underpinning of the Auxiliary
Building and Feedwater Isolation Yalve Pits *

.
.

Letter to J Xeppler from| J W Cook, dated April 5,1982, describing
|!

17.
Quality Assurance for Renedial Foundation Work

:

quality assurance topica;J W Cook, dated April
Letter to H Denton from 26, 1982, transmitting18.

l CPC-1-A, Revision 12 '

-v. |
i
8.

!
;

i
!

|
.

*!;ote: This is the sarae list as Enclosure 1 to the May 25, 1982
letter from Eisenhut 'to Cook, " Completion of Soils Remedial
Activities Review." '

,

.-
,

.

.

.
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REFERENtES 1.0R R:T.AINING REMEDIAL SOILS 00RK
~

.

.. . _ . .. ,

1. Letter to J W Cook from R L Tedesco, dated March 26, 1982, " Staff
Concurrence for Grouting of Cracks in Concrete Foundation of BWST"

2. Letter to H R Denton fr J W Cook, Serial 16597 dated March 31, 1982,
" Response to the NRC St ff Request for Additional Infonnation Required -

for Completion of Staff Review of Phases 2 and 3 of the Underpinning of
the Auxiliary Building and FIVP"

Letter to J W Cook from |R L Tedesco, dated April 2, l'932, " Staff'
~

3.
Concurrence for Installa; tion and Operation of Colutruction Dewatering and
Observation Wells for the SWP5" ~

.

_

4. Ietter to H R Denton from J W Cook, Serial 16629 dated April 19, 1932, ~

" Summary of Soils-Related Issues at the Midland Nuclear Plant (ACRS)";
i I

5. I Letter to H R Denton frdn J W Cook, Serial 16656 dated April 22, 1982,
,' " Response to NRC Staff R;equest for Additional Information Required for

Completion of Staff Review of BWST and Underpinning of SWPS"

6. Letter to J G Xeppler/H ) Denton from J W Cook, Serial 16172 dated
April 23,1982, "BWST Foundation OL Design Calculations"

letter to H R Denton fro |m J W Cook, Serial 16884 dated April7. I 30, 1982,
" Effects of Cracks on Se,rviceability of Concrete Structures and Repair of
Cracks"

|
8. Letter to H R Denton fro'm J W Cook, Serial 17225 dated May 14, 1982, *

" Response to NRC Staff R'cquest for Additional Information Required for
Completion of Staff Revi,ew of Underpinning of Auxiliary Building"

|
Lettel to J W Cook from D G Eisenhut, dated May 25,1982, "Ccmpletion of9. t
Soils. Remedial Activities Review"

10. Letter'to J W Cook from E G Adensarn, dated May 26,1982, " Issuance of
Amendments No 3 t,o Constpuction Permits - Midland Plant, Units 1 and 2"

11. Letter to H R Denton fro J W Cook, Serial 17228 dated June 1,1982,
" Response to the NRC Sta f Request for Settlement Related Analyses for
the Diesel Generator Bui ding"

i

12. Letter to H R Denton frein J W Cook, Serial 17304 dated June 7,1982,
" Additional Information bn Soils Remedial Action at Midland"

13. Letter to J W Cook from R L Tedesco, dated June 11,1982, " Transmittal of
ACRS Interim Report"

rp0882-0196fl00
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14. Letter to H R Ccaton from J W Cook, Serial 17319 dated June 14, 1982,
.

" Response to hRC Staff Aequest for Additional Information Required for
Completion of Staff -Rev"ew of Soils Remedial Work"

15. Letter to H R Denton frgm R B DcWitt, Serial 17320 dated June 14, 1982,
" Relationship of Observed Concrete Crack Widths and Spacing to
Reinforcement Residual f tresses"

16. Memo frcm D S Hood, dated July 19, 1982, Surr::ariking the June 25, 1982*
" Meeting on Soils Related Request for Information"

i
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.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD g
*

Before Administrative Judges: f If j0%Charles Bechhoefer, Chairman .f o % TT C
Dr. Frederick P. Cowan C

Ralph S. Decker * Q ile ed t [ *Y"
Dr. Jerry Harbour *

hvibtQ
'

,

) Docket Nos. 50-329 OM
In the Matter of ) 50-330 OM

~ ' '

CONSUMERS POWER COMPANY Docket Nos. 50-329 0L
) 50-330 OL

*

. (Midland Plant, Units 1 and 2) )
) July 7, 1982

~

MEMORANDUM AND ORDER
'

(Reopening Record on QA Matters
and Establishing Schedule for

1 ,f-
Prehearing Conference and Discovery) *

,

1. By letter to the Licensing Board dated June 29, 1982, the NRC

Staff confirmed earlier advice provided in a telephone conference call on
.

April _28, 1982, that it was considering supplementing previous testimony by

Region III in this proceeding. See Memorandum and Order dated April 28,

1982. The Staff advised that it has now determined that it is necessary to
'

do so. The Board construed the Staff's letter as a request to reopen the

record and on July 2, 1982 initiated a telephone conference call to discuss
' -

the ramifications of this r'equest.'
__

Mr. Decker is a member of ths Board for parts 1-3 of this Memorandum*

and Order. Dr. Harbour is a metter of the Board for parts 4-6 of this
Memorandum and Order.

.

( ,4 ..-
1

'

: )
*

> .

/r .. -

0 .

|

.
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;*

Participating in the call were:

Menbers of the Board (Messrs. Bechhoefer, Cowan,-

Decker and Harbour)
Mr. Michael Miller, for Consumers Power Co.

'Mr. William Paton, for the NRC Staff,

; Ms. Barbara Stamiris, ro se
Mr. Wendell H. Marshal , ro se<

(Ms. Mary Sinclair could 5e reached. Ms. Stamiris agreed to !
inform Ms. Sinclair of the substance of the discussion.) !

'
,

,

,

*

From the earlier (April 28) telephone discussion, the Board had.

! -been ' apprised that James Kepp.ler, the Director of Region III, might wish to

modify or supplement his earlier testimony that he had " reasonable
.

assurance" that the construction QA program with respect to soils matters
.

' would be iniplemented s_atisf actorily. During the recent (July 2) conference

call, we expressed the view that, if this were to be the case, we wouid have
2

. difficulty in issuing the partial initial decision on QA and management *
,

! attitude matters prior to hearing Mr. Keppler's revised testimony. That
,

idecision could therefore not be issued during the time frame projected in

our April 30, 1982 Memorandum and Order. LBP-82-35, 15 NRC _ , _ (slip -

t

op.p.3).

- The Applicant expressed its reluctance to have issuance of the
,

''first partial initial decision delayed, because of the time impact on - -
.

matters remaining to be litigated in the OM and OL proceedings. It sought

to have the first partial-initial decision cover all QA and *

: management-attitude issues, with those issues affected by the forthcoming
i

Staff testimony left open for possible modification. |
~

Althougn we had agreed to follow the general course of action
i

suggested by the Applicant with regard to other previously continued QA and

,

<
, t

. . .. ;
,

!

t
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'

^? t... . . . - -,- . ... .. _3_
.

management-attitude issues, none of those issues is so basic as the matters

concerning which the Staff now wishes to supplement its earlier testimony.

Moreover, the Staff attorney (Mr. Paton) advised that there were sub'stantial.

differences of opinion between the Applicant and Staff regarding certain

factual material, and he predicted as much as three weeks' hearings on these

questions.' Mr. Paton did not know the content of Mr. Keppler's revised

testimony. He stated that, because of the open factual questions, Mr.

Keppler's testimony could not*be.proVided to the Board and parties prior to

mid or late August. (The Staff agreed to inform the Board and parties as,

soon as it could do so of the date when it expects Mr. Keppler's testimony

tobecompleted.) -

The Board determined that the issues sought to be' reopened by the
,

( Staff were too basic and too fundamental to the Board's decision to be

treated as had the QA issues previously left open. We therefore granted the

Staff's request to reopen the record and announced that wo would defer our
.

first partial initial decision until after we had heard the additional Staff

testimony as well as any further testimony offered by the Applicant and

other parties on the reopened QA issues.
' '

2. The Board directed that the Staff's revised testimony be filed at

least four weeks in advance of the reopened hearing and that the Applicant
'

file responsive testimony'two weeks after the Staff's filing. (Other i

parties may file testimony, if they wish, at the same time as the
i

Applicant.) The Board asked that the Staff's testimony discuss in detail _

the bases for the Staff's position, including the changes, if any,) rom the

Staff's earlier testimony. At the dpplicant's suggestion, the Board asked
'

k

.

* -
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f theIcaff to have available:at the reopened hearing not only Mr. Keppler but
' ^'

_

..
.

#) y alsi eny (insnectors wWaght wt_more detailed knowledge of signifIc'ent
qv + ,,. , '

matte'as dealt with by Mr. Kede.ler, to the extent their presence might assist/!
:. , .*. * ft?\

| in creating ,, V
y ,

ae'ade
e n;'; ; L J'quate recor,d.r *, *,

./ > s..

'

' ' ,3. The Board pointed out that the reopened hearing sessions could also-

be utiline' to complete c' onside >ation of a nunter of open questions,d
/.,

| 'Qinc1 jading the/ qualifications of[QC inspectors, questions asked by the Board

chn[erning the adequacy of th'e,h pr3 gram for underpinning activities, g
,

i

. cartain , matt eri di$ cussed in ger~ April 30,1982 Memorandum and Order. The.
_

7 .: i,
-

L " Staff questioned who,ther the QA program for underpinning should be-
; , .

-

- .

-
.- ; ,i

considered atf.he reopened O hearings or at the time the corrective actions

'are consider (c The Boar left that question'open during the conference
- .j. ,, ,

,( call but has now> determined that its questions concerning the QA program for
'. ,g ,. ,x .

underpinning /should be heard at the r'eopened session. With respect to the
.

.,- ),

g, , other matters, all parties agreed, and we ruled, tha' they should also bes
. .

,

,

4tonsidergL et"the reopened hearings.
~. . i

p! d'de note that the matters discussed in our April 3 emorandum and
- :' \,

| '.
_ the'QA program for soils-related activities,;and activities covered by

Order 1oncerning which we seek additional testimony includ ;he coverage of
.> f. - - - - = = = =, . .

.

| ,/7
_

t
-

_- , ,

_

L f, nonconf6rmance r'epops NCR,fM01-4-2;008 Rev.1 (February 25,1982);

, ' 'fM019-2-03a (MarEh 8, ,1982), and Memorandum from Darl Hood, dated March 16,
<-,,, , ;, ~

, - - .w

196,2, "httification of Loose $$ ands Beneath Service Water Piping." In'

i. .n ,a --n .,
''

tadditlon, we wouid" expect that testimony at the reopened hearings would
,

cover sur.h related matters as Staff Inspection Rbports 82-05 (DETP) and
. - ' "

.x
82 06 (!MP), MCR #M019-2-C51 (April 21,1982),'Sechtel nonconformance

+ ,

g ,, ,
.

. ,
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reportsNos.4199(includingstopworkorderFSW-22)and4245,andthe

suggestion in the interim ACRS report of June 8, 1982, that there be "a
.

broader assessment of Midland's design adequacy and construction quality
***" It will also be appropriate to put into the record the results of.

the Staff evaluation of Drawing 7220-C-45, which our Memorandun and Order of

May .7,1982, accepted on an interim basis, subject to Staff review, as

defining the bounds of Q-listed fill. (Prior to the reopened hearing, the
,

Board may direct the parties' a' ttention to other soils-related QA/QC matters
*

which should be considered).
''

4. During the conference call we also discussed with the parties the
~

dates for responses to new contentions and to discovery in the OL -

proceeding. At the Staff's request we provided that the Staff's responses *

to Ms. Sinclair's new contentions are to be filed by July 21, 1982 and its

responses to M's. Stamiris' new contentions are to be filed by July 28, 1982.

Ms. Stamiris sought to postpone the July 9,1982 date we had fixed for her -

to l'urnish a statement of " good cause" for the late filing of her

contentions and additional specification of her contentions. We declined to

grant that extension and advised her that our " good cause" ruling would t.ake
,

into account whatever date she actually filed her statement. We added,

however, that if she serve,d her filing by express mail, she could file her

statement as late as Monday, July 12 and that we would consider it in the

same light as if she had filed it by regular mail on July 9. We explained

that we would have to receive th'e filing by close of business Tuesday, July
'

13, because at least one Board meneer would not be available to receive and
~

[ review it on a timely basis if it did not arrive by that date.

|
,

f
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5. The Board, granted Wendell H. Marshall an extension of time to July
v

26, 1982, within which' to answer; interrogatories propounded by the
,

Applicant. We permitted the Staff to respond to Ms. Sinclair's discovery
regiiests by ' July 2'8,'.1982.

3.
6. The Board teritatively established August 12-13, 1982 (and

August 14, if,necesdary) as the dates for the prehearing conference in the

OL proceeding. We asked the Applicant,to arrange a site tour for the Board

and parties, for Saturday, . August'14,1982. The coilference will begin at
~

.

9:00 a.m. on August 12,1982, at the Midland County Courthouse Auditorium.

- 301 W. Main; Mid1and, M1chigan 58640.
,

.
- ,

p -

..

,
. -

(
. .

,

'

For the. foregoing reasons,\;.it is, this 7th day of July,1982
'

,

ORDERED

b
1. That the Staff's request to reopen the record on QA and management-

. .

attitude matters is hereby granted, with testimony to be filed and

evidentiary hearings scheduled as provideYin part 2 of this Memorandum and
~

Order; ' -
, -

2. That the schedules previously adopted for filing responses to -

contentions in the OL proceeding, and for responding:to discovery requests,

are modified 'as provided in parts 4 and 5'of this Memorandum and Order; and

' .9
,

%
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3. That a prehearing conference to consider proposed contentions in

the OL proceeding is tentatively scheduled for August 12-13, 1982 (and,

August 14 if necessary) in Midland, Michigan.

FOR THE ATOMIC SAFETY AND
LICENSING BOARD

.
*

.

a f. ., , .,,||x,|g
CharlesBechhoeTer.Chaifanf

. .

ADMINISTRATIVE JUDGE -
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