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Docket Nos.: 50-329/330

MEMORANDUM FOR: Elinor G. Adensam, Chief
Licensing Branch #4, DL

THRU: &/\\5\ James P. Knight, Assistant Director
, for Components & Structures Engineering, DE
FROM: George E. Lear, Chief
Hydrologic and Geotechnical Engineering Branch, DE

SUBJECT: MIDLAND ASLB HEARINGS - GEOTECHNICAL ENGINEERING INPUT

Plant Name: Midland Plant Units 1 and 2

Licensing Stage: 0L

Responsible Branch: LB No. 4, M. Miller, D. Hood and R. Hernan, LPM
Requested Completion Date: October 13, 1982

Status: Completed

In response to the verbal requests of W. Paton and M. Wilcove of OELD,
we have enclosed our input for staff testimony in preparation for the
upcoming ASLB hearings. The hearings scheduled for October 27 through
November 4, 1982 are to cover (1) bearing Capacity beneath the Diesel

Generator Building, (2) underground piping, (3) Service Water Pump Structure
and (4) Permanent Dewatering.

for the upcoming hearings. Under Part Il of the enclosure we have identificd
either the SER or SSER sections or we have provided our response to the safety

issues listed in the Stamiris and Warren contentions that are related to the
identified hearing topics. i

; Any questions that you may have on the enclosed input may be referred to
J. Kane (28153), Geotechnical Engineering Section, HGEB.

: 7 E/
George Efzgrfi. Chief
Hydrologic and Geotechnical

Engineering Branch
Division of Engineering

Enclosure:
As stated

€c: See next page
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Midland Plant, Units 1 and 2
Docket Numbers: 50-329/330

- -

Geot;éhniézi'tngineering Input {ﬁto Staff Testimony
Prepared by: Joseph D. Kane, HGEB, NRR
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PART I - PERTINENT SSER SECTIONS FOR HEARING TOPICS

Hearing Topic: Bearing Capacity beneath the Diesel Generator Building
SSER Section with Staff Safoty Evaluation: Section 2.5.4.4.2, 2.5.4.5.]

Hearing Topic: Underground Piping
SSER Section with Staff Safety Evaluation: Sections 2.5.4.4.5, 2.5.4.6.2,
2.5.4.7, 2.5.4.8 ;

Hearing Topic: Service Water Pump Structure .
SSER Section with Staff Safety Evaluation: Sections 2.5.4.4.1, 2.5.4.5.2,
2.5.4.5.3, 2.5.4.6.1.1, 2.5.4.6.1.2, 2.5.4.7, 2.5.4.8

Hearing Topic: Permanent Dewatering
SSER Section with Staff Safety Evaluation: Sections 2.5.4.4.4, 2.5.4.5.5.

PART II - RESPONSE TO CONTENTIONS

1.

. €. Remedial soil settlzment actions are not based on adequate evaluation

Stamiris Contention 4.C.b, as supplemented on 4/20/81 and as it pertains
to this hearing sesSTon, Teads as follows:

Consumers Power Company performed and proposed remedial actions regarding
soils settlement that are inadequate as presented because:

-~

of dynamic response regarding dewatering effects, differential soil
settlement, and seismic effects for these structures:

b. Service Water Intake Building and Its Retaining Walls "
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Because the long term dewatering will lower the groundwater level in

the upper perched groundwater system to approximately el. 595 feet,

there will be minimum effect to plant subsoils below this level which
would include the approximately 150 feet thick preconsolidated impervious
clay layer which separates the two groundwater systems. This impervious
clay layer has been shown by subsurface explorations to be lTocated between
approximately. el. 580 feet and bottom el. 430 feet in the auxiliary
building area.

In the depths of subsoils which will be affected by dewatering, the staff
anticipates both improvements to the engineering properties of the
foundation soils above el. 595 and certain adverse effects due to
dewatering as discussed below. Reevaluation of soil engineering properties
has been performed by methods that include additional subsurface explora-
tions, laboratory testing and seismic surveys in the field. The.staff's
conclusions on this work are presented in SSER Sections 2.5.4.1.3,

2.5.4.2 and 2.5.4.3.

An increase in the shear strength of the subsoils would reasonably be
expected as dewatering would remove pore water and lower the water
content of the foundation soils. This increased shear strength would
result in higher margins of safety against bearing capacity type
failures. The staff has not required the applicant to estimate the
improvement in safety if acceptable levels of safety had been
demonstrated under the more severe conditions (g.g. non-dewatered
condition). _

Lowering the groundwater to levels below the walls of embedded
structures will reduce lateral forces on foundation walls by removing
water pressures. This reduction will result in an increase in
structure stability. .

A potential adverse effect of long term dewatering could be the removal
of soi! finds caused by lowering and pumping of the groundwater in the

- dewatering wells. The staff's position has been, since the time -

dewatering was initially selected as a remedial measure, to ensure

that a high quality dewatering system would be designed and properly
contiolled and installed in the field so as to avoid the loss of soil
fines problem. The staff efforts in this regard are documented in
50.54(f) questions numbered 24, 47, 49, 5G, 51, 52 and 53. The staff
has met on several occasions and has participated in numerous conference
calls with the applicant to resolve its safety concerns on the design

“and installation of the dewatering system. One of the more important

documents which summarizes the staff's review effort is the letter of
June 18, 1981 from R. Tedesco, NRC to J. Cook, Consumers Power Company.

As a check on the acceptability of the dewatering system design and
field installation, the applicant has successfully completed the full
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scale fleld drawdown and recharge test. The monitoring of loss of
sofl fines which has been completed with portions of both the
temporary construction and permanent dewatering wells in operation
has indicated that the dewatering system can safely operate and meet
: “the required conservative acceptance criteria on 10ss of soil
T7 T particles. The established criteria which ensures that the
~ detrimental loss of soil particles will not occur requires that
soil fines larger than 0.005 mm that are measured in the collected
seepage water are not to exceed 10 parts per million. If this
Tevel is reached during plant operation the applicant is required
to determine which well or wells are causing the loss of fines and to
stop pumping from the well(s). If necessary, the problem well(s) will
be repaired or replaced.

b

On the basis of the above information and our review of additjonal
information provided by the applicant on permanent dewatering.the

the FSAR and technical reports, the staff has concluded in SSER
Section 2.5.4.5.5 that the permanent dewatering system will eliminate
the potential for liquefaction.

—

Response to Part 2) of 4.d.
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The major disadvantage of dewatering on the plant subsoils is the removal
of buoyancy. This removal causes an increase in the effective weight

of the soil mass which in turn places greater loads on the foundation

soils leading to greater soil compression. The staff pursued resolution
with the applicant of its concern for increased soil compression due to
dewatering in 50.54(f) questions numbered 33, 39(1), 40(1), 41(2)(b),
42(2)(e), 44(2) and 47(9). The staff is satisfied that the settlements
estimated by the applicant to occur due to dewaterirj during plant operation
are conservative and acceptable for use in structural analysis which
evaluate the effects of these settlements. In addition, long term settle-
ment monitoring during plant operation will be carried out to verify that
estimated settlements are not being exceeded.

Warren.Contention 2B expresses a concern for liquefaction of the foundation
soils. The staff's evaluation of this issue has been provided in Section
2.5.4.5.5 of the SSER.
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