UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSTON

BLFURE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

CONSUMERS POWER COMPANY Docket Nos. 50-329-OM & OL
50-330-0M & OL
(Midland Plant, Units 1 and 2)

TESTIMONY OF HARI NARAIW SINGH CONCERNING
STABILITY OF THE DIKES ADJACENT
TO THE EMERGENCY COOLING WATER RESERVOIR

Q.l. Please state your name and position with the U.S. Army Corps of
Engineers.
A. MWy name is Hari N. Singh. I am a Civil Engineer in the
Geotechnical Section of the Technical Branch, Engineering Division,

Detroit District of the U.S. Army Corps of Engineers.

g.2. How did the U.S. Army Corps of Engineers get involved in the
review process of the Midland Plant, and what are the areas of its
responsibilities?

A. Pursuant to an interagency agreement between the U.S. Nuclear
Regulatory Commission (NRC) and the U.S. Army Corps of Engineers
(the Corps) which became effective in September 1979, the Corps
undertook to provide technical assistance to the NRC. The Corps
provides assistance on the gectechnical engineering aspects of the

Midland Plant.

Q.3. Have you prepared a statement of your professional qualifications?

A. Yes, a copy is attached.
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Q.4

Q.5
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Please state the nature of your responsibilities with

respect to the Midland Plant.

A. My involvercnt with the Midland Plant began in May 1980, when

1 was assigned the responsibility as the Corp's Tead reviewer for
the geotechnical aspects of the plant. On 7 May 1980, 1 joined the
Corp's team of engineers and geologists of the Geotechnical Section
of the Detroit District, w* ere engaged in reviewing the materials
used in the foundation design of the plant. As the full-time lead
reviewer, my responsibilities were to coordinate with all the
reviewers, examine their comments, perform my own review, discuss
com'ents with the Section Chief and prepare a final letter report to
be trensmitted to the NRC. The structures being reviewed include
the following: 1) Auxiliary Building, 2) Reactor Building Units 1
and 2, 3) Diesel Generator Building, 4) Borated Water Storage Tanks
Units 1 & 2, 5) Service Water Pump Structure, 6) Diesel Fuel Storage
Tanks, 7) Seismic Category I Piping and Conduits, 8) Retaining
Walls, and 9) the dikes adjacent to the Emergency Cooling Water
Reservoir (ECWR).

What is the purpose of this testimony?

A. The purpose of this testimony is to evaluate

whether the engineering properties of the fi1l materials used to
construct the dikes adjacent to the ECWR meet or exceed the soil
parameters assumed in design. The location of the dikes adiacent to

the ECWR is identified in attachment 2 of the testimony of Mr.



Q.6

Q.7
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Joseph Kane. MWr. Kane's testimony responds to Ms. Stamiris’

contention 4.B.

Why is it necessary to reevaluate the engineering properties of the
£i11 materia) used to construct these dikes?

A. In normal civil engineering practice of earth dam construction,
field control tests (tests for index properties) and record sampling
(tests for engineering properties) are performed to ensure that
adequate engineering properties have been achieved in actual
construction. The infurmation furnished in the Midland FSAR was
not adequate, in my opinion, to assure that the fill material placed
in these dikes had achieved required engineering properties,
particularly shear strength parameters, which were equal to or
greater then those assumed in design. Further, in recognition of
the settlement problems in the plant fill, where the tompaction
criteria used were identical to those governing the dike fill, it
was essential to verify the engineering properties actually achieved

for the dike fill.

What information did the Corps request for its review of the
adequacy of the dikes?

A. By its letter reports of 7 July 1980 and of 16 April 1981, the
Corps requested that the NRC obtain from the Applicant certain
information needed to complete the evaluation of the stability of
these dikes. In response, the NRC staff provided the Corps requests

for information to the Applicant in letters dated June 30, 1980



Q.8

9.9
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(request 37, attachiuent 2) and August 4, 1980 (request 46,
attachment 3) and a draft in a deposition on March 26, 1981 with
final copy dated April 16, 1981 at a May 5, 1931 meeting (attachment
4).

What information did the Corps use in evaluating the engineering
properties of the fill material and the stability of these dikes?

A. The Corps based its evaluation of the fill materials used to
construct these dikes and their evaluation of dike stability upon on
information from many sources, including that contained in the FSAR,
in Section 50.54(f) documents provided principally in response to
the June 30, 1980 and the August 4, 1980 requests, and in the
Applicant's fina® report received on July 17, 1981 which contained
boring logs and test res.its on samples recovered in dike borings
adjacent to the ECWR (i.e. borings no. Cot-1, -2, -3, -4,-5, -6, and
-7 as shown on attachment 5). The Corps also directly observed the

drilling of borings and the taking of soil samples in the field.

What are the results of the Corps' evaluation of the engineviing
properties of the fill material placed in the dikes adjacent to the
ECWR?

A. The Corps has concluded that:
1. The shear strength parameters of fill materials actually
placed in the dikes equals or excceds those parameters used in

design.
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2. The soil explorations performed by Consumers Power Company
(The Applicant) have revealed that the original foundation materials
in some areas of these dikes are different from those considered in
design. Boring No. COE-7 has indicated a 40 feet layer of very
dense fine sand below the dike fi11 where glacial fill had previously
been indicated. The Applicant has performed standard penetration tests
(SPT) on the sand layer and has furnished the SPT blowcount values in
its final report. The Applicant has been requested to document that
the shear strength parameters for the discovered fine sand layer equal
or exceed the rarameters previously used in the FSAR stability analysis.
This documentation is to include a discussion that provides an acceptable
technical basis for concluding the dike is stable in the areas of the
changed foundation conditions.

Sanples of foundation glacial till materials obtained from
borings COE-3 and -5 have been tested by the Applicant and the shear
strength test results exceed the original design parameters. However,
for proper documentation, the Applicant should provide a discussion for
its basis of selecting samples for testing and technical reasons why
glacial fill samples from borings COE-2 and COE-4 are not required to be
tested for shear strength parameters.

3. Because the Applicant still must provide proper
docunentation as identified above, the Corps lacks complete information
to determine whether the slope stability of the dikes adjacent to the

ECWR is acceptable to ensure safe operation of the ECWR. I have been



advised that uncertainties with respect to the glacial till are not

jssues before this Board and that the NRC Staff will pursue this concern

at the operating license stage.

Q.10 Vid you reevaluate the stability of the dikes under seismic loading?
A. No. An evaluation of the slope stability of the dikes under

seismic loading will be addressed upun resolution of the final

seismic input.



ATTACHMENT 1

STATEMENT OF PROFESSIUNAL QUALIFICATIONS
OF HARI NARAIN SINGH, P.E.

ame: Hari Narain Singh

Address: 34174 Noch Avenue
Sterling Heights, Michigan 48077

Professional Licenses:

(1) Registered Structural Engineer - Pennsylvania - 1970,
15552E.

(2) Registered Civil Engineer - Pennsylvania - 1978, 15552E.
Education: '

(1) H.S. (Civil) - 1956 - University of Patna, India

(2) S.Z.A(C1v11) - 1969 - University of Colorado, Boulder,
Completed 30 additional semester hours beyond M.S. degree.

(3) (Geotechnical) - Wayne State University, Detroit
(Presently working for Ph.D. deyree).

Professional Experience:

A. October 1978 to Present: Civil Engineer, U.S. Army Corps
of Engineers, Detroit, Michigan.

B. April 1978 to September 1978: Civil Engineer (bridges &
foundation) Arizona State Highway Department, Phoenix,
Arizona.

C. March 1970 to March 1978: Civil Engineer, Pennsylvania
Depariment of Transportation, Franklin, Pennsylvania
16323.

D. September 1965 to September 1969: Graduate student ana
Research Assistant, University of Colorado, Boulder,
UOS.A.

E. May 1959 to July 19€5: Assistant Professor of Civil

Engineering, Department of Industries, Government of Bihar

State, India. Posted 2% the Ranchi School of Engineering
(1959-1961) and the ¥ . or. 1 Institute of Technology,
Jamshedpur, India.
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F. April 1958 to April 1359: Assistant Civil Engineering,
Government of India (Tripura Administration), India.

w. July 1956 to April 1959: Engineer Assistant (Civil),
Governnent of Bihar State, India.

Surmary of Experience:

Twenty-four (24) years experience in civil engineering
activities which include teaching, resea ch, design,
construction and maintenance. Complet.d design and reviewed
design for more than fifty (50) bridge structures and their
foundations. Carried out soil explorations and foundation
investigations for structures.
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Docket Nos.: S0-3229/330

Mr. J. W. Cook

Vice President
Consurars Pow2r Company
1845 Wast Parnall Road
Jackson, Michigan 43201

Pear Mr. Cook:

SUBJECT:  REQUEST FOR ADCITIONAL INFORMATION REGARDING PLANT FILL

We have reviowed your responses to our requests of Noverber 19, 1979
regarding the quality of plant fill, effects and remedial actions result-
ing therefrom. Our review is being performed with the assistance of the
U. S. Army Corps of [ngincers. We and they find that the results of
additional explorations and laboratory testing identified in Enclosure 1
(Request 37) are needad to support required geotachnical engineering
studies. D tails on the extent of these studies will be provided shortly
by separate correspondence. Enclosure 1 is provided in order that you may
initiate planning of the required explorations in a timely manner. How-
ever we suggest you await receipt of these further details prior to
physically beginning the explorations. Enclosure 1 (Footnote 4 of Table
37-1) also includes requests for advanced notification of the availability
of certain samples.

As notad in our Request 37 of Enclosure 1, your position in previous
responses to Requests 5 and 35 not to complete addition2l explorations,
sarpling and laboratory testing after preloacing continues to te uraccept-
able to us. So that you might better understand our position, we offer
the f2llcwing observations:

(1) The prelcad program as completed on the heterogeneous raterials
which ware placed for the purpose of structural fill is not
necessarily an improverent, nor does it necessarily produce founda-
tion soils of more uniform engineering properties, ccmpared to the
soil performance which would have resulted {f the material had been
properly compacted to the original requiremants established in the

Midland PSAR.

-

(2) To develop rezsonable assurance of plant safety, the required studies
are nze<ad to serve as an independent verification of the predictions

of future sattle-2nts and the conclusions of the preload program,

—



Mr. J. W. Cook -2- JUN 30 18390

(3) The required studies will permit an estinate of total and differential
settlement for involved structures and systems following drawdown
with the proposed perwanent dewatering system.

(4) Certain aspects of the preload program, such as the complication
{ntroduced by the simultaneous raising of the cooling pond reservoir,
~rosent difficulties in our full acceptance of your conclusion of the
eload program.

Enclosure 1 also includes other requests for information which we and the
U. S. Army Corps of Engineers need to continue our review.

We would aporeciate your response to Enclosure 1 at vour earliest opportunity.
A partial reply based upon data already avaflable should be submitted

rather than to await the results of new ‘borings and tests contained in

parts of Enclosure 1. Should you require clarifications of these requests
and positions, please contact us.

Sincerely,,
&7, 40&//6{,—
A.

$chwencer, Acting Chief
Licensing Branch No. 3
Division of Licensing

Enclosure:
As stated

cc: See next page



michael 1. Killer, Esq.
Isham, Lincoln & Beale
Syite 4200

1 First National Plaza
Chicago, 11linvis 60603

Judd L. Bacon, Esq.
Managing Attorney
Consumers Power Company
212 west Michigan Avenue
Jackson, Michigan 45201

Mr. Paul A. Perry, Secretary
Consumers Power Company

212 West Michigan Avenue
Jackson, Michigan 49201

Myron M. Cherry, Esq.
1 IBM Plaza
Chicago, 11linois 60611

Ms. Mary Sinclair
5711 Summerse. Orive
Migiand, Michigan 48640

Frank J. Kelley, Esq.

Attorney General

State of Michigan Environmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10
Midland, Michigan 48640

Grant J. Merritt, Esq.

Thompson, Nielsen, Klaverkamp & James
4444 1DS Center

80 South Eighth Street

Minneapolis, Minnesota £5402




cc:

Commander, Naval Surface Weapons Center
ATTN: P. C. Huang
G-402
White Oak
Silver Spring, Maryland 20910

Mr. L. J. Auge, Manager

Facility Design Engineering

Energy Technology Engineering Center
P. 0. Box 1449

Canoga, Park, California 91304

Mr. William Lawhead

U. 3. Corps of Engineers
NCEED - T

7th Floor

477 Michigan Avenue
Detroit, Michigan 48226




Enclosure 1

ADDITIONAL REQUESTS REGARDING PLANT FILL

We have reviewed your response tc Request 24 and find that
information from additional boring logs is needed

Provide the boring logs for the following explorations:
a. Pull down holes PD-1 thru PD-27 (35 holes that include
8A, 20A, 20B, 20C, 15A, 158, 15C and 27A)
LOW-1 thru LOW-14 (14 holes)
TW-1 thru TW-5 and PZ-1 thru PZ-48 (55 holes)
OW-1 thru OW-5 (5 holes)
TEW-1 thru TEW-8 (8 holes)

The logs should include date and method of drilling, the type and
location of sarples attempted. Also provide the locations, boring
logs and available test data of any exploration completed in 1979
and 1980 which has not yet been submitted.

Your position in previous responses to Requests 5 and 35 not to
complete additional explorations, sampling and laboratury testing
following the preload program continues to be unacceptable. We
require that you compiete as a minimum, the exploration and test-
ing program indicated by Table 37-1.

Discuss the foundation design for any seismic safety-related piping
and conduit connected to or located under the Radwaste Building and
Turbine Building where piping and conduit have been placed on plint
fill.




Location L7

Diesel Generator

Building

(6 holes along
perimeter)

Auxiliary Building

(2 holes)

Service Water Pump

(1 hole

StructureAand Re-

Page 1 of 2

Table 37-1
Request for Additional Explorations, Sampling and Testing
Depth 2/ Sampling y

Anticipated Geotechnical ¢/
Engineering Studies to be Required

Lab Testing y

i Thru f111 and a
iminimum of 5'
{nto natural
‘glacial till solls Classification

Same as above

Same as above

taining Walls (2 holes)

Cooling Pond Em-

bankments
(7 holes along
perimeter)

NOTES:

See page 2

Extend thru fill
and a minimum of
5' into natural
residual soils ex-
cept hole no. 5

Tlassify samples
according to
Unified Soils

~ System

'

Sama as above

Same as above

Same as above

which should extend
to bottom elevation

of cooling pond.

For cohesive soils :

“C-D (Consolidated-Drained)
c-U (Consolidated-Undrained)
Consolidation 5/ '

Bearing Capacity
Settiement
Piping Distortion

For sands
Jrained Direct Shear on
both loose & dense speci-
mens

Relative Density !

Same as above except
add U-U (Unconsolidated-
Undrained for cohesive
soils

Caisson Foundation
Design (Vertical and
raieral Load Support)

Same as above except con-

Pile Foundetion Desicn
solidation testing would

(Vert.cal and Lateral Load

be limited to samples in Support)
retaining wall foundations. Retaining Wall Stability &

Settlement.
For cohesive soils :

c-D (Consolidated-Drained)
c-U (Consolidated-Undrained)
u-u (Unconso\1dated-Undralned)

Slope Stability
F111 compaction adequacy



Page 2 of 2
Table 37-1 (continued)

NOTES:

1/ See attached Figs. 37-1 and 37-2 for zpproximate boring
location. Holes to be accurately located in the field to avoid
obstructions, underground piping and conduits and slurry trench
area.

No boring is to be terminated in loose or soft sofls.

Qe e

Continuous split spoon sampling using SPT is required. Holes are
to be held open using either casing or hollow stem auger. Additional
borings to obtain representative undisturbed samples for detailed
laboratory testing should be located at the completion and elevation
of the split spoon sampling program. The groundwater level should
be recorded at the completion of drilling in all borings once the
level has statilized.

4/ Normal classification (e.g., gradation, Atterberg Limits) unit weight

and moisture content testing to be performed on representative samples
from each significant foundation layer. This column pertains to lab

testing in addition to the above mentioned tests. It is requested
that at least one week notice be provided to the NRC before opening
undisturbed samples to permit on site visual observation by Corps
of Engineer representative.

5§/ The maximum load should be great enough to establizh the straight-line

portion of the void ratio-pressure curve.

6/ Details on the extent of geotechnical engineering studies to be
completed using the results of field and lab testing work will
be provided in a separate letter.
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Docket Nos.: 50-329/330

Mr. J. W. Cook

Vice President

Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 45201

Pear Hr. Cook:

SUBJECT: CORP OF ENGINEZERS REPORT AND REQUEST FOR ADDITIONAL INFORMATION
ON PLANT FILL

My letter of June 30, 1980 requested the results of additional explorations
and laboratory testing needed to support certain geotechnical engineering
studies on the Midland plant fill and associated remedial actions. That
letter noted that details on the extent of these studies would be provided
by separate correspondence. Enclosure 1 is a letter report of July 7, 196C
by our consultant, the U.S. Army Corps of Engineers, and is forwarded to

this end.

Paragraph 4 of the Corps report identifies additional information needed to
resolve specific problems jdentified in paragraph 3. For purposes of con-
trol, we have r~-numbered thre subparagraphs of paragraph 4 to be sequential
with our prior requests on this matter. They have also been marked to
reflect the results of NRR review. Your reply should reference the revised
nurbering system and should address the requests as marked to reflect our

changes.

Sutparagraph 4j of the Corns report entitled Liquefaction Potential, is not
included in our re-numbering since it represents an evaluation rather than
a reouest. We consider this evaluation to be tentative at this time since
it is subject to the determination of suitable seismic design input for the
site. We will address this matter shortly by separate correspondence.



Mr. J. W. Cook o - AUGC 4 1583

We would appreciate your reply at your earliest opportuaity. Should you
need clarification of these requests for additional information, please

contact us.

§i4¢er21);
A
/.. ¢. S el —

! [ R. Schwencer, Acting Chief
‘ Jlicensing Branch No. 3
'I/Division of Licensing

i
Enclosure: |
COE Letter Report

dated 7/7/80

cc: See next g



cc: MWichzel 1. Miller, Esq.
Isham, Lincoln & Beale
Suite 4200
1 First National Plaza
Chicago, 111inois 60603

Judd L. Bacon, Esq.
Managing Attorney
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

.

i

§ »

—

i

|
|
¥r. Pau) A. Perry, Secretary/:

212 West Michigan Avenue

Consumers Power Company 0
|
Jackson, Michigan 49201 |

- .
-

Myron M. Cherry, Esq.
1 1B” Plaza
Chi.ago, I1linois 60611

Ms. Mary Sinclair
5711 Summerset Drive
Kidland, Michigan 48640

Frank J. Kelley, Esg.

Attorney General

State of Michigan Environmental
Piotection Division

720 Law Building

Lansing, Michigan 48913

¥r. Wendel)l Marshall

Route 10
Midland, Michigan 48640

Grant J. Merritt, Esq.

Thompson, Nielsen, Klaverkamp & James
4444 1DS Center

80 South Eighth Street

Minneapolis, Minnesota 55402
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cc:

Mr. Steve Gadler
2120 Carter Avenue
St. Paul, Minnesota 55108 i
Mr. Don van Farcwe, Chief / !,
Division of Rad1o1og1cal Health
Department of Public Health
P. 0. Box 33035
Lansing, Michigan 48909,/,

i

4¥illiam J. Scanlon, Esq. ;g
2034 Pauline Boulevard |

Arn Arbor, Michigan 48103 /

U. S. Nuclear Regulatory Coamission
Pesident Inspectors Office

oute 7

idland, Michigan &8640



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

G-402 ¥
Krite Oak I :,
Silver Spring, Meryland 20910 !
Mr. L. J. Auge, Manager /J; '
Facility Design Engineering’ '
Znergy Tecnnology Engineering Center
P. 0. Box 1449 H{ .
Cenoga, .Park, "a2lifornia 9? 04

Mr. William Lawnead

U. S. Corps of Engineers
NCEED - T

7th Floor

477 Vichigan Avenue
Detroit, Michigan 48225

Mg, Barbara Stemiris
§7¢5 N. River
Freeland, Michigan <8623

Mr. Micheel A. Race
2015 Seventh Street
Bay City, Michigan 48706

Ms. Sancra D. Reist
1301 Seventh Street
Bey City, Michigan 48706

's. Sharon K. KWarren
636 Hillcrest
Midland, Michigan 48640

Patrick A. Race
1004 N. Sheridan
Bay City, Michigan 48706

George C. Wilson, Sr.
4618 Clunie
Saginaw, Michigan 48603

Ms. Caro! Gilbert
903 N. 7th Street
Saginaw, Michigan 48601



cc:

vr. William A. Thiboceau
3245 Weigl Road
Sayinaw, Michigan 48503 f;

¥r. Terry R. Miller
3225 Glendora Drive
Bay City, Michican 4S706 |, .~
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ATTENTION OF

NCEED-T

SUBJECT: Interagency Agreesent No. NRC-03-79-167, Task Fo. 1 - Midland Plant
Units 1 and 2, Subtask No. 1 = Letter Report

4

/.
THRU: Divisico Engineer, North Central .
ATIN: NCDED-C (Jaoes S;npsop)
" v 4B

jer
| 2!

TO: U.S. Nuclear Regulatory Comaission !
ATTN: Dr. Robert E. Jackson '
pDivision of Systems Safet
Mail Stop P-314 i
washing:os, D+ C. 20555

1. The De:roit District hereby submits this letter report with regard to
cozpletion of subrask No. 1 of the subject Interagency Agreexent concercing
the Midland Nuclear Flant, Units 1 and 2. The purpose of this repert is to
identify unresolved issues and make recosmendations oo & course cf actiela
and/or cite additional {nformation necessary to settle these matters prior to
preparation of the Safety Evaluation Report.

2. The Detroit District's tead providing geotechnical engineering suppert to
the NRC to cate has wade a review of furnished documents concerning
foundations for structures, has jpintly patticipated {n briefing meetings vith
the NRC staff, Consumers Fower Cozpany (the applicant) and personnel from
North Central Division of the Corps of Engineers and has m2de detailed site
inspections. The daca revieved {ncludes all documents received through
Acenduent 78 to the cperat.ng license request, Revisica 28 of the FSAR,
Revision 7 to the 10 CFR $0.54(£f) requests and MCAR No. 24 through Interim
Report No. 8. Generally, each structure vithin the cooplex was studied as a

separate entity.

3, A listing of specific prodble=s in review of Midland Units 1 and 2 follows
for Category I structures. Ine issues are unresolved iz meny instances,
because of {nadequate oT missing information. The stroctures to be addressed
follow the description of the probles.

a. Inadequate presentacion of subsurface {nformation from conpleted
borings on ceaningful profiles and sectional vievs. A11 structures.
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- SUBJECT: Interagency Agreerent No. NRC-03-79-167, Task No. 1 - Midland Plant

Units 1 and 2, Subtask No. 1 - Letter Report

b. Discrepancies between soil descriptions and classifications on boring
logs with submitted laboratory test results suncaries. Exazples of such .
discrepancies are found fo boring T-14 (Borated water tank) which shovs stiff
to very stiff clay where laboratory tests {ndicate soft clay with shear
strength of only 500 p-s.f. The log of boring T-15 shows stiff, silty clay,
while the lab tests shcw soft, clayey sand with shear strength of 120 p.s.f.

All structures. I,.;;

e. lack cf discussion aboui khé criteria used to select soil sanples for
lab testing. Also, {dentification of the basis for selecting specific values
for the various parapeters used Za foundation desigr from the lab tes:
resuits. All structures. I/f, {

B, 0

. g4
d. The inadilit  to completely {dentify the scil behavior from 1ad
testing (prior to design =td congtruction) of individual sazples, because in

geceral, only final test values {o suarary form have been provided. All

structures.

(1) Lack of site specific information inm estimating allowable bearing
pressures. Only textbook type information has deen provided. 1f necessary,
bearing capacity should bde revised based on latest soils data. All structures

on, or partially onm, fill. -

(2) Additional inrormation is needed to indicate the design methods
used, design assucptions and conputations in estinating settlement for safety
related s=ructures and syste3s. All structures except Diesel Generator
Buildiag where surcharging vas performed.

e. A complete detailed presentation of foundation design regarding
remedial measures for structures urdergoing distress is required. Areas of
resedial measures except Diesel Geperator Building.

£. There are inconsistencies in presentation of seismic design
{nformation as affected by changes due to poor compaction of plant fill.
Response to NRC question 35 (10 CFR 50.54f) indicates that the lovwer bound of
shear wave velocity is 3500 feet per second. We understand that the saoe
velocity will be used to anelyze the dynamic respouse of structures built on
§£:17. However, from information provided by the applicant at the site meeting
on 27 and 28 Feb-uary 1980, it was stated that, except for the Diesel
Generator Building, higher shear wave velocities are being used to re-evaluate
the dynzmic response of the structures op f£ill zaterial. Structures on fill

or partizlly on fill except Diesel Generator Building.

4. A listing of specific issues and information necessary to resolve thex.

37 / Reactor Building Foundation

(1) Settlement/Consolidation. Basis for settlement/consolidation of
the reactor foundation as discussed in the FSAR assuzes the plant site would

.
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" NCEED~T
SUSJECT: Interagency Agreezent No. NRC-03-79-167, Task No. 1 - Midland Plant
Units 1 and 2, Subtask No. 1 = Letter Report

not be dewatered. Discuss and furnish computation for settlecent of the
Reactor Buildings in respect to the changed water table level as the result of
site devatering. Include the effects of bouyancy, whizh were used io previous
calculations, and fluctuaticns in water tabis vlach could happen if the
de<atering system becane inoperable. -
(2) Bearing Capacity. Bearing capacity compucations should be
rovided and should include method used, foundation design, design
assuzptions, adopted soil properties, and basis for selecting ultirate bearing
capacity and resulting factor qf,safety.
Bt
40.% Diesel Generator !uild’iu’g‘.

(1) Settlezent/Consolidation. -’ In the respouse to NRC Question & and
27, (10 CFR 50.54f), the applicant has furnished the results of his cozputed
settlerents due to various kinds [of lo2ding corditions. From his explacation
of the results, it appears that compressibility paraseters obtained by the
preload tests have been used to compute the static settlemencs. Informtion
pertaining to dynazic response {ncluding the amplitude of vibration of
generator pedestals have also been furnished. The observed settlement pattern
of the Diesel Cenmerator Building indicates a direct correlation with soil
types and properties within the backfill meterial. To verify the preioad test
sestlement predictions, compute settlepents based on test results on saxzples
fro= new borings which we have requested in a separate Dexo and present the
results. Reduced ground water levels resulting from dewatering and diesel
plus seisnmic vibration chould be considered in settlerent and seismic
acalvsis. Furnish the computation detazils for evaluating azplitude of
vidration for diesel generator pedestals including magnitude of excitieg
forces, whether they are constant or frequency dependent.

(2) Bearing Capacity. Applicant's response to NRC Question 35 (90
CFR $0.54f) relative to bearing capacity of soil is not satisfactory. Figure
33-3, which has been the basis of selection of shear strength for computing
bezring capacity does not reflect the characteristics of the soils under the
Diesel Geperator Buildiog. A bearing capacity cumputation should be subzitted
based on the test results of samples froz aev borings which we have reguested
in & separate memo. Ihis information should include method used, foundation
desizn assumptions, sdopted soil properties and basis for selection, ultimate
bezring capacity and rvesultinsg factor of safety.

(3) Preload Effectiveness. The effectiveness of the preload should
be studied with regard to the moisture content of the £1i11 at the time of
srelozdiag. The height of the water table, its time duration at this level,
apd whether the plant fill was placed wet or dry of optimum would be all
izzortant cousidzrations.

3
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(a) Gramular Soils.

When sufficient load is applied to grenular soils it usually causes 3
reorientation of grains ard movenent of particles info core stable positions
plus (at high stresses) fracturing of particles at taeir points of contact.
Reorientation ard breakzge creates a chain reaction 2mong these and ad jeceat
particles resulting in settlecent. Reorientation is resisted by friction
between particles. Capillary teosion would tend to increase this frictiom. A
moisture increase causing saturation, /such as a rise in the vater tadble as
occurred here, would Cecrezse capillary tension resultiag in more coopaction.
Present a discussion oo the water table and capillary water effect on the
graoular portion of tre plant f}li both above and below the water table during

and after the preload. [j’j

(b) lazpervious acd/er Cl#& Soils.

Clay fill placed dry of o‘tinun would not cozpact and voids could
exist between particles and/or chusks. In this situation SPT blow cowmnis
would give misleadipg inforvation as to strecgth. Discuss the raising of the
water table and deterzine 1f the time of saturation vas leng enough to
saturate possible clay lumps so that the consolidation could take place that

would preclude further settlement.

Discuss the prelozd effect on clay soils lying above the weter table
(7 feet %) that were possidbly cozpacted dry of optimum. t would appear oaly
limited consolidstion from the preload could take place fn this situation and
the potential for further settlenent would exist.

Discuss the effect of the preload on clays placed wet of cptisum. It
would appear consolidation slong with a gain in strength would take place.
Detercine if the new soil strength is adequate for bearing capacity.

" De lete.

Coueved

6/30/80
push keffer

(4) Miscellaneous. A contour map, showing the settlecent

configuration of the Diesel Generator Buildisg, furnished by the applicant at

the oceeting of 27 and 28 February 1680 indicates that the base of the building

has warped due to differential settlements.
induced in the various cozponents of the structure.
evaluate .hese stresses due to the differentia

cocputations and results for review.

Additional stresses ~ill be
The 2pplicant should
1 settlezent and furnish the
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4’./ Service Water Building Foundatios.

(1) Bearing Capacity. A detailed pile design based upon pertinect
soil data should be developed in order to more effectively evaluate the
proposed pile support systea prior to load testing of test piles. Provide
adopted soil properties, reference to test data on whi~h they are based, and
cethod and assunmptions used to estinate pile design capacity including
cooputations. Provide estimated maxicum static and dynamic loads to te
{zposed and individual contribution (DL, LL, OBE, SSE) on the maximum loaded
pile. Provide factor of safctf,ugainst soil failure due to maxiouz pile load.

i
(2) Settlements. , }?{

il -
(a) Discuss and providé Lnnljsil evaluating possible differential
settlement that could occur betwees the pile supported end and the portiocm
placed on filland glacial tin. | Describe the impact of Failvre on safely releted
Featopes (0.2. diisel Fuel e/l storege Ltancs) behind or
(b) &resent RiscussCre wby H LAY

nfﬁg vall adjace:;/to the intake
structure is oot regquired to be:Seismic Category 1 structure.¥ Evaluate the

observed settlement of both the service vater puzphouse retaining vells and
the intake structure retaining wall aad the significance of the settlement
{ncluding future settlenent prediction on the safe operation of the Midland
Nuclear Plant. Thic cualvaltion shevld aldrers actvel slrerses (ndveed by the
setl/cmenT agains} allova ble stresses permitied by g/rau.( codes. -
(3) Seismic Ans 7sis. Provided the proposed 100 ton rltimate pile
load capacities are achieved and reasonable margin of safety is available, the
vertical pile support proposed for the overhang section of the Service Water
Pump Structure will provide the support necessary for the structure under
conbined static and seismic {pnertial loadings even if the soil under the
overhang portion of the structure should licuefy. There is no reason to thiak
this won't be achieved at this time, and the applicant has cocnitted to load
test to demonstrate the pile capacity. The dynamic response of the structure,
including the inpertial loads for which the structure {tself is cdesigned and
the mechanical equipment contained therein, would change as a result of the

{ntroduction of the piles. Therefore:

(a) Please summarize or provide ccpies of reports on the dynazic
apalysis of the structure in its old and proposed configuration. For the
latter, provide detailed ipformation on the stiffness assigned to the piles
and the way in which the stiffpesses were obtainad and show the largest change
{n interior floor vertical response spectra resulting from the proposed
modification. £ the proposed configuration has not yet been analyzed,
describe the analyses that are to be performed giving particular attention to
the basis for calculation or selecticn, of and the range of puzerical

stiffness values assigned to the vertical piles.

(b) Provide after completion of the new pile fommdzticn, im
accordance with coomitment No. 6,

iten 125, Consuzers Power Cozpany memoranduc
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dated 13 March 1980, the results o: peasurezents of vertical applied load and
absolute pile head vertical defor-ation which will be made vhen the structural
load is jacked oo the piles so that the pile stiffness cac be deterained and
coupared to that used in the dynaczic analysis.

4“22- 7/ Auxiliary Building Electtica; Penetration Areas and Feedwater

Isolation Valve Pits. /' ;I
I G
I 1
(1) Settlement. Provide the assumptions, method, conputation and
esticate of expected allowable lateral and vertical deflections under static

and seisnic loadings. /ii

(2) Provide the construqtion‘pllni. and specifications for
underpinning operations beseath the Electrical Penetration Area gnd Feedvater
Valve Pit. ‘The requested {aforsation to be submitted should cover the
following in sufficient etails [for evaluatiom: :

the Lemporary
(a) Details ofpdevatering sy ‘e3 (locations, depth, size and czpacity
of wvells) incluéing the monitoring progras to be required, (for exzmple,
meesuring dravdown, flow, frequeacy of observations, etc.) to evaluate the
perforcance and adequacy of the installed systez. &£
(b) Location, sectional views and dizensions of asccess shaft and
érift to and below auxiliary Suilding wings.

(¢) Details ¢’ teczporary surface suppert systea for the valve pits.

425 Dewatering belore underpinning is recomnoended in order to
preclude differential settlement between pile and soil supported elements and

negative “rag forces.

\

(4) Provide adopted soil ;topertics; method and assuzptions used to
estipate caisson and/or pile desiga capacities, and computational results.
Provide estizated maxizum static ard dymamic lozd (compression, uplift and
Jaterzl) to be izposed and the {adividual contribution (oL, L1, CBE, SSE) on
saxirmun loaded caisson and/or pile. Provide factor of safety a2gainst soil

failure due to maxisum pile load.

(;) Discuss and furnish ccaputations for settlement of the portion of
the Auxiliary Building (valve pits, and electrica) penetration area) in
respect to changed water level as a result of the site dewatering. Include
the effect of bouyancy, vhich was used in previous calenlations, and
fluctuations in water table which could happen, {¢ dewatering systex beccaes

inoperable. -

F :
(g) Discuss protection 2ezsures to be required against corrosion, 12

piling is selected.

unrr
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(ﬁ) 1dentify specific information, data and pethod of presentation to
be subcitted for regulatory review at coxpletion of underpinning operation.
This report should suzmarize comstruction activities, field {nspection
records, results of field load tests on caissons and piles and an evalvation
of the completed fix for assuring the stable foundatior.

4-3/ Borated Water Tanks. 1 /I/" ”'

(1) Settlezent. The settlezent estimate for the Borated Water

Storage Tanks furnished by thﬁ‘lppllCtnt in response to NRC Question 31 (10
C7R 50.54f) is based upon the results of two plate load tests conducted at the
foundation elevation (7L 627.00+) of the tecks. Since a plate load test is
pot effective in providing information regarding the sofl beyood a depth more
than twice the diaceter of the bearing plate used {n the test, the estizmate of
the settlement furnished by the fppliclnt does not include the contribution of
the soft clay layers located at depth more than 5' below the bottom of the
tatks (see Boring No. T-14 and T-15, and T-22 thru T-26).

(a) Compute settlezents which {nclude contribotion of &1l the sell -
lavers influenced by the total load on the tanks. Discuss and provide for
review the apalysis evaluating differential settlement that could ocaur
tetween the ring (foundations) and the center of the tanks.

(b) The bottom of the bcrated tanks being flexidle could warp under
differential settlement. Evaluate vhat additional stresses could be induced
{2 the ring beaszs, tank walls, and tank bottoms, because of the settlement,
and conpare wvith allowable stresses. Furnish the computations on stresses
{acluding method, assucptions and adopted soil properties in the analysis.

(2) Bearing Capacity. Laboratory test results on sasples from boring
T-15 show a soft stratum of soil below the tack bottom. Counsideration has not
been given to using these test results to evaluate bearing capacity '
{nformation furnished by the applicant in response to KBC Question 35
(10 CFR 50.54%f). Provide bearinog cepacity compvtations based ou the test
resulte of the sazples from relevant borings. This inforzation should include
pethod used, foundation design assuzptions, adopted soil properties, ulrizate
bearing capscity and resulting factor of safety for the static and the seisunic

loads.
4—4— /./ Underground Diesel Fuel 7.k Foundation Design

(1) Bearing capacity. 'rov- e bearing capacity computation based on
the test results of sazples o " ¢ .pt borings, incloding method used,
foundation design assucpticas, adopt.! soil proper-ies, ultimate bearing
capacity and the resultino, factor of salety.

(2) Provide tank settlement analysis due to stazic and dynanic loads
including methods, assuoptio=” ™7 .¢, etc.

T T N T T T T T BT
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(3) what will be effects of uplift pressure on the stadbility of the
tacks and the associated piping system {f the devatering system becozes
inoperable?

4-5./ Underground Utilities:

(1) Settlement

(a) Inspect the interior of water circulation piping with video
cazeras and sensing devices to show pipe cross section, possible areas of
crackings and openings, and slopes of piping following consolidation of the
plant f111 beneath the imposed surcharge loading.

(b) The applicant has stated in his response to NRC Question 7 (10
CFR 50.54i) that if the duct banks remain intact after the preloal program has
been completed, they will be able to withstand all future operating loads.
Provide the results of the observations made, durinog the preload test, to
determine the stability of the duct banks, with your discussion regarding
their reliability to perform their design functions.

(¢) The response to Question 17 of "Responses to NRC Requests
Regarding Plant Fill" states that “there is no reason to believe that the
stresses in Seismic Category I piping systezms will ever approach the Code
allowable.” We question the above statezent based on the following:

Profile 26" = OHBC-54 on Fig. 19-1 shows a sudden drop of approx. 0.2 feet
vithin a distance of only 20 feet. Using the procedure om p. 17-2,

«E(e)=E (D)=E (D) (85)
G.b 2R 2 12

" 30000 ( 26 ) [ 8(0.2)(12) ) = 130.0 KsI
2 (20x12)% as allowvable

’ Tqv .y .a;. r-’i"f‘ﬂ?')
" Yet, fable 17-2 lists only 52.5 KS1¥stress

‘ 3 .
for this pipe. This matter requires further review. Please respond to Zhis
apparent discrepancy and also specify the location of each coxzputed settlement
stress at the pipeline stationing shown on the profiles. More than one
eritical stress location is possible along the saze pipeline.

(d) During the site visit om 19 February 1980, we observed thnree
{nstances of what appeared to be degradation of rattlespace at penetratiomns of
Category 1 piping through ccncrete walls as follows:
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West Borated Water Tack = in the valve pit attached to
the base of the structure, a large diaceter steel pipe
extended through a steel sleeve placed 1o the vall.
Beczuse the sleeve was not cut flush with the wall,
clearance betw een the sleeve and the pipe was very
scall. ' :,
v 1

.
.

iy s‘tcﬂ

T || R AL
‘l'-' "ty o-v\-j—? b \ s

/i‘l ' 2' /vt"'gﬂ“ Gap

iH!
Service Water Structure = Tvo of the service water
pipes penetrating the porthwest wall of the service
vater strpcture had sertled differentially wvith
respect 'to the structure and were resting on slightly
squashed [short pieces of 2 = 4 placed in the bottom of
the penpetratiou. From the foclination of the pipe,
there is a suggestion that the portions of the pipe
further back ia the wall opening (wvhich wvas mot
visible) were actually bearing on the iovert of the
opecing. The bottom surface of one of the steel pipes
bad s=all surface {rreguvlarities eround the edges of
the area in coctact with the 2 x 4. Whetber these
irregularities are rormal mapufacturing irregnlarities
or the result of concentration of load on this
tecporary Support caused by the settlement of the

£411, was Bnot KnOwWD.

\
These instances are suffici{ent to werrant amd examination of those penetrations
where Category I pipe derives support from plant fill on one or both sides of
a penetraticd. 1n view of the above facts, the following information is

required. g

(1) What is the minimun seiscic raiiléspice required betseen a
Category 1 pipe and the sleeve through which 1t penetrates a wvall?

(2) 1ldentify all those locations where a Category 1 pipe deriving
lant £111 penetrates 2t exterior concrete wall. Determine and
tical and horizontal rattlespace presently available and the

report the ver
¢h location and describe remedial actions planped as a

aivinus required at ea

result of conditions uncovered ic the imspection. 1t i{s anticipatec that the
ansver to Question (1) can be obtainsed without aoy significant additional
excavation. 1f this is mot the case, tbe decision regarding the necessity to

obtain information at those locatiorns
deferred until the data fro= the other locations have

requiriog major excavation should be
been examined.




e T TR T T T T IR T I

NCEED-T . - .
SUBJECT: Interagency Agreerent No. NRC-03-79-167, Task No. 1 - Midland Plant
Units 1 and 2, Subtask No. 1 = Letter Report

(e) Provide details (thickness, type of materfal etc.) of beddicg or
cradle placed beneath safety related piping, conduits, and supporting
structures. Provide profiles along piping, and conduits alignnents showing
the properties of all supporting raterials to be adopted {n the analysis of
pipe stresses caused by settlement..l

/

(f) Tbe two reinforced concrete return pipes vhich exit the Service
Water Pump Structure, Tun a1ong'¢1thér side of the ecergency cocling vater
reservoir, and vltimately enter into the reservoir, are necessary for safe
shutdown. These pipes are butiedlwithin or near the crest of Category 1
slcpes that form the sides of the ezergency cooling water reservoir. There {s
po report on, or analysis of,'thc seismic stability of post earthquake
residual displacement for these slopes. While the limited data from this area
do ot raise the specter of any prodlem, for an isportant elecent of the plant
such as this, the eartbguake stability should be exaniped by state-of-the-art
cethods. Therefore, provide results of the seismic analysis of the slopes
lezding to an estizate of the permenent deformation of the pipes. Please
provide the following: (1) a plan showing the pipe location vith respect to
other iearby structures, slopes of the reservoir and the coordinate systex;
(2) cross-sections showing the pipes, sormal pool levels, siopes, subsurface
conditions as interpreted from borings and/or logs of excavations at (a) a
location parallel to aad about S0 ft from the southeast outside wall of the
service wvater pipe structure and (b) a location vhere the cross section will
{sclude both discharge structures. Actual boring logs should be shown on the
profiles; their offset from the profile noted, and soils should be described
using the Unified Soil Classification Systez; (3) discussion of available
shear strength data and choice of strengths used 1o stability acalysis; (&)
determization of static factor or safety, critical earthquake acceleration,
and location of critical circle; (5) calculation of residual movement by the
pethod presented by Kevmark (1965) or Makdisi and Seed (1978); a=d (6) &
deternination of whether or oot the pipes can function properly after such

\

govenentis.

4‘6)/ Cooling Pond. =

(1) Emergency Cooling Pond. In recognition that the type of
e=bankment fill and the compaction control used to comstruct the retention
dikes for the cooling pond were the szme as for the problem plant £111, we
request reasonable assurance that the slopes of the Category I Emergency
Cooling Pond (baffle dike and zain ¢dike) are stable under both static and
éxneaic loadings. We request a revised stability analysis for review, which
<11 4nclude identification of locatiocns analyzed, adopted foundation and
e=Sarynment conditions (stratificatics, seepage, etc.) and basis for selection,
sécpted soil properties, pethod of stability analysis used and resulting
factor of safety with identification of sliding surfaces analyzed. Please
acdress any portential ippact ¢n Category 1 pipes pear the slopes, based on the
results of this stability study. Recoczendations for location of new
exploration and testing have been provided in a separate letter.

10
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(2) Operating Cooling Pood. A high level of safety should bdbe
required for the reraining slopes of the Operating Cocling fond unless it caa
be assured that a failure will not: (a) endanger public health and :
properties, (b) result in an assault on enviroooent, (c) impair oeeded
energency access. Recoznendations for locations of pew borings and laboTatory
tests have been submitted in a separate letter. These reconnendations ware
made on the assuzptions that the st,bility of the opera~inog cooling pond dikes
should be demonstrated. /;-!/

4 7/ Site Dewatering Adequacy./, |
gt
(1) 1In order to provide ‘the vecessary assurance of safety against

1iquefaction, it is necessary to demonstrate that the wvater will not rise
above elevation 610 during por=mal Pperations or during a shutdown process.

The applicant has decided to accozplish this by pumping from wells at the
site. 1o the event of 2 failure;;partial fatlure, or degradation of the
devatering system (acd {ts backup systez) caused by the earthquake or amy
other event such 2s equipment breakdown, the water levels will begin to rise.
Depending on the answer to Question (2) below concerning the mormal operating
wvater levels in the tmmediate vicinity of Category I structures and pipelinpes
founded on plant fill, different azounts of time are available to accooplish
repzir or shutdowd. Io respoase to Question 24 (10 CFR 50.54f) the applicant
s-ates "the operating groundwzter level will be approxinately el 595 £t”

(page 24-1). Onm page 24=1 the applicant also states ~Therefore el 610' 4s to
be used in the desigos of the dewatering systea as the maxioum peraissible
groundwater level eleva:..o under SSE conditions.” On page 24-15 4t is stated
that "The wells will fully penetrate the backfill sands and underlying natural
sands in this area.” The tottom of the satural sands is indicated to vary
froz elevation 605 to §80 within the plant £411 area according to Figure
24=12. The applicast should discuss and furaish response to the following

questions: \

(a) 1s the norzmal operating dewatering plan to (1) pucp such that the
vater level in the vells beiag pucped is held at or beiow elevation 595 eor (2)
to puzp as pecessary to hold the water levels ino all observation wells pear
Category 1 Structures and Category I Pipelizes supported o plant £111 at or
pelow elevation 595, (3) to pusp as pecessary to hold water levels in the
wells zentioned in (2) above at oT pelow elevation 610, or (4) something else?

1f it is something else, what 1is ic?

(b) 1In the event the =ater levels ip observation wells pear Category
1 Structures OT Pipelinpes su rted on plant £i11 exceed those for normal
operating conditions as defi. by your answeer to ‘Question (a) what actien
will be taken? 1n the event that the water level in ary of these observation
vells exceeds elevation 610, what action will be téken?

11
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(e) Vhere will the observation wells {n the plant fill area be
located that will be moaitored during the plant lifetine? At what depths will
the screened intervals be? Will the conbination of (1) screened interval in
coresionless soil anéd (2) deronstration of timely response to changes im
cooling pond level prior to drawdown be vade a condition for selectirg the
ctservation wells? Under vhat condizions will the alara mentioned on p2ge
24-20 be triggered? What w11l be the response to the alarm? A wor<: case test
of the coompleted perzanent devatering and groundvater level monituring systems
could be conducted to deteraine vhether or not the tise reqrired to acconplish
shutdown and cooling is available. Thi's could be done by shuttior off the
eatire devatering system when the cooling pond is at elevation 62/ and
éeternining the water level versus time curve for each observation wvell. The
cest should be continued until the water level under Cetegory I structure,
vhose foundations are potcntilll&'liquefﬁnblc. reaches elevation 610 (the
sor=al water level) or thke sua of the tine {ntervals sllotted for repair and
the time interval needed to accozplish shutdown (should the repair prove
vasuccessful) has been erceeded, ichever occurs first. In view of the
Seterogeneity of the fill, the 1ikely variation of its perceability and the
secessity of makircg several essunptions in the analysis Wwhich vas presented in
the 2pplicant's response to Question 24a, a full-scale test shoulld give oore
reliadle iafornation ot the availible time. In view of the above the

applicant should furnish his response to the folloving:

1f a devatering systea failure or degradation occurs, in order to
assure that the plaz’ is shutdown by the tize water level reaches elevation
510, it i{s necessary to {nitizte shutdown earlier. Ia the event of a fzilure
of the dewatering systes, ‘hat is the water level or condition at wvhich
shutiown will be initiated? Bow i{s that condition determipned? An acceptabdle
-ezhod would be a full-scale worst-case test perforced by shutting off the
encire devatering system with the cooling pond at elevation 627 to determine,
et each Category I Structure deriving support from plant £411, the water level
it which a sufficient tine window still remains to accomplish shutde 0 before
+he water rises to elevation $10. 1In establishing the groundwater level or
co=dition that will trigger shutdown, it is necessary to account for normal
surface ~ter inflow 2s well as groundwater recharge and to assume that any
eddéizios action taken to repair tha dewatering systed, beycnd the point i.
-i=e when the trigger condition is first reached, is unsuccessful.

(2) As per applicant response to NRC Ouestion 24 (10 CFR 50.54f) the
Zesign of ~he permanent dewatering system is based upod two major findings:
{1) the granular vackfill materizls are in hydrazulic connection with an
u=Zerlying discontinuous body of nmatural sand, and (2) seepage froa the
gcosling pond 1is restricted to the intake and puc? structure ares, since the
slant £4111 south of Diesel Geperator Building is an effeczive barrier to the
s=210w of the cooling pocd water. However, soil profiles (Figure 24-2 in the
“Xesponre to NRC Reguests Regarding Plant T4{11"), pucping test t ine-drawdown
s-aphs (Figure 24~14), and plotted cones of influence (Figure 24=15) indicate

-=2+ south of Diesel Generator Building, the plant §i11 ==terial adjacent to

- ..g.“v“ - = - ,'—Wm‘ —
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the cooling pond is not an effective barrfer to {nflow of cooling pond vater.
The estirated perceability for the £411 material as reported by the applicaant
4s B feet/day and the transmissivities range from 29 to 102 square feet/day.
Evaluate and furnish for review the recharge rate of seepage through the fill
caterials from the south side of the Diesel Ceperator Building on the
perzapent dewateriog syste3d. This evaluacion should especially consider the
recovery data froa "D-3 »-.4 cozplete data from PD-S.

(3) The interceptor vells have been positioned along the porthern
side of the Water Intake Structure and service wvater pucp structures. The
calculations estimating the total groundwater inflow indicate the structures
serve as a positive cutoff. However, “he isopachs of the sand (Figures 59
and 24-10) indicate 5 to 10 feet of resaining natural sands below these

gure 24=2) neithber agrees nor diszgrees wvith

structures. -The soil profile (Fz
the isopachs. 7 : calculatious for total flow, vhich assuned positive cuteff,

reduced the length of the line source of iznflow by 2/3, The calculations for
the spacing and positiczing f wells assumed this reduced totel flow 1s
epplied along the entire le gth of the structures. Clarify the existence of
seepage balow the structures, present supporting data and calcularions, and
reposition wells accordingly. Include the supporting data such as dravdown at
the interceptor wells, at nidway location between anmy two consecutive wvells,
22d the increase in the water elevations downstream of the interceptor wvells.
The presence of structures near tha cooling pond appears to have crezted a
situation of artesian flow through the sand layer. Discuss why artesizn flow
wvas not considerd in the design of the devatering systes.

(4) Provide coastruction plans and specification of permanent
dewatering systez (location, dep:hs, size and capacity of wells, filterpack
design) iocluding required monitorisg program. The {nformation furnished in
respense of NRC Question 24 (10 CFR 50.54f) 1s pot adequate to evaluate the

adecuacy of the system. ‘

(5) Discuss the razificatiocos of plugging or leaving .pen the veep
holes in the retaining wall at the Service Water Building.

(6) Discuss 1o detail the meiptenance plan for the dewvatering systesa.

(7) Wwhat are your plaas for sonitoring water table in the control
tover area of the Auxiliary Building?

(8) what peasures will be required to prevent {pcrustation of the
pipings of the dewatering systea. ldeztify the cootrols to be requited during
plant opzration .easure of dissolved solids, chemical controls). Provide
basis for established criteria im view of the res.lts shown on Tadle 1, page

23 of tab 147.
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(9) Upon reaching a steady state in devatering, a groundwater survey
should be smade te confirm the position of the vater table and to insure hat
no perched water tables exist.

Devatering of the site should be scheduled with s sufficient lead time
before plant start up SO that the additional settlement and its effects
(especially on piping) can be studied. Settlesent should be closely monitored
during this period. X

Frovide yevr f/‘ ns For coanfmg HM} Srounlud” Svrvey .

jo Lliquefaction Potential.

An independent Seed-ldriss Sinmplified Analysis vas perforzed for the
£411 area under the assuaption that the grounévater table was at or below
elevation 610. For 0.19 3 peak ground surface accceleration, it was found
that blow counts as follows were requirea for a factor of rafety of 1.5:

Elevation Mintmum SPT Blow Count*}
ft For F.S. - 1-5
610 14
605 16
6n0 17
595 - 19

The analysis was considered conservative for the following reasons (a) no
account was taken of the weight of any structure, (b) liquefaction criteria
for s megnitude 6 earthquake were used whereas an NRC zemorandum of 17 Mar 80
considered nothing larger thaz 5.5 for an earthquake with the peak
acceleration level of 0.19 g's, (c) ueit weights vere varied cv.r & range
br.ad enough to cover any uncertainty and the tabulation adove is based on the
sost conservative set of assuzptions. Out of over 250 standard penetration
tests on cohesionless pl.nt fill or natural foundation caterial below
elevation 610, the criteria given above are oot satisfied in four tests in
natural materials located below the plant £411 and in 23 tests located in the
plant fill. These tests involve the following borings:

sw3, Su2, DG-18, AX 13, AX 4, AX 15, AX 7, AX 5, AX 11,
oG 19, DG 13, DG 7, DG 5, D 21, 6T 1, 2.

Some of the tests on natural mterial were conducted at depths of at less than
10 ft before spproximately 35 £t of £fill was placed over the location. Prior
to comparison wvith the criteria these tests should be multiplied by a factor
of about 2.3 to account for the increase in eifective overburden pressure that

resulcs from the placement and future dewatering of the fill.

laFor M ~ 7.5, blow counts would i.:rease by 30%.
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0f the 23 tests on plant fill vhich fail to satisfy the criterfa, most are
sear or under structures vhere resedial measures alleviating necessity for
support from the fill are planned. Only & of the tests are under the Diesel
Cenerator Buflding (which will still derdive its support from the £411) and 3
otters are near it. Because these locations where low blow counts vere
recorded are well separated froam one another and are not one contipudus
stratum but are localized pockets of loose material, no failure o .hanism s
present.

1o view of the large number of boricgs in the plant f111 area and the
conservatisa adopted in analysis, these fev {eolated pockels are no threat to
plast safety. The £41]1 area is safe agaicst liquefaction io a Magnitude 6.0
earthquake or smaller vhich produces a peak ground surface acceleration of
0.15 g or less provided the groundwvater elevation ia the f111 s kept at or

below elevation 610.

4#g3 )(( Seisnic apalysis of structures oo plant £{1]1 material.

(1) Category I Structures. From Section 3.7.2.4 of the FSAR it can
be calculated that an average Vg of about 1350 ft/sec vas used in the
eriginal dynamic soil structure interaction analysis of the Category 1
structures. 1Ihis is confiroed by ose of the vievgraphs used in the 28
february Bechtel presentation. Plant fill Vg is clearly wuch lower than
this value. It is understood from the response to Questiion 13 {10 CFR 50.54f)
cotceraing plant fill that the analysis of several Category I structures are
underway using a lower bound average V. = 500 ft/sec for sections supported
ot plant fi11 and that floor response spectra and design forces will be taken
as the most severe of those from the pew and ol' analysis. The questions
which follow are intended to make certain {f t*. ' is the case and gain an
u=derstanding of the impact of this parametric variation in foundation
conditions.

been

(a) Discuss vhich Category I structures have,and/or will be
reanalvzed for changes i seismic soil structure {pteraction due to the change
in plant fill stiffness from that envisioned :n the original design. Eave any
Category I structures deriving support fro= plant fill been excluded from

reanalysis? On what basis?

(b) Tabulate for each old analvsis and each reanalysis, the
foundation parameters (v‘,\) and € ) used and the equivalent spring and

-

éa=>ipg constants derived therefrom 8o the reviewer can gain ac appreciation

&S ?it

of the extent of parametTic variation perforzed.

(¢) 1s it the intent to analyze the adeguacy of the structures and
sheir contents based upon the envelope of the results of the old and new
analyses? For each structure analyzed, please show on the same plot the old,
new, end revised enveloping floor response specira so the effect of the

15
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changed backfill on {oterior response spectra predicted by the various models
can be readily seen. . o ) L ey

(2) Category I retaining wall near the soutbeast corner of the
Service Water Struciure. This wvall {s experiencicg soze differential
settlemeat. Boring information {n Figure 24=2 (Question 24, Volume 1 _
Responses to NRC Requests Regarding Plant F111) suggests the wall is founded
on petural soils and backfilled with plant fill ou the lancd side. Please

furnish details clarifying the following:

(a) 1s there soy plant £111 underneath the wall? What additional
data bevond that shown in Figure 24=2 support your ansver?

(b) FKave or should the design seismic loads (FSAR Figure 2.5-45) be
changed as a result of the changed backfill coriitions?

(¢) FRave or should dynamic water loadings in the reservoir be
considered ip the seismic design of this wall? Please explain the basis of

your ansver.

S. In vour response for the cozments and questioxs in paragraph & above, 1f
you feel that sufficiently detailed {nformation already exists on the Midland
docket that may have beed overlocked, please meke reference to that
inforzation. Resolu ion of issues and conceras w211 depend on the expecitiocus
receipt of data mentioned above. Contact Kr. tez) Cehring at FIS 2266793

regarding questions.

ez gZT 21372183 4G1IE=3 .
" . Qi
3

P. McCALLISTER
fhief, Engiseering Division

16

PR EARG ST SR, S I S

S A R A - I X8




Attachment 4
DEPARTMENT OF THE ARMY

PETRAOITDISTAICT CORPS OF ENGINEERS
POX Yo7
OLTAQIT, MICHIGAN &I

REMLY TO

Ay 156 APR 1381
NCEED-T
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THRU: Division Engineer, North Central
ATTN: NCDED=G (James Simpson)

TO: Mr. George Lear
U.S. Nuclear Regulatory Commission
Chief, Hydrologic & Geotech' :al Engr. Br.
Division of Engineering
Mail Stop P-214
washiogton, DC 20553

1. The Detroit District has reviewed the information received from the
applicant through Azendment 85 to the operating license request, Revision 10
to the 10 CFR 50.54(f) requests. The information received addresses all the
questions (Question 39 thru 48) raised by the Corps of Engineers in their
letter report which was forwarded to the Nuclear Regulatory Commission onm 7
July 1980, which subsequently was transmitted to the applicant on 4 August

1980 for his response.

2. The review comments are inclosed. The purpose of thece review comments is
to identify the discrepancies noted in the applicnntiresponse and apprise the
NRC of the Corps of Engineers v.ews as to the safety of the foundations of the
structures dariving support from fill as well as from natural soil.

3. A listing of the specific discrepancies noticed during the review are as
follows:

a.- The shear strength parameters used in the analyses are not the
representative paraseters for the soils for which the analyses have been
performed. The bearing capacity of the foundation soilsg for the Borated Water
Tanks and the Diesel Generator Building appears to have been done on the basis
of the shear strength parameters obtained from the test results ot the soil
sazples which do not represent the scil conditions prevailing beneath these

structures.

b. The evaluation of the settlements for the Borated Water Tanks, Diesel
Cenerator Building, Service Water Structure and the Reactor Buildings have

-
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beea ﬁ?ed on either assumed values of the Young's modulus or om
comprissibility coefficients obtained from the questionable preload test.

c. In most of the cases of the settlement evaluations, only the {mnediate
settlements have been considered. The consolidation and the secondar]
settlements have not been considered. (Feactor Buildings, Service Wate !
Building Foundation, etc.)

4., A listing of the specific discrepancies in'thc .pp!icnntircsponsc to
Question 39 through 48 are given.

Question 39 = Reactor Bui{lding Foundation

(1) Settlement/Consolidation. The applicant's response to Question
19(1) indicates that the settlements due to the devatering have been computed
on the basis of the Young's Modulus of the soil determined from the
load-settlement relations between May 17, 1977 and March 11, 1978. The
determination of the Young's Modulus using load-settlement requires use of
the soil's poisson ratio and the influence factor of the footing. Further,
the settlement that occurred {mmediately after the application of the load
should be koown and be used. The applicant has not explained how these
parameters were determined. The Young's Modulil determined by the procedure
shown on page 39-8, should have bcen used to determine the settlesents due to
the dewatering instead ¢ using constrained modnlus used by the applicant.
The Young's Modulus obtained by backfiguring 1is based on the appropriate
confining pressure and as such is appropriate for computing the settlements
caused by dewvatering load. The consolidation and the secondary settlements
have not been added to the total settlemeat. The applicant should address the
primary consolidation settlements and the time for them to occur due to the
load caused by thc dewatering. Presently, we are not certain whether the
{nformation provided in FSAR is enough to evaluate the time-settlement
relation or additionzl consolidation tests will be required. TIdentify the
consolidation test results being used in the determinaticn of the primary
consolidation settlesents. The applicant should also address the secondary
consolidation settlements due to the dewatering load, even though such
settlements appear to be pegligible due to rhe high overconsolidation ratio of
the glacial till over which the Reactor Buiidings are founded.

The applicant should update the observed settlements and loading records as
promised in response to Question 162.9 and compare the observed settlements
with predicted sectleménts. He should also develop & technical specificatiot
for monitering settlements, which should establish tolg::ble. total, and
differential settlement 1imits during the plant operation.
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(2) Bearing Capacity. The shear strength values used in the analysis
of the bearing capacity of the soil under the Reactor Buildings were takem
from the we{ghted average of the undrained shear strength of the soil sanples
obtained mostly from the cooling pond dikes area. A review of Table 2.5-6,
(FSAR Volume 3) and the borings by the Michigan Drilling Company indicatesthat
of all the samples tested for undrained shear strength, only one was taken
from the area of the Reactor Buildings. Therefore, the shear strength usad
for the bearing capacity analysis is not representative of the soils on which
the Reactor Building is founded. The drained shear strength parameters
(p = 32°, C = 590 PSF) used in desigo of bearing capacity under static
loads, also appear to be based on the average of the shear tests d0 the
samples obtained from the entire plant area. In view of these facts, the
response of the applicant {s not satisfactory. The applicant must evaluate
the shear strength parameters from the soil samples obtained from the soil
mass below or near the Reactor Building foundation. The {nformation obtained
from the Dazes & Moore boring Nos. i, 2, 3, 4 and 15 might be used to
determine shear strength paraseters for the bearing capacity analyses of the
Reactor Buildings. Limited {nformation available from the tests performed om
the samples obtained from these borings are presented in FSAR Volume 4. The
applicact might choose to use this {nformation provided he can demonstrate
that the test results available are within the depth of {nfluence for

estimating bearing capacity.
Question 40 - Diesel Generator Building.

(1) Settlement/Consolidation. (a) The applicant has oot furnished
the requested information pertaining to the settlements of the Diesel
Cenerator Building. The settlements computed on the basis of the
compressibility parameters obtained from the preload test arz que ‘tionable
because of these reascus:

(1) There is questionable evidence to confirm that preload was
held long enough to eliminate 1002 of the primary consolidatica.

(11) Because of the flexibility of the fcotings, the surcharge
loads wers pot evenly distributed. The foundation soils with relatively more
conpressible fill (southeast corner) have been subjected to a load {ntensity
less than that of the surcharge, therefore, the applicant's statement that,
“the stresses prevailing during surcharging at all depths {n the f11l beneath
the buflding exceeded those that will prevail while the structure is
operaticnal,” 1s questionable. ,

—
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(111) The sudden drop {a the plezoueter levels after removal of the
surcharge {s due to negative pore pressures as the soil tries to swvell., This
{s a norzal reaction. After swell {s complete, the plezoceter readings should
return to the normal water level {n the ground. BHowever, {a this sitvatios,
they generally returrsito some value greater than the ground water level which
could indicate the presence of excess pore pressures. , -

_ The raise in plezometer levels to a height greater than groundwater
levels after the dissipation of negative pore pressures are {rdicative that
excess pore pressures were not completely dissipated at the time of surcharge
removal. See plezometer 12, 17, 23, 25, 29, 34, 36, 40 und 43,

(2) Bearing Capacity. The bearing capacity analyses for the Diesel
Generator Building furnished by the applicant are based ou the shear strength
parameters (#,C), which are not representative of the soil fill beneath the
Diesel Cenerator Buildirs. The numerical values of the angle of internal
fristion, P, and the .ouesion, C, were determined on the basis of the
results of consolidated undrained tests on five samples taken from the areas
of the Tank Farm (Series T borings) and the Transformers (Series TR borings).
A review of the boring logs indicates that all of the five sazples were
obtainsd from the zones of stiff to hard clay (blowcounts varies from 12 to
19), with dry densities ranging from 114.4 pcf to 117.9 pef, liquid limits
ranging from 20X to 35% and plasticity index ranging from 9 to 20. Three of
the samples (T9-8, T16-5, TR2-2) had been overconsolidated to the
overconsolidation ratio ranging from 1.1 to 2.2 prior to testing, which
stiffened the sazples and changed their shear strength characteristics in
comparison to those which were not overconsolidated. The basis for doing such
overconsolidation test should be given. Thus, it is evident that samples used
to determine shear strength parameters are w.. represeatative and as such, the
{nformation obtained by these tests indicate a soil type which does not exist
in the effective Diesel Cenerator Building area. The soill types beneath the
Diesel Gemerator Building range from layers of soft to hard clay as well as
loose to very dense sand. An attempt to determine shear strength parameters
by mixing the soil sazples from layers of various soil types would result in
misleading information as to strength. Selection of samples for testing as
requested in 30 June 1980 letter from A. Schwencer to J. W. Cook, should
follow the guidance in Regulatory Guide 1.138 paragraph D.5.8, and cover not
only the typical foundation condition, but also the extreme and critical
zones. The resulting shear strength test results obtained should then be
considered in evaluation of the bear.ng capacity for the foundation soil
beneath the Diesel Generator Building.

(3; Preload Effectiveness. AS discussed in our-review comments om
the applicant's response of Question 40-1, the preload program may have not
been effective in eliminating 1002 of the primary consolidation, under the
surcharge loed of 2.2 KSF. We are not in agreement with the applicant's
statement that the preload program carried out at che Diesel Generator
Building has demonstrated to have been successfully completed. The

3
- .
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coapressibility parameters obtained from the preload test are questionable
and, therefore, future settlement predic.ions of the Diesel Cenerator Buflding
based on these paraseters should be verified with the results from the
requested laboratory consolidation tests. Validity of Figure 27-9 (Revision
6), in which the comparison of measured and predicted settlments {s cade, 1is
questionable due to the reasons given in our review comzents on the response
of Question 40-1, Raising of the cooling pond's water level to elevation 627
at the beginning of April 1979, did not saturate the soil up to elevation 625
beneath the Diesel Generator Building during the surcharge, as 1t|ted by the
applicant. The drops in the piezometer levels to elevation 622— on

resoval of surcharge indicates the water table to be at elevation 622~,
resulting in considerable capillary action in the £111 material below the
footing (el = 628). The effect of such capillary action is to resist
settlement. A rise {p moistures, causing saturaiiom, such as cut-off water
d.cing rain, would decrease capillary action causing more settlement. In
addition, it has not been established whether the clay £f111 was {nstalled wet
or dry of optimum moisture. If placed the dry side of optimum, the preload,
ever with the rise of the watertable, may not have consolidated the clay
sufficiently to preclude further settlement.

(4) Miscellaneous. The contour map (Figure 40-9) furnished by the
applicant 1o response to Question 40-4, clearly shows warping of both the
north and the south walls indicating curvatures created by bending moments.
This warping would continue to grow with time, because of the future
settlements of the east and the west ends about a rigid pivot in the center
provided by the condensate pipe which has been reconnected after the resoval
of the surcharge load. An analysis of stresses {nduced by the warping should
be performsed taking into account the differential settlement over the life
span of the plant (40 years). The applicant should refer to the answvers for
Interrogatory 8 (Nuclear Regulatory Conmission staff answer to interrogatory
filed by the applicant, 25 February 1981) for the comments on the analyses
which are needed to evaluate effects of structural cracks.

Question 41 - Service Water Building Foundation.

71) Bearing Capacity. The use of drained shear strength parameters
to snaly- : the ultimate beari-3 capacity of the proposed piles is not
justifiec The ultimate pile load capacity from t.e load test would simulate
an undrai ! condition, (even a long duration pile load test would not create
s drained condition at the tip of the pile in this case); a static pile load
analysis should be performed using undrained parazeters. The shear strength
parameters used in determination of the side frictions 1*&. F2, F3) and
point resistance (F;) are not the representative values for the soil
condition prevailing at the locations where the piles will be driven. The
same values of § and C are used for sand as well as clay (see sheet 2 of

Attachment 41=1), The applicant has used shear parameters for a soil type
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which he has created by mixing the test results of samples of Serfes T, TR and
CT. 1In Attachezent 41-1, the depth of f1ll considered {o evaluating F) and

Fg is 27‘.5 feet, but the actual depth of the fill reported in Borings Logs
CH-1 thrugh CH-6A (Voluze 9 of the applicant's response to 10 CFR 50.54(f)
Questions) indicates approximately 45' of fiil material in the area where the
underpinning piles will be driven. The computations of the ultimate pile
capacity should be revised using 38.5' (45'-6.5') of f11l instead of 27.5'
used previously. The ultimate pile load capacity from the load test, Ry,
shown to be 280 tons on page 41-3 should be revised considering the increased
negative skin friction due to the increase {n the f{11 materfal., Further, it
appears that the determination of at 280 tons (page 41-1) has been

cozputed by multiplying the design load (100 tons = normal dead plus live
loads on each pile) of the piles with a factor of safety of 2.5 and then
adding to this value tle negative skin friction of 30 tons (computed in
Attachoent 41-1). However, im our opinfon the above approach of evaluating
the ultimate pile load cazpacity from the load test is not correct. The factor
of safety of 2.5 must be applied to the external load of 100 tons cu the pile
top plus the cooputed skin friction and the product then be added to the skin
friction again [2.5 (100 tons + NSF) + NSF].

(2) Settlements.

(a) Paragraph 1 of the applicant's response to Question 41, Part
2a indicates thatwvertical load oo piles was calculated based on an
appropriate spring stiffness of the underpinning piles and the subgrade
modulus of the mat foundation resting on natural soil. However, in our
opinion, the stiffoess of the cantilevered portion of the Service Water
Structure will be a factor in computing the underpinning pile load. Provide
total computed pile loads due to dead and 1ive loads as well as total vertical
and horizontal loads due to seismic actions, along with the detailed analysis
for the spring stiffnesses of the underpinning piles. The settlement values
provided by the applicant {ndicates a time dependent settlement of 0.1 inch
for the portion of the Service Water Structure founded on glac.al till and
0.05 inch for the portion to be supported on underpinning piles. The analyses
for these settlements have many questionable assumptions and rationalizations

such as:

(1) Application of pile loads over an area of 15' x 3.5" (sheet 5
of ‘6 Attachment 41-2) at the tip elevation is not appropriate, according to
Bjerrum et al (1957), such a simplified method underestimates the

settlemencs. = )
—

(11) It is oot known whether the soil moduli used in the analyses

are for drained or undrained conditious. For a long term settlement, soil
modulus for drained condition should be used.
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(111) The simplified approach used by the applicant is used in
conjunction with one dimensional consolidation theory.

(1v) Secondary cettlement has not been considered in evaluation of
long term settlement.

(v) The applicant's planning to jack the underpinning piles after
the devateriag settlement takes place is not realistic. Dewatering settlement
is & time-dependent settlement and it might take many years to complete. The
devatering settlement of the area under the pile tip is estimated to be 0.48
{nch (sheet 3 of 6 Attachment 41-2, Line 2), but it {s not known what
compressibility parameters were used to compute this settlement. In view of
these facts, the differential settlement problem still remains uaresolved.

The approach outlined for computing settlement of pile group in Pile
Foundation Analysis and Design, Paulos and Davis, John Wiley and Sons, may be

used.

(b) The analyses indicating a factor of safety of 2.2 agalost
falluce for the slope behind the retaining wall near the Circulating Water
Intake Structure is based on soil parameters that may not } applicable to the
type of fiil material behind the wall, The applicant should base the analyses
on the representative she - strength parameters from the test results on
sasples taken pear “he re.aining walls. A thirty feet (30') distance between
the top edge of the failure plane and the nearest safety related Diesel Fuel
Storage Tanks shown in Figure 41-4 does not appear adequate. Provide, (1) the
groundwater condition considered in the analysis, (2) loading conditions (e.g.
earthquake, seepage, drawdown, etc.) considered in the slope analysis which
resulted i{n the safety factor of 2.2, (3) the ident‘fications of boring logs,
soil samples and the laboratory test results which are the basis for the
allowalle shear strength parameters provided on page 41-6.

(3) Seismic Analysis.

(a) 224 (b). The analyses furnished and fae additional work the
applicant has committed to perform would insure the seismic safety of the
foundations, provided the representative soil parameters have beer used in the

analyses.

Question 42 - Auxiliary Building, Electrical Penetration Areas and Feedu:ier
Isolation Valve Pits. .~ -

(1) Settlement. The applicant’s }ecponsc that—=Settlement of the
Feedwater Isolation Valve Pit (FIVP) and the caisson of the Electrical

Penetration Area (EPA) will be identical”™ is not correct. The caissons of the
EPA and the concrete fill of the FIVP would not act monolithically. The .

continuity of the top few feet of the FIVP concrete £111 around the casings of

7 ..



16 APS i3t
NCEED-T
SUBJECT: Interagency Agreement No. NRC-03-79-167, Task No. 1 - Midland Plant,
Unit 1 and 2, Subtask No. 3 - Review Commentson Acendoent 83

the caissons in the EPA would not establish adequate structural bond between
concrete f11l and the caissons. In the case it happens, the poor soil f1ll
around the caissons below the concrete fill is sti11l compressible and the
problem still remains unsolved.

(2) (a) Temporary Dewatering System = The Corps is in agreenment vw.th
the applicant's response. -

(b) Figure 42-68 .hows the location of the access shaft.
However, the location and the dimensions of the drift are not shown. The
techrical specifications for the work provided in Attachment 42-2 do not
specify anything about the drifts. Item 3b of Attachment 42-2 indicates that
the caissons will be extended at least 4' {nto the till; with this constraint
the caissons' tip might end up with different elevations because of the
sloping natural tiil surface caused by the foundation excavaii.a of the
containment buildings. In the design of the bearing capacity of the soils
under the caissons tip, the effect of this factor has not been considerd.
Item 34, states that the caissons should have a vertical resistance capacity
sufficient to produce a static moment of at least 325,000 foot-kips at eolumn
rows 5.3 and 7.8. The meaning of this statement is not clear. Item & of
Attachment 42-2 provides a very brief outline of caisson load testing. But it
{s not clear what remedis measures w’1l be taken if a completed caisson fails
to meet the load test. A caisson £111ed with concrete cannot be driven
further. An empty shell test (EST) by loading to 1.0 tizes the design load
prior to placing concrete appears unrealistic, because with only &'
penetration in glacial till it is not possible to obtain frictfonal resistance
adequate to perform load test with 1.0 times the design load | ‘rictional
resistance of f1'1 should be neglected for load test). In item 5.2.%e, the
applicant proposes to complete, test and wedge each caisson tight to the
structure under a load equal to 1.5 times the design load, on a one by one
basis. This procedure does not appear feasible; a previously wedged caisson
under the bottom of the structure night be released when jacking for next
caisson is applied under the structure.

(¢) Temporary Surface Support = The response of the applicant for
the temporary support systen for the valve pit is vague Additional design
information should be provided to assess the str ;ses o members required for

temporary support.

(d) The nppiicnnt'. response indicates that the caissons
capacities have been determined on the basis of the shear strength parameters,
determined from the soil sazples obtained from other areas. On sheet Jof 6
Attachment 42-3, in the equation for ultimate bearing capacity, Qi. the last
term asccounts for the contribution due to adhesion between the caisson surface .
and the soil. The cohesion value 6 K.S.I. used in this term must be
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pultiplied by a reduction factor,, to obtain the adhesion. For stiff clay
as encountered at the tip of the caissons, u:ing the full value of the
cohesiva as adhesion is not justiffed. Also, o computing load at the base of
each caisson, the concrete fill and the soil between the caisson. should be
considered. This will have an effect of reducing the factor of sa'sty. 1In
case of an earthquake, an undrafaed condition would prevail ‘n the soil around
the calssons, thcrefore, an analysis for the caissons' group apacity and
factor of safety based on an undrained condition are required. The applicant
has not performed analysis for the caissons group capacity, considering the
SSE earthquake. It is our understanding that thu 4,000 kips, which the

caf ;sons have to Lransmit to the glacial till, do not i{nclude dynamic load dus
to a potential earthquake.

(e) Settlement of Auxiliary Building due to change in water level
during dewatering. See review comment of 42(1).

(f) The applicant's response is acceptable.
(g) The applicant's response is acceptable.

Questions 43 - Borated Water Tanks.

(1) Settlement. Since the solls beneath the tanks consists of not
only granular type but also clay, che =ajor part of the settlement will be
consolidation settlement and secondary settlement. Consolidation and
secondary settlements are time-dependent and might cortinue for the full
operation life of the tanks. Therefore, settlement measured from full scale
load test, as proposed by the applicant would oot provide the accurate
settlement. To accelerate the settlements, the tank must be surcharged wit’
load considerably more than the load which it has been designed to carry.
However, because of the tanks fixed volumetric capacity, the surcharge load
cannor be increased in excess of irs design load. Blowcount plots shown in
Figures 31-3 and 31-4 show variations in blowcounts from a minimum of 6 to a
maximum of 43 {n the area of the East Borated Water Tank, and from a minimum
of 4 t> a maximum 57 in the area of the West Borated Water Tank, indicating
that soil layers of variable density and consistency exist under the tanks.
Therefore, che information obtained from plate load tests cannot be used .0
determine the settlements. The app'ication of the theory of elasticity
requires soil moduli for drained and undrained conditions to determine time
dependent and immediate gettlements. It is not known what values the
applicant has used to determine the differential settlemente. To review the
differential settlements, the pumc=ical values of YouniT:‘lodu{po of the soils
and the methods used to determine them are required. Secondary set.lements
also need to be evaluated to determine the structural adequacy of the tank

bottoms.
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(b) The differential settlement of 1-1/2", using elastic plare
theory, appears to be computed on assumed value of soil moduli; therefore, it
does rot present the potential differential settlement. The soil moduli
ranging “rom 260 kips per cubic foot to 490 kips per cubic foot used to
deternine differential settlements for the ring walls are not realistic for
the soil conditions prevailing under the tanks, The above val es of soil
moduli are applicadle to soils with consisten-‘es ranging from very stiff to
very hard. Under the Borated Water Tanks, the soil consistencies vary from
soft to very stiff, Provide actual settlement records of the Borated Water
Tanks, and {ndicate the effect the settlement has on the piping between the
tanks and the Auxiliary Building. The records should include the loading
history.

(2) Bearing Capacity. The shesr strengthc used in the analys's of
the bearing capacity of the soils uuder the Borated Water Tanks are rot
appropriate tc the soils conditions prevailing under the tanks. Figure 35-3,
used to obtain the undrained shear strength, was constructed from the resul:is
obtained from the tests on the soil samples taken from the various locatioas
of the plant area. These sanples had densities ranging from 114,6 pef to
131.3 pcf, water content 9.3% to 16.2%, and 1iquid limits ranging from .8) to
35%. Thus, the sazples were not identicsl, and therefore, shear strengt.s
obtained from Figure 35-3 are misleading. It {s advisable to compute the
bearing capacity of the soils using the soil parameters of the soil beneath
the tanks. Attachment 43-1 ghows the bearing capacity analyses. On sheet <
of Attachment 43-1, there appears to be some computational error in evaluating
effective confining pressure. The 7w (617) should be the average of
pressure at elevation 600 (bottom of fill) and elevation 635 ‘top of fill)
Also, the numerical value of 0.55 for the coefficient of lateral pressv.e at
rest, K., is for over ronsolidation ratio (OCR) 2 which should not be used
for £11] materisl. A OCR of 1 i{s appropriate for the fill material, the Kq
for this OCR is 0.49, The applicant should perform analysis for the factor of
safety using the results from the shear testing of the scil samples taken near
the Borated Water Tanks area and within the depth zone influenced by the

bearing capacity analysis.
Question 44 = Underground Diesel Fuel Tank Foundation Design

(1) Bearing Capacity. The applicant’'s response 1is acceptable.
(2) Settlement:. Alrhough the soil under the Diesel Generator
Building and under the Diesel Fuel Storage Tanks are of _Lhe same
classifications, their strengths, compressibilities and the permeabilities are
not necessarily the same in numerical values. The use of classifications to
evaluate the fundamental properties (shear strengths, compressibilities, and
permeabilities) is not a sound engineericg practice, particularly for the use
in design of a Category I Structure of a nuclear power plant. The settlement

-
- .
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evaluation of the Diesel Fuel Storage Tanks performed by the applicant by
comparing the soil slassifications under the Diesel Fuel Storage Tanks vith
those under the Diesel Generator Building are not acceptable. In additiom,
boring log DF-S (Figire 33-1) indicates a layer of loose sand below the pads,
which {s susceptible to densification resulting in some settlement under &
dynamic load. Therefore, settlements due to dynamic load should be estimated.

(3) Uplift Pressure on Tanks. The applicant has not performed any
analyses to demonstrate the effect of uplift pressure on the stability of the
tanks. The stability of the tanks in uplift cannot be assured unless the
applicant can demonstrate, by analysis, that an acceptabdble factor of safety
against uplift of the tanks does exist. The applicant {s requested to provide
the results of the analysis for uplift resistance.

Question 45 = Underground Utilities

(1) (a) Settlement - From the applicant's reponse it appears that it
has no plan to perfora inspection of the {nterior of the water circulating
pipings for cracks 2nd openings after the removal of the surcharge load as
requested in part (i1)(a) of Questions 45. The applicant has made reference to
the measurements of the defoimations during surcharge for line 96-2YBJ -4,
which was reported in response to Questions 19, 10 CFR 50-54(f). However, it
has made no attermpt to compute the pipe stresses from the measured
deformations, and as such the measured deformations do oot provide any
information regarding the adequacy of the pipe. In absence of the requested
{oformation, it is not possible to check the adequacy of the pipings which
vere affected by the surcharging of the Diesel Generator Building.

(b) Duct Banks - The applicant's response to Question 7, 10 CFR
50.54(f), indicates that reinforcing bars in the duct banks had exceeded the
yield strain under the building load which the duct banks carried prior to
their {solation from the walls of the Diesel Geaerator Building. This implies
that permar:at deformations have occurred in the reinforcing bars and cra ks
vider than normally permitted in reinforced concrete structures have already
developed in the duct banks, In response to Question 30, 10 CFR 50.54(f), the
applicant has provided the results of {ts seismic analyses for the duct banks,
Sut it {s not known whether ur not it has taken into account the effects of
permanent strains in the reinforcing bars created by the previous load. This
aspect should be further reviewed by the appropriate engineering section of
the Nuclear Regulatory Commission.

(¢) Buried Piping - Appli&inu‘hau stated 1e=will respond after
consultation with the NRC. ,

11
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(d) We concur with the applicanc's response, except the response
to Question 45(d)(1). 1In the applicant's response to Question 45(d)(1), the
last columa fn Table 45-1, which is entitled "Building Displacenent to Pipe
(1)," gives minimum rattlespace requiresents at penetrations of Category 1
free-field piping supported oun plant £111 {nto various structures. In that
column of the table, the quantities given for the eight penetrations of the
Diesel Generator Building are "V < .015 inch and H € 0.03 {nch.” For the
nine penetrations for the Auxiliary Building, the quantities given are v <
.036 inch and A < 0.129 inch.” These numbers seem mich too small. What the
ranges imply {s that less than 1/8 inch relative displacement is expected
between the Suilding and the nearby free field. The applicant should provide
detailed informstion as to (a) the sources of the numbers sentioned above, (b)
describe how they were computed, (c) what percentage of the free-field maximum
displacement implicit in the shock spectrum or of the displacement obtained by
double integration of the free-field acceleration are these rattlespace
values. In additior, we are addressing the following two review comments to
the applicant for his response.

(1) Since the structures are quite stiff, most of the relative
movement between the pipe and the structure that would occur {n a seismic
event would be due to relative movenents between the base of the str cturc and
the free-field at the elevation of the penetration. Relative movements of the
free-field at the two levels could be roughly estimated by B V x/Vg where
H i{s the vertical distance between the base of the structure ngﬁ the
penetration, V ., is the free-field max{mum particle velocity, and Vg 1is
the shear wave velocity of the £411. Alternatively, the effec: of an H/V,
time shift in a free-field ground motiovn vs time plot zculd be used to compute
relative displacement of two points {n the free-field. In addition, for heavy
structures the question of whetler the structure foundation moves with the
free field should be considered.

(2) Table 45-1 indicates that everywhere there is much more than the
applicant's stated minigpum rattlespace requirements, but there are a few
places wher¢ clearances "C" are less than 1 inch. This is an unacceptable
situation, in our opirfon. Some future settlement of the plant fill (under
its own weight) in the nonsurcharged areas is to be expected. The pipes will
sove downward further reducing "C.” After consideration of the original
svurce, for ainimum clearances given in Table 45-1 and the range c¢ numbers for
the ana.yses suggested above, the applicant is requested to provide revised

pinimum clearances and state the actioELto_be taken to achieve them.
Jeers

(e) The applicant's respouse that "the analysis of the settlement
stresses in the piping is unrelated to the properties of the supporting
paterials” is correct. The evaluation of the stresses using the radius of

12 > .
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curvature conputed from the measured deflectfons of the piping from their
original positions, does not require soil properties of the bedding on which
the pipes are laid. However, to review of the stabilities of the pipes near
supports it is necessary to know the support conditions. Therefore, we are
reiterating our request that the applicant should furnish the requested
{nformation in Question 45(1)(e).

(£) The applicant's response to Question 45(1)(f) &s not
satisfactory. The shear strength parameters used in the analysis »f slope
stability of the dikes may not be representative values for the soil
conditions prevailing in the soil mass of the dikes. The value of the angle
of internal friction, P, used fn the total stress analysis has been
manipulated from the § (drained condition) given in FSAR Table 2.5-22 rather
thag using the actual value obtained from the test results on samples taken
from the dikes, or from the test results of the record samplings. The values
of the shear strength parameters provided in Table 45-2, page 45-7, are
basically taken from the FSAR Table 2.5-22, which are assumed values for the
design. Thus, the applicant has not demonstrated that the sl.ear strength
parameters of the soil mass in the dikes are {dentical or better than those of
the ascumed values for the design of the dikes. The applicant has further
atteopted to justify the soll paraceters selected on the basis of the average
blowcounts (Figures 45-4 : ru 45-10) of the standard penetration test (SPT).
The tests for this area (eacept boring No. P2-5) do not provide blovcount
{nformation for top 15' height of the dikes. As a matter of fact, except
boring Series P2 involving five borings across one particular cross section of
the emergency cooling pond dike, all of these tests were carried out in the
natural soil, therefore, they provide no {nformation about the fill material
of the dikes.

Question 46 = Cooling Pond

(1) Emergency Cooling Pond. In paragraph 1 of the response, the
applicant has referred to its submission of September 14, 1980, and has stated
that as pointed out in the submission, the compaction to corstruct the cooling
pond dike was different from ti. ~roblem fill in the power block area. A
review of the applicant's submissi o of 14 September 1980, indicates that it
has no inteation to furnish the - :quested information. The explanaticns
provided in the submission against making addicional borings as requested by
the staff has no engineering merits. The applicant has _aken no record
samplings at all to verify the design assuzptions as to the shear strength
parameteis. It has performed no field control tests for compacted soils {n
dikes above elevatisn 620%. The boring logs of the stamdard penetration
tests (SPT), through the dike's fill matarial conducted for the installation
of the piezometers, show no blowcount numbers above elevatiors 62Ct wvith one
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exception vhich {s boring No. P2-4 where a blowcount number of 7 has been
recorded at elevation 625.7%. Thus, the results of the standard penetration
test furnished by the applicant provide no information regarding the soil
conditons for approximately the top 15 of the dikes. Further, the blowcount
records from boring No. P1-2 and P1-3 (see boring logs furnished with the
response to Question t5) {nd{cate soft clay in the east dike below elevation
620. In absence of the requested information, it 1s not possible to review
the applicant's response. .

(2) Operating Cooling Pond = The applicant's response to Question
46(2) is not satisfactory. Our comments on the response to Question 46(1) are
applicable to this question. In addition, the averaging of the dblowcounts,
which varies from a minimum of & (see boring log 611 in Figure 45-6) to a
maximum of more than 100 for clays and silt and from a minimum of 10 to a
maximum of more than 100 for sand, would provide totally misleading
{nformation as to the strength of the soils. Averaging of the blowcounts 1is
acceptable, if all the blowcounts belong to one particular comsistency or
relative density group. The method adopted by the applicant would oot allow
for locating weak and strong stratifications of the soils.

We concur with the remaining portions of the applicant's response to Question
45(1)(f). 1f the appropriate values of shear strength parameters are used,
the analyses performed would assure the seismic safety of the foundations of
the two Category I reinfc.ced concrets return pipes.

Question 47 - Site Dewatering
(1) (a) We concur with the applicant's response.

(b) The additional work the applicant has committed to perform in L %
its response of this question will assure the seismic safety of the
foundations of Category I structures, deriving support from the plant fi'l.
Therefore, we concur with the respounse.

(¢) The remedial measures completed, and the addirional work the
applicant has committed to perform, would provide definite data on the
adequacy of the analyses ~hat the applicant has relied ou to demonstrate
safety. For example, this will verify whether or not there are more than 90
days recharge time to reach elevation of 610 as calculated by the applicant in
his response to Question 24(a), 10 CFR $0.54(f).

(2) 1In its response to Qﬁestion’67(2). the spplicant has presented
results of the pumping tests and hydrographs (see Figures 47-7 and 47-8) to
demonstrate that the plant f£ill south of the Diesel Generator Building is an .

14
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effective barrier to the inflow of the cooling pond water. FHowever, none of
these test results can substantiate that the plant fill is an effective
barrier. The results indicate that {nflows of water from the south pide 1is
less than that from the area of the Service Water Structure. FHowever, since
the applicant {s plaoning to sonitor the water elevations in plant areas, and
to perform a full scale test (1ast paragraph of response to Questionm 47(1)e),
the seepage from the south end will also be accounted for, and if the test
{ndicates more than 90 days recharge tise to reach the elevation of 610, the
dewatering system will be scceptable.

(3) The applicant has revised the analyses for the inflow in the
1{ne-slot oo the basis of & combined gravity-artesian flow to design the
dewatering system. FHowvever, {t has reduced the value of the perneability of
the aquifer from 31' (used in the previous analysis) to 17' per day obtained
from the puzmping test of the wvell No. PD-15A which i{s the pearest to the
locations of the proposed dewatering wells. The method of analysis furnished
by the applicant is acceptable to the Corps of Enginers. But the validity of
using a reduced permeability of 17' per day should be further reviewed by the
appropriate section of the NRC.

(4) The filter pack gradation requirements provided on page 47-12 of
the response, appears tc have been designed for a aquifer material gradation
determined on the basis of the boring logs of Series PD borings. What
measures (established gradation of soils with depth {nterval of screens,
modify filter pack gradation) will be required during the well i{nstallations
and during production pumping to prevent infiltration of soil fines from
material finer than the gradation submitted in Figure 47-12f

Acceptance criteria of sand in discharge from an {ndividual well after the
completion of its development given on page 47-14 (10 PPM or less) does not
provide any {nformation regarding the amount of erosion that will take place
over the 40 year life span of the plant. Provide flow rate, sand in flow in
terms of PPM (taken at some {nterval), and quantity of total sand pumped
during the development of the wells on the basis of each individual well as
vell as on the basis of total nuzber of wells. Also provide the criteria of
¢and i{n dircharge related to flow rate of a single well as well as of the
entire system of wells during the production puzping {ncluding an estimate of
volume of sand material removed in one month and during the 40 year plant life
based on your.subtmitted criteria.

(5) We concur with the applicant's response.
S—

(6) The quantity of ctemicals {n groundwater shown i{n-Table 47-3

{ndicates the possibility of early incrustation (high percentage of CaCo3,
Ph > 7.5, ctc.gf Therefore, the applicant's maintenance program should also

15
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consider periodical cleaning of the {ncrustations by an acceptable pethod. We
concur with the rest of the work the applicant has committed to perform in his
maintenance program.

(7) We concur with the applicant's respouse.

(8) We concur with major part of the applicant's responsas. Rowever,
{n our opinion the high percentage of CsCoj shown {an Table 47-3 indicates
early possibility of incrustation, and the applicant should stipulate a
remedial measure in its maintenance program by periodical cleaning.

48 - Seismic Analysis of the Structurzs on Plant Fill Material

(1) (a)(b)(c) The seismic analyses which have been completed, and the
additional work the applicant has iao process, or committed to perform, will
either (a) assure the seismic safety of foundations of the Category 1
structures deriving support from the plant fill or, (b) provide definite data
on the adequacy of the analyses that rhe applicant has relied on to
denonstrate safety. However, in case of the Diesel Fuel Storage Tank
Foundaticn, we disagree with the applicant's response. A seismic
{nvestigation as to the settlement of the locse sand indicatd by boring DF=-5

peeds to be investigated.

(2) (a)(b)(ec) The applicant has furnished the requested information,
and we are satisfied with the applicant's response.

S, 1f you have any question regarding our review comments, please contact
Mr. H. N. Singh of our Geotechnical Section at FTS 226-2227. Resolution of
discrepancies and concerus will depend on the exped’tious receipt of the
{nformation mentioned im our review comzents {n paragraph &.

FOR THE DISTRICT ENGINEER:

bkl &7
P. McCALLISTER
Chief, Engineering Division

16
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Docket Nos.: 50-329/330 OM, OL

Mr. J. W. Cook

Vice President
Consumers Power Company
1845 West Parnall Road
Jackson, Michigan 49201

Dear Mr. Cook:

SUBJECT: FOLLOW-UP ON DECISION REGARDING ADDITIONAL SOIL BORINGS AND
TESTING - MIDLAND PLANT, UNITS 1 AND 2

By letter of November 10, 1980, I informed you of our decision relative
to your request for relief from making additional borings and associated
tests of soils in eighteen areas on the Midland Plant site. That letter
noted that a relaxation of certain requirements for six Standard Penetra-
tion Tests (SPT) in the vicinity of plant structures were in order on

the basis of additional boring data which you submitted on September

14, 1580 and our extensive discuscion on the merits of your position. .

My letter of November 10, 1980 also stated that certain borings which

we had requested June 30, 1980 along portions of the cooling pond
embankments should be relocated to areas of the dike immediately adjacent
to the submerged emergency cooling water reservoir. The details

of this relaxation, including the changed boring locations, are provided

herein.

The new borings in the areas of interest for which subsurface informaticn
was provided by your letter of September 14, 1980, and the six SPT
borings identified by Question 37 of our June 30, 1980 letter which may
now be eliminated, are as follows:

Structure New Borings Provided Eliminated
— 9/14/78 SPT Borings

Diesel Generator CH-13, CH-14, C"-13, COE-8
Building CH-16, CH-17, CH-18 COE-13

Service Water CH-1, CH-1A, CH-2, COE-16
Structure CH-3

Retaining Wall £0-9 COE-14

Auxiliary Building TWETEW Series C0E-17,

COE-18
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Details of this relaxation are further described in the enclosed letter
of December 2, 1980 by Mr. P. McCallister of the U. S. Army Corps of
Engineers, our geotechnical consultant. Mr. McCallister's letter includes
a revised sketch (Figure 1) showing a1l the borings in the plant fill
area and noting the six borings from which the SPT's have been eliminated.
Mr. McCallister's letter also includes a revised sketch (Figure 2)
showing the relocated boring locations on the cooling pond dikes.
Figure 2 shows the new locations for borings COE-1, COE-2 and COE-2
ipreviously locatad in the south and east dikes), and boring COE-7
previously located in the northwest area). We further endorse Mr.
McCallister's commerts regarding selection of undisturbed sample locations
and his requests thaot the guidance of Regulatory Guides 1.132, "Site
Investigation for Foundation of Nuclear Power Plants,” and Regulatory
Guides 1.138, "Laboratory Investigation of Soils for Engineering inalysis
and Design of Nuclear Power Plant” be used as appropriate.

Your letter of November 21, 1980 forwarded Amendment 85 to the Midland
application and noted your belief that Amendments 85 and 81 satisfy
the concerns raised in Question 37. We find that these submittals do
not fully satisfy the concerns of Question 37. Except as changed
herein for the six SPT borings and the relocation of four dike borings,
it remains our position that ..e requested soil borings and testing
are still required as stated in my letter cf November 10, 1980.

Sincerely,

Qﬁg&,%uw

Robert L. Tedesco, Assistant Director
for Licensing
Division of Licensing

Enclosure:
McCallister's letter dtd. 12/2/80

cc: See next page.
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Michael I. Miller, Esq.
Ronald G. Zamarin, Esq.
Alan S. Farnell, Esq.
Isham, Lincoln & Beale
Suite 4200

1 First National Plaza
Chicago, I11inois 60603

James E. Brunner, Esq.

Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Myror. M. Cherry, Esq.
1 IBM Plaza
Chicago, I1linois 60611

Ms. Mary Sinclair
5711 Summerset Drive
Midland, Michigan 48640

Frank J. Kelley, Esq.

Attorney General

State of Michigan Environmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10
Midland, Micnigan 48640

Mr. Steve Gadler
2120 Carter Avenue
St. Paul, Minnesota 55108

€ 198

Mr. Don van Farowe, Chief
Division of Radiological Health
Department of Public Health
P.0. Box 33035

Lansing, Michigan 48909

William J. Scanlon, Esq.
2034 Pauline Bov'evard
Ann Arbor, Michigan 48103

U. S. Nuclear Regulatory Commission
Resident Inspectors Office

Route 7

Midland, Michigan 48640

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

Ms. Sharon K. Warren
636 Hillcrest
Midland, Michigan 48640
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wED-T
5. 5JECT: Interagency Agrecsa nt No. HKRC-03-79-167, Task lo. 1 ‘ifdland Flant
Unit 1 and 2 Subtashk No. 2
‘iv. Tarz3e loar, Chief

T.3. Yuclear Regulatory Conmission
msirologic & Ceotechnical Engr. Br.
Division of Engineering

*ail Stop P-=214

“ashington, DC 20555

Dear Mr. Lear:

Reference is rmade to the letter of 10 November 1980 from Mr. K. L. Tedesco,
Assistant Director for Licensing, Division of Licensing, to Mr. J. W. Cook,
Vice President, Consumer Powcr Cozpany, conveying the NRC action on the
applicants request of 7° August 1980 for relief froa making additional borings
and testing of soil samples (rom eightecn (18) areas on the Midlind plant

site.

Ve have reviewed the NRC letter, and concur with the decision reached. The
six (6) boring locations, from vhich requirements of the Standard Penetration
Tests (SPT) have been relaxed were provided inm our letter of 30 Scptumbter
1980, We are inclosing a ncw map (Figure 1) showing all the borings in the
plant f111 area with special {dentification of the six (6) borings froa which
the SPT's have been eliminated. We are also inclosing a map (Figure 2)
showing the relocated boring locations on the cooling pond dikes. In our
opinise, relocations of the three borings (COE-1, COE-2 and COE-3) from the
south and east dikes and one boring (COE-7) from the northwest area to the
emergency cooling pond dikes are advisable. Data from these four relocated
borings will help evaluate the stability of the dike around the Catepory 1
Energency Cooling Pond (buffle dike and main dike). This will also help
cvaluate any potential {mpact on Category 1 discharge pipcs whiich are located
along either side of the emergency cooling pond and ultimitely enter the
reservoir at the south end.

Selection of undi{sturbed samples locations should be bascd on the results of
the SPT's to be performed prior to takin: =amples at each borin: location.
For the six (6) boring locations in the plant f1ll area where SI'T data is
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§.5JeCT: Interagency Agrcum:nt No. NRC-03-79-167, Task No. 1 MiJland Plant
Unit 1 and 2 Subtaxk No. 2

available, the taking of undisturbed sucples should be based on this data.
The NRC Regulatory Guide 1.132 untitled “Site Investigation for Foundition of
Xnclear Power Plant™ should provide guidance for explorations ard taking of
undisturbed sanples. Laboratory testing of the recovered sanples should
follow the gnidance of “RC Regulatory Cuide 1.138 entitled "Laboratory
lavestigation of Soils for Insinecring Analysis and Design of Nuzlear Power

Plz=at.”

Sincerely,
2 Incl — P. McCALLISTER :

As stated / Chicf, Engineering Division

-~
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY Ail LICENSING BOARD

In the Matter of
CONSUMERS POWER COMPANY
(Midland Plant, Units 1 and 2)

Docket Nos. 50-329-OM & OL
50-330-0M & OL

CERTIFICATE OF SERVICE

I hereby certify that copies of NRC STAFF TESTIMONY OF JOSEPH KANE ON STAMIRIS
CONTENTION 4.B and TEST IMONY OF HARI NARAIN SINGH CONCERNING STABILITY OF THE

DIKES ADJACENT TO THE EMERGENCY COOLING WATER
proceeding have been served on the follow
mail, first class or, as indicated by an

RESFRVOIR in the above-captioned

by Jenosit in the United States
asterisk, through deposit in the

Nuclear Regulatory Commission's internal mail system, this 23rd day of July, 1981.

*Charles Bechhoefer, Esq.

Atomic Safety and Licens ng Board
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Administrative Judge Ralph S. Decker
Route #4, Box 190D
Cambridge, MD 21613

Dr. Frederick P. Cowan
6152 N. Verde Trail

Apt. B-125

Boca Raton, Florida 33433

Frank J. Kelley

Attorney General of the State
of Michigan

Steward H. Freeman

Assistant Attorney General

Environmental Protection Division
720 Law Building
Lansing, Michigan 48913

Myron M. Cherry, Esq.
1 IBM Plaza
Chicago, I11inois 60611

Ms. Mary Sinclair
5711 Summerset Street
Midland, Michigan 48640

Michael [. Miller, Esq.
Ronald G. Zamarin, Esq.
Alan S. Farnell, Esqg.
Isham, Lincoln & Beale
One First National Plaza
42nd Floor

Chicago, I1linois 60602

*Atomic Safety and Licensing

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

*Atomic Safety and Licensing

Appeal Board Panel
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

*Docketin? and Service Section
0ffice of the Secretary

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555
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James E, Brunner, Esq.

Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Ms, Barbara Stamiris
5795 N, River
Freeland, Michigan 43623

Mr. Steve Gadlf ~
2120 Carter Avenue
St. Paul, Minnesota 55108

Wendell H. Marshall, Vice President

Midwest Environmental Protection
Associates

RFD i0

Midland, Michigan 48640

James R, Kates
203 S. Washington Avenue
Saginaw, Michigan 48605

Jeann L.nsiey

Bay City Times

311 Fifth Street

Bay City, Michigan 48706

Paul C. Rau

Midland Daily News

124 McDonald Street
Midland, Michigan 48640

5/ D #rr

H1}31am D. Paton
Counsel for NRC Staff



