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Midland Plant Unit 1 & 2.

[ Independent Assessment

PROJECT QUALITY ASSURANCE PLAN
1

Approvals: '

k'E
Proj an ge U

i un.

Chief Engineer.

Engi ring Assurance.

),

Wanager '

Quality Assurance

SCOPE

N This procedure describes the quality assurance plan for activities .!
I

performed by Stone & Webster Engineering Corporation (SWEC) and its
subcontractors in the soils remedial construction independent assessment'

of auxiliary building underpinning for the Consumers Power Company's
Midland Plant - Unit One and Two. The work involved in this independent*

assessment shall be accomplished in the following manner:.

Overview of the' design and construction documents to gain fam-a.
,

liiarity with the work.*

'
.

b. Assessment of construction and related quality activities for com-
pliance with plans and specifications for the work. This'will be
accomplished through surveillance of construction and quality control
activities.

- c. Daily reviews presenting CP Co with any discovered noncompliances.

d. Submittal of nonconformance reports to the NRC (without prior CP Co
review) with a copy to CP Co.

Submittal of a weekly progress report and a final report _ to the NRCe.
(without prior CP Co review) with a copy to CP Co.'

.

f. The final report shall be overviewed by senior level Stone & Webster
management.

PROGRAM REQUIREMENTS AND ACTIVITIES
i

I. ORGANIZATION
*

The overall SWEC organization is ' depicted -in SWSQPA 1-74A (Section
I). The project' organization is described in Attachment I to _this
plan.

'~ ~
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-II. QUALITY ASSURANCE PROGRAM.

'

The overall SWEC quality assurance program is designed to provide
assurance that all SWEC activities are accomplished in a controlled

' manner. The SWEC corporate QA program complies with 10CFR50, ;

Appendix 8, and NRC Regulatory Guides, and is described in an NRC l
,

approved topical report, SWSQAP l-74A, " Standard Nuclear Quality
Assurance Program.".

This quality assurance plan shall be maintained up-to-date to reflect
any changes in the scope of SWEC work.

This quality assurance plan identifies the procedures which implement
the overall QA program as it applies to the SWEC scope. Insofar as
possible, applicable standard EWEC procedures are used to govern the
work. When standard procedures do not fit project circunstances,
project procedures are issued to govern the work. Variances from
standard SWEC procedures are approved according to Quality Standards
(QS) 5.1 and Engineering Assurance Procedure (EAP) 5.7.

Personnel performing activities in accordance with this plan re-
quiring qualification and certification are qualified and certified
in accordance with Quality Standard 2.12 and Quality Assurance
Directive 2.5.

"

III. DESIGN CONTROL
.

(Not within the SWEC scope)

IV. PROCUREMENT DOCUMENT CONTROL

'
Consulting Services are procured in accordance with Engineering
Assurance Procedures 4.1 and 4.15..

,

V. INSTRUCTIONS, PROCEDURES, AND DRAWINGS

Project procedures, including variances, are prepared and controlled
in accordance with Section II of this QA plan.

(Instructions, drawings and specifications are not within the SWEC
scope).-

VI. DOCUMENT CONTROL

(Not within SWEC scope)

VII. CONTROL OF PURCHASED MATERIAL, PARTS, EQUIPMENT, AND SERVICE _5

(Control of Purchased Material, Parts and Equipment - not with.in the
SWEC scope).

Control of Services is in accordance with Engineering Assurance
Procedure 7.1.

|.
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' VIII. IDENTIFICATION AND CONTROL OF MATERIAL, PARTS, AND COMPONENTS

i (Not within SWEC scope)

[ IX. CONTROL OF SPECIAL PROCESS

!

(Not within SWEC scope)
i

[ X. INSPECTION

Quality Assurance monitoring of the construction and quality activi-
ties is performed by surveillance of on-going. work.

IX. TEST CONTROL

(Not within the SWEC scope)

XII. CONTROL OF MEASURING AND TEST EQUIPMENT

; (Not within the SWEC scope)

XIII. HANDLING, STORAGE, AND SHIPPING
'

(Not within the SWEC scope)'

XIV. INSPECTION, TEST, AND OPERATING STATUS

(Not within the SWEC scope) -

XV. NONCONFORMING MATERIALS, PARTS, OR COMPONENTS
!.
. Nonconformances discovered by SWEC during the monitoring process are

reported in writing to NRC with copy to CP Co. Nonconformances
identified by subcontractors are reported in accordance with the
procurement document.

i XVI. CORRECTIVE ACTION
i

Reporting under 10CFR50.55(e) is accomplished in accordance with QS-
16.2 and EAP-16.2.

Reporting under 10CFR21 is accomplished in accordance with QS-16.3
and EAP-16.3.

~

XVII. QUALITY ASSURANCE RECORDS;,

!!
SWEC General Policy and Procedure for records collection, retention,;

'+ and turnover to Consumers Power Company are described in QS-17.1 and
3 EAP-17.2 and as detailed in the scope.

XVIII. AUDITS

(Not within SWEC scope)
,

$.

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



____ __ _ _ - - __ . _ _ - - - - - _ .___ __ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _
_

.

AttactmGnt 1
in Page 1 of 1

2
A-
g MIDLAND UNIT 1 & 2 PROXCT ORGANIZATION
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DETAILED EXPERIENCE RECORD
ROUEN, LAWRENCE T. 78274

! L

STONE & WESSTER ENGINEERING CORPORATION, 30STON, MA,(Sep 1973 to Present)
'

t

Appointments:>

Senior Quality Assurance Engineer - Mar 1982
Quality Assurance Engineer - May 1979'

-

Quality Control Engineer - Oct 1975
Assistant Quality Control Engineer - Sep 1973

' '

Clinch River Breeder Reactor Plant, US Dept of Energy ( Jun 1981 to present)

As SENIOR QUALITY ASSURANCE ENGINEER, responsible for performance- of ASME
Section III, Division 2, Level III functions such as approvals of test and
inspection procedures and development of training and certification programs for.

concrete inspectors, plus the duties perfomed as Quality Assurance Engineer.

As QUALITY ASSURANCE ENGINEER, responsible for quality review and input to
technical doctments, procedure review and development and the preparation / review

3 of QA inspection plans.
| -

River Bend Station, Gulf States Utilities Co. (May 1979-Jun 1981):

As QUALITY ASSURANCE ENGINEER, responsible for review and approval of QA inspection
plans, vendor QA manuals, specification changes, and nonconformance dispositions.
Also performed surveillance and audit activities to assure functional and
programmatic compliance with project, corporate, client, and regulatory require-
monts...

I

Millstone Unit III, Northeast U,tilities Service Co. (May 1978-May 1979)
_

As QUALITY CONTROL ENGINEER, responsible for supervision of the inspection
programs for concrete, structural steel, protective coatings, and earthwork.

River Send Station. Gulf States Utilities Co._ (Oct 1975-May 1978)

As QUALITY CONTROL ENGINEER, responsible for field and laboratory testing of
concrete and soils.

|~ Shoreham Nuclear Power Station. Long. Island Lighting Co. (Sep 1973-Oct 1975)

: As ASSISTANT QUALITY CONTROL ENGINEER, tested and/or inspected concrete, cadwelds,
soils, and aggregate.8

'

DEPARTMENT OF PUBLIC WORKS, KANSAS CITY, MO (May 1973-Aug 1973 & May 1972-Aug 1972)

As ENGINEERING AIDE, supervised road repair and kept force accounts of work
. performed.

.

+ w -+m,. - -- - - - - -- - , - - , - r- e , m ,- ---- 4
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March 1982
,

i
ROUEN, LAWRENCE T. SENIOR QUALITY ASSURANCE ENGINEER !

QUALITY ASSURANCE DEPARTMENT |
1

f EDUCATION
'

1.

University of Missouri (Colunbia) - Bachelor of Science in Civil Engineering 1973
,

Various SWEC Continuing Education Courses

LICENSES AND REGISTRATIONS
*

Professional Engineer in Civil Engineering - Louisiana
P ACI/ASME Level III Inspection Engineer

- EXPERIENCE SLBMARY .

f
i Mr. Rouen has eight years' experience in the nuclear power plant construction

industry. Currently, as Senior Quality Assurance Engineer, he is responsible for
quality review and input to technical documents, procedure review and development, i

I and the preparation / review of QA inspection plans. He is also responsible for the
' development of training prograras for Level I and II ASME concrete inspectors and

for certification of those inspectors..

Since joining Stone & Webster in 1973, he has gained in-depth experience in testing
and inspection of structural activities and in overall quality assurance functions,

on several nuclear power plant projects,

-h . PROFESSIONAL AFFILIATIONS
e
! None

-;y

PlBLICATIONS*
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; DETAILfD EXPERIENCE RECORD

[ LUCKS, A. STANLEY 54576

STONE & WEBSTER ENGINEERING CORPORATION, BOSTON, ,rf (June 1972 to

Present)

Appointments:
,

Chief Geotechnical Enkineer - Apr 1978
Assistant Chief Geotechnical - Nov 1976
Group Supervisor and Senior Soils Engineer - Nov 1973
Soils Engineer - June 1972

Geotechnical Division Staff (Nov 1973 to present)

As CHIEF GEOTECllNICAL ENGINEER (Apr 1978 to Present), responsible for
managing the Geotechnical Division staff and facilities. Division
responsibilities include gevlogy, seirasology, soil mechanics, rock

.
mechanics, foundation er.gi nee ring , cabankment dams, underground

! facilities, and groundwate. hydrology. Geotechnical staff involved in
fossil, nuclear, and hydroelectric power projects and studies for
advanced technologies, including nuclear waste disposal and energy
storage. He directed a feasibility study for a 13 ffW high head
hydroelectric project located above the Arctic Circle. The project
conceptual design called for power tunnels and shafts in permanently
frozen rock. Division facilitics include a 3,000-sf Geotechnical Testing
Laboratory and an extensive computer program library.

As ASSISTANT CHIEF GEOTECHNICAL ENGINEER (Nov 1976-Apr 1978), responsible
to the Chief Geotechnical Engineer for control of gectechnical
engineering work conducted by Division staff and control of the
Geotechnical Testing Laboratory. Served as Division Licensing
Representative for the review and approval of Safety Analysis Reports for
nuclear power projects..

As CROUP SUPERVISOR (Nov 1973-Nov 1976), was responsible for the.,

supervision of:a

The geotechnical design and preparation of specifications for the
construction of Rock Island Second Powerhouse. Work included
cellular and embankment type cofferdams and controlled blasting for
powerhouse excavation, grouting, and earthwork.

.

Geotechnical work for North Anna Nuclear Power Station, Units 1, 2,
3, and 4. Work included liquefaction studies, design, and
construction of drilled caissons, design and installation of

| dewatering systems.
,

1,
*

Geotechnical work for Beaver Valley Nuclear Power Station - Unit No.
2. Work included in situ densification using compaction piles.

|
'

Preparation of excavation, backfill and cofferdam specifications,
and bid evalucLion for tiillstone Nuclear Power Station construction.

.

B3-5294221-PR3
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Geologic work included the mapping of excavations and fault investi-
sations.

i

; Sitina Study. New York Generation Study Groug (Aug 1973-Sept 1973)
I :[

_

j As 1.EAD GE0TECIGilCA1. ENGINEER, responsible for geotechnical evaluation of
several potential nuclear power plant sites in New York State. ,

.

Canal Site Philade)phia Electric Company (June 1972-Mar 1973)4

,

As SOILS ENGINEER, assisted in site investigation for nuclear power
; station including preparation of soils report.

Turners Falls Project, Northeast Utilities Service Compenn
(Jaly 1972-Dec 1972)-

As LEAD GEOTECNNICAL ENGTNEER, responsible for geotgehnical aspects of
j TPC safety inspection of Turners Falls power canal, dams, and' generating
i i stations.
'

Nootague Nucle _m.r Power Station, NortMst Utilities Service Company,;

TFeb 1973-Sept 1974); ,

As 1.EAD GEOTECIGiICAL ENGINEER, carried out etudies for site selection and
investigation for nuclear power plant. Preparation of geotechnical

,

i section of PSAR. Work included extensive structural geologic investiga-
| tion. ,

Effinaham Unit 1 Savannah Electric Power,Congtan_y, (Oct 1972-June 1973).

As LEAD GEOly.CNNICAL ENGINEER, preparrd of soils report med foundation
[ evaluation for Effingham Unit 1, a fossil fuel power plaat. Work

included evaluation of bids for piles and setting up pile driving;

i, inspection program, design of intake and discharge structures, and
maloading dock.: .

i f
Soils investigation and recossendation of foundation design paramoLets

, for 72 miles of transmission lines. Conducted pile load tests to confirm
| foundation design parameters.
|'
| ,I_A,,MBE ASSOCI ATF.S TNC. , CONCORD, MA (May 1970-May 1972)

University of Nassachuse'tts, Columbia Point, Campus. Bostoe Bureau,,o_{
tuildina Construction,

:; ' -

h As PROJECT SOILS ENGINEER, author of report on settlement of buildings
'- constructed as a sanitary landfill. Contributed to a report on the
! probles associated with the sencration of methane within semitary

laadfills and the design of gas protection systems.
L

-.

!
'

!

'

.

;' -

P
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Piney,P,o_ int Reservoir, Borden Chemical company, Plant City, FA
,

.

As PROJECT SOILS ENGIh~EER, inspected gypsum tailing dans and phosphatic
slime settling ponds. Prepared reports giving design recosamendations for.

,

; new embankments end the maintenance and repair of existing embankments.
| Parque Central, Delpre C,,A. _ Caracas, Veneruela

'

;

As PROJECT SOILS ENGINEER, participated in the design of earth retaining **
,

; structures for deep curavation for the construction of the foundations
for high-rise buildings in central Caracas. Inspected construction and

'

monitored the performance of slurry trench and sheet pile anchored walls.

140 Federal Street Building,, Employers , Commercial Union Insurance _
Company Boston MA.e

.

As PROJECT S0ILS ENGINEER, evaluated a bracing scheme for a deep
excavation and determined cause of movements and damage to adjacent
structures.

i
i Fort Mead Mine, cities. Servipe Cosyany, Tampa, FA

, _

|'I Evaluated the stability of four phosphatic slime-settling ponds and
investigated the cause of a major failure of an embankment. Designed

| instrumentation system for critical areas. Author of two reports giving

| results of evaluation and recoassendations for repair,
i

Freetown SNG Plant, Al gnquin Cas Transmission Company, B,oston, MA
,

~

|! As PROJECT S0ILS ENGINEER, responsibic for the site investigation for an
SNG plant. Work locluded an on-site water storage reservoir, two
200,000-barrel naphtha storage tanks, and a barge off-loading facility in
addition to the process plant - foundations. Author of three reports) ,

; giving results of site investigation and making recosusendations for
foundation design and reservoir siting.; ,

; Angra Dos Ries Nuclear Power Plant, Furnas Centrals Electrica, BraajiJl
i

As 50!LS ENGINEER, prepared technical specifications for construction of -,

diaphragm cutoff wall, dewatering, excavation, backfill, and compaction4

' for nuclear power plant.
Ii
: T. WILLIAN_ LAMBE & ASSOCIATES, CAMgRIDGE, MA (June 1967-May 1970)

Aguay Refinery, Creole. Petroleus, Corporation, Caracas, Venezuela

) As CONSULTING S0! T.S ENGINEER, assisted with design of oil storage
}, reservoir (FORS-3). Performed deformation and stability analyses for
!' embankment and abutaent. *

e

i Responsible for survey of condition of unntabic clif faide and co-author
| of report making recoundations for stabilizing critical sections where

refinery structures were threatened. Design surveillance instrumentation
i for cliffside.

.

.
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.

! Designed horizontal drainage system for stabilizing cli ffside. Prepared
| specification for installation of drains.

. Participated in surveillar.ce prcgran to monitor performance of earth'

structures within the refinery including three oil storage reservoirs. ,

'

Instrumentation included piezometers, inclinumeters, strain meters, load
cells, temperature sensors, and wttlement platio nsa . A remote data j

,

acquisition system was used for data collection.
,

I R. H. CimfBERTSON & ASSOCIATES, EDINBURGH _, SCOTLAND (June 1964-June 1966)

C1unas Reservoir. Nairn _ Joint Water Board, Scotland

As PROJECT ENGINEER, responsible for initial design of reservoir system
i including hydrology, hydraulics, and geotechnical aspects. Earth dan

required 100-ft deep alluvial grouted cutoff. Supervised design of
.

hydraulic model of spillway and soil testing for embankment.1

Adam Bridae. Narquis of Bute E, states, Scotland

i As PROJECT ENGINEER, author of report on evaluation and recommendations
for the repair of the Adan Bridge built in 1740 and subsequently damaged
by mining subsidence.

Creiahtons GreenJeservoir, Holywood Vater Roard, Northern Ireland
.

As PROJECT ENGINEER, responsible for investigation of leakage through; ,

; earth dam. Prepared a report giving details of remedial work required.
'

j Black Esk Reservoir. Dumfries county Council, Scotland
<

As CIVII. ENGINEER, responsible for maintenance and data collection and'

handling for soil instrumentation installed in earth dam.

West Water Reservo_ir,, West,_Lothi,an Water naard, Scotland

As ASSISTANT CIVIL ENGINEER, assisted with installation and responsible,

for data processing and evaluation for soil instrumentation in earth dam.

'
North of Scotisad Nydroelectric Board, Scotland
Lockan Breaclaich Hydroelectric Schemei

!
*

l' As ASSISTANT CIVIL ENGINEER, annisted with preparation of hydraulic
,

! calculations for claim due to flooding of ' power station. Conducted
- inapection of 54 in dia steel pipeline.

i

Noly Loch Submarine Base, U.S. Navy, Holy Loch Scotland
,

'!
|- As AS8ISTANT CIVTL ENGINEER, ansinted with design and survey for river
l gage and pump house for water supply to Polaris depot ship. Assisted

with letting of contract for installation of PVC pipeline.

t:
P

.

$

!
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h11ATLINGS LTD., GLASGOW, SCOTLAND (Apr 1962-Oct 1962)

'
~

F,i,r,th of forth Suspension Bridge Forth Road Bridge '.uthor,i,t,I

As ASSTSTANT FIELD ENGINEER on the construction of the approaches to the
Firth of Torth suspension bridge, !nspected construction of re.4.nforced
concrete bridges and calculated payment quautities.

BALFOUR BEA17Y &.COMPANTlTD., EDINBURGN, SCOTLAh] (Apr 1961-Oct 1961)
*

.

i As ASSISTANT FIELD ENGINEER on the construction of two 600-ft
transmis:. ion towers, responsible for inspection of foundation
installation. Foundations included the driving of 120 ft long precast
cocerete piles. In charge of survey work for transmission line.

3
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DETAILED EXPERIENCE RECORD
ROUEN, LAWRENCE T. 78274

, ,
'

4
: :'
'

STONE & WE857ER ENGINEERING CORPORATION, 305, TON, M,A, (Sep 1973 to Present)
'

Appointments:

Senior Qua11ty Assurince Engineer - Mar 1982 -

.

Quality Assurance En9 neer - May 1979f-

|- Quality Control Engineer - Oct 1975
Assistant Quality Control Engineer - Sep 1973

,

!-

Clinch River _8reeder Reactor Plaat, US Dept of Energy ( Jun 1981 to present).

t..

|' As SERIGt QUALITY ASSURANCE ENGINEER, responsible for performance of ASME
: Section !!!, Division 2, Level III functions such as approvals of test and
;, inspection procedures and development of training and certification programs for
j concrete inspecters, plus the duties performed as Quality Assurance Engineer.
1

}' As QUALITY ASSURANCE ENGINEER, responsible for quality review and input to
_

technical doctaments, procedure review and development and the preparation / review-

|- of QA inspection plans.
'

j River 8end Station, Gulf States Utilities Co. (May 1979-Jun 1981)
.

As QUALITY ASSURANCE ENGINEER, responsible for review and approval of CA inspection
,

i. plans, vendor QA manuals, specificatiorr changes, and nonconformance dispositions.
4 Also performed surveillance and audit activities to assure functional and

progranaatic compliance with project, corporate, cifent, and regulatory require-
j :, M ts.: .

|i Millstone Uait !!!. Northeast U,tgt,ies Service Co. (May 1978-May 1979)
1 '

'

'

As QUALITY CONTROL ENGINEER, responsible for supervision of the inspection
j programs for concrete, structural steel, protective coatings, and earthwork.
,

;i _ River Send Station. Gulf States Utilities Co._ (Oct 1975-May 1978)
t

| As QUALITY CONTROL ENGINEER, responsible for field and laboratory testing of
( concrete and soils.
'

Shoreham Nuclear Power Station. Long Island Lighting Co. (Sep 1973-Oct 1975)-

As AS$1STANT QUALITY CONTROL ENGINEER, tested and/or inspected concrete, cadwelds,.

j sofis, and aggregate.

OEPARTMENT OF PU8LIC WORKS, KANSA$ CITY, N0 (May 1973-Aug 1973 & May 1972.Aug 1972)

As ENGINEERING AIDE, supervised road repair and kept force accounts of work
performed.

-

.

o '

. .

6

0

.

i
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March 1982-

'

r ;

; ROUEN, LAWRENCE 7. SENIOR QUALITY ASSURANCE ENGINEER j
QUALITY ASSURANCE DEPARTMENT,

EDUCATION
l

,; University of Missouri (Coitabia) - Bachelor of Science in Civil Engineering 1973
Various SWEC Continuing Education Courses

.' LICENSES AND REGISTRATIONS,,

Professional Engineer in Civil Engineering - Louisiana*

,,

,P ACI/ASME Level III Inspection Engineer

,( EXPERIENCE SumARY

'! '

1. Mr. Rouen has eight years' experience in the nuclear power plant construction
industry. Currently, as Senior Quality Assurance Engineer, he is responsible for' ' '

quality review and input to technical doc:ssents, procedure review and development.
T and the preparation / review of QA inspection plans. He is also responsible for the' development of training progems for Level I and !! ASME concrete inspectors and

|. for certification of those inspectors.

Since joining Stone & Webster in 1973, he has gained in-depth experience in testing
and inspection of structural activities and in overall quality assurance functions,

j en several nuclear power plant pro,jects.
,

d.. PROFESSTOML AFFIL!AT10RS .
, ,

if none
a
i* PUBLICATIONS
!i

None'

.

; i'. *

!

>
|i-
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i ,
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DETAILED EXPERIENCE RECORD

1, LUCKS, A. 97ET.EY 54576

STONE Si QBSTER ENGINEERING CORPORATION, BOSTON, rf (June 1972 to
.

Present)

Appointments:
,

Chief Geotechnical Engineer - Apr 1978*

Assistant Chief Geotechnical - Nov 1976
Group Supervisor and Senior Soils Engineur - Nov 1973
Soils Engineer - June 1972

'
Ceotechnical Division Staff (Nov 1973 to Present)

;

As CHIEF GE0TECllNICAL ENGINEER (Apr 1978 to Present), responsible for
,

managing the Geotechnical Division staff and facilities. Division.,

responsibilities include geology, seismology, soil mechanics, rock
mechanics, foundation engineering, cabankment dams, underground,

| facilities, and groundwater hydrology. Geotechnical staff involved in
*

fossil, nuclear, and hydroelectric power projects and studies for
advanced technologies, including nuclear waste disposal and energy
storage. He directed a feasibility study for a 13 MW high head

,

hydroelectric project located above the Arctic Circle. The project
conceptual design called for power tunnels and shafts in permanently
frozen rock. Division facilitics include a 3,000-sf Geotechnical Testing
T.aboratory and an extensive computer program library.

,

As ASSISTANT CHIEF GEOTECHNICAL ENGINEER (Nov 1976-Apr 1978), responsible
to the Chief Geotechnical Engineer for control of geotechnical
engineering work conducted by Division staff and control of the
Geotechnical Testing Laboratory. Served as Division I.icensing
Representative for the review and approval of Safety Analysis Reports for
nuclear power projects..

; As CROUP SUPERVISOR (Now 1973-Nov 1976), was responsible for the
supervision of:8

The geotechnical design and preparation of speciff eations for the
construction of Rock Taland Second Powerhouse. Vork included
cellular and embankment type cofferdams and controlled blasting for
powerhouse excavation, grouting, and earthwork.

,

::
Geotechnical work for North Anna Nuclear Power Station, Units 1, 2,
3, and 4. Work included liquefaction studies, design, and
construction of drilled caissona, design and installation of
dewatering systcas.

,

f Geotechnical work for Beaver Valley Xuclear Power Station - Unit No.
I 2. Work included in situ densification using coopsetion piles.
1

Preparation of excavation, backfill and cofferdse specifications,
and bid evaluation for Hillstone Nuclear Power Station construction.

1 ,

.
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!.
Geologic work included the mapping of excavations and fault investi-
sations..

,

Sitian Study, New York Generation Stude Cro_ug (Aug 1973-Sept 1973)!
-

.

As LEAD CEOTECIOilCAI. ENGINEER, responsible for geotechnical evaluatloa of
seversi potential nuclear power plant. sites in New York State. .

.

Casal Site. Philadelphia Klectric Compaay (June 1972-Mar 1973)
_

As SOILS ENGINEER, assisted in site ineestigation' for nuclear power
station including preparation of soils report.

!
i Turners Falls Protect, Northeast Utilities Serv, ice Compaan

*

(Jaly 1972-Dec 1972)

As LEAD GEOTKCNNICAL ENGTNEER, responsible for geoychnical aspects of
FPC safety inspection of Turners Falls power canal, dams, sad generatingi

.| stations.
'

t

Montague Nuclear Power Station, Northeast Utilities service Company,.;
' Mb1973-Sept 1574) -

,

i As 12AD GE0 TECHNICAL ENGINEER, carried out studies for site selection and
: investigation for nuclear power plant. Preparation of geotechnical
i section of PSAR. Work included extensive structursi geologic investiga-

'

tion. .
,

i*

| Effinaham Unit 1, Savannah Electric Power,Cosgany, (Oct 1972-June 1973)

|: As LEAD GE0 TECHNICAL ENGINEEA, prepared of soila report and foundation
!! evaluation for Effingham Unit 1, a fossil fuel power plant. Work
i' iseluded evaluation of bids for piles and setting up pile driving
j, inspection program, design o t' intake and discharge structures, and
;,. soloading dock,
if

Soils investigation and recossendation of foundation design parasoters
j, for 72 miles of transmission lines. Conducted pile load tests to confirm

fesadation design parameters.
,

J
_IAMBE ASSOCIATF.S TMC.. CONCORD, MA (May 1970-May 1972).

[ Oeiversity of Massachusetts, , Columbia Poin,t, Campus. Bostoe Buresu g
J Sailding Construction
i

] As PROJELT 501LS ENGINEsa, author of report on settlement of buildings
constructed os a saattary landfill. Contributed to a report on the-

.

prohtaa associated with the generation of methane withis sanitas?
: landfills and the design of gas protection systems.
b
+
i

1
-
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PhPo, int Reservoir garden Chemical Company., Plant City. FA

'

' *

,
.

i As PROJECT SOILS ENGIhT.ER, taspected arpsus tailing dass and phosphatic
slime settling ponds. Prepared reports sivitig design recommendations for

, ,

!, new embankments and the maintenance and repair of existing embankments.
j Parene Central. Celpre C. A, . _ Caracas. Veneruela

.

i*
!* As PROJECT 50!L3' ENGINEER, participated in the design of earth retaining *

structures for deep excavation for the construction of the foundations
.

for high-rise buildings in central Caracas. Inspected construction andj
eanitored the performance of slurry trench and sheet pile anchored walls.

|''
.

j 140 Federal Street nuilding,, Employers ,C.ommercial Union losurance_-

a e Campaar Bostoa !!A.

As PEIMECT S0ILS ENGINEER, evaluated a bracing scheme for a deep
i, ensavation and determined cause of movements and damage to adjacent
; structures.
'>
!3 Feet Head Mine. Cities, Service C_ampany. Tampa, FA
i.

|[ Ivel ated the stability of four phosphatic slime-settling ponds and
! investigated the cause of a major failure of an embankment. Designed !

!

|*|
instrumentation system for critical areas. Author of two reports giving

! results of evaluation and recessuundations for repair.
I

|i Freetown SNG Plant, A1_gonquin Cas Tran,smission Company., B,oston. MA
'

> .
,

As PRIMECT 50!LS ENGINEER, responsibic for the site investigation for an
,

-

| SNG plant. Work included as on-site water storage reservoir, two
'

200,000-barrel naphtha storage tanks, and a barge off-loading facility la
addition to the process plaat foundations. Author of three reports

j' giving results of site investiastion and making recosamendats oas for
j, femadation design and reservoir siting.

| Amara Dos Ries Nuclear Power Plant. Turnas Centrals Electries, Bragg

i As SOILS ENGINEER, prepared technical specifications for construction of
,- diaphrase cutoir wall, dewatering, excavation, backfill, and compaction

fee nuclear pownr plant.i

T. VILLIAM LAHRE : ASSOCTATES. CAMsRIDGE. MA (June 1967-May 1970).

: Assay Refinery. Creo,le., Petroleum, Corporation. Caracas, Vencruela

As CONSULT 1NC 50!!.5 ENGINEER, assisted with design of oil storage
reservoir (FORS-3). Performed deformation and stability analyses for,

' embaskaast and abutment.
*

Respeasible for survey of condition of unstable clif fside and co-auther
of report making recosmeradations for stabilising critical sections where
refinery structures were threatened. Design surveillance lastrumentation
for cliffside.

,

,.
,
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Designed horizontal drainage system for stabilizing cliffside. Prepared*

specification for installaLinn of drainis.

Participated in surveillance program to monitor performance of earth.

structures within the refinery including three oil storage reservoirs.
lastrumentation included piezometers, inclinometers, strain meters, load
cells, temperature sensors, and settienent platforms. A remote data ,

acgairittoa system was used for data callection.
, ,

5. E. CUTNSERTSON & ASSOCIATES. EDINBURGN,. SCOTTAND, (June 1964-June 1946)
9

Clunas Reserweir. Naira Joint Water Board, Scotland

As PRIL3ECT ENGTNEER, responsible for initial design of reservoir system
including hydrology, hydraulics, and geotechnical aspects. Earth das

regaired 100-ft deep alluvial grouted cutoff. Supervised design of
hydraulic model of spillway and soil testing for embankmeat.

Msg Bridae. Ha,trquis of Bute Eals,tes, Scotised

As PROJECT ENGINEER, author of report os evaluation and recommendations
fee the repair of the Adae Bridge built in 1740 and subsequently damaged -

by minias subsidence.

greiabtens Green _lteservoir. Volywood Vater neerd. ' Northern Ire _ land

| As PRIMECT ENGINEER, responsible for investigation of leakage through ,,

|
earth dam. Prepared a report giving details of remedial work required.

|' Black Esk Reservoir. Dumfries County Council. Scotised
!
! As CIVII. ENGINEER, responsible for asiatenance and data collection end
j headif ag for soil instrueeatation installed in earth dam. .

! West Water Reservojr, West,_Lothj,aa Water Roard. Scotland

I ,' As ASSISTANT CIVIL ENGINEER, assisted with installation and responsible
I for data processing and evaluation for seil instrumentation la earth dam.

North of Scotland Nydroelectric Board, Scotland
,

@ a Bromelsich liydroelectric SchemeI

,

}' As ASSISTANT CIVII. ENCINEER, annisted with preparation of hydraulic ,

: calculations for claim due to flooding of power station. Conducted
inspection of $4 in dia steei pipeline.

[i
Eely Lech Subeari,se Base, U.S. Navy, Ioly I.ech. Scotlan( ,

As ASSISTANT C1VIL ENGINU.R, anslated with desiga and survey for river
sage and pump house for vatar supply to Polaris depot ship. Assisted
with lettias of centract for Installation of FVC pipeline.

.

i +

|8 .
, .
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141ATLINGS LTD. , GI.ASGOW, SCOTLAN'D (Apr 1962-Oct 1962)
, -

'

T,1,rp of forth Suspension Bridge. Forth Road Bridte '.uthor,it,g

As ASST 5 TANT TIELD ENGINEIR on the construction of the approaches to the
,

Tirth of Forth suspension bridge, Inspected construction of reinforced
), coeCrete bridges and calculated payment g a utities.

*

EALMMIR REATTT E COMPANTlTD. , EDIN 8tJRGN, SCOTIANp (Apr 1961-Oct 1961).

As ASSISTANT TIEI.D ' UGINEER on the construction of two 600-ft
trasseission towers, responsible for inspection of foundation
installation. Foundations included the driving of 120 ft long precast
concreta piles. In charge of survey work for transmission line.

:
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March 1982

KILKER, '4AYNE E. SENIOR SOILS ENGINEER
GEOTECHNICAL DIVISION

EDUCATION

University of Minnesota, Minneapolis - B.S. in Civil Engineering 1964
Arizona State University, Tempe, Arizona - M.S. in Soil Mechanics 1970

LICENSES AND REGIST5ATIONS

Professional Engineer - Minnesota and Maine

EXPERIENCE SUMfARY

Mr. Kilker, a Senior Soils Engineer in the Geotechnical Division, joined
Stone & Webster Engineering Corporation (SWEC) in June 1974. He has over 17
years' experience in Civil Engineering including an advanced degree in soil
mechanics, and over 12 years of this experience are in soil and foundation
engineering.

As Project Geotechnical Engineer on several coal-fired power plants,
Mr. Kilker has been responsible for site 'investigacions, foundation design
and coal s' orage, runoff pond, and ash disposal area design parameters.t

As a Lead Geotechnical Engineer for two nuclear power plant sites at Long
Island, New York, his responsibilities included supervision of soil engi '
neers in performing site studies, field liaison work, laboratory testing,
specification preparation, analytical studies, and report ~ writing.
Mr. Kilker was Principal Soils Engineer in charge of evaluating soil
conditions and preparing reports on a nuclear power plant site along the
Hudson River in New York State.

Mr. Kilker has also performed siting studies for nuclea: and hydroelectric
facilities, as well as proposal preparation for nuclear / fossil power plants
and industrial facilities. He was responsible for modifying specifications
for drilling and logging of test holes in deep-seated salt formations.

His experience includes geotechnical work for airports, highways, pipelines,
building excavations, retaining structures, and offshore installations. He
has evaluated excavation and backfilling operations, piling and drilled pier
installations, in situ densification, sand drain placement and groundwater
pump tests. .

Prior to joining SWEC, Mr. Kilker was also responsible for special investi-
gations such as structural damage claims due to soil conditions, vibrational
and impict sources, and fire-related structural distress. He has performed
as an expert witness in court, defending several of these studies.

*

.
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PROFESSIONAL AFFILIATIONS
<

American Society of Civil Engineers
,

Boston Society of Civil Engineers
International Society for Soil Mechanics and Foundation Engineering

PUBLICATIONS -

{ "Effect of Change in Effective Stress on SPT N-Values," International
: Conference on Soil Mechanics and Foundation Engineering, Stockholm, 1981.
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DETAILED EXPERIENCE RECORD

|' KILKER, WAYNE E. 48903
;

STONE & WEBSTER ENGINEERING CORPORATION, BOSTON. MA (June 1974 to Present)'

!

| Appointments:

i Senior Soils Engineer - June 1978
4 Soils. Engineer - Sept 1975
| Engineer (Soils) - June 1974 .

MacInnes Power Station, Tampa Electric Company (Oct 1981 to Present)

j As PROJECT GEOTECHNICAL ENGINEER, responsible for development of site
geotechnical investigation. '

|- Permian Basin Project, Office of Nuclear Waste Isolation (Aug 1981-
; Sept 1981)
!

j Tailored drilling and logging specifications for use in deep hole studies of
4 salt formations.
:>

Beaver Valley Power Station - Unit 2, Duquesne Light Ccmpany (Dec 1981) |

! Inspection of pile installation for office building.

| Indian Point Units Nos. 2 and 3, Consolidated Edison Company (Sept 1981 to
i Present)
1

1 As PROJECT GE0 TECHNICAL ENGINEER, responsible for geotechnical input to
j alternate conceptual designs and ' cost estimates of angled fish screens.

,

| Malakoff Lignite Generating Station, Houston Light and' Power Company
j (Mar 1981-May 1981)
:

! Responsible for settlement predictiod calculation for main plant structures.

. Patriot Station, Indianapolis Power and Light Company (Jan 1981-Apr 1981)

| Performed pile foundation study including evaluation of pile capacity, pile
! quantities, ' and er ineering order-of-magnitude cost estimate. Prepared a
| pile load test program and production pile procurement and installation

specification.
;

| Millinocket Mill Coal Utilization Project, Great' Northern Paper Company
(Apr 1980-Sept 1981)

As PROJECT GEOTECHNICAL ENGINEER, responsible for site geotechnical investi-
sation report and geotechnical design criteria. Evaluated site conditions
for foundations, coal storage, coal pile runoff pond,_ and ash disposal
areas. Prepared settlement and lateral earth . pressure calculations andr

| assisted in off-site development studies.
L
,

t - n
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1

! Butner, North Carolina Site, Vevey Engineering Works (Mar 1980-July 1980) ;

Prepared an Engineering Scope of Work for the site geotechnical investiga-
tion and coordinated with consultant's activities throughout the work.

.

AFB Pilot plant, Tennessee Valley Authority, Padukah, Kentucky (Feb 1980-
June 1980) ,

Prepared site development plan specification. Estimated earthwork, roadway,
and drainage quantities.

Sears Island Fossil Power Plant Site, Central Maine Power Comoany (Dec 1979--

Jan 1980)

Performed site reconnaissance, prepared conceptual plan, and estimated
quantities for development of an off-site ash disposal area.

Patriot Station Site, Indianapolis Power and Light Company (Dec 1979-*

| Apr 1980)

Performed slope stability analysis. Prepared a conceptual design of a
braced sheet pile / tieback excavation for a pump house and intake pipe
installation. Assisted in preparation of the geotechnical report on the

i riverfront area of the site.

: Mason Station, Central Maine Power Company (Nov 1979-Dec 1979)
!

Reconaissance of several possible ash disposal sites. Assisted in prepara--

tion of site layout and quantity estimates. Responsible for structural
evaluation of existing wooden docking facilities.

Yugoslavian Siting Proposals, Departments of Croatia & Slovenia (Sept 1979-
Nov 1979) ,

Responsible for the preparation of the geotechnical portion of reports
,

; describing the methodology of siting nuclear power plants as well as presen-
4 tations to the client.

Site Evaluation Study, Salt River Project, Arizona (Oct 1978-Feb 1979)
!

f PRINCIPAL ENGINEER in charge of evaluating geotechnical characteristics of
! various sites being considered for pumped storage hydroelectric facility.

!

| Jamesport Nuclear Power Station, Long Island Lighting Company, Long .

: Island, NY (Jan 1977-Dec 1979)

As LEAD GEOTECHNICAL ENGINEER, responsible for the preparation of geotech-
| nical design criteria, groundwater studies, and preparation of specifi-

| cations. Directed pumping-recharge well test and groundwater cutoff wall
! feasibility boring investigation. Responsible for design of pumping-
: injection wall field, groundwater cutoff wall, and deep well-wellpoint

dewatering system.
,

.
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Shoreham Nuclear Power Station. Long Island Lighting Company, Long
;

Island, NY (Mar 1976 to Present).

>

j As LEAD GEOTECHNICAL ENGINEER,; responsible for all geotechnical related site
'

activities. Directed field investigations, liquefaction and stability
analysis, settlement evaluation, and intake structure stability analysis. !i

Reviewed offshore pipeline installation procedures and inspected backfill
operations. Prepared chemical grout and Vibroflotation installation
specifications. Responsible for coordination of in situ densification,

program and verification of adequacy of the installation. Prepared recom-'

mendations for intake canal erosion protection by filter cloth and stone.
Evaluated quarry stone proposed for canal slope protection. Observed armor

i and bedding stone installations. Designated subgrade preparation procedures
for plant roads.

Montezuma Pumped Storage, Salt River Project, Arizona (Dec 1975-Feb 1976)

1 Performed economic study of alternate schemes for reservoir, shaft, and
i cavern size and location. Used finite element technique to study stress-

deformation characteristics of rock due to underground cavern construction.

Mushare - Darkuvin Sites, Atomic Energy Organization of Iran
| Khuzistan, Iran (Oct 1975-Nov 1975)

i Test boring and layout survey specificati~on review. Directed boring layout
and site boring program.

! Rijkswaterstat, Deltadienst - Holland (July 1975-Sept 1975)
t

; Performed stability study using finite element technique for granular soils
i underlying proposed concrete box caissons subject to repeated wave action.
4

.

North Anna Power Station, Virginia Electric and Power Company, Mineral, VA
) (June 1975)
i

j Directed backfill placement study, optimizing degree of compaction and
j placement time. .

:

| Fossil and Nuclear Plant Site's - New York Station, Power Authority of the
| State of New York (July 1974-June 1975) -

i

j Authored sections of Public Service Commission and Preliminary Sa fety
| Analysis Reports describing site soil conditions and the relationship of
i these soils to the proposed structures. Authored scope of work outlining
i required laboratory testing of site soil and rock. Managed off-site borrcw
| study for procurement of granular fill. Performed relative cost analysis
' for alternate foundation schemes. Performed slope stability and settlement
| analyses of on-site soils. Supervised preparation of soil-cement instal-

lation specification.
i

I
t

|
r
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Charlestown Nuclear Power Plant - Rhode Island. New England Power Company
(Aug 1974-Oct 1974)

Prepared test procedure and interpreted field permeability test results.
Evaluated sheetpiling feasibility. Prepared specification for installation
and test pumping of water well.

TWIN CITY TESTING & ENGINEERING LABORATORIES, ST. PAUL, MN (July 1970-
June 1974)

Responsible for geotechnical design criteria for installations such as
footings, mats, deep foundations, retaining walls, embankments, airports,
and roadways. Inspected excavation and compaction operations, drilled pier
caissons, piling, in situ densification, and soil borings. Investigated

structural damage claims due to vibrating equipment or blasting. Monitored
,

vibrations. Investigated soils related damage claims such as settlement,
floor, and wall failures. Tested structural units such as column forms and
' airplane wings for certification.'

ARIZONA STATE UNIVERSITY. TEMPE, AZ (Jan 1969-June 1970)

As GRADUATE ASSISTANT supervised laboratory sections of soil mechanics and
structural mechanics classes. Advised students on course content and
problems.,

PEACE CORPS, COLOMBIA, SOUTH AMERICA (June 1966-Sept 1968)

Taught the engineering laboratories at a technical university. Planned and>

directed construction of engineering projects such as seccadary roads and
simple span bridges in rural Colombia. Received formal training in Spanish
language and employed Spanish in daily communications.

ARIZONA HIGHWAY DEPARTMENT, PHOENIX, AZ (Jan 1965-June 1966)

ASSISTANT ENGINEER in highway materials group. Inspected embankment soil
placement during construction of a section of Interstate Highway.

.

TWIN CITY TESTING AND ENGINEERING LABORATORIES, ST. PAUL, MN (Sept 1963-
Dec 1964)

Part time

Inspected compacted fills for roadways and foundations. Performed labora-
tory tests on soils and various construction materials.

4
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December 1981
.

BARRY, PAUL FRANCIS 03675 STRUCTURAL ENGINEER
STRUCTURAL DIVISION

Education - Graduate of Tuf ts University with a B.S. Degree (Cum Laude)
in Civil Engineering - 1971 -

Registrations - Professional Engineer - Massachusetts and Indiana

Experience Sununary

Mr. Barry is presently assigned as Lead Structural Engineer for the Somerset
Station Coal Conversion, retirement of L-Street Steam- Station, and Michigan
City Ducts Replacement. He is responsible for the preparation of specifica-,

'

tions, schedules, and capital cost estimates; and the supervision of
designers for the preparation of concrete, steel, and architectural drawings.

Mr. Barry's experience also included assignments as Lead Structural Engineer
on synthetic fuel feasibility studies, and more than six years as an engineer
on nuclear power plants.

Since joining Stone & Webster Engineering Corporation, he has completed the
Career Development Program and has been licensed as a Registered Professional.

Engineer in the Conunonwealth of Massachusetts and the State of Indiana.

1
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DETAILED EXPERIENCE RECORD; .

SARRY. PAUL F. 03675
;

| July 1971 STONE 6 WEBSTER ENGINEERIhG CORPORATION. BOSTON. MASSACMUSETTS ,

j. to date
; Appointed to position of Engineer in the Structural Division :

; (Aeguet 1973). !,,

l

Appointed to position of Structural Engineer la the Structural |>

Division (September 1979).

I Dec. 1979 operation Services

{ to date Northern Indiana Public Service Company

j Michinen City Unit 12
,

Structural Engineer for shering support of esisting air heater to
'

precipitator gas duct !
,

Structural Engineer for replacement of esisting air heater to
precipitator saa dust with a new high velocity gas duet

i
structural Engineer for addition of the boiler rose ventilation i

'fan silencer and silencer enclosurs
i

' Structural Engineer for a feasibility study of the addition of
i

| maa-safe deepers in the gas dustwork. !
~ !'Sept. 1981 Operation Services |

*

to date EVA Service Corporation
[,

Somerset Station Coat conversion
_

'

j

Lead Structural Engineer for a study to determine the techniest
and economic feasiblilty to reconvert the Soesteet Station to i,

; ' seal. Work includes developing structural arrangements, !
! sahedules, and espital seat for the coal yard, particulate !

collection system, and the fly and bottom ash system.
|

'

j Sept. 1981 operation Services !

] to date Boston tdison Como_any
! Retirement of 1,-Street Steen Station

1 .

t

j tead structural Engineer for the modification required for the
'

i retirement of the L-Street Steam Station and the equipment neces-
i sary to replace its function. Work includes preparation of <

1 specifications and the supervision of designers for the prepara-
tion of eenerete, steel, and architectural drawing to support an

i austiary boiler and , enhaust steek, and for emelosures around
esisting equipment.*

1981-1980 E. Roosleman
Nov.-Cet. production of Mlah Grade 801(d Fuels free Wood Weste and peat

|
.

Lead Stevetural Engineer for a study to deters (ne the techntest
*

i and esenemie feasibility to contert wood waste and peat into a
'

high grade setid fuel. Werk inetuded developing a site ' plan, r

: eeneeptual layout's of - plant structures, wood handling, = peat
harvesting, esterial quantities, and engineering and sonstruetten--i

schedules.
__ _ ._ _ ,



__y_____.__. _ _ . _ - . _ _ _ ______ _ __ _ _ _

|t , * :
-

*

ji.

!.
1931-1930 Florida Power Corporation-

,Dec .4et . Histins Gasification/Repowerina Project
[

'

ij Lead structural Engineer for a study to determine the technical t

and economic feasibility to repower the enisting Higgins station4

| by integrating coal gasification with a combined cycle gas ,

turbine. Work includes developing a site plan, conceptual layout;

i of plant structure, coal handling, material quantities, and eas-
} insering and construction schedules. g(
>

! 1979-1975 Virnini's slectric and Power Company I

j Nov.-Aug. North Anna - Units 3 and 6

structural engineering for the service Building and Control Room

structural engineering for caisson foundations, grating and stair ,

; tread purchase orders, electrical structures, and architectural
,

j details '
;

f Civil gagineering

structural Engineering for Water Treatment Building

; structural responsibility for plant security h
!

1975-1975 Maine Yankee Atomic power Company
j Aug.-Jan. Maine Yankee Atomic power station

7
/ |

| structural engineering for cirsutstias water diffuser system, |1 including design of supplementary pipe tiedown structural system !

and construction liaison
|!

Engineering and specification for design and construation of i

seiseis wall in circulating water pumpheuse

1 1973-1973 Assisted equipment specialist in preparing master specification
j Aug.-May for purehase and installation of circulating water pipe.
1

I

i' 1975-1974 Wisconsin stectric power Cnes,gLv,
; Jan.-June Roshkonona Nuclear power p , ant
: ,.

! structural engineering for the ultimate heat stak, instuding the
servise water pumphouse

1

! structural engineering for streulating water system, including
i the circulating water pumphouse, natural draf t ecolies towers,
i and airculating water piping

| Wrote the structural portions of the Description of Werk. .

3

! Provided structural input for the Preliminary satinate.
! structural responsibility for plant soeurity J

!

3.
_ _ _ - - - .- -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ - _ - _ _ _ _ - _ - - - - _ _ - - _ _ - - _ _ _ - _ _ _ _ _ _ - _ _ _ _ -
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1974-1973 Long Island Lighting Comoany

June-Aug. 11gsport Nuclear Power Station

'5upport Engineer ,
1* % s

Worked on Description of Work, wrote sections for PSAR, developed
iervise building layout, and engineered the access-egress draw-
ings.aad coordination for the Design Criteria.i

' '

.s ;

1973-1971 greer Develocuent Pro.; rats in Structural Division
Aug.-July

Completed 6 months as a Quality control Inspector at Shereham
Nuclear Power Station, Long Island Lighting Company.

.

Completed I' month'as a Field Engineer on a transmission line for
Blackstone Valley Electric Company.

Completed 1 south as an aide in Geotechnical Division. |

.
.

Assisted in economic studies for environmental report for River
Bend Project for Gulf States Utilities.

Assisted in seismic design of Radwaste Building at Haddam Neck
for Connecticut Yankea Electric Company.

Designed steel for precipitator support and miscellaneous
concrete for Canal Electric Company. -

Designed and checked transmission towers and foundations for
Savannah Electric Company, Canal Electric Company, Duquesne
Electric Company, and Baltimore Gas and Electric Company.

.
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SCOTT, ALFRED B., JR. March 1982

EDUCATION B.S. in Mechanical and Metallurgical Engineering - 1948
University of Wisconsin.

EXPERIENCE
SUMMARY

Nov. 1976 STONE & WEBSTER ENGINEERING CORPORATION, BOSTON, MA
to date

.

Oct. 1980 Chief Construction Engineer River Bend Station
to date Gulf States Utilities

Company
St. Francisville, LA

Concrete coordination for project to enable project to get
more uniformity in concrete produced by subcontractor. In

addition, working with subcontractor to get better clean 11-
ness, stockpile drainage, adequate stockpile watering,
changes in ground hopper and more consistent concrete.
Maintaining statistics on concrete batching. Responsible
for " Closing of E&DCR's, IS 255 Report and N&D's" for
Structural Department.

1980 - 1980 Chief Construction Engineer River Bend Station
Oct. - May Gulf States Utilities

Company
St. Francisville, LA

Supervising all crafts on Off Plot Area and Temporary
Facilities.

1980 - 1979 Assistant Resident River Bend Station
Oct. - June Engineer Gulf States Utilities

Company
St. Francisville, LA

Area engineering in Area I, which consists of Reactor,
Auxiliary Building, Radwaste and Fuel Building.
Responsible for construction coordination of all phases of
construction.

.

4
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1979 - 1978 Assistant Residsnt Rivar Bend Station
- June . April Engineer Gulf States Utilities Co:pany

St. Francisville. LA

Assumed all Resident Engineer responsibilities.
'1978 - 1976 Assistant Resident River Bend Station

April - Nov. Engineer Gulf States Utilities Company
St. Francisville, LA |

Work directly for the Resident Engineer and in his absence
am responsible for all site engineering and coordination
with the Cherry Hill Operations Center. Review of Engineering-

and Design Coordination Reports; incoming mail and docucen-
tation to assure proper action and distribution; review
and approve contract changes, field work orders, back,

charges, invoices and construction change ordera; and
review of preliminary drawings all specifications. Am
handling all erosion problems at this tice. There are now
25 engineers working in the field or the field office at
this time.

1976 - 1972 BECHTEL POWER CORPORATION, SAN FRANCISCO, CA
Sept. - June

Senior Field Engineer Willow Clen No. 5 Unic
Gulf States Utilities Cocpany
St. Gabriel, LA

Responsible for the field engineering and installation of
an emergency gas pipeline, engineering of a tank farm and
all piping. Then I was responsible for the mechanical
discipline for the construction of the Number 5 generating
unit. Due to lack of experienced personnel, I was also
put in charge of all subcontract work. For the last year,
I assumed the responsibilities of all field engineering
work. ,

1972 - 1971 VAN DEUSEN AND COMPANY, PORTLAND, OR ~

,

J'une - Jan.
Field Engineer

Responsible for the management and inspection of work
being perfor=ed by subcontractors in the construction of a

: Methanol and Phenol Chemical Couplex for the Georgia
Pacific Corporation at< Plaquemine, Louisiana, by local .

contractors.

1971 - 1970 GULF COAST ALUMINUM CORPORATION, LAKE CHARLES,LA
Jcn. - Aug.

. Superintendent Carbon Paste Plant
! Lake Charles, LA

Responsible for the construction of this plant for the
Plant Service Construction Company of Baton: Rouge, LA.

!

.
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MCCARTY CORPORATION, BATON ROUGE, LA1970 - 1968
June - Aug.

i
Contract Engineer

.

Estimating, bidding and canaging work if bid was successful
for insulation contracting.

1968 - 1951 BECHTEL CORPORATION, SAN FRANCISCO, CA

July - March

1968 - 1967 Chief Field Engineer Crass Roots Refinery

July - Aug. Antar Oil Cocpany
Valenciennes, France

Responsible for all field engineering and the coordination
and management of subcontracts using four national groups.

1967 - 1966 Job Engineer Grass Roots Refinery

July - Nov. Texaco 011 Company
Convent, LA

Assumed all job engineering responsibilities when that
engineer left the company's employ.

1966 - 1966 Supervisor Field Engineer Grass Roots Refinery

Nov. - May Texaco 011 Company
Convent, LA

Responsible for all field engineering.

1966 - 1965 Chief Field Engineer Grass Roots Ammonia Plant
May - Feb. , Continental Oil Company

Blytheville, AR

Responsible for all field engineering.

1963 - 1964 Chief Field Engineer Home Office Assignment
Tsb. - Oct.

Preparation of work planning schedules, manpower studies,
critical path studies and rigging diagrams for next assignment.

1964 - 1962 Construction Supervisor Grass Roots Refinery
Oct. - Nov. Regent Oil Co=pany

Pembrokeshire, Wales, U.K.

Responsible for construction of all off-plot facilities
and all permanent buildings.,

1962 - 1962 Assistant Superintendent Crass Roots Chemical Plant
N v. - Jan. Complex

Tenneco Chemical Company
Houston, TI

Responsible for the construction of iall of f-plot facilities.

_ - , _ _ _ ,,. . - .- ..
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1962 - 1961 Assistant Superintendent Crass-Roots Plastic
i Jan. - June Manufacturing Plant

Amoco Chemical Corporation*

Texas City. TX
;

Responsible for construction of all phases of the plant.

1961 - 1959 Chief Field Engineer Crass Roots Chemical Plant
June - Dec. Hercules Powar Company

Lake Charles, LA

Responsible for all field engineering.

1959 - 1959 Chief Field Engineer Refinery Expansion
Dec. - June Continental Oil Company

Westlake, LA -

-
,

Responsible for all field engineering.

1959 - 1958 Chief Field Engineer Refinery Expansion
June - March Imperial Oil Company

Calgary, Alberta.. Canada

Responsible for all field engineering.

1958 - 1957 Supervisor Field Engineer Titanium Plant

Mar. - Nov. U. S. Industrial Chemical
Corporation .

Ashtabula, OH

Coordinated afl extra work requested by the client with
construction forces and performed jobsite engineering for
completion of the Titanium Plant.

1957 - 1957 Supervisor Field Engineer Zirconium Sponge Plant
Nov. - Sept. U. S. Industrial Chemical

Corporation
Ashtabula, OH

Special assigucent to coordinate all activities to make
the sponge plant operable. Worked directly with client
personnel to cake required changes. Made . detailed cost
study of this work for client's Board of Directors. ,

1957 - 1956 Supervisor Field Engineer Butadiene Plant Expansion .

Sept. - Jan. Petro-Tex Chemical Corporation
Houston, TX

Responsible for all field engineering and start-up.
.

s
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1956 - 1955 Senior Field Engineer Refinery Expansion.

Jca. - July Tidewater Associated Oil
Company
Avon, CA

Responsible for all field engineering in the construction
of expanded off-plot facilities and pipelines. 1

l

1955 - 1955 Senior Field Engineer Grass Roots Refinery |
July - May Shell Oil Company

Anacortes, WA

Temporary assign =ent to replace a superintendent who had a
heart attack. Finished his assignment of construction of
Administration Complex for the refinery.

1955 - 1954 Senior Field Engineer Catalytic Reformer Unit
May - Sept. Standard Oil Company

Torrance, CA

Responsible for all field engineering.

1954 - 1953 Senior Field Engineer Thermo Catlytic Reforming Unit
Srpt. - Aug. General Petroleum Corporation

Torrance, CA

Responsible for all field engineering.

1953 - 1952 Senior Field Engineer Propyl Polymerization and
Aug. - Oct. Treating Units

Gulf 011 Corporation
Port Arthur, TX

,

Responsible for all . field engineering.

1952 - 1952 Senior Field Engineer Natural Gas Compressor Station
Oct. - July Tennessee Gas Transmission Co=pany

Mercer, ,1NL

Responsible for all field engineering.

1952 - 1951 Senior Field Engineer .' Water Treating And Condensatej
! July - Nov. Filtration Units

, Union Oil Company
Lomita, CA*

|
'

Responsible for all field engineering.

; 1951 - 1951 Senior Field Engineer Natural Cas Co= pressor Station
| Nav. - March Pacific Cas & Electric Company

Needles, CA

Responsible for all field engineering.

!
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1951 - 1950 TEXAS ILLINOIS NATURAL GAS PIPELINE COMPANY, CHICACO, IL-

March - Sept.
Chief Inspection, Spread 7 and Spread 9

|

Supervised the activities of pipeline inspectors on these-

two spreads for the construction and installation of a 30
inch natural gas pipeline from Texas to Illinois.

1950 - 1950 TEXAS CAS TRANSMISSION COMPANY, O'n'ENSBORO, KY

Sspt. - Feb.
Construction Engineer

,

Responsible for writing engineering procedures for caterial
control, concrete specifications, piping specifications,
building specifications, material take-of f and requisi-
tioning for added construction.

1950 - 1949 STONE & WEBSTER ENGINEERING CORPORATION, BOSTON, MA

Fcb. - Oct.
Field Engineer Texas Gas Transmission Company

Ruston, LA

- Responsible for field engineering and releted problems in
the construction of a natural gas compressor station.

1949 - 1949 Field Engineer TetraEthly Lead Plant .

July - Feb. Baton Rouge, LA

Responsible for field engineering and related problems,
preparation of engineering reports, material take-of fs
requisitioning, craf t scheduling and work planning for the
lead melting facilities.

1948 - 1948 AMERICAN STEEL FO'JNDRIES, CHICAGO, IL
N:v. - Feb.

Research Metallurgist

Perforced research of foundry sands, cereals, resinous and
plastic core binders. Studies causes and remedies of
faulty castings.

| 1948 - 1946 EDUCATION AND PART-TDIE EMPLOYMENT
F&b. - March

Carpenter Journeycan

i 1946 - 1943 U. S. ARMY SIGNAL CORPS.

| March - Feb. .

Sergeant Radar Mechanic-Construction and Maintenance-
Honorable Discharge

1943 - 1939 PART TIME DIPLOYMENT

!

| Carpenter Apprentice *

| *

.

.
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HOLSINGER, BARRY L. January 1982

EDUCATION - Stone & Webster Management Studies Program, North Anna Power
Station 1974
Stone & Webster Radiological Safety Refresher, North Anna
Power Station 1974

Stone & Webster Radiological Safety School, North Anna Power
Station 1973
Virginia Department of Highway Troxler Training School,
Staunton District, Staunton, Virginia 1969

EXPERIENCE SUMMARY

Mr. Holsinger has performed various functions in the Quality Control
'

and Quality Assurance Departments on nuclear power plant construc-
tion for the past eleven years.

In 1970, Mr. Holsinger joined the Stone & Webster Quality Control
Division as an inspector performing inspections and tests for the
Civil / Structural Discipline at North Anna Station, Mineral,
Virginia.

Durin's 1976, Mr. Holsinger became a supervisor assigned to training -
inspectors and technicians; plan and schedule inspection and testing
within the Civil / Structural Discipline at liillstone Unit 2 Nuclear
Power Station, Waterford, Connecticut.

Mr. Holsinger was assigned to a TMI modification in 1980 where he
~

assisted in establishing the QA Program requirements, performed the
inspection and testing and established files for-maintaining those
documents required at Prairie Island Nuclear Power Station, Red
Wing,- Minnesota.

In 1981, Mr. Holsinger joined the Quality Assurance Division to,

develop and implement a surveillance plan that would insure the
Quality Assurance Program implemented and consistent with company
policies for the nuclear power plant construction at Nine Mile
Unit 2 Nuclear Power Station,.Lycoming, New York.

.

|
,
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DETAILED EXPERIENCE RECORD
'

BARRY L. HOLSINGER

U,

Sspeecher 1970 STONE & WEBSTER ENGINEERING CORPORATION, BOSTON, MASSACHUSETTS
r

to Present4

M rch.1981 Quality Assurance Engineer - Nine Mile Unit 2 Nuclear Power Stationa
! to present

Quality , Assurance Engineer assigned at the site to assist the
Project QA Manager in monitoring, controlling, and reporting on
all site quality assurance activities. Responsibilities include
reviewing Engineering and Design Coordination Reports and

~

:

|
Nonconfornance and Disposition Reports for quality requirements,
quality engineering of Civil / Structural activities, interface!

Client QA concerns and evaluate the effectiveness of the S&W
Program.

Octcber 1980 FQC Engineer
i to

Fabruary 1981 Assigned to the Northern States Power Company's Prairie Island
Nuclear Power Plant in Redwing, Minnesota to develop a Quality

i

Assurance Program and perform inspection in the Civil / Structural
Discipline for the Auxiliary Building Post TMI Modifications.
M' jor activities included developing client relations, developinga '

inspection plans for batch plant, drilled-in anchors, structural
.

steel, AWS welding, concrete preplacement and placement inspection,<

purchasing and receiving, developing and maintaining files of-~
'

records generated.

April 1977 FQC Engineer - Millstone III Nuclear Power Station-

to
October 1980 Responsible for planning, scheduling, training, and supervision,

assuring inspection criteria conformed to job specifications and
codes (NRC Regulatory Guides ANSI, ACI, AWS, 'AISC, and ASTMs)
for the Civil / Structural Discipline. Major activities within

the civil / structural discipline. included concrete labotatory -
i mix designs - concrete / aggregate testing, batch plant inspection

and testing, reinforcing steel inspection and testing, structural
steel inspection, AWS welding inspection. and_ ANSI painting.

inspection and testing.

March 1976 Senior Inspector - Millstona III Nuclear Power Station
: to .

| April 1977 Responsible for the supervision of nine inspectors within the
i- FQC Structural Discipline. Responsibilities include: site lab,

concrete and soils test, inspection and documentation,
,

j. October 1974 FQC Inspector / Senior Inspector - Millstone III Nuclear Power _ Station
>

|- to

! Fabruary 1976 Responsible for_all Site FQC Labpratory functions. Duties' included
initia1' start up of the site lab, calibration of field and lab-!

concrete and soils testing equipment. Also trained' personnel'
for lab testing, prepared the lab for CCRL certification, compile'
and revise documentation and records. supervised one inspector

f- and three technicians.
- - . . - -. . - __ ., - . - - - . .
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August 1974 Participated in S&W's management studies program. North
to Anna Power Station
Cetober 1974

'

M'y 1974 FQC Inspector - Surry Nuclear Power Station' a
to
August 1974 Audited S&W's Geotech. Division soils investigation program for

Units .3 & 4, audit included splitbarrel sampling Hvorslev tube
:

sampling, Vibrofloation Corporation's densification probes, and
Prof. J. H. Schmertmann's static core penetrometer soundings.

M rch 1974 PQC Inspector - North Anna Power Stationa
to
May 1974 Supervisor of concrete and soils testing laboratory on site.

;

' '

January 1974 FQC Inspector - Gulf States Utilities, Riverbend Station I & II

to
March 1974 Audited S&W's Geotech. Division soils densification test p;ogram.

Ssptember 1973 FQC Inspector - North Anna Power Station

to
Jcnuary 1974 Performed soils and concrete tests at the site laboratory.

Concrete tests consisted of air content, slump, fresh unit
weight, cylinder compressive strength, sieve analysis and ,

'

specific gravity. Soil tests consisted of moisture - density-

relationship, atterberg limits, hydrometer analysis, sieve
, ,

|
analysis and specific gravity.

July 1972 FQC Inspector - North Ana Power Station

to
Szptember 1973 Performed soil tests and inspection of the service water reservoi'r.

Tests include the Troxler, sand cone, sieve analysis and sampling
; fram test panels. Inspection included subcontractors compliance

to specifications and drawings.- Assisted and inspected in the-

Geotech. Division in the installation of piezometers, rock. blasting

| and rock bolting operations for Unit 3 & 4 containment.
.:

Szptember 1970 Quality Control Technician - North Ana Nuclear Power Station,
to Mineral VA (VEPCO)
July 1972

Performing soil tests and inspection for N.A.P.S. roads and
,

bridges, dam, and dikes. Tests include Troxler Nuclear Gauge,
,

sand cone and. inspection subcontractors to assure compliance to
specifications and drawings.

August 1970 Greer Bros. & Young, Louisville, Kentucky

to
|- Ssptember 1970_ Foreman - Supervising and installing drain pipe for Highway

construction.

Jun3 1969 Virginia Dept. of Highway, Verona, Virginia
.t3

-

July 1970 Soils testing for interstate highway construction.
.

4
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May 1969 James Whitmore, Woodstock, Virginia
-to

Jun2 1969 Training as a surveyor. Duties included Rodman, Levciman,

Chainman Transitman, calculations for and plotting survey plats.'

FGbruary 1969 Aileen Mfg. Co=pany, Edinburg, Virginia
to
April 1969 Training for plant engineer. Primary duty, operational cost

studies.

Jtnuary 1966 United States Army - honorable discharge
to Company clerk - Rank E-4
Dec:mber 1968i

Ssptember 1964 Virginia Dept. of Highway, E .inburg, Virginia
ts1

N2vember 1965 Soils testing for interstate highway construction.>

.
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TAOMAS R. KUESEL
Senior Vice President
Partner, Principal Pr:fessional Associrt) -

~
- Structural Engineer>

Education

j, Yale University, B.E.1946; M. Eng.1947

Societies !

National Academy of Engineering
American Society of Civil Engineers

| American Consulting Engineers Council
The Moles (honorary tunneling fratemity)
British Tunnelling Society
Structural Engineers Association of California
Charter Member, U.S. National Committee on Tunneling Technology (1972 74)

Licenses
New York, California, New Hampshire, Massachusetts, Connecticut, Pennsylvania, Delaware, Maryland,.
District of Columbia, Virginia, South Carolina, Georgia, Florida, Texas, Ohio, Illinois, Michigan, Colorado,,

I Washington, Hawaii
National Bureau of Engineering Registration, Certificate of Qualification

Mr. Kuesel, who joined Parsons Brinckerhoff in 1947, * Cut-and-cover Tunnels: Harvard Square and South
became a partner and officer of the firm in 1968. He Cove Stations, Boston transit system, Massachusetts;
has over 30 years of experience on major structural Lexington Market Station, Baltimore Transit System;
projects including long-span and movable bridges, Waterfront Station, Washington, D.C. Metro transit
tunnels, and complex structures. He has participated system.
in over 80 tunnel projects on five continents. His ->

present responsibilities in the direction of major o immersed Tube Tunnels: Second Hampton Roads
underground projects include the Fort McHenry Tunnel, Hampton-Norfolk, Virginia: 63rd St. Tunnel,
Tunnel in Baltimore, Maryland; the Second Down- New York City: BART Trans-Bay Tube, San Fran-
town Tunnel under the Elizabeth River at Norfclk, cisco, Califomia.
Virginia; and the Anacostia River Tunnel of the Wash-

,

; ington, D.C., Metro tmnsit system. * Served as Chairman of the Seismic Advisory
Boards, as well as Senior Technical Advisor, for the:

Among Mr. Kuesel's past projects are: Stanford Linear Accelerator Positron Electron Project -
| and the San Francisco Ocean Outfall Project.

o Hard Rock Tunnels: NORAD Combat Operations
Center, Colorado Springs; Peachtree Center Station, * From 1963 to 1968, directed the design of the San
MARTA transit system, Atlanta, Georgia; Potomac Francisco Bay Area Rapid Transit (BART) System.
River Tunnel, Washington, D.C. Metro transit system. For four of these years, he was assistant manager of

engineering for Parsons Brinckerhoff-Tudor Bechtel-
i o Soft Ground Tunnels: Lexington Market Tunnels, general engineering consultants for BART-and fnr
i Baltimore transit system; 7th St. Tunnels (Section F- one year, he served as project manager based in t1e

F 2) Washington, D.C. Metro transit system Red San Francisco office of Parsons Brinckerhoff. Mr.
Hook Tunnel, Brook yn, New York. Kuesel developed B Alit's civil and structural oesign

criteria, which included unique provisions for rews-
tance to earthquakes. He also reviewed and approved
all plans and specifications for heavy construction -
contracts.

f

.

.

.
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T.R. Kuesel Professional Expenence
Bridges

Bridge Type Services

Ea Consulta-e
.o g tion

Date Project Location ! $ -g, g 8 ,,c. ,,
m c O *~a C u o a M90> 3 3 cJ

l i i M i n t i l i li ll iij
e

r
o a a m e a. u. .a u o e u-3 s > e z e o. m.

e, , .,. . .
,., Mon _t R.. ro 8,idge. Pit,sb.rgh A,_ ,.,kw.y P._s,t.en,a

,., Mo_r - 8 ridge. P sb.rg, .,_ P.r,_.y ,e _ ey, ni. . . . .- ,e i

,.2 Rout. ,, 8 .se Brid,e. S,._ ,,,g . . . . e e . . , i ,

1948 Hampton Harbor Bridge New Hernpohire 8 e e e ' e | } e 8

_

1948 49 Long Bird Bridge Sermude Sw e e ot*- ei

1948 Boston & Maine Line Radrood 8W. New Hempshire , , , ,
New Hampshire Turnpike

1948 52 York River Bridge (George P. Coleman Memo. Orldge) Virginia Tr 2Sw *' * * *le ei |

1949-54 Sunshine Skyway. Lower Tampe Sev Floride Tr/G 8 5 ei ee e ieie {*t i

1950 Walnut Street Bridge. Harrisburg Pennsylvania Tr e e e e- eI i | | 'es

1950 Susquehanna River Bridge Pearsytvenia Turnoike Pennsylvanie o e e. e | | |e 1 | |

1951 utica Street Bridge. Oswego New York e e {ej e| |eie| e j

1951 Hawk Street Viaduct. Albany New York A e {ei j ei ej | } ie
_

1951 52 Palma Sola Bridge, Manatee County Floride 8 e e ie eIe| p |e!e1 - eI i

1951 52 Corte Bridge, Manatee County Floride 8 e o e eiei li eiej je i

1951 52 Longboat Bridge, Manatee County Floride 8 e e e' e ei i etei Iet |

1951 53 Fleming Park Bridge Pittsburgh Pennsylvenia Tr/G e e o e - eie |e! e
__

1951 Myrtle Avenue Bridge. Jackson.itle Floride A e e el ie | |

1951 Poiter warren eridge. Jacksonvdi. Floride 8 e e e - e e | | |

1951 64 Savannah River Crossing (Evane Teitnadge Georgia Tr/G 2 1 e * * * * * e e ' * * *
Memorial Bridgel

h |*IeI ei1952 Rio Hondo Bridge. Hartingen Tomas VL e e e
I j |eIei ei1952 53 Ringling Causeway. Sarasota Floride 8 e e o"e eo

195240 Arthur Kill Bridge, Staten Island N.Y.-New Jersey yL e e| e | |e|ejej ei j j

| |e i i i1953 St. Lucie River Bridge. Martm Couniy Floride 8 e e eie 'e- i

1953 indian River Bridge. Martin County Floride 8 e e e eie| | |e
1953-56 Housatonic River Bridge. Connecticut Turnoike Connecticut G e e o e I el | e}e| .e1 e

1953-56 Stratford Bridges. Connecticut Tumpike Connecticut 2 e * l et | |*Iej ej | e

1953 Lake Charnplain Crossing N.Y.-Vermont Tr e * * e j el | | | 1 } |

1954 56 Fuhrman Boulevard-Hamburg Turnpike Vieduct. Buffalo New York G e e .e- ej i iejej i

1954 56 62nd Street Bridge.Pittsburgh Pennsylven;a Te o e e e j | I i i *| *I i

1954 Ohio Strut Bridge. Butfalo New York 8 e ! o| | { !ei

1954 55 BART Pro,ect. Preliminary Structure Designs f,alifornia e e e e ej eiei l i

j e I ei |e|e| |1955 Cocheco River Bridge. Speutding Turnpike New Hampshire e o e i

1955 58 144 Bridges. Danbury Connecticut 14 e e ,e r ei iofe e#
j

1956 Avondale Bridge. Clifton New Jersey Sw e e e' i e- | | *

1957 59 Schenectady interchange New York O e 5 e 3 'ei e 'i : el e _ ei
jie eIej } }195743 Newoort Bridge. Narragansett Bev Rhodeliland Su/Tr o e *| e

* e eI ei i1957 58 l-91 Bridges. Rocky Hill Connecticut 3 * *! eij

1958 Englism Channel Bridge Studies Englend-France Te e o e |ei e{ l' e e I j | |
e t je'1958 M,stic River Bridge Reconstruct 1. Boston Massachusetts e o ei j j

195941 Grand Central Parkway Reconstruction New York 7 e e; e ey ie e
. o| |

1959.74 St. Simon's Causewav. Brunswick Georgia 2Vt * * e ii e ei j j

j e el o|1959 Lake Street Bridge Esmera New York e e e e

1959 Appomation River Bridge. Richmond Petersburg Turnpike Virginie e e ei e ei el e ' !ej j

1960 Kenova Bridge Kentucky.Chio Te o e e o el j

1960 Bridge Crnk Dam Bridge. Akron Ohio e e e e e !

|1960 Burlington Canal Bridge. Hamdeon Ontario yL e o e o e

1961 Pennsylvania Radroed 8 ridge. Lock & Dsm 41. Louisvale Kentucky. Ohio VL e e e | e e

1961 Ohio River Bridge. Cincinnate circumferential H.ghway Kentucky. Ohio 3 Te * * * * * 1

{e1961 Bergen-Passaic Enosessway (180) New Jersey 2 .e e
i

e
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T.R Kucsel Prolet sional Expenence
.

Bridges (Cont'd)
Srid9e Type | Services

_

'5 Consulta-
j g tion

Date Proiset Location E o e
& ! e 9* * >

U I E -

?
e

= s f _. t 2; s m a g 1 2 e s e s sa
3 :' e 5 t aE r,Fe a j2e

r|a?,
::s a

I a: . mg C qm a: a u. o uo a:
.

.a > c g

1951 Altiany Reveefront Arter.as New Yort ie! _O_.|. |e| | 8|| 4- e | | | |
o j i |_e | ie | *I je

1981 Long Island Sound Crossaag N.Y.-Conn. R .I . Sv eTe,G |*|
I ie]i .e i Ie f. e |et1982 waan R.ver Sno,s.v.nceann indiene !ei

1982 Tagus R.we Sndy. useon Portuges so ! je:ei ieIeie ie e ! i !

198348 8 ART Proieci - siano.re Ae, i strucevres Cai.sora iee i is i te ie . Ie e ei Iei l i e

- sen.s Aeria struciven Csisern.e ie! I 1 - ieie ' i el e ei iei i i e

- Pedestrien Ondges Cailornas | 'e i 2' i |*' 'e * ie| | I*

198871 Marshail Street Viaduct. Recnmond Vergnes |e e ioj ie e e ! I | | |e|

1989 Passa c Faus 8ndge. Paterson Near Jersey A | e, {ej {e, e e | j | | ;

1970 Caos Fear Bridy Coil s.on Reoser. Wism ngton Norin Caros.na VLi i Iei I*I I i j i 4 4et

1970 Turnagain & Kn.k Arm Cross.ngs. Ancnoray Aseska ei e ieieiei e ~ t i i 1 e i
* i iei e | | |I I!1970-72 Hus*a latercheap Snows, oanu Hesse.i 2 '

leieIe }eieie el iei IeI ei1971 79 James R wer 8t+dge, Newport News Viryn.e VLIe .e '

i
1971 James R ver 8ndge. I 295 Virpate T. ,G a e , lei et !! e ' ee | t i .

et|
-

i

|1971 78 Le.gn Street visowet (Martin Lutner King.Jr. Virpaie a e e, e i
e e e

Memonas Bridge). R cnmond I ' h

1972 Gosden Gate Sr.op sovan Aooroach Ruonstructica Cwitorn e e tei * , i en i e, iet .'
,

1972-73 Bohne Roaos Cross ag. Galveston Temas TrsG ei e6 Iei ae ||e e| | | | 6 j j

1972 79 Tnsed Street ano,s.wiim.aston Oesamere 8 e je( )e- ij | el el i ei j t

1973 77 Sectiev endge. Novecem viepn O e e gej ee6 |j ei e i i . ei , .

t i1973 78 Cuttes Creets Snoes 8aitirpore Maryland 3- 1 |ei fei 1eI yf I ei e6 6ei i

itu Rooie H-3 w.no ed v coct.o.no He.e c .t ., i j. jet iei !.i i i i

1974 Long 8.ed Brioge Reasoisitation Sormude Sal i e iei e! I i* 'ei i i i*f

1972 75 Leign Strat Pedutr an Snoge. R.cnmond vire ma I e eI e ie l i e. tet I i
~

*

IQet t | | 'ei1974 Sussara s Bay Snoge. Cao. Cao Cans usassenusetts vLi et 'e e

1974 St. Geory i Snage Cect Renaheletat.on Des swere A |ef |e ,el e[ l i et 6 j iei

|e ei e I elei s | | i1975 Fore R.wer Bridge. Ou.ncy Messachu.etts VLt '
9 le, ie! ej ei i j { jet61975.79 Market Street 8ndy.Wetmington Odemore

- s. 1 e

i

197s Cedar Crue 8ady. u.irard o ore j~Ie: . .i i i ; i..

e | t iei e. ei ?ei i i1975-77 Keene interchenge. Oanu Home.i .e|

1975 Kingston Maroor Sncy Jame ca 8.Fl e i ,et IeIeioj i e eI i i ?

1978-78 Pet.can Islano Cawsenay Anonstruction.Galv.4 ton Temas 8I e 'eiet ieie ei ie;eieIe6 i Iei !

1978 Cnessea Street Sr.dee Soston usosacnusetts 8f ei Ie| el i e4 o! i j i lei

i eel I t iei i I i1978 MARTA Proiect - Stancard Aens tration Girders Georpe ie ie i ie i

i ; i.efe el 6 ee ei e. ei '

197tL77 Congress Avenue Snoge. Austin Temas e e i

1975.79 Ale *.te Parhway Brirege. Soston na,.mn, ging o , e|e | eq e j ie e 6 { i,

1977 M.am. M.ver Crossing. Miame Teanset Flande o e| ei e e ieileI l | | *

197840 Saugewcm Revee Snage (Nortneest Corndori Cone.acticus 8 e e e !eiete6eI i | |eI

| ej j I1_1979 west Seatite 8ascule Snoge washingtua 8 e ie e |

1980 81 West s artia Hign Levet and,e weenington o e e le e e .el i e,e ie i| |

198041 vamonm orrve underens. Denas Temas e e *' l*' *l

198042 Hood Canal Sr.oge weenington P.o e lei I Iee

1981 Pra.rie du Ch.en Ondge, Messessiaos Rever wissensen A e el Iei II l I |'| * '

1981 Jefferson Parian andes. Messess oes River Leuesione Te e e ei Ie'eheie' 1 6
_

1982 West Seattle Movaese Ondee sw. e o e e| 'e o ei
8.% i |

!*Ie ! I1982 I-395 Brego. Senger Meine o e e**l '

l | |
'-

Key: 'Tr = Truss 18 = Sascuse Numbers tested are numbers of tinoges of that type en protect.
G = G.rder VL e vertices L ft

*A = Aren Sw * Swing
Su = Susoonsson F = Fleeteng

O = Oreur
.

.

-* *
- n-



y :
. , . . .

T.R. Kuesel Professional Expenencq
' ' Tunnels and Underground Constructiod

Construction Type Services

& Consulta- |

y j tion

Date Project Location i d i S g .6 .6 :e,,
,

h i U 5 S U I8 $ j
i g. ;> o e 5 5 ': 55e G g r g, 3

h h h 3 $ ) i 5 5# e
Z d U m m O m E A w Q u o m u-

| e
1947 West Rock Tunnes (Wdbur Cross Parkweyl Connecticut e e

| |1950 Fort Ritchie Proiect Maryland e i Defenset *

1960 41 3 Hardened Military Centers Nebr., Colo., Ill. e i Defensei e | 1 j

1961 Newport Tunnel Rhode Island e e i ! e i

1962 63 NORAD Combat Operations Center, Colorado Springs Coloredo e i Defenses e ! Iei
' e !e }*|*I e |1963-73 San Frencisco Bay Area Rapid Transit System (BART) California 2 12 1 6 la el

|1968 Franconia Tunnels New Hampshire o e i e i

1968 Cope-Lagoa Tunnet. Rio de Janeiro Breail e e { eu | t

1968 Sao Paulo Metro Breaal e e 2 |et :e! |

1968-73 63rd Street Tunnet (East River, New York City) New York e e ei e e | e |
1969 70 Caracas Metro Venezuela e ei e 1 |

1969 St. Louis Transit Systern Missouri e e e ei e | |

1969 75 Red Hill Tunnel (Route H 3.Oahul Hawesi e e e i 1e e}e | |

1969-75 Trans Koolau Tunnet tRoute H 3.Oahu) Hawaii e e e j e e | | | |

1970 Messina Straits Tunnet Italy-Sicily e e e *I e e | | |
* | | | |1970 Knik Artr Tunnel. Anchorage Alaska e e e t

1970 Project One. Kawasaki Japan e e i o e i i |

1970-74 Route 131-C.NYCTA (Long Island Empresswey Subwey) New York 5 5 et |* * Il I i

1970 77 First Hampton Roads Tunnet (Hampton-Norfolk) Virginia e e . e { l | | le|e | e
1970-77 Second Harnpton Roads Tannet (Hampton-Norfolk) Virginie e e 'e j je e e| |ejeie1 e

*

1971 72 Great Belt Tunnet Denmark o e| eie | | j i i }

1971 72 Chelsee Rive * Water Tunnes, Boston Massachusetts ' e | Water j e e Iei e

1971 76 Washington Metro, section C 4 (Potomac River Tunnelsi Dist. of Columbia e e| e| e Ie| I

1971-73 Forest Park Tunnet WI.K. Airport Rail Connection) New York e e . e , e e i

1971 73 Bedrock Waste Storage Proiect South Carolina Nuctest* * *
(AEC Savannah hiver Plant) Waste

1971 Saw Mill River Tunnet, Yonkers New York Floode Control * *

1971 75 Route 131-8. NYCTA (Long Isise.rt Super-Espress Route) New York 2 2 1 e |e e | |*

1972 Chicago Metropolitan Sanitary District, litinois Waste ie *Underground Treatinent Plant .Treatm't!

| 1972 Kansas City Transit System Missouri e o e e i e

1972 Fort Worth Transit System Tomas e e e e j e i ! '

j | e|* | | |1972 75 Perialisa & La Uana Tunnets (Pan American Highway) colornbis 2 e

1972 79 63rd Street Tunne Approact.es (Long Island Rail Road) New York e e~ ie| | |
'

1972 South Cove Tunnel (MSTA. Bostoni Massachusetts 2 1 e j e e| |
'

;

| 1972 Molokai Water Supply Hawaii e e j i

1972 73 8olivat Roads Crossing. Calveston Temas e e e e e i |

1973 78 Wasnington Metro.Section F 2 Dist.of Columbia | * ** * I *17th Street Tunnels. Waterfront Station) i

1973 Santo Domingo Tunnel Dominican Rep. * *-

1973 Minneacotis-St. Paul Transit Svstem Minnesota e e ei e
;e ei*,| 1973 82 Detroit-Windsor Tunnel Michigan-Ontario e o e e- '

| 1973 77 Downtown Elizabeth River Tunnel (Norfolk-Portsmouth) Virginia e e o je eI
1973 77 M.dtown Ehaabeth River Tunnel (Norfolk-Portsenouth) Virginia e o e e
1973-74 Denver Water Suoply Tunnels (Eagle-Piney Protect) Colorado e Water * '

1973 Hong Kong Cross Harbour Tunnet Hong Kong e e'

1974.77 Eastern Suburbs Railway, Sydney Australia e e e ie

|i974 Po,in Ra.i,oad Tunneis au t,e,is . . . . |
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T R Kuesel Professional Expenence
Miscellaneous Projects

Services

C
t Consultation 1

3
O e e

5 o e o
Date Project Location Descriptiori >

e o c- - -

2 C

=2 9
u o : w

- - O 2 * c-

E _ e s $ag
i $ 5 5 1 E " [y

>

3 = l
in C o. u. Q U C = -

* |39 9 Ch.nieiie Wharf. Awican Sugu Refining Co. Lours.ana Port Structure

13s0 52 Farret.8.rmingnam Co-. Antonia Connecticut Hoewy indusand Su.66pp 9 e e eI e

1952 Brooklyn Staten Island Pwrs New York VWuetion Recort * |

1964 Garden State Parkway Service Area New Jersey Geornetric Desnin * 1

1954 Dunbar Sndge Toil Study. Char 1eston West verynia Traffic Study * t

1966 U.S. Deoartment of Defense. Aren come Structures . Structural AnWysis # # |

1958 Penn Turnpike. Northeast Estensson. Lehigh Gap Pennevivenia Route Location e e | {

1960 New York City Marine Transfer Stat.on New Yorm So..d Waste Facdsty * I

1960 Penn Turnpike. New Jersey Connection Pennsylvania Route Location e e }

1963 Cape May-Lewes Perry New Jersey Delewere Ferry Terminais e e

1964 Earthouake tavesteoation, Anchorage Alaska Eve 6uetion and Report * '#

1966 47 BART Proiect - Radroad Veros and Shops California Vehicle Maentenance Facdot es *
,

1966 48 BART Protect - Ferry Budding California Underpinning e e e e,e

1969 Poet of CWlao Porv Port $tructures e e i

1970 S ART Proiect * Ferry Plaza Platform California Port Structures e i

|*81oominneas 's Department Secres. Paramus New Jersey Foundation Design1970 e

* *!1970 Dry Dock No. 3. Brooklyn Navy Yard New York Ory Dock

Cali ornie Evaluation ano Report # # l1971 Earthouate lavestigation. San Femando (Los Angeles) f

* * I1971 Norfolk Shipbu.iding and Dry Dock Co. Verynia Port Planning
* * ' * |*1971 72 Potomac Electric Power Co.. Washington. Substetson District of Colutnbee Foundation Design

1972 Madison Seach Club Connecticut Foundat-on Remab.litation e ei

1972 Eatthouake investigation. Sente Rosa Californie Evaluation and Repor e e |
* .

1973 75 Portsmouth Marine Term.nal Verynie Poet Structure * * t

1973 E l. DuPont de Nemours & Co..Savannan R.ver Plant South Carchna Erosiont$distion Study * * I

1974 South Bay Maintenance Center. MOTA. Boston Massac%usetts Ven cle Maintenance Facilities I* !

I |1975 South Station Renaeditation. Ooston Maseechusetts structural Foundation Design * * * ;

1975 Grand Cayman Port Cayanan lisends Port Facdities e e ]
'

1975 77 Superior Coa # Transshiornent Terrr..nas Wisconsin Svik MateriWs Handhng e e ' * i *

. 1975 77 Keehe Pine Test Program.Oenu Howe.e Instrumented F. eld Test *|* * I

1975 76 05007 Tunne Monitoring lavestigations Messachusetts Res. orch end Deveinament e * | |j
! 1975 76 NYC Hous.ng Authority. Effacts of Subway Construction New York gudeng Protection e e 9 ) e

1975 Lorasa D.he Ohio Oredg.ag Disoosat * * | |

1975 77 Cove Point Termins.Columtma LNG Corporation Maryland LNG Facesst.cs * |*
1976 USCOT Subway O.sruption Study Massachusetts Research enat Devetuoment * * I

|1976 77 Elisatwth R.wer Tunnet Els Study Verynie Environment 4s Report e #

8 * |197480 M ARTA Prciect. F.we Points Station Root Geospa structurd Dessyi

1978 Hertford C.vc Center Roof Failure Connecticut Eveausteen and Report e e ;e j
1978 79 White Piaans Parkmg Garage New York structures Desegre :* |

1 1978 79 Jourden Road TerrninW. New Orleans Louiseene Port Facdities e t

1978 79 Ft. McHenry Tunnet Els Study Meryland Environmental Report e e | |

1979 OTEC Seacoast Test Facitety Howesi Oceen Thermal Energy * * { |

| 1980 82 Kemper Atene Roof Fedure. Konses City Misseurs Evaluation and Report # # i# 1.

1981 N.apra Frontier Transportation Authority. Suffeio New York Floating Stab Teack * * *1*' i-'

198182 Fi. McHenry oreage Soosa Coniainm.nt Fac.hiv Me, viand Orodyng Disposa _ e ;e e

19e vencouver ugnt RWi Transit svsvens sete.h Coeunei. Resustructure interacit n e eI
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T.R. Kuesel Professional Expenence
Tunnels und Und rgrcund Ccnstruction (Cent'd)

r:onstruction Type Services
1

5, Consulta-

y j tion

Date Project Location p j j | g, .g
0 je, ,,,

$ 3$Y ! TeS I j 5 !rE E C : a "C C C

S E I E
~ $" #$

o 3 =. >
? O # * *

"3 E~
E-

} g 3 .2 ? -4 6 3 5y* * .5
U to C O w E a. u. O g O c: U-

**
I

1974, Singapore Mass Transit Study Singapore e| | ele! ;e- lej | | I iu

,

1973 Taipei Underground Railway Report '(aman !e |e je| }e!e I! | |
i1974 Norin Link Railroad Tunnes Taiwan e ; ea ,e! |

, |j ,)|197575 Nassau County Sewer Outf all New York Waste
,| Water

1975 Baytown Tuntiel (Houston Ship Cnanneel Traas e e i*, | ' eI '

1975 Los Angeles Transit " Starter Line" Califorma e e' !e eie |i

1975 Circulating Water Tunnets. Comanene Peak Temas I
|

eWater * ee
INuclear Power Station *

1975 77 Chicago Urban Transit Oistrict titinois 'e _e | e e 1 e |

1975.79 Queens Miatown Tunnes. New York City New York e 'e ie e; I*

Ie1975.79 Brooklyn-8sitory Tunnel, New York City New York e e 'e eI e

1975-82 Saltirnore iransit. Lenington Market $ection . Marvtand el e le .el. * * i

|* * ! l | LNG | e | e1975-77 Cove Point Tunnet Maryland i

e.3! !*| | - e * e Iie1975 82 Metropoistan Attanta Raoid Transit System (MARTA) Georipa e e

1976 Orinoco River Railroad Tunr.at Venesvela e 'e'ee iei ei | i li

1976 78 Harvard Square Station (MSTA. Bostoni Massachusetts | I e i' ie{ #- e i ||

I e I1976 South Cove Tunne. Pnase 2 (M8TA. 8oston) Massachusetts el !
'

| ' Nuclear |1976 77 Nationat Waste Terminal Storage Proiect T annessee "

(EROA Oak Ridgel i | Waste I
, ,,

Accelerator Center |, {
Phvsacs1976 78 Positron-Electron Proiect. Stanford Linear California ,j , , ,
N'8'*'Che

1977 Detroit Radroad Tunnet Mic%ican Ontario 's eie i e * *

1977 81 San Francisco Southwest Ocean Ov fail /rosect Califorme - e!e | Watte e o je
Water I

.

1977 Miami Transit Svstem. M.ami River Crossing Study Flor.de t*ie' e e | l

1977 78 underground Nuclear Power Plant C*udy Californsa | | Nuclear j., ,
i Power i

1977 78 Conceptual Designs - Owl Geologic Str.raos Facdities various i Nuclear,
! Waste ,|, ,

1977-82 Second Downtown Tunnet (Norfolk-Portsmouthi Virginia e i e '- e1 | e e |
1978 North Terrace Pedestrian Tunnes. Ade' aide Australia

.
e | Pedest'n j | 6e | i |

~

1:7842 F t. McHenry Tunnel. Baltimore Mervlar.d ' e e e t !* *i e' i i
_

,

1978-79 Peils point Tunnet. Baltimore Maryland i e- e ei ej |

1978 Miami River Hignway Tunnet Florida i e e, e{ [e| |

1978 s,iibane Riv,, Tunne Aust,sia i o e! ei eleie' I i

; 1979-82 Mt. Lebanon Tunne. Pittsburen (N ATM Oemonstration) Pennsvivania e" ' e Ie|e| 1

{ 1979 MUNI Turneround. San Franc.sco California # '*! I e.

j 1979 82 Washington Metres. Section F4 (Anacostia River Tunnell Oest. of Columtpa ieje e o e

t 1979 Sydney Harbor Tunnel Austraha * I* e * *

j 1980 Bangkok Tunnel Thailand e * l* *

1980 Red Hoek Tunnes, arookivn New Yo,it e o e * . e
1980-82 Westway New York e e i e -

|
1980 Kaohsiung Harbor Tunnet. Taiwei Taiwan * * le i I

| 1960 Detroit LRT Tunness Michigan * e * * i* ii

1980 82 Gle6*ood Canyon Tunnes Colorado e * * . * * 1 i I
| 1981 Caracas Metro - Caricaou Line Venezuela * * * * * * * - i i
i 1981 82 Mt. Lebanon Tunne. Pittsburgh (Conventional Design) Pennsylvania * * * 1 * * | 1

1981 82 Rogers Pass Tunnet Sritish Columbia e o e e e e | | |
1982- Caracas Metro-La Fat-Pista ltaha Veneauela e e 2 e o j
1982 Los Angces Transit - Wdshire Line California * * * e * * i

|
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W. THOMAS MEREDITH-

,' President, Persons Brinckerhoff Construction Services, Inc.
Technical Director cf C::nstruction M:nagement7 ' - Principal Professional Associate -

!

t

' Education -'

| College of William and Mary
Catholic University
University of Maryland

.

| Societies
Society of American Military Engineers,

'

American Institute of Plant Engineers
i

License '

t West Virginia
4

h

Mr. Meredith has extensive experience in the manage- spanned 30 years, he held positions with both the U.S.,

! ment of all types of construction projects. He is Army Corps of Engineers and the U.S. Air Force. His
responsible for directing the worldwide business and responsibilities included:

.

,

technical activities of Parsons Brinckerhoff in the field
j cf construction management.' e The operation, maintenance, and repair of the entire .

; Department of Defense real property inventory, valued'

Prior to assuming his current position, he served as at $14 billion, as well as management of the 25 million
project manager for the Philadelphia Center City Com- acres of real estate; management of an annual expendi.

.

muter Rail Connection, a 1.7-mile, four track commuter ture of $3.5 billion and a work force of 250,000 per.
| link that will combine approximately 560 miles of the sons, encompassing all Army, Navy, Marine and Air
! former Penn Central and Reading Railroads into one Force installations worldwide. Acted as principal for .

{ - integrated system. A major element of the project is a the development of life cycle construction costing and !

I modern transit station above which will rise a shopping value engineering for the Department of Defense. '

! mall and office towers. Parsons Brinckerhoff, in joint
venture with two other firms, is providing comprehen- e The direction of the entire civil engineering effort

4

tive construction management services to the City of encompassing the operation, maintenance, repair, de-
Philadelphia in building the 80 percent federally funded sign, and construction of a major Air Force Command

'

j project. The $308 million connection is expected to comprised of 20 major Air Force installations worto-
! begin revenue service in January 1984. wide with a 6,800 man work force and an annual oper-

ating and construction budget of $55 million.
Previous Experience

j As vice president for engineering / construction and e The post of commander of the USAF Combat Engi-'

assistant general manager of the Tumpane Company in neering Force supervising the construction in Vietnam
Al Khobar, Saudi Arabia, he was responsible for the of four major air bases, major expansion of eight exist-:

: direction and implementation of the engineering and ing air bases, directing aircraft shelter and realignment
| constructionmanagementof thePeaceHawkV Housing programs as well as air base, road, and bridge damage
i and Community Support Program in Saudi Arabia. from enemy action.
'

This program encompassed the design and construc-
t tion of three separate, but integrated, communities, e The development of concepts that provided two Air

The project involved comi.lete site development, in- Force combat engineering forces: PRIME BEEF and3

ciuding modern water, sewage, electrical, telephone, RED HORSE: also responsible for implementing these
and cable television systems. concepts and for the realignment of the entire Air

!

Force civil engineering force worldwide, including the
Mr. Meredith served as vice president of a consulting establishment of training and career development pro.

,

j

engineering firm in New York City immediately follow- grams and direction of the organization, training, equip-
-

ing his retirement as a Brigadier General from the U.S. ping, and force deployments; also developed modular
Air Force in 1973. During a military career that construction design concepts for total base facilities. .

,

9

| Parsons Brinckerhoff/182
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e The management of the USAF operations and main-
tenance function, encompassing a real property inven-.

tory of $16.1 billion, with an annual cost of S975 million 1

and employing 110,000 people: developed management i

systems, engineering performance standards, preventive
maintenance and work force control systems and tech-
niques, and cost evaluations. i

e The design and construction of facilities for all U.S.
Forces in the United Kingdom; program varied from
complex communications and missile facilities to
family housing, with a working value of $250 million;
direct responsibility and supervision of 140 profes-
sional engineers.
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' LkUIS G.SILANO
Vice President4

Principal Professional Associate
,

Structures Division Manager
Structural Engineer .

Education
Columbia University, B.S.C.E.,1951; M.S.C.E.,1955

.

Societies
American Society of Civil Engineers, Fellow
Tau Beta Pi, Alpha Phi Delta
Column Research Council

Licenses
New York, Rhode Island, Virgiriia, Georgia

Since he joined the firm in 1951, Mr. Silano has engi- e Participated in the design efforts for the following
.

neered and managed many complex multidisciplinary immersed tube tunnels: 63rd Street Tunnel, New
projects. As manager of the Structures Division and York City;Second Downtown Elizabeth River
deputy technical director for major structures, Mr. Tunnel between Portsmouth and Norfolk, Virginia:
Silano is responsible for structural projects including 3risbane River Tunnel Crossing in Brisbane, Australia;
design of tunnels, movable, fixed and long-span and the Trans Bay Tubes in San Francisco, California,
bridges, bridge rehabilitation, port structures and part of the Bay Area Rapid Transit System.
mass transit structures.

e Participated in the design efforts for the following
Mr. Silano has held major responsibility for the projects, all of which included bored tunnels through
following notable engineering projects: rock: subway section design for the Washington, D.C.

Metropolitan Area Transit Authority's Metro; water4

Tunnels circulating tunnels at the Tusi Power Plant in Texas;
o Project manager and project engineer for the and a tunnel boring machine feasibility study for the
Second Hampton Roads Bridge-Tunnel Crossing, New York City Transit Authority.
including a 7,000-foot-long immersed tube tunnel,
two ventilation buildings constructed on man-made Bridges
islands,1,500 feet of open approaches, and 8,800 e Project manager for the Fremont Bridge, Portland,
feet of trestle approaches connecting Hampton and Oregon. Responsible for engineering of this project
Norfolk, Virginia. including the design and erection of both the founda-

tion and the superstructure of the world's largest
,

o Project manager responsible for the preliminary three-span stiffened tied arch. The Fremont Bridge is
! engineering design of a 2,300 foot immersed tube a double-decked, eight lane structure having an ortho-

tunnel, including ventilation buildings, for a crossing tropic upper deck and a main span 1,200 feet long.
cf the Chao Phya River in Bangkok, Thailand. The structure received worldwide acclaim for the

!' unique methods employed in erecting the main span
o Project manager responsible for the preliminary and was awarded the AISC Prize Bridge Award in the
engineering design of a high-level bridge and sunken long-span category for 1974.t

( tube tunnel alternate for a crossing of Bolivar Roads
in Galveston, Texas, e Project engineer for the Newport Bridge, Narra-

gansett Bay, Rhode Island.' Responsible for the engi-
o Project engineer for the preliminary engineering neering design and preparation of the contract plans
design of a 2,100 foot sunken tube tunnel including for New England's largest suspension bridge. This
ventilation buildings, for Project One in Kakogawa, 1,600 foot suspension span employs many novel

| Hyogo, Japan for Kawasaki Heavy Industries, Ltd. features unique to suspension bridges. Among these
are shop-prefabricated parallel wire strands, pipe-

o Principal in-charge of the design of 1,700 foot. frame anchorages, plastic cable wrap and all welded
long water intake tunnel to be constructed by the steel towers.
sunken tube method in Bahrain, in the Persian Gulf,
for Hyundai Construction Co. Ltd.

Parsons Brinckernoff/381
-. -- .- , . . -.
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Mr. Silano's experience also includes participation
in design of many large bridges, including the Arthur

|Kill Bridge, Staten Island, New York; Savannah
I

River Crossing, Georgia; Fleming Park Bridge, Pitts-
burgh, Pennsylvania; Myrtle Avenue Overpass, Jack-
sonville, Florida; and the Prospect Expressway,
Brooklyn, New York. Prior to joining the firm in
1951, he was employed by the Port Authority of
New York and New Jersey.

Teaching Experience .

The Cooper Union, New York-Strength of Mate-
rials Laboratory.

:

i

.

.

1

.

|
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'''
- BIRGER SCHMIDT

' Senior Prsfossional Associate
Geotechnical Engineer,

. Project Manager''
-

Education
Danish Technical University, Civil Engineer,1960
University of Illinois, M.Sc.,1962
University of Illinois, Ph.D.,1969

Societes,

; American Society of Civil Engineers
i Danish Society of Civil Engineers

international Society of Soil Mechanics and Foundation Engineering,

'

international Society of Rock Mechanics
; American Underground Association
; British Tunnelling Association
'

Project Management Institute
4

Licenses
Califernia, Massachusetts, New York, FEANI (European Federation of Engineers)

.

,

Dr. Schmidt has over 20 years of experience, principal- e Consulted and provided design review for San Fran-
i ly in soil and rock mechanics, foundation and under- cisco's Southwest Outfall Sewer, on soil mechanics,

ground engineering, and in project management. tunnel engineering and seismic effects, including com-
plax liquefaction problems.

[ He is at present project manager for the firm's efforts
| on the design of the Nuclear Waste Repository in * <levieweci for BART a MUNI project involving con-
! Basalt for the Department of Energy. This multi- struction of an underground track turn around just
) billion dollar facility is intended to receive spent above BART running tunnels in soft Bay mud.
i nuclear fuel and nuclear waste from other sources
! for deep underground, permanent storage. It will e Provided consultation and quality assurance review
| include over 100 miles of storage chambers in basalt on two State of Washington bridge projects, the Hood
: at a depth of some 3,700 feet, five access shafts, and Canal Bridge and the West Seattle Bridge.
! elaborate surface facilities.
5 Dr. Schmidt previously headed the Geotechnical
{ in addition to this effort, Dr. Schmidt contributes to Department in the firm's New York office, responsible
; national nuclear waste policy-making on thermal rock for quality control, management, administration and
; mechanics, waste retrievability, and exploration and service procurement in geotechnical exploration, analy-

monitoring methods and requirements. sis, design and reports. Some of the projects on which |,

1
he worked are as follows:

Dr. Schmidt was the resident project manager for the
Positron-Electron Project (PEP) at the Stanford Linear e immersed tunnels: Second Hampton Roads Tunnel
Accelerator Center. Parsons Brinckerhoff provided (full geotechnical services); Third Elizabeth River Tun-
design and construction management services for the nel (exploration services); Chao Phya immersed River
conventional facilities of this $78 million project, in- Tunnel, Bangkok (feasibility) and others. Toured
cluding 7,000 feet of tunnel construction; a number Europe to study European construction practices.
cf large experimental halls, including one underground;

_

'

landscaping, drainage, and roadworks; and electrical e Bridges: Martin Luther King, Jr. Memorial Bridge,
and mechanical systems. Richmond, Virginia (full geotechnical services); James

River Bridge, Virginia; and Canje River Bridge, Guyana. -
For the firm's San Francisco office, Dr. Schmidt also:

e Rapid transit: WM ATA, Washington, Section F2
O Completed alternatives studies and cost estimates twin soil tunnels and station; Baltimore Rapid Transit.',

for San Francisco's Richmond Transport Sewer Tunnel. Lexington Market tunnels and station (both geotech-*

nical and underground design services)..,

Parsons Brinckerhoff/481
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o Highways and highway structures: Turnpikes in New e With W. Grantz, Settlements of Immersed Tunnels,
Jersey and Virginia; coastal road in Guyana; express- Journal of the Geotechnical Engineering Division,
way feasibility in Singapore. ASCE, Vol.105, No. GT9, September,1979,

pp.1031 1047.
o Marine facilities: Marine terminals in Portsworth,
Virginia; Belize, Grand Cayman Island; and Ponce, * With G.W. Clough, Design and Performance of Ex-
Puerto Rico; coal terminal in Superior, Wisconsin; cavations and Tunnels in Soft Clay-A State-of-the-
dredge containment facility at Lorain, Ohio; shipyard Art Report, International Symposium on Soft Clays,
facilities in Fiji and Denmark; and. shore protection in Bangkok,1977.
Samma.

* Monitoring Soft Ground Tunnel Construction-
o Nuclear waste storage: Savannah River Plant, Liquid Urban Transportation Tunneling-A Handbook of
Nuclear Waste Storage Facility, S.C., including exten- Rational Practice for Planners and Designers, Hand-
sive geophysical and deep boring exploration, and book prepared for Urban Mass Transportation Admin-
sophisticated rock mechanics analyses. istration, UMTA-MA-06-0025-76-6,1976.

O Research: For the Department of Transportation, e With C.J. Dunnicliff, An Engineering Approach to
tws research projects on soil exploration improve- Monitoring the Performance of Soft Ground Tunnels
ments and on improved methods of monitoring under- During Construction, Rapid Excavstion and Tunnel-
ground construction. At the University of Illinois, ing Conference, San Francisco, V.I.,1974., pp. 377-
tunnel lining design research and related work. At the 396.
Danish Geotechnical Institute, research into funda-
mental soil characteristics and project oriented * Exploration for Soft Ground Tunnels-A New
research and model studies. Approach, ASCE, Engineering Foundation Confer-

ence: Subsurface Exploration for Underground
Dr. Schmidt has also provided design and consulting or Excavation and Heavy Construction, Henniker, N.H.,

'

management services on such projects as tank farms, 1974, pp. 84-96.
grouting applications, floating dry docks and shipways,
deep and shallow foundations of many kinds, earth * With C.J. Dunnicliff, Construction Monitoring of
dams, slope stratification and retaining walls. Soft Ground Rapid Transit Tunnels, Report prepared

for Urban Mass Transportation Administration UMTA-
Dr. Schmidt has lectured at the University of Illionis, MA 06-0025-74-13 I and it,1974.
the Danish Technical University, and Stanford Univer-
sity. * Settlements and Ground Movements Associated

with Tunneling in Soil, Ph.D. Thesis, University of
Publications lilinois,1969.
Dr. Schmidt has published over twenty papers and -

ether publications; a selection follows: * With D.U. Deere, R.B. Peck, J.E. Monsees, Design
of Tunnel Liners and Support Systems, Report of

o Design Problems for Underground Nuclear Waste USDOT, OHSGT, Contract 3-0152,1969.
Disposal in Basalt Rapid Excavation and Tunneling
Canference, San Frari::isco, May 1981.

I
1
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MICHAEL J. ABRAHAMS-

'

Manager, Structures Depirtment'

Senior Profession 1 Associate
Structural Engineer-

~ Education
Bowdoin College, B.A.,1960
Ctlumbia University School of Engineering, B.S.,1963; M.S.,1964

Societies
'

American Concrete Institute
American Society of Civil Engineers
Structural Stability Research Council, Chairman Task Group 3, Beam Columns

Licenses *

New York, Georgia, Washington

,

Recently appointed manager of the North Atlantic e Review of shop drawings and erection procedures
Region's Structures Department, Mr. Abrahams has for the Curtis Creek Bridge, Baltimore, Maryland.

4 participated in many bridge, tunnel, and building
projects: e inspection, preparation of reports, rating, and

design of repairs for fixed and movable bridges. Proj-
Recent Projects octs include a 544-foot-long vertical lift railroad

~ o Project engineer directing preparation of design bridge, Buzzards Bay, Massachusetts; a 60 foot-long
and specifications for a new powerhouse for the swing bridge, Milford, Delaware; and a 3,235-foot
Groveville Mills hydroelectric plant, Beacon, New causeway with a 160 foot bascule span, Galveston,,

'
Ycrk. This 0.8-MW facility will also include a revised Texas,
penstock and revision to the tailrace.

e Design and consultation during construction work on
o Deputy' project manager for Hood Canal Bridge, a 3,000-car precast prestressed concrete parking garage
Washington - a 6,470-foot long floating, prestressed project in White Plains, New York. The garage includes
concrete bridge with a 600-foot-long lift draw section three buildings and a high-level bridge,
t3 allow ship passage. Responsible for design of
bridge superstructure as well as movable bridge oper- e Project engineer in charge of plans and specifica-
ating machinery, electrical and mechanical designs, tions for the plaza roof of the main subway station in

! specifications, and technical supervision of three Atlanta, Georgia. The roof is a large precast, post-
subconsultants. tensioned, concrete structure erected using segmental

construction techniques..

o Project manager for recent investigation of collapse
; cf Kemper Arena, Kansas City, Missouri. A large por- * Design engineer for prestressed box beams on
! ti:n of the roof of this 17,600-seat arena collapsed Congress Avenue Bridge, Austin, Texas.
j during a violent storm. As project manager, directed

firm's investigation of collapse including structural e Project engineer in charge of design and detailing -
;

and hydrological analysis, wind tunnel testing, con- of tunnel portions of the Second Downtown Eliza-i

suitation with consultant, and report preparation. both River Tunnel between Norfolk and Portsmouth,
Also project manager for subsequent review of rebuilt Virginia.
arena; review resulted in letter report to client.

I
,

e Supervision of design and preparation of drawings
| 0 Project engineer for two highway bridges in upstate for the ventilation buildings and certain portions of
|

New York - part of infrastructure improvements the sunken tubes of the Second Hampton Roads
associated with the Prattsville Pumped Storage Proi- Bridge / Tunnel crossing in Virginia.i

ect of the Power Authority of the State of New York.

* Design engineer, preliminary design of mushroom
o Design of several fixed and movable highway - piers, Keehi interchange, Oahu, Hawaii.
bridges: the Third Street (bascule) Bridge in Wilming-
ton, Delaware; the James River (vertical lift) Bridge in
Newport News, Virginia;and the Martin Luther King,
Jr., Memorial Bridge, in Richmond, Virginia.

Persons Brinckerhoff/782G
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; - o Structural analysis of a waterfront station, Section Previous Experience

| F 2, of the Washington Metropolitan Area Transit e Served with the U.S. Peace Corps in the Philippines

: Authority (WMATA) Subway System. as a Civil Engineer attached to a Philippine Govern-
ment Agency. Directed the survey, design, and con-

0 Acted as consultant to a major insurance company struction of self-help projects such as schools, water

regarding an investigation into the collapse of the supply, and irrigation systems.
Hartford, Connecticut, Coliseum roof.

e Structural engineer with a major design-construc-
o M:;mber of a five-man team of bridge experts who tion firm. Involved in the design of iron ore processing
toured six European countries to assess state-of-the- plants and mines. Work included the design and
art cf prestressed segmental concrete bridges. Project detailing of ore storage buildings, reclaim tunnels, and !

was sponsored by Intemational Road Federation at a stressed skin conveyor support system.

request of Federal Highway Administration.
Publications

o Model studies conducted at the U.S. Corps of Engi- * Coauthor," Record Span for Record Lift -The
neers Experimental Station at Vicksburg, Mississippi, Fremont Bridge," awarded first prize by James F.
on the placing operations for the 63rd Street Tunnel Lincoln ArcWelding Foundation,1974.

;

In the East River, New York City.
* Coauthor,"A Report on the Design and Construc-

o Review of erection procedures of the Fremont tion of Segmental Concrete Bridges in Western
Bridge in Portland, Oregon. The erection included Europe-1977," U.S. Department of Transportation,
lifting the 6,000-ton center span 160 feet into place Washington, D.C.,1978.
- the world's largest lift of this type.

Awards
o Participation in feasibility studies for various e Honor Award, New York Association of Consult-
sunken-tube tunnels, high-level bridge crossings, and ing Engineers,1982, Structural Design of Five Points
tracked air-cushion vehicle guideways. Station Roof.

e Annual Award, Prestressed Concrete institute, .

1982, Five Points Station Roof.

.
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)- AHMET GURSOY*

Senior Pr:fessi:nal Associste
Senior Structural Engineer

.

Education
.

Technical University of Istanbul, B.S.C.E.,1952
lilinois Institute of Technology, M.S.C.E.,1956

Societies
'

American Society of Civil Engineers

Licemes.

New York

,

Mr. Gursoy's experience in the design of tunnels and studies and cost analysis for a matrix of four dif-
cther underground structures spans over 20 years. ferent waste types and four different geological |
Since he joined Parsons Brinckerhoff in 1956, he has media-ba alt, granite, shale, and salt-for the Office |

managed and coordinated several complex multi- of Waste Isolation, Oak Ridge, Tennessee. He also
disciplinary design projects and studies. Recently he coordinated the work of 30 Parsons Brinckerhoff

; served as the engineering manager in charge of pio- engineers with that of other consultar"s and the
;. neering work for the preconceptual design studies client. He devised special underground layouts in
j cf the nuclear waste disposal facilities in deep basalt and granite to expedite construction under

geological formations of salt, granita, basalt, and shale the stringent schedule imposed,
f:r the Office of Waste Isolation, Department of
Energy. * Project engineer responsible for the ventilation i

building and open approaches for the 7,000-foot-
Mr. Gursoy is currently the manager of Subsurface long sunken tube tunnel of the Second Hamoton-

Facilities and Shafts for the Basalt Waste Isolation Roads Bridge-Tunnel Crossing in Virginia.
Program, being designed by Parsons Brinckerhoff
in joint venture for Richland DOE. He supervises e Responsible for the final design of a bored subway
rock mechanics; geology: engineering for the mine, tunnel under the Potomac River for the Washington
shafts, tunnels, shaft stations and head frames; and (D.C.) Metropolitan Area Transit Authority

i engineering for surface mine support facilities. (WMATA) system.
including rock handling, mine operations and
change house, and mine ventilation. e Participated in work on the 63rd Street Tunnel in

New York City, which is used by both the city sub-
Mr. Gursoy's additional experience in underground way system and the Long Island Rail Road.
facilities projects includes:

,

e Assisted in design of a sunken tunnel ventilation
o Project manager in charge of the firm's partici- building in Kakogawa, Hyogo, Japan,-

pation in the design of the Fort McHenry Tunnel,
a S600 million project to be constructed under e Was involved in the design of the ventilation build-
Baltimore Harbor in Baltimore, Maryland. Design ing for a section of the Bay Area Rapid Transit

| features of the federally funded project include - (BART) system in San Francisco.
i two large ventilation buildings for an eight-lane

r:adway; cut and cover sections; depressed open- Mr. Gursoy also has extensive experience in the struc-
approach sections: and two sets of twin, circular, tural design of bridges, including:
sunken tube sections. Mr. Gursoy managed the
joint venture design office of up to 50 engineers * Supervised design for the preliminary study and,

and coordinated the design effort with six Balti- cost estimate of the Bolivar Roads Crossing in
'

m:re subcontractors. Galveston, Texas a 15,000 foot long water crossing,
and for the James River Bridge in Newport News,

o Overall engineering manager for the conceptual Virginia, a water crossing 2,400 feet long with a
~

design of the nuclear waste disposal facilities in 450 foot main span lift bridge.
deep geological formations. As engineering manager,
he directed pioneering work in conceptual design

Parsons Brinckerhoff 351
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o Responsible for preliminary design of an ortho. Publications
tropic bridge carrying interstate 295 over the James * " Lateral Winds on Side Spans of Suspension
River in Richmond, Virginia. Bridges,"JournalofStructura/ Division, ASCE,

o Directed the final design of the'Fremont Bridge
in Portland, Oregon (the world's longest tied arch a "Bosporus Bridge Spans Two Cultures," Consult- |

bridge). ing Engineer December 1974,

o Principal designer of the Newport Bridge in * " Conversion of Art and Engineering," Consulting
Jamestown, Rhode Island. Responsible for the Engineer, November 1970
preliminary and final design of the two mile-long
water crossing, which contains a 1,700 foot sus. Teaching Experience
pended main span, approach spars, towers, and cables. Mr. Gursoy taught soil mechanics at the !!!inois Insti-

tute of Technology in 1957.

.
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RQ8ERT J. HILL'
.

.

Assistant Vice Presedent-

'' Deputy Director - Construction Management
! Manager cf Construction Operations

..

1 Education

.

Manhattan College, B.C.E.
!

Socieitos
The Moles - Education Committee
American Arbitration Association - Member Commercial Panel
American Public Transportation Association - Vice Chairman Construction Committee,

! Municipal Engineers Society, City of New York
! Society of American Military Engineers
j Archdioces of New York - Cardinal's Campaign Construction Committee

i License o

j New York
.

4

1

{ Mr. Hill is deputy director of the Construction Division. e Project manager of design of Massachusetts Bay
: He has had extensive experience in the design, estimat. Transportation Authority (MBTA) project to extend
; ing, and construction of mass transit projects, major a rapid transit line in the Creater Boston metropolitan
i tunnels, marine structures, underground, transportation, area including passenger stations and parking garage.
I and plant projects. His design and contract experience
'

is complemented by his former employment in the e Responsible for the design of the MBTA South Cove
hoevy construction industry. Mr. Hill's assignments Tunnels in soft ground.

: fince joining the firm include:
e Assistant project manager for design of Second

o Project director for construction management of the Downtown Tunnel Project, Norfolk, Virginia, and for
. New York City Department of Environmental Admin. design during construction of Second Hampton Roads
j istration's Interim and Accelerated Sludge Management BridgeTunnel. These projects were major sunken tube

Plan, a $450 million program of adding new pollution type tunnels and included ventilation, administration,f

i control plants, and modifying existing ones, in order to and other support buildings as well as the associated
I comply with federal E.P.A. regulations requiring cesse. mechanical and electrical equipment.
| tion of ocean dumping.
i e involvement in Fort McHenry Tunnel' Project in
| o As manager of the Washington Metropolitan Area Baltimore, Maryland.
! Transit Autnority Claims Services contract, he was
i responsible for developing WMATA defense of litigation e New York office project manager for the Pittsburgh
: arising from contractor claims from overall mass transit Light Rail Transit System.
| construction.
| e Project engineer for conversion of submarine berth-
i o Project manager of desigrwonstruct contract for the ing facilities from conventional to nuclear fleet use.
| 8120 million Brisbane Downriver Crossing, Australia,

which includes a major vehicular tunnel, ventilation Previous Experience
buildings and equipment, approach structures, and e President of a construction firm involved in heavy
other appurtenant bui! dings, marine and underground construction.

o Project manager for the Barnum House restoration, ~ e Contracts administrator for a consortium of inter-
a renovation of an historic building for Section 8 national constructors engaged in the construction of
housing and commercial space. Water Tunnel No. 3, New York City. This was the

*

largest tunnel construction project performed and
o Responsible for determining the overall program involved 13 miles of deep tunnel,17 shafts, and three
cost for the Waste Isolation Facilities Program, U.S. maior underground chambers. His responsibilities
Energy Research and Development Administration. included administration of the prime and subcontracts.

! Work involved the cost estimating and expert testimony As part of his responsibility, he was responsible for
| for Congressional appropriations of multi billion dollar placement and utilization of disposal materials in asso-
| mined underground facilities throughout all suitable cisted land development projects in the Grester New
'

geologic formations in the United States. York metropolitan ares, as well as involvement in prep..
aration of major litigation for the joint venture.

Pareens Brinekerhoff/782G
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e Project superintendent for an international firm i

where he was responsible for the following ;irojects:
Cross Bay Bridge, which included the erection of the
largest precast, prestressed concrete girders to date;
Port Elizabeth, a major containerport; and Bowline
Point Power Plant. Involved in the construction of the

- 63rd Street Tunnel Project. Head estimator bidding on
major projects throughout tiie eastern United States..

e For New York City Department of Public Works,
served as section engineer in cl'trge of sewer construc.
tion for a major portion of Otieens County. Previously,
involved for the Department in construction of Con-
tract 48, North Branch Intercepting Sewer, Newtown
Creek PCP, and Hunts Point Pollution Control Project.

e Employed by major contractors on large urban high-
way, bridge, miscellaneous building, and underground
construction. 1 .

.
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CEORGE A.MUNFAKH
'' Pr:fessi:;nal Associate

. Head, Geotechnical Department

: Education
University of Aleppo, Syria,8.S.1967
Louisiana State University, M.S.1970; Ph.D.1973

'

Societies
American Society of Civil Engineers- Member of the National Committee on Placement

and improvement of Soils
Transportation Research Board - Member of the Committee on Soil Stabilization

i International Society of Soil Mechanics and Foundation Engineering
Chi Epsilon, Phi Kappa Phi'

.

License
*

.

Syria

Dr. Munfakh is responsible for the firm's geotechnical e Supervised the design of a containment dike for
work in New York and other regional offices. In this dredge disposal materials at the Portsmouth Naval
capacity, he directs geotechnical investigations, plan- Shipyard in New Hampshire. Assisted in the prepa-
ning, design, and construction services for projects ration of the earth fill contract.

; undertaken in virtually every engineering field. These
include marine structures such as ports and offshore e Reviewed geotechnical work performed for the
contained disposal facilities; subsurface facilities such Westway Project in New York, including the proto-;

|
as mass transit systems and tunnels; and surface facili- type earth fill contract.

'

-

ties such as bridges, highways, buildings, material
handling facilities, and airports, o Provided geotechnical investigations and design

i for the Portsmouth Marine Terminal in Virginia, the
Specific examples of his experience are: Port of Suez in Egypt, and the Jeddah Port Complex

in Saudi Arabia.
Marine Facilities
o Directed the geotechnical investigations and design - e Directed geotechnical design of an offshore port in
cf the Fort McHenry Tunnel in Baltimore, and the . Belize, Central America, including a man-made island

| related dredge disposal facility at Canton /Seagirt. - and access trestle supported on 54-inch precast, pre-
Assisted in the evaluation of several sites, as well as stressed concrete cylinder piles installed in difficult,

i the engineering for the Canton /Seagirt Facility. limerock formations. Supervised vertical and hori-
zontal pile load test programs including instrumenta-

o Supervised the geotechnical design of the Jourdan tion of test piles.
Road Terminal Project in Louisiana which includes
the use of a stone column-reinforced earth system e Planned site investigation in the Samoa Islands; de-
behind a pile supported deck. This innovative design signed seawalls, breakwaters, and revetments; and con-
was tested through a prototype field failure test de- ducted an environmental impact study including cost
signed and conducted by the Geotechnical Depart- and damage estimates.-
ment. ' Supervised preparation of back-up areas,
including the use of sand and prefabricated wick Subsurface Facilities

; drains. e Directed geotechnical investigations and design of
several trench tunnels including the Second Downtowni

. .

.

o Performed all geotechnical investigations and design : Elizabeth River Tunnel in Virginia; the Fort McHenry
related to the Lorain, Ohio offshore contained dredge Tunnel in Baltimore,, Maryland; and the Char Phya River - )
disposal facility, including determination of the con- Crossing in Bangkok, Thailand. !

. solidation properties of the disposed material and the |,

influence on the size of the facility. !

.
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o Senior geotechnical engineer for a Baltimore Rapid Terminal in Louisiana, the Detroit Edison Coal
- Transit System project. Responsible for the explora. Unloading Facility in Michigan, the Chesapeake Coal i

tion program, geotechnical analysis, and design recom- Pier in Virginia, the Cleveland trun Ore Pellet Ter-
mandations for the Lexington Market Tunnel Section. minal in Ohio, and the Dundee Cement transship-

ment facility in Louisiana.
,

| o Provided geotechnical services for the following
i rapid transit projects: WMATA F 2b Station in Wash. Previous Experience

inton, D.C.: South Cove Tunnel in Massachusetts; As a research associate at Louisiana State University,
WMATA L-1 in Washington, D.C.; and Harvard Square Dr. Munfakh headed research projects dealing with
Station in Cambridge, Massachusetts, densification and stabilization of organic soils. He.

'

also served as a foundation designer with consulting
o Geotechnical group supervisor for the underground engineers in Syria.
strategic petroleum reserve project in Louisiana and,

Texas. Publications
Dr. Munfakh's publications on improvement of soft

Surface Facilities soils include:
4 o Led all soils investigations, analysis, and recommen-

dations for the master plan of Sadat City in Egypt and * " Stone Columns at Jourdan Road Terminal, Port of
the final design required for Phase I implementation of New Orleans." Paper presented at the American Asso-
the plan. Also, responsible for geotechnical recom- ciation of Port Authorities Seminar on Environmental
mendations involving master plan preparation for Kano Planning and Engineering at Seaports,1981.
University, Nigeria.

e "The Effects of Densification on the Engineering
o Directed the subsurface exploration program and Characteristics of Organic Soils," Engineering Research
geotechnical design for bridges and highway embank- ' Bu// erin No.113, Vols. I and il, Louisiana State Uni-
ments of the Governor Driscoll Expressway in New versity,1973.
J rsey and I-495 in Massachusetts Also, performed'

feasibility studies for the Nacote Creek Bridge in New * " Lime Stabilization of Organic Soils," Highway
JIrsey including several fixed and movabN :!ternatives. Research Record No. 381, Highway Research Board,

1972.
o Directed the geotechnical investigations and design

; cf several facilities at the Albany County Airport in * " Stabilization of Organic Soils with Lime" (co-
New York including terminal building extension, air author), Engineering Research Bu// erin No.103,

j cargo building, runways, and access roads. Poor soils Louisiana State University,1970.
were stabilizaed by vibroflotation.

* "Geotechnical Aspects of the Second Downtown
o Reviewed all geotechnical studies performed for the Elizabeth River Tunnel." Paper presented at the
Cerrejon Coal Project in Colombia including mine Thirteenth Annual Southeastern Transportation
facilites, coal handling systems, port facilities, and Geotechnical Conference, Virginia Beach, Virginia,
150 kilometers of railroad and port-mine road with 1981.
26 bridges including one major crossing consisting of
20 spans. Awards.

! Michael Claus Memorial Award for Excellence in
o Provided geotechnical services for several material Research,1973.
handling facilities including the St. James Coal

,

:
-
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. . WALTER C. PARISH
Civil / Structural Engineer

Education.

Georgia Institute of Technology,8.S.C.E.,1957 '1

College of William and Mary. Graduate Studies

Licenses
M:ryland

Mr. Parish's experience includes design for support e Management of shop fabrication scheduling for
systems for underground and open-cut excavating; most economic use of steel shops required for struc-
support for buildings, utilities, ra.ilroads, highways, tural units of buildings and bridges.
streets, and spans; and consultant to contractors.
Currently Mr. Parish functions as administrator of e Design of embankment support, temporary
geotechnical services for the Pittsburgh Light Rail bridges, and support piers for three high speed
Transit System. He is project engineer for the Mt. AMTRAK to N.Y. rail lines at New Carrollton
L:banon Tunnel portion of the LRT and supports Metro Station.
tha structural department in soil loading and bear-
ing values in the department's design of box and e Participation in the design of underground support
station structures. He also serves as the contract systems on about 50 percent of all Washington, D.C.
administrator for building protection in the central Metro contracts, involving cut-and-cover construc-
business district. tion. Designed support system passage of Metro sub.

way under Rock Creek. Designed several re-support -

Other projects to which he has brought his skills systems for contractors on D.C. Metro where failure
include: had occurred in existing system. Designed rock sup-

port systems for open cuts at Metro's Cleveland Park,,

o Design of support systems for underground and Van Ness, and Bethesda Stations. Designed bridges,
cpen-cut excavations as well as support for build. support piles, embankment, and utility duct support
ings, utilities, railroads, highways, and streets in for two Conrail lines, leading from D.C. to Virginia,
the Washington, D.C. area. at the intersection with the Metro structure.

o Project engineer for construction projects in e Design of pipe insertion cofferdam for L.N.G.
Maryland, South Dakota, Georgia, and Puerto terminal at Cove Point, Maryland.
Rico ranging in value to $10 million. These include:
marine construction at Calvert Cliffs, Maryland; e Design of plug and 4-pipe hydraulic bypass for exist-
nuclear plant and construction of channel, harbor, ing 18-foot square sewer tunnel in Chicago, Illinois.'

and landfill for Sun Oil petrochemical complex,
Yabucca, Puerto Rico, e Design of cofferdams for construction of abutments

for B&O Railway bridge over future extension of
o Responsibility for engineering of various projects, Maryland Route 28 in Rockville, Maryland.'
including construction of four artificial islands and
excavation and backfill of tunnel trenches for the e Design of decking and temporary bridges for street
Chesapeake Bay Bridge Tunnel Crossing. Enlarging and highway support over open-cut excavations
and deepening portions of the Chesapeake and Dela- throughout the Washington Metropolitan area.
ware Canal near Summit, Delaware.

e Numerous analyses and independent studies made
in conjunction with other designs.

I

i

.

.

|^
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YALCIN TARHAN,
~

Senior Professional Associate
Senior Supervising Engineer |

Education
'

Robert College, B.S.C.E.,1958
New York University, M.S.C.E.,1961

Licenses
Georgia, New Jersey, New York, Virginia .

,

|
t-

Mr. Tarhan is a structural engineer who has e Project manager of a sunken tube tunnel project
: managed or performed detailing, estimating, and under the Elizabeth River between Norfolk and Ports-
: design for such varied projects as dams and energy- mouth in Virginia. The project has eight double plate

related structures, flood-control structures, bridges steel tubes, cut-and cover cast-in place concrete
; and tunnels, and varied types of buildings, sections, ventilation building and pump rooms,

sea walls, and sheetpile bulkheads. The project is
His projects include: under construction, and Mr. Tarhan coordinates Par-

! sons Brinckerhoff field personnel as well as all design
o Project manager for the underground petroleum department efforts.
st:: rage site at Bryan Mound, Texas, as part of the
Strategic Petroleum Reserve Program of the U.S. * Project engineer of a complex,3,000-car garage,
Department of Energy. Storing petroleum in caverns which is part of a development in downtown White
mined from salt deposits required providing for the Plains, New York. The project has two underground
environmentally safe handling of large quantities of levels involving deep foundation in addition to six
petroleum, water for solution mining, and salt brine. aboveground floors. Mr. Tarhan coordinated work
The project included design- and construction-phase between the developer's engineers and architects as

! architecture / engineering services for pump founda- well as other departments of Parsons Brinckerhoff.
tions and for water intake structures, with all asso-
ciated appurtenances. These included an innovative Previous Experience
fish ladder, motor control center buildings, oil Prior to his employment with Parsons Brinckerhoff,
separators, open water channels, division channels, Mr.Tarhan participated in the design of earth fill
brine disposal pipe lines, levee penetrations, sheet- dams, spillways, valve control structures, and water

; piling walls, and dikes. inlet structures for contractors performing turn key
| projects for the Turkish State Department of Water

O Structural engineer responsible for recommenda. Works.!

| tions of structural measures to improve flood control
prstection in the Wyoming Valley of the Susquehanna
River, Pennsylvania, including dikes, levees, sea walls,,

and other structures.
'

o Designer of flood control structures, including ,

walls and sheetpiling walls, as part of the Saw Mill
River flood control project, Yonkers, New York. .

|
*

\:
'

i
.

'
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KANG HUANG
Civil Engineer

*

Education '

;

National Taiwan University, B.S., Civil Engineering,1959
Oklahoma State University, M.S.C.E.,1963
Columbia University, Engineer Mechanics,1971

Societies,.

American Society of Civil Engineers
,

-Licanses
Massachusetts, New York, Florida

| Office of Civil Defense Fallout Shelter Analyst and Protective Construction Designer

Mr. Huang brings to Parsons Brinckerhoff 20 years Mr. Huang's previous experience also includes:
experience in civil engineering, with particular emphasis
on structural design and computer applications. * Supervising engineer for the Miami subway system.

In charge of developing and designing prestressed
For Parsons Brinckerhoff, he has served as: elevated special structures.

-

o Project engineer for the Mt. Lebanon Rock Tunnel * Project manager for sections of the WMATA subway
in Pittsburgh, Pennsylvania. Responsible for the design system which include a rock tunnel with underground
of a 2,500 foot, twin single track concrete lined tunnel stations and a soft-ground tunnel with above-ground,

: and two ventilation structures for Pittsburgh's new station and prestressed concrete bridge.
light rail transit system. The two design alternatives
includea fully concrete-lined tunnel design constructed * Senior engineer responsible for stress analysis of a

i by conventional drill-and-blast methods and a New thin-shell prestressed concrete containment for a
; Australia Tunneling Method (NATM) design utilizing nuclear reactor under static a,d dynamic loads using

a shotcrete lining. a finite element computer program.
.

I

i o Project engineer for the Anacostia River Tunnel for '.* Civil engineer for the New York City Department
! the Washington Metropolitan Area Transit Authority of Parks, responsible for field investigations of struc-
| (WMATA). Responsible for alternative designs of tural failures. Recommended remedial procedures for

either a trench tube with cut-and<:over box tunnel restoration and renovation of existing structures and -
sections or a shield-driven tunnel utilizing compressed supervised construction of buildings, sewers, and re-
air or earth pressure balancing construction techniques. taining walls.

o Senior engineer for the Second Downtown Elizabeth .* Senior civil engineer in charge of development and
River Tunnel in Norfolk, Virginia Responsible for the design for portions of the Boston Rapid Transit Sys-

,
design of the immersed tube sections of this tunnel. . tem. . Responsible for all aspects of structural design

and preparation of contract plans for subway tunnels,,

|- Previous Experience - buildings, bridges, and special structures.~
As project design engineer for the New York City

,

Transit Authority responsible for a major new subway * Senior civil engineer, responsible for developing
route, his work included stress analyses of rock tunnel foundations for major structures, including underpin-

i lining and design of subway stations, underground ning; pile design and testing; soil-bearing capacity and
structures, railroad alignments, ventilation shafts, steel pressure analysis; and interpretation of soil testmg
structures, concrete arches, and reinforced concrete. data. Also designed sewage and storm drainage sys-,

' He also developed, for all design purposes, computer tems and developed special computer programs for
.

programs involving finite element and matrix methods theoretical analysis and practical design of civil and
in the analysis of structures, soil mechanics, rock structural engineering projects,
mechanics, alignment geometry, and clearance.

* Structural engineer responsible for the geometric
layout of highway vertical intersections and for the
design of highway and railroad bridges in steel,' rein.

. forced and prestressed concrete; earth retaining struc-
L - tures; sheeting and bracing cuts; alteration of existing i

Parsons Brinckerhoff/182 structures; and small dams and culverts. - )
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NACHUM SECKER,

^ ' Senior Structural Engineer

. Educati:n
Technion (Israel Institute of Technology),8.S.C.E.,1951
Massachusetts institute of Technology, Fulbright Scholar,1955

| Licenses
' New York
.

|

|

During his 30 years as a structural engineer, Mr. e Preliminary conceptual design of a multi-million-
Secker's responsibilities have encompassed all phases of dollar waste isolation facility for Union Carbide's
project management and cost estimation for the design Office of Waste isolation and the U.S. Department of,

and construction of heavy indust' rial projects including Energy. Project included costing 17 different alterna-
nuclear facilities such as power plants and waste isola- tives as to the geological host media (salt, shale,
tion facilities. Since joining the firm, Mr. Secker has granite, and basalt), the nuclear fuel waste cycle, and
worked on several major projects including the design alternative waste packaging. Design of the canistered
of a deepwater berthing facility at Adabiyah, Egypt, waste (remote-handling) receiving buildings, the low.
far which he served as project structural engineer. A level (drum handling) receiving building, the radio-
part of the rehabilitation of the Port of Suez, the active waste building, the control building, and all
design utilizes prestressed concrete cylinder piles and other special facilities.
cast in-place reinforced concrete deck.

e Preparation of a joint description and study of
Mr. Secker's recent responsibilities include: nuclear waste depositories with western European

countries for the Internationa! Nu' clear Fuel Cycle
o Project bridge engineer for the Sudan Railway Evaluation (INFCE) in Vienna, Austria. These descrip-
Rehabilitation and Modernization study. His work tions covered different reactor strategies for light water
en this study required many visits to Sudan, as well reactors, heavy water reactors, and fast breeder reac-
as his being stationed there for a period of approxi. tors for speilt fuel. The estimated cost for capital con-
mately 18 months. He traveled extensively over the struction for the INFCE depository was $553 million,
entire Sudan Railway network, consisting of more and for one year of operation the cost estimate varied
than 5,500 kilometers of track, and inspected from S90 to $105 million, depending on the assumed
approximately 500 bridges of varied types and annual insthlled nuclear power capacity and the reactor
spans. The project construction cost estimate was strategy used.
ov:r $70 million.

e A study of the feasibility, methods, and costs of
o New York project manager of an international exhuming highly radioactive wastes from a disposal
joint venture for a comparative study of a bridge site at West Valley, New York, for the U.S. Depart-
cr tunnel crossing of the Chao Phya River in Bang. ment of Energy. The total costing of S20 million
ksk, Thailand, with a construction cost estimate of for the exhumation of approximately 46,000 cubic
over $170 million. yards of contaminated earth involved careful consi-

deration of the hazards involved and of unique enclo-.

O Project engineer for a feasibility study for delivery sure construction and handling.
cf coal and cooling water to a fossil power plant in
the Great Lakes are for Detroit Edison Company, and Prior Experience
for a proposal to develop a coal transhipment and Mr. Secker's background includes positions as chief
processing facility in the Hampton Roads area in structural e.igineer and head of the structural depart-
Virginia. ment of an engineering firm specializing in industrial

in addition, Mr. Secker was responsible for the coor- w rk. He h.:s also been a supervising structeral engi-

dinat. ion and development of cost estirnates and neer responsible for the costing and design of NASA

nuclear related aspects of the design of surface facil,- facilities for the moon project and for heavy industrial
i

, facilities. Major responsibilities included:ties for the following projects:

.

.

.
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o Senior project engineer for a consulting engineering e For a consulting engineering firm, senior group
firm. Assignments included st.pervision of design and leader responsible for commercial and residential

construction of bulk (coal and iron ore) materials design as well as special engineering projects..-

handling facilities, iron ore mining concentration, and
pelletizing facilities. e Chief engineer for a multidisciplined architectural

engineering firm. Assignments included design and
o Senior structural engineer for the Jamesport Nuclear engineering of commercial facilities and several
Pcwer Units Nos.1 and 2. Responsible for design and cement plants.

,

engineering of the turbine and generator building, and
water intake structures facility. e Project engineer on military and nuclear projects

for the Department of Defense, State of Israel,
o Associate and chief engineer for a firm which pro-
vided consulting services to Bethlehem Shipbuilding e For a consulting engineering firm, structural design-
and Steel Division for various waterfront and heavy er of fossil fuel plants, paper mills, and varied water-
industrial projects including a finger pier at Sparrows front projects.
Paint, Maryland, unique in its length, design, and4

mithods of construction; mooring facilities for a dry
'

dock at San Francisco, California; and shipyard facili-
ties at Beaumont, Texas.

I

i

j

'

j
1

|

|
,

|

|
*

|

|
*
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,' . _ VA>.iAN TANAL
Deputy Manager, Geotechnical DIpartment

j, Senior Geotechnical Engineer
,

'
Education

j R:bart College, Istanbul, Turkey, B.S.C.E.,1969
University of Wyoming, M.S.C.E.,1971'

.-
Societies |

| American Society of Civil Engineers
International Society of Soil Mechanics and Foundation Engineering
The Society of American Military Engineers
Sigma Tau

; ..

.

; As senior geotechnical engineer, Mr. Tanal serves as e Dredged spoil disposal facilities for the Portsmouth
project manager for geotechnically intensive projects, Naval Shipyard in Portsmouth, Maine.!

and directs the planning, design, construction control'

and field inspection for tunnels, airports, ports and Other responsibilities with Parsons Brinckerhoff
;

: harbors, highways, oil storage facilities, bridges and included the geotechnical analyses of a man-made
cther projects. As deputy manager of the firm's geo- island for the Second Hampton Roads Bridge-Tunnel
technical department, he assists in administration, crossing; the dedgn analyses for the l' Enfant-i

oversees project staffing and management of budgets Pentagon Route ard the Branch Route of the .
i and schedules. His most recent project responsibilities WM ATA bored tunnels; retaining structures for the
; include: LIRR JFK rail rehabilitation; geotechnical analyses

for a port expansion in Ponce, Puerto Rico; and;

O Construction consultations and shop drawing geotechnical explorations for the Canje River Bridge*

| review of the dredged spoil containment site, for in Guyana.

! the Fort McHenry sunken tube tunnel in Baltimore,
j Maryland. Previous Experience
j As a project manager with another major U.S. engi-

o Final design and preparation of the contract neering firm, Mr. Tanal managed various site selec-'

i documents for the dredged spoil containment struc- tion, waste disposal, port facilities, construction
ture and related facilities, for the Fort McHenry control, and plant expansion projects for oil, chem-'

) Tunnel. The project consists of a 5,000 foot-long ical, mining, metal processing and other industrial
; steel containment structure, enclosing about 120 companies. Some of his major project responsibil-
| acres of water area, and includes elutriate treatment ities included:

i facilities and settling basins.
; e Retaining structures for red mud tailings storage

i o Dredged spoil disposal site selection and engineer- for the Martin Marietta Alumina Plant in St. Croix,
; ing feasibility studies for the Fort McHenry Tunnel. U.S. Virgin Islands,

i The studies investigated upland and waterfront sites
: in the greater Baltimore area. e Containerport for Hess Oil Virgin Islands Corpora-

| tion in St. Croix, U.S. Virgin Islands.
O Geotechnical design and field investigations for the
surface facilities at four underground oil storage sites e Tank farm and future refinery for Hess Oil Virgin
in Texas and Louisiana, for the Department of Islands Corporation in St. Lucia, West Indies.
Energy Strategic Petroleum Reserve Program. In
this program, oil is stored in naturally formed and e Proposed clean boiler fuel demonstration plant for

,

leached salt cavems several thousand feet below COALCON in New Athens, Illinois.
ground.

e Tank farm and berthing facility for Metropolitan
o Rehabilitation of the existing port, and master Petroleum Company in Jersey City, New Jersey.
planning for a new port at Port of Suez, Egypt.

,

.

.

Parsons Brinckerhoff/980

1
t _ _ -. ,- __ .,-_ _-- _ _ _ _ _ _ _ . _ _ _ , . _ _ _ _ _ . - , _ _ - - _ . _ _ - - _ - _ , _ ~ . - , - , - - _ _-



. _ __ _ ._ .

, ,

.. .

?

,

o Ve salum and Alcasa aluminum plants for Reynolds e Planning and execution of an installation of piezo-
'

International in Puerto Ordaz, Venezuela. meters in the ocean bottom and a telemetry data
gathering system, to monitor wave-induced pore

o Organics plant expansion for Stauffer Chemical in pressures in stratified subsoils.;

*

: Mount Pleasant, Tennessee.
e The development by the Charles Stark Draper'

Earlier, Mr. Tanal served as principal investigator in Laboratories of a triaxial movement sensor to simul-
.

. the design of a proposed floating nuclear power plant taneously monitor vertical and lateral deformations
^

to be located 2.8 miles offshore of Atlantic City, in foundation soils at inaccessible locations in the
New Jersey. In that capacity he was in charge of: ocean environment. ,

o Foundation, stability, and settlement analyses of Mr. Tanal's field engineering training included con-
the main breakwater, the closure breakwater and the struction projects in Istanbul, Turkey and the
mooring caissons. Brussels Metro construction in Belgium.

o A study of commercially available geotechnical Publications
monitoring devices and their installation methods to Mr. Tanal is a coauthor of the technical paper,

,

! assess their adaptability for use in the corrosive ocean " Instrumentation for Wave induced Pore Pressures,"
environment. presented at the ASCE Specialty Conference, Ocean'

Engineering Ill, at the University of Delaware in June
;
' 1975. Paper was published in the conference proceed-

ings.

!

)
i
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. ' CHU PING TU
Senior Structural Engineer

' - Education
National Tsing Hua University, China, B.S.C.E.,1939
Cornell University Graduate School, Courses in Structural Design and Architecture
Division of Physical Research, Bureau of Public Roads, Washington, D.C..

Advanced Studies in Soil Mechanics
M.I.T. Special Program in Coastal Wave Dynamics,1976-

,

.

Mr. Tu has over 38 years of professional engineering e Senior structural engineer responsible for the inves-
experience in research, planning, and design of struc- tigation and design of caissons, cofferdams, formworks,
tures. Since joining the firm in 1965, he has been and procedures for the construction of all the substruc-
responsible for the design and investigation of many tures (footings and piers) for the Newport Bridge,'

major bridge piers and footings, tunnels, retaining walls, Rhode Island.
j bulkheads, and waterfront and offshore structures.

!
Other Projects

'

His projects include several that have won awards or Mr. Tu served as principal structural designer on the

; are generally acknowledged as innovative. For exam- following:
ple, Mr. Tu was project engineer as well as principal'

structural designer of the Coal Transshipment Terminal e Twin tunnel across the Potomac River, its ventila-
,

: at Superior, Wisconsin, a project which won three tion shaft and pumping station, as well as the under.
'

major awards - the Outstanding Civil Engineering pinning of existing buildings for the subway construc-
Achievement Award for 1977 from the American tion in Washington, D.C.,

Society of Civil Engineers, and the awards for design
,

.' excellence from the National Society of Professional e Offshore ventilation structure caisson linking the
| Engineers and the Consulting Engineers Council of Trans-Bay Tunnel and the subway tunnel in San ',

New Jersey. He was also principal structural designer Francisco, California.
of the four main piers with footings for the award-
winning Fremont Bridge in Portland, Oregon. o Open approaches of the Second Hampton Roads

Bridge-Tunnel crossing in Virginia.
Mr. Tu's responsibilities on numerous other major

i projects include: e Bulkheads and retaining structures for the construc-
i tion of the Elizabeth River Second Downtown Tunnel
| o Senior structural engineer responsible for the pre. In Virginia.
: liminary design of drydocks and piers for Trident

Submarine Support Complex in Bangor, Washington. * Abutments and bulkheads for the Parsonage Creek
i Bridge, Long Island, New York.
; o Senior structural engineer pioneering the design of a

circular and eliptical breakwater in Jacksonville, * Seawall with adjoining waterfront roadway and
Florida, for protecting offshore floating nuclear power bridge pier in Albany, New York.
plants against hurricane waves and impinging ships.,

e Forest Park Tunnel and approaches for extending
o Consultant responsible for the piling layout and the Long Island Rail Road's service to J.F. Kennedy
deck structure of the new pier extension in Adabiyah, International Airport in New York City.
Egypt.

Previous Experience
o Project engineer and principal designer of the car Before joining Parsons Brinckerhoff, Mr. Tu was asso-
positioner building and car dumper pit in the lowa ciated with a consulting firm in New York, in charge of 1

Gauway Terminal along the Mississippi River at the planning,and preliminary and final design of over ;

Keokuk, Iowa. 30 waterfront facilities including bulkheads and piers in i

shipyards and terminals. l
'

o Consultant responsible for the piling layout and
| deck structure of the ARDM mooring and utility pier
! with trestle approach in Kings Bay, Georgia.

Parsons Brinckerhoff/279
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- .I DANIEL J. WALLACE
a Professional Associnte
; Senior Structural Ensneer

; Education
City College of New York, B.S. in Architectural Engineering,1961

i'
Societies4

f American Society of Civil Engineers - Chairman of Metropolitan Section
Transportation Group Executive Committee,

!

Licenses -
'

District of Columbia, New York, South Carolina

i
'

!

| Mr. Wallace, a professional associate, is a chief trans- e Task manager for conceptual and preliminary
portation structural engineer and a senior project man- engineering studies for the Pittsburgh, Pennsylvania

: agerin the Atlantic Region of Parsons Brinckerhoff. light rail transit system's Mount Lebanon tunnel,
H3 has significant experience in the design of trench, Mount Washington tunnel and Central Business
rock, earth, and mixed face tunnels using concrete, District Underground Altematives,
steel, and shotcrete. His experience also includes the

i administration and coordination of design, staging, o Project manager for the construction of the Wash-
ccst estimating, and development of construction ington Metropolitan Area Transit Authority (WMATA)
operations for major transit projects. The transit struc. system's Branch Route Section F2 tunnels and pas-'

tures which he has space-proofed, conceptually devel- senger station.
oped, and designed include: passenger stations, ventila-4

'
ti:n shafts, traction power substations, and pumping e Project manager for design / construction services for
stations. the Baltimore Rapid Transit system's Lexington;

: Market subway station and tunnels,
j Mr. Wallace has engineering experience in all major
; modes of rail rapid transit: light rail transit, heavy e Deputy project manager for the final design of
; rail transit and railroads. WMATA Section F2 consisting of twin subway line

tunnels (earth) and a waterfront station complex-

His current projects for the firm include: (cut-and-cover construction).
,

'

] o Project manager for the final design of WMATA * Deputy project manager for the final design of the
Branch Route Section F4 (Metro's new tunnel under Baltimore Rapid Transit Lexington Market section
the Anacostia River, Washington D.C.). Contract docu- tunnels (earth) and passenger station (cut-and-cover
ments are being prepared to construct this crossing construction) in Baltimore, Md.*

by use of either trench tube, mined tunnel or cast in-
place concrete structures built within cofferdam e Senior structural engineer for the final design of

: structures. Section C-4 of WMATA, which consists of twin
'

subway tunnels under the Potomac River (rock,
. o Manager for transit planning and engineering for mixed face, and earth).3

| the Baltimore, Maryland North Corridor / Metro
! Center Transit Alternatives Analysis Study, which e Senior structural engineer for the studies, final
| includes light rail and exclusive busway, design and construction for the 63rd Street Tunnel

under the East River (4-track,2 level, trench tube)
; o Project managerforthe finaldesign of thePittsburgh, in New York City for use by both the New York

Pennsylvania light rail transit system's Mount Lebanon City subway and Long Island Rail Road..

tunnel. Contract documents are being prepared to,

construct this rock tunnel by either drill and blast ' * Structural designer for the Trans Bay Tube in San
techniques or by tunnelling machine. Francisco for the Bay Area Rapid Transit (BART)

!-
.

system.
Mr. Wallace has contributed his administrative and

; . design skills on these major transit projects: e Structural designer for the Metropark Railroad
! Station, Woodbridge, New Jersey.
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o Study of the feasibility of using tunnel boring ma- Mr. Wallace has served as structural designer of several

chines for construction of Route 131 A (rock tun- building projects. These include: the Norad Combat
nels) of the New York City subway system. Operations Center Defense Facility, Colorado: Atlantic>

City Expressway Toll and Administration Buildings,
Transportation projects in which Mr. Wallace partici- New Jersey; and Bloomingdale's Furniture Store,
pated in the 1960's include: Bergen County, New Jersey.

o Senior structural designer for Long Island Rail Before joining the firm, Mr. Wallace participated in
Rrad modernization studies. engineering studies, estimates of future functional

needs, and preparation of design drawings for the
o Extensions of the New York City subway system, John F. Kennedy, LaGuardia, Newark and Teterboro
East River Tunnel, and Cross Brooklyn Expressway, Airports for the Port Authority of New York,
all in New York: Shawmut Tunnel, Boston, Massachu-
setts;and I 93 Franconia Notch, New Hampshire.

.
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| ' WILLIAM KAM
|* Senior Structural Engineer
i <

5
~

Education
|

. Uni,ersity of Tennessee, B S.C.E.1950; M.S.C.E.1952

!
Cclumbia University, 1952 54, credited with class work toward Doctor of Engineering Science

Lisense
*

j New York
!

>

, . .

!
'

! Mr. Kam is a structural design engineer with more e Structure design engineer for restoration of the
than 24 years of professional engineering experience. Hood Canal pontoon bridge in Seattle, Washington,!

j Since joining the firm in 1962, he has had maior the world's largest floating bridge. Mr. Kam also
responsibility in structural design, checking contract checked shop drawings.4

I drawings and shop drawings for bridges of all types,
i both fixed and movable. Mr. Kam has worked on e Design engineer on maior bridge projects of varied
i several of the world's largest tunnels and bridges. types, including the James River vertical lif t bridge and
I the Martin Luther King, Jr., Memorial Bridge, a cu rved
! Mr. Kam's projects for the firm include: semel continuous box sirder bridge, both in Virginia;
4 the Curtis Creek Bridge in Maryland and Third Street
i Tennels Bridge in Wilmington, Delaware, both double leaf
: o Principal designer of tube joints, including all steel- bascule bridges; the Cape Fear River vertical lift

*
work in the tubes, and jacking devices of the Fort bridge in North Carolina; the Parsonage Creek pre-

,

i McHenry Tun'nel in Baltimore, Maryland. Mr. Kam stressed concrete bridge in New York; the prize.
developed wedges for the correction of tube align- winning reconstruction of the historic Congress'

! monts on this world's longest double-bore highway Avenue Bridge in Austin, Texas; 28 prestressed con-

|
tunnel, crete bridges of the Atlantic City Expressway in New |

| Jersey; and miscellaneous composite stringer bridges ;

i o Principal designer of the tube joints of the Al of the Garden State Parkway in New Jersey.
Khorbar water tunnel in Saudi Arabia.

'

e Principal designer of lower level and other major4

] o Principal designer for the cut and<:over section and steelwork for the Fremont Bridge in Portland, Oregon,
j the joints between tubes for the Second Downtown the world's longest two decked tied arch bridge.
j Elizabeth River Tunnel in Virginia. He checked con-
| tract and shop drawings of the tubes and the approach e Principal designer for the preliminary design and
I bridges. layout of suspended spans for the Newport Bridge in

| Rhode Island. He was also principal designer for final
j o Reviewer of shop drawings pertaining to structure design of towers, plate girder, and simple truss spans,
j adequacy of the Hong Kong Cross Harbor Tunnel. including miscellaneous major steelwork, and was in t

| charge of final shop drawings for towers and trusses.
i o Principal designer of all steelwork in typical tube,

'

i typical joint between tubes, and other major steel- Other Major Structures
.

I work, including the survey tower, for the second e Principal structure designer of two Bloomingdale
j Hampton Roads Tunnel in Virginia. Department Store buildings in New Jersey.
!

i o Principal designer of all steelwork in typical tubes, e Structural engineer for several hardened structures,
j J ints between tubes, and closure tube; and provided including NORAD; Ft. Richie; and the American
: dynamic analysis for San Francisco BART Tunnel, Telephone and Telegraph site in New York State.
| the world's longest subaqueous railroad tunnel.
! Previous Experience
! Bridges Before joining Parsons Brinckerhoff, Mr. Kam was

| 0 Principal structural and machinery design engineer associated with several nationally known consulting
i f;r the renovations of the South Market Street Bridge engineering companies. He participated in the design

in Wilmington, Delaware, the Saugatuck River Bridge of many types of bridges and other structures:
in Connecticut, and the Kernwood Bridge in Masse- ,

chusetts. |

I
.

|<

| l
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o Movable bridges cf all types, including th] Delair o Long span cantilever and c:ntinuous bridges, in-
- Bridge in New J:rsey, which is tha world's third. (luding th] Captree Bridge in New Ycrk and th3 G:Id

'
longest span vertical lift bridge. Star and Thame River Bridges in Connecticut.

o Suspension bridges, including the Walt Whitman in e Other structures. Mr. Kam was the assistant project
Pennsylvania, the Throgs Neck in New York, the engineer for the bridge truss of the proposed radio

.

Verrazano Narrows in New York, at the time the telescope in Sugar Groves, West Virginia, and also has
longest single suspension span in the world, and the experience in the design of fossil fueled power plants,
lower level of the George Washington Bridge in New industrial buildings, and school buildings.
York.

.
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W ' STANLEY MAGER( Structur:5 Engineer

! Education
'

i

]
City College of New York, B.C.E.,1947

'

'
Societies
American Society of Civil Engineers, Member

!4

| Licenses
j New York
i

!
!

A structural engineer with Parsons Brinckerhoff since e Senior engineer in the preparation of a compre-
: 1950, Mr. Mager has over 30 years of professional hensive engineering report on a proposed twin-tube
i experience. He has participated in both the design vehicular tunnel in Japan entitled Project One. He
: and the checking of numerous tunnels, bridges, and was responsible for the preparation of comparative

cther major structures. designs and estimates for circular vs. rectangular tubei

j sections. He prepared the design analysis of circular
His various assignments include: tubes for the report.i

Tunnels Bridges and Other Major Structures
j o Principal design engineer on the Second Downtown e Principal designer for the Newport Suspension
j Eilzabeth River Tunnel, Portsmouth, Virginia, in- Bridge, Newport, Rhode Island. He was responsible
j ciuding layout and design of sunken tubes, suspended for the design of the tower anchorage, cable bent,
; tunnel ceiling, and waterproofing of the cut-and<over cable saddles, stiffening truss details, floor, and lateral

| tunnel sections. systems, and for checking shop drawings.
,

{ o Project engineer o.) ceiling and wall repairs for the e Principal designer for the Fremont Bridge, Portland,

!;
Brooklyn Battery and Queens-Midtown tunnels, New Oregon, the world's longest tied arch bridge. He was
York City. Mr. Mager was responsible for preparing responsible for the design of the main bearings, arch

' - contract plans and specifications. details and splices, and cable hangers, as well as
checking truss details and shop drawings. The Fremonti * '*

i .

! O Principal designer on the Second Hampton Roads Bridge won the.American Institute of Steel Construc-
|~ Tunnel, Virginia. His responsibilities included layout tion's award a's'th'e"rdost beautiful long span bridge

| and design of sunken tubes and suspended tunnel built in 1974.
t ceiling, and checking design and detailing of open *

| approaches. e Principal checker of the lift span and towers for

| the James River Bridge, Newport News, Virginia.
j o Senior designer on the Potomac River crossing of

the Washington, D.C., " Metro" subway. He was e Designer of bascule piers for the Curtis Creek:

i responsible for checking the design and for perform- Sascule Bridge, Baltimore, Maryland.
i ing layout and detailing of reinforcing steel on venti-
I lation shafts and addits. He also checked tunnel lay- e Design engineer on the White Plains Garage, White

out and clearance geometry. Plains, New York. His responsibilities included struc-
tural analysis and design of the main building framing

o Senior designer on the Lexington Market Line of and of the spiral ramps.
the 8altimore subway. He was responsible for layout

,

i and design of cross passages, and checking tunnel lay-
out and clearance geometry.

o Designer on the San Francisco Trans Bay Tube,
including sunken tubes and the ventilation building,
which was an unusual design constructed as a floating
caisson sunk into place.

'

,

!

Parsons Brinckerhoffn82G
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A;)q... , . ._,US Nuclear Regulatory Comunission .

Region III - -- 1 -2
'

799 Roosevelt Road
Glen Ellyn, IL 50137

MIDLAND ENERGY CENTER
MIDLAND DOCKET NOS 50-329, 50-330
REACTOR i,UILDING SETTLEMENT
FILE: C-27, 0505.7 SERIAL: 23879

Pursuant to our discussion on July 18, 1983, enclosed please find the crack
summary information which was provided to your legal counsel on July 20, 1983.

d O O th4

, \
JAM /JNL/bjw

CC RJCook, Midland Resident Inspector, w/a
JGKeppler, Administrator, NRC Region III, w/a
DSHood, US NRC, w/a
RBLandsman, US NRC, Region III, w/a
OL/0M Service List, w/a
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PRELIMINARY NOTIFICATION OF EVENT 0R UNUSUAL OCCURRENCE--PNO-III-83 49
~ Dsts:_ Juns 17,1983

This prolimintry n tificatien constitutzz EARLY notics of sysnts of POSSIBLE safaty orThe information is as initially recsivsd without vari-public interest significance.
ficction or evaluation, and is basically all that is known by the staff on this date.

Licensee Emergency Classification:
Fccility: Consumers Power Company Notification of Unusual Event

Midland Nuclear Power Plant Alert
Docket Nos: 50-329, 50-330 Site Area Emergency
Midland, MI 48640 General Emergency

xx Not Applicable
.

Subject: WORKER LAYOFF
.

The Mergentime Corporation, the contractor hired to perform remedial soils work
on a portion of the Auxiliary Building at Midland, announced that it will lay off
40 workers from its workforce of 105 persons.

The layof f, which involves 22 laborers and 18 machine operators, apparently has been
caused by the NRC's delay in approving the next stage of remedial soils work.
The licensee's request for authorization to continue remedial soils work is still
under review by the NRC.

The Mergentime Corporation plans to lay off 20 workers June 17, and the remainder on
June 18, 1983. At the present time, eight underpinning piers, out of a proposed total
of 57, have been installed. Pier installation is the method selected to correct the
problem of poor soil compaction under a section of the Auxiliary Building.

Neither the licensee nor Region III clans a news announcement.

The State of Michigan will be notified.
on June 17, 1983.The Resident Inspector was notified of this event at 12:30 p.m. (CDT)

This information is current as of 3 p.m. (CDT), June 17, 1983.

k. WW Nbhij.&k
Contact: R. Gardner R. Warnick

FTS 384-2524 384-2575
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799 Roosevelt Road ] gg ,

Glen Ellyn, IL 60137 '

MIDLAND ENERGY CENTER CWO 7020
LOAD TEST FOR PIER Wil
File: 0485.16 UFI: 42*05*22*04 Serial: CSC-6735

70*01

, During the NRC visit of May 11 and 12 at the Midland Site, data for the load
test at Pier Wil was presented. The applicant believed that based on the data
from Pier Wil as well as other prototype piers that the apparent soil modulus,
E, value shown was consistent with the design assumptions for the permanent
underpinning design. However, the NRC believed that an E value of 1500 ksf
and a differential settlement of " between the electrical penetration
area / control tower and the main auxiliary building was appropriate. Hence the
NRC asked Consumers to look at the following options:

A. Review the building capacity for an E of 1500 ksf or differential settlement
of " and provide results of shear strength from unconsolidated undrained
triaxial tests on representative satnles taken within ih feet of the bearing
stratum of some piers (to confirm the design ultimate, bearing capacity of 44
ksf).

! B. Increase the jacking load so that the remaining differential settlement
! after lock off is k" and provide results of triaxial tests as dfscussed in
! option (A).

C. Hold the jacking load on the permanent wall long enough so that the
remaining differential settlement after lock off is \" and provide results of
triaxial tests as discussed in option (A).

D. Perform another pier load t C One of the requirements is that friction
between the pier and surrounding g il is eliminated. The NRC may provide
additional requirements if the applicant chooses this option. One of the
additional requirements may be to hold the duration of each load increment
longer. In this case provide results of triaxial tests as discussed in option
(A).

@ cyo~/v'
,- s ,e -

'
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IE. Perform a plate load test for a plate of 18" minimum size. The plate
should be loaded so as to reach failure load (or the assumed ultimate bearing
capacity) of the soil. The results of this test should demonstrate that a

t

minimum E value on the order of 3000 ksf is achieved. If this test is per- !
formed to ASTM standards, NRR Washington need not review the test procedure I

further. Region III can give approval directly before the test is performed. '

Consumers Power Co. was to indicate to the NRC which option they would adopt.
Based on CPCo review of the options we wish to adopt option (A). We have
conducted a parametric study for the auxiliary building with reduced spring
values in order to achieve the suggested differential settlement of h". The
reduced spring constants correspond to apparent modulus values less than 1500
ksf. These reduced springs induced differential settlements of 0.47" foi the -

EPA (relative to the Main Auxiliary Building) and 0.44" for the control tower -

(relative to the Main Auxiliary Building).

Our review of the analysis, based on the structural design criteria, has.

indicated that:

1. The existing structure south of column row G is adequate.

2. The permanent underpinning wall reinforcement as designed remains
unchanged.

3. All control towers Piers including CT1, CT3, CT11 and CT12 also remain
unchanged.

4. The connection between the EPA and the Main Auxiliary Building and the
Control Tower underpinning and the building may have some minor effect.
The final design of these connections is underway.

5. Based on review of the most critical settlement loading combination of the
main building north of column row G, there.are a couple of localized areas

'

at elevation 634' and 659' which are slightly overstressed. We believe
'

that a more detailed evaluation will demonstrate these areas to be
adequate. In case these areas can not be shown to be adequate, the
appropriate repairs will be mad,e.

The calculations performed for the above study are available for review. We
have also reviewed option (C) 1.e. holding the jacking load icnger. Since the
parametric study shows that the structure can take a larger differential
settlement than originally assumed, we believe the present acceptance criteria
for final lock-off of the permanent foundation should be redefined. The
present acceptance criteria for lock off, referenced in SSER section 3.8.3.1
page 3-9, is as follows:

1. Reaching secondary consolidation on the semi-log plot.

| 2. Settlement increment of .05" in last 30 days.
i

3. Settlement increment of .01" in last 10 days.

The second criteria translates to \" additional total settlement for 40 years.
| after lock off. The differential settlements corresponding to these criteria

-
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would be even smaller since the Main Auxiliary Building will also be settling
during this time.

Since a study has been performed per option (A), items 2 and 3 of the accep-
tance criterian should be redefined as follows:

,

2. .05" in last 15 days. (This translates to h" additional total settlement
for 40 years af ter lock off.)

3. .01" in last 5 days.'

Based on the above, Consumers Power Company believes that the structure is
satisfactory for the lower E value for control tower and EPA and we havei --

therefore decided not to perform a new load test. Based on the capacity of -

the structure, we would also redefine the acceptance criteria for the lock off
of the permanent wall. We also commit to provide NRC with results of the
triaxial tests.

OCly
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J W Cook, P26-336B
.

R A Wells, MPQAD

| A J~ Boos, Bechtel Ann Arbor

J A Mooney, P14-115A

J E Brunner, M-1079

,
J R Schaub, P14-305

O

R C Bauman, P14-312B

W R Bird, P14-418A -

J K Meisenheimer, Midland --

-

A R Mollenkopf, P14-408A

D B Miller, Midland

F W Buckman, P24-624A '-

D B Budzik, P24-517A -

N J Saari, Midland

D F Lewis, Bechtel Ann Arbor

R W Euston, Consumers Power Company.,

7910 Woodmont Avenue
i." Suite #220

Bethesda, Maryland 20014 -

.

R L Tueteberg,- P24-505
.

NRC Correspondence File, P24-517
.

^

Mr. Mike Miller
Isham, Lincoln & Beale -

3 First National Plaza. Suite #5100
Chicago, IL 60602 '-

Isham, Lincoln & Beale *

1120. Connecticut Avenue N.W.
Washington, D.C. 20036

R M Wheeler, Midland -

,

A E Blocher, Midland
.

,

T R Thiruvengadam, P14-400

Neil Swanberg, Bechtel Ann Arbor

Mr. Ron Callen
Michigan Public Service Commission

.

6545 Mercantile Way ;

Lansing, MI 48909
]

- +
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MIDLAND ENERGY CENTER GWO 7020
REMEDIAL S0ILS DISCUSSIONS BETWEEN CPCo AND NRC
File: 0485.16 UFI: 42*05*22*04 Serial: CSC-6871

70*01

This letter is to confirm discussions with Region III's Dr. Landsmaa and
Mr. Gardner and with Mr. Wheeler and Mr. Wieland of CPCo on September 1, 1983.
The following agreements were reached: -

1. Dr. Landsman indicated the NRC concurrs with the Engineering logic change
which allows the drifts from Kc-2 to Kc-3 and Kc-10 to Kc-11 to be cons-
tructed before Piers Kc-3 or Kc-10 are jacked.

2. Dr. Landsman concurred with eliminating the activity entitled " Construct
Concrete Invert and Layback Soil Kc-2 to Kc-3" and " Construct Concrete
Invert and Layback &,11 Kc-11 to Kc-10" from the work activity list.

3. It was pointed out to Dr. Landsman that a Consumers Power letter, serial
CSC-6863, dated 8/25/83, has the incorrect activity number to " Install
Pier W13", due to a typing error. The number for this activity should be
165054035 instead of 165053035. This incorrect number was also in an NRC
approval letter, dated 8/29/83. For the purposes of documentction, it was
agreed that the NRC approval letter dated 8/29/83 authorized the activity
"In. stall Pier W13" and an additional authorization letter from NRC is not
required.

4. On September 1, 1983, a discussion was held between Dr. Landsman and our
Mr. Puhalla in which Dr. Landsman concurred with relocating LS-10 from an
interior piezometer to an exterior piezometer, and also concurred with FCR
C-6556 to Drawing C-1320 which deletes wells 555, 561, 576 from the
dewatering schedule and adds them to the piezometer schedule.

|

If you have any questions please contact this office.
|

\ OC/L01/
DA ec, is ,n

JAM /RMkkim
''

SEP 111983
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/

Date of Memo: December 20, 1983
Date of Telcon: December 16, 1983
Participants in Telcon: NRC: Ross Landsman, Joseph Kane

GEI: Steve Poulos

Topic: Control of Movements of EPA Structure During
Underpinning Operations
Midland Nuclear Plant

Du. ring the past week Consumers Power Company had recom-
mended that the jacking loads under the east and west ends of
the EPAs be increased above those specified in SER and supple-
ments.

.

After lengthy discussions regarding the behavior of the
EPA, CT, and AUX buildings to date, the following values of Al
and A2 (differential movements) were obtained for the period
August 1982 through December 15, 1983.

W2 W3 E3 E2

61 (mils) 33 Up 35 Down 17 Down 60 Up
A2 (mils) 72 Up 50 Up

The above data indicate that due to ths jacking loads applied
to date under the ends of the EPAs, which is the only location
of jacks at present, the ends of the EPAs have been lifted up
relative to the Control Tower by 72 mils (west side) and
50 mils (east side).

The conclusions reached during the telephone conversation,
for use at least until the forthcoming site visit in January
1904, are:

DEC 2 7 583 |-
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. ' . MEMORANDUM OF TELEPHONE CONVERSATION Page 2 of 2
i Date of Memo: December 19, 1983

1. Maintain al between 150 mils down and 50 mils up, and

2. Maintain A2 between zer6 mils down and 50 mils up.

3. Jacking loads may be altered to maintain above cri-
teria, subject to the structural capacity of the EPA
being sufficient to accommodate the loads.

The above conclusions will be transmitted by Dr. Landsman
to the applicant for immediate use during the interim period
between now and the site visit in January 1984.

It was stressed that the intent of the underpinning pro-
cess was to cause a minimum of flexure in the EPAs and CT
relative to each other and to the main AUX building during
installation of the jacks. The loads in the jacks are secon-
dary to this requirement, so long as the structures supported
can withstand the jacking loads. If the structure needs to be
supported with more load to prevent flexure, then jacks must
be added in accordance with plans developed during the Audits
in 1982 and 1983.

GEO ECHNICAL ENGINEERS, INC.

' Wr ' dcW
Steve J. Poulos
Principal

SJP:tr

Original: R. C. Herrick, FRC
Copies: J. Kane, NRC

R. Landsman, NRC
R. Samuels

,

I
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. . GEoTECHNICAL ENGINEERS INC.
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Harold R Denton, Director
Office of Nuclear Reactor Regulation
US Nuclear Regulatory Commission
Washington, DC 20555

MIDIAND PE0 JECT
HIDIAND DCCKET NO 50-329, 50-330

t SUMMARY OF SOILS-RELATED ISSUES
AT THE MIDLAND NUCLEAR PIANT
FILE: 0485.16, 0485.18 SERIAL: 16629
ENCLOSURES: SUMhARY OF SOILS-RELATED ISSUES

.
-

.AT THE HIDLAND RUCLEAR PLANT -
i

As a result of recent. discussions between the NRC Staff management.and
-

-

Consumers Power Company management, it was concluded that a summary report
f addressing all of the soils-related issues at the Midland Nuclear Plant would
T .,- be beneficial in cocpleting the Staff's extensive review of the remedial

actions proposed with regard to these issues. The enclosed report is a-

| technical summary which provides a history of the soils problem at the Midland
| Plant and a discussion of the design and construction details concerning the
! remedial messures for the diesel generator building (DGB), auxiliary building,

service water pump structure foundation, permanent dewatering system, and;

i

underground utilities. The quality assurance program for the underpinning
| activities is also discussed. Finally, the enclosed report presents the

status of design, licensing, and construction of the remedial activities for
the various affected structures and utilities on the Midland site.

; It is our expectation that this report will serve several purposes. Our
| objective in providing this technical report is to summarize the soils-related

remedial measures for use in the RRC's staff management review and as an
E ! -introduction to this topic for the Adivsory Committee on Reactar Safeguards

.-

s
. (ACRS) Subcommittee.

*
'

-

| We believe that this report, together with' all the other exhaustive m ils-'

related information provided to the NRC Staff, should assist the Staff in
completing its review, issuing a Safety Evaluation Report (SER) on the soils
remedial actions and in providing its concurrence on remaining items of soils-
related construction. In further support of this continuing effort, we are

' -providing by separate correspondence reference document tabulations of the-'-

detailed 12 formation available to the Staff. These tabulations of the

oc0482-0065a100 t NM
\\g

. . . . .
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reference information available to the Staff are arranged to correspond to
the areas of review identified in those Standard Review Plans pertinent to the
Midland soils issues.

'

' ' ' ? 5' +%*-NO ~ '--
*

',.- ;, _

JWC/RLT/akh

CC Atomic Safety and Licensing Appeal Board, w/o
CBechhoefer, ASLB, w/o
MMCherry, Esq, w/o
FPCowan, ASLB, w/o
RJCook, Midland Resident Inspector, w/o
RSDecker, ASLB, w/o
DCFischer, ACRS, w/a (6)
SGadler, w/o
JHarbour, ASLB, w/o
GHarstead, Harstead Engineering, w/a
RWHernan, NRC, w/a
DSHood, NRC, w/a (2)
DFJudd, B&W, w/o
JDEane, NRC, w/a

'
FJXelley, Esq, w/o
RBlandsman, NRC Region III, w/a ,

WHMarshall, w/o.

JPMatra, Naval Sarface Weapons Center, w/a , ,,.

'.',',S.- W0tto, Army Corps of Engineers; w/o
*

WDPaton, Esq, w/o
SJPoulos, Geotechnical Engineers, w/a
FRinaldi, NRC, w/a
HSingh, Army Corps of Engineers, w/a
BStamiris, w/o

i

I

;.
.

oc0482-0065a100
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SUMMARY OF SOILS-RELATED ISSUES

AT THE l
|

MIDLAND NUCLEAR PLANT

EXECUTIVE SUMMARY
!

Consumers Power Company, the applicant for an operating
license for the Midland Nuclear Plant, has been engaged in a

.'

comprehensive program to resolve soils-related issues identi-
fled during plant construction.

Excessive settlement of the diesel generator building (DGB),
resulting from inadequately compacted plant fill, was identi-
fied in July 1978. Since then, extensive exploratory tests-
and studies have been conducted to determine the exact cause
and extent of this problem. Subsequently, other soils-
related problems have been identified.

In addition to the soils-related issues, remedial actions
are necessary to correct a problem affecting the two borated

|
water storage tank (BWST) foundations. Failure of the'

design to consider nonuniform loading led to overstressing
during a load test. This condition was aggravated,by the
soils conditions.

Together with the architect-engineer, Bechtel Associates
Professional Corporation, and numerous other renowned con-
sultants, the Applicant has performed comprehensive and
detailed analyses in order to develop satisfactory remedial
actions for identified problems.

Throughout this process, the Applicant has maintained an
extensive dialogue with the NRC staff through technical
reports, responses to questions, meetings, and direct' pre-
sentations. Concurrence has been received on many of the
analyses and remedial design concepts while others are still
under review.

The status of soils-related issues as of April 1982 at the
Midland Nuclear Plant can be snamarized under the following
programs:

o The settlement problem of the DGB has been essen-
tially resolved by preloading the area in and
around the building to achieve accelerated consoli-
dation of plant fill which supports the building.

|

ii
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Summary of soils-Related Issues 1

at the Midland Nuclear Plant |

o Adequately compacted fill under portions of _the ,

Iauxiliary building and feedwater isolation valve
pit (FIVP) will be resolved by constructing under-
pinning under the auxilary building and replacing
the existing backfill under the FIVP. When com-
pleted, the new foundations will carry the loads
to the undisturbed natural soils underlying the
site. These new foundations will meet newly
established seismic design criteria promulgated by
the NRC.

o Inadequately compacted fill under the overhang
: portion of the ' service water pump structure will

be resolved by constructing underpinning similar
to that under the auxiliary building.

o Design problems associated with the BWST foun-
dation will' be resolved by the preload of the
valve pit, which has been completed, and rein-
forcing the old ring beam with a new concentric
ring beam.

o Potential liquefiable pockets of backfill supporting
; some Seismic Category I structures and utilities

will be resolved by providing a permanent plant
dewatering system.

| o The adequacy of all underground Seismic Category I
utilities will be ensured by a variety of actions,

ranging from acceptance of existing facilities to
complete replacement.

i o Concerns relating the the quality assurance program
for the unique underpinning have been resolved by
developing a special quality assurance plan for
this work.

i

| This report -provides ~ a brief history of the soils-related
problems at the Midland plant and presents design and con-
struction details of the remedial measures developed to
address these problems. It is intended for use in NRC
management reviews and as an introduction to this topic to
the Advisory Committee on Reactor Safeguards.

i
!
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| SUMMARY OF SOILS-RELATED ISSUES

AT THE

MIDLAND NUCLEAR PLANT
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i
'
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SUMMARY OF SOILS-RELATED ISSUES j
.

AT THE;

| MIDLAND NUCLEAR PLANT

;

BACKGROUND'

A construction permit for Midland Plant Units 1 and 2 was issued'

by the Atomic Energy Commission on December 15, 1972. Soils-
related problems were first identified in July 1978 when the

'

settlement monitoring program detected excessive settlement of
the diesel generator building (DGB). The building had settled'

3.5 inches at the point of greatest settlement, compared to
design predictions of 3 inches for the 40 years of expected plant
operation. Shortly thereaf ter, the Applicant verbally reported

,
' the matter to the NRC site inspector, and formally reported it

under 10 CFR 50.55(e) in September 1978.
,

'The plant design called for the placement of foundations for
3

j certain structures and portions of others on approximately
30 feet of compacted fill material overlying the natural material

;
of the site. Specifications governing the placement and

!

( compaction of fill material required typical controls over
; moisture content, lif t thickness, compactive energy, and in situ
i testing by the traditional soils engineering methods. As was
! later determined, controls in the areas of both placement and

testing were deficient.

Soil placement activities were conducted largely from 1975 to
i 1977. In August 1977, some settlement was detected for one of

seven foundation grade beams of the administration building.
I This is a nonsafety-related structure that houses plant offices.

The settlement was investigated by conducting test borings in the
near vicinity and by load testing the remaining grade beams. In
addition, two borings outside the immediate area of the failure

| were taken. The results of the investigation, which was
completed in September 1977, demonstrated adequately compacted'

soils, apart from those directly beneath the beam that had
se ttled .

The foundation construction of ' the DGB, for which construction
was started in October 1977, rests entirely on plant fill
material. The Applicant's initial response af ter discovering the
settlement problem in 1978 was to halt DGB construction, pending
investigation. Drs. R.B. Peck and A.J. Hendron, Jr., renowned

,

soils consultants, were retained. ]

The Applicant also initiated a soils boring program, which was
later extended to the entire site and resulted in over 350 soil
borings. The NRC, for.its part, initiated an investigation that
continued into the early part of 1979.-

|
! 1
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Based on results of soil boring samples taken from under the DGB,
the Applicant concluded that the soil beneath the DGB was
inadequately compacted. The consultants recommended in
November 1978 that the Applicant "preload" or " surcharge" the
structure. This involved placing a 20-foot layer of sand around

; the perimeter of and within the structure to accelerate
settlement, or more accurately, to " consolidate" the fill

,
' material. In the consultant's opinion, a significant advantage
.

of the preload process is its self-verifying nature. That is,
' when the preload is complete and effective, settlements under the
| structure approach a straight line on a settlement-versus-log-

time graph. In addition, excess pore pressures are dissipated, a'

fact which can be observed directly by piezometer measurements.;

I After a through review of the options available, the Applicant
elected to institute a surcharge loading program, which,

subsequently was started in January 1979. In early November
1978, the NRC staf f was advised that preloading was the
recommended remedial action for the DGB. The staff visited the
site in December of that year. Although the staf f expressed no
opinion at the time, it later objected to the Applicant's actions

j on grounds that the staff had not been provided adequate
: acceptance criteria before application of the preload. In the
! December meeting, the staff indicated that if the Applicant

implemented the preload, the Applicant would be proceeding at its
: own risk.

In August 1979, results .from the preload indicated to the
satisfaction of the Applicant and its consultants that thei

criteria for reaching secondary consolidation had been achieved.
Accordingly, the Applicant began removing the surcharge in
August 1979. The removal operation was completed within a month.

4

; Meanwhile in 1979, while the preload was in place, the results of
; an extensive boring program elsewhere on the site showed
| inadequately compacted soil under the electrical penetration

areas of the auxiliary building and under a portion of thei

I cantilevered section of the service water pump structure (SWPS),
| 1.e., the portion of the structure that rests on plant fill.
'

Neither building had undergone unusual or excessive settlement.
Nevertheless, the Applicant decided to underpin portions of both
structures to obtain adequate predictability of structural

| behavior under design conditions.

The possibility of liquefaction of inadequately compacted sandy
soils during seismic conditions also was studied. Grouting of
localized sand pockets was considered. However, the Applicant
decided upon a permanent dewatering system, because demonstrating
that all sand pockets had been successfully grouted was
considered difficult and because a dewatering system was both
practical and conclusive.

2
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The NRC staf f review of the Applicant's soils proposals was
delayed by the Three Mile Island accident. Late in 1979, the NRC
staff retained the U.S. Army Corps of Engineers as its
consultant. On December 6,1979, the staff issued an order
halting all remedial construction until such time as the
Applicant could prove to the staff that its proposed and
completed remedial actions were technically sound.

'

During 1979, the Applicant had responded at length to two sets of |

| 10 CFR 50.54(f) requests. However, the staf f did not find the
responses adequate. The Applicant requested a hearing and'

-

voluntarily agreed not to undertake further remedial * construction
without concurrence of the NRC staff, although a request for a
hearing suspended the ef fect of the staff order. As a result of
the hearing, staf f concurrence has been secured on the dewatering
system, portions of the auxiliary building underpinning, and
certain other work.

In June 1980, the staf f, still not assured that the preload had
brought about secondary consolidation of the fill under the DGB,
requested a series of borings to demonstrate, among other things,
that the preload had accomplished its purpose. The staff also
asked for borings at other locations, including the cooling pond

! dike. The Applicant's consultants advised against the borings
: because they believed errors inherent in this approach would lead
i to unpredictable results of little or no value. Because the

staff believed that the information relied upon by the
, consultants was ambiguous, the NRC staff maintained its view and
| the Applicant took the requested borings against the advice of

its consultants. Subsequently, the staff has come to believe
that the borings confirm the Applicant's predictions of future
settlement of the DGB.

| The next event of major consequence occurred on October 14, 1980,
when the staff changed its position concerning seismic criteria

,

: for the Midland site safe shutdown earthquake (SSE). The new
staff position, which was announced by a letter, was a departure
from criteria approved by the NRC when a construction permit for*

the plant was issued.

At the staff's request, the Applicant has agreed to revise its
underpinning proposals for the SWPS and auxiliary building in
order to incorporate this new criteria as a design basis.

The previous underpinning scheme for the SWPS used drilled piles
attached to the overhang portion of the structure by corbels.
This was found lacking under the heightened seismic loads. A.new
scheme making use of walls that extended from the structure's
original walls to the undisturbed natural material under the

,

cantilevered portion was adopted. :

Regarding the auxiliary building, a scheme involving caissons
under the electrical penetration area was also abandoned because )

1

3 |
|
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of increased seismic loads in favor of a wall extending under the
electrical penetration area and control tower. The modified
schemes were developed in mid-1981 and were presented to the NRC
staff in September 1981. The NRC staff has concurred with the*

concept of the new underpinning schemes.

To resolve the seismic issue raised in the staff's October 1980
letter, the Applicant proposed a site-specific response spectrum!

(SSRS) for the design of structural remedial work and for a
seismic margin analysis of existing structur.es. The staff has
concurred with this proposal. With regard to the auxiliary

; building underpinning proposal, the staf f agreed to conduct its
'

review in four phases to avoid construction delays associated
with obtaining staff concurrence. In late 1981, after the staff )
approved Phase 1, the Applicant started excavations for the

'

i access shaft for the underpinning.

During 1981, the Applicant discovered a problem with the borated
water storage tank (BWST) foundations. These foundations, which

j consist of a concrete ring beam and valve pit, are placed on
fill. A structural design error resulted in overstressing the
ring beam, creating cracks and the potential for yielding of
reinforcing steel. To resolve this problem, the Applicant I

decided to reinforce the old ring beam with a new concentric ring
beam to be constructed after preloading the valve pit. The NRC
staf f has concurred with this remedial concept. I

Because of the widespread natudd"Uf the fill problems, the
Applicant conducted additional plant fill analyses and proposed

"

remedial measures for underground piping located in plant fill
around the site. In some cases, existing pipes were proven j
adequate by analysis. In other instances, the Applicant opted to
excavate and rebed pipes. The NRC staff has concurred with the
decision regarding which pipes are to be rebedded. The Applicant
has also committed to replace a portion of the piping due to an
inability to reach agreement with the NRC staff on the acceptance

~

criteria for that portion of the existing piping.

Hearings have been conducted on some aspects of the soils problem
and the resulting remedial work. This includes the auxiliary
building, the BWST and its foundation, the cooling pond dike, .
underground piping, and the proposed SSRS. The NRC staff has i

conducted extensive reviews into the preload plan and its effect I

! on the DGB. In addition, the staff conducted extensive audits on
the SWPS and auxiliary building during early 1982. '

1
. Since the inception of the soils issues, the Applicant has

. provided the staff with substantial information through
10 CFR 50.55(e) reports, responses to 10 CFR 50.54(f) questions,
technical reports, and direct presentation in meetings. The
Applicant has participated in over 50 meetings with the staff on
soils-related issues. The 10 CFR 50.54(f) responses alone occupy
over 11 volumes of material.

! 4

.
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.

Because of the complexity of these soils-related issues, a
summary of tne technical details of the remedial work and the
quality assurance program applied to the work are presented in
seven parts, as follows:

Part I Diesel Generator Building

|Part II Auxiliary Building and Feedwater Isolation Valve
Pit

Part III Service Water Pump. Structure
Structure

Part IV Borated Water Storage Tanks

Part V Permanent Dewatering

Part VI Underground Utilities

Part VII Quality Assurance
d

.
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PART I: DIESEL GENERATOR BUILDING

1.0 INTRODUCTION

The diesel generator building (DBG) is a reinforced concrete
structure with three crosswalls that divide the structure into
four cells; each cell contains a pedestal to support a diesel
generator unit. She building is supported on continuous footings
that are founded at el 628' and rest on backfill that extends
down to approximately el 603' (see Figure I-1).

In July 1978, approximately 60% of the building was completed and
the pedestals were already in place. The recorded settlements of
the building at that time exceeded those which should be
anticipated under normal conditions. It appeared that the
building was settling due to the consolidation of the backfill
and was supported along the north portion by four electrical duct
banks acting as vertical piers and resting on the natural soil

;
' below the fill.

The Applicant decided to halt construction while an exploration
program was initiated to determine the quality of the backfill.

i Des. R.B. Peck and A.J. Hendron, Jr. were retained as consultants
to advise on the selection and the execution of any remedial
action.

The exploration program confirmed that the backfill did not meet'

the specified compaction requirements at all points and that the
fill consisted of cohesive soil, granular soil, and lean
concrete. The backfill ranged from very soft to very stiff for
cohesive soil and from very loose to dense for granular soil. At
the time of the exploration, the groundwater level ranged from
el 616' to el 622', and the cooling pond, located 275 feet south
of the building, had water level at approximately el 622'.

2.0 REMEDIAL ACTION

After review of settlement observations and results of an
exploration program, it was decided that remedial action was
necessary and several options were evaluated. Based on
consultants' recommendations, it was decided to surcharge the
area within and around the building.

The purpose of the surcharge was to accelerate the settlement so I

i that under the operating loads of the structure future settlement |

would be within tolerable limits. Furthermore, the procedure
would permit a conservative and reliable estimate of the future
settlement. Before the surcharge was placed, the duct banks were
separated from the building and soil instrumentation was
installed (see Table I-1).

I-1
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Surcharging consisted of placing 20 feet of sand above grade
(el 634') with the geometry shown in Figure I-1. The surcharge
was added in two principal increments as shown by the idealized
load history in Figure I-3. Surcharge was effectively begun on
January 26, 1979. At the same time, construction-cf the
remainder of the building was resumed and approximately 94% of

! the structural dead load was completed by the time the surcharge .

reached maximum level. The cooling pond level was also raised to
el 627'. Removal of the surcharge started on August 15, 1979,
when it had been ' determined that primary consolidation of the

,

soil had been achieved.:

1

The Applicant and its consultants have concluded that the
surcharge has consolidated the fill beneath the DGB such that the

i future settlement can be predicted. The Applicant has included
] this prediction in a structural reanalysis of the building and

concludes the DGB is capable of meeting its design requirements
over the operating life of the Midland plant.

The NRC staff has concurred with the prediction of future
,

settlement. Discussions with the staff on the structural
| reanalysis of the building are continuing.

3.0 DATA INTERPRETATION - SETTLEMENT PREDICTIONS'
t

Figure I-3 is a typical plot of settlement versus time for a
point ori the DGB, along with piezometer readings, cooling pond
elevation changes, and the idealized surcharge load history. The
same settlement data points have been replotted as settlement
versus the logarithm of time as shown in Figure I-2. This semi-
log plot shows the typical consolidation behavior with primary'

j consolidation completed and the secondary consolidation beginning
at approximately 100 days from the start of surcharge placement.'

This typical behavior permitted extrapolations to be made to
forecast the building settlement during its service life under

: the conservative assumption that the surcharge remains in place
for 40 years. Results of this extrapolation are shown in
Figure I-4.,

Upon surcharge removal, the building showed the expected rebound
; of about 0.2 inch. Following rebound and until the start of -

dewatering in September 1980, the building showed a maximum'

settlement of 0.1 inch. This is less than the range of 0.2 to
0.5 inch which was predicted on the basis of the previously
mentioned straight line extrapolation. Following dewatering.

activities, the building settled 0.4 to 0.5 inch (see Figure I-5)
due to lowering the groundwater table from approximately el 620'
to el 595' and the resulting settlement of the fill and natural
soil. This range is about half of that predicted on the basis of '

l. theoretical calculations.

|

I-2-
i

,
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Summery of Soilo-Related Issuas- -

at the Midland Nuclear Plant

'
4.0 SOIL EXPLORATION AFTER SURCHARGE

At the request of the NRC,11 soil borings were drilled in the
'

DGB area during April and May 1981 as a part of additional soil
investigation. Details of this investigation program were

; coordinated with the NRC staff and its consultants, the Army
Corps of Engineers. The results of the field investigation and
laboratory testing programs were provided to the NRC staff and

; its consultants. ~
i
<

-
|

4.1 SETTLEMENT CALCULATIONS '*

! At the request of the NRC, one-dimensional consolidation tests
were performed on the samples to provide an estimate of maximum
past consolidation pressure. The maximum past consolidation
pressures interpreted from the laboratory tests showed a scatter
predictable for consolidation laboratory tests on heterogeneous
fill. The data showed some of the interpreted maximum past
consolidation pressures were lower than would have been expected4

: after surcharging; a greater number were higher. Based on the
j assumption that the lower maximum past consolidation pressures
{ interpreted from the laboratory tests demonstrated that parts of
i the fill had not achieved full primary consolidation under
! surcharge loading, a settlement analysis was made to estimate

future primary consolidation under the DGB loading. This;

analysis predicted future primary consolidation settlement values'

ranging from 0 to' O.4 inch. ' Because this range is on the same
'

order as that measured as a result of dewatering, the settlements
predicted by this analysis were replaced with actual measured
settlement values shown in Figure I-5. During the meeting with
the NRC staff on February 23, 1982, the settlements calculated on
the basis of consolidation tests and measured settlements were

: discussed and the staff concurred with using measured dewatered
settlements plus predicted 40-year secondary consolidation
settlements to represent future settlements for the structure.

; 4.2 BEARING CAPACITY

! The results of the strength tests on cohesive soils obtained
| after surcharging provided shear strength parameters required for
! evaluation of the factors of safety against bearing capacity

failure under static and seismic conditions. The factor of
safety against a static bearing capacity failure is greater than.,

5, compared to the minimum acceptable value of 3. The factor of
*

safety against a bearing capacity failure for combined static and.

earthquake loads consistent with an SSE of 0.12g is greater than
2.7, compared to the minimum acceptable value of 2.

i
!

,
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5.0 EARTHQUAKE SETTLEMENT OF SAND

| On the basis of standard penetration tests conducted before
surcharge, it is estimated that the settlement of sand due to 1

earthquake ground shaking would be about 0.25 inch. !

|

6.0 DYNAMIC PROPERTIES OF BACKFILL

Seismic cross-hole testing was performed at two locations within
the DGB during November and December 1979 to determine the shear
wave velocity of the fill for seismic analysis. The data showed

i the shear wave velocity can be represented by a value of
500 ft/sec from ground surface to el 615' and by a value of
850 ft/sec from el 615' to el 600'.

7.0 SURCHARGE EFFECTIVENESS

Figure I-6 presents a comparison between the pressures that
existed during surcharge and those expected during the operating

| life of the structure. This comparison shows that at all depths
' the pressures that existed during surcharge exceeded those that

are expected while the structure is operational. This comparison
confirms that the settlements predicted on the assumption that;

the surcharge remains in place 40 years (see Figure I-4) are
conservative in that all loads added after surcharge removal,
including those due to permanent dewatering!"were less than the
surcharge loading at all depths.

8.0 STRUCTURAL REANALYSIS

At the conclusion of the surcharge program, a structural
reanalysis of the DGB was performed. This reanalysis accounted
for the actual settlement which had ocurred since the removal of
the surcharge, and for the additional settlement predicted to
occur over the 40-year life of the pla.nts

i This reanalysis proceeded by definfag :ne acceptance criteria for
. the structure. These acceptanca o it.. ia differ from the
| acceptance criteria used in the r'tia . ....L analysis and design of

the structure and set forth in the Psai only-in_the addition of
four load combinations that include the effect of settlement..

These additional load combinations are described in Section 8.1.

|
8.1 STRUCTURAL ACCEPTANCE CRITERIA

Because of the settlement problem, a structural reanalysis of the
DGB was performed in accordance with the structural acceptance
criteria which are consistent with FSAR Subsection 3.8.6.3, with
settlement effects included as outlined in the response to NRC

I-4
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Requests Regarding Plant Fill, Question 15 (Revision 3,
September 1979) . In accordance with an NRC staff request, an
additional comparative analysis was performed on the DGB in
accordance with the load combinations of ACI 349-1976 as
supplemented by Regulatory Guide 1.142.

8.1.1 Diesel Generator Building Analytical Model

The structural reanalysis of the DGB uses a finite-element model.
The required load combinations were applied to this model and the
resulting forces were investigated for compliance with the
structural acceptance criteria. The DGB was modeled as an
assemblage of plate, beam, and boundary elements to represent
soil.

8.1.2 Structural Adequacy Computations

The final structural reanalysis of the DGB indicated that in no
case was the maximum allowable rebar stress exceeded. In nearly 4
70% of the structure, the tornado load combination produced the
largest rebar stress levels. (The largest rebar stress value
calculated was 39.15 kai.)

8.2 LICENSING STATUS

During the meeting of February 24, 1982, the NRC staff,-in its
review of the testimony being prepared for the public hearings,

i requested additional analysis of the DGB. In particular, the
staff was Joncerned that settlement stresses induced in the
structure prior to and during the surcharge program may be
significant. Consequently, an additional analysis is presently
being performed to establish rebar stress values which existed
prior to surcharge removal.

[ 8.3 CONCLUSIONS
|

-

' The DGB is a massive, reinforced concrete structure with
extensive reserve strength. The structural reanalysis performed

| on ' the DGB verifies that the integrity of the structure will be
maintained under the most critical load ccmbinations. Based on
the analysis performed, it can be stated that the settlement has
had minimal effect on the structure, and it can be concluded that
the DGB will safely perform its intended function over the
operating life of the Midland plant.

!
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9.0 CONCRETE CRACKS

A set of electrical duct banks located beneath the building
foundation initially acted to restrain the even movement of the
structure during fill settlement. A systematic crack pattern was
observed in walls resting on the duct banks. Cracks in wallsi

that do not rest on duct banks are attributable to restrained'

volume changes during curing and drying of the concrete. Cracks
,,

were first mapped after the duct banks were separated from the l
<

DGB and prior to surcharge placement. Another crack mapping of )
the DGB was performed af ter surcharge removal to acertain the '

effect of surcharge.
,

The concrete cracks within the DGB were formally addressed in the |

response to Question 29 of the NRC Requests Regarding Plant Fill.
In this response, the cause and significance of the concrete
cracks in all structures were presented. Subsequently, during

! the NRC structural technical audit of April 1981, further !

discussion was held concerning the effects of the cracks and the i

additional rebar stress resulting from the concrete cracks. To '

evaluate the additional rebar stresses associated with the,
'

concrete cracking, a number of analytical approaches have been
| used and the results forwarded to the NRC in the response to

Question 40 of the NRC Requests Regarding Plant Fill. These
results indicated that because these stresses are strain-induced
secondary stresses, they do not af fect the ultimate strength,

capacity-of the cracked member.

In response to an NRC request for a nonlinear, finite-element
analysis to evaluate the effects of cracks on the integrity of
the DGB, an additional computer analysis of the DGB was
performed. This analysis was perfomed using a finite-element
program, Automated Dynamic Incremental Nonlinear Analysis

: (ADINA), which is a three-dimensional, nonlinear program capable
i of considering concrete crushing, cracking, crack widening, and

reinforcement yielding. The east wall of the DGB was selected
,

i for the ADINA analysis. A crack was modeled into.the east wall,
' and the ADINA analysis was performed for two governing load

combinations . The analysis indicated that the effect of concrete
cracks was localized and minor in nature. The results of this
ADINA analysis were submitted to the NRC followed by meetings
with the NRC staff to discuss these results.

I To address additional staff concerns, further evaluation of the
-existing concrete cracks was performed by Dr. Mete Sozen of the
University of ' Illinois and Dr. W. Gene Corley of Portland Cement
Association. The consultants agree that the DGB is capable of
withstanding the loads it was initially designed for, despite the
existence of concrete cracks. .A report addressing the evaluation

'
of cracks by the consultants has been presented to the NRC staff;
three meetings have subsequently been held to discuss the crack
report. A report on a crack repair program by' Portland Cement
Association for all cracks in all structures' will be submitted to R

|
,

I-6
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the staff in the near future. Furthermore , crack mapping for the
DGB continues at approximately yearly intervals.

A final resolution of the crack issue is still pending with the !

NRC staff.

.

l

!

|
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TABLE I-1

DIESEL GENERATOR BUILDING INSTRUMENTATION

Type Number

Building Settlement Markers 28.

Settlement Plates 52

Borros Anchors 60

Deep Borros Anchors 4

Sandex Gages 5

Piezometern 48

_ . ., .
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Summary of Soils-Related Issues
at the Midland Nuc3sar Plant

PART II: AUXILIARY BUILDING AND

FEEDWATER ISOLATION VALVE PIT
,

1.0 INTRODUCTION;

The 1978 investigation of the plant fill revealed inadequately
compacted fill under some areas of the auxiliary building and

j feedwater isolation valve pits ( FIVP,s ) .

The auxiliary building houses a number of safety-related systems,
including control and fuel handling. The general arrangement and

,

layout of this ouilding is shown in Figures II-1 and II-2. The
auxiliary building is constructed of reinforced concrete.

Parts of the auxiliary building foundations rest on plant area>

'
fill; namely, the railroad bay on the north side, the electrical
penetration areas for Units 1 and 2, and the control tower on the
south side. The rest of the auxiliary building is founded on
natural material.

,

1

'

The FIVPs are symmetrically located at the sides of each,

containment building and are adjacent to che auxiliary building,
i electrical penetration areas, turbine building, and the buttress

access shaft. Each pit is C-shaped with the open end in contact
_

with, but structurally separate from, the containment building.
Primarily, the pits enclose the Seismic Category I feedwater pipe
isolation valves. The FIVPs for both Units.1 and 2 are founded

'

on plant fill. Exhibit II-1 is a photograph of a scale model of
the auxiliary building and shows subsurface. conditions under the
electrical penetration areas and control tower.

The inadequately compacted fill under the electrical penetration,

: area of the auxiliary building and the FIVPs ' led co the need for
remedial actions for these structures. -;

:

!

! 2.0 DESIGN CONCEPTS
:

! As agreed upon with the NRC staff, remedial actions consist of
; the ~ following (see Figures II-3 and II-4):

a. Installing a system of concrete walls below the existing
foundations of the electrical penetrations areas and the

,

control tower'

b. Installing new concrete foundations for the FIVPs which
rest on new compacted granular fill.

The new foundation system provides permanent underpinning that '
will transfer the load of the affected structure from the
existing fill to undisturbed material.

II-1
|

.

. _ . _ _ _ .-.s ,e-4- .nm-e-. . - ,7- .- ..,,.,.,,,n, _ . - , ,-,c_ , --y - - - - , . ,y-, yw_..~_.m--- - ..- .



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

. .

Summary of Soils-Related Issues
at the Midland Nuclear Plant.

|

2.1 IMPLEMENTATION OF PLAN

; The structure, including the underpinning, has been analyzed for
the loads from the building, the effects of the 40-year
settlement of soil, and environmental effects such as earthquakes
and tornados. The dimensiors and major details of the

,

; underpinning have been finalized based on a design which used the
results of the analyses. The existing structure has been found
to be adequate / based on these structural analyses and design.
The supporting, undisturbed material also has been found to be j.

adequate.

'

Before construction of the permanent underpinning can be started, I
,

temporary support for the electrical penetration areas and the
control tower and lateral earth support are needed. This is the
temporary underpinning system. It allows equipment to be used
for mass excavation under the areas to be permanently supported.

i The temporary underpinning consists of constructing concrete
; piers under the turbine buildings and installing temporary beams,

under the electrical penetration areas. The piers provide
vertical support for turbine building column loads and support
the south end of the temporary beams. They also retain earth

4

during construction. Support for the north end of the temporary,

; beams is provided by steel columns resting on the ledge of the
! reactor building foundation. The control tower is suppored by

piers under the south wall and building columns. The piers are
constructed by hand digging pits and filling these with concrete.
After the pits are completed, the load is transferred by jacking.

A

| To construct the temporary underpinning, which is below the
existing foundations, access is needed from the present grade.

,

! Vertical access will be provided by two access shafts.
Horizontal access, which is required for pit construction, will'

be provided by drif ts (horizontal tunnels) .

The construction of temporary piers and permanent underpinning;

must be done in a dry condition. Because the present dewatering-

system is not adequate to lower the groundwater to the bottom of
the underpinning, an additional construction dewatering system is

,

needed. This will be accomplished by constructing a freeze'

curtain dam around the area supplemented by additional dewatering
| inside the dam.
;

i The freeze curtain dam is constructed by installing a network of
I vertical pipes in the ground connected to a common supply and
I return system. Chill'ed coolant is circulated throughout the

~

system to freeze the ground in the area of the pipes.

After completing the temporary underpinning, mass excavation
under the electrical penetration area, the control tower, and the
FIVPs is accomplished. During this excavation, the temporary
piers are tied by bracing to existing structures.

II-2
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i

! Completion of mass excavation provides the necessary access to i

construct the permanent underpinning. After the permanent, |

reinforced concrete underpinning is complete, the load is,

'
transferred from the temporary to the permanent underpinning.
The underpinning is connected to the structure with dowels (see
Figures II-5 and II-6). The excavations are backfilled with fill
material and concrete. At this stage, the permanent foundation

'

rests on undisturbed natural material and the underpinning
operation is co' plete.m

I

| During the underpinning operations, extreme care must be taken to
protect the existing structure. This is accomplished by removing

. only small portions of supporting soil during temporary
'

underpinning installation, and replacing it with a temporary
system with greater load bearing capacity. In addition, the

'
structure is monitored frequently for movements to ensure that

. these movements are below predetermined limits.
!

2.2 LICENSING STATUS

The design concept for the auxiliary building underpinning has,

i been presented and discussed with the NRC staff using several
methods: technical reports, testimony for the Atomic Safety and

'
Licensing Board ( ASLB) soils hearings, design audits by the NRC
staff, and technical meetings.

,

A technical report describing the underpinning was submitted on
September 30, 1981. This was supplemented by responses to NRC
staff requests for additional information on November 16, 1981,

i and by addendum on December 3,1981. This provided preliminary
analytical results. Specialized reports regarding the effects of'

cracking of concrete on the FIVP and the auxiliary building were
submitted on January 25, 1982, and January 29, 1982,
respectively.

Testimony presented at the ASLB soils hearings in December 1981
also provided the staff with information about the underpinning

,

i system.

| Design audits were conducted in the Bechtel offices at Ann Arbor, .

! Michigan, on three occasions: January 16 through 19, 1981;
'

February 2 through 5,1982; and March 16 through 19, 1982.
During these audits, the staff reviewed in detail the design-.

concepts and calculations for the temporary underpinning.i

Meetings between the staff and the Applicant were held on
: October 1,1981; November 4,1981; and February 26, 1982; to

discuss both the concept and details of the design. In addition,
i meetings were held December 10,1981; ' and January 11,1982; to
! specifically discuss effects of concrete cracking.

I The design concept has received NRC staff concurrence.

t
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3.0 STRUCTURAL ANALYSIS AND DESIGN |
'

Structural analysis of the auxiliary building and its j

j underpinning is performed in two parts:
1'

a. A seismic analysis using.a mathematical model to analyze
the structure for the dynamic conditions during a
seismi,c event

i b. A static analysis, where the static loads imposed on the
! structure, such as dead load, live load, wind load, etc,

are analyzed.

; The loads from these two analyses are combined in accordance with
| applicable load combinations. Load combinations presented in
! Final Safety Analysis Report (FSAR) Subsection 3.8.6 and
i supplemented by the Responses to NRC Requests Regarding Plant

Fill, Question 15, (Revision 3, September 1979) are used for the
i

j structure and the underpinning and its connections to the
structure. Additional. loading combinations based on American,

i Concrete Institute (ACI) Code 349-76 and supplemented by NRC

| Regulatory Guide 1.142 are used for the underpinning and its
connections to the structure.

1

3.1 SEISMIC ANALYSIS
2

\
A seismic model is developed to evaluate overall building'

i response to seismic loadings as well as to generate in-structure
response spectra for equipment design. The responses from this

i model provide input to other static analyses. The building is
! represented by a three-dimensional, lumped-mass stick model with

plate elements used to represent the stiffness of the shear walls
and underpinning in the electrical penetration area and control;

tower .
|

By NRC staff direction, the underpinning is designed to withscand-
the effects of the site-specific response spectra (SSRS) ground

; motion. The existing structure is evaluated for the effects of

{ the plant's original design basis as stated in the FSAR ground
motion description. In order to proceed with the underpinning'

design while NRC concurrence with the proposed SSRS was being
obtained, the structural forces resulting from the FSAR safe
shutdown earthquake (SSE) ground motion were multiplied by a
factor of 1.5 for design of the underpinning. The response from
- a 1.5 -times FSAR SSE envelops the final SSRS response.

The seismic analysis of the underpinned structure has been
completed -and the results are being used for the static analysis
of the underpinning and reevaluation of auxiliary building
equipment for seismic loadings.

-II-4
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1

3.2 STATIC ANALYSIS

3.2.1 Finite-Element Models

The superstructure and underpinning of the auxiliary building are
analyzed by a finite-element method. The structure is analyzed
for four conditions with four different finite-element models.
Each model is briefly described below. The modeled conditions

*

are: I

a. Construction sequence of the proposed underpinning

b. Long-term loading without connecting the underpinning to
the building

c. Long-term loading with full connection between the
underpinning and building )

d. Short-term loading with full connection between the
underpinning and building

The models consist primarily of plate elements. Beam elements
are used to represent columns, minor concrete elements, and major
steel components of the structure. The nodal mesh is intensified
in the areas significantly affected by underpinning. The soil
subbase is represented by boundary springs placed under the
foundation areas. The spring constants are based on appropriate
soil response predictions as dictated by the load duration.

The underpinning is modeled as a continuation of the main shear
walls in the control tower and the auxiliary building electrical '

penetration areas and extenis the full length under these areas.

3.2.2 Construction Model

A construction sequence model reflects loadings on the structure
during various stages of temporary underpinning. This model is
used to investigate the construction sequence as the existing
soil support of the structure is sequentially replaced by jacking
loads.

Several variations of this model are utilized, modeling
differences in the total number of boundary springs which are
replaced by jacking loads. The temporary underpinning is
reflected as a jacking load in this model. The spring constants
for the boundary springs reflect the soil properties prior to
underpinning. The load cases applied to the model include dead

,

load, live load, jacking loads, external hydropressures, soil
pressures, and wind loads.
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,

3.2.3 Models for Long-Term Loads
!

{ 3.2.3.1 Underpinning and Structures Disconnected

i This model is used to investigate the effects of long-term loads
! with the underpinning disconnected from the superstructure. This
! model represents the construction stage when the superstructure
i and underpinning are separated by a series of hydraulic jacks and
j shims with the jacks and shims totally supporting the underpinned
4 areas. Structural interaction is produced by placing upward

jacking loads on the superstructure and placing equal and4

opposite loads on the underpinning.

The boundary springs have spring constants based on the predicted
3

soil response to long-term loads. The load cases applied to the,

1 model are dead load, live load, external hydropressures, soil
'

pressures, jacking loads, and wind loads.

!

3.2.3.2 Underpinning and Structures Connected

i This model is used to investigate the effects of long-term loads
I with the anderpinning fully connected to the superstructure. The
j load cases applied to the model include dead load, live load,

'
j soil and water pressures, and differential settlement loads. The
i differential settlement is considered in the model by calculating
j appropriate spring constants based on settlements.
I

j Based on the properties of the natural materials, over the
: 40-year life of the underpinning, the settlement after
1 construction is predicted to be 0.3 inch at the control tower and
J 0.2 inch in the electrical penetration area. The main portion of
} the auxiliary building is predicted to settle in the range of
'

O.1 inch to 0.5 inch. These predicted settlements are based on
i an investigation conducted by Woodward-Clyde Consultants (WCC),
j who performed soil borings and laboratory testing of the
: undisturbed natural materials. These tests show the
j preconsolidation pressure of the natural materials to be between
; 30 to 40 tons /sq ft.
1

3.2.4 Model for *Short-Tern Loads

| This model is used to investigate the effects of short-term loads.
i with the underpinning fully attached to the superstructure. The

spring constants for the boundary springs are based on the
i predicted soil response to short-term loads. The load cases
; applied to the model are ' east-west earthquake, north-south
i earthquake, vertical earthquake, tornado, wind, and pipe rupture
|, loads.
! -

i
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I 3.3 DESIGN

] The results of the structural analyses are factored and added in
specific combinations to evaluate the structural adequady of the
structure and underpinning. This verification ensures that,

! computed stresses and loads will be lower than or equal to the
; allowable stresses and capacities.
! *

3.3.1 Temporary Underpinning

Salient design features of the temporary support system include

|
(see Figure II-8):

a. Steel frames, as shown in Figure II-9, supporting the
FIVPs.

b. Thirty-six concrete piers at the north end of the
i turbine building - These piers support the turbine

building column load on Column Lines K and Kc and also
* retain soil under the turbine building basemat. These

i piers are permanently left in place. The piers are
braced with struts and tie rods to transmit lateral ;

loads to the containment wall.
i

i c. Three frame supports under each electrical penetration
area - Each frame support consists of a concrete pier,4

! needle beams, and steel columns supported on the reactor
building foundation slab or on another concrete pier
(see Figure II-10). These frames also support part of
the turbine building load.

d. Ten' concrete piers under the south side wall of the
control tower - These piers are a part of the

: underpinning wall for the control tower. Struts are
; provided to transmit lateral loads from the soil under
; the turbine building to the auxiliary building.
i .

] e. Additional concrete piers under each of the three
existing steel columns inside the control tower - These
piers are part of the permanent underpinning.

I
f. Two concrete piers below each buttress access ' shaft -

These support the reaction load from the temporary steel
frames which support the FIVPs and retain soil under the

,

buttress access shaft. These piers,are permanently left
in place.;

i
'

g. Tunnels under the turbine building and access drift
; tunnels - These tunnels and drifts are constructed by

the usual construction methods utilizing lagging and
steel frames.

,

|

|
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h. Temporary post-tensioning - The temporary dewatering
system removes the buoyancy force r.ormally provided by
groundwater under the electrical penetration areas. To
compensate for this ef fect during construction, a
temporary system of post-tensioning ties is installed to
apply a compressive force to the upper part of the east-
west walls of the electrical penetration areas. The
post-tensioning ties are removed when the temporary
supports are installed and jacking loads are applied
under the electrical penetration areas.

The temporary support system is designed to resist the calculated
imposed loads using ACI and American Institute of Steel
Construction ( AISC) codes.

3.3.2 Permanent Underpinning

Design features of the electrical penetration and control tower
areas are (see Figures II-3, 4, 5, 6, and 7):

a. The proposed underpinning for the Unit 1 and 2
penetration areas are a 6-foot thick, reinforced
concrete wall 38 feet high belled out to 10 feet thick
at the bottom. The belling limits bearing pressures to
the allowable values. The underpinning walls under the
control tower are 6 feet thick, 41 to 47 feet high, and
are belled out to 14 feet thick. The walls are
constructed to act as a continuous member under the
perimeter of the structures. Individual piers are
provided to underpin interior columns of the building.
The entire wall and pier system is founded on
undisturbed natural material.

b. Allowable bearing pressures for the undisturbed natural
material is b.ssed on a safety factor of 2 for dynamic
loading and 3 for static loading. The ultimate bearing
capacity for the natural material is based on the
undrained triaxial tests performed on the WCC boring
samples. Those yielded a median shear strength of
7.6 ksf.

A design jacking force is applied to the existingc.
structure to provide. adequate load transfer from the
structure to the permanent underpinning. These jacking
forces transmit the structural loads through the
permanent underpinning wall to the bearing stratum.

d. Dowels connect the underpinning walls and the existing
structure at the vertical and horizontal interfaces.
The dowels are designed to transfer shear and tension
forces between the structure and the underpinning wall.

II-8
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These dowels are connected af ter the permanent load
transfer is accomplished.;

3.4 LICENSING STATUS

| The structural analysis for the underpinning was presented in
j technical reports, ASLB hearing testimony, design audits, and
' meetings as previously indicated in Section 2.2.

; The seismic analysis was covered in detail during testimony by
! Dr . R. P. Kennedy of Structural Mechanics Associates (SMA) and

Dr. P. Hadala of the U.S. Army Corps of Engineers (representating
the NRC staff) during the ASLB soils hearings of December 14,

',j 1981.

4 As indicated in Section 2.2, three design audits have been
j performed by the NRC staff. During these audits, structural

design calculations for the temporary underpinning and the4

{ resulting structural stresses have been reviewed in detail.
>

Preliminary analysis of the permanent underpinning has been
i completed and the results presented to the staff. Analysis of

the temporary rnderpinning also has been completed and audited by
| the staff. Analysis of the final underpinning is being completed
; and when finished will be presented to the NRC staff.

Design of the temporary underpinning is complete and has been
presented in technical reports, meetings, and design audits.

; Drawings are being issued for construction. Start of

! construction is currently awaiting NRC concurrence and is
scheduled for May 1982.

As directed by the NRC, the Applicant is performing a parametric
j analysis by varying the subgrade reaction modulus for the till
| under the auxiliary building to a value of 70 kcf. The Applicant
i also will perform, at the NRC's direction, an analysis of the
; electrical penetration ' area for the effects on existing soil
' support caused by the adjacent access tunnel under the turbine

building. A confirmatory load test on the bearing stratum will'

be performed.

|

4.0 CONSTRUCTION SUPPORT PROGRAMS

! 4.1 GROUNDWATER CONTROL

! At the start of underpinning work it is anticipated that the
groundwater level will be at about el 600' . Because this work
will extend at least 29 feet below that level, the control of
groundwater level will be an important prerequisite for
successful completion.

II-9
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i

The underpinning work is in a location with limited access,
| bounded by the two containment buildings, the main auxiliary

building, and the turbine building. In the immediate

i construction area, groundwater will be removed by pumping from
| dewatering wells.

! To reduce recharge of groundwater into this narrow area, an
underground freeze curtain dam will be constructed. The proposed
layout of the dam is shown in Figure II-11. The dam will be
formed by drilling a line of boreholes at approximately
4-1/2-foot spacing And circulating glycol coolant at low4

I temperatures through pipes in the boreholes. The coolant will
freeze the soil in a narrow strip along the line from el 610'
down to the undisturbed glacial till. The frozen soil will act
as a dam and reduce subsequent seepage of groundwater from the
pond side toward the underpinning construction area. The freezei

i curtain dam will be formed in permeable sandy soil that exists
above the glacial till and below el 610'. The actual extent of
these sandy soils will be determined by the initial borehole

j drilling.
I
i The existing clay cutoff dike along the western edge of the power

| block will form a part of the underground dam. The effectiveness

! of the dewatering system will be monitored by measurements of the
groundwater levels using piezometers located in the work area.4

4

Design of the groundwater control system is complete and has been
; presented to the NRC staff in a technical report, meetings, and
i audit discussions. NRC concurrence has been received for

installation and activation of the groundwater control system.i

| Installation is approximately 754 complete. The safety-related
utilities crossing the freeze curtain dam will be isolated by*

i excavating so that they are unaffected by any potential heave of
j the ground due to freezing operations.
3

I
'

4.2 ACCESS SHAFT

Immediately east and west of the two FIVPs and adjacent to the,

| turbine building, shaf ts are being constructed to provide access
for workers and equipment for the underpinning wo'rk. The

! location of the west access shaft is shown in Figure -II-12. The
! east access shaft will be symmetrically located. Each shaft will
; be about 16 feet by 26 feet in clear plan dimensions.
!

! The shaf ts will be excavated in three phases. Initially, they
will be excavated to el 609' to permit installation of the
initial underpinning piers beneath the adjacent turbine building
basemat. These piers will constitute permanent underpinning for,

'
the turbine building. When the initial turbine building
underpinning is completed, the access shaf ts will be lowered to

|
el 600' to provide access for excavation beneath the FIVPs.

|

II-10

(

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



*
.

. .

Summary of Soils-Related Issues
at the Midland Nuclear Plant

After all temporary underpinning is completed for the FIVPs and
electrical penetration areas, the two access shaf ts will be
gradually lowered from el 600' to el 571'. At that time, a level
working surface extending into the shafts will be constructed for
the general excavation and removal of soil down to el 571'
beneath the FIVPs, electrical penetration areas, and control
tower .

The shafts will be constructed using standard methods and
utilizing soldier piles, wales, and lagging.

The access shaft design is complete and has been presented in a
technical report, meetings, and the audit of January 18 through
20, 1982. NRC concurrence has been received for installation to
el 609' and this installation is complete. El 609' is the
foundation level of the FIVP, auxiliary building, and turbine
building.

5.0 CONSTRUCTION PROGRAMS

5.1 TEMPORARY UNDERPINNING

In order to construct the permanent underpinning, it is necessary
first to install a temporary underpinning system to support the
FIVPs and portions of the turbine building, electrical

.

penetration areas and the control tower. The temporary
~'"Qnderpinning system is shown in Exhibit II-2, which is a

photograph of a scale model.

The following is a summary of the construction sequence of the
temporary underpinning on the east side. The sequence for the
west side is similar. The layout and the identification numbers
of the underpinning system are shown in Figures II-8 and II-9.

The initial effort for the temporary underpinning was to
construct access shafts to el 609'. This is the bottom of the
turbine building and electrical penetration area foundations. It
is also necessary to support the FIVP with steel framing. The
purpose of these activities is to obtain access to the initial
turbine building supports. Construction of both of these
activities has been completed.'

The next step will be to provide support to the turbine building
near the electrical penetration area by constructing Piers E-9
and E-12. Before constructing these piers, the freeze curtain
dam, which is near completion, will be activated to control
groundwater. The completion of these turbine building niers is
necessary to construct the tunnel / drift under the turbine
building and to access the first support, Pier E-8, for the
electrical penetration area.

II-11
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3

a

| Pier E-8 will be completed next and the first excavation under
the electrical penetration area will be begun to install the
needle beams needed to provide the first support for the

i.

! electrical penetration area (see Figure II-10). The completion -

of Pier E-8 and the needle beams is very important to the1

temporary underpinning operation because af ter their completion, i

the entire weight of the electrical penetration area can be'

supported and any loss of soil support under the electrical |

! penetration area is no longer critical. With Pier E-8 and the |

needle beams in place, the tunnel under the turbine building can |

f be extended to access the first corner Pier E-1 of the control
i tower. While extending the tunnel, additional piers on Column

Line Kc, to support the turbine building columns, are
i constructed.
1

The corner Pier E-1 of the control tower will be completed and
jacked next. The completion of the control tower corner piers is,

crucial because after this the remaining control tower and

|
electrical penetration area temporary underpinning piers can be

; simultaneously constgueted.
! With completion of the temporary underpinning piers, the weight

of the electrical penetration area and control tower can be
completely supported and the mass excavation under the electrical
penetration area and control tower can begin. For performing the,

'

mass excavation, the access shaft will be extended to el 571'.
;

With completion of the mass excavation, the permanent ,

underpinning can be started.

5.2 PERMANENT UNDERPINNING;

,

A continuous underpinning wall resting on undisturbed natural
material will be provided under the control tower and the
electrical penetration area exterior walls. Also, a new concrete

;

; foundation resting on new concrete, which, in turn, is set on new
i compact granular fill, will. be provided for the FIVPs. This

underpinning provides the necessary vertical and horizontal
support to the affected part of the structure. The details of
the permanent underpinning are shown in Figures II-3, 4, 5, 6,
and 7.

A summary of the construction sequence for the permanent
underpinning follows.

Af ter the completion of mass excavation, the pe'emanent wall ender
the electrical penetration areas and the permanent section of the
wall in the. control tower area can be constructed. At this
stage, compacted backfill will be placed below the FIVP area and

|
a new slab will be poured at el 600' .i

|
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After completion, jacks will be placed on the wall. Jacking'

forces will be transferred from the temporary to permanent walls
in stages. Adjustments will be made until all the load is
transferred from the temporary to the permanent underpinning and
the wall has reached the final design jacking load. The slab

| under the FIVP foundation also will be jacked against the FIVP to

J transfer the load from the temporary steel support to the new
; slab.

.

Jacking loads will be held on the permanent underpinning and the
settlements monitored. When the settlement rate has reached a'

predetermined value, the jacking load will be locked off. The
i permanent underpinning walls will be connected to the existing

structure by grouting and the gaps filled with grout. For the
FIVP, the area between the new slab -and the FIVP existing.

foundation slab will be filled with lean concrete. At this
stage, the excavation will be backfilled with fill or lean
concrete and the permanent underpinning will be complete.!

,

The design of the underpinning is complete to the preliminary
safety analysis report (PSAR) level and has been presented in the

,

i technical report and in meetings. NRC concurrence to proceed

| with construction has not been received.

There are no unresolved issues regarding the permanent
underpinning and an operating license level design audit will be
conducted by the NRC staf f.

5.3 BUILDING MODIFICATIONS
,

I
; Preliminary analysis indicates that strengthening may be required

for one area of an existing slab at el 659' for certain loading'

combinations, including seismic loads. This area is between the'

I control tower and spent fuel pool at the operating floor level.
j Detailed analysis is being performed to resolve this concern.

! Because this strengthening, if required, is needed only to resist
1. loads during a seismic event, it is not required prior to or

during underpinning but will need to be installed prior to fuel
: load. The present plan is to finalize the design for this
I strengthening, if required, af ter the final analysis of the

building and underpinning is completed.
.

$ 6.0 MONITORING PROGRAM
:

| To ensure that installation of the underpinning system is

{~ proceeding within acceptable limits, a monitoring program will be
implemented during construction. This program has three parts:
building movement and strain, cracking, and underpinning.

II-13
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6.1 BUILDING MOVEMENT AND STRAIN MEASUREMENT
i

! The underpinning methods to be used require that the soil be
removed in small, discrete units and that these units be replaced
with load bearing units of greater capacity than the unit that"

was removed. Discrete units are removed and replaced
progressively, according to a predetermined plan, in a manner
that will maintain the stresses in the structure below allowable
limits.

.

Two systems will be used for detecting vertical and horizontal
movements of the auxiliary building. The first system is for
detecting movement of the reactor containment, auxiliary

: building, and turbine building with respect to a fixed datum.
The second system is for detecting relative movement of the
auxiliary building to the other structures.

.

,

The first system consists of seven deep-seated benchmarks to
! serve as reference points for measuring movement of the free ends

of the electrical penetration areas, the east and west ends of!

the control tower, and the main auxiliary building. Movement
4

| will be measured with dial gages and electronic linear variable
. differential transducers (LVDTs). The precision of this

instrumentation is +0.001 inch and the accuracy is +0.005 inch.'

;

j The second system will measure relative vertical movement between
' the structures described above by means of dial gages and LVDTs.

Those relative readings will have an accuracy of +0.005 inch. In
j, addition, movements of the FIVPs will be monitored using LVDTs
a and one deep-seated benchmark in each pit.

I Because of direct reading and high precision, the benefit of the
j movement measurement system is that data is readily produced for

sensing differential movements and developing trends.

Relative horizontal movement will be measured at vertical4

measurement locations with relative movement dial gages and4

LVDTs. In addition, relative horizontal movement between the
,

turbino building and auxiliary building will be measured at the '
1

roof level of these two structures. ''

; Strains will be monitored. in critical areas, which include the
j slab at el 654', the walls at el 614', and the connection of the
i electrical penetration area and control tower roof.

Additionally, selected steel beans at el 659' will be provided-

with strain gages.

!4
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Summary of Soils-Related Issues;

! at the Midland Nuclear Plant
|

1 6.2 CRACKS

: 6.2.1 Existing Crack Evaluation
1

i The existing cracks in the control tower, electrical penetration
j area, and FIVPs have been monitored. The size and location of

existing cracks have been recorded on crack map drawings. The
i Applicant's consultant, Portland Cement Association (PCA),

evaluated the structural significance of these cracks based on
; its site visit and review of the crack maps. The consultant
i concluded that all cracks are attributable to restrained volume

changes that occur during curing and drying of concrete. PCA;

also did not observe any structural distress during the visit. [

! The consultant's evaluations and conclusions are contained in
! reports submitted to the NRC staff on January 25 and 29, 1982.
!
!

[ 6.2.2 Crack Monitoring During Underpinning

Existing cracks will be monitored for changes in length and width
.

during various phases of construction. The areas containing
i cracks will be inspected for new cracks that, if present, will be

similarly mapped and monitored.

! Because of the sequence of construction procedures, it is not
! _ anticipated that existing cracks will significantly widen or that
| significant new cracks will appear. However, any new structural
j cracks exceeding 0.01 inch in width or any crack exceeding

0.03 inch in width will be evaluated by PCA to determine whether1

j underpinning operations should stop or continue. . If development
j of yield strain is inferred from any observed crack, underpinning
j will be stopped and an evaluation made by PCA before continuing
j underpinning operations.

!

] 6.2.3 Repair of Cracks *

A report on a crack repair program by PCA for all cracks in all
i structures will be submitted to the NRC staff in the near future.

?

6.3 UNDERPINNING
:

i During underpinning installation, each temporary pier will be
' instrumented to monitor deflection of the pier tops and bottoms.

Pier top movement will be monitored with readings taken between
the underside of the foundation slab and the pier top..

| Monitoring will begin after pier concrete is placed and will
include measurements during and after initial jacking. In,

j addition, the underpinning wall movements will be similarly
monitored.

4

I
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at the Midland Nuclear Plant

Pier and wall bottom movement will be monitored by a rod attached
to a plate at the base of the underpinning. The rod will be )
greased and enclosed in a small diameter pipe sleeve. The rod

!

and sleeve will extend to the top of the pier before the pier
concrete is placed. Rod movements will be recorded by dial gage |

'

extensometers simultaneously monitoring the movement of the pier
or wall top. These instruments produce measurements relative to
the position of, the base slab. Absolute top and bottom movement
values can be obtained by adding the measurements of movement, if
any, of the base slab obtained from the deep benchmark
monitoring.

t

The instrument readings for the movement of the pier base and top
will be compared to anticipated values for creep and shrinkage of
concrete and for the soil settlement. Actual values will be
compared to expected values to determine when the final jacking
loads can be locked off.

Carlson gages will be used to measure loads in selected temporary-

piers.

6.4 LICENSING STATUS

The design of the monitoring program is complete and was
presented in a technical report, the meeting of February 26,
1982, and design audits. NRC concurrence'has;been received for
insta11atibW and operation. InstaMation is currently in
progress. '.,
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Summary of Soils-Related Issues
at the Midland Nuclear Plant

PART III: SERVICE WATER PUMP STRUCTURE

1.0 INTRODUCTION
'

~

The 1978 settlement of the diesel generator building (DGB) and
subsequent plant soil investigation revealed inadequately
compacted fill.under a portion of the service water pump
structure (SWPS).

The SWPS is a two-level, rectangular, reinforced concrete
structure. Figure III-1 shows a general arrangement of this
building. The foundation slab for the lower part of the building
rests on undisturbed natural material. The foundation slab for
the upper part of the building rests on plant fill.

The inadequately compacted fill resulted in the need for remediali

action for the overhang portion of the structure (the portion;

: founded on fill material). The remedial action is described
: below. *
!

2.0 DESIGN CONCEPT
1

The remedial action agreed upon with the NRC staff consists of
installing a permanent, continuous underpinning wall under the

; foundation of the overhang portion-of the structure (see
Figure III-1). The wall transfers the loads of this part of the
structure from the fill to undisturbed natural material. The
wall is connected to the' existing structure.

| 2.1 IMPLEMENTATION OF PLAN

The structure, including the underpinning, has been analyzed for
; the loads from the building, the effects of the 40-year
; settlement of soil, and environmental effects such as earthquakes

and tornados. The dimensions and major details of the
'

underpinning have been finalized, based on a design which used
the results of the analyses.. The existing structure has been

j found to be adequate based on these structural analyses and
design. The supporting undisturbed material has also been found;

' to be adequate.

! The underpinning wall is constructed in small sections-(piers)
which are tied together to form a continuous wall. The piers'are.

constructed by hand digging pits and filling them with concrete.
Af ter a pier is completed, the load - from the structure is
transferred by jacking to a predetermined value known as initial
jacking load.

III-1
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Summary of Soils-Ralat6d Issues
at the Midland Nuclear Plant

! To construct the underpinning piers, which are below the existing
foundations, access is needed from the grade elevation. This
access is provided from the outside of the building by open
excavation for the piers on the ncrth and the east walls. The
access for the piers on the west wall is provided by an access
shaf t from the grade and a tunnel under the base slab for the
overhang portion.

The underpinning is to be constructed in a dry condition.
Because the present site dewatering is not adequate to lower the
groundwater to the bottom of the underpinning, additional
dewatering is accomplished by installing dewatering wells aroundi

the areas to be excavated.

The first piers to be constructed are three corner piers at the
two corners of the underpinning walls. The completion of these
piers is very Laportant to the underpinning operation, because at
this stage the entire weight of the overhang can be supported
without depending on the fill. Therefore, the loss of fill
support is not critical after this stage.

After the corner piers are completed, the remaining piers, excepti

four sections on the east and west walls, are completed based on
a predetermined sequence. At this stage the building is
supported by initial jacking loads.

The jacking is now adjusted to the final design jacking loads.
The settlements are monitored and af ter the rate rf settlements
has reached a predetermined value, the jacking load is locked
off.

The underpinning is now connected to the structure by anchor-
bolts and dowels and by constructing the remaining sections on

i the east and west walls. Al so , the gaps between the underpinning
j and the existing structure are filled with grout. All the

excavations are backfilled with fill cr concrete. At this stage,'

the underpinning wall rests on undisturbed material and the
underpinning operation is complete.

'

During the underpinning operation, extreme' care must be taken to
protect the existing structure. This will be accomplished byi

; removing only small portions of supporting soil and replacing
these with piers of greater load-bearing capacity. In addition,
the structure will be monitored frequently for strains to ensure

i that these remain below predetermined limits.

! 2.2 LICENSING STATUS

The design concept for the SWPS underpinning has been presentedi

and discussed with the NRC staff using several;

methods: technical reports, meetings, and design audits by the
staff.
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Summary of Soils-Ra4ated Issues
at the Midland Nuclear Plant

A technical report describing the underpinning was submitted on
August 26, 1981. This was supplemented by responses to NRC staff
requests for additional information on November 16, 1981, and by
an appendix, dated February 23, 1982, to the August report.

A meeting between the staff and the Applicant was held on
September 17, 1981, to discuss both the concept and details of
the design. Additional meetings were held on February 23,
through 26, 1982, to discuss the finite-element model,
construction aspects, and geotechnical issues.

A design audit was conducted in the Bechtel offices at Ann Arbor,
Michigan, on March 16 through 19, 1982. During the audit, the
staff reviewed the design calculations for the SWPS underpinning.

The design concept of the SWPS underpinning has concurrence from
the NRC staff.

3.0 STRUCTURAL ANALYSIS AND DESIGN

The structural analysis of the SWPS and its underpinning is
performed in two parts:

a. Seismic analysis using a mathematical model to analyze
the structure for the dynamic conditions during a
seismic event

b. A static analysis using different models to analyze the
structure for the static loads, such as dead, live, and
wind loads, etc imposed on the structure.

The results of these two analyses are combined in accordance with
applicable load combinations. Load combinations presented in
Final Safety Analysis Report (FSAR) Subsection 3.8.6 and
supplemented by the Responses to NRC Requests Regarding Plant {
Fill, Question 15, (Revision 3, September 1979) are used for the
structure and the underpinning and its connections to the
struct ure . Additional loading combinations based on American
Concrete Institute (ACI) Code 349-76 and supplemented by NRC
Regulatory Guide 1.142 are used for the underpinning and its
connections to the structure.

3.1 SEISMIC ANALYSIS

A seismic model is developed to evaluate overall building
response to seismic forces as well is to generate in-structure
response spectra for equipment design. The seismic forces are
determined using a lumped-mass model with the response spectrum
modal superposition technique. The computed seismic response
accelerations are multiplied by the structural element masses to
provide the seismic forces for the seismic structural analysis.
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Summary of Soils-Related Issues
at the Midland Nuclear Plant

The underpinning is designed by staff direction to withstand the
effects of the site-specific response spectra (SRSS) ground
motion, while the existing structure is evaluated and found
acceptable for the effects of the FSAR ground motion description.
In order to proceed with the underpinning design while NRC
concurrence with the proposed SRSS was being obtained, the
structural forces resulting from the FSAR SSE ground motion were
multiplied by a factor of 1.5 for design of the underpinning.
The response from 1.5 times the FSAR SSE envelops the final SSRS l

'response.

The seismic analysis of the underpinned structure has been
completed and the results have been used for the static analysis
of the underpinning.

3.2 STATIC ANALYSIS

The static structural analysis uses a finite-element analytical
model capable of representing the structure behavior. The
interf ace between the existing structure and the underpinning
wall is modeled to transfer loads. The soil media are
represented by springs of appropriate stiffness at the base of
the structure.

The analysis uses different analytical systems requiring two
. dif ferent models and appropriate springs. The two analytical

models that have been developed are used in the following manner.

3.2.1 Disconnected Model

A disconnected model, in which the underpinning wall is not
connected to the structure, is used to investigate various
construction stages. This model is also utilized in combination
with the connected model to determine preload effects on the
existing structure due to jacking.

,

3.2.2 Connected Model

A model in which the underpinning wall is connected to the
i structure is used to investigate the effects of long-term loading
! such as differential settlement and short-term loading such as
'

seismic forces. The dif ferential settlement is considered in the
model by calculating appropriate spring constants based on
settlements of the underpinning and the existing structure.

Based on the properties of the natural materials, it is estimated
that the settlement of the underpinned structure af ter
construction is completed will range from 0.1 inch to 0.2 inch
for the 40-year life of the structure. The settlement of the
main SWPS will' range from 0.2 inch to 0.3 inch for the 40-year
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Summary of Soils-Related Issues
at the Midland Nuclear Plant

life of the structure. These predicted settlements are based on
an investigation conducted by Woodward-Clyde Consultants (WCC),
who performed soil borings and laboratory testing of the
undisturbed natural materials. These tests show the
oreconsolidation pressure of the natural materials to be
48 tons /sq ft.

3.3 DESIGN OF, UNDERPINNING

The results of these structural analyses are then factored and
added in specific combinations. The results are used to evaluate
the structural adequacy of the structure and the underpinning.
The computed stresses or loads ara ensured to be lower than the
allowable stresses or capacities.

The underpinning walls and their connections are designed to meet
the requirements set forth in FSAR Subsection 3.8.6 as
supplemented by the Responses to NRC Requests Regarding Plant
Fill, Question 15, and ACI 349-76 as supplemented by NRC
Regulatory Guide 1.142. The capacity of the existing structure
is reviewed in accordance with FSAR Subsection 3.8.6 requirements
and Question 15 of the Responses to NRC Requests Regarding Plant
Fill.'

3.3.1 Underpinning am ._ _

The design features of the underpinning are described below.

The proposed underpinning, as shown in Figure III-1, is a 4-foot
thick, reinforced concrete wall that is 30 feet high and is
constructed to act as a continuous member under the perimeter .of
the structure overhang. The entire wall is founded on
undisturbed natural material. The base of the north underpinning
wall is belled out to a 6-foot thickness to limit bearing
pressures to the allowaable values, whereas the bases of the east
and west side walls are 4 feet wide.

,

The allowable bearing pressurer for the undisturbed natural
material are based on a safety factor of 2 for dynamic loading
and 3 for static loading. The ultimate bearing capacity for the
natural material is based on the undrained triaxial tests
performed on the WCC boring samples. These yielded a median
shear strength of 18 ksf.i

-A jacking force is applied to the overhang perimeter to provide,

I adequate lord transfer from the structure to the underpinning.
These jacking forces transmit the structural loads through .the
permanent underpinning wall to the bearing stratum.

Dowels and anchor bolts connect the underpinning walls and the
existing structure at the vertical and horizontal interfaces.-

III-5
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at the Midland Nuclear Plant

The dowels and anchor bolts are designed to transfer shear and
,

tension forces between the structure and the underpinning wall.

3.3.2 Temporary Post-Tensioning :

1

A temporary post-tensioning system is designed to apply a
compressive force to the upper part of the building along the
north-south exterior walls. This post-tensioning is required to
compensate for the loss of buoyancy, which results in additional
forces on the overhang, when the construction site dewatering is
installed.

The post-tensioning and the access shaf t design are based on the
ACI 318 and ' American Institute of Steel Construction ( AISC).

Codes.

3.4 LICENSING STATUS

Structural analysis and design for the underpin $ing was presented~

in the technical reports, meetings, and a design audit by the
staff, which have been previously identified in Section 2.2.

The seismic analysis was covered in detail during testimony by
Dr. R.P. Kennedy of_ Structural Mechanics Associates and
Dr. P. Halada of the U.S. Army Corp of Engineers (representing
the NRC staf f) during the Atomic Safety and Licensing Board soils
hearings of December 14, 1981.

As indicated in Section 2.2, a design audit has been performed by
the NRC staff. During this audit, structural analysis and design
calculations for the underpinning, access shaf t, and

.

post-tensioning were reviewed. The NRC audit resulted in a list
of confirmatory issues which the Applicant is addressing and will
be prepared to discuss with the NRC staff in the near future.

4.0 CONSTRUCTION SUPPORT PROGRAM

4.1 GRCUNDWATER CONTROL

! At the start of the underpinning work, it is anticipated that the
groundwater level will be about el 600'. Because this
underpinning will extend at least 15 feet below this level, the
control of groundwater is an important prerequisite for

<

successful completion.

The groundwater level will be lowered below el. 585' by using
temporary dewatering wells. As part of the temporary dewatering
procedure, piezometers will be installed to monitor thei

i groundwater level. These wells will be scaled af ter the
underpinning wall is completed.

.
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at the Midland Nuclear Plant

The design of the temporary dewatering well system is complete
and is shown in Figure III-2.

4.2 CONSTRUCTION ACCESS

The Applicant has recently decided to employ an improved method
of access for installation of the hand-dug' pits. The method
utilizes external access from the outside in lieu of the tunnels
shown in Figure.III-3. The advantage of this proposal is that it
can be better coordinated with the proposed replacing /rebedding
of the service water piping north of the SWPS. An access shaft
and tunnel will still be installed along the west wall of the
overhang because the circulating water intake structure (CWIS) is
adjacent to the SWPS on the west side. The underpinning
installation sequence will not be altered by adoption of the

i

improved access method.'

4.3 LICENSING STATUS

The groundwater control and the improved access method have been
discussed with the NRC staff during its recent audit mentioned in
Section 2.2. Permission has been received for the installation
and activation of the dewatering system.

5.0 CONSTRUCTION PROGRAM
'

t

5.1 BUILDING POST-TENSIONING

A temporary post-tensioning system has been installed at the
upper part of the building along the north-routh exterior walls.,

The post-tensioning system will be removed af ter the initial
jacking loads are applied.

5.2 UNDERPINNING

This section describes the construction sequence of the
underpinning wall. The layout and the sequence are shown in
Figure III-3. The underpinning wall is constructed in smalli

!

sections (piers) to preserve the structural integrity of the
building. The first piers to be constructed are approximately
30-foot deep, 5-foot by 4-foot hand-dug sheeted pits located at,

each corner of the overhang. After the subgrade for.these pits
is inspected and approved by a geotechnical engineer,*

reinforcement, subgrade settlement and stress monitoring
instrumentation, and anchor bolt assemblies to tie the pier to
the underside of the slab are installed. The piers are then
encased with concrete. An initial jacking load is applied to.the
overhang from jacks placed:on the pier tops. Af ter jacking, the

t
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'

remaining piers are constructed in the sequence outlined in
Figure III-3.

Stresimonitoring instrumentation will be installed in designated
piers. The piers are tied together with threaded reinforcing bar
couplers and shear keys to form a continuous underpinning wall.

The final jacking loads are applied after No. 10 piers (see
Figure III-3) are constructed and the underpinning wall has
progressed to within 6 feet of the vertical interface with the
existing structure. Settlements caused by this load are
monitored . When the geotechnical engineer determines that the
settlement has decreased to a predetermined rate, the load is
transferred from the jacks to wedges positioned between the top
of the piers and the underside of the overhang, and the jacks are
removed. No. 11 piars are poured, encasing dowel bars that were
previously drilled and grouted into the vertical face of the
existing structure and thereby connecting the underpinning wall
to the existing structure. The space between the top of the
underpinning wall and the underside of the base slab is filled
with nonshrink grout and previously placed anchor bolt assemblies
are tightened. The underpinning wall is connected to the
structure at both the vertical and horizontal interf aces.
Piers 12 are then constructed, completing the underpinning wall.

5.3 LICENSING STATUS
a .__ .

The construction details and sequence have been discussed with.
'

the NRC staf f in meetings and during an NRC audit mentioned in
Section 2.2. The audit resulted in a list of confirmatory issues
which the Applicant is addressing'and will be prepared to discuss,

with the NRC staff in the near future.

'

6.0 MONITORING PROGRAM

To ensure that installation of the underpinning is proceeding ,
within acceptable limits, a monitoring program will be
implemented during construction. This program has four parts:

' a. Building settlement

j b. Building strain

c. Cracking

d. Underpinning
!

III-8
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6.1 BUILDING SETTLEMENT

In addition to the pier settlement monitoring program, a program
to closely monitor the overall structure settlement has been
planned. Besides the four existing settlement markers at each
corner of the building, five additional markers have been

,

installed on the building. A settlement dial indicator has been '

installed at each of the two north building corners where the'

underpinning will be constructed. The dial indicators measure
displacement between the building and permanent benchmarks
founded in undisturbed soil approximately 50 feet below the
bottom of the underpinning wall. The depth at which the tip of
the benchmark is located ensures that the benchmark movement will
be negligible. The settlement markers will be monitored before

| and af ter major construction events.
,

Based upon a request from the NRC during the audit on March 16,
through 19, 1982, one additional deep-seated benchmark is being
placed on the south side of the structure to monitor settlements.

6.2 STRAIN MONITORING

Before the actual construction of the underpinning wall begins,
strain indicating devices with gage lengths of approximately
20 feet will be installed near the top and bottom of the exterior
north-south walls at the location of their connection to the
existing structure. The strain will be monitored to ensure that

! it is lower than predetermined levels.

'

6.3 CRACKS

6.3.1 Existing Crack Evaluation

: The existing cracks in the SWPS have been monitored. The size
! and location of existing cracks have been recorded on crack map

,

drawings. The Applicant's censultant, Portland Cement Association
(PCA), evaluated the structural significance of these cracks
based on its site visit and review of the crack maps. The
consultant concluded that cracks observed in this structure are
attributable to restrained volume changes that occur during
curing and drying of concrete. PCA also did not observe any
structural distress.during its visit. Furthermore, PCA concluded
that while occurence of stress-related cracking because .of
dif ferential building settlement cannot be completely dismissed,
it did not appear that such hypothesized settlements were a
primary cause of cracks observed in this structure. PCA's
evaluations and conclusions are contained in a report submitted.
to the NRC staff on March 3, 1982.

!
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;

6.3.2 Crack Monitoring During Underpinning
i

Existing cracks will be monitored for changes in length and width
during various phases of construction. The areas containing
cracks will be inspected for new cracks that, if present, will be
similarly mapped and monitored.

i

Because of the sequence of construction procedures, it is not
anticipated that existing cracks will significantly widen or that
significant new cracks will appear. However, any new structural'

: . cracks exceeding 0.01 inch in width or any crack exceeding
3 0.03 inch in width will be evaluated by PCA to determine whether

underpinning operations should stop or continue. If development
of yield strain is inferred from any observed crack, underpinning ,
will be stopped ar.d an evaluation made by PCA before continuing

,
underpinning operations.

!

6.3.3 Repair of Cracks

A report on a crack repair program by PCA for all cracks in all
structures will be submitted to the NRC staff in the near future.

4

6.4 UNDERPINNING

A settlement monitoring program for the top and base of each pier<

begins immediately af ter pier construction. Instruments accurate
to 0.001 inch are installed before the initial jacking is
applied. The information from this monitoring program is used to,

evaluate the time required to dissipate shrinkage and creep of
i the concrete and the time when settlement of the undisturbed

natural material below the underpinning wall has reached a
predetermined rate.i

Stress meters will be cast in concrete near the top and botrom of
designated piers. These instruments will monitor variations in
applied loads.

,
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PART IV: BORATED WATER STORAGE TANKS

1.0 INTRODUCTION

Each unit of the Midland plant has a 500,000 gallon stainless!

steel borated water storage tank (BWST) located in the tank farm
north of the auxiliary building. The tanks are 32 feet high and
52 feet in diameter and sit on a concrete foundation (see
Figure IV-1).

A soils investigation program of the fill in the tank farm area,
consisting of 40 borings, two test pits, and two plate load tests,
was conducted. This program revealed that the fill in the area
of the Unit 1 and 2 BWSTs varied from medium to very stiff clay
backfill with occasional medium to very dense sand layers over
dense to very dense natural sand. This fill was determined
adequate to provide support for the postulated loadings from the
tanks.

To develop a conservative, long-term settlement prediction, a
load test wac performed. This test consisted of filling the
completed tanks with water. Several weeks after initiation of
the test for the Unit 1 tank, a discrepancy was noted between
measurements of settlement and the computed displacements derived
from the structural analysis used at that time. As a result, the
analygi_s,was modified to include a finite-element model of the
soil subgrade. A number of analyses were performed using various
values for the modulus of elasticity (E) of the soil until the
calculated foundation curvature became more severe than observed.
The results of the analyses predicted that greater than allowable
moments existed at several locations in the foundation (see
Figure IV-2). .

The foundation at these locations was examined to verify whether
visible signs of high reinforcement strain existed. Cracks were
found in the structure at those locations indicated by the
analysis as having greater than allowable moments. The largest
crack measured 0.063 inch. Subsequently, the Unit 2 tank
foundation was also examined; similar cracks were found, and the
largest crack measured 0.035 inch.

,

Additional engineering analysis determined that the valve pit,
which was lightly loaded, acted as a partial end support and
resulted in nonuniform loading of the foundation. This loading
condition created differential settlement and localized areas of
overstress.

I IV-1
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2.0 DESIGN CONCEPT

-2.1 CONCRETE FOUNDATION
-

A two-stage corrective action plan has been adopted for the
concrete foundation repair for each tank.

2.1.1 Surcharge Program

Figure IV-3 shows the outline of surcharges that were applied to
each valve pit for 4 months. The surcharge consolidated the fill
beneath the valve pits, thereby reducing the amount of residual
differential settlement of the foundation structure over the
40-year life of the plant. It also provided the added benefit of
reducing the ring wall distortion.

2.1.2 Additional Ring Beam

Figures IV-4 and 5 show detdils of a reinforced concrete ring
beam which will be constructed around each existing ring beam.
The new ring beam is sized to resist all imposed loading from the
tank, including additional future bending induced by the 40-year
predicted residual differential settlement between the ring wall
and the valve pit. (The predicted value, which was determined,

from the more seve,re extrapolated Unit 1 data before applying the
i surcharge, has not been reduced to account for the beneficial

effects of the surcharge and, therefore, is conservative.) All
cracks in the existing ring wall that exceed 10 mils will be
repaired by pressure grouting. Shear connectors will be
installed to transfer the force from the existing ring wall to
the new ring beam. One end of the shear connectors will be
installed in the existing ring wall by drilling-and grouting.
The other end will be cast in the new ring beam.

2.2 TANK
i

; The Unit 1 tank (BWST IT-60) will be releveled after new ring
beam construction is complete. The Unit 2 tank (BWST 2T-60) need'

mat be releveled because stresses associated with present plus4

future predicted differential settlement effects remain within
,

Code-allowable values. Details of the analysis for BWST 1T-60|
are provided in Section 3.3.

'

i. A detailed procedure has been developed to define a p1a'k of
action to relevel BWST IT-60. This procedure is supported by an

y analysis that: demonstrates that the tank will not be overstressed
during this operation. Strain gaging of the tank will l>e used asI

| a backup to this analysis. This procedure is to be submitted to
the NRC staff for review and concurrence prior to performing the
work. A brief summary of the procedure -is provided below.

IV-2
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i

a. Vent and drain the tank

b. Mount strain gages

c. Attach electromechanical jacks to the anchor bolt chairs

d.- Lift the vessel approximately 3 feet. (All jacks will
be controlled from a central control panel and will lift
at the same rate and time.)'

e. Support tank with cribbing

f. Install Celotex cofferdam around the inner diameter of
the ring wall to contain grout placed in Steps.1 and m

,

below

g. Add and contour oil-impregnated sand

h. Clean the top surface of the ring wall

1. Place stainless steel shims on the original concrete
ring wall. Level to a common datum plane above the ring
wall. Sst shims to the following standard:

1) 1/3 inch within any 30 feet of circumference

2) 1/4 inch over total circumference
I j. Place Colotex in the areas between the shims

k. Remove cribbing and lower the tank

1. Add nonshrink grout under the tank bottom and allow
grout to set

; m. Remove the shima, install Celotex, and grout the
remaining gaps

3.0 STRUCTURAL-ANALYSIS AND DESIGN

3.1 SEISMIC

,
The preliminary seismic analyses for the BWST foundations are

I described in Appendix A of'the design report submitted by the
Applicant to the NRC on November 13, 1981. The final seismic
analyses were explained in a November 24, 1981, addendum to the
design report. The final seismic analyses are also discussed-in
testimony by Dr. R.P. Kennedy during the ASLB hearing on ~
December - 14, 1981.

The preliminary analyses' conservatively determined the seismic
shear and overturning-moment on the BWST. ring foundation-from a

. IV-3
!
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horizontal final safety analysis report (FSAR) safe chutdown
i earthquake (SSE) . The model included the sloshing and impulsive

behaviors of fluid in the tank along with the soil-structure
interaction effects. The tank shell was assumed to be rigid. A
similar model was used to conservatively determine the seismic

j forces on the foundation from a vertical FSAR SSE, except there
; is no sloshing of fluid involved in this case.
r

Final seismic analyses were performed by Dr. R.P. Kennedy off

Structural Mechanics Associates (SMA). The models were the same
as those used for the preliminary analyses, except the tank shell,

) was modeled in greater detail for the horizontal seismic load
case.

The preliminary and final analyses were also performed to
determine the seismic forces on the BWST foundation from.

earthquakes corresponding to site-specific response spectra,

'
( SS RS ) . The results showed that the forces from the SSRS are
smaller than those from 1.5 times FSAR SS2. Also, the
preliminary analyses gave consistently higher forces than those
from the final analyses. The forces from preliminary analyses
for 1.5 times FSAR SSE were used for the BWST ring foundation
modification, hence, the design is conservative.

3.2 CONCRETE FOUNDATION DESIGN.

3.2.1 Loads , Loading combinations , and Acceptance
Criteria

The modified BWST foundations are designed in accordance with the
loading requirements and acceptance criteria for seismic
Category I structures using the load combinations presented in

; the FSAR.

! Because of the presence of differential settlement, four
additional load combinations as outlined in the response to NRC'

Requests Regarding Plant- Fill, . Question 15 -(Revision 3,
September 1979) have also been included in the design.

1
'

The new ring beam and shear connectors have been designed to
withstand the load combinations of American Concrete Institute
(ACI) 349-76 as supplemented by Regulatory Guide 1.142.

3.2.2 Static Finite-Element Model

The modified BWST foundation was analyzed by_ the finite-element-

method _using the Bechtel Structural Analysis Program (BSAP).
Because the tank has a flexible bottom, the' water and tank bottom
loads above the soil are transferred directly to the soil. To
account for the settlement effect of the soil from this load, the

| soil subgrade was modeled in the analysis. The model is divided

|

| .IV-4
i
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i into two parts: the foundation structure and the soil subgrade.
'

These two parts are connected at the common nodal points at the
bottom of the foundation and the outside periphery. At the
locations where significant cracks were observed in the ring wall
and footing, the thickness of the existing ring wall was reduced
by 50% in calculating the thickness of the elements in the model.

! This increase in flexibility of the foundation structure
.

simulated the effect of cracks.

l
-

3.2.3 Soils .

i
3.2.3.1 Elastic Modulus of Soil

'

'

Short-term and long-term modulii were developed and utilized in
the static finite-element analysis. The long-term modulus is
used when considering the effects of settlement combined with
dead and live load. The short-term modulus is used for all other
loading conditions.

| The predicted foundation differential settlement from the finite-
element analysis using the long-term modulus is more severe than

i the 40-year differential settlement prediction based on the
Unit i load test; hence, the design of the new ring beam is
conservative.'

'

3.2.3.2 Foundation Bearing Pressures

The results of the finite-element analysis indicate all the soil
: elements immediately beneath the foundation structure are in

compression for dead load and live load conditions. This,

behavior indicates that the structure is not lifting off the soil
: or the soil is not settling down away from the structure at any

point. In short, the soil and foundation are displacing in a
compatible manner without separation. The maximum calculated
soil pressures are within the allowable values for the static and

'

dynamic conditions.

'

3.3 TANK

3.3.1 Condition Prior to Foundation Repair

A finite-element analysis was conducted on BWST IT-60 to
1

determine the condition of the tank. Information used in the
analysis included survey measurements of the elevations, field
measurements of the anchor bolt loads (determined by strain '
gaging the bolts), a history of. the tank filling and draining,i

L and the compressibility of the asphalt-impregnated fibreboard
'

(located between the tank bottom plate and the ring ' foundation)
deterained by laboratory testing.

,

| IV-5
,
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All loads were known from the experimentally determined anchor
bolt loads and the weight of tank components. The nonuniform,

support reactions and resulting tank wall stresses were computed
utilizing the finite-element model.

The normal operating stress limits of the governing design code
,

[ American Society of Mechanical Engineers (ASME) Boiler andi

,

Pressure Vessel Code, Section III, Nuclear Power Plant '

Components, Subsection NC,1974, supplemented by ASME Code
Case 1607-1 to establish allowable stresses for conditions other,

than normal operation (infrequent events)] were met with two
,

exceptions.4

.

One exception was that the most highly loaded bolt chair top
plate did not meet normal operating stress limits, but the
emergency event loading criteria for an ASME Code Class 1 plate
and shell-type component support were met. A subsequent dye
penetrant examination of the top plate welds verified that no
cracking was present.

The other exception was local tank wall compressive stresses
which did not meet normal operating stress limits. The emergency
event buckling criterion was used to verify freedom from
buckling. A buckling factor of safety of 2.46 was also

i calculated to demonstrate that a large margin existed for tank
buckling. A visual examination of the tanks was performed while
they were under the$r,most highly stressed conditions to verify
that no buckling was present.

It is concluded that the uneven tank support which resulted from
soil settlement has not resulted in any damage to the BWSTs, that
their design basis has not been violated, and that their safe
operating life has not been reduced.

I 3.3.2 Condition Af ter Releveling

1 . .

: A finite-element analysis has been conducted on BWST 1T-60 to
: determine the tank condition over the operating life of the
! Midland plant after releveling. An analysis for BWST 2T-60 was

not required because BWST IT-60 had the more severe, predicted'

| future settlement pattern. Two loading cases were.
i evaluated: 1) normal operating loads plus settlement, and
'

2) normal operating loads plus settlement, combined with the
effects of the SSRS earthquake. The modeling technique used was

[ that described in Section 3.3.1. The computed stresses are
within Code allowables for each case.

4.0 MONITORING PROGRAM

After the new ring beam is constructed, two observation-pits will
be provided for each BWST foundation at the high stress

IV-6
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,

locations. The new ring beams will be monitored monthly for
possible cracks under service conditions for 6 months after
filling the tanks. At the end of the monitoring rmriod, a report
evaluating cracks will be submitted to the NRCe 1. during the

,

i monitoring period any cracks are noted which are 30 mils or
j larger, an engineering evaluation will be conducted to determins
: corrective action.

BWST foundation settlement will also be monitored as part of the
foundation survey. Foundations are surveyed at 60-day intervalsj-
during construction and at 90-day intervals for the first year of
plant operation. Subsequent survey frequency will be establishedt

: after evaluating the data taken during the first year of plant
operation. As a minimum, the tank foundation would be monitored

. annually for the next 5 years of operation and at 5-year
'

intervals thereafter.
;

; The critical areas of each foundation at the transition zone
; between the ring wall and the valve pit will be monitored using a

strain gage system. This system will be monitored at the samei

frequency as the foundation survey using datablished acceptance,

criteria.

!

! 5.0 CONSTRUCTION

| The NRC has given its concurrence to the repair of cracks in the
_

^

existing foundation. Preparation for this work is under way.

6.0 LICENSING STATUS

! The remedial plan for the BWSTs has been presented in meetings
and reports to the NRC and in the Atomic Safety and Licensing-

i Board (ASLB) hearing. Meetings were held on May 7, 1981, to
! discuss the concept of building an additional ring; on August 3,
; 1981, to discuss application of the surcharge to the valve pit;
j on January 13, 1982, to discuss the analysis of the existing
: condition of the tanks; and during the January 18 through 20,
1 1982, audit to discuss crack repair, tank releveling, and

analysis techniques.
1

} A technical report was submitted on November 13, 1981, which
'

described the design concept, provided details of the seismic -and
static analytical methods, and presented construction details.

I,
An addendum to the report was submitted on November 24, 1981,

,\which provided the results'from the final seismic analysis and
verification that design acceptance criteria had been met.

I In the December 14, 1981, ASLB hearing, Drs. R.P. Kennedy of SMA
! and P. Nadala of the U.S. Army Corps of Engineers (consultant to
i the NRC) testified to the adequacy of the seismic model and

associated analyses. During the February 16 through 19, 1982,

IV-7
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ASLB hearing, the Applicant and NRC staff testified to the
adequacy of the proposed remedial plan and the acceptance of the j

tanks. 1

The NRC staf f intends to audit the final design calculations.
The NRC staff has documented its concurrence on the application |

and removal of the surcharge and the repair of cracks in the
existing foundation.,

*
,

,

!

$

.

,
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! Summary of-Soils-R21atsd Issuss
i at the Midland Nuclear Plant

i
1

PART V: PERMANENT DEWATERING

10 INTRODUCTION

As a result of the site soils exploration program conducted af ter ,

the discovery of the diesel generator building (DGB) settlement |

| problem, pockets of potentially liquefiable granular backfill |

|
materials have been discovered supporting some seismic Category I !

structures and . buried utilities. Facilities affected
Iinclude: the DGB, auxiliary building electrical penetration
!areas, auxiliary building railroad bay, the cantilevered section

of the service water pump structure (SWPS), and a portion of the
,

service water piping adjacent to the DGB, auxiliary building,4

circulating water intake structure (CWIS), and the SWPS.

Evaluation of site exploration data performed by the Applicant,
,

i the NRC staf f, and its consultant ( the U.S. Army Corps of
Engineers) concluded that loose granular backfill supporting3

j Seismic Category I facilities is safe against liquefaction for
; earthquakes that produce a peak ground surface acceleration of i

0.19g or less provided the groundwater elevation in the backfill.

1 is maintained at or below el 610' .

The auxiliary building electrical penetration areas and the
,

cantilevered portion of the SWPS will be underpinned. The-

service water piping adjacent to the CWIS and SWPS will be
| excavated to at least el 610' and rebedded to meet design

: requirements. These remedial steps will eliminate liquefaction
as a potential problem in these areas.

i
; In the area of the DGB and auxiliary building railroad bay, there

is still a potential during the safe shutdown earthquake (SSE),
which is less than 0.199, for liquefaction in saturated backfill
sands that exist above el 610' . Critical areas where the

,

groundwater levels have to be maintained below el 610' in
,

| granular backfill supporting Seismic Category I structures and
buried utilities are shown in Figure V-1.

1

2.0 DESIGN CONCEPT

To eliminate the potential for liquefaction during the design SSE
i in loose, saturated granular backfill materials for the areas
! designated in Figure V-1, a permanent plant dewatering system has

been designed to remove the water from the backfill sands and
! maintain it below el 610' .

b The permanent dewatering system operating level has been selected
to be el 595'. This level was selected, based upon site tests,

1

to provide time for repair or replacement of the system before,

| groundwater levels would rise above el 610' at the critical
areas.

V-1
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.

| The permanent dewatering system consists of two subsystems:
interceptor wells and area dewatering wells. The des *gn of these

,

j systems accounts for the two basic findings of the exploration
and testing program: 1) The granular backfill materials are
hydraulically connected to the underlying natural sands, and

i 2) The cooling pond, at el 627', is the main source of recharge,
and seepage from the pond is occurring primarily at the CWIS and
SWPS.

|
The dewatering system will be monitored during plant operation.
This will ensure that the water level stays below el 610', that
soil particles removed are below predetermined levels, and thati

: water quality is acceptable for disposal.
i +

| The system has also been designed to ensure its operation during
i various accident conditions, including power outages, loss of

wells, and pipe breakage.

| The NRC staff has been provided information about the dewatering
system design in response to 10 CFR 50.54(f), Questions 24, 47,i

; and 49 through 53, and letters from the Applicant to H.R. Denton
: dated April 24, 1981; May 28, 1981; and September 16, 1981. The

NRC staf f have concurred with the proposed system.

| 3.0 ANALYSIS AND DFSIGN

The permanent dewatering system design is based on an evaluation
; of design drawings and construction records, test boring

information, field and laboratory test results, observation well'

and oiezometer data, and pumping test results. The data obtained
from these activities include type, distribution, and
permeability of materials; zones of recharge and drawdown; and
recharge and pumping rates. This information has been used to,

! determine the location, spacing, size, and depth of the
dewatering wells.

'

As stated earlier, the system consists of two subsystems:
interceptor wells and area dewatering wells.1

.

I

3.1 INTERCEPTOR WELLS

The first subsystem is a line of 20 interceptor wells around the
! CWIS and - SWPS area (see Figure V-2) . This line of wells was

designed to prevent cooling pond water from moving through the,

backfill and natural sands toward the DGB and auxiliary building
railroad bay areas. It will also help lower groundwater levels*

in the backfill and natural sands near the cooling pond so that
if the dewatering wells become inoperable, the rate of
groundwater level rise in the plant area will be slow enough to
allow either activation of the backup dewatering system (20
backup wells corresponding to 20 interceptor wells) or effect

V-2
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repair or replacement of defective wells before the groundwater !
level reaches el 610' at either the DGB or auxiliary building
railroad bay areas.

f

3.2 AREA DEWATERING WELLS

! The second subsystem, consisting of 24 area wells distributed
over the plant . site area, was designed to remove the groundwater .

stored within the backfill and natural sands and then to maintain !
! the groundwater level (see "igure V-2) . This subsystem. design
| utilizes the extensive natural sands underlying the backfill as a
j drain.

! 4.0 RECHARGE TIME

Analysis of data from pumping tests and from groundwater leveli

responses to changes in cooling pond level indicates there is
; time available to repair or even replace the entire system before

the design groundwater level would be exceeded at the critical+

areas. To further verify this conclusion, a full-scale test was
i performed between February 4 and April 5,1982, af ter the
; groundwater levels had been lowered to el 595' or as low as
j practical and with the cooling pond at el 627' . The groundwater
; levels were lowered using only 20 permanent backup dewatering
'

wells, existing construction dewatering wells, selected
individual observation wells equipped with self-contained
eductors, and temporary dewatering wells. During this test,
groundwater level-versus-time curves were plotted to determine

, the actual recharge time at the DGB and auxiliary building
i railroad bay areas. The results of this test indicate that

groundwater levels rise faster at the DGB than at the auxiliary
'

building railroad bay and that there is at least 60 days':

recharge time available to repair or perform maintenance on the,

! dewatering system before groundwater levels would reach el 610'
'

at the DGB (see Figures V-3 and V-4) .

! Results and progress of the recharge testing program were
presented to the NRC staff in Bethesda, Maryland, on February 23;

| and March 3, 1982, and by telephone communication on April 5,
~

1982.

|

1 5.0 WELL INSTALLATION
i

on March 23, 1981, the Applicant sent a letter to the NRC staff

j.
requesting staff concurrence with the installation of 20 backup
interceptor wells. Af ter discussions in April, May, and part of
June, the staf f agreed to a slightly modified version of the
proposal. Staff concurrence at that time included only 12 of the
20 wells, because the staf f required additional information
regarding soil conditions at the locations of the remaining eight

V-3
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| wells. Concurrence regarding the final eight permanent wells was
secured on September 2, 1981.

| The 20 permanent backup dewatering wells were installed between
August 17, 1981, and October 29, 1981, by a dewatering,

subcontractor. The architect-engineer's geologist /hydrogeologist'

; prepared as-built drawings of each well installation, including
* well number, location, diameter of hole, total depth, and

description of each type of casing; a log of subsurface materials
encountered; and a complete compilation of field data obtained
during drilling, installation, and developing of the wells,

including data requested by the NRC.

NRC concurrence to install the remaining permanent dewatering
wells (20 interceptor, 24 area, and 6 monitoring) was given on'

October 22, 1981. The remaining wells are currently being
installed in accordance with the same procedures, criteria,
materials, methods, supervision, and inspection used for the

)
; installation of the 20 permanent backup wells. Construction of

the permanent wells is about 65% complete.

| 6.0 MONITORING SAFEGUARDS
.

6.1 INITIAL OPERATING PERIODi

I Groundwater quality, pumping rates drawdown levels, and hours of
operation will be monitored during",th4 initial operating period'

so that an operating history of each well is established prior to,
; plant operation. By comparing collected data, any decrease in

{ production efficiency will be detected.

; Near the end of the initial operating period, af ter the
4 groundwater in storage has been removed and the groundwater

levels have stabiAized at or below el 595', the frequency ofi

; monitoring groundwater levels, soil particle content, and water
: quality will be determined for implementation during plant
!, operation.

:

i 6.2 PLANT OPERATION
! -

During plant operation, monitoring procedures will be performed
under a quality assurance program. When it is determined by
analyzing available data that a well or group of wells is no,

j longer functioning, corrective measures will be taken. These
ccrrective measures may include cleaning the well screens,

i repairing or replacing screens or any mechanical parts, or
installing a new dewatering well, if necessary.'

A complete set of replacement parts will be stored onsite for any
repair, replacement, or installation that may be required. As a
result of the proposed monitoring of the well system, any

V-4
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,

significant rise in the groundwater level will be detected in
time to take remedial actions before the critical groundwater

,

elevation (el 610') is reached at the DGB or auxiliary building'

railroad bay areas.

6.3 GROUNDWATER MONITORING

The dewatering system is self-verifying. This means that many
design parameters and most design analyses used in the permanent
dewatering system may be verified by direct observation of water
levels at the Midland site. In addition, monitoring is an

j integral part of the system operation.

Six permanent monitoring wells are planned. Each permanent
monitoring well is of the same design as a permanent well, except
each permanent monitoring well will contain an ultrasonic level
transmitter to continuously record the groundwater level. The
locations of the permanent monitoring wells are shown in
Figure V-2. These locations were selected based on their
proximity to the critical areas and their position in the

i
backfill and natural sand (two at the DGB, two at the auxiliary;

! building railroad bay, and two north of the interceptor well
system).

,

I

Currently, over 50 observation wells exist at the site to monitor
i various depths within the backfill and natural sands. A select
i number of these wells will be maintained for measurement over the
i life of the plant.

| 7.0 SYSTEM DESIGN FOR ACCIDENT CONDITIONS
!

! The dewatering system is not a Seismic Category I system; it is
not required to operate during or af ter an SSE. Instead, the

,

! system design is based on the conclusion that, following natural
! circumstances that may cause total or partial f ailure of the

system, time exists to make necessary repairs before the
! potential for liquefaction develops. A worst-case assumption

i (the total f ailure of all pumping capacity in the system) would
still permit time to repair or reinstall the system before the! -

'

water level in liquefiable ' soils in the DGB and auxiliary
building train bay areas reaches el 610'. This conclusion w'as
verified by the full-scale recharge test described in
Section 4.0. A summary of well failure mechanisms and repair
times is presented in Table V-1. Additional discussions with the

|
NRC staff concerning accident conditions and system response- ;

|
occurred at meetings with the staff on February 23 and March 3, !

1982. j

V-5
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4

7.1 POWER OUTAGES

Less severe accident conditions (e.g. , a partial break in the
dewatering header system, line breaks outside the dewatering'

system, or power outages) have also been accounted for in the
i system design. Electrical wiring of the system will be designed

such that the temporary outage of one or more wells will have no |

effect on the remaining wells. In addition, should any ;

disruption in the overall power supply occur, backup diesel j
; generator power will be available for temporary operation of the i

primary interceptor wells and/or backup well pumps until normal
! power is restored.

7.2 UNINTERRUPTED SERVCE

Assurance of uninterrupted service in the event of a partial loss
of system wells is also provided by a number of redundancies
built into the dewatering system. Twenty backup wells located at
the CWIS and SWPS will provide standby pumping capacity for the
20 interceptor wells in this area. Another 24 area wells are

'

, available to remove any water not collected by the interceptor'
wells. Thus, 64 wells have been incorporated into the dewatering
system design, each with a submersible pump having the capacity
of at least 10 gpm. Normal operations to maintain the

j groundwater level at or below el 595' during the life of the
plant is estimated to require only 22 of these wells.4

:

7.3 PIPE BREAKS *

The dewatering system design also accounts for pipe breaks, both4

at the interceptor wells and at the critical areas. Pipe breaks
that would immediately impact the interceptor well system includea

'

breaks of a dewatering system header line, concrete pipe cooling
! pond blowdown line, concrete pipe cooling tower line, or service
! water discharge line. At the request of the NRC staff, the
| Applicant also analyzed a nonmechanistic failure of both the
; Unit 2 circulating water discharge pipe and the 20-inch diameter

condensate water pipe near the DGB,

,

; 7.3.1 Damage to the Dewatering System Header Line

Damage to the dewatering system header line could result in
! return flow to the dewatering wells in the vicinity of the broken
'

line. In that event, the combination of groundwater recharge and
! surface water inflow could exceed the capacity of the affected
| pump, producing a rise in groundwater level. To account for -this
i possibility, the dewatering system will be designed to permit a
i flexible hoce to be attached to the individual wells. If a

header line breaks, a hose would be attached to each well to
i

temporarily divert flow to the system's catch basins until the'

i:

V-6
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;

header 111ne is repaired. In the caselof an interceptor well
header failure, the backup wells can be activated because they;

are on a separats header system. This arrangement will prevent
an overload of the pumping capacity of an individual well or of a ;

; group of wells.

,

; 7.3.2 Break of Either Concrete Pipe Blowdown or Cooling
' Tower Lines

t
A break of either the concrete pipe blowdown line or the cooling

1

tower line at the CWIS and SWPS could result in the loss of three* '

dowatering wells. The impact of such a pipe break on the entiree

' dewatering system, however, would be ' minimal. The total amount
,

of water released by a break in either of these low-pressure'

lines would not produce a significant rise in the overall plant;

. groundwater levels, even if all the released water entered the
'

groundwater system.

| Following a pipe break, the flow of the water would be shut off
1 and the backup interceptor wells would automatically activate.
; The backup interceptor wells and remaining primary wells will-

'

have sufficient capacity to remove recharge from the cooling pond
until the damaged wells can be replaced. Excess water introduced,

; into the area by the pipe break would be removed by the area
j dewatering system.
i _

-

7.3.3 Nonnechanistic Failure of the Unit 2 Circulating Water

|
Pipe

,
,

! Potential hazards from the nonsechanistic failure of the
' circulating water discharge pipe near the DGB were assessed by

determining the time necessary for the rise in water level to
activate a permanent area dewatering well. It was determinedx

; ' th'ut groundwater levels would be significantly below- the critical

| elevation when the permanent area dewatering wells would be
' activated.
' '

. ,

L 7.3.4 'Nonnechanistic Failure of the 20-Inch condensate
I Pipe -

,

A nonsechanistic f a[1u're of the 20-inch diameter condensate water
| pipe,' which is loca'ted directly beneath the DGB, was analyzed.

[
Using a simplified analysis, it was assumed that the entire
contents cf the condensate water tank (300,000 gallons) werei

'

spilled directly 'beneath the DGB. Further, it was conservatively
assumed that all the water would be contained beneath the

' ( building. From this? analysis, it was ' determined that. the
' groundwater elevation would not rise above el 610'. .

I

% %

''
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Because the volume of water in the condensate storage tanks is
less than the volume required to fill the area beneath the DGB to
el 610', a failure of the condensate water pipe would be
accommodated even if no permanent area dewatering wells were
operating in this area.

8.0 TECHNICAL SPECIFICATIONS

Af ter the plant operator has verified that a water level
measurement higher than el 595' is a correct reading and the .

repair measures given in Table V-1 do not affect the rise in
groundwater level at the DGB or auxiliary building railroad bay,
the plant will be shut down when any observation well at either
critical structure exceeds el 607' (see Figure V-5). A technical
specification will be prepared detailing the coordination of the
shu tdown.

-
- -. -
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TABLE V-1e
., ,

! | :WELL FAILURE MECHANISMS AND'KESPONSES
,

|

50.54(f) |'

Evenb' Reference ~ Repair Time
'

j 1. Electrical Failure'
i . , ,

-
,

| a. L m;1e'well (wired 24.a, Less than'l day.
! ', in parallel) 24.c,/

47 .1. b' ''

,
.

~

24.a, 1 day.to initiata' operation
'

! b. _ Multiple wells due
. < i

to power outage 24.c, of backup diesel power to
47.1.b interceptor wella.

Operate until normal power
can be restored. Backup
interceptor wells automa-
tically begin pumping if

| waterLlevels exceed el 595'.

2. Failure of timers / 24.c, Lessjthan'.1' day; replace-
pumps / check! valves

,
'

47.1.b, ment parta onsite.
47.6 - ' -

,
,

< ,
.,

3. Header pipe br.eak 124.c 1 day to 6ttach flexible<

hose to each well affected
and pump water to storm-

drains. In case'of inter-'

ceptor well h'ader failure,e
' .' initiate backup wells (on-'

i

j j y/ separate header system).
4. Well screen encrusta- 24.h. 2 days to ac,idize well.

tion
'

47. 6, -, ,,

47.8 ''

,

5.I complete loss of welN 24.c, '4 days to replace one well
~

I
~

47.1.b using cable tool rig. 1-
|

~,

day if other drilling
l method used. If well or-

|- /, ,,
'

wells need to be replaced,
!

'' <j there is enough redun--
,

- < ' dancy and pumping capacity
s

-,
tx) prevent water levelst

~

3, from rising in plant fill,| .

!

-

x- .' while the replacement
! - . ' . walls are being installed.'-

.

/ .i'
, s - ,

/ 4 't.

-
'[ 'ke
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>

,
.

>
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'

,

;; - ',- ni, ', ;/ /

~j? >|a
,

. s}~ !~| 6 ,

' '' ' ; .d ., ~
~

lj/ '_ /
''

| , ,- ,



_ _ - _ . .__

-
.

.

.

I I
| COMBINATION

SHOP

34400 EVAPORATOR

BUILDING
COOLING

TOWER

O.o'o
4

.

OlLY WASTE

O 5' " ^ ' '

sacco DEATMENT

TA 415 FARGB AIIEA M,f *
HYDROGEN-

' * I'RA0 WASTE -
'

L..

SUILDING AUXILIARY ,7+f >

BUILDING " L

\ [saeco

UNIT 1 j [ UNIT 2
' '

NTAINM NTAINMI

/ a
-

, ,

ADMIN. AND
SERVICE BUILDING

TURSINE BUILDING

secco -

SERVICE WATEE T
ru-Su CruRE

Ole W ,' . __ x_Jij 31Gl0-.

ON i yft
' M E*? CIRCUL.GUARD

1/b f% WATER INTAKEHOUSE m.

g,;rf|;;, ; 732,pj:]x; .1 STRUCTURE
._

ss200

CONDENSATE D COOLING PONO
STORAGE 9 C

TANKS c
c

DIESEL GENERATOR FUEL OIL
STORAGE TANKS-

M i i|1 ||| || | | tIi|||1|tTN,

m s <- s s

! H .I .I .I
,

, ~ .

CONSUMERS POWER COMPANY, , , , , , ,

MIDLAND UNITS 1 AND 2
AREAS COMMITTED TO

'

PERMANENT DEWATERING

AREAS COMMITTED TO; o ,, ,oo ,,, ,,,

| ""T"A'1"|",'"#'""" PERMANENT DEWATERING

FIGURE V-1

0 1906-22

- '*
- - - _ -. _ _ _



_ -

0 '

.

; COMBINATION
SHOP

smoo EVAPOR ATO R

BUILDING
COOLING

, TOWER

O'*O
t \

i
-

i OILY WASTE ;

O 8' " ^ ' ' '

* p A TREATMENT l

V UV m
TANK FARM AREA ./ O O HYOROGEN+0 0

TANKS
RADWASTE I o OSUILDING AUXILIARY

Q
'' I UNIT 2 OUNIT 1 j [

ONTAINM
4

NTAINM

0-

. .

ADMIN. AND 0 O
SERVICE BUILDING TURBlNE 8UILDING

O_h, ,

y Y h

o O + #
0|GIO OlG10 0

OlESEL
GENERATOR

SUILDINGGUARD g CIRCUL.
HOUSE O O O + WATER INTAKE+ STRUCTUREO

$5200

0 0 CONDENSATE O*De COOLING POND
STORAGE < C

O O OTANKS C

!
DIESEL GENERATOft FUEL OIL.

STORAGE TANKS ~

4 I i ll ||1|| | 1 Ill ilillTNmo,
, m s . -s s

s a. 9 -l !~ . . .
EXPLANATION

. imacinoa mu

o eAcxua imacinoa "" CONSUMERS POWER COMPANY
o ^"'^ ""

MIDLAND UNITS 1 AND 2
| + oNironiNo m u

PLAN OF PERMANENT
"- 1" '" ''* '"

DEWATERING SYSTEM
SCALE IN F EET

FIGURE V-2.

G 1986 23

__ . - _-_ '_ - -



_ _

| *
*

.

*

| *

'j l
i I COMBINATION
I SHOP

S4d00 EVAPORATOR

BUILDING

'

I TOWER
4 /

'o
OILY WASTE

Q STORAGE &
*

seeon UEATMENT

-
HYDROGENT A

^8
RADWASTE . Ax 2 I
BUILDING AUXILIARY

BUILDING .4x.,34

S**= \ / \
UNIT 1 } UNIT 2

' '

NTAINM Nd
-

o, .
ADMIN. ANDi

TURBINE SUILDING

SERVICE WATER T
[cesa, .coe.nowe.2 "

OlGl0 OlG|0oiESEL
GENERATOR

BUILDING CIRCUL.
* 'cos.12A *CO'''3^ w TER T KEHU COE11A*

R

35200

CONDENSATE D COOLING POND
STORAGE <

TANKS c
C

DIESEL GENERATOR FUEL OIL
STORAGE TANKS ~

35400 M | I|I I|I|I | | I|||||I|I[N
O ^ \

! ! ! ! g

\EXPLANATION

e oesERVATION WELL
CONSUMERS POWER COMPANY

MIDLAND UNITS 1 AND 2

OBSERVATION WELLS AT
o so ,oo ,so = CRITICAL STRUCTURESl

sens iN , ear MONITORED DURINGi

| RECHARGE TEST

FIGURE V-3
,

G 1986-24
!

- - _ _ _ _ _ - _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ._ _ _. .,. -
|'



.

.

.

. - . - . . - . . -

| } F
.,, __ _ __ . _ _ _ _ __ _ _ __ _ _ __ _ _ _ _ _ I _ _ ___ ._ _ _ _

l I_ _ _ . . . . . . . . . , _, , , ,

i
, m.g

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

i

._
.

, _ _ --_ ___ !_ ._ _ __

y= 'p_.
,

-

__ __
_ __ __

(
.

f
_ _ j._, , ,

it c

|- /-o |
/ I_ , _

l A_
_

7

| t-
,

[
- -,

,

_. , ,
j ,-- = =a

,,, _ _ _ _ _ _ __ .

. .. ~ -

um1 -

" '
..

,, _ _ ,, , ___ _f _
,

=,_ _cr !.,",3.2:2. . -

"' " ' ' ~ " * " ' " " '
_

I- -

CONSUMERS POWER COMPANY,

( MIDIAND UNITS 1 AND 2,,7 .. . . . . . . . . ...." ,
"

Lwm GROUNDWATER LEVELS" * -

MEASURED AT CRITICAL AREAS
'

DURING RECHARGE TEST(,.,,.,.,,,,.,,,, ,, , ,, ,

( . .

o

-. :
" " , " * ' =c,',LJ,.. M.. "7. FIGUREV 4""

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



_ . . . . , .

,

~
.

.

.

JAN FEB MAR A3R MAY
5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 5 1G *$ 20 25 5 10 15 20 25

e i i i i i i i i i l i i i i ii e i i i i i i i i i i i

8.5 DAYS
^

610
II
il

IIw
/f ES M ATED608
/

607 I

J

I '_606
/ l
/ I
/ I
!604

/ Jc

k COE-10 / /

$ (ACTUAL) :/ /
U MOST / /602

CONSERVATIVE / /
/ /

/ /
! /600
/ / \

J /
''

/ /
/598
/
/ COE-12A
/ (ACTUAL)
/ LEAST596
/ CONSERVATIVE
/

595 ^

l i f I I I f I f |'

0 10 20 30 40 50 60 ~0 80 90 100
Days

f t t t t f f 1 f f I t f t t f f f f * 9 t t t t f f f f

5 to 15 20 25 5 10 15 20 25 5 10 15 20 25 5 110 15 20 25 5 10 15 20 25
~

| JAN FEB MAR APR MAY

MOLANO UNITS 1 AND 2
ACRS 4/7/82

. . . - . - - -



, ._ . .
_-. ,,_

, ,

|

P

ASSUMPTIONS. 1

1
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|
'
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_,

.

'

IF GROUND WATER LEVEL EXCEEDS
ELEVATION 607.0 AT ANY OBSERVATION
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AUXILIARY BUILDING TRAIN BAY THE
PLANT WILL BE SHUT DOWN.

NOTE: FOR LOCATION OF OBSERVATION .
/ WELLS SEE FIGURE VI-3.
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Summary of Soila-Ralatsd Issuss
at the Midland Nuclear Plant .

PART VI: UNDERGROUND UTILITIES

! 1.0 INTRODUCTION

The Applicant has conducted an investigation to evaluate the
adequacy of underground Seismic Category I utilities. The
underground utilities included are:

a. Diesel fuel oil piping and tanks - This system provides
fuel supply and return between the emergency diesel
generators and diesel fuel oil storage tanks buried in
the vicinity of the diesel generator building (DGB) .
There are four 1-1/2-inch supply lines, four 2-inch
return lines, and four tanks 12 feet in diameter and
44 feet long,

b. Borated water piping - This piping provides borated
water for volume and reactivity control from the borated
water storage tanks (BWSTs) for normal fungtions and fo.r
such postulated accidents as a pipe break In the reactor
coolant system. There are four 18-inch lines.

c. Control room pressurization piping and tanks - This'

system supplies overpressurization air to the main
control room during postulated accidents such as
releases of hazardous gases. There is one 4-inch line,
one 1-inch line, and two tanks, each 5 feet in diameter
and 25 feet long, buried in the vicinity of the
auxiliary building.

d. Electrical duct banks - These concrete duct banks encase
electrical power-and control cables for various systems
needed under normal and accident conditions.

e. Service water piping - This piping supplies water to
various systems needed under normal and accident

i conditions. There are 22 lines ranging from 8 to
48 inches in diameter.

.

Table VI-1 contains a detailed listing of the Seismic Category I- ,

piping. Figure VI-l shows the locations of the buried piping and I

tanks. I

IBecause of the location of these utilities and the depth at which
they are buried, all pipes, associated tanks, and duct banks

i listed above rest on compacted backfill material.

The investigation included test borings, measurements, and
analysis. The remedial plan resulting from these investigations I

ranges from acceptance of the existing utilities to selected
replacement. A selective monitoring program has also been

VI-l
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adopted to ensure that intended functions are maintained over the
life of the Midland plant.

2.0 REMEDIAL PLAN

The remedial plan for the seismic Category I underground
utilities is summarized below:

a. Diesel fuel oil lines and tanks - As a result of piping
flexibility and.small expected settlements for the
piping and tanks, no remedial measures are indicated.

b. Borated water lines - This piping will be partially'

rebedded. This action, in conjunction with the
settlement monitoring of the BWSTs, will provide
assurance of the piping's continued serviceability.

/ c. Service water piping - Extensive measurements have been
/
/ taken to define the present condition of the service

water piping. A monitoring program for strain
measurement and settlement will provide assurance of
continued serviceability for a majority of the piping.

| The 36-inch diameter piping will be replaced. The two
. 26-inch diameter pipelines adjacent to the circulating

water intake structure (CWIS) will be rebedded and the,

material beneath them replaced to preclude the potential
for soil liquefaction.

,

d. Control room pressurization piping and tanks - The
predicted differential settlement effects have been
included in the design. No further action is required.

i e. Electrical duct banks --The predicted settlement will
not adversely impact the ability of the electrical duct
banks to perform their function.

j Details of the investigation, analysis, and agreements that
support this remedial plan are presented in the remaining,

| sections.

3.0 GEOTECHNICAL INVESTIGATIONS AND RESULTS
.

3.1 RESULTS OF TEST BORINGS

The records of exploration borings throughout the site indicate
that the consistency of the fill at the-location of buried
utilities varies from soft to hard for silty clays and loose to
dense for sands. Generally, the fill soils can be classified as
medium stiff or medium dense below invert elevations of buried
piping and other utilities. Fill-foundation conditions have been
greatly improved in the vicinity of the DGB as a result of the

VI-2
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surcharge loading program that was conducted in 1979.
Exploration borings in the area of the BWST indicate that the
fill soils generally range from stiff to very stiff.

3.2 SETTLEMENT

Settlements that have been observed at buried utilities are
primarily a result of the fill settling under its own weight.
Areas that have been subjected to surcharge loading, such as the
DGB and BWST areas, exhibit additional settlement from
surcharging. The buried utilities add little, if any, weight to
the fill; therefore, they have very little impact on present and
future settlement below their invert elevations.

Records of monitored settlement within the fill have been
utilized to predict future settlement for buried utilities.
Borros anchors have been installed at nine locations in the
vicinity of buried utilities not influenced by surcharge
loadings. Settlement readings for anchors that have been
established at depths of 7 feet to 12 feet below the surface were
used in the analysis, because this depth represents the depth of
most buried utilities. Soil conditions at these locations
represent the variable soil conditions encountered throughout the
fill.

_
Based on these records, future maximum settlement of buried
utilities is conservatively estimated to be 3 inches or less.
This maximum settlement estimate also includes future predicted
settlement resulting from site dewatering and possible seismic
shakedown. Future settlement of buried utilities in the vicinity
of the DGB and BWST will be considerably less than the maximum
value predicted because better fill conditions exist in these
areas. Future settlement of the service water lines to be
reinstalled in the vicinity of the service water pump structure
(SWPS) and CWIS will be approximately 1-1/2 inches or less.

4.0 ANALYSES OF EXISTING UTILITIES

The analyces for buried utilities because of the remedial soils
activities were initially presented in a technical report-
submitted December 15, 1981. They were discussed in meetings-
held with the staff in Bethesda, Maryland, on October 6,1981;

; January 21 and 22, 1982; February 11, 1982; and were addressed in
testimony at the Atomic Safety and Licensing Board ( ASLB) soils
hearings February 18 and 19, 1982. The following paragraphs
summarize those reports, discussions, and testimony.

i

|

|
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4.1 DIESEL FUEL PIPING AND STORAGE TANKS

The diesel fuel oil lines were installed in June 1980 after
completion of the DGB surcharge program. The small diameter
lines are flexible enough to accept the predicted future plant
fill settlement without exceeding allowable limits. The maximum
settlement stress was calculated for the maximum predicted
settlement and was found to be within the allowable value.

The diesel fuel oil storage tanks were installed approximately
2 years after the fill was placed. This isolated the tanks from
the effects of the initial settlement of the fill. The tanks
were filled with water and the settlement monitored for
approximately 8 months. Tank settlement during this period was
minimal (less than 0.2 inch) . It has been estimated that during
plant life tne tanks will experience about 1-1/4-inch long-term
settlement, which includes settlement from site dewatering and
seismic shakedown. The buried tanks will settle with the
surrounding soil. The connecting pipes will also settle with the
tanks in the surrounding soil. Thus, the differential settlement

,

between the pipes and tanks will be small. Nozzle loads due to
'

settlement have been calculated and are insignificant.

i 4.2 BORATED WATER PIPING

The borated water lines -will be rebedded from the BWST valve pits
to the dike around the tanks (see Figure VI-1) . These linas have
been cut loose from the valve pits to isolate them from the
settlement caused by the valve pit surcharge. This partial
rebedding in conjunction with the existing program to monitor
future settlement of the BWST, settlement of the auxiliary
building, and strain at the pipe anchors will provide sufficient
ensurance of the piping's continued serviceability.

4.3 CONTROL ROOM PRESSURIZATION LINES AND TANKS

The control room pressurization lines and tanks were installed in
early 1981. Installation after the occurrence of major fill
settlement provides sufficient ensurance of continued
serviceability of the pipes and tanks in this system.

4.4 ELECTRICAL DUCT BANKS

The seismic analysis of buried electrical duct banks complies
with the requirements in FSAR Subsection 3.7.3.12 and was
discussed in detail in the response to Question 30 of NRC

|
Requests Regarding Plant Fill.

VI-4

1
. _ _ . __ . ___ _ _ __ _



.. - _ ..

; .
,

,

' ~

Summary of Soila-Ralatsd Issues
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! 4.5 SERVICE WATER PIPING
!

4.5.1 Locations and Alignment

Extensive measurement data have been taken to define the present
condition of the service water piping. The original position,

immediately after installation is not clearly defined. It is
difficult to ascertain precisely how much of the current profile
resulted from construction tolerances. To ensure serviceability, ,

it has been conservatively assumed that all deviations from
'

design location are due to settlement.

In 1979, elevation or profile data were taken for one pipeline in
each pipe trench. In June 1981, the Applicant retained Southwest
Research Institute to develop a more accurate measurement
technique and to reprofile all the service water piping that is
26 inches and larger in diameter using the new technique. The
measurement technique uses pressure and ultrasonic transducers
and is accurate to 1/16 inch. The current location of the piping
is very well defined from these accurately measured profile data
taken at 5-foot intervals along the pipe length. The
circumferential weld joints have also been identified between
pipe spool lengths.

The results of these measurements show that the service water
pipe is 8 to 12 inches from the design elevation in some extreme
locations and the majority of the piping is|, on the average,.

~

approximately 5 inches from its design location.

4.5.2 Ovalization

For the service water piping, the relationship between out-of-
roundness /ovalization and strain was used to establish its
serviceability. Ovalization is an indirect measurement of the
bending stress of the pipe, which may have occurred due to fill
settlement. These ovalization measurements were taken internally
at the same locations as the profile points.

,

.

The results indicate general ovalizations of 1 to 1.5% with some
locations of 2% and greater. The maximum ovalization recorded
was 34 in one 36-inch diameter pipe where the pipe enters the
SWPS.

4.5.3 Terminal End Analysis

A terminal end analysis considering weight, operating, and
seismic-farces was performed. . This analysis started inside the
structure at a fixed point (equipment nozzle or anchor).and
continued to an assumed anchor point outside the structure. Soil
springs were added along the pipe to model soil interaction. An
analysis has also been performed to verify that. displacements

,

VI-5
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from settlement and seismic motion will not cause pipe contact
with the building wall.

,

4.5.4 Acceptance Criteria

4.5.4.1 American Society of Mechanical Engineers (ASME) Code
|

The acceptance criteria for those portions of the analyses
addressed by the ASME code were easily determined. These
acceptance criteria are listed below:

a. Allowable stress in the pipe - Subsection NC

b. Combination of seismic stresses with stresses from other 1

loading conditions - Subsection ND

c. Allowable stresses for the materials and operating
temperature relevant to the piping being analyzed -
Subsection ND

,

d. Allowable stress in pipe supports - Subsection NF

4.5.4.2 Ovalization;
. .

An acceptance criterion of 4% ovality for 26-inch pipe has been
agreed upon with the NRC staff.

No agreement was reached between the Applicant and the NRC staff
on appropriate acceptance criteria for the existing 36-inch
diameter buried service water piping. Therefore, during the ASLB
soils hearings , the Applicant agreed to replace the 36-inch pipe.,

;

On March 16, 1982, the Applicant submitted a technical report
'

describing the monitoring program, which resulted from a series
of discussions with the staff. The report presented the

! relationship between ovalization and longitudinal strain in the
pipe. Figure VI-2 shows the relationship used to convert the
historical measured ovality to strain for comparison to the

: acceptance critoria.

t

4.5.5 Vertical Settlement-

The acceptance criteria for settlement markers are based on the
conservative upper limit of 3 inches for maximum future
settlement. The NRC staff will be notified if 75% of the 3-inch
upper limit is reached, and the staff and the Applicant will
evaluate the appropriate action to be taken.

VI-6
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4.5.6 Reinstallation Program

The Applicant's March 16, 1982, report includes a reinstallation
program that describes the engineering and construction
activities necessary to replace the 36-inch diameter pipes and
rebed a portion of two 26-inch diameter lines (26"-OHBC-53 and
26"-OHBC-54) immediately adjacent to the CWIS. ;

1

Rebedding the 26-inch diameter piping is an additional commitment !
Isince the soils hearings, based on the recently evaluated results

of the dewatering recharge test. The results indicate that the
area immediately north of the SWPS and the CWIS has only 3 days;

following a dewatering system failure before the groundwater
would reach the level for potential. soil liquefaction during a
seismic event. As a consequence, the fill in the affected area
will be replaced down to el 610'. The area covers a zone where
the 36-inch diameter piping is being replaced and also a zone
where pipelines 26"-OHBC-53 and 26"-OHBC-54 are buried. The fill
replacement with acceptable fill will eliminate the potential for
liquefaction.

,

The reinstallation program identifies the scructures, facilities,
i

and utilities that may be affected by the reinstallation
activities. The underground utilities that will be exposed
during the excavation work will be supported and protected as
necessary to preclude damage. The quality program requirements
applying to the reinstallation work were also discussed.

t

4.5.7 Monitoring Program

The future monitoring program submitted March 16, 1982, covers
two types of monitoring: vertical settlement monitoring and pipe
strain monitoring. The monitoring program describes the
monitoring station locations and the details of selection

i criteria, monitoring frequency, acceptance criteria, and
instrumentation for both types of monitoring. The reinstalled
oipe will have no special monitoring program because the;

' underlying fill will be replaced with suitable' fill material.

The ef fect of future soil settlement on the service' water piping
will be monitored using externally mounted strain gages. The
location of these instruments has been presented in the

;
' monitoring program submitted March 16, 1982. The location of

these monitoring points are sh6wn in Figure VI-1.
;

The initial monitoring frequenc,y will be every 90 days, with-
,

reevaluation after 5 years. Al'1 locations are to be monitored*

immediately following an unusudl event. If the technical
.

specification limit is reached at a monitoring station,- the*

; frequency will be increased to monthly until remedial measures
; have been established.
l

!

|
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The submittal of this monitoring program and the reinstallation
program on March 16, 1982, provided the remedial action necessary^

to resolve the NRC concerns expressed in the ASLB soils hearing
February 18 and 19, 1982.

|
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Summary of Soils-Related Issues
; at the Midland Nuclear Plant

Part VII: QUALITY ASSURANCE

1.0 INTRODUCTION

All remedial soils work, except for underpinning, will be done in
accordance with the existing Midland Project Quality Assurance

N. Program. The "nderpinning activities are unique in that the few
technically competent contractors who do this type of specialized
work have no formal quality assurance (QA) programs and have
little, if any, experience in the nuclear field. To accommodate
the acquisition of only the most experienced contractors, a
special Quality Assurance Plan for Underpinning has been devised
to extend the Midland Project Quality Assurance Program to those
contractors.

2.0 QUALITY ASSURANCE PLAN FOR UNDERPINNING

; The Quality Assurance Plan for Underpinning, MPQP-1, was
; transmitted to the NRC on January 7, 1982. In addition to the

information provided in the plan, in_ January and March there were
i presentations to and discussions with the NRC staff and

Region III personnel relative to the plan. The plan has been
J- found acceptable.

Under this plan, a special QA organization has been established
for the underpinning work. The organization consists of two
groups: a QA engineering group with an authorized staff of six
engineers (degreed civil engineers), and an inspection,
examination, and test verification group with an authorized staff
of five civil inspectors (some of whom have experience directly
related to the Midland underpinning work) . These two groups,

report to a soils and remedial QA supervisor (a civil engineer)
who, in turn, reports to the civil QA section head (also a civil
engineer). Thus, there will be a total of 13 QA persons directly '

engaged in the underpinning work within the Midland Project
Quality Assurance Department (MPQAD), which is independent of the
architect-engineer / constructor and which is headed by a director
reporting to the the Applicant's vice president for projects,
engineering, and construction.

|

A special quality control (QC) organization also exists for which
23 inspectors are authorized for remedial soils inspection. The

,

inspectors, through the lead inspectors, report to an'

underpinning QC coordinator who, in turn, reports to the lead
civil QC engineer. This QC organization is part of the
architect-engineer / constructor organization, but it is
independent of the architect-engineer / constructor field.
construction management. Furthermore, this QC organization is
overseen by the totally independent MPQAD described above.

!
!
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The MPQAD performs the primary QA activities for the underpinning
work, whereas the QC organization performs the primary inspection
activities to the standards and requirements established by
MPQAD. The following is a brief description of the major MPQAD
activities and the objectives of each.

Design documents are originated and issued through t ae architect-,

engineer's design process with all controls of the existing
Project Quality A,ssurance Program being applied to the design
process. However, before their issuance, MPQAD reviews and
approves the documents to ensure that they are sufficiently
specific with regard to the quality characteristics and to ensure
that these characteristics are inspectable or testabla.

For construction contracts, MPQAD establishes the requirements by
which the contractors attain quality, although the QC and MPQAD
organizations will ensure that quality is attained. Requirements
applied to contractors may deal with document controls,
preparation of detailed construction procedures, personnel
training, handling and storage of materials, and performing

! procesh corrective action, when necessary. These types of
requirements are intended to promote the prevention of
nonconformances or, at worst, their early detection and the
correction of their root causes.

MPQAD reviews and approves construction procedures to ensure that
; the procedures impose the necescary quality prerequisites, that
: they provide sufficient specificity with which to ensure the

consistent attainment of the design requirements, and that the QC'

, inspection hold points are integrated into the construction-
' procedures at the appropriate points in the process. MPQAD also
i integrates the MPQAD overanspection hold points into the
j construction procedures.
1
'

MPQAD reviews and approves the detailed QC inspection procedures
to ensure that they are complete with regard to the necessary,

inspections and to ensure that they are sufficiently specific
with regard to the methods of inspection, the points of
inspection, and the inspection data to be recorded.

MPQAD plans and performs its own overinspections. These
overinspections are on a large sampling basis and are applied to
the most significant quality characteristics for the purpose of
ensuring that the construction work is being done properly and
ensuring that the QC inspection decisions are being made
properly. On a periodic basis, quality system audits of the
constructor and contractors are also performed by MPQAD to ensure
compliance with the QA standards and requirements. In addition-
to MPQAD, an entirely separate Applicant audit section performc

| periodic - system audits. MPQAD ensures the correction of
! nonconformances as well as the identification and elimination of
' their root causes.
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Summary of Soile-R21attd Issuna
at the Midland Nuclear Plant

3.0 QUALITY ASSURANCE COVERAGE

As a result of the March discussion with the NRC, it has been
agreed that the Quality Assurance Plan for Underpinning will be
implemented for essentially all elements of the underpinning work
and not just for the specific activities or structures deemed to
ba safety related. The plan is being modified to reflect this
additional coverage. A mechanism will be provided by which to
take any exceptio". which may be desired, but this mechanism will
include assurance that Region III personnel have concurred with
the exception prior to doing the work. The MPQAD and QC staffing
levels described above were arrived at in recognition of this
extended coverage. The NRC has concurred that the staffing

; levels to date have been appropriate to the level of work.

,

5

-

!

VII-3

- - - . . - . - - -- . .-:^^ .~ . - - : . .* '~ ~



fAURCUPal STUFF
v4A =J;F, ., ,,

, D/RA VECS! W,et 3*
A/R\ OAO $1.

.*

ISHAM, LINCOLN & BEALE h sw'
COUNSELORS AT law ORMA E

8-

& DSD D:~ l*

T>=s a rwisT WONa4, PLA2A M

4g.,p
'tL-

oscAGo.iwmos sonar 4fq 9 j,g tg yg mnLIPwoNt rirsumo

5//// 'qsJa%
eommos tswana. ism " ' " ' " cuaatcTicur..t~ut.=

'

g '4 Lc " g g
2s/P: meenom

A d""..
gy 1ey -,

\
dL .

mw*r.-
'

July 18, 1983 - -

Mr. Michael N.'Wilcove -

U. S. Nuclear Regulatory Commission
Wash'ington, D. C. 20555

Consumers Power Company - Midland Plant Docket Nos.Re:
Dear Mike: 50-329-OM; 50-330-OM; 50-329-OL; and 50-330-OL.

Enclosed in accordance with our telephone conver-
sation are the July, 1983 crack maps of the Midland contain-
ments at the buttress-base slab junctions. Actually they

are really more sketches than maps. My understanding is
that "H.L." stands for " Hairline" and means that the crack
width is less than .005 inches. Only five of the six
junctions are included; the sixth area is the Room 110 area
which was mapped on Field Engineer's Report Form CC-183 on
December 17, 1982. Dr. Shunmugavel visited the site last ,

'

week and found that the cracks in Room 110 have not changad.
Apparently for that reason the Room 110 area was not remapped.

We are filing affidavits today from Dr. Corley and -

Dr. Shunmugavel in response to Ms. Stamiris' Motion to Reopen
the Record. Both Dr. Corley and Dr. Shunmugavel refer to these
July crack maps. I decided not to include them in our response
since they don't seem to add much. However, we are sending
these to you and the other parties for whatever use you want

*to make of them.
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Occ u
1983

Docket No. 50-329
Docket No. 50-330

Consumers Power Company
Midland Nuclear Plant
ATTN: Mr. D. L. Quamme

Site Manager
P. O. Box 1963
Midland, MI 48640

*

s

SUBJECT: REMEDIAL SOILS WORK ACTIVITIES

Dear Mr. Quamme:

"This letter documents four verbal agreements made between members of the NRC
staff and the licensee's staff during three telephone calls on September 22,
September 27, November 28, and '.ering the Stone & Webster public meeting on
November 10, 1983.

The licensee agreed not to release the soils stop work (imposed.because of.
drawing deficiencies) until~the' crack monitoring program deficiencies are
resolved and reviewed by the NRC staff.

The licensee agreed not to' jack the grillage assemblies at Pier 8 to 160% of the
design load as proposed, until the NRC staff can review the building analysis
for this new loading condition.

Subraquent to the above request, the NRC staff agreed to allow the licensee to
increase the jacking load on-the grillage assemblies at Pier 8 from 125% to 135%
as required in the SSER #2 in order to reduce future building elevation losses.-

The licensee agreed not to continue the upward jacking of' the auxiliary
building beyond those limits previously specified in-the SSER #2 Supplement
pending the establishment of new allowable jacking limits with the NRC staff.

Should you have any questions concerning the above agreements, please feel
free to contact me.

Sincerely,

fly )CitjJLfC -
,N] ~ $ 99 //%gg '

~J. J. Harrison, Chief
Section 2, Midland

cc: See attached distribution-list
RII RIII RI

I %_ ' -~

. Lanc s /ls Gardner Ha ison
12/06/83 -iq]g/93
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DEC 0 6 -a
Consumers Power Company 2
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cc:
DMB/ Document Control Desk (RIDS)
Resident Inspector, RIII
The Honorable Charles Bechhoefer, ASLB.

The Honorable Jerry H, arbour, ASLB
The Honorable Frederick P. Cowan, ASLB
The-Honorable Ralph S. Decker, ASLB
William Paton, ELD
Michael Miller.

Ronald Callen, Michigan
Public Service Commission

Myron M. Cherry
Barbara Stamiris
Mary Sinclair
Wendell Marshall
Colonel Steve J. Gadler (P.E.) *-

Howard Levin (TERA)
Billie P. Garde Government
Accountability Project

Lynne Bernabei, Government
Accountability Project

Stone and Webster Michigan, Inc.

-

!

i

t

|

.



RELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-III-83-51Dsts: June 21. 1983

110 prclimintry n:tificaticn c nstitutss EARLY notica of sysnts of POSSIBLE safsty or
ablic interest significance. The information is as initially rscaivid without veri-
icctitn or evaluation, and is basically all that is known by the staff on this date.

Licensee Emergency Classification:;cility: Consumers Power Company Notification of Unusual EventMidland Nuclear Power Plant
AlertDocket No: 50-329, 50-330
Site Area EmergdncyMidland, MI 48640 General Emergency

xx Not Applicable

.

1bject: AUTHORIZATION OF FIRST MAJOR UNDERPINNING WORK UNDER SAFETY-RELATED BUILDING

R:gion III (Chicago) has authorized Consumers Power Company to proceed with excavation
und:r the auxiliary building (electrical penetration area) and installation of temporary
support beams which will support the electrical penetration areas during further under-
pinning activities.

The work authorized is the first major activity under a safety-related structure, the
auxiliary building, in the licensee's remedial soils work (underpinning). Previous work
guthorized has included construction of twelve support piers under the turbine building.

The new work involves tunneling under the electrical penetration areas to the foundat '

of the two reactor containments. The support beams -- each about twenty feet long --
uill be installed between one set of piers beneath the turbine building and the edge of
rc:ctor containment base mat (foundation). Jacks will then be installed to support the

electrical penetration area while a new foundation wall is built but this additional
work has not yet been authorized. The new work authorization will result in the recall
of workers laid off June 17 and 18 (see PNO-111-83-49, dated June 17, 1983).

The licensee has informed local news media of the work authorization, and Region III
has been responding to inquiries.

The State of Michigan will be notified.

Rtgion III informed Consumers Power of the authorization on June 21, 1983. This
information is current as of 10 a.m. (CDT), June 21, 1983.

|

WW '

Contact: R. Landsman J. Harrison
FTS 384-2587 384-2635

EISTRIBlTTION:
H. St. ao MMBB # Phillips # '- E/W //S Willste /J

Chairm:n Palladino EDO NRR IE NMSS

Comm. Gilinsky PA OIA RES

Comm. Ahearne MPA AEOD

Comm. R berts . ELD Air Rights // o 5' MAIL:
INPO/*'Y ADM:DMBComm. A:selstine

'

C.R SP
NSAC Lt 3/ DOT: Trans Only

'SECY / (); 4 i

ACRS Applicable Resident Site /e'~

R::gions I/> c p , II o n, IV4///, V /2 /d: Licensee (CorporateOffice)/M/CA
PDR

Rey, 1/19/83
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] " TASK NO.i,,. .
. . .

DATE; APRIL 16 G33
TAC ~f: 5130

- :..

'
TASK INTERFACE AGREEMENT i !NCIPAL STAFF

9i
PROBLEM: Midland 1/2 - Soils Issue .,

! it a

} .
I ! '~! .

.4 I i 4

LEAD OFFICE: C I&E O NRR /~rf REGION III O J0 INT _{ ',
'

,

#'

NOTIFICATION: .

,

REFERENCES: Memo to TNovak fm RWarnick dated 03/16/83, subject: NRR Assistance
in Resolving Midland Soils Issue

ACTION PLAN:
,

NRR: 1.. Assist Region III in reviewing the remedial soils work at
Midland. Assistance is expected to include evaluation of
possible deviations from licensee commitments in the SER,
advice to the Region III reviewer, and occasional site visits. (sc,ng)

The exact schedule cannot be defined but the PM forcasts that NRR
*assistance after -Hf03 is unlikely.

6/tf
Region III will contact NRR (PM) on case basis.

,

s

NRR: Designate Lead Project Manager to assign TACS and coordinate correspondence,
meetings, and reports (ORB # /LB#4 - D. Hood).

OFFICE C00RDINAT0RS:
7[N ' , (X27207 )

_ .,

F# @T. ,b. JO:ttT~ (X27415) / o11mer
7 '

-

yt o

.i vI$ [ (X27425 )APPROVED: <-

(X )

/NgE , , , , , , , [x )
M/C.Norelius /(jj [M' '

F. c Miragl a (X27492)
Region- III ,

NRR

cc: V. Stello, ROGR J. Sniezek, I&E T. Speis, , imR G. Holthan, NRR

Regional Admin. R. DeYoung, I&E D. Eisenhut, NRR Lead Project Manager
J. Taylor, I&E J. Heltemes AEOD R. Vollmer, NRR. R. Purple, NRR

H. Denton, NRR G. Lainas, NRR R. Wessman, NRR

E. Jordan I&E E. Case, NRR T. Novak, NRR J. Knight, NRR

R.. Baer. I&E R. Mattson, NRR F. Miraglia, NRR G. Lear, NRR

W. Mills, I&E H. Thompson, NRR F. h alli,ug, J. Kane,.NRR

APR 251983
. .
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T. Novak, Assistant Director for Licensing, Division
MD10RANDUM FOR:+

~ of Licensing
i i

.

R. F. Warnick, Director, Office of Special Cases
FROM:

NRR ASSISTANCE IN RESOLVING MIDLAND SOILS ISSUE' SUBJECT:
i

Region III has assumed all responsibility for reviewing the remediti
coils work at the Midland site. However, we expect the licensee toERR's
periodically request relief from commitments made in the SSER. .

cssistance will be requested when this occurs.
,

The expertise of NRR will also be required from time to time for
consultation with Mr. Ross Landsman during his review of the remedialNRR'sA schedule cannot be defined at this time.soils activities.
assistance will be requested on a case by case basis as the need arises.

We also recommend that periodic site visits be made in order for your
personnel to maintain their awareness of the underpinning effort.
These visits could be limited to observations of critical work activities

,

!

such as the pier 11 load tests and the drif t work to the control tower.
The schedule for these activities can be obtained from Ross Landsman.[ tt 5, \l'

Should you have any questions please contact Wayne Shafer (FTS 384-2656).
.

RF100
R. F. Warnick, Director
Office of Special Cases

i

cc: A. B. Davis1

J. H. Sniezek, IE
'. C. Stone, IE.

'. Hood, NRR N/s -//4,
.
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- UNITED STATESpt

NUCLEAR REGULATORY COMMISSION
,

-
,.

nEoioN 111
, . g 3. ,

799 ROOSEVELT ROAD .

5 . ~ .

oLEN ELLYN, ILLINotS 60J17 \D en

%, . . . . f )gR16 a3

MEM01ULNDUM FOR: T. Novak, Assistant Director for Licensing, Division-

of Licensing
-

FR0k: R. F. Warnick, Director, Office of Special Cases
,

SUBJECT: NRR ASSISTANCE IN RESOL ING MIDLAND SOILS ISSUE
:

Region III has assumed all responsibility for reviewing the remedial
soils work at the Midland site. However, we expect the licensee to
periodically request relief from?c'ommitments made in the SSER. NRR's
assistance will be requested when this occurs. -

The expertise of NRR will also be required from time to time for
consultation with Mr. Ross Landsman during his review of the remedial'

soils activities. A schedule cannot be defined at this time. NRR's
assistance will be requested on a case by case basis as the need arises.

We also recommend that periodic site visits be made in order for your
personnel to maintain their awareness of,the underpihning effort.
These visits could be limited to observations of critical work activities
such as the pier 11 load tests and the drift work to.the control tower.
The scliedule for these activities can be obtained from Ross Landsman.

Should you have any questions please contact Wayne Shafer (FTS 384-2656).

RF did
,

R. F. Warnick, Director
Office of Special Cases'

cc: A. B. Davis.

J. H. Sniezek, IE
J. C. Stone, IE
D. Hood, NRR
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[ $3 k REoloN 118
*

.,

h , ,|, 799 ROOSEVELT ROAD*
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MEMORANDUM FOR: T. Novak, Assistant Director for Licensing, Division
of Licensing

'

FROM: R. F. Warnick, Director, Office of Special Cases
4.

SUBJECT: NRR ASSISTANCE IN RESOLVING HIDLAND SOILS ISSUE

Region III has assumed all responsibility for reviewing the remedial
soils work at the Midland site. However, we expect the licensee te
periodically request relief from commitments made in the SSER. NM 's
assistance will be requested when this occurs. .

The expertise of NRR will also be required from time to time for
consultation with Mr. Ross Landsman during his review of che remedial
soils activities. A schedule cannot be defined at this time. NRR's
assistance will be requested on a case by case basis as the need arises.

We also recommend that periodic site visits be made in order for your
personnel to maintain their awareness of the underpinning effort.
These visits could be limited to observations of critical work activities
such as the pier 11 load tests and the drift work to the control tower.
The schedule for these activities can be obtained from Ross Landsman.

Should you have any questions please contact Wayne Shafer (FIS 384-2656).

RF100
R. F. Warnick, Director
Office of Special Cases

cc: A. B. Davis
J. H. Sniezek, IE
J. C. Stone, IE
D. Hood, NRR
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NUCLEAR REGULATORY COMMISSION

%
g <.

I REGION 1f fg
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e
April 9, 1982

MDahtAMDc;t Ft*y Darrell It4==ihnt. Director, Division of 1 te== sing. MIR
o

PROM:
1. L. Spennard, Director. Division of Project and

Residaat Progreen |
'

S!!tJRf?t \

RELE00ENDATTON OF B(WLD WrIFICATTON OGTFLAND)

":n?=1ag the Atoede Safety smd Licensing Board's kann interest in setters
impacting <m censumers Power campeay's quality annuranc.a activittuu in
ammmac.rtan with atteland, assium III believen that the suerd should be made
amare et twn $senes batag pursued by Region IIT frietive to the remedial

i

esila wutk. These are:
1.

Iemsbera of the Regime III staff who pertic.tpated la recent meetings
tetth the myp1(cant coneersing the applicattaa of quality severance
$a the underpinning activittee have expressed eencarn that informatiam

,

!

provided by th applisant's staff rer.arding the states et instrummats-
clos work coupletion taas alsimeding. While the technical tannes ;==h M

to ialt1ste a more ia%th leek into the eencerna emproceed by thetn this matter ars being rean19ed to our satisfaction I plaa
,

:;
!'

Inc stafI ammheea.

2.
1hc applia.aut in arupertemetag problame with QA program implementation

~

as they rentart work in the yonderp'-8--
telle um that euer problems will necur la Lk restart of any activitwhtia ear experience

stoa.

that has been eisspended for a long period of time, we balleve certain
, y

prehlems should not have occurred (e.g.. perforadag work without
adeguate Amylumametny, procederne; selactive application nr 4A programrequisessats to work activtlun).
the 1**= m 's activities in thta area.He are continuing to monitor clumely

If we conclude that the;

west and take appropelate enfarcement action.presram da not belag well amaaand. un will uut busitate to stop thai

The smaalts of our inenstigatium into the poesthis misleading statements
and muy emociauance of problems with the implemmatation of th quality
moserence program will be brought to the Boasd's attnatinn promptly.

; W -dR. L. E sard. Director ,

Diviatem of Project and
Raeldent Pengrama '

ecs T. Stello, D e m0GK
R. C. nsMeweg, EE,

E. E. Apostem NBR
J. C. Empplar. #f 11 ,

5. L. Jordam. TR
W. Patan, t1A
J. 84ehereas,1R *

! E. O, Adansam. #45
af. F, 8Esass, MR
R. reek, gal, Midland

| C7/? m . ? / - ! 9; s+ ~"iu w-mv c
ff'ynnun - - - - - -

- - - - ___ ___ __ , __ _ - .- - - - - - - - - --
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Mr. Bird, can you please describe Bechtel NCRLt. Q.5.-

(Landsman Attachments 7E and 7D respectively.17
64199 and 44245

Bechtel nonconformance reports $4199 and 94245'

A.S.
bank and a void

cover damage to a "Q" deep electric duct

adjacent to the upper portion of the permanent observation
<

'

uell OBS #4. .

24, 1982, during.

The duct bank was damiged on April

drilling of an ejector well for the freeze wall monitoring
This happened because the drilling rig was mispositioned

pit.

The root cause of the nonconformance wasby a couple of feet.
that the procedural control to not drill closer than two

to any known buried utility for vertical holes wasfeet
When obstruction ~eas encounterednot adequately, implemented.

Field Engineering apparently believed that they were hitting
a concrete overpour around the duct bank rather than the duct

They continu,ed drilling until drilling fluidbank itself.
Subsequently the fluid was observed in the auxiliary

was lost.

building and it was a,scertained that the drill had hit the
Consu. ers Power Company Site managementedge of the duct bank. m

stopped further addition of drilling fluid on April 28,

1982 as a result of their involvem2nt in the immediate
investigating of the drilling fluid found in the auxiliary

The CPCo Site Manager issued a letter on Aprilbuilding.

confirming the verbal stop work directive applicable to28,

drilling operations and sheet-piling activities byall
Q and

Mergantime Corporation and its subcontractors, in all
MPQAD management later issued a formal Quality '

non-Q areas. - - - . . . . . .
.

stop Work Order to provide tracking and close-out of the
-- . . .

..
_ ,

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

...
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k'$* corrective action required ,tc lift the stop work. The:A

f.
. . . _ _ _ - ......v__ __ _ _ . . , ,

,

stop work order was subsequently lifted based en further
training and implementation of the excavation permit

*procedure FIC 5.100 described below.
With respect to NCR 94245, the void associated r

| with observation well #4 appears to be a localized phenomenon

near the surface of the well, which was observed on May 11,

1982 during drilling. This void is apparently only indirectly

related to another condition associated with OBS #4 observed
at approximately the same time, that being the penetration

of a twelve inch non "Q" condensate drain line at a depth of

38 ft. The striking of the line and associated vibration

may have contributed to the void formation. The remainder "

of the void is thought to be from material removal resulting

from the drilling process. A final Engineering Report on

this subject awaits completion of probing to determine the

extent of soil disturbance. The specification for well

drilling has been revis"ed to restrict the position of the
bailer in relation to the bottom of the caring which should

limit excess soil removal for any future application of this

drilling technique.
-

The review prior to drilling for utilities in the

vicinity of OBSf4, missed the condensate line because the

drawing showing this line was not on the list of drawings

requiring review. The new excavation permit system (Attach-

ment 1) has attached to it a listing of drawings, by disciplinef
which represents the most complete information available on

all undergro md. utilities at the : Midland site.
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8 NUCLEAR REGULATORY COMMISSION

~
* o

U s REGION lli*

# 799 ROOSEVELT ROAD ) i

GLEN ELLYN,ILLINOls 40137o -

.....
MAR 3 01983

..

Docket No. 50-329
Docket No. 50-330

.

Michael I. Miller, Esq.
Isham, Lincoln & Beale

*Three First National Plaza
Chicago, IL 60602

Dear Mr. Miller:

I am in receipt of your letter of March 22, 1983 (attached) stating
Consumer Power Company's (CPCo) intention to resume disc' vary on Sinclair
Contentions 1, 15, 16 and 17. That d.scovery commenced in the summer of
1982 through the Licensing Board's issuance at CPCo's request of subpoenas
to three employees or associates of t.he Government Accountability Project
(GAP). At my request, CPCo and the other parties to the Midland proceed-

,
ings held in abeyance discovery on the " GAP allegations" and the Zack HVAC
issue which underlie Ms. Sinclair's contentions to afford the NRC time'

to complete its investigatory and inspection efforts on these allegations.,

In light of the fact that the NRC's investigations and inspections on some
; of these matters may not be completed for upwards of six months, you have

stated CPCo's intention to proceed with discovery.

Your letter correctly states my concern that CPCo might use the information
learned during discovery to correct non-conforming conditions in the plant
or to change or supplement quality related documentation in a manner that
might interfere with or hinder the NRC's investigations or inspections.

~

;

In order to avoid this problem, you commit in the letter that CPCo will;
'

inform Region III of any proposed corrective action prior to the time such
action is begun.

' Region'III finds this condition to provide generally acceptable protection
for the NRC's investigatory and inspection efforts into these issues..

| Should we conclude, however, that any of the corrective actions you propose
| to take would interfere with the NRC's investigations or inspections, we

will request you to hold those corrective actions in abeyance until weL

i

,

| E

.

f

. Y.

. - ..
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Michael I. Miller, Esq. 2
MAR 3 0-1983

indicate that they may be undertaken. Subject to this caveat, Region III -

has no objection to CPCo's resumption of discovery as stated in your letter.

Sincerely,

Original signed by
A. Bert Davis

James G. Keppler
Regional Administrator

Enclosure: Ltr dtd 3/22/83 from
Michael I. Miller, Esq. to
James G. Keppler

cc w/ enc 1:
DMB/ Document Control Desk (RIDS)
Resident Inspector, RIII
The Honorable Charles Bechhoefer, ASLB
The Honorable Jerry Harbour, ASLB
The Honorable Frederick P. Cowan, ASLB
The Honorable Ralph S. Decker, ASLB
William Paton, ELD
Michael Miller
Ronald Callen, Michigan

Public Service Commission
Myron M. Cherry
Barbara Stamiris
Mary Sinclair
Wendell Marshall
Colonel Steve J. Gadler (P.E.)

: c

.

Lewis /jp Warn c ' e
Da is||$h}ppler

'

)76 f3/30/83 ,

pr- Pad ||k , z|x|n
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March 22, 1983

UNITED STATES OF AMERICA.

'

NUCLEAR REGULATORY COMMISSICN

.

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD '

In the Matter of )
) Docket Nos. 50-329-OM

CONSUMERS POWER COMPANY ) 50-330-OM g
) 50-329-OL

(Midland Plant, Units 1 ) 50-330-OL
and 2) )

Mr. James G. Keppler
Director, Region IIIi

Division of Inspection and Enforcement
Nucle.ar Regulatory Commission
799 Roosevelt Road
Glen Ellyn, IL 60137

Dear Mr. Keppler: ,

As you know, there are certain Contentions in the,

Midland Operating License Proceeding which have been accepted
by the licensing board for litigation and which deal with
quality assurance related matters. Specifically, Mary
Sinclair Contention 1 relates to miscellaneous quality
assurance issues and relies on informationisupplied by ~

certain anonymous affiants. The information as.well.as the
identity of the affiants is purportedly.in the possession of-

the Governmental Accountability Project (" GAP"). Contentions
Mary Sinclair 15,-16, and 17 asserts that there are quality
assurance related deficiencies in the HVAC systems at
Midland. That Contention is based on the affiqavits of.

i
'

Mr. Terry Howard and Ms. Sharon Marello, former Eack Co.
I employees.

'

In the summer of 1982 we caused the Licensing
Board in the above-captioned proceeding to issue subpoenas
directed to three employees or associates of GAP. In
August 1982 we met with you regarding the subpoenas and
other discovery of these issues we planned to institute.

*
,,

O%M
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Mr. James G. Keppler March 21, 198 3. -
Director, Region III Page Two
Division of Inspection and Enforcement
Nuclear Regulatory Commission

.
. _ . _.

At your request, pending completion of the NRC's investigation
; of both the so-called GAP allegations and the Zack HVAC

issue, we deferred enforcement of subpoenas and further |
; discovery regarding these matters. We now understand that
! conclusion of the NRC's investigations is not likely to
j occur before the summer of 1983. Accordingly, we wish to j

pursue our discovery efforts in the operating license 1

proceeding.
'

i

It is my understanding that you are concerned
that information revealed during the discovery process willi

be used by Consumers Power Company to correct non-conforming
! conditions in the plant or to change or supplement quality

related documentation. On behalf of the company, I assure
you that no such action will be taken secretly or in any
way that would hinder the NRC's own investigative efforts.
In the event that affiants have any knowledge of non-conform-
ing conditions or documentation at the Midland Plant, and
the company deems it appropriate to take corrective action as
a result of these disclosures, we will inform you of any,

proposed corrective action fifteen days prior to the time
{ such action is begun.

*. . ..

Unless I hear from you to the contrary in 14 days,
I plan to pursue discovery as outlined above. In any event,-
before initiating such discovery I will contact your
counsel, Bill Paytors and Steve Lewis.

Yours truly,

[ IM|
Michael I. Miller

MIM:cjs
cc. Service List

: "

|

|

,
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SERVICE LIST *
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Frank J. Kelley, Esq. Steve Gadler,3,

j Attorney General of the 2120 Carter Avenue .

State of Michigan St. Paul, Minnesota 55108
Carole Steinberg, Esq.
Assistant Attorney General Atomic Safety & LicensingEnvironmental Protection Div. Appeal Panel720 Law Building U.S. Nuclear Regulatory Comm.

. . . . . . _

Lansing, Michigan 48913 Washington, D.C. 20555
Cherry & Flynn Mr. C. R. Stephens

j Suite 3700 Chief, Docketing & Services3 First National Plaza
; Chicago, Illinois 60602 U.S. Nuclear Regulatory Comm.

Office of the Secretary
Washington, D.C. 20555Mr. Wendell H. Marshall<

. . ..4625 S. Saginaw Rd. Ms. ')Cuar SinclairMidland, Michigan 48640 5711 Summerset Street
Midland, Michigan 48640Charles Bechhoefer, Esq.

Atomic Safety & Licensing William D. Paton, Esq.Board Panel Counsel for the NRC StaffU.S. Nuclear Regulatory Comm. U.S. Nuclear Regulatory Comm.Washington, D.C. 20555 Washington, D.C. 20555
Dr. Frederick P. Cowani

6152 N. Verde Trail Atomic Safety & Licensing
Board Panel! Apt. B-125 . , ,

U.S. Nuclear Regulatory Comm.Boca Raton, Florida 33433 Washington, D.C. 20555_

; Lee L. Bishop Barbara Stamiris
,

Harmon & Weiss 5795 North River Road1725 I Street, NW #506 Route 3
i

Washingtor D.C. 20006 Freeland, Michigan 486231

; Mr. D. F. Judd '

Jerry Harbour
! Babcock E.Wilcox
: P.O. Box 1260 Atomic Safety & Licensing,

Board Panel'

Lynchburg, Virginia 24505 U.S. Nuclear Regulatory Comm.!

Washington, D.C. 20555James E. Brunner, Esq.
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

t
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March 22, 1983

UNITED STATES OF AMERICA
, NUCLEAR REGULATORY COMMISSION

.

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD '

.

In the Matter of )
)- Docket Nos. 50-329-OM

CONSUMERS POWER COMPANY ) 50-330-OM
) 50-329-OL

(Midland Plant, Units 1 ) 50-330-OL.

and 2) )

Mr. James G. Keppler
Director, Region III
Division of Inspection and Enforcement
Nuclear Regulatory Commission
799 Roosevelt Road
Glen Ellyn, IL 60137 *-

Dear Mr. Keppler: ..

As you know, there are certain Contentions in the
Midland Operating License Proceeding which have been accepted
by the licensing board for litigation and which deal with
quality assurance related matters. Specifically, Mary
Sinclair contention 1 relates to miscellaneous quality-
assurance issues and relies on information supplied by
certain anonymous affiants. The information as well'as the
identity of the affiants is purportedly in the possession of
the Governmental Accountability Project (" GAP," ) . Contentions
Mary Sinclair 15, 16, and 17 asserts that there are quality
assurance related deficiencies in the HVAC systems at,

Midland. That= Contention is based on the affidavits ofi

Mr. Terry Howard and Ms. Sharon Marello, former~Zack Co.
employees.

'

| In the summer of 1982 we caused the Licensing
| Board in the above-captioned proceeding to issue subpoenas
'

directed to three employees or associates of GAP. In
August 1982 we met with you regarding the subpoenas ~and
other discovery of these issues we planned to institute.

I hvi of ug
MAR 2 3 ~ G83
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Mr. James G. Keppler March 21, 1983
Director, Region III Page Two
Division of Inspection and Enforcement
Nuclear Regulatory Commission

1

At your request, pending completion of the NRC's investigation
of both the so-called GAP allegations and the Zack HVAC !issue, we deferred enforcement of subpoenas and further
discovery regarding these matters. We now understand that
conclusion of the NRC's investigations is not likely to
occur before the summer of 1983. Accordingly, we wish to
pursue our discovery efforts in the operating license
proceeding.

, ,

It is my understanding th'at you are concerned
that information revealed during the discovery process will
be used by Consumers Power Company to correct non-conforming
conditions in the plant or to change or supplement quality
related documentation. On behalf of the company, I assure '

you that no such action will be taken secretly or in any
way that would hinder the NRC's own investigative efforts.
In the event that affiants have any knowledge of non-conform-
ing conditions or documentation at tha Midland Plant, and
the company deems it appropriate to take corrective action as
a result of these disclosures, we will inform you of any
proposed corrective action fifteen days prior to the time
such action is begun.

*. ... ..

Unless -I hear from you to the contrary ~in "*. days,
I plan to pursue discovery as outlined above.' In any event,
before initiating such discovery I will contact your
counsel, Bill Payton and Steve Lewis.

3

Yours truly,

") . uW '

Michael I. Miller

MIM:cjs
cc: Service List

!

(

* e
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SERVICE LIST ~

',, ,

t iFrank-J. Kelley, Esq. Steve Gadler,; Attorney General of the 2120 Carter AvenueState of Michigan St. Paul, Minnesota 55108Carole Steinberg, Esq.
Assistant Attorney General
Environmental Protection Div. Atomic Safety & Licensing

Appeal Panel720 Law Building U.S.Lansing, Michigan 48913 Nuclear Regulatory Comm.
Washington, D.C. 20555

Cherry & Flynn
Suite 3700 Mr. C. R. Stephens
3 First National Plaza Chief, Docketing & Services.

U.S.Chicago, Illinois 60602 Nuclear Regulatory Comm.
office of the Secretary ..

Mr. Wendell H. Marshall Washington, D.C. 20555'

! 4625 S. Saginaw Rd. Ms.fMary Sinclair
,.

Midland, Michigan 48640
5711 Summerset Street

-

Charles Bechhoefer, Esq. Midland, Michigan 48640
Atomic Safety & Licensing William D. Paton, Esq.: Board Panel
U.S. Nuclear Regulatory Comm. Counsel for the NRC Staff

U.S.Washington, D.C. 20555 Nuclear Regulatory Comm.
i Washington, D.C. 20555
! Dr. Frederick P. Cowan

6152 N. Verde Trail Atomic Safety & Licensing;

Apt. B-125 Board Panel
.

Boca Raton, Florida 33433 U.S. Nuclear Regulatory Comm.
_ Washington, D.C. 20555

i Lee L. Bishop
Harmon & Weiss Barbara Stamiris

5795 North River Road .?
! 1725 I Street, NW #506 Route 3; Washington, D.C. 20006 Freeland, Michigan 48623
; Mr. D. F. Judd *

..
;

Babcock & Wilcox Jerry Harbour

P.O. Box 1260 Atomic Safety & Licensing,

Lynchburg, Virginia 24505 Board Panel
U.S. Nuclear Regulatory Comm.

James E. Brunner, Esq. Washington, D.C. 20555:

Consumers Power Company
212 West Michigan Avenue,

i . Jackson, Michigan 49201 '

i,
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James W CookI *

*

fa' Vice President - Projects, Engineering
\p~ and Construction

_

General offices: 1945 West Pernell Road, Jackson MI 49201 * (517) 7se 0463

i

December 28, 1982
.

s

'
J G Keppler, Administrator, Region III
U S Nuclear Regulatory Commission
799 Roosevelt Road -

Glen Ellyn, IL 60137

i MIDLAND NUCLEAR C0 GENERATION PLANT ,

MIDLAND DOCKET NOS 50-329, 50-330
i ACCESS TO JOBSITE BY SOURCES OF ALLEGATIONS

FILE: 15.3 SERIAL: 20355
1

Dear Mr Keppler:
J

Region III has received a number of allegations regarding the Midland Project.4

These have been made by sources, some of whom have been publicly identified,

'
and some of whom have apparently requested non-disclosure of their identities.
'Recently, Region III has requested that one of its investigators be permitted
access to the Midland job site with one such source in order to facilitate en.

NRC investigation of the merits of the allegations.

Consumers Power Company wishes to cooperate fully with the NRC in its
i investigations into the merits of all allegations regarding the quality of

construction at the site. Accordingly, we are pleased to grant the sources of
j the allegations access to the site in the presence of the NRC investigators.
'

Indeed, we urge the NRC to encourage all sources of allegations to. visit the
site with NRC investigators to specifically point out the defects', if any,
which are the subjects of the allegations.,

| In accommodating the sources of allegations who come to the site, we wish to
maintain the appropriate security measures and obtain an understanding of the
technical' specifics of the allegations. Accordingly, the routine plant'

| security measures which apply to the NRC (e.g. signing in and out, wearing-
~

badges, etc) would apply in the normal course to the sources of' allegations,

who visit the site. Also, in conformance with our normal. plant security and-
insurance procedures, which provide that all site visitors-be escorted by'a'n

i . official of Consumers Power Company, we would designate a responsible official
! to participate in each site visit. The official would be technically
; . competent in the area of the allegation and would record the allegation in

accordance with the existing MPQAD procedure which, upon. request, includes *
reasonable measures aimed at protecting the anonymity of the sources of*

allegations. In addition, depending upon the source and nature'of the *

.

oc1282-0094a167-100
ed- 1JAN 3 1983--
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allegation, the Company may desire to have present an additional person from j

its contractor or consultant organizations. He, too, will honor any request
'

for anonymity. While the Company official may respond to NRC inquiries,.

during the visit he will not question or challenge the validity of the
allegations. This will certainly facilitate the NRC investigations and, to
the extent the allegations have any merit, it will enable us to make the
necessary repairs, or otherwise resolve the matters.

Because some of the sources may request confidential treatment or restricted
disclosure of their identities, we are prepared to schedule the site visits at
times consistent with attaining that objective, e.g., site visits may be

scheduled for weekends or after hours. Of course, we cannot guarantee that an
individual visiting the site will not be recognized; we can, however, assure
you that neither we nor our contractors or consultants will engage in any
retribution towards such sources.

Some sources of allegations may wish to be accompanied during the site visit
by a person other than the NRC investigator and the Company official. Subject
to conformance with our normal plant procedures, we will have no objection if
any such source requests participation in the site visit by a co-worker on-
site or by his or her union representative on-site.

Site visits, under these ground rules, will materially aid NRC investigations
and the resolution of the allegations, and will assure the safety of all site
visitors without jeopardy to plant security. We applaud your efforts to
search out the facts behind the allegations and assure you of our full
cooperation.

- m .

CC: RSWarnick, NRC Region III
WDShafer, NRC Region III
RJCook, Midland Resident Inspector

.

.
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