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CONSUMERS POWER COMPANY

MIDLAND UNITS 1 AND 2 *

MASTER LIST OF COMMITMENTS TO NRC ON 10 CFR 50.54(f)RESPONSES
STATUS SORT: PARTS I AND 2
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MIDL,. .s UNITS 1 AND 2 .'
,

MASTED n.1ST OF CONNITNENTS TO NRC ON 10 Cru 50.54(f) RESPONSES
L8GEND

RESPONSIBLE ONCANIZATIONSs_Status Codes:
1 Complete, verified by quality assurance

PD Plant design CPCo Consumers Power CompanyPS Pipe stress CPCo 0A
Reported complete, not yet verified LS Licensing Consumers power company quality

> 2
assuranceGT Geotechnical

services CPCo PNO Consumers Power Company project3 thee, but not complete. Dates have been
reforecast. Ori CE Civil engineering management organization
in parentheses. ginal due dates arei

services
PE Field engineering

4 Not yet due Oh Quality assurance
OE Ouality engin!-

5
Insufficient documentation in 50.54(f) neering

4- files to establish or verify status
Notes:

1. -Commitment dates for action items indicated by asterisks (*) have been transmitted to th4
changed without a formal transmittal to the NBC. e NRC. These dates will not be

2.

group, but have been modified to acknowledge action items / commitments made in all revisioQuestions 1 through 22 action item numbers are basically the same as those used by the diesel
,

generator buildi
[ ns of the responses. ng task3.

Question 23 action item numbering is based on the Response to Question 23 submitted to Consu1

via BIESS460, J. A. Rutgers to G.S. Reeley, dated November! 14, 1979. mers Power Company via
acknowledge action items / commitments made in all revisions of the responses.These action item numbers have been modified to

4.

will be referred to by the action item numbers established in thatQuestions 24 through 35 action items were identified for the first time in the April issue of thiissue. s status report and

References (applicable to Part II only;
A.

Letter from G.S. Keeley to J.A. Rutgers, CPCo Serial 8548, 3/27/80
,

t

j B.
Commitments made in February 1980 meeting with NRC, Nidland, Nichigan,

1

1

'

.
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MIDLAx0 UNITS 1 At:D 2 '*

MASTER LIST OF COMMITMENTS T3 NRC ON 10 CFM 50.54(f) RESPONSES *

.

PART 1: COMMITMENTS FNOM QUESTIONS 1 to 35

Resp Fesponsible Due *
Item De scription Page g Org Engineer _ Date Status Status Remarks

1-5* Deview specifications not included in the 1-5 0 QE 190629 5 See Item 23-10specificity study initially I-8 0

1-19* Complete in-depth review of soil test I-17 GT 190731 5results

! 6-5 Monitor the piping between the BWST and 6-1 1 CE 5 Ongoing activitythe aus111ary building
6-6 Evaluate the settlement from Item 6-3 in 6-1 1 PS 5 Completa monitor uponaccordance with the procedure described

in Question 17 load test
I

7-2 Make results of continuity checks and
seLtlement surveys available 5 See Item 7-1

g
7-3 If further corrective action is required. [) 4 W

determine corrective measures 5 See Item 7-1
13-9 neview piping system for seismic response 13-2 0 PD A. Patel 5(13-2). from Item 13-6

.

15-3 Prepare additional response to the NRC
791231 5

4

e

J

e

Sheet 2
10/8/80
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MIDLAND UNITS 1 AND 2 g * e
'

MASTER LIST OF COMMITMENTS TO Nhc ON 10 CFR 50.54(f) NESPONSES (Continued)
'

PART I: COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)
.

Item
.

Resp Responsible DueDescription ge Rev Org Engineer Date Status St9tus Remarks
4-6 Monitor the non-Seismic Category I con- 4-4 5 GT J. Wanzeck 801130 4 Load test ongoings resultsdensate storage tanks

|
CE S. Mao will be evaluated by

geotech and civil
, 4-8 Fill the BWST with water to perform a 4-3 3 GT J. Wenzeck 501130 4 See Itema 6-1, 6-3, 6-6, and
i

full-scale test of subsurface material CE S. Rao 31-1. Dwg C-1148 issued for
construction. Load test
to start in 10/80

6-9 Determine long-term settlement based on 6-2 3 GT 4 Geotech to review loadthe measured settlement of the loaded
tanks and predict long-term

settlement based on Items,

4-6, 4-8, and 4-9
8-3 Review and modify the monitoring fre- S-2 0 CPCo 850101 4

,

quency for the diesel generator pedestal
markers af ter 1 year of operation

1 12-5 Pressure grouting of void below the mud Tb1 0 CE R. Rao 801231 4mat of the control tower as required 12-1
# 13-7 noview structural design for seismic 13-2 0 CE 801031 4(13-1) response from Item 13-6

i 13-8 Seview Seismic Category I equipment for 13-2 0 CE 8. McConnel 810201 i41 (13-2) seismic response from Item 13-6
(801231)

13-18 Deview electrical system for. seismic 13-2 0 CE B. McConnel 810201 4(13-2) response from Item 13-6
(801231)

13-11 Conduct a seismic reanalysis for the 13-2 0 CE a. McConnel 801031 4(13-3) service water pump structure
; 13-13 neview Seismic category I equipment for 13-2 0 CE 8. McConnel 410201 4(13-3) seismic response from Item 13-11 !(801231) '

13-14 neview piping system for seismic response 13-2 0 PD(13-3) from Item 13-11 4
.i

13-18 aeview Seismic Category I equipment for 13-3 0 CE B. McConnel 801231 4(13-4) seismic response from Item 13-16
i

13-19 Review piping system for seismic response 13-3 0 PD
; (13-4) from Item 13-16 4

4

Sheet 3
10/8/80
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MIDL UNITS ! AND 2

MF.STE3 LIZT OF COMMITMENTS TO CC ON 10 CFR 50.54(f) EESPONSES (Continued)
*

P4R" Is
COMMITMENTS FDOM 00ESTIOies 1 to 35 (Continuedi

~

Item Description Resp Responsible DuePage Rev Org Engineer Date Status11-20
moview electrical afstem for seismic Status Remarks

11-3 0 CE a. McConnel 801231 4(13-4) response from Item 13-16 .

13-21 Investigate' the ef fect on underground 13-5 0 CE 8. McConnel 810131 4
113-5) utilities for differential building

displacement resulting from Items 13-6, PS
13-11, 13-16

17-4 Profile the horatcJ water lines by 17-1 2 CEoptical means
4 Tracked by Item '6-5

23-37* Consistent with the intent of Itene 23-33 5 On''*-35 and 23-36, 04 will review noncon- 801231 4
fo.mance reports which were open as of
November 13, 1979, or became open prior
to implementation of the improved
Project Quality Assurance Trend
Analysis program as stated in Item 36.

23-48* Design documente, instructions, and pro- I-11, 4 FE.0C 801128 4
(31) cedures for those activities requiring 23-20, Project engineering toinprocess controls will be reviewed to '

assess the adequacy of esisting proce- provide list of design23-30

dural controle and technical direction. documents to FE and OC to r

start this itemEngineering review is scheduled for com- i
n.! tton by October 24, 1980, and field 1

engisseering and quality control review
is scheduled for crapletion by Nov-
ember 28,1988.

23-41* OCIe in use wi!! be reviewed to ascer- I-18, 5 OCtain that provisions have been included 301115 4 See Item 23-3423-22,
consistent with the revised control docu- 23-25ment, SF/ PSP G-6.1, Quality control
Inspectica Plans.

C3
--.
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M IDE.Ah. JNITS 1 AZD 2 .

MASTE3 LIST OF COMMITMENTS TO CRC ON 10 CF3 50.54(f)
~

RESPONSES (Continued)
PART In

COMMITMENTS FROM QUESTIcess 1 to 35 (Continued) .

Ites Description Resp Respoasible DuePage Rev 3 Engineer Date Status Status Remarks23-42* Design documents, instructions, and pro- I-11, 4 PC, 810123 4(31) cedures for those activities requiring 23-22, FE,0C(44) inprocess controls will be reviewed 23-30to assess the adequacy of esisting pro-
cedural controls and technical direction.Engineering review is sciaeduled for
completion by October 24, 1940, and
field engineering and quality control
review is scheduled for empletion by
November 28, i')S e . Any revisions
required will be completed by January 23,1941.

23-43* The impact of Item 41 on em- *
23-22, 4 OC 810115 4plated work will be evaluated, and appro- 23-25priate actions will be taken as

. necessary..

15etermine finst number of observation24-1
24-21 5 GT S11031 4wells Ongoing activity

j 24-2 Devel g frequency for monitoring the 24-21 5 GT 810131 4 Ongoing activityobservation wells
24-3 Develop system and schedule for mont- 24-22 5 GT 810131 4 Ongoing activitytocing sand removat

1

%24-4 Evaluate results of ' temporary dewatering 24-8 5 GTsystem to verify design bases 811031 4 Ongoing activity*

25-3 Revise selsele analysis for service water 25-5 5 CEpump structure using soit properties 4 Tracked by Item 13-11,

determined by the recent investigation
and any foundation modification

.

i

;
.

.

Sheet 5
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MIDIA . UNI?3 1 AND 2 '

MASTE3 LI*,7 OF COMMITMENTS TO NMC ON 15 CFR 50.54(f) RESPONSES (Continued)
PART Is

COMMITMENTS Th0M OUESTIONS 1 to 35 (Continuedl .
)

Item Description aesp Responsible DuePage. yM Org Engineer Date Status Status Remarks1-21A Modif y GC1s t. aed on Item 1-21 NA OC E. Smith 801115 3 See Items 23-19A, 23-34,
(800901) and 23-411-23 incorporate scientific sampling plans for I-20 CC 801115 3 See Item 23-34. Committed

inspection
(191019) statements not yet com-,

piled with
13-6 Conduct a setsenic reenalysis for the 13-2 0 CE N. McConnel 801115 3

,

(13-1) diesel generator building
(801015)13-12 novie.a structural design for seismic 13-2 0 CE 801231 3(13-3) response from Item 13-11
(800831)13-15 Review electrical system for seismic 13-2 0 CE a. McConnel 810201 3

!

,

(13-3) response from Item 13-11
(801231)

13-16 Conduct a seismic reanalysis for the 13-3 0 CL B. McConnel 801215 3(13-4) ausiliary butiding
(800815)

13-17 meview structural design for seismic 13-3 0 CE a. tao 801130 3(13-4) response from Itee 13-16
|(800930)14-7 Analyse the SWST foundation for variable 14-2 5 CE R. Zao 801231 3 Analysis ongoingfoundation properties

(800831)14-8 Compare allouable versus calculated 14-5 5 CE] forces and soments at critical sections 801231 3 Analysis ongoing
_

for ausiliary building electrical pene- (800831)
tration area a M service water pump
structure,

15-2 Empend the Midland project structural 15-2 0 CE D. Reeves 801130 3 Design criteria in CPCodesign criteria for Seismic Category I
structures to include the differential (800831) review
settlement effect.

17-5 Analyze buried piping considering the 17-3 5 r3 J. Legette '810131 3 Report on method forprobable ultimate settlement. Provide
unique resolution for any unacceptable (800001) analysis being reviewed'

stress conditions for the portion of the
j system

i 17-6 Investigate the excess rounding of W1 2 PS J. tagette 810131 3 Same as item 17-5profile data 17-2 '

(800801)
t

,

Sheet 6
18/0/F0
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M1 .ND UNITS 1 AND 2 ~ *

MASTE3 LIET Ol' COMell7stDITS TO NRC ON 10 CFR 50.54(f)RESPONSES (Continued)
Phat Is

COMMIT 94EarFS FROM OUESTIONS 1 to 35 (Continued) .

Item Description Resp Responsible DuePage Rev Org Engineer Date Status Status Remarks
'

18-1 Perfosin reenamination of the stresses in 18-1 0 PS J. Legette 810131 3 Same as Item 17-5a!! Seismic Category I connecting piping
between buildings as a normat iteration (800001)
of design. Consider stresses induced
by dif ferential settlement af ter con-
necting pipe and anticipated future
sett1ement

18-2 Perform final analyses to demonstrate 18-2 5 PS J. tagette 810131 3 Same as Item 17-5the margin of acceptability for addi-
tional differential settlement beyond (800801)
that espected for the life of the
plant

18-3 Design piping connecting from the diesel 18-2 5 PS J. I.egette 810131 3 Dependent on 17-5
I

generator building to the pedestals which
wi!! acc M ate the espected future (800801)
settlement

! 19-1 Prof!!e pipes in the vicinity of diesel 19-1 0 PS J. 149et te 810131 3 Dependent on 17-5generator building after removal of
preload and evaluate as described in (800801) 1

ithe Response to Question 17
19-3* Perform a 'omplete evaluation of safety- 19-3 0 PS J. lagette 818131 3 Dependent on Item 18-1

c
related piping af ter completion of the
preload program (800401)

20-1 Analytically check the Seismic Category 20-1 5 PS J. Legette 810131 3 Dependent on Item 18-1I systems affected by settlement for pump
and nosate loadings and verify that they (800801)

iare within specified or vendor-accepted,

limits
.

'

20-2 Verify piping support loads for systems 20-1 5 PS J. lagette 810131 3 Dependent on Item 18-1subjected to settlement-induced loads
(800801)20-3 Prepare additional response to the NRC
810131 3*

(800001)20-4 Evaluate active valves affected by 20-1 5 PS J. 149e t te 810831 3 Dependent on Item 18-1settlement for imposed loads and
reactionar compare to the allouable for (800001)
operability

Sheet 7
10/8/60 !
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MIDI.nND UMITS 1 AND 2, .

MASTE2 LIST OF COMMITMtNTS TO NRC ON 10 CrR 50.54(f)RESPONSES (Cont inued)
PART I

COMMITMENTS FROM OUESTIONS 1 to 35 (Continued)
,

!'
Item Pescription Resp Responsible DuePye Rev Org Engineer Date Status Status Remarksi

23-19A* This action modified to include nects- I-18 OC E. Smith 301115 3 To be completed when Itemsary revision to QCIs resulting from
evaluation of surveillance and review (800901) 23-41 la completed andcallouts

QC Procedure C6.1 is ap-
proved by CPCo. See Item
1-21A23-20* Field Instruction 1.100 will be supple- 23-18 5 FEmented by establishing requirements for 801231 3 Awaiting equipment qualifi-demonstrating equipment capabliity, (191204) cation report from geotech-including responsibility for equipment nical services based onapproval, and providing records identi- CPCo NCRfying this capability.

23-25* Quality assurance will issue a Nuclear 23-18 04 801017 3 Awaiting issuance of re-Quality Assurance Manual amendment to
clarity the requirement that. procedures (800902) maining NOAM proceduresinclude measures for qualifying ement under specified conditions. quip- needed for the CPCo/BechtelOA integration

23-28* Civil / Structural Design criteria 7220- 23-15 5 CE D. Reeves 801130 3 Design criteria in CPCoC-501 will be modified to contain the
requirements that a duct bank penetra- (800831) reviewi tion shall be designed to eliminate the
possibility of the nonspecific size duct -,

interacting with the structures.
23-18* Engineering will clarify specifications 23-18 5 CE/FE 801230 3(39) and construction will prepare procedures,

Dependent on compaction(governing the soils compaction equip- (800912) report and NOAMment) to implement the requirements of
the nuclear Quality Assurance Manual as

,

stated in Item 25
i

23-31* Design documents, lastructions, and pro- I-11, 5 PE C. Russell 801131 3cedures for those activities requiring 23-20,4

inprocess controls will be reviewed to 23-30 (801024)
,

assess the adequacy of estating proce-! ,

dural controls and technical direction.Engineering review is scheduled for
completion by October 24, 1900.

;

,

!

.

Sheet 9
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MIDLAND UNITS 1 AND 2 ' *

MASTE3 LIST OF COMMITMENTS TO NIC ON 10 CFR 50.54(f) RESPONSES (Continued)

PART Is COMMITMENTS FROM OUESTIONS 1 to 35 (Continued)
.,

Resp Responsible DueItem Description Page Rev org engineer Date Status Status Remarks
23-33* The quality assurance audit and moni- 23-35 5 QA 800912 3 Action completed excepttoring program will be revised to empha-

size and increase attention to the need developing audit training
for evaluating policy and procedural program
adequacy and assessment of product qual-
ity. A specialised audit training pro-
gram will be developed and implemented
to ensure guidance for this revised
approach.

23-34 * Control Document SF/ PSP G-6.1 will be I-20, 5 QC 801115 3 SF/ PSP G-6.1 f.as beenrevised to provide requirements for 23-22, (800915) submitted for review.inspection planning specif! city and 23-24for the utiltaation of scientific samp- See Item 1-23
11ag rather than percentage sampling.

23-39* Rngineering will clarify specifications 23-18 5 FE 801231 3(30) and construction will prepare procedures
(governing the soils compaction equip- (801017)
ment) to implement the requirements of'
the nuclear Quality Assurance Manual
as stated in Item 25.

23-44A* The audit committed to in our response 4 QA 301231 3 See Item 1-4to Question 1, Part b and described
in Part 2, Section 5.0 vill be conducted (800901)
once during the FSAR receview (com-
mencing March 17, 1900) and again atter
completion of the rareview (com-
mencing September 1, 1980).

23-47* See Item 23-4 23-9, 4 PE 801231 323-25 (801031)
26-1 Analyze the effect of differential 26-2 5 CE R. Iao 801031 3settlement of the diesel generator build-

inq in accordance with ACI 349 as supple- (800930)
mented by Regulatory Guide 1.142

!

1

1

j

Sheet 9,
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MIDLA UNITS 1 AND 2
.

MASTE3 LIET OF COMMITMENTS TO NRC ON 10 CF3 50.54(f) KESEW SE3 (Cont 11.ued)
.

PART Is COMMITMENTS FROM OUESTIONS 1 to 35 (Continued)
,

aesp Responsible Due
Item Description Page _ my y Engineer Date Status Status Remarks

33-1 Fill the diesel fuel ot! tanks with 011 33-2 5 CE 810831 3 See Items 4-9 and 6-4
prior to preoperational testing (800829) Nill be accomplished just

prior to preoperational
testing

.

e
f

4

.

.

I
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M I D. .4D UNITS 1 AND 2 *

MASTE3 LI*T OF COMMITNENTS TO NRC ON 10 CFR 50.54(fI RESPONSES (Continped)
PART Is

COMP 1TMENTS PhoM QUESTIONS 1 to 35 (Continued) .

Item Description seep mesponsible Due ,

Me hev Org Engineer Date Status Status menarks4-7 menove unsuitable material in the tank 4-3 3 GT J. Wanseck 791138 2farm and replace by compacted (111
S. Rao

15-1* Evaluate the differential settlements 15-1 0 CE 791231 2 Superseded by items 26-1in accordance with provisions of ACI
318-71 for seismic Category I structures and 26-2. See Item 14-6i founded partially upon natural soil and
partially upon fill material

;

17-2 If future profiles show any estreme 17-3 0 CE 790901 2 Superseded by Item 17-5conditions, analyse the piping system '
*

and make necessary repaire
'

<19-2 Take additional gap measurements between 19-2 0 CE !

embedded sleeves and pipes when surcharge 2 Closed by Rev 5
[is removed. Coordinate this information'

with the profile data
s

23-35* Control Document ar/ PSP G-3.2. 23-33 5 QC 800845 2 See Item 1-24. PSP G-3.2Control of Nonconforming Items, is
-

being revised to improve the new. 6 issued 6/14/88
,

! definition of taplementing require-
ments for identifying repetitive non-4

conforming conditaons.

23-44* FSAR sections are being rereviewed as 23-7, 4 PE 800931 2 See Ites 1-2
.

discussed in the aesponse to Question 23, 23-11,

Part 2.
!

23-45* U.S. Testing w!!! be required to demon- I-18, 5 CE 341001 2 Report submitted to Okstrate to the cognisant engineering rep- 23-27,
resentative that testing procedures, 23-31
equipment, and personnet used for quality
verification testing (for other than NDE

.and soils) were, and are, capable of
providing accurate test results in
accordance with the requirements of
applicable design documents.

,

. 23-46* A sampling of U.S. Testing's test reports 23-28, 5 CE'

(for other than NDE and soils) will 23-31 801001 2 Report subettted to OA fbe reviewed by the cogatsaat engineering
representative to ascertain that results
evidence conformance to testing require-
monts and design document Ilmits.

t

Sheet 11
|
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CIL JD UNITS 1 AND 2

MASTE3 LIST OF ColetITetENTS TO NRC ON 13 Cr3 50.54(f) EESPONSES (Continued)
PART Is COIGt179 TENTS Floopt OutSTIONS 1 to 35 (Continued)

'

Item Description Resp Desponsible DuePage my Org Engineer Date Status Status Remarks23-48* .CPCo w!11 implement overinspection for I-11, 4 CPCo-soils placement, ut!!!aing a specific NA 2I-16 OA sse Ongoing activityoverinspection plan.
23-49* CPCo w!!! perform overinspection of the 1-17 4 CPCo- NA 2 488 Ongoing activityU.S. Testing so!!s testing activities

Oiland reports, ut!!! sing a specific over-
inspection plan.

23-58* CPCo project management and 04 review I-19 4 CPCo-field procedures inew and revised) and NA 2
CPCo OA reviews DCIs inew and revised)

- 04, las Ongoing activity
CPCo-in line with mechtet before release. Pelo

23-51* In 1970, CPCo implemented an overin- I-19 4 CPCo-spection plan to independently verify NA 2
the adequacy of construction and the OA 8n Ongoing activity
mechtet inspection process, with the
enception cf civil activities. mein-
forcing steel and embeds were covered
in the overinspection.

.

23-52* CPCo reviews onsite subcontractor DA I-19 4 CPCo-manuals and covers their work in the NA 2
audit process. OA IH Ongoing activity

23-53* An ongoing effort is leproving the "sur- E-19 4 OC NA 2 See Item 23-19Aveillance* sode called for in the OCIs
by caensing more specific accountability
as to what characteristics are inspected
on what specif f c hardware and in some
cases changimj * surveillance" to '
*1aspection."

25-1 movise setselc analysis for diesel 25-3 5 CEgenerator bes11 ding using the soit 2 Tracked by Item 13-6properties determined by the recent
anvestigation and any foundation mod!-
fications

25-2 Devise seismic analysis for aum111ary 25-3 5 CEbu!! ding using the soil properties deter- 2 Tracked by Item 13-16mined by the recent investigation and
any foundatton modifAcations

CD
-,

to
s" sechtel verification of this item is not required. .gr.

N
%
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CI sND UNITS 1 AND 2
*

MASTE3 LIST or COMMITMENTS TO NMC ON 10 CF3 51 54(f)RESPONSES (Continued)
PART 1

COMMITMENTS FROM OutsTIONS 1 to 35 (Continued)

Item Description Resp Responsible DuePage Rev 3 Engineer Date Status Status menarks26-2 Incorporate in the midland project 26-1 5 CEstandard design criteria the ef fect of 2 Tracked by item 15-2
differential settlement of structures
d ich are founded partially or totally
on i111

27-1 Prohibit final piping connection to the Fig 5 PD 2. Tulloch 800731 2diesel generator building before 27-912/31/81
31-1 Perform full-scale load test by filling 31-2 5 GT 30113e 2 Tracked by Item 4-8the BNST with water

CE
*

.

.J

1

d,

e

.
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MIDLA..d UNITS 1 AND 2 *

MASTER LIST OF C00mi!TMENTS TO NHC ON 10 CFR 50.54(f) RESPONSES (Continued)

/PART Is COMNITNENTS FNON QUESTIONS 1 to 35 (Continued)(-
/ ,

Resp Hesponsible Duep Item Descriptian Page Rev Org Engineer Date Status Status Remarks
,

1-1* Perform a final review and update of 1-1 1 LS 300101 1 !PSAR commitment list

1-2* Deview sections of the FSAR determineo to 1-4 1 LS 400101 1 Superseded by Item 23-44he inactive

1-3* Daview EDP 4.22 1-4 0 QE 190629 1

1-4 Audit action items 1-3 1-4 0 QA 301101 1 superseded by Item 23-44A
1-6* Complete review of the Domes and Moore I-6 GT 790629 1report

1-7* Complete review of pertinent portions of I-6 GT,CE 190629 1FSAR Sections 2.5 and 3.8
1-0 Correct settlement calculations I-6 GT 791101 1

1-9 Schedule audits of the geotech sections I-7 QA 190504 1on a 6-month basis

1-10* aeview drawings for possible effect of I-7 CE 190106 1vertical duct bank restrictions
1-11* Complete actions in response to DRVCL I-7/8 QE 190518 1audit

1-12* mevise EDP 4-49 to incorporate clarifi- I-8 QE 190504 1 Sao Item 23-4pations and instructions for use of SCN

|1-13 Schedule audits of each design disci- 1-8/9 04 790504 1
. pline calculations on a yearly basis

1-14 meevaluate construction equipment used I-11 FE 791204 1 See Item 23-20i for compactton
|

1-15 Assign field soils engineer and soils I-11 FE 790501 1engineer from design section

1-16* Review construction specifications and I-11 FE 790629 1 See Item 23-8procedures to identify equipment
requiring qualification

1-17* Deview field procedure FPG-3.00 to ensure I-11 FE 190531 1 See Ites 23-7Aclarity and completeness

Sheet 14 .
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NIDLAh A41TS 1 AND 2
.

MASTE3 LI*T OF CONNITMDSTS TO NkC ON 10 CF. 50.54(f) RESPONSES (Continued)

PART Is CONNITNENTS FDON QUESTIONS 1 to 35 (Continued) .

Resp Responsible Due
Item Description Page My Engineer Date Status Status Menarks

! 1-18 newise POC1 C-1.02 to provide inspection I-16 0C 900001 1
rather than surwe!!!ance and to record
inspections

,

1-20 * Perform in-depth audit of U.S. Testing 1-18 OA 790531 1 See Item 23-15

1-21* Review all acttwe OCIs for surveillance I-18 QC 790629 1 See Item 23-19
callouts

1-22* Evaluate documentation (review) call- I-la 1 QC 790629 1 Superseded by Item 23-19
outs on OCIs '

1-24* Complete in-depth review of the sechtel I-22 OA 790601 1 See Items 23-18, 23-35,
trend program and 23-36,

1 1-25* Conduct 94 training I-22 OA 790601 1 Superseded by Items 23-16
and 23-17

3-1* Clarify the mesponse to Question 362.12 3-1 0 LS 790531 1
in FSAR Revision 18

4-1* Provide criteria for permissible residual 4-1 3 GT 791231 I.

settlement CE

4-2* Provide details of treatment of loose 4-2 0 GT 790831 1
sands CE

4-3 Take dynamic modular measurements upon 4-3 3 GT 791031 1
removal of preloads for diesel generatc..
building and other buildings-

4-4 use data of Item 4-3 to evaluate the 4-3 3 CE 791130 1 Partial seguirement of
seismic response of the structures Items 13-6, 33-11, 13-16

4-5 Prepara additional response to NRC for NA CE 790631 1
Items 4-1 and 4-2

i
4-9 Fill the diesel fuel oil tank with water 4-2 0 GT 1 See Item 6-4

to perform a full-scale test of the
foundation soil

~

5-1 Monitor the settlement of the structures 5-1 0 GT 1 Ongoing activity, require-
| lueilch were subjected to preload) during ments in Dug C-994,

the life of the plant to provide a spec C-76
i record of performance

!

sheet 15
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CilDLAs. UNITS 1 AND 2 *

SSASTER LIST OF CONNITNENTS TO NAC ON 10 CFR 50.54(t) RESMetSES (Continued)

PART Is CONNITMDITS FNON QUESTIONS 1 to 35 (Continued)
,

mesp Responsible DueItem Description Page new 3 Engineer Date Status Status Remarks
6-1 Construct and fill the horated water tank 6-1 0 'GT 1 Tracked by Item 4-8to make a full-scale test of the found.a- CE

tion soils

6-2 Delay the piping connections to the SWST 6-1 0 1 !until most of the settlement has takeni
place under the test load

6-3 Use settlement data from ge#ST to allow e NA 1 Tracked by Item 4-8conservative piping connection design.

!6-4 Evaluate the load test result of the 6-2 9 GT 1 See Iten 4-9diesel fuel oli tank and provide precise i

'corrective measures it required
6-7 menove all unsultable material in the 6-1 3 GT 1 Tracked by Ites 4-7tank farm area and replace with'

suitable compacted fill

6-8 stonitor the non-Selseic Category I con- 6-2 3 GT 1 Tracked by Item 4-6

,

densate storage tanks

7-!* Perform continuity check on doce, banks 7-3 3 FE 191130 1
j after completion of preload program

S-1 Estab!!sh a requirement to realign diesel 8-2 0 CE S00304 1 hequirement shown 4.generators if manufacturer's tolerance
fos pitch and ro!! are exceeded Dug C-1011, Isote 4

. t
,

S-2 sconttor the diesel generator pedestal S-2 0 CE 98 4 1 Ongoing activity.
,

,

markers on a 60-day cycle throughout the
ccostruction phase, Requirements in Dug C-994'

and Spec C-76. Included in
Item 5-1

12-1 Complete one additional boring in the 12-1 0 GT 190423 1 !

,

middle of diesel fuel oil tank area,

12-2 Complete three additional borings in the 12-1 0 GT 190531 11 aum111ery building control tower area

12-3 Complete Table 12-1 for soils investi- Th1 1 CE 790531 1gation and planned remedial measuress 12-1
i respond to tusc
t

i 12-4 Provide supporting soit condition for Tb1 0 CE 190531 1Seismic Category I uti!! ties 12-1

L

.

Sheet 16 Ii
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CIDL UNITS 1 AND 2
.

MASTE3 LI T OF COMMITMENTS TO NAC ON 13 CFD 53.548f) EESPONSES (Continued) L

PART Is COMMITMENTS FROM OUESTIONS 1 to 35 (Continued)

Resp Responsible DueItem Description Page Rev Orq Engineer Date Status Status Remarks
12-6 Provide a detailed description of Tb1 1 CE 794630 1

,

plansand corrective actions in Interim 12-1
Seport 6 of NCAR 24

12-7 Perform a continuity check on one con- Tb1 1 FE 880638 1 See Item 7-1. Ongoingdelt in each duct bank made with a hard- 12-1 activity. See field pro-fiber rabbit prior to cable pulling Pg 4 cedure Fit 4.500
12-0 . Measure the gaps between embeddeJ Tb1 3 CE 1sleeves and pipes entering the service 12-1

water valve pits when the surcharge Pg 5
is removed

13-1 Complete seismic reanalysis of diesel 13-1 e CE 191931 1 Superseded by Items 13-6generator building to account for
and 13-7current lack of compaction

13-2 noview diesel generator building design 13- CE 191231 1 Superseded y Items 13-0and Seismic Catepry I equipment piping,
and electrical systems to the enveloped through 13-10

;

seisaic responses

13-3a Conduct a seismic reanalysis to account 13-2 8 CE 191231 1 Superseded by Items 13-11for revised soit structure interaction
i of service water pump structure through 13-15

13-38 heview structural design aad Seismic 13-2 0 CE 191231 1 Superseded by Items 13-11Category I equipment, piping, and
electrical systems and incorporate through 13-15

)

the seismic responses of the reenalysis
for the service water pump structure

t

13-4A If significant change of foundation CE 191231 1 Superseded by Items 13-16
,

, ,

properties of the ausiliary building
q result, conduct a seismic reanalysis through 13-28

;

i

13-48 noview structural design and Selseic CE 191231 1 Superseded by Items 13-16

,

Category I equipment, piping, and,

. electrical systems and incorporate through 13-20
j the seismic response of the reanalysis i

i for the ausiliary butiding ;
i

1 - |
:

-

!
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CIR D U0517S 1 AteD 2
.

samstem List or Cosasetteseurs To senC one 10 Cra se.54tfI atsposeSES (Continuedi
Pen? Is

CosestITsetasTS FaOst OutsTIoses I to 35 Icontinued) ~

iten Description mesp Responsible Due@_ mew 03 Engineer _Date Status Status Remarks13-5 landerground utilities - Investigate
the change in differeattat displace- 791231 1 Superseded by Item 13-21
ment seperately for be!! dings founded
on illt pending results of seismic

treaselysis
.

14-1 Bowlew the estimated settlemeest upon 14-1 5 GTcompletion of the load test program 810131 1 Tracked by Ites 4-4*

of the asest
14-2 Amelyse flesible heildings for differ- 14-2 e CE

.
entist settlement based on stiffness 1 Superseded by Item 26-1.

! at the time of distortion. Evaluate See Item 14-6forces dee to arching or distortion i

|accordlag to Ouestion 15
a i

14-3* step algatticant cracks in aest11ary 14-3 e CE 79063e 1bullding, feedwater isolation valve pits,
and ring foundation for the asesTo ,

1

14-4* Analyse helldings affected by differ- 14-4 e CE 790831 1 Superseded by Ites 26-1.ential settlement for observed differ-ential settlement plus predicted See Items 14-2 and 14-6difierenttal settiement
'

_ ;! 14-5 prepare additional response to the aseC 14- CE 794431 1
|

14-6* Analyse the diesel generator building 14-2 3 CEfor variable foundation properties by 791231 1
finite eteneet model

16-1* Perfore soil horlags in areas of buried 16-1 e GT 790031 1 Deleted in new 5. mequire-pipes

meat to perfore horings is
in Dug C-1146

37-I* Evaloste impact of the fa!!ure of buried 17-1 e CE 3
mem-Salamic category I piping on safety- 796429 1 Deleted in sev 2. Evalue- (related structures, foundations, and tion was not requested by !ogelpment aanC.

!
i17-3 prepare additional response to the senc

794629 1

1 i

I
,

'
;
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CIe als IAIITS 1 AIIS 2'

.

ItaSTER LIST er CWESIM TO IWC OII 13 CFR 54.54(f) atspostSES (Ccatieasedl
iDam? Is Celse515teagts FSCIE SIIEST30 SIS I to 35 (Continese4)

^

sten meecesetsen mesp Seepoesible Diserese m _gs roeineer mete states state. Desert.23-4* Caesettant reports other then meses & I-8, 4 Pt 799548 1
;'

neere were cameldered le accordance with 21-7the goldeltees provided to IISC mogela-
tery Geside 1.70, movisten 2. r - 3-} tant reports were est attached to the

;FSam, het pertless of eenseltant reporta ;

esore estreeted and Aaserparated into the
Fama test &tooIf. S eee pertless.

tesorporated Aete t&e FSa4 haceae
emneta===*=. Morefore, dispeettles ,

of W 4een la esmeeltleg reports .*
"

has been adagnately ======*ad for la
,

the preperattee of the pSAS.
,

'

War &ftestten that these portSees of
\emenetteet reperto determimod to be.

i

emme4*===to ao# "-- _eted late the. rpSaa have home ^- MBy reflected ;Se pro e desega '- - M is holes ~
'

Ashed via the pasa rereweee'

rprogram desselhed Se the reopease t
to emnetlen 23, east 2.

,

Me caso eachtet et medit fladings4

reported Se eer april 24, 3979, re-
opemee $seregraph D.I. page 3-4) have '

j heen c&esed,
t
t23-2* en aprt! 3, 3979, midtsed project 23-6, 4' PE 798312 1engtesertag group eagetwisare la all 23-24e

disc AptSees were re&;.structed that the
.

enty pr e ally estreet methods of
, ,

'

4 Septementtag epostiScatten changes ase
|the ese of epocifScatles

sowie er spoettisettee change
entlees. mis esse felleused by me
latereff See memorandue free the project,

engteser to att ee9 asering groeg ;
&

;emperotoets en apta1 32, 3979. i
'

i
. 23-)*
|

Bagtseerlag Reporteemt project Bestreme- I-8, .4 PE *

3then 4.49.1 was revised to aevision 2 23-9 _ jto state, "under no circumstances wilt 23-24 L1

AoterediAce menerande, menorande,
!teleses. Stes, etc he emed to change

the reguarements of a specificaties.* 'I
1

^

!

|
|
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C1s ..me IRIETS 3 AGIS 2 .

*

IthSTER LIST OF CCIERI1UISurWS TO IIRC Ces IS CFR 54.54(f)mesMieISas (Coettamed)
Des? Is

Comutt1tatusts F9DUI SISST3 cans I to 35 (Centlemed) .

Itee Seecristian Reap heepomelble Baserege new Ores teetmeer Bete States States Geeerks25-4* & reelow of teserofflee memermede, name- 21-5, 4 DEraade, teleses, same, and other eerree- 23-9 1
W relatleg to spec 4fAcattoes ior |

emnetractnee and selected precerements
'

of D-Itated Stems will be teattated.
She perpees of the teetow will be to
Adeettfy any staritteet8ees which eight ,

resseeably have been interpreted me {
es*ltyleg a speelficatles reaps &reaset
and ter senach the specification Steelf
esse est fesmetty changed. As ovateetion ,

will he made to deterates the effect ,

t, em the techeleet asesytability, safety !topateettees of the poteettet specifica-
thee endtttestlee, aed any work that hae ,

h=== or may he affected. It it le
den - E==a that the Seterpretattee eey ,

home atfacted any esopleted work oc
'

futeere unch, e tessel cabenge will be . i

Seemed and reendial acties necessary
for predact gestity wit! he tekee le .

!aceerdance with appreeed precedores. "

The foregolag precedere will be folleesed I
fee atI spec 4fAcatSome applying to
enestructtee of e-Itated iteme. ;

'

per spectiteettene someerming the I
precurement of 9-Rheted iteme, the fere- ;

ge&eg precedere wtII he Septemented en !

a renden sempting heele. The semple mise
hoe been estabt8ehed and the spec 4f1- [

cettee selectice hee been made. ;

6,
- 321) newtow and W criteria fee the !ogecificettees will he eefined by

search I4,1988. !
-

1

(47) 1he review of enestructies and eclectede eeer specific.tiene se schedeied 1

to be completed by acteeser 3ges, !

l

, t

,
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1

C s. Jes ansITs 1 Amo 2
e

sashstta Last er coussaiseases 10 mac ces 33 cro 54.54(t) essecesses (continued
,

fem? Is Cosmosisseners races guest 80ess I to 35 (continuedi *

eemp toepensible eineItes teocr Let tee race M3 seeineer mate States States hesserhe
Et the acceptance criteria are met met.
the review well me espeeded to lectuJe
other specificettees for e-listed Stees.
At that R&ee, a rev&eed completies date
wtI! he estabaa m . -

23-5* A study see esepteted which eseeleed 23-11 5 800131 4caerseet precedures med practices ter
the prepare 48ee and centret ei the
rett le view of these eageriences. Pro-
moderal changes will he seitleted by
the revistem of er edelt&es to the
engtesertag desertemet precedores. This
acties la schodeled to be completed
by .Bemmary 33, 1998. i-

t
*

23-4* am Seteretitee essereedse dated atti1 12, 23-13 4 CT
3' 3979, was Asemed by gootechalce! services 19e312 1

to e3ert possammet of the need to revise
er ====*ete celestattene to reflect
carrest,destge atetue.

23-7* Field Beetracties rec 1.les. 9-listed I-II. et 1antle pReceemet .3mh meepenethititles 23-383

Instrie, hee been propered and esteh- 23-24
R&ehes reeemeethasttles for perfereleg 23-3e
entie pl and compacttea. ;

23-7a* apolew Field Owecedere F96 3.000 to I-It FE
'

emeure clarity and eseptetenees I See Ites 1-17
23-e* Cemetractles specificettame. Anotruc- I-II. 5 FE

I See Etes 1-36 Itiene, and precedures were reviewed 23-18'

to ha==tify any other ognipment regstring
geeltficettee wh8cen had est yet been,

apselitied. saa auch egoisseet use
idsetifled.

,

i 23-9*
!

A deemmeleest tolerance study wee com- I-8 4 pt
1pleted unleg the reacter helldteg spray ,; pump and ancillery system as the studyt "wes. '

,.

Lj 23-le * angtmeerlag reelemed specificatione amt I-8 t

prewteuely rewloued ier the egec4i Ac1ty 1 See Item I-5
fer tolerance studies.,

[

!
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CIDs J taltTS 1 Ame 2 *

24 STER LIST OF Coeustfessurrs To seat one 13 Crm so.54(f 3 mesposasas (Continued)
paa? Is CosageITetEarTS FROBI GuSSTIcess 1 to 35 (Continued)

~

.

besp Respunsible theeItee Descriptiam page gy Engineer Date Statene Statens temerks
23-11* A specific review of the FSAS and spect- I-8fication registrements for the gesatifi- 1

cation of electrical and mechanical com-
poments has been made as part of the
corrective action relating to CPCo's
St.55(e) report en v=t gesatifi-
catlen.

23-12* Omelity soeurance w!!! ochediste yearly I-8
medits of the design calcolettomat pro- 1
coes for techa e and actiset analysisin each of the Age discip!!aes.

23-13* Audits of ITT Grimme11 henger deelga and I-8 04 I see Itee 1-13

.

CFCs relay setting calculation have been
coedseted. C3

-

23-14* anchtel propect ensimeeting will review I-7design dressage for saaes ehere ducts 1
#penetrate wettically throesch foesadations.

The poseihility of the doct being on- N
targed over the design registremente and the -

effect thle enlargement may have espon the
structure's behavior will be evalesatedby June 1, 1979. Proper remedial
measures w!!! he taken if the investiga-
tion shouse potential prohtees.

23-15* As la-depth audit of U.S. Teeting opera- 1-la 04tiens, covering testing and septementa- 1 See Item 1-20
- tion of its 04 prograss, will he con-

docted in late April or early may 1979,
by tochten project en and engineerlag.

| 23-16* An in-depth tratalag aeosion will be I-22 4 04 191134 1 See Items 1-25 and 23-17|
gloso to midland 04 engineers coverlag;

the settlement prohtee and methods to
identify sieller conditions in the
future.

.

23-11* Be in-depth training sesalon will be I-22 4 04 84e229 1 See Itee 1-25 and 23-16given to all CPCo and techte! 04 engi-
neers and easditors to increase their
aesareness of the settlement prohtee and
discenes aanditing and monitoring tech-
algeses to increase easdit effectiveness.

' Sheet 22
38/8/08
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CIsb. .O WBITS T Aseta 2
.

setSTER LEST er Cnsentsgessers TO Isac ens 13 CF3 SS.52(fI DESNIIEES (Continued)
-

,

Fee? I CnemasTungueTS F90se OIIESTIGIIS I to 35 gComtineed) .

. *

Sesp Responsihte SuneItem Seecris4See Pe g gy Eeniesee Sete Statens States homerke
23-le * An in-depth review of the techtet treed I-22 4 94 I see Itee 1-24

*

peregree data till be esadettaken by
tochtet94 w e to asseste theidentificaties of any other similar
aereas that esere met analysed in sof fi- ,

cleet depth in the past reviews.
23-19* Onelity control teatresetions will he t-te 4 OC 1 See steen 1-21 and 3-22evalented to easesre that the documen-

taties characteristics which are to betempacted (i.e., eerwettlance and
gewieur calleets) are clearly specified.

23-21* See Etem 23-4 5 FE 888314 1

23-22* Gesidellees for earweillance of teetleg 23-27 5 GT 791130 1eparettees will he developed and leclanded
le fSold teatractless for the emelte
eelle segteser. engtesertes/geotschalc.1
serw6ces will dewetap the ge&detimes by
IIoweeher 30, 1979.

23-23* segleserleg will restes angleoering 21-7, 5 pt 79tt3e 3
'

ampartemet parecedere 4.22 by accomber 1, 23-465979, to clariiy that engteserleg pernon- '

est propering the Psaa will fellow the
regaisements of angolatory Geside 1.79,
ateistes 2, samma ,e potest and Centent
of Sofety anelysis emports fet senselear
senser Plaats ISepth 1975). Spect-
Etcelly, angestatory eelde 1.76 (Pages av,

and w of the lettaaaetleal regoires that
ansch eseesttaet reports moly he refer-
enced with the applScable comesteemts .

and supportleg Amfermeties teclanded
le the test Ethird peregraph, Page w).

; susch a regelsement esse &d precIsade repe-
titles of this circumstance. f'

23-24* De proclado any feteste lacessisteocles 23-18 $ Pt 19313e 3

i

hetesses the r$4a and specificattees, faegieserleg hopertemet project East rese- >

time 4.1.1 will he revised to state
that alt specificaties changes, rathes

,

them M t * meter changes * will he
3; res! eased for consistency with the r$4a.
!

:

!
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CISL , M i asID 2

m LSST er CN To mac ens 33 CFa 58.54tt) asseossess (centleeseep
'

Seat Is CGIW89EMIWS FSDS WWT8eum 1 to 25 (contimesed) -

ame , aeepeamshte ameseen sneertselee pose M ,,or.3 seateeer ante states states meneste
,

3D-M * 3e esos et stem 6. goetecte& cal 23-13 5 GF 080328 a [aervteos we3I seelee Dahe FP-4437
.by aseember 38. 1979 to regoire that $eelcentattene he ===.emmed te reflect caer-
seat desage statue.

23-27* magtesertag ampertaset sPerecedere 4.37 2}-33 5 et 798227 a i

1

.utit anos to resteed by - 38. i
1979 to regatee that sateentettems he
amassated te setteet emergest doetge -

i =*====. ,

t

3D-29* m e etett standmed estatt dreetego stat 23-85 5 CE 79833R 1 Sheme la Sag C-544he resemed to Sestede a detett shaw&eg ihertoestat ame ooratest alessasse re-
age &sements ser emet a a-e penetrattees. !

he detett etRR address any ese met re-
eastettame. ;

25-32* emedetSome Seer aerweetlance et teetleg 23-27 5 rs 800229 1 '
aparettene welt me devenaped and testeded
As elete toetswettene Geer the emette |

setSe tenner. engemeerles/T""* ^ 8-
|

,

est ear, salt desese ,the gesmessees
i

by asesember 20. 1979 and fSold eng8-
amortag we&8 prepare the testaettSees by ,

poetruary 29. 3908. *

h23 -26e w a - gney C-net, project 25-33 5 est 808324 1 See stem I-24
,

: emetSty amossames grand ametyste. Se
!] heleg sostand to impsese the dedle!-
''

t&ee og a=yhang segnir== . ger
e

5dentity&ag sepetitswe ======8=-m&eg,

; eendittees. i
'
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MID6 J UNITS 1 AND 2 6

MASTER LIST OF COMMITMENTS TO MRC ON 10 CFR 50.54(f) RESPONSES (Continued) *

.

PART IIs COMMITMENTS FROM SUPPLEMENTARY OUESTIONS *

Resp Responsible Due
Item Description Page Rev org Engineer Date Status Status Remarks
8-4 Monitor concrete cracks'in the BAST B CE 800630 2 Due date is for incor-valve pits and repair any observed crack porating requirement into

escoeding the ACI code limits drawing. Dwg C-1148
has been issued.

8-5~ Grout the local gaps between diesel B CE 800407 2 Grouting requirewent in
| generator building footing and mud sat Dwg C-1147

Completed seismic b l.S-8 Envelope pile stiffness for the seismic B CE B. McConnel 2analysis.of service water pump structure See Item 13-11.'
;

i S-9 > Check the limited clearance between the B PD R. Tulloch 800731 2 See Response to Ques-# ,me Wice water pipe at the building CE t'.on 45
penetration .
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Bechtel Associates Professional Corporation
,

777 East Eisenhower Parkway *

, ,
Ann Arbor. Michqan ; i

umamee,,s.P.O. Box 1000. Ann Arbor. Micnigan.1S1C$

:I "'
.CCNSUMERS-POWER ddP.vember 2,1979,

M011YED:' BLC 8404 *

Consumers Power Company NOV 061979
'

Midland Project
3500 E. Miller Road Site M9r.
Midland, Michigan 48640 MM P.-yed

.

Attention: T.C. Cooke '

Subject: Consumers Power Company
Mi.iland Plar.t - Job 7220
Stainless Steel Pipe Attack
File: 0270, M-5000

References: 1) Letter T.C. Cooke to '
R.L. Castleberry,i CSC-4198,j
7/6/79 'h 'f <

f A 2) Letter L.H Curtis to
i I R.C. Bauman, BLC-S260,

'

10/4/79*

Centlemen:
;,

- .-

This is a partial response to Reference 1. In Reference 2 we reported -

that'the corroded sample of 6-inch stainless steel pipe had been sent to
our San Francisco office for failure analysis. That failure analysis is
now substantially complete. A formal report is being prepared and will
be transmitted to Consumers Power Company when it is complace. This
transcittal to CPCo is scheduled for November 22, 1979.

*

Three samples of backfill sand were analyzed, two from the area near
where the corroded pipe was excavated (Samoles l' and 2), and another
from a nearby " clean" area (Sanpla 3) . The sample.= vere all very simi.lar
in makeup except for che presence of calcium carbona:e la Samples-1 and
2. No compounds unusual for sand were noted, and nothing was discovered
which would be corrosive to stainless steel. I

,

.

Chemical analysis of the pipe showed that it meets the requirements of
ASTM A-312'TP 304. Metallographic examination showed no manufacturing
defects. The corroded area of the samole had suffered fairly uniform
surface corrosion. The most severe corrosion is in very loca11aed areas
in which pitting has occurred through almost two-thirds of the pipe wall
thickness. There is very little corrosion product remaining, either in
the pits or on the surface. Analytical testing of the corrosion products
showed them to be iron oxides and adherent particles of sand, with minor
amounts of nickel and chromium, and trace amounts of chloride. The
laboratory noted a light-colored calcium carbonate deposit on the pipe.

.
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Bechtel Associates Professional Corporation'
.

;
. Consumers Power Company -

BLC- 8404 .

[ [d -
-

Page 2
jj

. Calcium carbonate was also present in sand Sampics 1 and 2. The laboratory |N, Iis evaluating means by which the calcium carbonate from the sand was
able to dissolve and redeposit on the pipe surface. Although the deposits
would tend to set up differential aeration cell corrosion, it is unlikely
that this form of corrosion could cause severe pitting without the help
of an external corroding agent or a stray electrical current.

17e have been unable to identify the mechanism causing the severe e mosion
of this pipe sample. Our laboratory believes that.further investi:;.ition
and testing would produce no more substat.tial conclusions than those
already reached. .ife can state with confidence that the backfill sand is

not responsible for the corrosion of the pipe sample. IIe consider the
corrosion of this pipe to be an isolated incident, and recommend at this
time that no further work be done to determine the cause of the corrosion.
Also, based on the evidence that this is an isolated incident, we do not
recommend any further inspection of other burie.d stainless steel pipe.
Should any other instances of this pipe corrosion be noted in the future,
we will reevaluate this position at that ti=e.

Very truly yours,

I

| .: f.i

L.H.. Curt-

Project En ineer -

JOA/ht
10/22/5

cc: R.C. Bauman
S.L. Blue

~

.

L. Curtis a:
L.A. Dreisbach . .$-
ti. Keyser J.f.
D.3. Miller ~' O:.
T.J. Sullivan * @
Com Log .
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To File Ok8L.16

From TRThiruvengadam ,I'

Date September 24[.1980
.

Subject M!21'IEG 'JITH NRC STAFF A3D
CORPS OF ING N 3S 03 SOIU
JULY 31, 1980
FILE: Ok85 16 UFI: 0023k(S) 71'01 SERIAL 9830

CC SEZowell
3Cooic ,

DBM111er/TCCooke
TRThiruvengadan
JZBrunner
JARutgers, 3echtel
EWeidner, 3echtel
20 tiller, IL&3

,

The folleving are meeting notes of a =eeting between 3RC Staff, .URC's Consul-I

i

tants, Consumers Power Company, 3echtel and 3echtel's Consultants.'

8

IPlace NRC Offices at 3ethesda, MD

8:30 AMDate is Ti=e July 31, 1980 -

I

Subject Soil / settlement issues - 50.5k(f).

! Specifically, recent requests from Corps of Engineers

for additional soil berings and laboratory tests on'

samples taken and interpretation of results.
;

List of Attendees See Attachment 1.

Agenda See Attachment 2,
.

1. Opening Remarks (G S Keeley) |
1

Meeting was eslied by CP Co's request primarily to update 3RC and its een-'

sultants on investigations done since inst submittal and to discuss the

technical justifications and need for requesting a611ticnal borir.gs end
| |

|

.

|
9

.
. . . . . . . _.
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1

2aboratory tests on samples by Corps of Engineers in the recent letter from

A Schwencer of the ItBC to J W Cook of CP Co dated June 30, 1980.

.

2. Summary of Total Investizative Progrsa (J Wanzek) (Attachment 3)

To date a total of 255 borings were made since late 1978, out of whichii

boring logs for 199 borings have already been submitted to NRC. The logs
'for remaining % borings are being checked and will be given to 3BC in the'

i

next submittal. Most of the borings belonging to the latter case were done

for construction dewatering effort in order to repair a duct bank a.nd in-

stall a valve pit. A drawing with all the locations for borings and

im inM af test pits was shown. The investigations done since the preload

programs were circled in green pen to differentiate these recent borings

from those takaa prior to the completion of the preload program. The

Wority of the borings wen of the standard SpT type; namely, SPT every

2 5 ft for the first lo ft and 5 ft afterwards. When tne soil samples

were taken, only specific tests that were needed were performed. For tne

% borings, the standard penetratica blow counts were recorded. Some of

the boring logs requested by the Corps in the letter referenced earlier
l

vere companion holes, mainly for observing the drawdown during operations.

Though these holes were identified in the drawing as to their locatiens, no

samples were taken in these borings.
.

Question: Were any surprises encountered in the results of borings

performed after preir*94 mrt When were the additional borings;

; in diesel generator building area perfor=ed?

.

I

i.
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Response: No surprises were encountered. h information was similar as

before, if not better. h additional borings, for cross-hole

tests, were done during December of 1979. h preload was taken

off approximately four months earlier.

b test pits (seven of them) were dug in the areas shown in the drawing. Two

plate load tests were performed in the tank farm area.
,

; Thirteen dutch cone probe tests were performed with the assistance of Dr R D

Woods of University of Michigan in the diesel generator building area. Four

cross-hole tests with 21 borings were performed, with the assistance of Dr R D
,

Woods, in four areas as indicated in response to question 35. I.aboratory

tests performed on selected samples, when required, consisted of shear

strengths, consolidation, compaction, Atterberg limits, grain size and clay

ninerology (with the assistance of Professor Gray of University of Michigan).

_Icad Tests

1. h preload program on diesel generator building is actually a full scale

load test. At present, equi;nent is being installed in the building.

2. Condensate Storage Tanks: Ioad test is in progress.

3 Diesel Fuel 011 Tanks: Load tests have been completed. The tanks have

been filled for a period of :|rre than three =onths. Insignificant settle-

ments were observed during the load test and there was no sig=ificant

rebound after the load was removed.

4. Borsted Water Storage Tanks: Load test on these tanks are planned for the

near future. "here is still scme construction verk.,being done on these tanks.
.

*.

|1
:I

'
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Ptsso Tests (Devatoring)

' Dravdeva during construction devatoring for the repair of a duct bank and valve
!

pit verk were nonitored. Four to six feet of drswdevn var measured with no''

measurable effect on settlenent. This aspect vill be covered later in this
,

presentation. -

Question: (Hood) Last February during a site visit it vas' observed that the

service water pipe entering the yt=:p house structure was supported
.

on vedges. A concern was expressed at that time that if the vedges

were removed and if the b"414%g cr the pipe settled, there is a;,
.

I

!| possibility that the pipe would get hung up on the bn4'44 f, re-

sulting in unacceptable stress levels in the pipe. Has this situ-

|
stion changed and has a program been established to monitor this

pipe and other pipes in s N 7ar situations?
i

Response: These wedges have since been removed. In one of the pipes, after

the vedges had been removed a sorenent of 1/32" vas =easured.

Sorros anchors installed in the vicinit/ of service water pipes
I showed no significant settlements during construction devatoring.i

!

l

Question: (Heller) How deep were the excavations for the repair of the
. .

;

duct bank? Were any geotechnical tests or investigations conducted'

during the excavations?

Response: The depth of the axesvations were in the range of 18 feet. Y.o gec-

. technical investigations vers conducted. Cn'.y borings for devatering

vere made.*

i

.
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Update On Investimation Since East Sube.ittal

Settlement observations made on diesel generator building structure is as

shown in At* vhaEat k. The latest settlement reading, as of June 12, 1980,
.

shows no significant increase in settlement. In comparisen, the projection of

original slope; namely, the predicted settlement curve, indicates the conser-

vatian in the settlement prediction. Predicted versus measured settlement is

shown in Attachments 5 and 6. Again, the comparisen demonstrates the con-

servatim in the prediction.

Question: (Hood) The small break in =easured settlement plot in Attmeh' ant h -

does that indicate rebound?
.

Response: No. Slight rebound imediately after preload rs=cval was observed.
i

| However, the break in the c'trve is not due to rebound. It is due

I to change in reference bench = arks. Again, it doesn't nean data

is lost, it merely indicates change in datum.

I

Question: (Ecod) Are differential settlements between. condensate pipe line '

and condensate tank being monitored?

J

Respense: No. Condensate tank is a Nonseismic Category I structure. Caly the

settlement of condensate tank is being nenitored as a part of overall
.

"

monitoring program.

.\ |
.

Question: (3BC) "'ha settle =ent prediction in Attsc.Yent 4 - does it include

settlement due to per:nnnent. dewatering *
|

.

i
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Response: No. The settlement due to permanent dewatering .has been computed .

.

separately. This has been addressed in Response to Question 27.
,

1 .

; There was a drop in water level of about 4 ft at the diesel-

I generator building structure due to pond lowering and construction
,

j dewatering. There was no settlement observed due to this drawdown.
1

{ Furthermore, the Borros anchors located adjacent to the service

water pipe lines and pump house structure showed only small

y settlement.

*|
1

i Question: What is the schedule for starting the devatering operation?
I

1

-| ' Response: CP Co was ready to issue the contract bids for temporary dewatering

on December 6,1979, however, due to the NRC order issued on

December 6,1979 on remedial action, CP Co has not started

temporary dewatering or remedial action.

;

Question: (Corps) If the dewatering and underpinning operations are done.

simultaneously or in quick succession, wouldn't dewatering result
; in settlement of footings of adjacent buildings which could cause

additional load on the caissons?
.

Response: Dewatering is intended to be done down to the glacial till. There

will be sufficient time gap between the completion of dewatering

and start of transferring load to the caissons.,
'.

*

, .

I
|
.

.

.
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Question: (NRC) Would the dewatering of the plant area cause inflow from

outside sources such as Dow chemical pond? Is there a need for a

monitoring program to assure the proper ' functioning of the cut-off1 -

,

wall in the plant dike?

.

. J

Sufficient information on plant dike, such as cro'ss-sections,
,

materials used and relative elevations of Dow's chemical pond, etc,

is not provided in FSARs.

. ,

|

[| Response: As a part of dike monitoring program, the dikes are observed for

undue seepage. No such seepage has been observed so far. When the

groundwater elevation at the plant site was at 623 (+) and

I elevations of chemical pond on the west end and river on the east

being considerably lower no undue seepage was observed. This lack

of water movement established the proper functioning of the cut-off
1

|

wall and, therefore, no special monitoring program is intended. In

addition, a few piezameters located on either side of the plant

dike confirm the observation stated above.

.

I I

i
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Rgarks, (G S Keeley)
.

CP Co would like to discuss the requests made in NRC's letter dated June 30,

1980, specifically items (1) to (k) in the letter. CPdowouldalsoraiterate

the guidance given previously by the NRC that the original requirements in

PSAR vould not be changed now, and the FSAR vould be accordingly revised once
,

the 50 5k(f) issues are resolved.'

Response: (Hood and Corps)

| The statementanade in Items (1)'to (h) in the letter are to be construed only
1

as comments on responses provided CP Co.

Statement: (Peck) Concerning Items (1) to (4) of the Referenced Letter

i

There is no doubt that if one goes into the fill now and measures the common

properties which are noesally used as control properties, such as density,
I moisture content, etc, one will find considerable scatter in the properties.

These are all index properties. The overall control property is
'

compressibility. Stressing the soil by overloading it including the effects

of dewatering, allows the compressibility to be measured thereby allowing a

reasonable settlement prediction to be made. One of the reasons why the pond

water level was raised prior to the completion of the preload was to saturate

the fill as such as possible. At that time, the water table was two to four
,

' ' feet beneath the footing level. The capillary action in the zone above the

water table would be preserved, sands and clays would consolidate. With

: regards to the request for additional soil horings in order to obtain an

!I independent verification of the predictions for future settlement, independent
i

| results could be obtained from the results of new borings and tests. 'However.

|
!

|
.
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settlements computed from the results of new borings and tests need not

necessarily result in a correct prediction.' The answer we want to verify is

already known from the preload program. During the boring process there would

be sampling disturbance which would result in predications of much higher
,

settlement than would actually be observed. There would also be considerable

scatter in test results. Some borings will show stiff material and probably

1 an equal number of borings may show soft material. In order to obtain

reasonable conclusions, one would have to treat the data statistically. The

settlements computed on these bases would turn out to be too large and the

question is what does this data mean, since the preload progra has already

answered the question. Now,one can turn the tables and ask a question that

:: with soil data having considerable scatter, such as those that would be
a

encountered here, what one would do if settlement prediction is required, one'

*

would most surely require proot load testing. In our case this has already
;i

been done. There has been no significant settlement in the last eleven

montns. Except for the pedestal, the structure is almost fully loaded and

contact pressure at the bottom of the footing is probably near the maximum

value and with this situation no further settlement has been observed. The
.

.

final soil pressure under the pedestal is going to be considerably less once
i

the diesel generator is placed than that experienced during the preload.

Furthermore, during temporary dewatering that is scheduled to be performed for

underpinning operations under auxiliary building wing walls, the water table

would be lowered alaest to the same level as under the permanent dewatering

scheme. By this seans, the real settlements of the structure would be known -

i before the plant actually goes into operation.
I
! *
9

.-
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|
j.' The settlement predictions due to dewatering are not going to be based on i

|

information from tests done on soil' samples but instead on actual readingsi

taken from drawdown during temporary dewatering programs over a very large

The entire approach has been based on performance of the soil underarea.

fully loaded conditions and the settlements will be known and can be predicted

with great accuracy before the plant goes into operation.
.

Such an approach in settlement prediction is not without precedents for

nuclear power plants. In the Kewanee plant, currently in operation, a 40-ft

clay layer was encountered. Extensive sampling of the soil was done and the

computations 'from laboratory tests showed a prediction of settlement of 15

inches, which is definitely not a reasonable number. There was evidence that

the clay was precompressed by glaciation since a fairly thick layer of till

had to be removed to reach the clay layer. One clay layer above the rock was

! very uniform in moisture content which indicated that it is lacustrine,
'

however, strength values varied widely. From such observations the magnitude,

of the preconsolidation load was computed and a settlement value of 1-1/2" was

predicted. The structural foundation consisted of a raft foundation, which

was poured in sections. Very accurate settlement eensurements were taken.

The measured settlement turned one to be 1-1/2" as predicted for the

j
foundation. At its completion, the structure experienced an addittenali -

settlement of 0.15" On the basis of sampling and testing, the predictions
;

| would have been ten times higher. |

.

.

4

~
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As another example, for the quanicassee plant, orde4 a*1'y proposed and
:|

1ater cancelled by.CP Co, borings and e 714ae indicated lo" to 15" of=' * .
,

settlement of thick deposits of clay and granular material. A limited

dewatering progrse was carried out, wherein the water table was pulled

down to, the rock level, thereby loading the deposit by rescri=g the

buoyancy. Piezometers responded in predictable fashion, deposits be-
-

s

haved elastica 117 and a direct measurement of confined modulus resulted

inameasuredsett1=mentof15"whichwas1/8to1/10ofthesettlement
-

prediction obtained frca conventional sampling techniques. These (
j examples show that the best possible sampling techniques and subsequent

|laboratory testing and theoretical comycations will result in ec=puted

settlements which could be very high. By the pr=1=d4 ne program the best

possible answer was obtained. One vill put themselves in a considersbly
a

difficult position if one has to go back and start taking samples and
)

> 4

predict settlements based on laboratory tests and find that the predicticas j'
4

i are orders of =agnitude higher than what was observed.
1

i Question: (Hood) |

f
; . 1

Recognining that this is the state of the art at that point in time, is it t

:
1

possible to use the observations'aade in Kenwanee and Quanicassee to refine
' the sampling techniques and methods of computations so that this can be

applied to cases such as Midland?

*
.

Response: (Peck)

|

Standard techniques consisting of sampling, laboratory testing and theoretical'

computations don't werk well on overloaded clays, stiff soils and compacted!

fills. Such methods are good for sacerials such as homogenous clays and sof tI

;

soils.

;
.

-
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dtuestion: (Hood)

Why can't results from field experiences such as Kevanee be the source for

a great deal of research in the field of soil mechanics in order to devise <

. .

means to imp' rove the predictions?

: |

Response:

Yes, considerable research is in progress. Considerable advancement has been'

.,4

made in many areas such in sampling techniq'tes, however, not in all aspects of
!

soil mechanics. It should be realized that soil mechanics by no means is an'

exact science. It is still an art in many areas.

, i

i

With reference to Item (4) of the referenced letter, it should be pointed out

that there was no simultaneous raising of water table and the preload

surcharge. Once the final preload was achieved, both levels were constant for ,

,

the entire period of surcharge. Water level was raised to elininate capillary

as much as possible and to saturate the clays. This enabled the piezometersi

4

to react tell. By raising the water level three to four feet, the effective

load was slightly reduced due to buoyancy effect, however, this was a

reasonable price to pay for the benefits stated above.

:

Questions: (Corps)

If some fill was placed dry of optimum, what would be the effect?
<

Response: The effect would not be crush'ing as it could not be that, dry.

However, it would have been distortion; ie, change in shape. This would have

been noticeable in time '.g in settlement similar to creep phesomenon. The

bending and distortion shows up in secondary consolidation, which is included

in the prediction.

..
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question: (Corps)
.

If some fill were placed wet of optimum, what would be effect on strength?
.

. .

* Response:

This question is difficult to address directly. Settlement curves have shown

that settlements have been stabilized for the last 11 months. Building

footings are now experiencing the soil pressure very close to their final

value. With the additional load there has been no sett.lement. Even in brittle

clay, with a nonlinear settlement curve, the curve tends to fall over. There

is not a slightest indication of this behavior. Therefore, the factor of

safety is considerably higher than 1.0.

.

The present data indicate some rebound fol.lcr. ring removal of the surcharge,'

therefore the fcundation centact pressure is less than under the sur-% ged

conditions. The factor of safety =ust'be at least ene and is clearly greater1

than this. There is experience (Fargo . rain elevator) that even in stiff = ster-

ials there is nonlinear behavior at leads above about SO percent of the ulti= ate.

"'herefcre, the factor of safety is clearly significantly larger than one since

nonlinear behavior has not been recorded. The factors of safety beneath the

generator ;edestals vill be even .reater because the current pressure is less

| beneath them.
.

question:

All the preleading has been' at the surface, where influ,ence would be to

impart naximus stress near the surface and decrease in stress with depth.

!!cvever, stress due to devatoring vill have the ep;csite listributice. Mini =u

near the top and increasing with depth. ~4on't this induce more settlement;
j

,<

== m
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Response:

The part of the material compressed most due to surcharge is the upper part.

Borings made earlier showed that the top 15 feet formed the poorly compacted

fill. Till below elevation 615 (+) had high blow counts, indicating good

compaction. The deeper the soil layer, the greater is the overburden stress.

In e-logy curve, more gi p produces less gi e. Therefore, o,ne would expect to

see little settlement due to drawdown. There may be areas wherein the

dewatering would induce stress more than the preload. However, the effect of

this would be observed during temporary dewatering. i

,.

Question: (Corps)
,

| Settlement plot indicates that contact pressure under footings may not be

unifcca and wouldn't this cause overstress of soil exceeding bearing capacity

and overstress of the structural elements.
li

,

i Response:

|

Most of the stttlement of the diesel generator building was due to the

settlement of the fill. The building just went along for the ride. Because

of the differential settlements observed, contact pressure may not be the

However, the building was surcharged both inside and outside uniformly.same.
'

Initially a portion of the building was huns up on a vertical duct bank. Once j
,

this was removed, the building settled uniformly. The stress in the building

! was evaluated by analyzing the building with variable foundation modulus.

.|
<.

t
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Response: (Afifi)

Regarding the question of safety facters Sgainst bearing capacity failure, the

issues have alrady been addressed in respcase to Question 35. Consolidated j

undrained triaxial shear strength tests were conducted on samples of plant

area clay fill, in areas such as transformer, condensate tanks, taken during

the 1978 exploration program. See-attachment 7 for a plot of undrained shear

strength versus confining pressure from these tests. Based on undrained shear

strength from the normally consolidated exielope a factor of safety 3 for dead

and live loads and greater than 2 for dead plus seismic loads have been
.

I calculated.

.

Question: (Corps)

How can one be sure that such confining pressures exist.

Response:

|<

It is more likely that very high confining pressure exists in the field due to

lateral stresses arising out of surcharge.

Question: (Corps)*

The borings from which these tests were done and the depths at which these test

samples were taken are not currently available. Could this be provided?i

t

s

!
i

.

i
.

1
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Response:
.

Yes. N requested information will be provided in our next submittal.
.

Question:

Modulus of' elasticity was computed based upon the un1'oading curve. Shouldn't

this be computed on the basis of a reloading curve?

.

Response:

N lab tests usually show a hysteresis type of curve for unloading and

reloading. This is primarily due to aide friction in the sample testing

process. However, in the real situation, there is very little difference
|

! between unloauing and reloading curves.
i .

! Question: (J Kane)

i We would predict considerable rise of pare water pressure inmediate4 after-

~

surcharging. However, piezometers didn't indicate this. Could this be due to ,

-y .

bridging and arching of clay over rf sid sand seans? Also in fourteen
:i

piezometers, recovery of pore pressure was noticed after the load has been ,

i
taken off. How would one explain this phenomenon?

1

Response:

N rapid dissipation of pore water pressure is anticipated earlier because

borings indicated sand layers and seams and clay would have sacro voids which

;I are typical of compacted clay fill. m sur:harging process took several days
,

i . i

and pore pressures were being rapidly dissipated during the surcharging

,

operations. The surcharge causes excess pore pressure to be driven off, which
! results to a certain extent in negative consolidations and the resson as to

why fourteen piezaeeters showed recovery of pore pressure was the reflection

of the pond.

!
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question: (Heller)

Can't additional-testing be done with refined sampling techniques?

Response:
.

It is possible, hcvever, the reason for not doing it is not to get into a statis-
tical argument because of unavoidable scatter in test results.

.

Question: (Heller)

The factor af safety for bearing capacity is known only to be at Iw.st equal to

1.0. Is it 1,2, or greater?

Response:
:

Shear strength at footing level may shev a lot of scatter. Any compaction-
. .

of sand layers observable fran blow counts in a boring with SPT would
r

-| be obscured in the sestter of the 3 values. "'he bearing espacity f20 tor of

safety =ay need sc e confi._ati:n. ?cr this pu. ,.ose, lead tests en isrgst

masses of soils are preferable.
I

l
<

.

Question: (Heller)

The nore heteregeneous the soil , the more sa ples it vould require. It s-il;

l vould be possible with adequate sa=ples to reach an independent eccelusien.
.

Response:

The question is what is needed to be known. "he prelcad has given the ansver : e
.

needs to kncv. A *ot of =eney has been spent on this preload progra=. The

=2in ;u. pose vas to censolidate the fill and is the preessa obtain the requirsi

! *
ansver.

|

|
|
|

.

f ,.

|
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Question (Corpa)i

j

This is not an ordinary structure, one has to be 100% sure, hence the need for

j' additional borings.

I Response:
.

|i The testing program outlined by the NRC will not erase the doubts so that one

can be 100% sure. It will introduce more doubts and raise more questions

which cannot ba explained with the current state of knowledge.
., i

In summary, there are three basic issues:
,

1. Dewatering: The effects of dewatering can rea.dily be observed and =easured,.,

i
~

before the operation of the plant, by starting the teperary dewatering

operations 'soen.

2. Bearing Capacity - (factor of safety): This could be :nore expediticusly
i

I| determined by large scale direct tests, such as plate load tests.

3. Adequacy of Surcharge: This is a false ccueern since evidence of reality,,

,

(settlement sensurements) is quite sufficient.
i,

Discussion et sdditienal boMnes sd.iacent to a xiliary buildin: elect-teal,

tenettstien areas. service vater ru=e st-ueture and retainin: valls.
i

Presentation (T R Thiruvengadam)
!

The referenced letter requested additional borings with extensive ,lahcratory
'

tests adjacent to electrical penetration areas, serrice water structure and
l
1

Category I retaining walls. The purpose of this investigation would be to
.

verify the design capacities of caissions and piles for vertical load
.

carrying capability and stability of retaining vall. Caissons will be
,

driven into the till layer. The esissens vill be typically,

'
1

4

4 -

!
-
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four feet in diameter such that it enables a person to get down and inspect
,

the till before concrete is placed. Furthermore, the caisson will be load

tested to 1.5 times its design load and also has rigid settlement criterion.
'

Similarly, the piles for service water structure also will be driven well into |

till until refusal. The de, signs capacity of the pile will be determined from

a pile load test. Preliminary capacities for caisson and pile were ,

! established from initial recommendations made by Dames & Moore Report.

Caissons and piles are designed to carry only vertical load had lateral loads
,

due to earthquake are tran==itted through a different system. Skin friction

,

on caissons and piles will be very small since most of the settlement in fill
1

due to its own weight have taken place already. The settlements reported in1

i retaining wall were observed immediately after construction. Since then, no
i |

significant settlement has been observed.
,

,!
Question: (Corps)

i

Are there any boring and test data from Dames & Moore Report that could

provide data in lieu of information that could be obtained from borings requested
(
j' by the NRC for auxiliary building and service water pump structure.

i i

P !

Response:

The data frca Dames and Moore Report will be investigated for such a esse.
*

However, in order to provide meaningful infer =ation, . boring data in the -icini].7

of the esissons vould be required. Due to the pres ce of adjacent structures,'

even a new boring would have to be located 20 to 30 feet away frem the edge of
\-

,
.

the auxiliary building. j

,!
i Statement (Corp)

i A boring at that distance would be adequate.
| ! l

;

I j
'

n

|
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coolinz Pond Dike

Presentation (Wensek and Sibbald) ,
,

Che letter requested several borings in cooling pond dike. CP Co's position

is that it is not necessary, not only because it is s 3caseismic Category

.

structure, but also for the following reasons:

1. Extensive stability analyses of the dike slope are provided in the FSAR.
'

2. The dike was built under a different specification, which is a method

specification. This specification relied on the method of compaction such

as number of passes of rollers, lift thickness, etc, and compaction

test results.

3 The dike was built by a different contractor. It was a large structure,

'
heavy equipment was used with very little use of hand held equipment for.

compaction and therefore resulted in better control.

h. Monitoring of the settlenent monuments, 27 in number, show no significant

settlements. The pond has been filled for two years with no adverse cen-

ditions noted.

5 scheduled semiannual inspections are perfor=A by walking the entire dike
.

ares to observe seepage, stability problems, erosica, etc.

6. pie:ometers located in the dike which are read monthly show stable levels.

T. Several borings in the dike area, during construction, shoved censiderably

better natorial than in the Category I fill. -

S. Drilling holes at this stage =ight result in a potential for damage due to
i

hydraulic fracture resulting in dike failure. *

i

|
'

.

I
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f
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conclusion

After all the detailed technical discussion .TtC and their staff rei*arsted-

their requirenants for additional herings and testing. CP Co stated that,

based on the roccamendations of their consultants, we don't feel the addi-
.

tional borings are needed or Justified. CP Co stated that it would provide
4

the infornstion on borings already taken as well as other info:=stion requested

in this meeting by a submittal on or before Septanber 15. 1980.

.
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January 25, 1980

Mr. M. O. Rothwell
Bechtel Power Corporation
P.O. Box 1000
Ann Arbor, MI 48106

MIDLAND PROJECT CWO 7020 -
SOILS RESPONSES TO 50.54(f) QUESTIONS
File: 0485.16 UFI: 00234(S), 71*01 Serial: CSC-4763

After discussions in Bethesda, Maryland, with the NRC on January 16, 1980,
and the CP/Bechtel discussions in Ann Arbor on January 22, 1980, the fol-
loving areas should be clarified and/or amplified in our responses to the
50.54(f) questions.

1. J. Wanzeck should clarify the slide shown in Washington to indicate the
ay the tank foundation was placed and i: should be noted that this is

,

a six month settlement update only. This can be accomplished possibly
via an MCAR update or old question response update.

2. a11 edged quarter inch diesel fuel oil tank settlement needs to be
erifief or deleted from wherevar it was supposedly reported to the -

NRC. (J. Wanzeck)

3, S. Afifi, in the response to Question 4, should explain that table 4-1
/ is a projection (show totals only) and not what the structure can stand.'

He will also relocate this table to Question 27.
S. o should verify that "to date" settlement plus additional future
ecclement will cause no problems to the diesel generator structure in

the response to Question 14.
'

4. S i

,! me. Af fi will indicate how we arrived at the half-inch figure for settle-nt caused by vibration of the diesel generator pedestals due to opera-
tion of the dissel generators. In response to Question 27 Dr. Woods'

analysis to include his method of calculation will be utilized.
I

5. S. Afifi vill delete the word " clay" from the third line under note on
' table 4-1. (Renumbered 27- ). He will also include the total settle-('
ment graph instead of only the portion utilized for predictions fpeyj,.t--<-- g *

3 : . . .. . .
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6. T le 4-1 footnote 2 (Renumbered 27- ) - S. Afifi will explain how
$

he settlement of the borated water storage tank is based on measure-
ments of the Diesel Generator Building settlement here and in the
response to Question 31.

7. The individual best fit curves projecting diesel ge. -rator settlement
al ow no margin for standard Jeviation on the best fit. Therefore,

is appears to be unconservative. We need to amplify the fact that
the, curves assume the surcharge remains and that the worst data points
are ' utilized for total settlement. This also would, of course, includ.:
something on the worst settlement being utilized for differential settle-
ment calculations and their affect on the structure and connections.
S. Afifi will add some discussion to amplify the conservative aspects
and a statement,on the piezometer in response to Question 27.

8. Our outline of response to Question 27 states: Item B. basis for accuracy.
The ou Yine will be changed and one sentence will state that the basis
for curacy is conservatism. We do not appear to be getting the response
act ss on the borated water storage tanks. It is necessary to show that
tr soil is adequate in more concise terms. S. Afifi vill add emphasis
o the acceptable quality of the soil and that filling the tanks is only

being done to verify the settlement prediction. It will be noted that
this is not a soils problem; rathe.r it is more like normal practice. WeL
also have to verify that the tank foundation is adequate and that we will
not have the problems which could arise if the foundation should somehow
fail and you would have a subsequent stretching of the bottom membrane of
the tank followed by a tear in the tank wall. All loads must be considered -

in this' analysis. We should also state that we do not have the same
degree of randomness in the soll as was present in the Diesel Generator
Building. S. Lo will provide analysis to show that the tank foundation
will be able to withstand seismic events. C. Afifi will do more research
on the overload test necessity. - '

'

9. Ou response to Question 33 needs to be amplified to include the effect

} from site dewatering vill have on the tank settlement.bouyancy on the load tests and what effeett che lack of water (if any)'Possibly therewill be a retest after dewataring (S. Afifi).

10. B. Paris will address whether or not there will be any effect on the ulti-
mate heat sink pond seal due to site dewatering in response to 24. f. and
note why we are using timers instead of float switches in the ' pump's in
response to 24. c. , utill:.ing Loughney's input. The basis for the grada '
tion of the gravel pack material will also be addressed by B. Paris in
the response to 24. d. The slide for the Individual wells freeze protec-
tion on the riser pipes will be shown by B. Paris on the response to "

Question 24.

11. S. Lo, K. Wiedner and T. Johnson will show tha all past loads have been
( accounted for in the analysis of the future''sistelements of ~the Category I
| structuresinresponsetoQuestion28and29/. The NRC questioned whether

the stress induced by differential settidm3nt in the past was now locked

!

- ~
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) in the structure and additive to future loads, such as, additional settle-
ment, seismic, etc. Our response will include some crack investigative '

depth core drilling and analysis of relief of stress due to identified
i yo tive remedial measures.
;

; 12. i

A response on the Q-ducts has to include an analysis as a category one '

| structure. It was noted that this may not have been used as criteria in '

! 1970, howev9r, in 1976 this was checked per BC-Top 4 This will be in- t

! eluded in our response to Question 30. (S. Lo)
l

i 13. The response for 24. c will include an analysis for the concrete service
! water pipes in the cooling pond.and any other concrete pipes embedded in
I the class one fill. In the 24. c. response, B. paris will also note that

/ concrete pipes are generally away from critical structures and discuss
probability failures.

! ,

! 14.f After considerable discussion, it appears that the NRC is desirous of
I ) / having Bechtel's proposed detailed method of analysis for the seismic
j ;

/ event (Question 25). Bechtet will provide their normal analysis for new |-

g soils conditions under affected category I structures. (M. Rothwell) ;
:

! Bechtal plans a lump mass analysis to include an envelope for settlement. i

j In discussing Question 26, the NRC noted that they are not in a position
'

.

-

j to adopt new metnoes or codes at this point in time, however they (on
L

'

their own) wish to compare the new methods with earlier analysis to estab- Ilish some level of margin. S. Lo's analysis will be complete sometime in !; mid 1980.
I.

!) 15. Miscellaneous:
l
!, A. General '

i

! A review of the response to Question 16-20 of the subject document I
| indicates that the applicant proposes to impose the 3.0 S criterion
i eof subparagraph Nc-3652.3(b) of the ASMg B&pVC, Section III and the'

5% radial deformation limit of the AWA. Additional criteria which
address buckling of the piping should be imposed since neither of the

| proposed 2 criteria are based on this failure mode. Additionally,
{ criteria compliance analyses should be based on maximum espected dif-

|| forential settlement over the life of the plant.
'

5. Reapense to Queetion 16 page 16-1 (Civil)

response adfresses stresses based on representative pipes being .I profiled, i.e.; os current toeal settlements. The response should be
{| modified to include settlements over the life of the plant. l

i

j C. Response to Question 17. psae 17-1. pararraph 1 (Riat)
|

If all Seismic Category I piping is not to be proflied, criteria for
selection of piping to be profiled should be documented.

i

1

. .
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D. Response to Question 17. Pane 17-2. Paratraph 2 (Riat)

The calculation assumes that the curvature is constant over the length
.

of pipe. In general, this condition will not be met. Criteria for
changes in curvature should be addressed.

E. Response to Question 17. Pese 17-3. Parsaraph 2 (Riat)

If the settlement stresses are based on current profiles only, the
analysis should be extended to include settlements over the life of
the plant and effects of change in curvature (see item C).

F. Response to Question 17 (Riat)

The question regarding measures to be taken to alleviate conditions if
settlement stresses approach code allowables or cannot be determined*

has not been addressed.

G. Response to Question IR. Pase 18-1. Paraaraoh 2 and 3 (Riat)

It is not clear that most of the anticipated differential settlement will
occur by the time of final closure (Paragraoh 2). Provisions for effects
of setriements occuring after final closure should be specified. The
evaluations of Paragraph 3 addresses this issue partially.

H. Response to Question 18. Pase 18-2. Parsaraph 2 and 3 (Riat)

Criteria for assessment of the flexibility of piping to accomodate more
than the expected differential settlement should be specified.

I. Response to Question 19. Peses 19-1 to 19-3 (Civil).
"

The disposition of this response will be delayed pending receipt and
review of evaluations based on the preload program (See last paragraphon Page 19-3)..

.

J. Response to Question 20 (Riat)

The first paragraph of the response is acceptable. However, the reesinder
f the response requires clarification.

2 a
w-

T. C. Cooke
Project Superintendent

TCC/ps
*

Attaehment: Attendees List
.

CC: CANunt KWiedner (Beehtel) BDahr (Bechtel)GsKeeley SAfifi (techtel) LCurtis (Bechtel)
l

DOMiller Asoos (Bechtet) LDevis (Beehtel)
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Name Organizations

'Darl Hood DPM/NRR-
s

Joe Kubinski '\ 'COE Detroit Dist.'

William Paris .Tr. Bechtel - Geotech
Jo Wanzeck

'
,

Bechtel - Geotech~

S. S. Afifi Bechtel-

W. R. Ferris Bechtel
M. O. Rothwell -- Bechtel
Karl Wiedner -- '. Bechtel~

Gil Keeley $ Consumers Power
T. C. Cooke N ." '- Consumers Power
F. Schaufig '-' '

NRC-SEB :1s.

J. J. Zabritski Consumers Power; s

S. Lo ' Bechtel .

T. E. Johnson Bechtel .

John F. Morton COE NC Diyision Chicago
James W. Simpson Army Corps NCD Chicago*

s

William Lawhead
*

% s U.S. Army COE, Detroit-

R. E. Lipinski NRC-SEB
'Gene Gallagher N 'NRC Region III:IE

'

Ross Landsman URC Region III:IE.

Daniel M. Gillen NRC NMSS'
~

A. J. Cappucci - -
'

,

R. O. Busnak ' NRC/ DSS /MEB ,,.

H. L. Brausner
NRC/ DSS /hEB]-

Ray Gonzales NRC/DSE/HMB'
, ,

J. P. Knight NRC/ DSS
R. E. Jackson NRC/ DSS /GSB
J. G. Spraul NRC/NRR/0AB
R. E. Shewmaker ( NRC/IE/RCI .

.
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M. Rothwell f Bechtel
S. Afifi Bechtel. ,

J. Wanzeck Bechtel'
3

| B. Paris Bechtel-sS. Lo ,
e- Bechtel -,

.

T. Cooke *
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Consumers Power Company_ ,_
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sveager MIDLAND PROJECT GWO 7020 hk
PRE-MEETING WITH CONSULTANTS
File: B3.0.3 Serial: CSC-4274 UFIP-00234-S- '"i t a""

Connssvonocuce

l h. -/
/

cc Attendees '

'[} [# .i ' ' l"'. .f
*

GSKeeley, P14-4088 j ,, e . .c
DBMiller Uy# 0,/*KCBrooks (2) 8 y/

Attendees: ,

L
Karl Wiedner, Bachtel Power -

7.- c n@Qb g3Phil Martinez, Bechtel Power
- - - ' :Sherif Afifi, Bechtel Power ~ 'Ib-

Dr. Ralph Peck, Consultant ~ ~ ~ ~~

Dr. A. Hendron, Jr., Consultant , . . , 3 .go,

' * * *

Dr. M. T. Davisson, Consultant ,23i
Tom Cooke, Consumers Power Company

.y,

......,..J
There was a brief discussion on the various options. One of the main reasons

; for Option Five (Areal Dewatering) was that it grew to a large extent out of
the dewatering procesa for Option One. The consultants expressed the opinion
that we had to answer liquefaction questions wherever anyone might think they -

could occur (for example, the control tower at 6KSF loading). It could be a
real thorn in the job at a later date, andareal dewatering is the only clean
me thod. It is very hard to argue against dewatering, and it would be very
difficult to prove the effectiveness of grouting. The quescion was asked about
the water that eccid be trapped in clay. Ihe consultants responced that over
the long haul, it would drain with permanent drainage and could be proven by
piezometers. While peripheral wells would probably do the job, there would be
some inter =ediate wells. Any vein of water would be drained. Piezometers
would convincingly prove that the area was dry. The construction dewatering
process for the Auxiliary Building electrical penetration areas will assist in
determining how much devatering and how many wells, etc., are required.
P. Martinez indicated that Bechtel would have to take another look at thedesign calculations in the foundation areas.

.

The Auxiliary Building electrical penetration area is a high narrow structure
with a torsion box at the lower portion. The soil was designed to take the hori-
zontal shear. The low soil blow counts values indicate that this structure is
possibly being cantilevered to some extent off of the control tower. Dr. Peck (expressed the need for the design basis for this structure. Dr. Hendron indicated !that the borings were not necessarily indicative of what was beneath the structure.

1
A parametric study for the structure should be made based on a range of soil prop-
perties. A quick rough analysis should first be done, followed by a detailed
analysis. Karl Wiedner discussed the possible outer end settlement and his theory
on how the structure had possibly picked up a cantilevered load during construction
phases.

,
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Tom Davisson then mentioned that, since we were thinking of permanent dewatering,
a different underpinning method may be acceptable (one that would take vertical |loads only). The Auxiliary Building control tower and the material below the
electrical penetration areas have potential for horizontal shear resistance. The

|three options would be to: (1) do nothing, (2) supply something for vertical !

loads only, and (3) supply something for vertical loads and horizontal shear.
The first step would be to check the horizontal shear resistance required.
Possibly horizontal support could be picked up from the Reactor Building and/or
Turbine Building. If we remove material and fix the end of the Auxiliary Building
electrical penetration areas, we still would have to analyze for an unsupported
mid span. Caissons were mentioned as another option. It was noted that even clay
with an average blow count of three would have modest shear strength. The con-
sultants noted that they did not have sufficient design information. Karl Wiedner
and other Bechtel personnel present did not have all the answers on the design
basis at the time of this meeting. However, at T. C. Cooke's suggestion, the con-
sultants agreed to formulate their questions in writing for Bechtel response.

The consultants noted that in their opinion, $3 Million for the underpinning cf
the Auxiliary Building electrical penetration areas was very low, especially when
compared to the estimate of $20 Million for permanent dewatering. They also stated
that we definitaly have a diesel-generator liquefaction problem although the sand
would probably never actually liquefy during an earthquake. The problem was the
difficulty in providing calculations which verify this and would not be subject to,

argument.

A brief discussion then followed concerning possible liquefaction regarding util-
ities, sand backfill around buildings, tank farm, railroad bay and control tower,

For the tank farm, railroad bay and control tower, a safety factor of 1.5etc.

is generally acceptable. However, if for any reason, the acceleration criteria
goes up in the futura, Dr. Peck felt that it may be difficult to prove no lique-
faction problems. The borings may not be completely satisfactory for the purpose
of proving beyond a shadow of a doubt that everything was satisfactory because
needlessly conservative decisions may be for=ulat'ed on the "what if" type questions.
The consultants noted that they were still in favor of a general dewatering program,
especially in light of possibly more stringent seismic requirements in the future
and the knewledge now available to the effect that generally speaking sand exists in
more areas than originally anticipated in the power block grca. The consultants
believed that the permanent dewatering program, in general, was a must. The
temporary dewatering system would show how the permanent system would work. The
water can be lowered sufficiently to make the site acceptable in the new licensing

Dr. Peck stated that he could attend a meeting on the 18th of July inarena.
Washington to discuss the situation with the NRC.

,
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August 15, 1979i ,.

^&,Mr. G.S. Keeley fProject Manager
CONSUMERS POWER COMPANY j
1945 W. Parnall Road
Jackson, Michigan 49201

Subject: Midland Units 1 and 2
Consumers Power Company
Bechtel Job 7220 '

DIESEL GENERATOR BUILDING
REMOVAL OF SURCHARGE
File: 0614/2801

References: 1) BLC-6801 dated
11/16/78, P. Martinez
to G. Keeley

2) Meeting Notes of
Consultants Meeting
on 5/10/79

3) Meeting Notes of
Consultants Meeting
on 6/18 and 6/19/79

4) Meeting Notes of
Consultants,

Meeting on 6/28/79,
Denver, Colo,

5) Summary of Presen e
tation to NRC dated
8/10/79

6) BEBC-3176 (teletype)
dated 8/13/79,
R.L. Castleberry to.
J.F. Newgen

,

Dear Mr. Keeley:

The purpose of this letter is to advise you that the intent of the
proload program has been achieved, and the surcharge can now be removed.
On November 16, 1978, we advised you in a letter (Reference 1) of our

.
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.

intent to carry out our consultants' recommendation to preload the
diesel generator building and equipment foundations. The placement of
surcharge inside and around the diesel generator building was completed
in April 1979. The surcharge consisted of sand as shown in Drawing
7220-C-1141 issued for construction on January 10, 1979.

During the meeting with the consultants on May 10,1979 (Reference 2),
the surcharge depth of 20 feet was considered adequate. It was recommended
by the consultants that thu surcharge be maintained at that level for -

approximately 6 additional weeks to allow prediction of long-term settlement.

In the first part of June 1979, additional instrumentation was installed
to obtain precise settlement data and measurerent of rebound. During a
mid-June meeting (Reference 3), the consultants concluded that on the
basis of available data at that time, prediction of future settlement
could not be made, and it was requested that the settlement readings be
continued to improve the data basc.

During a~ 1 ate June 1979 meeting (Reference 4), the consultants concluded
that the surcharge could be removed in August, provided that the settlement
trend continued after proper temperature corrections have been c:ade.

. The temperature correction devices were developed by the staff of Goldberg-2

Zoino-Dunnicliff & Associates. The adequacy of the surcharge program
has been summarized by R.3. Peck, one of the consultruts at the presentation
to the NRC on July 18, 1979, as follows (Reference 5).

"The results of the preload procedure have been
convincing. The observed pore pressures were,

! smaller than actually anticipated, and they
j dissipated rapidly. Hence, primary consolidation
; was accomplished quickly, and the curve of

settlement as a function of the logarithm
of time became linear shortly after the completion
of placement of the fill. Therefore, it is'

possible to forecast the settlement that
; would occur at any future time by simple extra-
: polation, on the assumption that the surcharge!

will remain in place. Even this amount of
sectiement would be acceptable. However, the
projected settlement determined on this basis
is an upper bound because the surcharge will
be removed, and the real settlements will
certainly be smaller. "

It was R.B. Peck's judgment c1}at foregoing circumstances eliminate' any
uncertainties concerning the sectiement behavior of the diesel generator
building resulting from the underlying clay fill.

..
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On August 2, 1979, consultants R.B. Peck and A.J. Hendron, Jr. were
provided with the latest precise sectiement data and calculations for
establishing residual settlement. On August 10 and 13,1979, A.J. Hendron
concurred, in a telephone conversation, with Bechtel's findings that the
rate of settlement has decreased to'such an extent that for the last
6 weeks there has been essentially no settlement, and that sufficient
data have been obtained to allow prediction of long-term settlement by
extrapolating the available settlement data. Calculations based on
present data indicate that the residual settlement over a period of
40 years due to secondary consolidation of clay will be less than 1 inch.
A copy of this confirmation letter from the consultants will be provided
as soon as it is received. Because of the favorable settlement character-
istics of the surcharge, the design intent of the PSAR in regard to
prediction of long-term settlement has been met.

1

In conclusion, the preload operation has been successfully completed.
The acceptance criteria have been met by providing a reliable residual
settlement prediction. Structures, components, and utilities will be
designed to accommodate the long-term settlement. Removal of surcharge
will commence on August 15, 1979. Construction has been instructed

,

accordingly (Reference 6).

Very truly yours, -

/- P.A. Martinez
Project Manager

AG/ba
8/15/1

cc: D.B. Miller
T.J. Sullivan
B.W. Marguglio
W. Bird
T.C. Cooke
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power04rc Septecher %d., Company.\ ..
suescer MIDLAUD PROJECT -

SUGGrfiONS ON BULK
,,,,,,,,

INSTALLATION ACTIVITIES - connesconecue:
FILE Oh60 UFI 73* SERIAL 759h

cc Smtovell, P-26-336B
DBMiller, Midland (3)
TCCocke, Midland

Since t'. arch, Project persennel have infor= ally discussed with you en=e sus-
gestions which we feel eny be pertinent to assure a continuing cuality effort
on the Midland Project. Attached to this co o are reccmmendations which we
fael you should evaluate for possible implecentation on the remaining vork
on the Midland Project. Some of these items were previously discussed with you.
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There have been several protlem areas associated with the Diesel Generator

Settlecent and as our consultant, Dr Peck, noted we =ay never be able to

determine any one principal reason for the incompletely consolidated material

which caused the settle =ent. In spite of this, it is the opinion of CP Co

PSC Field personnel that there may be one underlying cause for our problem.

Moisture content, supervision in the field, settlement data, testing, spec

interpretation, all seem to center around a certain period of time when the

job was going up and down due to cash flow problems. and when the majority of

the earthwork vas complete. The single thread that sem to tie all of the

known possible causes together is that during the above-mentioned period of

time there could have been insufficient attention to detail of certain activi-

ties during plant fill. People vere leaving the site or arriving at the site,

tne ruauru,y of the eart.nvork was done, everyone was . Lousing av t.hw ut.nar.

problems or other work areas or activities that vere coming up in the fature

and that is where the najority of emphasis was placed by all parties. It ap-

pears that people had other work activities in the civil ares that kept them

core occupied at that point in time. We are remedying the situation and taking

corrective action with respect to effectively checking our quality as we go

to make sure that we do not have a similar problem so far as future earthwork
,

activities. However, we should not overlook the ' fact that the same thing could

happen as other bulk instal ation activities tail-off. Therefore, as a possible

suggestion to preclude repetition, we suggest the following:

1. List all areas of bulk installations and their scheduled completion.

2. Determine which areas may be a prime candidate for proble=s similar to that

which we found with the Diesel Generator Settlement.
|
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The present concrete act.ivities could be in this category, especially

since the bulk of the concrete placement is complete and now we have only

small isolated pours remaining.

3. Assure that personnel perfor:: ting the activities during bulk installation

and when tailing off are adequately qualified (construction verkers.

supervision, technical support and quality percor.nel).

h. Develop specific programs to assure ourselves that as bulk installation

programs tail-off, attention to detail vill not relax.
.
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Dk d KRX
3D 1. E' M 3Date December 18, 1979 - AM ~

/ARutgers, Sechtel JAP

OGR

Particicants Comeany MMR
'

~ RLTJ J Zabritski CP Co
i PCW

D Eood NRC _ jjz
'

08M
,

TCC

JTP

.

CMG .

. -

I

~Subject settlement issue 50.%(f)
_

'

}.

.

! Discussion D Ecod indicated that he still has not had a detailed discussion with
Bill Ohmstead (NRC Legal) over the questions CP Co asked him in the December 11, 1979

telephone call. He said he planned such a discussion for today.

Hood indicated that if he gets the green light frem Dill Ohmstesd to hold technical
meetings with CP Co, he vould try to arrange a technical meeting. Eovever, he in-

.Np dicated that because of people availability over the holidays that he *.uuld probably
have difficulty in setting up such a meeting until the first part of next year.

.

.

I also advised Ecod that C.uestions k ani lh of the original 23 questions veuld not
be provided to the NRC until mid-January 1980. (The original commitment in thej

50.5k(f) response was December 1979.) He had no cement.
*

,
-

i

In discussing the Order, Hood indicated that some of the new questions were pertinent
_

to the Order while otherswere not and that we should address the pertinent questions .

when we filed our amendment to the CP as the Order ree.uests us to do. He also agreed

with ne that a meeting would also be necessary to determine just exactly what the
Staff vanted and expected to see in such an amendment.

.

| // A .c M .
(j s.s s

[12/i9/79
ritski/cs
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Date 12/13/79 AM jg

OG4

PaMicirants Comeany MHR
RLT

JJZabritski CPCo
_ PCW

D Hood NRC UI
'

GGKeeley - CPCo ~ 08M
1

TCC.

JTP

.

CMG
- - .

.

Subject Soil Settlement Issue
_

Manual:
g 0465.16

Discussion: JJZabritski asked D' Hood if he had the ansvers to CPCo's questions
of 12/11/79 cn a meeting to discuss certain IcC7350 5kf questions. D Ecod
indicated that due to the un vailability of key per.onnel he doesn't have the.

final ansvers. Ecvever, as ar. interir. report he stated that when ve reply to
the Order we should also include our responses to the outstanding 1CCFR50 5ht
questions (2h-35).

1 -

GSKeeley replied that those responses that include analysis vill take cenths to
However, if the staff vanted partial ansvers, perhaps ve could provideanswer.

; certain responses with the Order response. D Hood indicated that we should to
i so.

.

!

l JJZabritski asked Hood if he could get back to us before the day was over on the
subject of a meeting.

CC: SIDiovell
,1

-
,

BWMarguglio t .
-

,

YcKeeley!
, ,

JJZabritski ,
,

JLBacon
Mike Miller, IL&B
DBM111er
JARutgers, Bechtel

.
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Date 12/11/79 12:55 P!!
JAP

DGR

Partici': ant s Comtany #R
_ RtiGSKeeley CPCo _ pg

JJZabritaki CPCo jjI

JARutgers Bechtel DW-

_ TCCD Heod NRC
_ JTP

..

CMG,

_

'

Subject Soil Settlement Issue
-

Manuch

Fi6 Oho!.16
,

~
;

Discussion: CSKeeley asked D Hood if the Order eliminated the need to respond to
the latest 50 5kt questiens or if the questions vould take a different fer:.. such
as, TSAR questions. D Uood responded by thinking that we s'nould still respnd to
the 50 5ht questiens as it was logical to do so, and the staff still needed to
follow up on the ansvers, However, once the Order became effective, D Hoed thought
that vc would be in a different = ode of operation and really didn't kncv how follev
up wguld occur.

CSKeeley indicated that if ve respond to the questions,we feel that there is s. need
for clarification of the folleving questions: 25, 26, 28 and 29 and requested that
D Hood try to set up a meeting next week to discuss these. In addition, C?Co would
discuss how we vould respond to Question 35 and the four others. D Hood indicated
that he was not sure how the outstandin6 Order vould effect having a meeting but
that he vould check it out with his nanagement and CELD (Legal Department) and get
back to Jim Zabritski as to the feasibility of a meeting.

CSKeeley asked that if there is a hearing on this issue and it doesn't get scheduled
for awhile are ve dead in the water as far as technical discussions go? CCKeeley

i also stated that it was agreed at previous nestings on this issue that vc vould
keep the 3RC updated via 50.5Lf and 50.55e reports and when the issue vas resolved;

put it in the .7AR. With this in mind, could the Order be nodified to allov this
activity to go on? D Hood stated that he vould have to discuss these issues with
his manage:ent before he could respond.

GCKeeley told D Hood that he would be calling 3RC Region III to work out what sa:.a.plingt

and test activities would be allowed under the Order and to deternine if a letter l

i

between CPCo and Region III would be required. D hood ccreed that n11 activity cf
this nature should be worked out between 3RC Region III and CPCo and he need not be
, involved.

. .
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GSKeeley also asked D Hood how much design detail, analyses detail and commitmentsvould be required to satisfy the staff's Order.;

D Hood responded by stating that;

we should not get the Order and the 50 54f questions mixed up. The staff doesn't
1
'

need the complete analysis to resolve the Order. D Hood elaborated by postulating| a question:
*4 hat if the subsurface conditions vers known at the time of the PSARrevievt All the staff would have asked for was the acceptance criteria.,

! In othervords, what is our yardstick for acceptability and how did we arrive at that
criteria. For example is 1" or 1/2" of settlement acceptable? There is not a
direct correlation with the nev 50 5kt questions and the Order. It is Justcoincidental that they came out in the 'same time frame. The Order is asking foraccentance criteria. As an example, D Hood indicated that the Diesel Generator
fuel oil tank had no advance criteria of what degree of settle.nent was acceptable.
He said that CPCo needs to set the criteria and get the staff to agree to it and
then go out and perform the work to see if it neets the acceptance criteria.'

GSKeeley told D Hood that we did not necessarily agree with this statement.

CC: EH$iovell
*

*

W!!arguglio
[GSKeeley g[g-j
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RCBauman [*
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. Mike Miller, IL&B
! DB!! iller
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unn
1

TELECON RECORD JJZabritski ~ Gtt'

RC2auman -

, JLBacon KPX

Date December 6.1979 Mr(111er RL%
DE4111er _ jap

12:30 PM ,
i fp ,,% ~ 0G4 |

Particitants Conroany MHR

GSKeeley CP Co ~
1

PCWj RCBatman CP Co _ jjg
!

,

JJZabritski CP Co 08M
l

,

KRKline CP Co TCC
- - -

JTPDHood 3RC,

CMGn

Subject Stop '4crk Order on Soils ~

_

!

FA OL3 5.16

; Discussion G S Keeley told D Ecod that ve had heard through V Stello the.t a
ston vork order on soils vould be issued on Midland. D Hood sr.id yes, he'rever.4

1
-

.

| it is in the approval circuit and expected out shortly (probably today). *

i,

G S Keeley indicated that we had heard that it vas because of: 1. * ack o f Fre-
cedures ; and 2. " Material False Statements." D Ecod said no on lack of precedure:

but that the "naterial false state =ent" refers to the FSAR statement cited in the:

NRC audit report on the soils problem. He said that this foms Appendix 3 of the
j Order. Appendix A of the Order refers to responses relative to 50.f4(f). D *tod i

) indict.ted that the order only pertains to corrective action relative to the seil
| CP Co vill have 20 days to reply and that the order calls out for a hearing.area.

f D Hood said that the Order calls for an amendment to the Midland Constructien Perti-
to require specific staff action relative to the soils issue. D Ecod indicated that
investigative work relative to the soils area could centinue,

i

'
.

l
| 0 S Keeley indicated his disaceointment in that the *GC Staff arreared in -ast

meetines and visits to be satisfied vith the cer"eetive action CP Co hs: beer. tikie-
and then an Order like this is issued.

(

.
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12:30 PM,

i

G S Keeley also asked if the Order specifically gets into QA aspects. D Hood
| -said that the full reasons vould become apparent when we receivoi the Crder.

!

D Hood said he would notify us when the Order is issued and telecopy it to us.
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Bechtel Power Corporation - e -

P. O. Box 2167 -
a

; Midland, Michigan 48640 .;'

-
\ t ,,

''.'Atten ti on : fir. J. F. Newgen .,7-y, ";, ,, p;7
-

,; ,

[
. .

-.1,Subject: Midland Project Job 7220 " ' *; " q - 6 y* 'cf,. .r ,-

J Subcontract 7220-C-208
~,3, .

-

.

U.S. Testing's Response to "Geotech Reviewi . -
' of U.S. Testing Field and Laboratory Tests

on Soils-

g
'"

Dear Mr. Newgen:-

Please find attached United States Testing's response to
,

the Bechtel report " Review of U. S. Testing Field and Labora--

tory Tests on Soils" dated July 1979.

You requested that we respond solely to the sumary con-
tained in Section 8, however, we feel it is necessary.to re-

~spond to all the sections, which in itself details Section 8.

Our response appendices the Sechtel report in so far that
it closely follows its logic, answering questions or making
statements on each particular point. This U. S. Testing report
is not meant to point fingers in any direction but only to. ,.

indicate, to Bechtel, some of the problems and concerns we <:: _-
faced. -

If you have any questions, do not hesitate to contact me.

Very truly yours.
,

UNITED STATES TESTING COMPANY, INC.

'~W
M. Anselmo
Project Engineer

!%:hg,

" Attachments-

.
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REVIEW 0F U. S. TESTING.
'

FIELD AND LABORATORY CONSTRUCTION -

| TEST DATA ON SOILS USED AS FILL
.

.

;

This review of the quality control tests of the earth fin at the Midland Site4

'

was made as a result of settlement of the fill supported diesel generator
building in excess of that predicted. Soil samples obtained in borings indicated
that soil conditions beneath the plant structures are not compatible with the

| quality of fill that could be expected based on the results of the control tests
made by U. S. Testing Company. All fill was accepted as it was being placed i

i ,

!

,

based on the results of the field tests performed by U. S. Testing Company. i
!

1 The review showed many discrepancies in the test results as outlined in the
! following paragraphs. Review comments are based on the requirements of the

;
t

I technical specifications for fill placement and to subcontract entered into
4 by D. S. Testing Company.

,

i

!

{ 1. Use of Laboratory Test compaction curves
. -

Table 9-1 of specification 7220-C-208, Page 148 requirnd one field density3

{
*

and moisture content test be taken for each 500 cubic yards of fill placed.
It also required one compaction, grain size, and specific gravity for each,

J

10,000 cubic yards of material. This gives a ratio of 20 field density
tests to 1 laboratory compaction test. Although 20:1 is not a strict upper1

limit, it is a guideline; should density tests be taken more frequently ;
, than one per 500 cubic yards of fill the ratio could be hi;;her. The

actual ratio is shown in Table A attached. In fact, some of the laboratory
compaccion tests were used to determine percent compaction for several.

hundred field density tests taken over a period exceeding two years. Even;

', though no time requirements for the period of use of laboratory tests are
specified, it is unlikely that any borrow source in this area would be of
such uniform character that such extended use of a compaction curve, truly
representative of a large quantity of material, would be applicable. Listed
below are selected laboratory test data results indicating the wide range of

-

soil properties that verureported. Such a wide range is typical for soile
| of the kind used in the fill making prediction of maximum densityg based
j on visual inspection extremely difficult if not impossible without testing.
i

i MIN. DENSITT MAX. DENSITY OPT. )DISTURE
! TEST (1bs/Ft ) (1bs/ft3) (percent) (

3
)

(
!~

*BMP278 117.0 15.2
*BMF269 127.3 10

!
'

{ * BHP 279 140.8 5.7
**RD24 100.9 119.2-
**RD55 90.2- 109.7

j **RD61 109.3 125.3

*BMP refers to prcetor type test.
**RD refers to relative density test run by dry method.,

l

.

! .

>

----,.c , r. . - - ,-e,--r- m~=-,m, ----+-----.,s ---3----r - . - , - , - - , - - - ---c-- -, + - , - , - . - , - - . ,y-, ,y-.. --.-.,- --m -



. - _ . - - - . . . - _ - - . . _. - - - - - - - . -- - - _ _ . -_..

. .
,

-.

.

Page 2

2. Questionable Ratests
.

A field density test that fails to meet requirements of the specifi-
cation should have been reported to Bechtel who then would have required
reworking of the area and ratesting.

Of the 668 "failing" tests which were marked " cleared" by another test,
in over 10% (72 tests) of the results, the clearing of the " failed"
density test was apparently resolved by merely using another laboratory

i compaction curve with either lower, maximum density, which resulted in
in the percent compaction being increased sufficiently, or different'

} optinua moisture content which caused the fill to meet the requirements; of the specification. The possibility exists that soil was removed
af ter a "failing" test and replaced by different material, but the
recorda do not indicate this and it is not possible from the record
to determine if a new density test was made. In other cases, tests
labeled " failed" were incorrectly cleared though the same laboratory;

j standard was referenced. For example, in some cases ratests to clear
i

a " failed" test were not taken in the same area or at the approximate*

same elevation. More than 40 ratests were over 20 feet from the " failed"j test location (as recorded in the test reports) and some were over 200*
; feet from the original test location. In general, if after a "failing"

test the whole area is reworked, the density test location is not too
critica1' assuming that the correct laboratory compaction curve is used,

;. for comparison. However, in the plant fill work areas were relatively
| small, and soil characteristics showed considerable variation necessita-
i ting ratesting in the immediate vicinity of the "failing" test. Retest
; should be taken in the lift or soil layer that has been reworked. Al-
! most 50 ratests were taken at diJferent elevations, some up to 10 f t.,
j from the "f ailed" test. It should be noted that 3echtel field persennel
4 gave the locations for ratesting. This was not a U. S. Testing rappen-

sibility. Wo ratests were dated prior to the time the original test
" failed". Over 130 "failing" tests were marked as ("non Q") and never
recorded cleared, as they were outside the saftey related area.

' '

;

] Table 3 is a compilation of notes relative to questionable clearing ofj f. tiled tests.
!

! 3. Theoretically Imoossible Test Results

| Soils cannot be more than 100 percent saturated; therefore, all field
j density test data points, when plotted as dry density versus moisture
! content, must be below the zero air voids curve as defined by the specific
| gravity of the material. Specifications do not require examination of
! the zero air voids curve, but it is considered conmon practice relative

to compaction plots. There are numerous cases in the U. ~ Testing
. Company data where points plot above the zero air voids eme. Figure 1
I attached shows a typical laboratory compaction test curve with field
i test results plotted on it. Many of the field test results are to
j determine percent compaction plot above the zero air voids curve.

Provided the specific gravity is correct this is not possible so that
all such points must represent erroneous data.>

*

:
.

1 g
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) The fact that a large number of test results plot above the zero air voids
@ curve tends to make all test results questionsble.
& .'

Also, referring to Figure 1 it would appear that soil density varied2

: a widely. Specifications called for compactive effort results as defined5 by ASTM D 1557 which is 56,255 ft-lb/fc3 energy. This was modified to a|# laboratory test compactive effort of about 20,000 ft-lbs/ft3 energy, often'

5 referred to as Bechtel Modified Proctor (BMP). Laboratory compaction
:M test curves should be related to the same effort as that called for inZ the field for use in comparing with field density tests to determine,g

percent compaction. According to plots of field data shown on Figure 1,y density varied from about 108 lb/ft3 to about 130 lb/ft . It is doubtful3
1M that the soil classification or other properties would be similar for suchM a wide variation in density. It is noted that 100 percent of modified1. Proctor (ASTM D 1557) which is difficult to obtain, is rated at 56,255,5 ft-lb/ft3 energy. The curve plotted on Figure 1 is at about 20,000 ft-lb/ft3

IQ energy. For comparative purposes it was determined b U. S. Testing in 1974
,,

,j
that 100 percent of specified effort (20,000 ft-lb/f t ) is approximatelyij
equal to 95 percent of the maximum density as determined by ASTM D 1557 (56,25531T? f t-lb/ft ) Reference figure 8.j i '

jj 4.
Reoested use of Questienable Laboratorv Test Data .

,=

f5 Some laboratory compaction test data were used repeatedly even though they!j continued to show suspect field test results. This could be indicativey of questionable laboratory data or the fact that soil was not being placedQ or compacted accordin:; to specifications. Either case .is a cause for; concern.
i )~

Y
.

.

Seversi specific gravity calculations are in' error, such as for BMP 273i

and 274.;
In the case of BMP 273, the zero air voids curve passes throughj ,| the laboratory compaction curve. In another example, BMP 297, the laboratory

compaction curve is invalid due to calculation errors, yet was referenced,: by field density tests 22 tiines.
!+

. Table C is a compilation of notes relative to questionable test data.
5. Limits of Accuracy and Acceptability for Test Data

d,

Figures 1 through 7 attached will be referenced in discussing limits of
accuracy of acceptability for field test results as compared to laboratorytest data. The figures show plots of compaction data for BMP 278 which.

are typical of all test results.

Specified laboratory compactive effort was 20,000 ft-lbs/ft3
compaction effort was originally specified at 56,255 ft-lbs/ftagdfield;

but was
changed by Revision 5, dated 7/8/75, specification 7220-g-210 Section13.7, Page 57 to also.be equal to about 20,000 ft-lbs/ft

,

*

.

$ .
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The specified 20,000 ft-lbs/ft effort establishes a compaction curve
relating moisture and density for a specific soil. Moisture was specified
for field placed fin to be withic 12 percent of optimum moisture as;

i determined by this effort. Density was specified to be greater than 95
i percent of the maximum density. As compactive effort is increased in

.

j -

the laboratory test, ==Maum density will be increased and optimum [
i-

moisture content will decrease. This change can only occur in the field
! to the extent that the field moisture content win permit it. Once fieldi

compaction is such that the fin density is significantly higher than
j about 105 percent of maximust,the specified tolerance from optimum

moisture content in the laboratory compaction test may no longer be;

j applicable for f$ eld control. A + 2 percent numerical value of moisture
; content acceptable at th's specified compactive effort would be too wet
!

at a higher effort since the zero air voids curva defines the absolute
maximum that can be achieved, indicating that higher densities for that,

soil are impossible. Therefore, if the record shows high densities for. .

such material, the data are in error. This was apparently overlooked.
.

P, lots of field data for compaction test BMP 278 are shown on Figures 1through 6. The title of each figure gives the assumptions made in3

, plotting data for the figure. In comparing figures 3 and 4 it is seen ,

! that a majority of field tests were made using the nuclear device. The| two test results shown on Figure 4 for the send cone method indicates one'

test result on each side of the sero air voica curve. The ene fallins;
above the zero air voids curve (shown on Figure 4) is designated by.

U. S. Testing Company as the only passing sand cone test, (shown on Figure 6).
1

i For a field test result to be valid as well as " Passing" it must fan with-
| in a von defined area on the plot containing the laboratory compaction
i curve. This area or window of acceptability is shown for a hypothetical
| compaction curve on Figure 7a that would meet requirements of Specificationj 7220-C-210. It is defined by horizontal lines at 95 percent and 105 percentj- of specified density, vertical lines through i 2 percent of optimum
; moisture content, and a line paranel to the zero voids line indicating

saturation about half way between the compaction curve and 100 percent;

; saturation (zero air voids curve). The practical upper limit of 105
| percent of specified density is not defined in the specifications. It

was arbitrarily chosen as numbers greater than this give increasingly;

j invalid comparisons between field test results and the specified laboratory
,

j compaction test curve. Therefore, if all data points fall within the
defined window there would be no reason to assume that they are wrong.|

) However, when many data points fan outside the designated area there is:

something. wrong with the information and then an data points become suspect..

A review of all data indicates that about 25 percent of the cohesive soil
test results fan within this area.

i
*

! Figure 73 shows an area where field test results would be acceptable,j in theory even though not in st: ice accordance with the specifications.'

Figure 73 was arrived at by expanding Figure 7s to include test rgsultsup to a compactive effort related to ASTM D 1557 (56,255 ft-lb/f t ) which
is considered to be a practical upper limit. About 40 percent of a n
cohesive son test results would plot in this area.

*
.

6
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6. Accuracy of Test g4uiDtent

Almost all (over 95%) field density tests on cohesive soils were made
using the Nuclear Density device. Specification 7220-C-210 section
12.4.2 page 42 indicates this to be acceptable for moisture content
determination provided that the results are cospatible with those
obtained by ASTM D 2216. Similarly, section 12.4.4 says density deter-
ained by the nuclear device is acceptable when results are compatible )

with density as determined by ASTM D 1556. {
.

)
i

In a. letter from U. S. Testing to Bechtel (dated May 30, 1974), the
average deviation of the nuclear device from oven-dry anistures was
+.12% for a set of 30 tests. However, the standard error of estimate is
1.8% for the data with the range of differences being from - 3.2% to,

| +3.9%. Thus, accuracy of the nuclear device is questionable, and could,,

translate into errors of about i 4 pcf in the dry density calculation.
(It should be noted that errors in the moisture content tend to shift
the position of test results on a moisture density plot approximately
parallel to the zero air voids curve, assuming the in-place wet density
is correct, and thus do not explain the large nuasar of points which '

plot outside the zero' air voids. Compara Figures 1 and 9).

No reliable correlation between sand cone and nuclear density tests
were carried out therefore there is no basis for determining if U. S.,

Testing would have performed better using the sand cone procedure.

However,it is clear that a large number of the nucisar density tests
are wrong. This can be explained by considering the wet unit weight
may have been wrong or both the moisture content and unit weight may
have been wrong. A reliable correlation with ' properly conducted sand
cone tests should have revealed this, but it was not apparently done.

7. Relative Dansity Tests I

Cases were noted where densities in material classified on the data
sheet as zone 3 (sand) were compared to the nazimum densities in proctor
type tests and other cases where densities in clay soils were compared to
the maximum density in relative density tests. An error must exist in
the record in such cares either in the classification of the soil on
data sheet or in comparing field test results to inappropriate laboratory
test data. In general, it appears that relative density tests were used
in control, ling density of sand fill. There were a significant number of,

arithmetic errors on calculation sheets even though there are signatures
on the sheets indicating they had been checked. Over 100 errors were*

found in calculations, of relative density from 8/15/79 through 12/78
(not all of these errors change the acceptability of the test results).

-

.
,
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I

| ASTM D 2049 section 7.1.2 Wet Method states: " Note 2 - While the dry!

method is preferred from the standpoint of securing results in a shorter
1 :period of time, the highest maximum density is obtained for some soils in (| a saturated state. At the beginning of a laboratory test program, or

i! when a radical change of materials occurs, the maximum density test should
! be performed on both wet and dry soil to determine which method results ;

Ii in the higher anximum density. If the wet method produces higher maximum idensities (in excess of one percent) it shall be followed in succeeding,

j tests." An exaqnple of wet and dry relative density is shown on Figure 10.
U. S. Testing Company apparently did not do this frequently enough, or on ;

*

!

1 a broad enough range of non-cohesive soil types. As a consequence many
field density test results exceed 100 percent of maximum dry laboratory
relative dsasity. As an example, for laboratory test RD55 a total of,

! $66 field tests were made. Of this total, 364 tests were greater than

*

j 100 percent compaction. The highest relative density found was 142.2
1

percent with the majority of tests over 100 percent falling in the range,,

j of 100 percent to about 130 percent. Since the difference in maximumi
density between wet and dry methods is about 4 to 5 lbs/c. ft. (based on '

;

] recent data) any test result greater than about 115 percent (based on t.he
j dry method) is suspect.

!

'

4

! Even if the wet laboratory test method data were available for all sands,
.

1

i it appears an unacceptably high ntsaber of field test results would
{ greatly exceed 105 percent relative density even based on the wet maximum.

8. Summarv
' . . .'

j In summary, there are five major faults contained in the Midland Compacted
{ Fill Density Test Reports as follows:
;
',

1. erroneous field density test data. *
.

i 2. incorrect soil identification
i 3. incorrect (or questionable) laboratory test data,
i 4. calculation errors

5. improper or incomplete clearing of " failed" tests.
I
1

: Items 4 and 5 represent existing faults in the data which could be
| corrected. However, as a result of items 1 through 3, there is no

rational means of determining which test results are valid and whichi

!
Since more than one half of the test results for relative densityare not.

! and percent compaction fall outside the possible theoretical comparisonj' linics, it,must be concluded that these test results are suspect and,

should not be used alone for acceptance of plant area fill. Therefore,,

!

other means of testing have been established and employed to determine.

! if the fill in any given area is acceptable. (

! Also in item 4 it should be noted that on many occassions the inplace
density was divided by the maximum density from the relative densityi

I

test to one percent compaccion, these tests were also used to clear
other pricing tests.

t

.

.
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TABLE A.

,

'.istina of All Classifications Referenced in Plant Area Fill Soil '

'fest Records Which were Used for 20 or More Field Density Tests
,

1

Classification * No. of Tests, -

3200 #0
3251 31
3252 22 *

3254 42
| 3255 57
i 3260 68
! 3261 36

- -

3262 165
3269 227

| 3270 226-

3271 141 |.

! 3274 37 -
|

! 3276 21
i 3277 158 !

.
' '

3278 82 i

; 3297 22
-

'

! 2015 20 ;.-

1 R016 61
j R024 244*

j R030 54
i 1035 59
1 1038 39

|
R039 28
1040 35

l 1041 69
! 2042 103
| 1043 48

3044 71
R045 434

!
2049 63

j 2054 118
i 2055 566
j R059 65

.

| 3061 589
- -

i R063 42
R065 59.

:

i
;

| .e
!

; Note: Spec. 7220-C-208 sives a ratio of approximately 20 field
tests to each laboratory test.

|
|

.
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Notes on Questionable Clearina of Failed Tests!

i
i

} 1. Test assaber MD 245 fails due to high unisture. Cleared by MD 244 '

! which references a proctor with higher optisimi moisture content
j (0MC) such that the +22 of optimum requirement is met.

,

i
,

| 2. MD 205 fails with moisture centent 6% above the ONC. Cleared by {
1 MDL 215, which references a relative density lab standard, and is

.

j itself still 65 away from the OMC of the proctor referenced by HD 205. j
1

j 3. MD. 223 fails because of high moisture. Cleared by MD 228 which
has actually a higher weisture content and lower density, but references i

i

| a different proctor; the retest passes and clears the failure. j
i '
: 4. Both MD. 844.and 846 fail because of high asisture and low density. !

. .

I They are ele'ared by MD . Sea which references a new proctor with f.

! lower maximia density and higher CMC than the first. i

5. HD. 251 fails due to asisture being too high. Cleared by MD. 253 f.

which uses a higher CMC proctor.
|

.

} 6. MD 668 elears MDR 634, but the two tests show no correspondence ia
'

{ locatias, asisture, density, or lab standard.'

(: .

'
7. HD 771 failed, being too dry. Cleared by MD 782, which has alaest j

] identical asisture content and dry density but uses a new BMP with
i lower optimum moisture. ;

.
,

I >
b

j 8. MD. 2384 clears MD 2342, referencing a different proctor with as
|'

ONC which fits the in-situ conditions. However, the dry density i
'

of MD. 2384 is way too high to fit the original soil classification, |i and in addition, it falls outside of the sore air voids curve for :
; the classification which it has been changed to. |1 '

! 9. HD 556 clears MD 554 by using a BNF with lower asisture requirements.
The field densities differ by 24 poi and would sees to be different
material.

10. Mr. 558 clears MD 555 but has ' toe high a density to be the same soil ;
as MD 555. It also uses a different prontor.

! ,

1 11. MD 566 and 548, alassified as BMF 242 cohesive soils, are cleared |

,-

| by MD . 549 which is classified as 3D 33 and has totally different |
: soil properties than the two fsilures.

i 12. MD 1317,18,19 and 20 fail and are all cleared by MD 1477 taken
; over 5 weeks later. There is poor correspondence in the soil properties
j and the proetor is different from failing to passing test.
;

*

j 13. W 2945 elears MD 2943 with a different proeter through the test
: results would have been passing with the original BMr.,

14 HD 1388, elassified as BMF 278, is aleared by Mt: 1441, alassified
*, as 3D 35.,

I
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13. ter.170, cla'ssified as RD 24 is cleared by HD' 173, classified as
3

BMP 234.
\.

16. MDR 287 fails with a relative density of 77%. Cleared by HDR 291 !
which haa .1 pcf lower.donsity but arbitrarily rounds up the relative ;

density to 802; it passes and clears the failure.

17. In all of the following'fisad dsasity tests on sand, the passing
test has approminately the sees or Anwer density than the f ailures,

'

but references a lower aasimum density RD lab standard
,

HDR[43 clears HDR 339 i

HDR 514 ciaars HDR 507
HDR'513 clears HDR 508.

HDR 313 clears HDR 509
HDR 516 clears HDR 510 '

-

HDR 512A clears HDR 521.-
'

NDR 158 clears HDR 556, 537
* -

HDR 430 clears HDR 473 -
<

MDR 355 ' clears X3R 525, 527, 534'

HDR 5.13 clears HDR 526, 530, 531
.

'

18. hD . 2384 casars H6 ' 342, but is at 7' lower elevation.

19. HD 123 cisars 5D.' 122, but is at 10.5' lower elevation.'

.

Mn 142 clears ic 142, but is at,10' higher elevation.20.
'

21. HD. 1694'tlears HR 1693 but is 43' away from the site of the first*
tast.

*
;'- .,

, ,

22. HD 3114 clears ns 3102, but.the two teses are 68' apart.

23. HD 184 clears UD 145 though it is 110' away.
~

24. HD 1209 clears HD' 1207 and ND ' 1205, yet is 183 f t. sway from the !

failures. '

25. HD 1097, dated August 4,1977, cleared by HD 1048 dated July 16, 1977.

Note: This table gives typical observations and is not meant to be all-
inclusive.,
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iNotas en a m aionable Test Data i

I !1. N first field density test to referesse RD 24 (3/75) has a relative
,density of 170.42. The standard sentinued to be used, however, with
irelative densities greater than 1002 esauring repeatedly. ;

1

I

3 2. Similarly for RD 30 the first two tests (9/75) have 1142 and 1222
|! relative densities, yet the standard was used for 10 meethe, 34

} tests, with 52% of the results over 1002.
4

5. During the first two weeks of use (7/74), RD 41 was referenced 22 -

taass with 12 tests ever 1002 relative density (4 tests ever 1102;

i and 5 over 1202). The standard was used for 5 meathe, however, with 12 over 402 si the results over 1002.
|. .

4. The first test usias 3D 55 (4/74) has a relative density of 1192,
j with the field test belas ande the same day as the standard and,
;

thus, assumedly the see asterial. N ee results would throw
doubt on the lab standard, yet it was used for two full years and f

.

'I
iSee tests, with 643 et the results over 1002 relative density.
i

.

; *

t

5. Even high density structural beekfill standards such as RD 61
-

,

(assimum density of 125.3 pef), used 593 times, show ever 25% of |.

the tests having greater the 1002 relative density. j

l
,

4. N first seven testa refereneias SNP 249 (seattered ever a two esath
;.

}
;*

period around 7/76) g iall outside the sere air voids surve. This
j slassification was used fer 11/2 years, referensed 227 tiaea. j

i ;
i 7. The first two tests reforessing BMP 270 (7/76) fall 4 pai above the lI

sere air voids surve. Costiaued use of this prester for ever 2 yeare} resulted in 224 tests with,82 eusside the theorettaal naalaus.
t

I 8. For the first osath (4/77) all BNF 278 tests fell en er outside the !j
sere air voids surve. Fee the most seath, ever half the testa did

|j the same, er have greater than 1053 eenpassion. The sesadard vos
!; used ever half a year, with 43 out of a total of 82 tests outside

I the sere air voids surve. ;
'

Wete: This table gives typical observatises and is not asent to be all- !
! Anslusive..
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SPECIFIC GRRVITY -- 2.6E *

RLL TESTSa .
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o - - Zero air voids curve for this materiala
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Zero air voids curve for S.C. = 2.75, shown for reference.
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UNITED STATES TESTING CO.,INC.,

.g - Graph Representation of Three
'

Proctor Method Comparisons -

-/Z8 -

,

g June 13, 1974
w. .'

By: Peter Wang.
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GPECIFIC.GRRVITY := 2.65- -
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RLL TESTS .
- n

-

3.5% Subtracted from }loisture Content, Dry Density Recalculatedn,
.

C__ .
*.

NOTE: Not only does a 3.5%
shift in moisture content

Q
fail to bring tests inside *

*

the zero-air-voids-curve,d
E- it results in impossibly

high dry densities. *
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NOTE: VALUES FOR DRY DENSITY ARE TYPICAL OF A RANDOM FILL SAND,
AtlY TESTS SHOWING MORE THAN 117% RELATIVE DENSITY WOULD'

BE SUSPECT IN THIS EXAMPLE. STRUCTURAL SANDS TEND TO SHOW
~

ONLY 2 OR 3 PCF INCREASE IN MAXIMUM DENSITY AND THUS RESULTS
AT MUCH LOWER RELATIVE DENSITY WOULD BE SUSPECT, SAY 105 - 110
PERCENT
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FIGURE 10

CHANGE IN RELATIVE DENSITY SCALE FROM DRY TO WET METHODS
OF OBTAINING MAXIMUM DENSITY, BASED ON RECENT LAB RESULTS
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Sussect HIDLAND PROJECT GWO 7020 -
NRC SITE TOUR AND OBSERVATION OF TEST PITS ,,,c,,,,
File: 0460.2 Serial: CSC-4138 conacseonocace

tc * Attendees GSKeeley, P14-408B
DBMiller JJZabritski, P14-416

*Bechtel and Consumers attendees only.

I. Individuals Present:
'

'

Sherif S. Afifi Bechtel Assistant Chief Soils Engineer
R. E. Lipinski DSS /NRC
J. P. Knight DSS /NRC
Daniel M. Gillen DSS /NRC

,

C. A. Hunt Consumers Power Executive Civil EngineerP. A. Martinez Bechtel Project Manager
*A. J. Boos Bechtel Project Field Engineer
*R. J. Cook Resident Inspector /NRC
*T. E. Vandel (Entrance only) US NRC Region III
Lyman Heller US NRC NRR* ~
T. E. Johnson Bechtel Chief Civil / Structural Engineer
K. Dhar B'echtel Supervisory Engineer -

T. C. Cooke Consumers Power Project Superintendent
D. E. Sibbald Consumers Power Senior Construction AdvisorK. Wiedner Bechtel Engineering Manager

*D. Horn Consumers Power Quality Assurance Group
Supervisor / Civil

R. M. Wheeler Consumers Power Civil Section Head

*? art time

II. Discussion Tour Comments

A. The individuals from the NRC were extremely interested in cracks in the
Auxiliary Building, Service Water Building, and Diesel Generator Building.
Many questions were asked regarding differential settlement. They seem
to be under the impression that there was a great deal of building settle-
ment other than the Diesel Generator Building and that large cracks exist
somewhere on the site. We continually had to reiterate the fact that
remedial actions were based on soil borings which showed questionable
material and not settlement problems. Mr. Lipinski, in particular, was

i very interested in why we had cracks and analysis regarding same.
i
! B. During the tour it was apparent that the NRC's questions were oriented
! .-, 0: y towards seismology aspects. They were also interested in whether or not,

i .N 1' .. we had re-reviewed the different seismic conditions in the light of our,,,

| .
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concrete backfill revisions for the Auxiliary Building, wing walls,
etc., since the addition of concrete could cause new reactions and
forces requiring reanalysis. It was noted that the concrete backfill
would be separated from the structures by styrofoam and not tied to
the structures. The 3RR alluded to possibly more stringent earth-
quake requirements.,

i

C. When observing the test pits, Mr. Heller expected more sand in the
" random fill". It was noted that sand was used primarily around
utilities and next to buildings.;

D. Mr. Heller appears to be of the view that the simpler engineering
!

fix on the service water overhang, such as concrete backfill as op-
posed to more complex remedial action, would stand a much better
chance of passing review, due at least partially to the fact that
much of the available manpower in Washington was involved with Three
Mile Island and also because simple straightforward engineering prac-
tices will be much easier to discuss in any hearing process. The
NRR was informed that piling at the Service Water structure was only
for vertical load and that no moments were involved. It appears that'

possibly Mr. Knight's staff has been reduced from about fifty to near
eight, with the forty people being tied up on Three Mile Island activ-
ities. There will be a corresponding cutback in the normal amount of
licensing activities that will be undertaken by his staff over the
next several months.

!" - - E. NRR noted that they should' receive copies of any Diesel Generator
(total site related) material that is being transmitted to Region IIIdirectly frem the licensee. .

It also appears that Mr. Knight is more
interested in resolving the Midland fill problems in the near future
on a "real time basis" as opposed to later review and approval func-
tions such as might be found in going the FSAR route. (Note: Consumer
Power Comptny hcs been attempting for weeks to arrange a meeting with
NRR but it was not until the week of June 4,1979 that we were able
to set a meetzng date with them of July 10, 1979.) He recognized that3

'

presently the licensee was involved in answering the same or possibly
similar questions on three fronts, namely the I&E questions, 50.54f
responses and future FSAR revisions, and agreed that it would be bene-
ficial to all parties to consolidate these areas. During the tour it
also appeared that in the future NRR may become much more deeply involved
in the details in all licensing aspects than they have in the past.i

!

| F. It would appear that we should provide more rationale and better argu-ments for support of duct bank and pipes and man holes, valve pita,etc. during the seismic event. We have to verify or prove that duct
banks, for example, will not shear during the earthquake. Mr. Heller
was of the opinion that our responses on the safety aspects concerning

| the borated water storage tank lines will have to be extremely con-'

servative, and that at this point in time for our responses to be
accepted. he would be inclined to say that questionable material should
be removed and fixed rather than going through some complex explanation
as to why it was " acceptable as is" since this was a Category One item
which would be required during the postulated accident conditions.

.
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Generally, the NRR personnel appeared to find the information gathered
during the tour and observation of the t'est pits to be of value and the
type of information which would expedite their decision making process.
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work report No. 5 twas that the " status of Inryco furnished
Field Installation Manual which forms the basis for BechtelField Procedure of Installation and Quality control (PQCI) isquestionable."

In order for work to resume, it was stipulated
that it would be necessary to resolve questions regarding
Project Engineering (Bechtel) level of approval for Inryeo
furnished Field Installation Manual and establish approved

Bechtel Field Procedure and Quality control instruction. instructions for installation and inspection including revising
,
-

4

work activities could not be performed.Due to the above work stoppage, observation of the prestressing;

; This matter will
continue to be inspected to verify an adequate procedure and .

inspection program is in effect for the containment prestressingsystem work activities.
5.

Status of Safety Related Soils Work Activities
'

Safety related soils work is not preceeding until certain
.

corrective actions are taken in order to resolve a number of !
-

previously identified deficiencies.
! corrective actions include: Some of the licensee's j
,

.

;
i- '

,

Identifying all conflicts within the PSAR or between PSAR I
a.

and FSAR.
i'

l3 b.
Identify all conflicts between PSAR/FSAR and site procedures. .

{.
'

Re-evaluate the use of Zone 2 random fill material as a
c.

;,
backfill material.,

i3

d.4

Assure that interpretations to tha specifications are resolved.
;

Establish a single soils engineer responsible for the
e.

soils work activities. ;i

!f.
Re-evaluate the capability of the equipment being used toseet compaction requirements. -

. .

of in place soils. Assure proper tests are performed to document acceptability
g.

h.
Assure each nonconformance report'is properly dispositioned.

During this inspection, the NRC inspector observed air bubbles
,,

! percolating from the ground in the safety related tank farm
A closer inspection indicated that air and water was

area. *
i

I

L *

| :
'
,, -6-

| ;
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being moved through the previously compacted soil materials inI this area.
| It was observed that soil materials were being

moved by this condition and leaving voids beneath concrete
| foundations for the tank structures.

This condition was brought to the attention of CPCo project
manager on May 16, 1979. On May 17, 1979, the project manager
and superintendent responded by visually observing this condition.,

-

They concurred with the NRC inspector that the condition was
serious and that damage to the compacted soils may have occurred.
The extent of the movement.of materials.was not known.

The NRC inspector indicated to the licensee that in ordtre to
substantiate that the materials and compaction of the soils had
not been disturbed, additional soil borings and test pits would
need to be performed. The NRC took photos to document the soil
condition and movement of soil materials.

It was also brought to the NRC's attention that CPCo QA department
had brought this condition to Bechtel QC months earlier, however,*

no corrective action had been taken to correct these adverse; conditions. j lu.A w t 6 2 y N
During the exit meeting the CPCo site superintendent gave a
copy of a letter to the NRC requiring the contractor to relocate
the air line embedded in the fill and turn off the air to theexisting line. This letter also indicated to map the location
of all air seepage areas so tLst additional soil borings could
be taken in these areas.

6.
Review cf Procedure and Observation of Testine Concrete ErsansionAnenors

The inspector reviewed specification C-305, Rev. 3. " Installation
and Testing of Expansion Type Concrete Anchors" and QualityControl Instruction (QCI) -1.50, Rev. 4. In addition, Field
Change Notices C-1835 and C-1846 to specification C-305 were
also reviewed. The following specific observations were made:

As of this inspection, the specification did not require aa.

means of inspecting or identifying the embeddment lengthof the bolt. CPCo had identified this item in QA requestfor evaluation on July 28, 1978. Bechtel then issued SCN
C-305-9002 to require a permanent length identifier to be

! stamped on the bolt. CPCo required Bechtel to develop a
procedure for ultrasenic testing to reinspect the lengthof the bolts installed prior to this time.

t-7-
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[''I.L--/U. S. Testing Ccmpany J--

1415 Park Avenue |
_.

-

Hoboken, New Jersey 07020 -

-

Attention: Dave Ed ey
-

.

Job 7220 Midland Project
Subcontract 7220-C-208
Meeting Notes
C-208-B-364

Dear Mr. Edley:

Attached for your information and files please find one copy of
meeting notes for the jobsite meeting held on "onday, April
9,1979, at Hoboken, New Jersey.

,

Very truly yours,
,

Mtk~i s.

Prp,$eci Superintendent

)JFtyLFS/DLP/km

; Attachments'

s
.
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UNITED STATES TESTING COMPANY'S,

k Response to the Bechtel Report
I
:
.

" Review of U. S. Testing Field
and Laboratory Construction
Test Data on Soils Uses as Fill".

.

-

Midland Units 1 & 2 -

Job No. 7220

..

I

Note: 'ihis U. S. Testing report must be read in
connection with the Bechtel report in s.o
far that it will provide clarification
and rebut statements contained 'therein.

.
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; ;,., :f Lateratory Test Comoaction Curves,

'

t c-
- nts section of the Bechtel report is concerned with the implied ratio of

.

;E I4
d 7 i :: ::ensity Tests to Laboratory Compaction Tests (Ratio 20:1) given in

|hf~ . Tab!e 9-1 of Specification 7220-C-208 and the period of time lapse between)'
y e .

5 Lat: oratory Tests vs. Field Tests.
.

1 p.
! E '"

I It is the position of U. S. Testing that Bechtel was then and is now
1 ( responsible for the monitoring, determining and communicating with U. S. )
q

f Testing on the fill yardage for use in performing Lab Density Tests. In
b.

fact, there were more Lab Density Tests performed by U. S. Testing Tech-
?;- '

nicians (who were double checking results) than directed by Bechtel.

-

;
It

should al'so be noted that, in most cases, our only Bechtel interface in

f
'

the field was a labor foreman.
[

.

i
|

,

.

The testing of soil will yield the same densities no matter what time lapse

has expired between criginal testing and subsequent re-tests as long as the

material re-tested is representative of the original tests and the test
. -

method has not changed. The actual volume,of soil that may be represented

by any one- compaction curve has not been nor can it now be determined. In

addition, Bechtel did not control excavated material as required by their'
~

specifications and drawings (documented in report on Admin. Bldg.) and it

would be likely that any given cubic yard of soil was not only placed several

times but tested several times, i.e., the same proctor values would be

.

employed each time a yard of that particular soil was placed.

6
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visual proctor selection was many times backed-up by pounding a new proctor,g
I

in fact, most proctors on the job were generated in this manner as opposed
._

to Sechtel maintaining a frequency 1.ist.
,

,

During the original submittal of U. S. Testing QA Manual, Bechtel (project f

.f Engineering & Subcontracts) removed the provisions for performing one-point

[ proctor tests for each Field Density Test.

.

j 2. Questionable Retests

_. The statement "A Fieid Density Test that fails to meet requirements of the -

'

specification should have been reported to Bechtel..." is incorrect. All
!

failing test results were reported to either Q.C. or our field interface.

However, it has become apparent that our field interface may not have been

responsible for making these decisions. Any test U. .S. Testing dispositioned [
as " clearing" was done so at the directica of Bechtel. The clearing of failins

tests still is a Bechtel responsibility and on the occasions where U. S. Testing
.

noted clearing tes;.s, the report was a mode of conveying information from cut

interface. The Bechtal Report mentions three (3) cases where failing tests

were cleared, one was "apparently resolved by merely using another Laboratory

Compaction Curve...", another " tests labeled ' failed' were incorrectly cleared

j though the same laboratory standard was referenced.", and the third "two

i retests were dated prior to the time the original test failure." In fact,

i

.
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:.ncse ' clearings' were the action of Bechtel employees who were also in the

nabit of marking up U. S. Testing reports. It appears that the standard
.C. k.

f|f Eechtel procedure for the dispositioning of failures was to scan reports
~

! looking for passing results in the same general area. The direction of U. S,I

| Testing to a test area and provisions for test locations is the responsibilit[
m

'

0 f of Bechtel, on those occasions where the Bechtel interface could not relate
H E
4 I

2 .i
specific locations the suggestion may have been made by II. S. Testing

*

* personnel.
.

*t' .

I. We agree with the Bechtel assumption that it was pc.;,sible to encounter
( ~

J different soils in the same 1:; cation, however, it i7. more likely that the

different' soils were encountered as a result of the non-control of excavated
|

' .Y,'

'

r materials as opposed to the removal ar.ci replacement nhsecuent to a test

,
failure. ..

IU. S. Testing respcnsibility on this project is to perform testing not control !

its placement, and in fact, U. S. Testirg was excluded frcm being fr.volved
1

in placement control..

.

3. Theoretically Impossible Test Results

Any given soil has individual components that cover a broad spectrum of

specific gravity values. The major factor contributing to specific gravity
,

values determined by the test method Bechtel requested (ASTM-0854) results

from a 25 gram sample and thus the specific gravity values resulting there

from should be interpreted with that in mind. The a1 plication of the likely
.

am
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i h band of specific gravity values represented in the Bechtel report figure 1
:

3
results in a 49 percent reduction of theoretically impossible results. The

remainder of these test points falling above zero-voids line will be discussed

in Section 6. However, specific gravity values from 2.57 to 2.82 for soil

fractions are documented for material on this project.

The comment regarding the doubtfullness of the variation of soi? properties is

likely to be discounted by an examination of the data of the current soils

evaluation" pro ~ gram.

~ 4. Receated 'use of Questionable Laboratory Test Data

Alt. hough".;..the fact that soil was not being placed or compacted according to

specifications" was a mr.for cause for concern. It is evident that another area

of cor!cern existed. Errors in calculations went unnoticed thru a good checking .
I

syste.n. It it unfo-tunate that 3echtei's checking system simultaneously.

,

experienced difficulty.
,

'

5. Limi^s of Accuracy and Acceptability for Test Data-

Although Bechtel statements conclude that only 25 to 40 percent of all clay

tests represent compliance to specification, it should not be construed to

represent the percentage of valid test data. The envelop of reasonably

encountered test values would encompass the vast majority of test data. It

- has been demonstrated that the nominal scattering of data that may not have

been anticipated was well within the statical variance that would be applied

,to this data.
-
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6. Accuracy of Test Equipment

The average deviation of the nuclear device from oven-dry moistures was
, )

+.12 5 for a set of 30 tests. The range of differences was approximately

| from -3 % to + 4 %. It was the assumption of U. S. Testing that Bechtel ;

Engineering was appropriately applying this data to placement tests.
.

Contrary to t'he assumption regaroing figure 9 with its " impossibly high

dry densities" current test data closely resembles this graphical repre-
.

sentation.

The use of the nuclear device was employed at the consent of Bechtel to

facilitate production.
.

_

7. Relative Oensity Tests

Some of the specification 7250-C-210 zone numbers are an area of concern -

because of the overlapping soil classifications, i.e., clay could be either

zone 1 or 2. The inherent nomenclatural difficulties that plaguad the.

Bechtel Organization in providing data was not addressed in the limited

potential problem areas. A re-evaluation of test data, with this third

concern in mind, would probably change Sechtel conclusiens.

Regarding calculation errors of relative densities and assuming the

validity of these errors, it is again unfortunate that our checking systems
broke-down.

.

U
.
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The re-evaluation of maximum density by the wet method was in response to

a relatively recent innova' tion of Bechtel assigning a geotechnical engineer

to oversee the soils operation, here-to-fore there have been no " radical

changes" or Bechtel material controls that would serve to flag the need for
,

maximum density method re-determinations. Subsequent to this, the' comparison

of maximum density methods have been done routinely by U. S. Testing in

response to material changes that were identifiable by newly instituted

mat:erial controls and routine communication with assigned geotechnical
, <

representatives. These current comparisons have yielded maximum density

, variations that result in relative density changes from minimal to 20 %.

The a'cceptability of high relative density results should have been

evaluated'ks part of Bechtel process control that did not exist.
g

.

Summary

The Bechtel request that U. S. Testing respor.d to items 1 thru 5 has been

detailed in this report.

The closing remarks of the Becntel report makes the statement that"...on many

occasions the inplace density was divided by the maximum density from the

relative density test to get percent compaction..." is true. However, thr.
'

report fails to mention that this method of calculation was a specific Bechtel
directive.

I

_

-6-



_ - - _ ._ . -

- .
,

-

..
, ,

11?
|

|

In conclusion, the problems and concerns attributed to U. S. Testing results
..

from a lack of proper soil identification and material quantities normally I

covered in inspection and placement responsibilities, none of which are
,

-
,

contractually the responsibility of the U. S. Testings scope of operations. #

'

We are the testing arm of Bechtel. Our function is the reporting of data

not its evaluation.
,
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Susacer MIDTA!D PROJECT CEngC!iy
NRC MANACL.!G'!T lEETING [
FILE: 0485 11 UFI: 71*01'11 S IAL: 7921 c".l""Q,eccc|

jSliHovell, P-26-3363 RFCreca, P-lk-303 CEMahaney, SWcc
CSKeeley, P-14-k003 ,TJSunivan, P-2L-62k .

RCBaunan, P-14 412 / DBMiner, Midland
KRKline, P-14 kl4 / LHCurtis, Bechtel

'

.

m /. *

!
On Septe=ber 27,5979 o Management met with NRC 1'anagement in Bethes:ia," '' <" - me : % Jic design decisions that had been incorporated in.

the Midland Plant design as a result of THI-2 and certain NRC open ite=s (NF.C
-

letter, 3 A Varca to S H hoven dated March 30,1979).- In addition, other
items impacting Midland were discussed.

A copy of the acenda and personnel in attendance at the meeting is attached.

) After an introduction by Mr S H Haven, T J Sullivan described the Midland'

Nuclear Safety Task Force, its tasks and its present recommendations. His
presentation closely followed the attached handout. Durin6 this presentation.the following hi hlights vere discussed.6.

T J Sullivan explainei that our cpprcach tc the AW relichility anal / sis vaa
more rigorous in =any cases then what was done by the operating plants.. ':"ne
NRC vas concerned that this sight entail additional review by the Bun ctin.s
and Orders Task Force, and they preferred to see this work done on a generic

i

basis and a-keti why we were doing core than ;he bperating plants. S E Howell
indicated that we vere departing er expanding ca the 3YJ Ovne.r's Group prog a=s
because past experience has shown that what satisfies the ccacern for an operstinE
plant win not satisfy the concern for a plant under construction. D Vassalloand additional NRC personnel concurred in that statement.

As a side issue, D Hood stated that there is activity within the NRC that a
sin 6le electrical AW teeduster system pump may not meet the singic failure
criteria.

,
,

Sandy Israel asked if we were looking at the~ overcooling concern that the NRC
has on BW steam generators. T J Sullivan indicated that we were.

J J Zabritski listed additional modifications that resulted from the NRC's
open item letter of March 31, 1979 that weren't included on the attached
handout as follows: ,

T~.mn1. Automatic opening of core flood line yalves (ICSB-7) 842. Containnent sump design (RGB-lk) f d| %), ](^k'
3. Safety crude dump-to-cump flow indication (BGB-17) .

)'!h. Fuel transfer tube chiciding (RAB-2)
NOV151979 ''
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On the subject of CPCo's need to.hnve staff technical interaction ' prior to-

formal documentation of these chances, D Vas: allo indicated that the NRC is
still not abic to obtain staff recources for technical reviews ~ and they need
to pull back and establish schedules. liovever, D Vassano stated that the staff
would be villing to meet with CPCo on certain issues which were critical to
Hidland's schedule. CPCo indicated that we would generate such a list of items
and requent technical meetings with the IIRC staff through D IIood.

In regard tio documentation, D Vassano stated that we should indicate our
.

Proposed modification in the FSAR for discussion and dcsired not to receive
submittals of proposed codifications and system descriptions via separate ,

transmittal letters. *

J J Zabritski also provided a handout (attached) on the status of NRC open
items that resulted from the HRC letter of March 31, 1979. The NRC indicated '

>

that a matrix of all open items and their status vould be a helpful management
tool in conducting the licensing review and indicated that they maintain such,

! a matrix for their near-term OL plants. CPCo committed to generate such a
matrix and also make it available for NRC use.

: *
. .

1
'

On the subject of Short Tem and Long Term Lecsons Learned, G S Keeley indicated
j that we have kept abreast of the Short Tern Lessons Learned and are incorporating

them into our design. Ilovever, as discussed above, technical. interface with the,

NRC staff is essential to minimize the impact en the Midland schedule. G S Keeley
4

also indicated that there may be some areas of modifications where long lead time-

;

of equipment procurement may preclude making a specific modifics. tion prior to
fuel load and discussion with the NRC staff would be eseential to resclve the !

,

j issue.. D Vasasno indicated that the specific aspects of the Short Term Lessons
'j Learned Report is being sent out to plent: under constru.: tion (including !!idland)

today. Long Term Lesscus Learned is stin on schedule and vill be issued in
j October.

, ,

J

; Cn the NRC's safety review of Midland, J J Zabritski pointed out the following
criticsl path arets sad areas in seed of early resolution: .

)
. ,

1. Ifo discussion has been held with Reactor Systes.n Branch (RSB) on open items.,

2. Instrument and Control Systems Branch (ICSB) has not completed all of their.

Q-1 review. *
*

3. Fire protection questions in final fom need to be issued.
h. Testing program Q-2's need to be issued.

'j 5. SQRT visit needs to be scheduled.
,,

6 Environmental qualification issues need to be resolved.
|T. Certain Topical Reports referenced by Midland need to be approved by the NRC. i8.

'

I&C drawing review needs to be scheduled.
!

\
\; NRC concurs that there are problems in resources in accomplishing the above but

j felt that the matrix of open items and CPCo indicating to D Hood its most pressing
4

; concerns vill help. CPCo indicated that we would do so.
. '

S Varca indicated that the NHC is in the process of hirinc various subcontractors
to conduct the Midland Plant review. D liood stated that the overall review fori Heactor Systema Branch (HSB) and Instrument and Control Systems Branch (ICCD) -

!

.

s

o.-

# *9
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would atot be cubcontracted; however; parts of these reviews could be. The R3B,

reviewer vill be new to Hidland and, as such, there vill be some redundancy and jreeducation in the revice process. At the present fine, the following arcas |

are being considered for outside riview.

'' 'Jechanical Engineering Review - ETEC-4

! SQRT Review - !!aval Research Laboratory
.

' '
,

'

ISI Procesa for Pumps & italves - INEL '

^

'
. w

|,
'

S Varga indicated tnat we would stin work throach D Hood in setting up meetings !

: in these subjects. In addition, initial meetings ~between these crganizations,
NRC acd CPCo may be necessary to expedite these reviews.

i

j When a specific subcontractor is assigned. D Hood will request CPCo to provide' them an PJAR.
,

,

,

'

On the staff's requirement to dccu=ent deviations from the SRP Acceptance
Criteria, S H Haven asked the folloJing questions:

.

i |

1. Are the SRP's being reviewed and upds. tad?
_

'

2. Is the documentation of deviations being applied to an applicants?
3. Is the documentation of deviations being applied specificany to Midland?

! D Vassano answered "yes" to all three questions. T J Sullivan asked what was the
cutoff date used for the SRP's in review of the Midland Plant. Staff responded
that the la,ter SRP's have implementation sections.

j NRC also inaicated that the documeetation of deviations is an evolutionary precess,'

ie, later SER's have better documentation efforts then previously written SIR's.
j D Vasstno strted that the Mid12a.1 Plant SIR vin not look any different than pre-

,

v2ously critten SER's because of the SRP decumentatic:t deristion effort.>

|
; On the seismic issue, J J tsbritski indicated that CPCo win have responded to
i an outstanding seismic questions in a few weeks and act tt'e NRC staff needs to
'

provide a staff positics on the Midland seismi: issue. NRC had no com:nent. >

In tb soils settlement issue, C S 3*eeley indicated that our current 50 55e ;
Repcrt is on schedule and thct we vill keep NRC Region III informed of schedule'

changes on subcontract work. 3 H Howell asked the status of the technical reviev
| in this area. L Rubenstein indicat.ed that he had been urging the :iRC techrical
i staff to take a position but has so far been unsuccesstal, however, he vill keep
I trying. ~

.

6

On the recently issued question of QA on this subject, S H Haven stated that we
were currently in the process of respondin6 to,this question and CPCo would provide I

| the response as soon as we could. *

;
,

~,,
,'

Discussion of this caseload's Forecast Panel Meetinc which was held at the Midland
Plapt on Jepteeber 13 and 19, 1979 revealed that the NRC had postulated a fin d :

construction completion date of June 1902 for Unit 2 with no TMI-2, backfit issues
*

factored into this estimate. *
,
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D Scalleti indicated that the Draft Environmental Statement (DES) van still
scheduled to be issued in February 1980. IIovcVer, he stated that as a result
of just beinc made aware of the ilRC's new postulated date for cotapletion of j

Unit 2 in June 1982, his annaccment may not want to issue a DES 21/2 years j

D Vassallo stated that if we can cet the DC out carlyprior to fuel load.
there is no reason why ve shouldn't hold a separate hearing on environmental
matters.

.
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Gcptc=ber 27, 1979,
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*
CPCo .

?

S !! IIovell, Sc:si.or Vice President.
O S Keeley, !?.idicnd Project 1:enacer -

T J Sulliv:.t., ::3TF (1:.12=:.;

J J Zchritin.1, Projcet Lice.nsing Engineer .

.

,*

. (
. _h0
;

,

5

D Vascallo, Division of Project !?.:nsce=ent > -
. . .

S VarCa, Divicien of Projcet !:nzacomcut, #,

L S Ruben:tcin, Divisicn of Projcet.. Menace = cut _. .
1
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ACENDA
.

.

1. Applicant's Specific Design Occisions for Midland
'

a. Incorporating TMI-2 Effects

b. Resulting from NRC's Open ItemsE rom Midland Review If

Applicant's Necd for Staff heedback Prior to Documentation |c.
of Design Changes

.

2. Impact of Short and Long-Term " Lessons Learned" for Midland

.

3. Other Matters Impacting Midland

a. Status of Staff's Safety Review for Midland
,

(1) Critical Path Areas (RSB & ICSB)
.

- (2) Areas in Need of Early Resolution
.

(3) Assignment of Staff Reviewers and Use of Contractors-

(4) Applicant's view Regarding Documentation o'f Deviations.

from SRP Acceptance Criteria

b.3 Seismic Issue and Soils Settlement Issue
-

.

~

c. Caseload Forecast Panel Meeting Results
.

*

d. Status of Oraft Environmental Statement

a .

-

.

-
,

- ,
- -

..

-
.

.

.

. .

,. .

.

.

O Listed in Staff's letter of March 31, 1979
.
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#A7 Bechtel Power Corporation'

777 East Eisenhower Parkway
Ann Arbor, Macnigan

medAenen: P.O. Box 1000. Ann Arbor, MicnN;an 48106
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-Go *// '/ Iqis August 10, 1979,

| /

BLC-7993

Consumers Power Company
Mr. G. S. Keeley
Project Manager
1945 West Parnall Road

. Jhekson, Michigan 49201

Midland Units 1 and 2
Consumers Power Company
Bechtel Job 7220
REVIEW of U. S. TESTING FIELD AND
LABORATORY TESTS ON SOILS
Files 0614/2801

Dear Mr. Keeley:

Attached for your records is the completed report dated July 1979, entitled
" Review of U. S. Testing Field and Laboratory Construction Test Data on Soils
Used As Fill."

This report includes resolutions to the questions raised by Consumers Power
personnel on the earlier draft report.

The report will now be sent to the subcontractor, United States Testing
Company, Inc. , for their response to the findings.

Very truly yours,

f e
,/ hl [*<

'

f ,/ /3,, c/
| P. A. Martinez'''

f.* Project Manager._

PAM/pg % /3,4,

.
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MEETING NOTES
,

U. S. TESTING, CONSUMERS POWER COMPANY AND'

BECHTEL POWER CORPORATION
;

DATE: April 9, 1979

PLACE: U. S. Testing Headquarters, Hoboken, NJ

SUBJECT: See Below* |

ATTENDEES: E. Basile U. S. Testing Company.

E. Zadena U. S. Testing Company
E. Edley U. S. Testing Company
M. Anzelmo U. S. Testing Company
J. Speltz U. S. Testing Company - -

B. Marguglio Consumers Power Company
D. Worn Consumers Power Canpany'

R. Wheeler Consumers Power Company
D. Palmer Bechtel Power Corporation

- G. Richardson Bechtel Power Corporation
.

I)* Ben Marguglio opened the meeting by establishing the following agenda:

1) Describe the problems relating to the Midland soils problem.

2) What U. S. Testing thinks may be the problem: where did U. S. Testing
- contribute to the problem?

3) What did U. S. Testing say to the NRC during the NRC investigation.

II) Ben Marguglio presented the following to describe the types of problems:
~

1) Inconsistencies in the SAR

2) SAR Requirements not translated accurately 7 clearly into the specifications.

3) Requirements for testing were not totally stated. Callout for proctor
. not total story. --

,

4) Interpretations were varied and not released through normal specification
channels.

,

| 5) Client suspects there was not a total understanding of the process by
any one individual. Lack of. expertise.

.

6) There may have been incorrect proctor selection.

7) There may not have been timely corrective action in identifying the extent i;

of the problem and identification of the problem as opposed to fix. |

.

.

* .

e
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Subcontract 7220-C-208
* Meeting Notes of

April;9, 1979
Page Two

8) Accountability for inspection may have been lacking.

! Who inspected
What inspected
How inspected, etc.

'
9) U. S. Testing may have utilized iffA sampling process without suf-

ficient historical background on the process.e

10) U. S. Testing may have failed to qualify the test or the inspection
process.

Ben added that all of the above contributed or could have contributed to the
problem.

.

TheIII)Themaindiscussionsduringthemeetingcenteredaroundtheabove.
following is a brief description of the important points of this discus-
sion.

i 1) Ben discussed the conflicting test methods in specification C- 210
and asked what U. S. Testing did to assure themselves that they had a
clear Specification to work to.

.

U. S. Testing responded that their direction to use Bechtel modified
proctor came from Bechtel as did direction of when to take moistures.
There was nothing in writing - direction was verbal.

U. S. Testing added i. hat it was not their responsibility to determine
when or where to take a test.

U. S. Testing clearly stated that U. S. Testing responsibility was fer
performing the testing and not to inspect as to where and when testing
is to be performed - this is a Bechtel responsibility.

1
Question by Don Horn concerning moisture, compaction, and fitting of
sample to the proper proctor was directed to U. S. Testing. Inherent
error and judgement could be highly contributary factors in giving
the wrong result..

4

U. S. Testing stated that variables exist within a soils testing program
that can cause erroneous data. U. S. Testing suggested that the testing
agency be given more autonomy in making decisions. It was suggested
that possibly the testing agency would serve best if it were respons-
ibile directly to the Client.

Ben stated that on Consumers Power Company jobs (future) he expects
U. S. Testing to assure that specification interpretations / changes are*

;| obtained officially - and added that U. S. Testing Q A should not allow
this to happen.: ,

U. S. Testing responded that their Contract does not provide for this
type of QA involvement. f

||
1

*.

.
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Subcontract 7220-C-208
. - Meeting Notes of

( . April 9,1979
' -

Page(Three
.

2) Ben asked what type of mechanism U. S. Testing used to determine
when a new proctor was required.

U. S. Testing responded that this was (is) normally triggored by the
lab technician during selection of the proctor in response to a

,

field test.
'

U. S. Testing added that there are no procedures to cover this
operation; that it is a judgement operation that would be difficultto procedurize.

'

Ben sumarized the problem of direction during testing as being
unsatisfactory and a more stringent direction process between Con-

.

'

tractor and Subcontractor would be required, particularly that any
change in test or specification changes must be received in writing'

prior to implementation.

3) Ben asked who notified U. S. Testing when a new proctor was needed.
*

U. S. Testing responded this was an ongoing item and proctors were4

taken as a regular thing and were taken at material changes and new
borrows - again there were no procedures.,

;

U. S. Testing stated that they could not remembe* ever being requested
.

by Bechtel to take a sample specifically to develop a proctor.
s

U. S. Testing added it was not their responsibility to maintain the
,

j
test frequency and that they were not privileged to quantity information.
Question of frequency revealed that:

,

1) 10,000 yard frequency test was not accurately followed, as relatedi

to exact yardage being moved but was an ongoing check basis based
on frequency roughly correlated with yardage - this was done because
exact yardage movement was not immediately available to prompt
the precise frequency implied by the specification.

U. S. Testing added they felt that they did more than their Contract- required in:

Determining new sources and material changes where new proctors.arerequired.4

Selection of the appropriate proctor to compare to the field density.
i

Over involvement with Canonie.
.

4) Ben asked how U. S. Testing identified the proper curve to use when'

the curve my be six months old.
t

U. S. Testing responded, they kept approximately 15 samples to be used.

.

_ -__.----, - , , . , - , , . - ,. ,,- ,,.--n,--+- ,,,, -e - - . - - , , . . - - n,y-, nn.-.n, --, - , ....-n ....,.m,,- , ...,n.-->n-. - ~_ , . . . - ,n. . -
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Subcontract 7220-C-208
Meeting Notes of
April 9,1979

,

Page Four

Ben inquired what the field procedure was in determining when a new-

proctor is needed. U. S. Testing responded that:

1) Judgement factor by experienced field personnel determines a
large portion of the decision. -

2) If characteristics changed, or a new borrow was started then an'

additional proctor would be made .-

|
*

Ben added following statement:

For Consumers Power Company projects U. S. Testing should take the
,

attitude that, in the absence of a controlled single source er
specific designation for a change in soils, the most conservative
approach should be taken.

; 5) General discussion on testing calculations:

A) Some conflicts noted in D. Horn's audits - U. S. Testing should
cunsider.

'75 B) All test reports submitted to Bechtel Q. C. for review - does not
include actual calculations.

.

C) There normally was not a plot of field test results on the proctor
j curves - no comparisons to zero air-voids curve.

! 0) If test plots on wrong side of zero air-voids curve there is an error
(per D. Edley).

E) Errors are inherent in test methods being applied:

Troxler has + 3% error.4
- -

, .
,;

Results are conservative.
;

6) Ben asked what U. S. Testing thought might be the problem - U. S.;

Testing had no input.

7) Ben asked if U. S. Testing had recommendations for future work - U. S.
responded:

A) Take a look at the role you want the test lab to perform.

B) U. S. Testing added that it was Bechtel's responsibility to determine ' j

when a new proctor is needed.

j C) Review area of what is' acceptable material.

Ben requested that U. S. Testing provide Consumers Power with testimonial
information that was provided to the NRC during the interviews covering
the soils investigation at Midland.

L . - - . . . . . - - - . - . . - _ . - --
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! U. S. Testing inquired whether Bechtel would object to this release.
| Bechtel Subcontracts representative stated that there would be no

objection.
|

The dialogue of these interviews is attached.*

I
Prepared by.:
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: HitC DICEL Gdli!:itAT0!( UUlL'!!!G SOIL:t INVESTIGATION'. .. ' at the Midland, MicbLcan, Project Site
.

/
,

Interviewers: Ocne Gnllar,her, !!RC So11n Specialist
G. A. Phillip, iiiiC Invectication Specialist

Interviewee: John Spelty;, U.S. Testing Site Project Supervisor

The followinr. notes were concrated from notes taken by John Spelt: -

during, an interview in the Consumers Power Company conference room
on 12/14/TS.

, Q.) Did you acc o conflict in C-210 (carthwork specification)
between EMP (Bechtel Modified Proctors) and ASTM D-1557?

A.) Yes, there was an area of concern in section 13
.

- -. . s

Q.) What criteria were you working to?..

.A.) The EMP, as indicated on our reports.i ,

Q. What is your period of activity en site?
A. Since. December, 1976. .

*

A letter to Church (Subcontracts) from Valenzano (Engineering) of
, 6/10/74 was shown. Section 13 7 of C-210 was pointed to in the letter.

Q. What does modified Proctor mean to you?,

A. ASTM D-1557 modifying ASTM D-698.'

} , Q.) Do modified Proctor, EMP, and D-1557 mean the same?*

' A.) No.
.

Q.) Docs EMP and modified Proctor mean the same?
A.) No.

! Showed telecen Hook (Bechtel 0.A. bnsite) to Rao (Ann Arbor, Project
Engineer) g), October, 1977, and telecon Teague (Lead Civil FieldEngineerin

to Rao, October 10, 1977 -(copy attached), noting that.

;
i either D-1557 or BMP can be used.

Q.) What was your source of direction on this?
A.) V,crbally, as mentioned in a note on top of the original of the

telecon. .
,

j Q.) Do you feel Hook or Teague were responding to you (John Spelt:)?
j A.) No, not to me directly.

,

Q.) Who would respond to you with this information?i
,

A.) Dechtel C.C. .

ddI l#, 77" !) Q.) Why is the response so late?
'

A.) I have no information on that.
- *

.
3 ,

1 Q.) Were thero other arens where coil work >as going on'?
! A.) What worl: nre you referring to?

-
.

4 -

9
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' f O.) Were there C. A. probicma in enils at this time? |
*

4

I belicyc that Dechtel Q.4. nnd Concumcre Power ~ Company 0. A..

A.).!- .were active in en11c durinr,.thic time period (fall of 1978),.-

-

;but I hnvc no specific recollection. ,

Q.) Is the BMP and type of materials specified for the Diesel'
-

Ocnerator fill normal for construction? .

A.) I had no interface with Project Engineering and Design.-

l

Showed QCIR.SC-1.05'(a Bechtel Q.C. report , form). }, !*

. ,

'

.Q.) Are you aware of Q.C. field activities and responsibilities .

" , . '. .:
: in soils? .

' ,, - A.) I am aware that they have a program and functions to fulfill, . ;

but not of their specific requirements. ;.".. . " - -.
.

..

m* * Q.) Do you think that Canonie was aware of the specification for
compaction and what it was being tested for?' ,

A.) I have no specific knowledge, but assume that they were aware
of their job recuirements.

.

Q.) Was Ecchtel working soils in addition to Canonie during this
time period (1977)?

A.) Yes.
- -

,

,

'"

Q.) When did Canonic cult working?

A.) In 1977, there was a big push to be off site for deer hunting,

'
.. .

season which began November 15th.." .,

. ",

| Q.) Why are you working to D-1557 now?
j A.) Q.C. direction with a memo frem Cheek to Siple of 9/29/78 (copy

attached). ..
.

Q.) What is randem fill?
A.) It could be any of several types of material."

-

-

..

Q.) Why would'they call random fill ju'st clay?'

'

Check to Siple memo was shown. The statement " Random ?ill (Clay)"
'

-

.was pointed out.-

Q) If it could be other materials, why would he (Cheek) define it
as clay?

'.

Q) Did he know the difference?'

A.) My interpretation of this memo was that it was addressing testing'

and that he was distinguishing test procedures for granular vs.
cohesive soils.

. .

Q.) Do you have anything you wish to add to this discussion?
*

A.) No. -

|

| 1. . .

-
i.

..
,

.
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I Bernie Thompson & Roger Scith
NRC Intervieu: of 1-22-79 ' 1-23-79 . 7/ I

Saw ' '

m ..

Q.) We.s it difficult to de.termine what proctor value to use by
ecmparison to the Jar samples? .

A.) No
.

C.) Who gave yo 2 the locations and elevations for the tests?
A.) Cenerally the labor foreman or sometimes the laborers.

Q.) '**hn selected the :ite for the test?
A.) The laborers would prepare the rite of the test where the fore-

man celeet'ed moat of the time. In some instances we would
select 'A e exact site in th'e general area for which the test
was recuested.

C.) liow often were either Q.C., or Enginecring present at the time
*

of Ute test?
A.) Very seldom.

'Q . ) Did 0.C. do surveillance on your test activities in the field
on a regular basis? .

A.) No, not that we were aware of.

Q.) How often did utey observe you doing the tests 7
) A.) Very seldom. -
,

Q.) Do you know what their ree.uirements are for surveillance
of soils'.' .

A.) No. I have not had access to that information.

Q.) Were they chcrt of people to do this work?
'

A.) I cannot answer that cuestien.
.

Q.) Did they have qualified people for this work?
A.) I cannot answer that question.

'

Q. Who was in charge of soils for Q.C.?
.

A. Primarily, Daryl Osborn.
.

Q.) Did he have other responsibilities besi. des soil work?
A.) Yes. To the best of my knowled e, he had other areas ofG

responsibility. -

Q. Were there grade stakes available for. elevations?
A. Very selden.

'Q) How were elevations determined?
A.) Nostly frem nearby buildingr. where elevations were written

on tne walls.

-
.

.
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Q .-) Were locutionn e .tablished by the use accurate measurins
device:7 -

A.) 'ic . '.' hey were usually by walking off frem a wall or Just
eyetallit.g the diot'an:c. *

Q.) Vere lif t thict:nerses mearured?
A.) Not in my presence.

. .

Q.) Were the areas free of debris prior to the placement of fill
rnaterial?

A.) I cannot answer that question.

C.) Did 0.C. make sure.thst areas were free of debris before
placcuent?

A.) I cannot ensucr that question. -

,

Q.) How were retesta done? Did they (Bechtel) supply you with3

a enmple?
A.) Retests were taken by a technician as close to the original!

test as possible at t.5 e requev: of Bechtel when they felt
the area wan ready for a retest. Ho, Bechtel did not supply
us with a sample.

.

Q.) Was special attention given to test areas?
A.) Yea, although not a cenmon occurance, I did feel that special

attention .as Given to test areas en certain occasions.
,

Q. Can you recall such occasions?
A. Yes..

Q.) Would you discribe such instances?
A.) Roger spoke of a test on the 30" SWI discharge line. Berniementioned a test in the same area..

'Q.) Did the foreman asking for the testa know the requirements for
the frequency of tests?

A.) I cannot answer that question.
Q. Were lift thicknesses reasonable or were they excessive?
A. Generally yes, however there were occasions that they were not.

- Q.) How was the moisture controlled prior to placement?.

A.) Frior to August of 1977, there was no control of moisture
prior to placement. After that data until the spring of 1978,
one moisture was taken in the morning from the stockpile.

Q. lion was the moisture reported?*

A. The moisture was given to q.C. and Engineering.

Q.) Was the moisture associated with a proctor value? '

A.) No, it was not at this time. ~;
'

-

1
'

.
-

|
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Q .' ) Were there more than one proctor used during a days
production?

'

A.) Yes.

Q.) Were additicnal moistures taken for these proctors?
A.) No, not at first. Later the conditions changed.

.

'

Q.) What happened after the spring of 19787
A.) A number of changes transpired in the moisture control via

letters from Bechtel personnel. The last letter for,

'

direction to U.S.T. was from Rao in the spring of 1978. iHost of this corre.spondence was generated from questions
we presented to Bechtel concerning the moisture control.

N *
,

Q. Do you have a copy of this letter?..

A. Yes.
.

-
.

Q.) Can we see this letter tomorren?
j A.) Yes.
.

Q.) Did fou feel there were similar problems with soils concerning
j the Administration Building.
-

A.) Yes. -

.

.

Q) At that time did you feel there were problems with other-
buildings on the site? '

i A.) I would say no, based en the fact that most of the other-

'

major structures were done or well under construction and
there was no other similar circumstances of settling of
structures known at that time. *

Q.) Was there a difference between Rechtel and Canonie operations?
'

A.) Yes.
*

Q.} What were these differences?
.

A.) Canonie 4.C.. Insineer, Gene DeGeer, gave locations by
-

coordinates paced off from grade stakes and elevations by
use of a hand level and rec 2neers rule 'frem grade stakes.
Canonie also had much * eavier equipment to work with.n

Q.) Was placed materini over removed and placed at another location?*;

A.) Yes.
,

.

Q.) Who did you report test failures to? * '

A.) Primarly to Bechtel labcr forc~an until the use of the test.

failure stamp was started in the Fall of 1977, then they were
reported to Engineering and Q.C.

i

.

.

i

*
i

=
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Q . .) Who did you interface with in C .C. and Eng,ineerinG?
A . ') In 0.C., it uss Daryl 0.. born and Steve 011nett. In

En:!;ineerin6, Jerry Morris and Osry Cocster.

- 0.) h*ho were the Dochtel foremen?
A.) Barney J., Mike Davis, Fecger Ott, Scott Itancy.
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WWsend Preker P.o. See 1963. MWeene, Wiehigan 48440. Area Code 517 431-0951

November 16, 1978

Mr. P. A. Martinez
Bechtel Power Corporation
P.O. Box 1000 Ref: BLC-6747 dated,

Ann Arbor, MI 48106 November 1, 1978

MIDLAND PROJECT GWO 7020 - CONTINUATION OF THE
DIESEL GENERATOR BUILDING WORK
File: C-210 Serial: CSM-0050

In answer to your request in the above referenced letter, we agree that in
the best interest of the schedule, the construction of the Diesel Generator
Building should be resumed,"as loni as monitoring instrumentation is not

'

affected and provisions are made for a topping slab for elevation adjustments -

after pre-load. Also, the filling of the cooling pond will continue as soon
| as possible.
!

These two questions were also answered verbally in the meeting with the Soil
Consultants on November 7, 1978 in Champaign. Illinois.,

We have notified our Insurance Representative of the large settlements in the
Diesel Generator Building and have asked them to investigate our coverage.

*/ Y ' f | g1 |,, D'

|

D. B. Mi ler *

Site Manager

DBM/ DES /pp

i

.
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SueJccv MIDLAND PROJECT -
DIESEL GENERA'IOR BUILDING
SE'ITLEME:rf MEETING - Q Q,,,,,, .,

FILE: B3.0.3 SERIAL: 6175
| -

,' CC DEMiller/TCCooke, Midland
CAEunt, P-lh-2093i

DEEorn, Midland *

*

7 , -

On Thursdav, November 2, 1978, a =e ing was held in Ann Arbor between Bechtel
'

and Cons- rs Power Company techn' al people to review the situatien on the
settlemen. of the diesel gene r foundation. An agenda and names of personnel
in attendanc. are attached f tach =ents A and B).

During this meeting the following discussion took place:

I. A. See Attachment C for Listing of Inconsistencies

1.
.

Tuveson of Sechtel stated the following:

C-501 is an AA design guide. Sechtel feels that Geo Tech, although
not there full ti=e, perfo:-.ed technical supervision. They did' -

not have a =an full time for either dike verk or pover block bcck-
fill.

Geo Tech only reviewed data if field requested thes to review and
only if field had proble=s. 2echtel feels that fleid ensineers'
personnel involved in compaction vere qualified soils engineers
and could interpret tests and correlation of tests. CP Co does not
feel that they were qualified soils engineers on site (most were
right out of school). Bechtel (PAMartine:) had said in July 197h *
they vould have a man full time on the job, but not the site..

2. Pechtel feels that relaxation of Dames & Moore recommendations is
supported by field testing on co=paction and the D&M Report does not
specify the type of equip =ent to be used. 1973 testing shoved that
it varied depending on equipment and material. Would have used dif-ferent compaction if lifts were 6" - 8". CP Co talked to Rexford
about difficulty of =enitoring spreading and compaction especially
in s=all areas. Beentel says they feel as comfortable with 12" lifts '

as 6" - 8". See J L Corley letter to Connolly, 7/23/7h. Con Eorn says
there vere areas around contain=ent where they went above mark. Curing
July 197h PM4 committed to CAE that JVancek would be on job full time -
affected by slowdown.

3. Sechtel dces not feel there. is any conflict. . If backfill froze and
then thaved, it should be removed. It was all scraped of' (usually

.
'-

2") and then tested with a pickax.-

.

+

.9 O Os - - -*
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! h. C-501 - On-site saad.

C-211 - Structural backfill so does not have to be too high a
l percentage (bought off-site sand). CP Co feels that the Pechte'.
| C-210 specification did not require sand soil to be compacted to -

855. Bechtel feels that whether it is 80% or 85% it has no-

structural affect assuring the sand =eets the gradation for,

,

structural sand (imported off-site).,

i 5 Bechtel says that they ' requested that more borings be done before
diesel generator problem and they have nov demonstrated that we
do have adequate compaction of material in sand lens area ques-6

tioned.

6. Bechtel says that, in some cases, the wrong standards could be
followed and that this was the problem with grade beam. There have
been times when inexperienced =an could have selected the ~ vrong
cocrelation. Since the diesel building problem, Bechtel has gone.
to running proctors as soil is being placed although they had taken
some borings after grade beam, but did not see any problems. Hov
many proctors vere run as material was removed from borrov pit -.

: none. This vculd have shown whether technicians were utilizing the
! correct proctors. Present practices require higher density which

is more difficult to obtain vatching :. teel action in s=all areas
was assumed to be i= practical.

,

7. Sheuld Bechtel modify proctor vs ASTM (see NRC Exit #6 belov)?

3. ?TRC Exit (See Attachment D for Listing of Findines)

1. During construction, ve are doing every week on diesel and every
60 days on others. We see no need to change from FSAR cot: it=ent.

2. Use of random fill was identified as okt7 in Danes & Mcore and PSAR
and as icng as adequately compacted is c,kay. Will change FSAR to:

'
*

indicate randem fill vill be used. In addressing judg=ent on area and
non-uniformity of soil, we should also cover conservatism of struc-
ture design to settlements. The building is a stiff structure and
can span settlements.

3. Due to various types of equi;=ent, acceptacce was perfor=ance rather
than procedure. Copied fres dike work, but not applicable to back-
fill. The table should be modified. '.

h. Cover this in ecmpaction explanation. Reviev and change the FSAR...

The PSAR said 1/2" is a ballpark figure.
.

'

5 Typo; grade instead of actual.
.

. .

e 8

b

.
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6. c-10 specification in 1969 used four-pass performance specifiestion
and test to 20,000 foot pounds Bechtel Modified Proctor (BMP). On.

restart in 1973, C-10 became 0-210 for dike (methods) and performance
for rest of fill (testing to BMP vith modified - 95% of 1557D). Was
added to Section 13 - testing is still based' on Bl!P per Section 12.

In 197,7, Revision 5 was rewritten to 1557 for place m nt (vas re-
written for type of materials - sand). On cicys said 95% of 1557
Q-List dike was teste1 to 95%, but rest was accepted on h-pr.ss.
Test in these areas shown less than 95%. There were 3,000 tests
taken.

"

>5- 1557 !,

9.

1557 BMP * ' "D
,

95% 100%
e- - Std

M

(Varies from 8 to 16%.)-

BMP was originally implied to be used for dikes. 20,000 ft ib vs
56,000 ft ib of effort on BMP vs 1557. On other jobs Bechtel uses
95% of 1557. Dames & Moore recommended 95% of 1557 or 1005 of Ble.
Bechtel does not knov vhy 95% BMP vac used - possibly 56,000 ft ib
was accidently copied out of the D&M Report. As it ended up,
Bechtel used 95% of BMP for everything.

Referenced
'

1557 BMP
| (1968) (1969)

Under & Support of 95 100
; . .

Adjacent to Structure 90 95
-

Nonsupportive & Adjacent 90 90

7. Working on. Continue monitoring. The elastic foundation question I

has not yet been analyzed for the vorst case.

8. Will discuss utilities and random till calculations which are r.ajor
conce:ns. '

, ,

9 Feels no problem and could close up later. It is under observation.
0.02" maximum allowable under ACI architectural. .

10. Okay.

-

.

e

O
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11. Will be monitoring. Initial calculations did consider variations on
water level.

*
.

12. Okay. Check consultant on preload.
.

13. Okay.

Ih. Mat foundations not used normally over random fill or in diesel
building; Bechtel disagrees.

'

Bechtel disagrees on blow count question and noted that tests may have *

been taken at planes.
,

O '

.

15 Does not believe material was placed as indicated (low blow counts).

II. A. P1'anned Future Actions

1. Start monitoring underground utilities prior to other activities.
'

.

a. Condensate lines - measure gaps and survey (elevation).

b. Other pipes - measure sleeve gaps - do additional excavation a.1
required.

Get initial readin6s on adjacent underground pipes.c.

2. Release the duct banks.
.

3. Grout g6cs between building footings and s' il for more uniformity ino .

soil preccire and avoidance of building stress,

k. Check the .alative displacement between duct bank and footings -

include the off-set duct bank.-

5 Run a profile along the bore of pipe beneath the building before anda
'

after preloading. Include horizontal and vertical measurements on
; center line.

6. Monitor condensate pipes and duct banks and check continuity on one |

| duct per bank.
.

/ 7 Install soils instrumentation.
'

i
f a. Building settlement markers.

b. Piezometer for pore water pres,sure (in and out).

4- .
.

-

g
.

..

. -
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| c. Settlement monitoring of existing fill at varying elevations,

d. Inclinometers.* .

8. Preparation for surcharge.
,

a. Three feet of sand win be placed approxi:nately 20' around;

the outside of the Diesel Generator Building and inside the
Diesel Generator Building for frost protection.

b. Manholes may be utilized in the approximately 2,000 cubic
feet of sand..

c. Excavate both sides of duct banks.
.

d. Protect the turbine generator basement van, if a surcharge is ~

required in that area.

:
-

9 Resolve what win be done in the transfor:ner areas.
*

,

B. Scheduling 1

The duct bank should be cut loose on Noventer 6,1978. Utis operation,

"

vin take approxi:nately 2 weeks. On November 2k,1978 start grouting
operation (1 weeks - -4 - time estimate). The pond .should be fined

*

by January 1, 1979 if at a u pessible. Instnment preparation should
start immediately to complete in 2-2 weeks. The meeting with consul-
tants win be held on November 7,1978 in Champaign, In. Decisicns on
surcharge vin be made November 14, 1978.

It is anticipated that cribbing for the surcharge vin be complete by
i mid-December. NR0 confirmation of the planned course of action may be *

required. Once fin has been started, it win take approximately 2 weeks
'

to complete. The surcharge vill then remain until approx 1=ately June 1,
1979 (assumptian). Removal vould take about 2 weeks. It is assumed

* that work would continue where possible in :nechanical and electrical
areas. Civil work on Diesel Generator Building would probably ' continue
from March 1, 1979 through May 1979 and complete June 1, 1979 One
machine must be turned over on March 1,1980 for hot functional.

Monitoring operations should start as soon as possible prior to cutting
the building loose (initial work has been completed). -

The NRC, Darl Hood, vin be contacted .on November 7,1978 and a meeting
win be set up with Messrs Hood and Lyman Heller.

,

|

CSK/cs *

j
.

.
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Bech?el. Power Corporation
,

.

MEETING AGENDA

.
.

Midland Units 1 and 2-
'

Consumers' Power Company I

Bechtel Job 722o |

DATE: Thursday, November 2, 1978, 10 a.m.

PLACE: Ann' Arbor Office,~4 D 5.

SUBJECT: DIESEL GENERATOR REVIEW MEETrJG

ATTENDEES: Consumers Power Company / Bechtel ~

DISCUSSION ITEMS: (I) CPCo/NEC Questions & Concerns

(A) " Inconsistencies Discovered to Date" .

(3) NRC Exit Meeting October 27,'1978

(II) Future Activities -

(A) Releasing Duct Banks

(B) Grouting Caps Under Footing

(C) Utilities. Monitoring During Release of
Duct Banks

.

(D) Soil Settlement Instrumentation and
Monitoring of Utilities During Surcharging

(E) Preparation for Surcharge

(3) Pro'tective Measures

(2) Frost Protection

(F) Schedule
'

.

D
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ATTACHMENT C
'

-

.
,

.

INCONSISTENCIES DISCOVERED TO DATE
*

.

1) References:
.

a. Dames & Moore Report (Page 15)

b. Standard No 7220-C-501, " Civil & Structural Design Criteria" (Page 8)

" Filling operations shall be performed under the technical supervision of a
qualified Soils Engineer who wi n perform in-place density tests in compacted
fill to verify that all materials are placed and compacted in accordance with ,

recommended criteria."
,

,

Bechtel Field did *ot have a Soils Engineer on site.

|
2) References:

a. Dames & Moore Report (Page lh)
.

b. 3echtal Specifications C-210 and C-2 n

, Dames & Moore "An fin and backfill materials should be p1' aced at or'
near the optimum moisture content in nearly horiscatal lifts approximately
six to eight inches in loose thickness.",

Bechtel Spees - C-211, Section 5 2.2 "However, in no case shall the un-1
'

compacted lift thickness exceed 12 inches."

Obviously, these two requirements conflict.
}
,

l

. 3) References:
I *

a. Dames & Moore Report (Page 15)>

{

b. Bechtel Specification C-211

, Dames & Moore "In addition, no compacted soils should be allowed to freeze.
] If till or backfining operations are discontinued during periods of cold -

j venther,'it is recommended that all frozen soils be removed or recompacted
prior to resumption of operations."

Bechtel Snee "No backfill shall be placed upon frozen surface nor shall *

| any frozen material be incorporated in backfill."
1

This does not address the question of removal or recompaction upon resumption
of work.

.

0
4 6

.

t

.
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Inconsistencies Discovered to Date
Psse 2 ,

,

.

h) References :

a. Bechtel Design Standard C-501 -

b. Bechtel Specification C-211

3echtel Desian Standard - Table of Minimum Compaction Criteria

Purnese of Fill On Site-

Support of Structure Sand Soil
. .

.

Percent Relative Density

85% (D20k9-69).

Snee C-211. Section 5.5.1 "Cohesionless (sand) material shall be compacted
to not less than 80$ relative density...by ASTM D. 20k9."

-
.

Specification and Design Standard conflict.
,

*

.

5) References:

; a. Dames & Moore Report (Page ik)
|

| b. FSAR Nges 2-7
'

.

c. Drawing C kk' '

Dames & Mcore "It is recommended that all areas in which the final grade
vill te raised by placement of fill be stripped of all topsoil and otheri

unsuitable soil if any and be thorough 2;y proof rolled.",

5 Igg, "All loose in-site sands, soft or compressible clay soils and -
'

organic soils will be excavated in the Turbine Building area."
,

i Bechtel Drawing C kh. Note #k "Within the excavation area shown, all
loose surficial sands with relative density less than 75% shall be removed."

Added to this drawing 8/23/75,

.

Boring logs show us that the soil was not removed; however, it may be greater
than 75%.

.

Discussion

I The question of whether the loose sands as descrited in the PSAR were ever removed
! ic a good example of why there should be mechanisms to insure that commitments

are properly conveyed to the Construction Group and that the ?utlined work id !

successAt11y concluded. When the note to Drawing C kh was added, it was too late I

to economically excavate the loose sand since they had for the most part been
covered by backfill.

*

The attached boring loss and ibcations confirm existance of the sands, although
the blow counts look very good.

1.

!.

.
*

- _ . . --
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Inconsistencies Discovered to Date
Page 3

|

6) We question the method used to select the proctors. Errors in reported
compaction probably resulted in selection of lower maximum density proctors.
See Bechtel letter to US Testing dated February 1, 1978.

-
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I cc gAfiti, Bechtel , Ann Arbor J14erley, Hidlan 8 .
,

WRaird, JSC-2168 Osteeley, P14-4083'
,* RLCastleberry, Bechtel . Ann Arbor .Dalli11er. Hidland |

*.

j TCCooke, Midland JFNewgen, Bechtel- .. .
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'.The following people were in attendance at the subject exit interview which was o'

(
,

*

F conducted at the end of G. J. Callagher's inspection of October 24-27, 1978:
.

- |.1 ,Cygg techteL
' '''

) .- - M '. .

; ,
': ;

-
, .

. ,

1 RCsaunan WI.Barclay RJCook- I
'

. - '

{ TCCooke ABoos GJeallagher
.

' * 's
.

j JLCorley RLCestleberry i
i DEMorn

. LAereisbach
. .

*
!* *

i , Csteeley , PAHartines !
*

59 Hiller. ' . ,
.

j *. | ;
.

, , ,

: BHPeck - *
.

"
Ir ' RHWheeler * * * '-

.

.-1 ,
. .

j ;
. . . .

; Mr. 'Callagher stated t. hat tha' visit was a follow-up on 50.55(o) report of the
r ' diesel generator sect.lement and that iu was alao a fact finding visit. The in-

[spection consisted of a review of past data, activities in progress and planned !activities for future work. Inspection was performed by review of the FSAR com-
|

,

'

mitments; Specification C-210;. Specification C-211; PQCI/IR C-1.02; Dames and,
L

) Hoore Report of Foundation Investigation med Preliminary F.xplorations for Borrowed i
i. Heteriale dated June 28 1964 and supplement to this report dated March 13, 1969 ('

preliminary data on diesal generator settlement problem including boring plan ,
'

cross sections of fill,' Tiov count versus the elevation graphs, Lah data, rettle-
j ment data, boring logs, dutch cone legs, weather data and penetrameter readings t
j in test pits: design drawings C-45, C-109,'c-117 and C-1001:' soil tests taken (*
; is the diesel generator building area during construction semptied by 3. T. Cheek, . !'

sechtet QC: cbmorvation of soil testing' at the test Ish and in the field: and ,' !

discusatons with 1:echtel Geo-Tech, Project Engineertug. Eield -Engineering, quality |
Control Engineering, U.S. Testing, censumers Power company, PHO and QA personnel. ;.

Mr. Callagher stated that he veuld not handle the findings as noneompliances, ;,

1 however, they sculd become itena of noncompliance'when they are reviewed by hin
[; management. . -

'

i
i t- +

, ,

i Nis findings / observations were as follows:
!,

'
'

'

. ., -.
,

'
1. The FSAR utatum that during operation, settlement readings will be taken overy

90 d.tys. Hecause of tha diesel r.cnerator nuttlement'nenhies ,this frequency4

; should bc ru-evaluated for adoquacy.,
..
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! 2. FSAR Tablo 2.5-14." Summary of Foundation Supporting Seismic category I Struc-
I turos" identifios the supporting soil mar:ertals under the dicsal generator

building au bulng controlled, compacted cohcufvu soils, llowever, construction,

drawing C-109, Rev. 9 and C-117, Rev. 6 identifics the material in this area.

as Zone 2 matcrial. Zone 2 material is fdcutified as random fill described
as any material free of organic or other deleterious , materials. In the field.

'

a variety of materials have been used for the diesel generator foundation
material, in particular, sands, clay, and loan concreto, silty sands and clayey

'

' ' sands. The apparent conflict is that Table 2.5-14 identifies cohesive soils
where, in actuality, cohesioniass sands have been utilized. A review of the
records indicate that sands h..ve been used between elevation 594'-608', arens
of elevatien 611'-613' andareasbetween61G'a%3'. This indicates the ex-
tent of the variability of the material placed under the diesel generator
building foundation. Str. Ca11asher did not feel it was good judgement to use-

random material under the support of a strucettre.
,

. . . -
.

3. FSAR Table 2.5-21 " Summary of Compaction Requirements" identify random fill-

to require a compaction effort of a siinimum of 4 passes with the specified -

equipment in enis table. This requirement has not been an imposed requirement
,

of Dechtal Specification C-210 nor an inspection requirement of Bechtel Quality i

Control Instruction C-1.02 for backfill.
.

4. FSAR section 3.8.5.5 states that settlements of shallow spread footings founded*
on compacted fill are estimated to be on the order of Is" or less. Site Survey
Program has identified settleoents in the diesel generator building foundation

,

on spread footings to range from 0.55 inches to 2.30 inches and in .oxcess * '

of 3.0 inches for, the diesel generator pedostal.

FSAR figure 2.5-47 in[dicatos the foundation of the diesel generator building5.

to be at elevation 634', according to design drawings C,-1001, Rev. 5 it is
indicated for the diesel generator spread footings and pedestal foundation
to be at 623'. .

. .

6. A. Specification C-210, section 13.7.1 requires all cohesive backfill in the
plant area to be compacted to not loss than 95% maximum' density as deter-

'

mined by ASTit D1557 method D which requires an effective compactive effort
of 56,000 foot-pounds of energy per cubic foot of soil. Itowever, section
13.4 Testing requires testing of the materials placed in the plant area
to be performed in accordance with tests listed in section 12.4. This,

section, in particular section 12.4.5.1, " Cohesive Soils," requires maxi-
mum lab densities to be datormined using ASTtt 01557 trechod D provided
a compactivo energy equal * to 20,000 foot-pnunds por cubmic foot is applied
(Bochtal )todified Proctor Dansity). To date, the Dechtal }!adified Proctor
Density for determining maximum proctor density vornus optimum moincura

'

content has been utilized. Thtu confifet recult's in an unconservativo.
-

method of dcNretinine the m:1ximum perw* tor elensity and r:utnod or assuring
,

that the ror(ulr d ocrt enL _co; put in in achluved. In t.nu e d*ft?";" f !'P.
a'c't'uaTin-plico ccupact. ion would les tous unind tha.1tocht.o1 }!oJified P |oc-

~

tor Donaf ty on a reforonen than using the utandard ASTil D1557 method D.
This in duo to the fact that the compretivo enceny oxorced using the Duch:01
Modified !!athod fra toen th.in t.lui of fort exeerted by thu standard method 0 -
examplo 20,000 foot-poundu veruus.s' G,000 fout-pounds.

-

.. .
.
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6. B. Ecchtel Quality Control Instruction C-1.02 section 2.4 testing identifics
the applicable inspection criteria and include:s Specification C-210, ucc-
tion 13.7 and 12.4 which inclu' des the apparent conflict as described in
detail in Part A above.,

C. A further review of the original subsurface inves,tigation performed by-
.

*

Dames and Moore and documented in report supplement dated March 15, 1969
page 16 indicates that the reccqmeaded minimum compaction criteria for
support of structurci be 100% of m' ximum density using a compactive ef forta
of 20,000 foot-pounds (resulting from Bechtel Modified Proctor determinn-
tion). However, this 100% of Dechtel Modified Proctor corresponds to 95%
compaction according to the stacMard. ASTM D1557 method D and not 95% com-
paction according to Bechtel Modified Proctor method which has been utili=ed
for tha entire plant fill arei to date? Furthermore, Dames and Moore'

Report, page 15 states that all fill and backfill material should be placed
at or near the optimum moisture content in near horizontal lif ts approxi-
mately 6-8" in loose thickness. Bechtel epecification permits a maximum .

| of 12 inches which affects the compactability of the material.
, .

S

~

7. Piping, condensate 1ines, duct banks, and other utilities under the diesel gen-
erator building may also be affected and must be evaluated. '

?
- 4 $'rrW

,

8. Mr. Callagher stated he was leaving not having sceE'fr *;e ca*lc'ulations and
.

j*

will be discussing design calculations, ' assumption &Imade, and c=nflicts with
the FSAR with Licensing. : . . . ;..

:
'9. The inspector observed the structural concrete crack that has. developed in

the cast exterior wall. The crack was observed with members from Bechtel
Ceo-Tech and Consumers Power Company. The cradk extended full height of the
uall and continued down through the spread fo'oting as seen from the inside of
the building. The crack is expected to have been induced flenurally caused
by differential sectiement. Discussion with Bechtel design staff has indicated
that this crack is under. study and is currently being evaluated. ACI-318-71

.; in the commentary section 10.6.4 limits flexural crack exposed to the outside
to 0.013". Corrective action may be requ' red if this limit is exceeded.i

,

10. The following tests were observed to be performed in accordance with the applic-
able tests standards by U.S. Testing: - ' - -

, ,

*

A. Lab Test ASTM D1557-70- ' '
.

.

B. Field Test ASTM D/1556-64
.

.

.

11. Calculations should be evaluated on the increase and the rate of increase
. of the pond fill and the effects of the water in.other areas. -.

12. Mr. Callagher stated that the NRC does not _ view prclonding of the st ructurc'

to be a fix or resolution of the prob 1cm at this time.

13. Scicnic loading calci:1ctions should be determined for the type of material
exinthin .in itu prewnt condition. - -

'

"
.
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INCONSISTANCIES DISCOVERED TO DATE

Question #1 -

.

Discussion

Work perfomed during Diesel Generator area" fill era was not done under the direct.
supervision of a qualified soils engineer. In fact, Geotech (soils consultants
to Bechtel) did not have anyone on site between late 1974 and June / July of 1976
(the grade beam failure). Attachment 1 is an I.O.M. describes the responsibilities
of Geotech during the early phases of the job. The item of the letter indicates
that the need for Geotech personnel is based solely on the availability of Field
Engineers and Q.C. personnel. The letter concludes by stating that the acceptance
authority for earthwork was delegated to Q.C. and Field Engineers.

It would have seemed prudent at the remobilization after the 1975 slowdown to
reaffirm under the supervision of Geotech that work was being performed properly.
Fyluretodo this has resulted in specification and work operation misunderstandings.

'

.

e

$9

!

<
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t 'u( GCT0 41974
""

BechtelPowerCorporation.-__) ""

FIEl.D QUAL.ITY ASSURANC!! Interoffice Memorandum
"i

[ [ g/.
a ,...1AfDLAND, MICHIGAHw

iq0 W .L
h J. P. Connolly *

October 1, 1974 / /'

sow.ca Job 7220 Midland Projeet Y C.- Vn L d o'Fmm*

' f 7 '> ./. Geotechs Responsibility on
Earthwork Subcontract .

. or Construction ' ,

0-817
% -

Midland, Michiganu ;
*

- ,... .
'

.' h v''

This is in response to your request for clarification of Geotech's '. N2 -
.

-i responsibilities during s - -r la7't- Omech's &=.pnilities -
,

:-

} were that of provid tance to project engineerin5 and assistance to fih=up m =ui g ad QO. ? " r ^ - - a r , ''a ^ t _j'
has the responsibility for being comizant of all phases of thej soils work in ' boca engineering and construction. It is their;. resi>onsibility-tcT: ?e TAthit the desigGs properly .

* ~

interpreted, construction properly performed, and the specified
testingAre uirements 'propere imelm. .t..J, ~4 1r t! ray are not
satisfied, to advise appropriate nanagement personnel. It was
within this context that Geotech was allowed to perform acceptance

i

validation for both field engineering and quality control. g
<

.a . . . . -(.

This was done because sufficient nunbers of experienced Bechtel
.

field engineering and quality control personnel were not available
.

.

on the site. '

Geotech's assistance was requested for this reason.

Sufficient nunbers were later made available and Geotechs services
as an acceptance authority was _dal Mid 6 QC and fiel'd engineers

~

for Q and non--Q work respectively. ~

'

j-

.
-

... . . . .

T. C. Valebo
TCV/sw

.;

|
.

|
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INCONSISTANCIES DISCOVERED TO DATE

Question #2

Discussion

Although lift thickne$s may not be solely responsible for the poorly compacted
soil, we believe that it is a factor particularily if the following is considered:

1. . Dames and Moore recommended 6" 8" lifts and the report as written today
and supposedly used as a design document, still states that the recommended
lift thickness be 6-8 inches. (See attachment #1)

2. It has been documented by letter and log entries that on several occasions
the 12" left thickness which is unconservative to begin with were exceeded.
(See attachment #2).

In conclusion, it is evident that the unconservative approach to lift thickness
has aggrevated and contributed to the poor soil conditions.

.t *

e

%

.
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. P.O. Box 1963 . [iMidland, Michigan 48640 .g: g

July 23, 1974 .

J

;
*

.

Midland Proiact GUO 7020 .

Canonie QA/QC Daily Report
.

{,

-

.

File: 16.0 Serial: 81EQAE74 ,
,

.

_
1-

|
.

*

Mr. J. P. Connolly . .

Bechtel Power Corporation -

).

'' P.O. Box 2167
*

i Midland, Michigane 48640 -
.

.

Dear Mr. Connolly:
'

*

.

~ k.There is a discrepancy in the Canonie Fill Placement QA/QC
y[''
p

Daily Report and Lift, Thickness Check for June 4, 1974, in the QC File.
'This report gives length 1075' i, width 150' i, load count 428, and ,-

average lift eh4e h ess of l' uncompacted. Using 18 uncompacted cubic g 'j gyards.per load and the data above, we obtain an ' average lif t thickness J(H bi -

of 15.5" uncompact'ed. According to Specification C-210 Rev 2, Section p'1 ' . .

12.5.2, "the uncompacted lift thickness shall be not more than 12"." dN
I We request an explanation for this discrepancy by July 31, ' *'

,,,

1974. . .. .

* -
-

.

.

Yours very ly,
- r .-.

#
] .

.
_

J. L. Corle. .'
- Field Quality Assurance Engineer

.

JLC/DEH/dm ,

,

CC: HWSlager
,

*

RCBauman - -

*

TCCooke
* * * *

- .

.
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5ilSUMERS F0Y.~ER COMPAflYBechtel Power Corporation

-

/ o ECE0VE7 h- f' pose ome. sex 22s7

/ JUL 3 01974 O "d'*"d 4*''" *854
July 29, 197h

'

MID!.AND PLANT PROJECT -
-

/A10!.AND, IA!C.u.!GAN
. /l n.c,,

MEW

Consumer Power C=puv ""

P. O. Box 1963 '"

Midland, Michigan h861;0
.

m.
Attention: J. L. Carley " " * "

Reference: 81 IQAE Th.

Date: July 23,.197h
,

MCL-019 -

"

Dear Mr. Corleyi

Verification of lift thickness is performed, in the field, by quality
Control personnel of both the subcontractor and Bechtel. Lift thick-
ness verification is documented on the subcontractor's lift thickness
report and the Bechtel Quality Centrol inspection plan for that area.
The approximate location of the plac e nt and anount of fill placed
(truck count) are also recorded on the subcontractor's report. Further
investigation of reports' for the day in question, (June 4,1974) indicate
that sone of the fill reported to have been placed in a "q" area was -

~

! actually placed in a non "q" area. This situation has now be~en cor-
rected by having the truck count made at the point of placement rather ~

*

than at the borrow area, as was previously done.

It should a6ain be stressed that the inspection of the earthwod lift
thickness is performed at the point of placecent by 4W.ty Control per-
sonnel. The load count discrepancy for the day in question, or any other
day, has no effect on the quality of the completed wod.

Sincerely,

b'

.

. P. Connolly
i

JpC/$::w

|
|

.

.

__ ___ _ . _ _ - .-- -
_ _ . . _
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Bechtel Corporat, ion ,..t-
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*

; Interoffice Memorandum . - ' '-

,

August 5, 1974r; J. P. Connolly m
'

. '

,

;( * Discrepancies in Report *om L. Y. Hends:7

or onaMty Control-

.

c7 matand, mehisanm
Job No. 7220

.

.

s letter vill confi:=n fact that there are a few nino'r differences-
* y dail7 field imtion report, subcontracts daily report and

es QA-QC daily repofo'r the day of June h,197h. All reports a-,

gree that it was Zone 1 cm.in1 that was placed upstream fron the sand -

, but the actual areovered is a little cloudy, as is the actual *

1oad count for this area. n=ective action has since been taken to nore0 17 p track of placnt bays and all loads are counted on the fm

;

t, e

.

L. Y. Hendry
. .

L7H/j=w

;

i.

J

.

.

> .

5

4

4 CO3 p.733 .

1
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A ! All of the materials mentioned above should be corsidered suitete.s|f ifHowever, it is recounded ??: io for use in the construction of the plant fills.
fi l .tr e .s.

that preference be given to placement of granular materials in the p ant1' 5

Granu.lar k'

if possible, due to the relative ease of compacting these materials. O
0f

materials can generally be placed and compacted properly under a range o
Cohesive clay y

moisture conditions using a variety of compaction equipment. .yt.,

8 h g
;.9,,h soils can generally not be,placed during periods of wet or freezing weat er.L- : .s

3p[j+ In addition, clay soils would be difficult to place in restricted backfill-4~,

.5
F!.}[() areas because heavy compaction equipment would be required to brea -up an
[- k d

=
'4F ,j i y

compact hard chunk-size pieces that would be removed f rom on-site excavat cas.e .s a 7
4-

!.4 % m? j
3. 3. :! Fi11inq and Backfii1ing - It is recommer.ded that fi11 and backfi11s . 3
;, ., " 1

-

materials be placed at or near the optimum meisture content
in lif ts approxi- ;

[ :.; i
, ~

3p@
? *- | inches in loose thickness and that each lif t be compacted *

- ,

-

M mately _six to eichtm -
& .u . . . '

-

k.iQ * 4, In accordance with the foIIcwing criteria: * %

&d." |
-

i r2 ,

RECOMMENDED MINIMUM COMPACTION CRITERI A.. . |**

. L 'f.y.M
PERCENT OF MAXIMUM OENS ITY*r f. 7 4 ON-s tTE

'QM ON-S ITE
GRANULAR 501LS_4Nt C0HESIVE 50i LS_

h PURPOSE OF FILL'

100

.?.b! 95
Support of Critical Structures

95
- ;

90

[.h,l Support of Non-Critical Structures
95i 90,

.:. act n Adjacent to StructuresC 4' :1
, ..|. m
| 9:e '.!

VM. ] the
W.M -. Maximum density and optimum moisture content should be determined by-a > *
.3'C'I j ASTM Test Designation 0 1557-667.
- h'52.y into compacted fill materials should be|

|(.c-n f
J Slopes of excavations cut into natural so. is. ;n

the sara as the recommended slopes provided for excavationswa
...y q.W ,p

s

.xs'n
,

. xc
. c-
* @. .~'

,. A-18
M.T.' m.as c. ~oo~-,w..y

U: M .

t

, ,,
' ' ~ ~ ~'-~ ~~t: -r--~e. .y _ " "W- ' xM ?%M.Q.51QQ ,p. ~_, _ _ _ __ c ,

- -:-.mn _
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INCONSISTENCIES DISCOVERED TO DATE

Item #4 - References: a) Bechtel Design Standard, C-501
b) Bechtel Spec. , C-210, C-211

Conflict: C-210, C-211 both specify 80% relative density.

C-501 specifies 85% relative density for structure support.

Question: Has Bechtel's specifications, C-210 and C-211, always used 80%
relative density as a compaction standard?

Answer: 1) Specification C-211 for structural backfill has always specified*

80% relative density.

2) Specification C-210 did not originally address the requirements
for compaction of cohesionless materials to be utilized as plant
area fill. Revision 5 of the specification is where the require-
ments for Sands first appeared. When the specification was revised
to add a paragraph about sands, it was added at 80% relative den-
sity.

In conclusion, the specifications have alwayc been inconsistant with the ProjectDesign Standard.2

.

|

|
|

|

9

9

RMW 10-24-78/
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INCONSISTANCIES DISCOVERED TO DATE

|

7. The Bechtel specs do not reflect the compaction requirements as found
in the Engineering Design Documents and the Dames and Moore Soils Invest-igation Report.

References: Confiraing ASTM-D1557-Method D.

1. Page A-76 of " Soils and Foundation Investigation
Report", December 1975.

Support of Structures - 100% 3.M.P.

2. Page A-18 as in #1 -

Suppor: of Critical Structures - 95% D1557
3. Table 10 of as in 1 -

.

Support of Structures - 95% C1557

4. Standarc JC-501 - Under Design Documents - 2.4.4 -
" Soil and Foundation Investigation Report."

'

5. Specificir. ion ~ C-210 - Section 13.7 -

95% ASTM D1557
.

References to BMP (95%)

1. Spec. C-208 - Section 9.1 - 95 7.B.M.P.

2. Spec 210 - 12.4 Refers to - 95% B.M.P.

3. Spec C-211 - 95% B.M.P.

From the point in which Bechtel anticipated (field) doing the plant fill
work the question of which proctor was correct was an area of confusion. i

In fact, the field wrote Engineering a letter asking for a clarification i

which was not addressed by letter (the question of proctors). 1

was finally the vehicle for answering the question, in that Engineering
FCR C-302

approved the use of the B.M.P. j

I

Apparently, the specification (C-210) was still not clear since a telecon
was recorded (attached) in which Engineering stated that their method for
the plant fill area is acceptable. However, in 1974 Ceotech sested in a
memo (attached) that the plant fill compaction requirements are as that
stated in section 13.7 (ASTM 01557). Obviously, the intent of which proctorto use has always been unclear. It
was intended to be used under the plant structures.is my opinion that 95% of D1557 is what

This conclusion is based on the following:
|

1. All design related supportive documents indicate 95% of

.

_ , - , -
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ncistencies Discovsred To D;.ta
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D1557. A telecon with Geotech also confirmed that the
intent was to use the more conservative method.

2. Justification for clarifications were within the specs
ithemselves, which were not clear to begin with. '

.
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MEMORANDUM.
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I.

l
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All of the materials rnentioned above should be considered suitableI,

for use in the construction of the plant fills. Hcwever, it is recommended

that preference be given to placement of granular materials in the plantarea,

if possible, due to the relative ease of compacting these materials. Granular

D{il
materials can generally be placed and compacted properly under a range of

.

moisture conditions using a variety of enmpaction equipment.65
Cohesive claye-

"i

soils can generally not be placed during periods of wet or freezin'g weather.wa
jh
7.d in addition, clay soils would be difficult to place in restricted backfill33 :

;{.
- Q[' areas because heavy compaction equipment would be required to break-up and

c;

compact hard chunk-size pieces that would be removed from on-site excavations.
.g . ,

.B)|'
Tii-

f
Filling and Backfilling - It is recommended that fill and backfillv.

, ,

:{ materials be placed at or near the optimum moisture content
.

ce in lifts approxi-
h1

"

cately six to eight inches in loose thickne.ss, and that each lift- be compacted'

..

bl
F3 in accordance with the following crite.-la:
S.4

.j.j RECOMMENDED MINIMUM COMPACTION CRITERIA
_ PERCENT OF MAXIMUM DENSITY *q$ '

ON-SITE
PURPOSE OF FILL ON-SITE

:.Q[
U COHESIVE S0llS GRANULAR SOILS*

j,
| Support of Critical Structures

95 - 100~M a

'ch Support of Non-Critical Structures 90 95% e

?[ Adjacent to Structures
{ r 90 95 >

Y
. . ' ,1

f} *
Maximum density and optimum moisture content should be determined by the

3

ASTM Test Designation D 1557-66T. ;

h j
Slopes of excavations cut into compacted fill materials should bc

{} the same as the recommended slopes provided for excavations into natural soi'5-
a, -

G ,

|

N A-18W
. ,

ommers O Moosema.

.
.m .-
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Filling operations should be performed t.nder the continuous techni 'i , ,

j $
j |j cal supervision of i qualified soils engineer who muld perform In-place-

I h'
g density tests in the compacted fill to verify that,all materials are placed

n ,

y and compacted in accordance with the recomended criteria.1'

$
*

9 :
-

4 i

T ? RECOMMENDED MINIMUM COMPACTION CRITERIA,

D ' ' ON-SITE ON-SITE
r SAND SOILS CIAY S0lLS''IG -

}j PURPOSE OF FILL PERCENT REl.ATIVE 0ENSITY* PERCENT OF MAXIMUM DENSITY **

!
Support of, ,

I t structures 85 '100 *.

4 t is

c. t i Adjacent to

% structures 75 95

| h'i Areal Fill (Not
j supporting or 70 90
, ; adjacent to ,

p!'; ;~ structures)
;

-. . ..

$ ' f.,:-
.$

.

*

M |:'gj
- * Maximum and Minimum density of sand soils should be determined in

~

:
,

accordance with A.S.T.M. Test Designation D-2049-64T.
'.. L !!.

s'AP 't *.:r Maximum dry density and optimum moisture content should be deter-
'

- mined in accordance with A.S.T.H. Test Designation D-698, modified"

.

,' || r to require 20,000 foot pounds of compactive energy per cubic foot
of soll,'

g

|
;'e-

C. ,t! jf FOUNDATION DESIGN DATA
||| : .

;

'
J General - Foundation design data presented in this section assumes

c ;
L-- | that individual building areas w!11 be prepared in the manner previously

'

i, recommended. It is our opinion that the major plant structures may be

m : satisfactorily supported on mat foundations established at the presently
s , .

$W'{ - | planned elevations. Similarly, shallow spread foundations founded on con-
- -

.

h :i
trolled compacted fill soils will provide satisfactory support for the'

L.c j
r-

f !! $: appurtenant structures.

) A-76

h~~ |
-...- .;
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ccMPACTIcN CRITERIA'
'

[~ 12.0

f
:;r.N., Fills up to 35 feet thick will be required to obtain theF

[.
final plant grade elevation of 634. Fill will also be

j required to achieve the fcundation elevation portions of the%'Eg *

-

Backfills will.crA auxiliary building and the turbine building.fi':p j
''

1.'%v.N
also be required around all structures.

h s !

TM .

.b |

$,'ed10j on-site excavated soils, both sands and clays, are.

2:yd Soil;considered suitable for general fill, traterial.i

, .$@d
'

containing organic matter are nct suitable fcr use as fillm'. ,

. m. ,
*, S.T

$ ' .

materia 1.
;$E*1V

;ra

l $b,v,-
i m

ffk
All fill and backfill material should be placed at 0: near

.. . .

the optimum moisture content in six no eight inch lifts.
-.:. m

.jwg >

id:
.%@ Each lift shculd be compacted in accordance with the '

$g4
recommendations shcwn in Table 10.,

i
$"!*MJ. Ifh3
m

[hy5
- .

It is
,jl

No ccmpacted soil should be allowed to freeze.
-

-

-
-

recommended that all frozen soils'be removed and the,. \

N~l i

iEM
-

affected zone be recompacted pricr to resumption of
..!]na
,jt y

operations each season. Fill compaction and decisions
,

;6 d regarding remedial measures for frozen soils at the surface
. .

.

'

!(
hfjd should be performed with the supervision of a soils. .

,

Sf.-34 In-place density tasts in compacted fill will be
2 ?!

engineer.

? 5 ! .

p. .?
c

,. s 1 !

|'

$ /d 51
Qn'b@ur
-cy.cc.

'

j.34'$
b {

-
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k #
kII TABLE 10
;:t>.

--
,

I MINIMUM COMPACTION CRITERIA $
f PLANT AREA FILL AND BERM M

@
f: -

[I;
Ei

li i

3 Minimum Compaction Criteria
' jj

;: Functiert of Fill In Situ Sandl In Situ Clay 2 ... u jg
g,

3 85% 95% e,Support of Structures
$s

4Adjacent to Structures 80% -

;

95%Category I Slopes -

95%Berm -

'

Area Fill (not supporting 95% 3,-

or adjacent to structures) g
C
7
r
'*

. Notes

1 All sand compaction is in terms of relative density as
determined from ASTM D 2049 test.

'~

9 <

2 All clay compaction is in terms of maximum density as
-

'|
determined by ASTM D 1557, Method D except for area fill p-
not supporting or adjacent to structures. In these areas
ASTM D 1557 may be altered such that only 20,000 ft-lb/ft3 of
energy would be required. g

;

3 Strength and compressibility testing may be required. f

4 Gradation Specification i

The materials used for structural backfill within three
feet of the exterior wall of any plant area structure
shall be cohesionless and free-draining. The grain-si=e -

gradation, as determined by ASTM C-136 (and C-ll7 when r
required by the Field Engineer), shall be within the range it

'd..shown below:
ISieve Size Percent retained

Fine Coarse '

01 inch -
,

25#4 -

910 0 50
040 40 95
#200 95 - .

'

.

.

e
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INCONSISTANCIES DISCOVERED TO DATE

Question #5

Discussion

The question of whether the loose sands as described in the PSAR were ever removed
is a good example of why there should be mechanisms to insure that committments -

are properly conveyed to the Construction Group and that the outlined work is
successfully concluded. When the note to drawing C-44 was added, it was too late
to economically excavate the loose sands since they had for the most part been
covered by backfill.

The. attached boring logs and locations confirm existance of the sands, although,
the blow counts look very good.
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Dent k. sealsys
,

13ds lattar is to feras11so the itaus diseaseed darias ter meettas ofWe advised that thef*==ra'
Geseber 25, 1973, at the Eldland jobeita.
======== dam'iam as the eseres of assima for the diesel sneerecer feedstias
quenesse ta espeeted by Eeveahar 7,1978. FraHeimary

di-==4- with theCD-

N esseelsauss, bouager, hose ladiassed tes possible esurees of assies appear 17=*=d sectiemmets themagheeslikely - either asempatas the be11 ding =*4=4
its life and modifytag the desten, or yteleedsag the soil to faeur esos of

;
9 1

the eestaammet prise to plass _. __=* : Ze either ease it weeld be desirabia| ~
4 a

&- 7 -4-; thes there
ffther the subeurfaes asils be aseitered der movemmet.j

sial .be some tueesvol betones *=4=4=g the emessitants'h*4== andhe.1.s so wk.te ,1as 1. =m =>, e s.ed, s. th1. e.1 .e .utus.d
^

i

;
|

ear plas of assivistas for a==*4===*4== of diesel sneerster building cessernesias
-

and propeuestas for the peestbla marchersies of the building sene.
!

r*** "y we psopose ter C
Pressed with modificattaa verk as the buildias. This Saaledes t=1== fag k

' (1) any settlasses restraints tapeeed by the elastrical does beeks and thes
g
e-

grosting any sepe which esist besmeth the beilding foemdstimes to insure h
adesente asesmet with the under17 as soil.t <
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Bechtel Power Corporation )
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zwu |..
Ceem m ere Poser Company p

. see-h.r 1, Ins a' r *. Eege 3 $
.' , '

W
;

g
>

. (2) Conserrent 1sich this assivity we plea to preened with f==rmi1=*4mm of f ifw aan settimment asetters is and sesend the batiding. A--- -. y
Y (3) 25 prepar=84mm for the possibility that sWEherSing My be h,

1 so will preened with the destan awd immenf1m*1a= ef asseures to yesteet 4
-

9 - the turbias building and adjacent tssenfermer areas from any effects of
g - -

. th W . ~,-
i ,

I (4) We iz;u also preened with the lasta11me4mm of any fiset preteettom ("
. aseeures skish say be needed. We eurzensay envisten estas a layer of

h. '. Y '. seed for this passassima.
.

1 (3) pri.e to ad .fter r-i-4-, the el.etrsaal doet b.she, = wul perfesa :
y h survey unseuramente se the ende of the castas for the esadeneeta pipes. jiO We will aise perfers visual sampestaan a d say assourasses for the j '.

*

, istlesias pipes esademente at saadas entry and esis, servien veter at eg;
- building entry, and diesel oil at building entry. Tieuel taspeettan P,<

,

,j x, shall be fee phyedeal damage er the potential of damage due to settiament.
Geps will be asseured at the top, bestem, sad sides of pipes. :*

I since ser usettaa se have i- t M w.: d n--*==ds cost eettantee whiah ? f
show that the reasses of the dust beaks and groettag vill cost appra.< menty
$125,000, and sell nemiters will east $135,000, and the preparettaes for

- sessharging sin east $240,000. ' g,
i

The advanes measures for pretastian of the turbine 54m-- and traseformer
sees and freet protectica, which are required saly if prata= ding is used,-

, would provide e schedule advuotage if started se this tias should praleeding --

be desided spes.
N -

m Se that the ederlyfsg soil any be subject to esaditimes anticipated for plant E
T op===r4==, we request that yee preened to fill the eseling peed to its desige Mlevel of elevetlan 627.;

As we currently aavistaa havtag the diment generators for Seit 2 ave 11abas
for het feettamat testias en t.%e first of Marsh,1980, it is imperative
that the esastreettaa schedule be amistained. Der current schedala requires.

that constructism be resumed by March 1, 1979, at the very latest. It is -

highly desirable to have the usight of the M m ia= is place se seen as poesiham -

fa the event proleedtag is undertakan. We therefore request your concurr.nese
to resume bu1141ag cessernation.
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"- oseousse Paese deeper, we ask that yes actify year faamore of the large
c"- +--==*= heias enesentered and sahm eesseer stops ese neseesemy se

passerve rights inner the sae w omes ,,P " 'a to these streamstamens.
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. .n .
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PROJECTS, ENGIN!!RIMG'

C3ftSumtf3 AND CCNSTRUCTICN-
]p P0wsf cuAttTy ASSURANCE CEPARTMENT

. es== ORAL COMMUNICATIONS RECORD exas.r=z so 0 . 4 . 1 . 0 . 4. 2 &

QA5-0 ri:: 1 c, 3 0.4.9.20

|

10/2/80 a rue r e ru :uAT:||3 DTUo":A= u e w. . =:na

3:10 - 3:25 orn a m =(s) c na ca112ek.- w e e.e4-a TTT=:a a em=

aauAA E. A .--

reuz=s a$ca ssne:s --= NRC's soil investigation at the Midland Site and Ann Arbor andm

50.54(f) - Question 23 verification of action item eackazes.
'

.

_

I

!
'

|

| swur a c=rm

Gallagher: Stated he needed follow-uo information of ehe soils investfration.

"allagher: 'a' anted the identity of all the eersons who cracared. checked and amoreved

c aci ficatien c-? t o .~8 .ra - e-am- -wa. . .. . . s - w re, c 4.s i vors . 4 ,. ,1 c . , . ,. so . . .
,

.

,
Horn: I asked which revision.

i

i
i

! Gallagher: All that are on the facing sheet.

Gallagher: Who from Mechanical groue participated in Soecification C-2107

Horn: I wa. not aware of anvene, because it is a Civil Soecification WN9
i '.%:(l.

's'

...

OW0 4 U lJCd j

| Gallagher: Who was Rixford? FM0e .. . . , . . . |
- - - . .

,
, , , ,

.
. . . . .

orn: Bob Rixford was with Bechtel Pro 4ect Ervineerine and then with Becht.1 na.
.

Gallagher: Who were the survevors chev (USNRC) talked with while at the site during the

. 4 1, <nvestiention?
* (Coned care 21

.
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|

Horn: Chuck Wilson was the only one I recalled.

Gallagher: There was another one.

Horn: I could contact Chuck Wilson.

Gallagher: No, that's alright.
.

Gallagher: Was a list prepared of all the persons we contacted during the soils
in.vestigation? .

Horn: Not that I'm aware of. I kept notes of the people you (the USNRC)
contacted if I was involved in the lawyer's debriefings of those
people and if I was aware of any other contacts of people even though
I did not attend a debriefing.-

.

Gallagher: Who was the individual who prepared sections in the FSAR and was in
charge of coordinating the writing of the FSAR?

Horn: I thought it was Jerry Clements.

Gallagher: Who was it that put 1/2" settlement in the FSAR, who said that's what
the PSAR said and had no reason to change it in the FSAR?

.

Horn: PKChen made that statement.
,

Gallagher: Who in QA did we contact? Jon Hook was in QA wasn't he?

Horn: Jon Hook was in Sechtel QA at the site, but was with 3echtel Project
F.ngineering at Ann Arbor when you talked with him.

i Gallagher: Could the packages being kept on the action items to Question 23 of
; 50.54(f) be sent to 'the site, because he wanted to verify completion
| of the action items prior to the soil hearing.

Horn: Can't you go to Ann Arbor to review the records? _ That's what you said
you were going to do.

Gallagher: " Ann Arbor is going into a vendor and there is too much paperwork involved
in doing that.

Horn: I will see what I can do.

.

In summary, Gallagher had requested:,

l
1.- The identity of all the persons who prepared, checked and approved Specification

C-210 and revisions per the facing sheet. This- also included what discipline /
organization the persons were in (ie, Civil, Mechanical, GeoTech).

t

I

l
.

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

2. The verification packages being kept on the action items to Question 23

of 50.54(f) be sent to the Midland Site for his review.

This telecon record is not intended as direction to take action on the NRC
requests. Any such direction will be issued by the Project Management Office.

. .

.

CC WRBird
JEBrunner
JWCook
LHCurtis
LADreisbach

N
HPLeonard -

BWMarguglio
JARutgers
RGZamarin

.

.

9

4

4
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From JEBrusnar, P-24-513 [hh ,C

~ ^ '

'
'

'Date October 3, 1980 ,./ COPPANY
,-

Subject MIDLAND PROJECT , Internal,.

MINUTES OF 8/29/80 MEETING TO APPEAL NEED FOR Correspondence
ADDITIONAL BORINGS '

FILE: 0485.16 UFI: 00234S, 71*01 SERIAL: 9610

CC JWCook, P-14-113A MIHiller, IL&B
TCCooke, Midland JARutgers, Bechtel

,

GSKeeley, P-14-113B TRThiruvengadam, P-14-400
DBHiller, Midland CWiedner, Bechtel

. .

The meeting was convened at 1:00 pm at the Midland Service Center. The
attendance list is enclosed as Attachment 1. The agenda for the meeting is
enclosed as Attachment 2. Following introductions, G S Keeley summarized
historical events relating to the supply of soils-related information to the,

NRC. Keeley indicated that CP Co had submitted information via 50.54(f)
responses, 50.55e reports, meetings. and site visits, and responses to requests
for document production covering a period of almost two years (See
Attachment-3). - -

J D Wanzeck of Bechtel Geotech then described the soil investigation done tc
! date, all of which excepting information on 59 borings have been supplied tc,

the NRC in connection with CP Co's proposed soils fi=. Wanzeck reviewed past
borings taken to date, test pits, cross-hole shots, and settlement information
'as well as other aspects of CP Co's past efforts,to develop soils data
necessary to demonstrate the adequacy of the proposed fix. He stated that CP,

Co had taken over 900 borings at the Midland site and expressed the opinion
that no additional borings are necessary.

Dr Ralph Peck, Bechtel's consultant, who is an internationally recognized
expert on foundation soils, then discussed the f.echnical basis for Consumer's
conclusion that the pre-load program would provide an acceptable solution ot
the diesel generator building settlement problem. Peck, with admirable *
clarity and organization, described the pre-load program, the settlements
observed upon surcharging, pore pressure variations as observed through
piezometer readings and the future' settlements which may be' predicted based on
an extrapolation of observed settlements. Peck expressed the opinion that the
pre-load approach is universally accepted in the soils field and that the
information directly supplied via pre-loading would accurately predict future
settlement behavior.

A method utilizing results from borings lacks this accuracy, according to
Peck, because of inherent inaccuracies in an indirect approach, and because
the "fix" would not eliminate all variations in soils parameters below the
diesel generator building. Peck felt that the borings approach would i
erroneously predict greater settlements than would be observed.

' Peck's presentation was illustrated with charts and' graphs showing settlement
measurements and predictions with and without the surcharge, variations in
porewater pressure during' and af ter the pre-load, and the loading level on

ic1080-0038b100 *
.
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soils below the diesel generator building as a function of elevation during
; the preload. The latter clearly showed that the effective stresses in the
'

fill up to elevation 603 under full surcharge load exceeded the post-surcharge
effective stresses upon the fill with the full dead and live loads, including
effects of permanent dewatering. This was documented in Amendment 81.

: Peck was followed by A J Hendron, Jr, another noted expert in the field.
.Hendron began his presentation with an analysis of inherent errors that can be
expected in settlement computations derived from consolidation tests performed,

'

on best possible, undisturbed samples obtained from borings. His conclusion
was that the measurement errors inherent in such an approach would totally, -

eliminate any value otherwise obtainable.~

-
,

. ..

Hendron then addressed the subject of bearing capaci'ty. He stated that new
calculations which he had recently performed provide a more accurate
prediction of the behavior of the soils from a bearing capacity standpoint;

'

than had past ane.yses, which had excluded certain terms from the bearing.

U capacity equation. His latest calculations, which included such terms,
demonstrated a factor of safety from a bearing capacity failure on the order
of 6 or 7. The design goal for bearing capacity safety factor is 3. Hendron,

. concluded that additional borings were totally unnecessary to demonstrate
1 adequate bearing capacity. This was documented in Amendment 81.

I

M T Davisson then concluded the technical part of CP Co's presentation with ai

; discuasion of underpinnings piles and caissons. ~Davisson stated that the
~ use of underpinnings was designed to eliminate the need to consider soilsi

- characteristics in plant fill. Additional borings were technically inferior '

! to the in place tests under load which would be carried out when underpinnings.

,

are installed. Davisson felt that additional borings would.be useless and;

j misleading. This was documented in Amendment 81..
; .

: After a short recess, the staff presented its arguments in favor of more'

borings. Lyman Heller, US NRC, in a short introductory statement, argued that
the additional borings were not intended to " negate" field data, but only to,

; supsilement it. Heller also argued that the Corps had requested only 18-
additional borings, compared with over 900 already taken. Heller further

;

stated that the staff had been " burned" twice at North Anna,by the use of,

{ field data alone.
-

t

Joseph D Kane, US NRC/NRR/HGEB, then presented the major substance of the NRR ;i

i arguments. Referring first to the cooling pond dike, Kane stated that a '

! series of borings and lab tests should be taken to provide the dikes stable
under all conditions and to determine the properties of fill after compaction.

|

In the area where underpinnings would be insta'lled, Kane stated that it was
proper engineering procedure to estimate foundation behavior prior to any

i

field tests. Kane also stated that borings were necessary because of possible
space limitations if the number of caissons necessary to do the job was under
estimated. He also expressed concern about negative skin friction being,

factored into underpinning design. -

.

ic1080-0038b100 '
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With respect to the diesel generator buildingi-Kane admitted that field~

testing was 'adGantageous, but that borings would confirm predicted values,
that he was not sure if primary consolidation had been completed, that the
building had settled 4" before pie-lead and 3-1/2" during pre-loading, and
that certain observations of piezometer levels taken during the surcharge may
have resulted from errors introduced by varyina~the level of the cooling pond.
Kane also mentioned that CP Co had presented only positive effects of
, surcharge, and had failed to address 4"-settlement which took place and its
effects on structures. Kane failed to state what connection the latter point
has with the additional borings issue.

After Kane''s * presentation, the NRR cauc'aused. .
.

Messrs Vollmer 'and Knight then questioned the various individuals present.
Vollmer indicated that, in view of the present political climate, he was
somewhat surprised at CP Co's attitude toward not supplying additional
technical information. He inquired of Mr Cook.whether or not CP Co's,

objections went to the mere nece.csity of the borings or went to the
possibility that the borings results would be actually misleading and
counterproductive. Mr Cook answerdd that both points wcre primary objections.

Mr Knight winted to know whether or not CP Co had been advised of the~

additional borings request when 'the latest 66 unples were taken. CP Coanswered in the negative.

Following a discussion on the negative porewater pressure question (during
which there was an exchange between Kane, Peck, Hendron, and.Davisson, in
which Peck stated that the results were exactly as he would expect), Vollmer'

indicated, though somewhat ambiguously, that the data supplied seemingly
satisfied his concern on the settlement issue. He further stated that new
information had been presented during the meeting and that this should
formally be supplied. He stated that if he had to make a decision immediately
he would have to agree with the staff's recommendation.

It was decided that CP Co would supply a sumary of all soils information
including the additional information supplied at the meeting, by 9/15/80. The
meeting was then adjourned. '

On the same day as and prior to the above maeting, Mr G I. ear (NRC) was shown *
pictures of the piping associated with the return of emergency service water.
The part of the pipias which is buried along the sides of the. emergency
cooling pond was exhibited to I. ear using the following photos:

f Cartridge 4253 Frame 1965 *

2054
2033

! 2039
,

'
.

,

/
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Pictures 905-

906
~

907
908

1080
1081

*

The review of the above photos showed that the pipe was located in an
excavated trench in the berm and not the dike slope. Therefore, a postulated
baffle dike failure precipitated by the trench is not considered.to be a
plausable scenario and would not interfere with functioning of the Emergency-

Cooling Pond.
,
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, , 'May 21,'1980 i

_
'

BI.C-9289 !
'

-

Consumers Power Company \

1945 West Parnall Road
Jackson, Michigan 49201

,

Attention: Mr. J.V. Cook '

Vice President-
Midland Project

Subject: Midland Plant Units,1 and 2
Consumers Power Coctorny.

Bechtel Job 7220
-

Soils Secclement Schedules
In early April 1980
Power Company projec,twe provided informally to some of the Consumers

associated with co go activities on TICAR 24, Soils Settlement.ceam cembers a copy of four analysis schedules
insure that new members to your project organization To

of this analysis we are for,ewarding a copy of these analysis schedules
are cognizant

for your information.

of identifying the critical path for soils settlement activities withThese sche'dules were developed for the purpose
respect to the November 1983'"workihg line". Unit 2 fuel load date
The critical path analysis establishes the critical path through.

accomplishment of the auxiliary building underpinning.

This date was used to' escas11sh S.t mis float associated with theindicated a NRC " drop dead" release date to proceed of September 15
This analysis

1981.,

activities for permanen't plant d
storage tanks, and service v!fe, avo ' crirg, preload of borated water

pn 3 structure bearing piling.

: s,

r

% \
h , t

m 4g

%

| -

,

e

|

l.-
,



. . - .

.

May 21, 1980
(i 0 0 i ' 5 8'c-9289

Page 2

Please advise me if you have any questions pursuant to these analysisschedules.

Very e ly yours,
f - ,-i

John A. Rutger
Project Manag

JAR /WGJ/sil

Attachments: 1.
EPS-0109, Rev. A, Auxiliary Bldg. Underpinning2. EPS-0110, Rev. A, Service Water Pump StructureBearing Piles

3. EPS-Olli, Rev. A, Borated Water Storage Tanks4
EPS-0112, Rev. A, Permanent Dewaterinecc: R.C. Bauman w/a

W.R. Bird w/a
C.S. Keeley w/o
R.R. Kline w/a
D.S. Miller w/a
A.R. Mollenkopf w/a
T.J. Sullivan w/a

!
1

Response Requested: ?.*o

.

k
_ _ _ _ _ _ - . _ _ . _ .
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PROJECT 1, EP:GihEER!?:G*

If '\ C::sumers ' ' (l - ANo cessfacciten-
i

Lj} SGYIf,f
CUALITY ASSURANCE DEPARTMENT |

0RAL COMMUNICATIOA- RECORD
*

'c= = ,,3 51_30_ ,,.

QAS-0 n=1 er 2
_

5/12 /80 r, 5/13 /80 3.,w ,y3 ::z., m 3.m '4P31rd (DHorn 5/13/80 eniv)m a u ec c :: m :s

,{ ' t 4
l i

:02 2 cpest:UI||a.:cs c:sEn run(s) c t'ai7.et.._ 'im e-

- N / ",' .;, ' ~<I,4 ' ','JR3' rd y- ,:rzere ss se .i
_

/; .- \a.;e- .,
,

| .1 / , :.eimusc:s un/cm scs:::::s : -m ,

DIESEL GE:iERATCR SETTLE CC PEC3 LIM - 50.54(f) CC:CIITME:CS ON l' g', [
.

EQUIPME:TI 0.UALIFICATION 7,. I" [
'

:.

j .

1

scemn r c=msk =s \
<

i

! 5/12/80 - :.h- Gallagher asked ..cr assistance in obtaining ec=ractica ecui ent cualificati:ns.

NRC had asked for their submittal. The latest 50.5k(f) ressense did ==t cubmit the dsta.

He said he had ta"'ad to ': Horn several ti=es over the Lsst veeks about the "20 cencer .s
.

2at the cualifiestien records were not sveilsble. *he fellevin:- three mi-*s vere sde: '

I

1) Cus11fiestiens ire censiderad a re- 2nent "Onaliev *=eari." O Tf 'h=" 4- '- -d *
'

hev e1n a=''e *nstt? e13 ve-M -- % g ~ ' '-r ~~~+t~~,*-- .-~ ~'s =\ a-~.-, -~,~*- .--*- +

,

is qualified is act goed enough - a qualificatica report is needed, l
i

l

I :

I stated that I vculd investigate the situation and take appropriate action. Mr Gallagher !

|
stated that he vould ask to. see, report on his next visit, and that there are other |

vehicles to acec=plish their needs.

5/13/80 'Je called Mr Gallagher back to rive him a status of vhst my investi ation I
|
i

revealed and what specific actions we had directed:

. . . . - t s.
1) Bechtel vill release an offieisl desicn disclesure ( .ost lik-ly gr 3 te gre-if teei~,

C-211) v5tch 'dll list the eenir- ent enalificet i--e aa.i 'ha M-it s e f *he ntli"'estier .

(OVER)

.

.
-'

t-
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Consumers Power Company
1945. West Perna 11 Road
Jackson, Michigan 49201

Attention: Mr. R.C. Bauman &
Design Production Manager ,uenual: I

Subject: Midland Plant Units 1 and 2
Consumers Power Company '

Bechtel Job 7220
Vibratory Settlement of the
Diesel Geenrator Pedestals
File: 0270, C-2645

This letter addresses the status of the action items identified in the
meeting held on November 16, 1979 concerning vibratory settlement of the
diesel generator pedestals and the requirement of a sectiement monitoring
program for these pedestals. The items are presented in a manner
corresponding to the action items listed in Meeting Notes No. 1085.

ACTION ITEM STATUS

1) Geotechnical services has obtained and coordinated the consulting
services of R. Woods. This action has been completed and the item
closed.

2) Project engineering provided the consultant with ir. formation pertain-
ing to the diesel generators and the pedestals on November 26, 1979.
This item is closed.

.

3) The consultant has provided project engineering with a recommended-
. pedestal instrumentation and settlement monitoring program (letter
'

from R.D. Woods, consultant, to S.S. Afifi, Bechtel, dated April 4,
1980, attached). This item is closed.

| 4) Project engineering was to prepare a settlement monitoring procedure
| for the review of the Consumers Power Company diesel generator

startup testing group. This item is dependent on using the diesel,

generators to provide the excitation of the pedestal. The CPCo
construction group has indicated that it would rather use an alter-

native means of vibrating the pedestals before the diesel generators
are installed. Project engineering is currently investigating the
feasibility of vibrating the pedestals by alternative means. Thisi

investigation is scheduled to be completed by June 2,71980.*A,T'''."
settlement monitoring program based on the conclusions' derived from '

the investigation will be prepared if required. .,

u v. i . T.c..'-om. . -
r,.-

, ' . - *

ga * *
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Bechtel Associates Professional Corporation

BLC- 9140
Page 2

r

|
'

5) The consultant has evaluated the necessity for grouting of the
sands beneath the pedestals in bays 1 and 2 and has concluded that
grouting under the pedestals is not necessary. This item is
closed.

.

| 6) The consultr.nc has provided sand shakedown settlement criteria for
a testing program (letter from R.D. Woods, consultant, to S.S. Afifi,
Bechtel, dated April 4, 1980, attached). This item is closed.

7) The consultant has provided a procedure for the implementation of a
monitoring program. The monitoring program will be added to the
design drawings as a design requirement by June 16, 1980. This
item is closed.

8) The consultant has provided a prediction of long-term pedestal
vibration and settlement behavior. The calculated settlement is
0.0004 inch based on 1 year of continuous diesel operation at
450 rpm. From this calculation, the consultant has conservatively
predicted a maximum long-tern settlement of 0.25 inch (letter from
R.D. Woods, consultant, to S.S. Afifi, Bechtel, dated January 9,
1980, attached). This item is closed.

Very truly yours,

m -s L A
L.H. Curtis \I

Project Engineer
- LEC/HGC/sg

4/7/7

Attachments: 1. Letter from R.D. Woods, consultant, to S.S. Afifi, Bechtel,
dated January 9, 1980

2. Letter from R.D. Woods, consultant, to S.S. Afifi, Bechtel,
dated April 4, 1980

'
cc: T. Cooke w/a

D. Miller w/a
T. Sullivan w/a
J. Williams w/a

i

Response Requested: No

i
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Bechtel Incorporated -es m o w n e e))Dr. S.S. Afifi~

I * EC'7 b t um iP.O. Box 1000
Ann Arbor, MI 48106

.

RE: Midland: Diesel-Generator Pedestal-

Vibration Settlement
Dear Sherif,.

-
'

; At your request I have studied the potential for
settlement of the dias.el-genera.cor pedestals due to vib-
rations caused by machine operations during initial start-,

up and have formulated the opinions and recommendations
that follow.

Studying the soil profiles under the Diesel-'

Generator Building and Pedastals as presented in Figs.
2.5-22J.through :12N (10CFR.50.55 (e) incerim report) , I!

have concluded that grouting under the pedestals is notadvisable. There are no identifiable sands which couldbe successfully grouted to prevent machine induced vibra--

tory settlements and the clays and clay-like soils are
not susceptible to vibratory settlement or amenable to
grouting.

In addition I recommend that both static and
dynamic motion measurements should be mada during initialstart-up of the diesel-generator sets. Static measure-
ments should consist ' f differential leveling to a pre-. o

cision of 0.001 foot at the four foundation settlement
.

| markers shown on Drawing C-994 for each pedestal. Theselevels ,should be obtained after approximately hour,
I hour, 4 hours, and 8 hours of cumulative running time,

and at 8 hour intervals to a minimum of 36 cumulativehours. The minimum shakedown running time should be
thirty.six hours.

-

Dynamic measurements should consist of three
ecmponent particle velocity measurements on chree corners: of each pedestal..

These vibrations should be monitoredi continuously during the first hour of operation and inter-i mittently through the first 8 hours of operation. P ermat-1

e

, . - , .- . , - - , . , , - - - - - ,- , - - - --,--,.,.,-n, , . , , - - , , - . - . . - ,-. , . , , . . , , , . . - - . , , , - . . . . - , . - - _. -
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/ S.S. Afifi, April 4, 1980.,

: .

..

;

i

ont records should be made as directed by the dynamic
measure =ents censultant (R.D. Woods). Vibrations should;

' be monitored again during the seve.ith hour of each add-
itional 8 hours of cumulntive running time.

'2he diesel-generator set should be stopped at
any time at which either a settlement greater than 1/8
inch is observed in the leveling measurements at any*

settlement markar or when a particle velocity exceeding
0.005 in/sec (peak) is obse.w ed in the dynamic ebser-
vations.

"
-

If there are any questions regarding chase
recommendations, please contact me.

,

l
1

,
1-

1

.

Sincerely, ;*
.

-

.
.

Richard D. Woods, Ph.D., P.E.

*.

I

e

.

e 8

|
*
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t
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<.. .

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

!



- - _ . _ . - - .. . _ . - - - . . .

. a ,

RICHARD D. CCCOS GECTEtt |

Prot +sa rana! Enetaver s :.'t A' . ~.n
. 7:: =t. essas..? DIST.7!EUT;C?!

1 . . _ . . . . . . . . . . . . . e,c . ..m,. , .,. . . .
-,s> =ai m a.

| 3 3-tes-easa A C?.::N I ! t

January 9, 1980 [[j| |7 j g
| G F.0L t i i i

"

H&M | 8 ; e

Vfs' I f 8

4

c2 6 i , ,
,75W u !$i .W

W8 v i
!

.
J lf; i ;

W :.i . I t. L'

- .*. m c: 4A( , 6 fl g
.'O'4 '7M 5:t.: ,W-Dr. S.S. Afifi MtJ ass u # iBechtel Corporation,

1 Box 1000
Ann Arbor, MI 48105 *

RE: Midland-Diesel Generator
Pedestal Settlement

Dear Sherif,

on December 19, 1979 you asked me to evaluate
i the potential for settlement of the diesel generator

pedestals due to-operation of the diesel generators-

themselves. I have made an estimate of that settlement
based on the assumption that the pedestals are supportedi

'

on 30 feet of dry sand at a relative density of 45% and
that the diesel generators were operating continuously
for 1 year. My estimate is that under those conditions
the settlement of the pedestals will be 1/4 inch or lass.

:

If you have further questions about this matter,7

; please contact me.

i

:

's
Sincerely,

Richard D. Woods

,

.

I

i
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UDate Janusry 17, 1980 KWiedner, Bech-AA 1

MIMiller, IL&B LAP i

8:15 AM OG.r

Particitants comracy MNR
1

RLTG S Keeley CP Co
PCW

J J Zabritski CP Co _ jjg
D Hood NRC 08M.

TCC
4 -

JTP

-

CMG
-

~ ~Subject Soils Issue - Devatering System

j Monuoh
nr., ___ Oh 8 9 .16

Discussion G S Kea. ley indicated to D Hood that he vas fmstrated at the way the :!RC
Staff did business, e::pecially Lyman Heller's ec::: tent at the end cf yesterday's meetins:

; that devatering was not the preferred technical solution. G S Keeley vanted to know
what the Staff has in =ind since CP Co has spent considerable time and =cney cursuing
the devatering option and considers it the = cst conservative way to go . If=levatering,

is not acceptable, what is?'

.

D Hood replied that it was rather unfortunate the way this issue was raised and it
needs to be 'put in its proper perspective. In the discussion between Walt Ferrisi .

! of Bechtel and Ly=an Heller. Heller was talking as an individual and his opinion did
not necessarily represent Staff ecusensus. Hood indicated that this type of dis-

1
'

cussion should be valuable to us since it indicated that there are fragmented vievs
i on this sub.f ect within the Staff. He also indicated that we probably had a right i

! to be concerned as Lyman Heller is the princi;al Staff reviewer in this area.
t

j G S Keeley replied that this sounds fine but that the Staff has been silent en this
issue since the last neeting in July 1977 when ve resented the concert to the Staff

j and Heller with the consultants also in attendance at the meeting,

i

|
'

1

Contd on Page 2
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Keeley indicated that we were upset over Heller's insinuations that the
devatoring option vds not the consensus opinion of our consultants. CP Co
is ready to issue the devatoring subcontract and Heller is now casting doubt
over the whole issue with his subtle remarks. Keeley also indicated that the

statement that the Corp of Engineers may not buy the devatering system is
frustrating. If they vill not buy that system, what vill they buy? In reply,

D Hood indicated that he has a similar type concern in that the soils review
has been difficult frem a continuity and schedule aspect and that the Staff
has not provided timely feedback to CP Co and that CP Co has taken action at
its own risk in pursuing the fixes to the soils issue. Hood indicated that

the Staff vas very =uch aware of these factors when the Order was issued. '

!

G S Keeley indicated that we have taken a very conservative position en
,

J

devatering and what did Heller have in mind? Was it that we can use analysis
j to show that liquefaction is not of concern or does he believe that under-

pinning and caissens are required on the diesel generator building? This vould
have a very significant cost and schedule effect.

.

D Hood indicated that he understood that Lyman Heller feels that caissons are
a more positive approach but Hood indicated that was his opinion and could not
himself see that this option vas necessarily any better. G S Keeley stated

'

* hat our consultants had previcusly indicated that they believed that the NRC
vould not accept the use of caissons. The consultants also indicated that
devatering was a more positive and conservative appecach.

G S Keeley indicated to D Hood that we vill answer the ITRC's questions based
on our present concept of the devatering system for Staff review and then if

necessary have a meeting with Heller to further discuss his concerns. G S Keeley
also indicated that he had discussed this subject with S E Howell who was con-
cerned with the whole way this issue is being handled and he was prepared to
come to Washington to resolve this issue with Denton.

1

Contd on Page 3
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D Hood indicated that he concurred with the CP Co apprcach on submittal of
J~

the responses and advised us not to overreact en this issue at this tir.e. I

He indicated that he vould discuss this subject with his management and
call us back.

1

t..
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Attention: Mr. R.C. Bauman Sf''..

-
- . ..) .. s. .

--

.. s ,.

c Subject: Consumers Power Company 7 . . '.
M-f Midland Plant - Job 7220 . . ' . .,

f Meeting Notes No.,1131 .'_T.y
// . File: 0270, C-2645: " . . ' ~ ~ ;' . W. -
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%, :, e :: ^ .qQk*

--
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Attached for your information are the minut9s of the meeting with the * ' ' .-. - . ~ ,A
,

NRC which took, place in Bethesda, Maryland a January 16, 1980, concerning
. ' . * )|_{

-..
'

- the NRC's 10 CFR 50.54(f) requests on plan fill. . f. ~.~ i- 'f ' fi 'rg:
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HEETING NOTES No. 1131
.

1 MIDLAND PLANT UNITS 1 & 2 '
~

'..j .
.

.

CONSUMERS POWER COMPANT
.

'

BECETIL JOB 7220 - -

.- .
L. .=r:

-

., ..

. . .
_

g. .. . . , ..
, ,

-.. ..

DATE: January I6, 1980 '" . ; ' ' . . . . ' .*

' . ' ' ~ . ,Y.. "

< s
. .. . .

.. ....atx
.

,

,. , . . ..- . . .

* *
. .. .-

PLACE: BRC, 3 thesda, Maryland } -- * .- 9. ' - .
.

'^*.. . '- ...
. .

- * s :. :-- ,x. .
,. . -

.,
.

10 CFR 50.54(f.).' questions 4. 14, and.24 through 35 ?.'g..."',,......''y,,,
. . . . - . . '.

.

.'

SUBJE.CT:
. .

..' #
1, .

..,....),.~.. . sag go, a,,, .
..:. s. .. g ... ..a...;7, . . , z.
. .... .. . .

.
.

.
. ..

"...t , n
. . ._. . . .;. . .-

. ,., .,, y,g. x., 4... _ , . , .v,:u.:. . . , ;: g ;
.. . . . . . -

.i,, .g, , ,...
,

,

FI : , g- -
-

. . , ,.. ..
...f . u ; . .,

i e. . ,
.

.. v-b, . .

: . .' ..
. - .- --. 4 .. ; : .. ... , . - ..;_~.. g**

.. . .

,..*-.:. .. ~- ,.
. -

I z ., . a .. ..m' ' . . < < , , . . m n. . ,
ATTENDEES:

. ,. ~ .; ,;.,'
, ."

, NRC
~

Army Carpe ;; ' . d''
'*

P.sc
. . . .|?".y

-
. . . .

~

of Engineers
g .

-CPCa .f - Bechtel . -. ,a
.

..

. . .-.2 .. .A - 1. nossak" J. rubinski . j': .- T 1C4 k.".G S. Arifi . ' .d; .$ .~/,
. . . .'"

'

r
., E. Brammer" W. Lawhead. ' -

C. reeley w. rerris c ' M..c ,'
- -

.A. Cappucci J. Norton ' - J. Zabritski T. Johnson' .' ''- C. Callagher' S. Simpson S. In . ; -C.# . .

-

* *'

D. Cillen W. Pa'ris ' 7 .'
' "

.. ' .
. " - .

R. Consales M. Rothwell
.:. .- -;-

-. ..
' . . .

D. Bood ,

J. Wonsack. -

'

R. Jackson. E. Weidner- -

* '
. . . . .

- - J. Knight-. '-- -. - . . . .. -.'

R. Landsmen .' '' ' " ~ . '- - - ' '

.

R. Lippinski* '- '

F. Schauff -
. - - 4

L Shewesker ' - .. " ;
-

2

'.."..
3..

.
J. Spesul .- '

- .

. 6. 5, ' ;,.: -
.

. .

. . . . . . . .
.. .:
.. ;,

.

PURPOSE: The menting was requested by consumers Power Comped to
. ,

'

.,update tha NRC on the work activities related to the
M.p.,''N' 72
-

.'

settisment of Seismic Category I structures and plant |
~

-

' area fill. 'The information regarding the 10 CFR 50.54(f) * i . M, T. #
-

responses 'to questions 4,14, and 24 threetsk 35 wais .1,'. ,' , . ' ' ' " | .4
presented and clarifications to Questions 24 through'..~# ; .]:f'?

,

-

. .

35 vers obtained from the NRC staff. J.'.
" S .T

. ,.

'

ITEMS DISCUSSED:. .' '

. .

-$.,-.

c .,,c. I. PRESENTATION,
.

* . ;/
~.*;.y , , . .
*.

'

The fonoving subjects were presented.)
-

-.
,

,

.

' -
~

.

1, .
* g.

L
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. ~ . .

.

.
.

. .

// A. WORK ACTIVITY SINCE JULY 19, 1979: * * ' '
.

%.. .

I

1. Soil investigation and testing of the following '-

categories: ,. ,. . c
-.

.

.
.

Addittomal soil borings
_ _

-a.
. .. . ..,

b. Tank fare investigation : .'* *

.
. ..

.,

! .c. Test' pits '- -
. . .

. ,

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

,
.'. l '.' .

.d. Plate, load tests
'4+ .;

.
.'

. . b ..
. - -..

. ..
..-s,.,... ...;. . ... . s ,.

/ E .I",,' r. . Crose-imle; seismic shots .M.. i. ,"
. .. . . . . ,

. -..

.. - .<.U d. . . . 2. .* ,*.* ". <',.' , ~ *. . . Y. . .$
'

': .:
'- ~

*-

,: ..,t .,
. . . . . .

q-, . . . ..,

. . . . . - g, 'f . ,, . mg tests ...:.r., . . : .s .. . ;, .. ' '. .
-

. e . W. w. . . .- m
. . -r . ... , " * . .:i

-

../. m ,p.
' -^. s. -

-. i. ... . . . . . . ...

..

-

'

.

- . '.. . . f ,.

.. . .: . g,n:;,6.,,. _: ' .;.., ;. ;- y- '

::- W D m. .f."s: u.s. 2,,e.ww. . ,C. ' O. . s. ,a.
.-. . ; :, .

- -

. y ' h. . ~.: n p

...nje4 .--.-
. . ., .

c, .- 9. .
. +.-

... i
...

. Quellfication. ...f equipment
. .

% . ..c .:.- .>::
.w ._

v ~ . . :S.2. o
, f. . - . -

:.. .
e- ~ e. . >. : <. . - s. . ... . . . . . . ,. .

. 73. ;s . ;.,,.,. y..;m.t.q' - - ~o,:::.. , : ;.. p-m. . . -,..

f * .
"."?.'4 'e n, ~ : . .-

',' 3. .. . Settlement monitoring of. structures and equipment t %sy.u.7 i Ti.'J
. .--.,

. .f, . ' * . . ~ .) . . .. e :.:..Q. :c,'. .,.;a. , , .c :.::;,4.: .~ *- '. .y , .s:i ! xpR *[._.*C . '. .

. .. , . ,
,

-QUESTIONS 4. 27,.T.I.,.33,_A.c.:D.35:* 30.34(f) REQUESTS ON SOILS
N - . :'e ~ 7 ,, < ,:1 ,. - B." -

.

1.' . pr'estion 4 .. . Accispeance: Criter,:ia of. t.he Preload . - 6 ,6 k.y? A.y .,..e.e..
g,'...,w.. .-s *. :. t. wt...* ap . .e rr ,, s . .a v.,m .go . -:: . . . , 3 . . > . g, r,;, $..,,s

.
.g;

a

y .

.
.

. . . .. . ... .

.SI.q,V
. . , . , . , ,. ,. ,

.. .J.
., . .

. . .. . . . : s.
>.e . . '. . .. ~ 3. ,

i Qu-
-

,. . . . . . .. : . .r ....r,, ,.. . , . . . ' , . . . .3. . . ... . . . .
.yu .w.. .oggam.

..

... e , . , g,.a.y .u ;.i ;,.p4. .. .. ; . .. . . i .~c' ;
_. . . . . .f ,..,. . . . . . . .

.. . . .-,-( .: , ..;. . .; L . : . *. . .. g.,:
,- - - - -- ~ -* .

3_ .. , , ,

'a'
.

.

.3 . . .... .

!

.
The response 'was revised. to include the predicted 4 pay.'.Zy.ym r- y,

settlement value of .1srzuctures and equipment, which a:.- ':- :y ,-' * -
.

% in turn .becanesitha. . design basis for these struett:res ; . ". . f'
' '

;

' ~~ ~
, , .

| and' equipment. .' .

'. . :;; 5:. 1 .-~.
. , ,

.V
- ' ' :; ): . - ' ~ . . . , .5;

~
.. .-. . .. . -

. . .. . ,, .
* '

) 2. Question 27 - Settiament Analysis for the Diesel f. |
* -

j Gen ~erator Building .
'

'- 1. ::: ., j -.-
,

;:. :. 4 .. - - .; .. .
.

i The different components which constituted the
total settlement were identified. These are the - .

; static settiament for 40 years, earthquake shake-* *

''

down, dewatering, and' diesel pedestal vibration.
,

'-

-

,

Methods used in the. analyses and degree o.f. . ,. .-,
.

.,.6.. ... ...
i

* * *conservatism of the appeoeches.were discussed. '., . ** of , ,, ;-
.

.

'

\ .u.<.. r.; ; < :- ; :W.- . , . ~ . .
-

. .. . . :.

' Question 3(,,LoadTest.af,BorstedWater3toraseTanks7"'|'. QQ(,:.$
.,.

.'. ' ' ' ' ;L 3.
}

,;' _ , . . . . - m A.. i |*a,::.3..: i
' '

--. --b].'

Justification.of the ^ full-weight test .of the borated '!!n.* " /t .:@"y. . . , ,, :. : , . .;t.;.; ,7 ...:, .:o ...
' ;* *

*;..
*

. ater,storassi, task was gives. It was based on the soil 8..... ' i. W - W .'t.tI . ,.
"1,,,.

, $
* : - w

!
'

p '.'.

investigatism in the tank farm,' tihe inssnitude'of the taakV'''M ?**E f,,-
. . .

loadings,'and the constraction method used to allow the tanks '*. . ;;..: ',h
,a. . -to withstand settlement. .- . .-

.. ..
.

. . , . . ..

-
- * . . . . . . .. ..

M.. . ...p..f...,.
,' > . je, ;

. .. .. . . . ... ,.
. .. .

hti.ui.
' ,

* * ** ** s '' '''c h *: 's. '' . 7. ',
* *

.. -e
.. . . .

;w -

.. . . . r-. .

.....s.. .

. ,,, .,

:;. - .. - - s. .,- '

,. g . . M . v .u. . . !
- "

-
-. ..* * g r. p.

,,. , , . ..,, -

.,

|. . .
g

. ..
. . 3

'

.
*

. . i
.

.
.

.

_m_ _ _ . . _. _ _ . - . . . _ _ _ - - , , _ ~ _ - . - - . - .c,_,-..,_-%.,._.,,-_,..-.-c,. .c, ._._......__vm . . _ _ . _ . . _ . _ _ _ . . _ _ , . _ - . _ , _ ,- ,_
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~-
. , ,

.

. . ..
. .

* - . ~ -:, .. .
.

^ . . .
a. .: .

..

,

4. Question 33-LoadTest[ofDieselFuelOilTanks . f.
.

.

. . ,. . ..,a. m;w. *
. . . -

;, . w y:,,~e.' . ,,~: . ..

. . .: aset ...,.g.
The reason for terminating the load test was given. .b:

-

.

It was based on .he' satisfactory condition of the .''9
-a

fill, the weight. of the diesel fuel oil tanks,,'the . , ' ' ,y''
.,. .

,

flexibility of the connecting. pipes to accomodate
j; settlement, and tho'===11 secclement readings throughout

.
.

g
the test. It was also pointed out the buoyant force . > e ". ?

' . , ' .. '2. .Q.uu- .
' ''

actually reduced the settlement of,the tanks.1. ,.
* *

, .:... ..- . . . , . ~ . . . .;.-.- .

c . , '> . .!
.

,

~ * ;eQ,*
.t . , | .. . p .- . . . A :. .

_

s* . , - g ..

.' W. 5. Question,,35.- soil Exploration. Subsequent to -
.. ., .

pre 1oag&_ &-~-'.e *-. ..a.:&.g;;:...:.; , ~:,.:$f'. .'.^. . '.. . . i :.i.. 'WM_,.,'.{
' ' " -

% te,.. :2- ' . . *.C .%'*;W. . , .":u r ~-:. *;'.:~.%
.

...?..
., . . . . . .. . .

. . . . . . .
-

,

.
.

*
-

* :.

-7.,....
The full-scale'Ioed test and in situ shear wave . %:- :Jf.s ';).-t. , ;Y; . -M.ji.e.f'T.

~*"
,.

. . .. .

. . 7....i .' . .! ' . . velocity measurements and' . laboratory shear strength ' 7 j,(-{,,j.. ' ' '.:f,',j.y..

</? tests ~w111 yiinid' all the' iresign parameters. , Therefore,'3. M.;. ; , $-fs.n./; - . . .
.

'

.. because-.. nt .of. _ percent . compaction is 'not necessary ' ,i;. ;...
'.%' . Wet.d,." *

. . . ' . "
'

i ' . . .
* ====ureme

. . _ . . . .-
<. - r--all. he..... in.eerin...g properties..have l.tt ,eng

..
-- a resay ;..;, '.s-

.7.42
,

. -&.*.; 2.'..J ". %g.y
'

. .f:j ...
.

.

:w:.,. rN..q.'s C ~ . . .been established directly. w. ? **&.. ". 9,.q..c_,.c
J.P*-i - . w .. , 2 -. e -> .m. ; , . . s. . .,s ,q. c.w. . . :,4. . p%e. . :..;. . , , .. .x y- ... z ;.

50.54(f) Requests, on Dewatering"".,: Ud.h'~7@w:.ti. JY%,,;".~;$qby
i ., .,.. .. .3. . .
i .f.

- . . . . .
. .r . . . ..

! - ] ' i'' ,C. ' Question 24:
m m . n m c , w : o v . w . . m . -: . > w ,.;.; . .. v :. .

. ....

: ; O. . . Because the sand backfill' under the a-41'=ey building railroad.. bay .;.''.e !'.. D *. ".;'
'

.. .

and the di'esel ge' aerator building was, determined to have. J.iquefaction.M.?i.f;. .,, ,.

pocential during 'asi sarthqushe','Jhe yackfill' ==nE beneath'.these. v,_ M", M.J'
.

?f critical structufes'is to, he'"dewateired' and maintained b'elow the ' *
. . . . . . .....:.

* '' J? ~ ~ ' ~~ T f " "* - /' q". %.,. .' "' ~"elevation where liquefaction "could' oc tr. ' --

. , .4. ; , .:'G:( .;.%.
"* *. ' "; - * * '. ;. .';: .. . . .. . . .- .

. . . ... -
; , _

h locations of".thi backf1 4 's~ahdh and .f. tha. site was presented. ' . ' ' . . ' . " < ' - "A summary of the geotechnical features o
~ j.; ,".

>
. . .-

natural' shads were~ identified 7,
.

; and determined 'to' b'e iii hfdpaulic communication based on the results '-< . " 7. .,.-
|* of pumping tests. . The pomping. . test results also indicat;ed that .the . , " ~ , ' -
j me.ior source of sioundwat'ar rechaFge;i's' from th's iihrrice~ water pump ~ ~ , '

.

structure area. The recharge ratie ht'the"n'eares't critical ~ structure '

, ,

*'

|| (diesel generator b.uilding) was' es'tabli.shed. ;".i . r .. .

.

, . e . $.
'

, . . . .. . . . . . ....../.. y -
. .. . . , . . . . .. . .... ,

i >,- .. u . :..: . .J...,

" W . . M. :, . :-~. . ."* M.
. w ...., . . a ., .t '. r .' .c m. ' :.

| A preliminary layout.' of the" dews _ tie ~ ring, system' We" pr'sseisted. ' 'The
~

.

''''".~.3.N:
.

.

system consists .of"a'line' of 'intercehtor' wis'11s 'near tho' area of tha
~

-

service ' water pump structure, alii wel1[as additional, areas.in which i ' ' ." r.u '/4.'
wells are required.to'remo'vE'the groundwater in storage.'Part of ,. Y.*S.'NN

.

the temporary constiisiition; deumtaring wells 'may. be added ' to ' the Y ,-f[',J;.3%)
~

, . -
* ~ -

,

.a.4h=5systen to amistai'ai~the irbinedwateE~a.t, the de's i
observation wells we're insitalled 'ef. . :.. -+: 'ig a level,b..i.f .n.eeded.' . Js|. :.cr.

**

," . -i
.

> ; %+ . . .w-m ,amcu. . . -

.. .. .m'c M..hy! y.>=.n. ..r.-W . .** :: .~ : .. a: . ... .. ..

month'or~ the' groundwater elevationC .h.'W9'
'

" . e' . ' '. .N.. . . . , W. ...during the pumping tests. Additio'eal observation wells'will be -

Installed near the critical'" areas to monitor the groundwater level ;,1 . v .
'

-

, , , " ;Y;r?" ? .during the life cf the plant. The dewatering wells and observation ' ' -

' 'Iwells will have sufficient backup to ensure redundancy, plus there
$.. . is sufficient time to activate the backup walls before the water .E.~ ~ @

' ' - . M. . . ' .1evel could reach an inacceptable level. The dewatering systne *
-

will be non-Q because it does not have to remain functional during * n ' [.!'..E.7
and after a safe shutdows earthquake. "'

..
.

. .

*
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1
- ...,- , .-|
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'. D. Questions 14, 25, 26, 28,'29, 30, 34: '50.54(f) Requests en **
'; Struetures u .e.. .? _.

.
e . . . . . .

.

.c, .. ,: r,, . . . . . .-. . .. , .

, . . ..,..,.z. e ...
, ~~1. Question 14 - Evaluation of Settlements and cracks in Seismic '

.' ,s . ...

. . . , ' ~
- 0i Category I Structures.

~

"M V.' M ~~ 'Y d ' A.*

.-
-;.y : y:. ...: :.:= c' ' ~ =.y -' y-., , , . ... ~.. . . .

h response was updated to include the'results of the diesel
.

1 , generator building analysis with the effect of settlement. .,.|
*

- . . ... . . .: .
''' -

,
. . . ..

.'
'

. 2. Question 25 - Seismic Analysis of Seismic Category I Structures.

with Changed Foundation Prope.rt.ies . E * ;* M.-- ..;. Y '^.J.'.'.' d. .. . .. .T. ;.. ,-
.

.. . . . . . . . r. . . .. . . . .. . v. .....ta. . -...: y. . .,- a w:,:. .e. . .u 3 - 3.~ ..- . :. -- , . . .
. ~ ....: . . .

. .;.

P. : . .#. ~
. . .. .

. .' Seismic. analysis using t..he# fin.i.te ~ element zaethod' is beyond che... W
. . . . . .

, . . .c.;. . , .
' , present state' of the art. ..h well documented fi,iite elementq;;.;s ... .f 'yyy .

.
. . . : ... . _ , . ,

-- J;,

| v, .. . . ,..;.Q~3. G . program 'in'/the public domain is._SHAEE. However; .for the 1,N :- y f,; * T -. ..,
* ,,

, ~. i y';-2:.. "'' ,x;,, Midland site condition,- a sof t',,so,ililayer airer 7 stiffer material . : , y,i ,.g.

. % -' C 1 7 - . at depth, .SBAEE will; provide ,uarealistic' results.~ AgreementL... ,',',;4 . ; ~.Q.;,3,... . .

Y 'P-~*4, :; >

! " 'was reached that? the ~present seismic analysis will be p%5=WN5@."'~'S' '
i resented R ?N -M.

3 *:XS:. .-

'

* ' M M M 'h.M7~M.J.G. W M. G W W

ta the BEC *seaff.N:G E D :N # $ N -5'$T.iE?N N '.r.4.1.!r. $:
'

|1 Question 26 -Loading Combinations to be Used for Seismic $%'0% M
'

f.Q- *.- ., .,. .. ,

3. WE:d:e. - : .

.".?". W .' D . .. , Category I .S.tructure.wi.th,S..etnamenef@ W.i. f.i-O.r .R.w:-...,~...r. 7.:". Y,., M Y= W 27..-D.W
~

. .w.s. . a . . o. . . . %.f G. . . ,.. . . -
.

| ', h loading combination presented previously in response to %g ..-
..: :w . . .-z. a m . ;., w... . w .s. ,..n,

.

.

.. .:,. ..

..
: %,...

.

..
.-- ... , . . . . . .

. .
, *

t

.:'T . .: g';.,." : : n --
,.,'W '

7~ . Question 15 is adequate.". Ho' ever; an analysis will be nude " @,. . ..' for the diesel"generit'or building using- eithh'r SEP Sections ~3.8.(:.''.~i ,";,.Q.':.-j( . |7.', ;. w

h"''. .';,..
and 3.8.5 or ACI 349".as' supplemented- by Regulati'oli Guide -1.142 f.J I ,~.-| I "*

,

.1

-
;- for comparison purposes.';77..... ' _-.*-- -

- .. . . . . . . . . .
.m,,..,. .c.,. .

..-

.. .

.. - - .t-
. ~u, w.y,-

.. ,,.

x- .q . ..., . -- . , . . :.. - w. . . . -
. -

. .. . . \
. ..

,

..
i 4. Questions 28 and 29 - Cracks in Seismic Category I Structures - '

'. ,

... :c' :^ r n:n.;; i :ns : wh q. ; ,:.,i ...:'$ , 'T- (i |

j. and Crack Mapping k* ' " ' W & : - * * TT'. .? - ~ 'M . . .

*
'

1 ;. . .. .

I
~

.h differential settreime'akia.hai.'di'eser s'ener"ator builiingC - .~.. : I
.

i occurred during construction." When the' structure was preloaded,"
' ''

; ~
,

only rigid body' rotation ~ was" observed,' and, thsfefore, no,

significant settlement stresses were induced. The cracks in -( ,

the diesel ' generator? building w' r' ?' caused, by the restraint , , , ' ".- n.*

t ee
|. created by the duct banks and has since been eliminated.c. h .

-
.

crsek survey ,conduefe'dfin'Januairy 1980."indicited that the * * ''[# "%'' .7*-
.

crack' widths of air structures' bhv' e eithei reduc ~ 'ed 'or stabilized?'? " " .7*

Cracksinaconc~rets'' structure'of,*thistypeonlyaffectthe,.)*s".i.j,5.gQ'Ft-g
,

.1,.
., 4serviceability, notithe strength *.- ~ Action' had been taken to ' / MGif, : -

! .
. c,..'E. .i'. reservey the *cracha 'in* theMportions of atruetufea previo'usly-[' ' '.2'"? *N'# ".5i

.1.

* id P . '' - %I.2 J
.

~

. . .
.en. tified. a_s Isiacc.hssible.r, .N.'' 4 .W.. <.s . ,/t.P3.".u. .v.&...,m. 4.1. :, m ,;;;,..T.E... M.g%O'**

." :
' -

.- -
. .. . ,, ,. g .., .;. . , . ,, .. g.. ...,,m . , . . . . . geg ;.,g,;. q,- . . . . . . n ., .

.

Question 30 ' Design of.Doct' Banks ,%. ] ,..,..,. e ,~ Q ' y f;'| * Q g . @ n
,n ., .,. . ._ , .

" ' ', .3 .- ' .a. p.' -
* 5.

,

" . ' . ~~ .- '. . . . ' .. .w.y ?
*-

.-
.

h duct banks' were analy' sed for; free-field seismic wave' ' . '
' ' ' ' ' ' I N

propagation and solid-structure. differential novament. h
~ 'h',".' h ..f

.

p"~ .!. duct banks were also investigated up to 50% oversized conditions ".i. .. .A :.~

.'*.-
.

le with minimal stress increases. ' ' ''. ~. . .
- .-- q. - .

..

4.g...q. .. y ..
.

..

,- . . . er -
. - ;. ... . , ~s ;..,

. . .: - .s ... . .
.

. . . , . ..
-

,
..

., ,
. .

|
'- -. .

, ,

. . ... .. .- * ;'... .*- .*. .,. .. . . ,

. . ..
, - - , , ----.-,,,..-..---,r..,------------,-------.--.---.-------,_m-, ,,-.---,-y-.,---.---,--.--,v-,r-,----.. .,7--w.-. . . . . . . - , - - . . . . , + -
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6. Question 34 - Buried Pipes . . .- . s. |
*

'

'; . .,"- -1

. .
, . . . ,

.
,

. .c
. q.

. . . .

This quest. ion was not discussed. , . . . . . . .. .J.t
. .

. --

c ; f, '.
.

,.. . . . ... . ; p ,~., w-*;;. . . . . . . . ...g , ,.,
.. . :. . . c._. .

. , . - ..o ,. ....~.:...... s .. - . a. .-
.. , . -

. .>. e n .,. ..-. . .. . u . . . : ..
. .e . . ~ - , . . ,.;. . . . . . : .. -. . ,

..s .

II. ACTIOlt ITEMS . .

. . < . , . .. ..-. ... . . -. .~ . .:......'

,... . , ..::. .:., . .
-

.
.:.y , . .w ... :.t..

. . . . ...

10 CFI, 50.54(f) Questions 4,14 'and 24 .through '35 will be finMed, - - ..
.. ,

by incorporating the comments and concerns expressed by the NRC in '
.

,-
.,

, the meeting. Comments provided as a NRC handout on Questions ,16,, ,... ,'

.. ~- : -
,f.p.. ,.; g;,3. Q_ .. ,;,

. . . ,
through-20 will also be resolved,,and resubunitted...
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TABLE OF CONTENTS DISCIPLINE S0rtS
NNN ARBOR

'- '

STATUS * FINAL CALCULAHONS

NO. SUBJECT FILE

.*
S-7 Plant area structures - bearing capacity 8230

S-58 Dynamic lateral pressure-service water pump strue.-active case 8220

S-59 Dynamic lateral pressure-service water pump strue.- assive case 8220
*

,

S-66 Estimated shear wave velocity for fill material 8240|

Lateral earth pressure against turbine building exterior
S-67 wall due to cranes lifting for reactor containment dome 8220

S-69 Verification of computer program (H-space, sette.) 8230

S-71 Settlement evaluation for the plant area . 8230
."

S-77 Settlement of as-built Diesel Generator building 8230
.

.

S-79 Wave equation for 50 ft. long HP x 89 piles 8240

; S-83 Radwaste building annex soil bearing capacity 8230

S-84 Wave equation - 12 HP 53 pile 8240

S-85 Differential settlement 8230

S-90 Diesel Generator building - bearing capacity 8230
|

S-92 Diesel Generator building - settlement due to SSE 8230

S-94 Settlement due to dewatering 8230
. . .

S-98 Settlement under borated water storage tanks 8230

S-100 Borated water storage tank - bearing capacity 8230
.

S-104 Borated water storage 40-year residual capacity 8230
t

|

| b*o n
. . _ . , - . . - - - - - - - . - . - - , - - - - - - - - - -- - ~ - '
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'

STATUS Pnm cat.cuuarons

NO. SUBJECT FILE

Diesel Generator building and pedestal residual settlement
S-105 evaluation after surcharge removal 8230

S-109 Bearing capacity of proposed retaining wall at Dow property 8230

S-111 Diesel Generator building settlement evaluation 8230,

Bearing capacity of soil supporting condensated, utility and
S-112 primary water storage tanks 8230

S-116 Bearing capacity of soil under Diesel Generator Pedestals 8230

S-128 Ult. bearing capacity & base resit. for South. Port. of SWP str. 8230

S-135 Ultimate bearing capacity of pipe pilo for SWP structure 8240
~

w

a

9

9

6

9
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''

STATUS SUPERSEDED - Vol. 2

N0. SUBJECT FILE

S-1 Seepage loss - cooling pond 8210

S-12 Average stress 8230

S-46 Frost' depth - borated water pipeline 8320,

S-80 Settlement due to earthquake vibrations 8350

S-88 Earthquake settlement of Diesel Generator Building 8350

S-89 Diesel Generator Building - bearing capacity 8230

S-93 Settlement due to earthquake vibration by Seed & Silver method 8350
~

r S-97 Diesel Generator Building settlement data & predicted settlement 8230
.

S-102 Diesel Generator Building settlement evaluation 8230

S-108 Future yard piping settlement - outside surcharge area 8320
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STATUS' mL CALCULATIONS

| NO. SUBJECT FILE

S-42 Utilities tunnel from admin. building to evaporator building 8320

S-47 Soil temperature profile with depth over borated water pipeline 8320

S-48 Temperature records for Midland 8320

S-49 Temperature records for East Lansing 8320

S-50 Temperature records for Grand Rapids 8320

S-51 Temperature records for Houghton Lake 8320

S-52 Temperature records for Alpena 8320
,

Da S-53 Temperature records for Detroit 8320

w

S-54 Borated water line - freezing index . 8320

S-55 Normality of data 8320

S-56 Depth of frost penetration 8320

S-57 Duration below 40' 8320

S-62 Slope stability with Ringer crane 8310

.

S-68 Liquefaction 8350
_

S-72 Slope stability analysis for cooling pond & seepage 8310 |

S-113 Vibratory settlement of Diesel pedestals 8350
.

S-115 Seismic crosshole tests & shear wave velocity measurements 8350
-

S-119 Liquefaction avaluation for railroad bay (auxiliary bids.) 8350
,
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S-120 Liquefaction evaluation for control tower (auxiliary bldg.) 8350

S-121 Liquefaction evaluation for Diesel Generator Building 8350

S-127 Spring constants - Diesel Generator Building Pedestals 8340

S-134 Design parameters for retaining walls 8330

.
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S-6 Plant area structures - settlement analysis, consolid. curve 8130

S-11 Plant area structures - representative Ce&Cr values for setti. 8130

S-13 Plant area structures - plot of swelling & compression indicies 8130.

S-15 Plant area structures - plot of pc various methods 8130

S-16 E values from stress - strain curves 8150

S-17 Plant area structures - calculation of Pc values by Rutledge 8130

S-20 Dike perimeter borings used for blowcount vs depth 8110

~

S-24 Plant area borings used for dry' weight, water content & shear str. 8110
%

S-25 Dike perimeter borings used for dry wgt., water cont. & shear st. 8110

S-29 Dike interior borings used for dry wgt., water cont. & shear str. 8110

Railway access bridge borings used for dry weight, water
S-32 content, and shear strength 8110

S-33 Dike spillway borings used for blowcount vs depth 8110

S-34 Dike spillway borings used for dry weight, water cont., & shear s. 8110

S-35 Finite element -e for reactor mat 8150

Water content values and percent passing 200 sieve values for
S-41 clay samples (Canonie claim) 8110

S-103 Parameteric study of coefficients of secondary compression 8110
.
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|

S-19 Static earth pressure 8220

S-26 riant area borings used for blowcount vs depth (destroyed 4-25-77: 8110

,
S-31 Borings used as basis for blowcount vs depth SK-G-12 8110

S-37 Borings used as basis for blowcount vs depth SK-G-9 Dike 8110

S-38 Correction to dike spillway borings used for blowcount vs depth 8110

S-45 Make-up pump structure - conventional tieback sheet pile system 8330

i

S-61 Horizontal pressure on tunnel due to surcharge from Turbine b1dg. 8220
.

'" S-81 Cooling pond dike slope stability - rapid drawdown 8310
s

S-107 Future settle:none of buried piping 8320
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S-75 G'uard house & condensate tank pile capacities 8240

..

P

w. .

,

.

;.

.

M, g
. _ - - .- -



_

PROJECT EDLAmr - 7220
-

9 GE0 TECH
. TABLE OF CONTENTS DISCIPLINE S0n.S
ANN ARBOR

'

STATUS FINAL CALCULATIONS

NO. SUBJECT FILE

S-36 Compactive energy from various methods 8260

S-39 Pipe backfill gradation - circulating water semi-pervious 8270

S-40 Pipe backfill gradation - circulating water seepage 8270,

S-43 Earthwork testing frequency 8270

S-60 Modulus of subgrade reaction for buried steel pipes 8250

S-63 Modulus of horizontal subgrade reaction 8250

S-82 Shear modulus - railroad bay, control tower (fill) 8270

Static and dynamic spring constants of Diesel generator b1dg.
S-110 for structural stress reanalysis 8250

S-122 Horizontal spring constants of Borated water tanks 8250

S-123 Subgrade moduli for Borated water tank - vertical dynamic case 8250

-S-124 Diesel Generator Bldg. - vertical subgrade moduli 8250

S-125 Static spring constants (long term) of Bor. water tk. strue. ana. 8250

Dynamic or short term static vertical & horizontal & rocking
S-132 spring constants /subgrade moduli of Service Water Pump Structure 8250

Long term static vertical spring constants of Service Water
S-133 Pump Structure 8250.
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TITLE SCHED
DESIGN FSAR ER

SK-G-1A 5-31-73Site plan vii:h boring locations

-2 10-30-73Zone A-5 rip-rap

-3 Atterburg limits and grain size 2-12-74
SSA (D50) for plant area ARR 2.5-30
-4 Atterburg limits and grain size _2-12-74
SSA (D50) for borrow material ARR 2.5-31
-5 Atterburg limits and grain size 2-12-74
SSA (D50) for dika perimeter ARR 2.5-32 |
-6 Dry weight, natural water content & 2-12-74
SSA shear strength for plant areaF,'P ARR

-7 Dry weight, natural water content & _2-12-74 |
SSA shear strength for dike interior " ARR

-8 Dry weight, natural water content & 2-12-74
SSA shear strength for dike perimeter H EKS -

-9 Blowcount vs depth for plant area 2-12-74
SSA Dike perimeter ARR

-10 -Cancelled-

-11 Liquid limit & plasticity index vs 2-27-74
SSA depth for plant area ARR

_, __ ,, ,,_* -12 Blowcount va' depth for Railroad 3-12-74
SSA Bridge

_.

EKS

-13 Dry weight, natural water content & 3-12-74
SSA shear strength for Railroad Bridge EKS

_ _ _ ,,

-14 3-12-74Blowcount vs depth for Spillway333 ARR

-15 Dry weight, natural water content 3-12-74
SSA for Spillway EKS,, _ _ , _

-16 Preconsolidation pressure vs 3-14-74
SSA elevation for plant area EKS

.

3 ~74~

Mean grain aize - test results
3

-18 Conaolidation test results summa.y 4-1-74
E swelling index Cri ARK ,

__

-19 Consolidation test results sunenary 4-1-74 i

M1D compression index Cc2 ARR__ _ _ ,

-20 Consolidation test results sununary 4-1-74 -

i

MMD swolling index Cr2 ARR

-21 Hean grain size band from Dames & 4-18-74 ~[~
~ ' ~

SSA Moore reports ARR
, _ , ,

-24 Grain size distribution bands for 3-11-76
ROA near surface site soils ARR-

~

| -26 Dike investigation boring location 6-6-74 Spec.Rp.
'J0W plan MM Fig 1

, ,.

-27 6-6-74 " "

| JBG Depth vs compaction 2 Sheetc J3G Fig 2 |
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ANN AMDon 7220-
.

,,
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TITLE SCHED

DESIGN FSAR ER
SK-G-28 Borrow area - Mergard property boring 6-7-74

J0W locations & cross-section ARR

Examples of compaction efforts A-2

-30 6-21-74Standard proctor compaction
J0W ARR
-31 Soil sections - emergency cooling 7-12-74
SSA pond SUPERSEDED BY SK-G-66 ARR

-32 Dike cross-sections Sections J & K 7-18-74
J11A SUPERSEDED BY SK-G-67 ARR

~

Cross-section for telephone cable-T

Canon e-34 Sumary of optimum water vs 7. fines 10-27-7!i
__

ROA (1969 data) ARR FSh
_

,

-35 Sumary of o*timum water vs 7. finca 10-27-7h
'4ROA (Bechtel '73 '75 data) ARR

-36 Comparison of Bechtel 1969 ope. curve 10-27-7';
p,9

ROA w/ natural water content curve ARR

-37 Comparison of Bechtel '73 '75 opt. 10-27-7:i F.10
ROA curve w/ natural water content curve ARR
-38 Frequency distribution histogram of 10-30-7|i p,11
ROA 7. passing No. 200 selve ARR

~ '
- -39 Comparison of Bechtel total optimum 10-31-7!i

ROA curve w/ natural water content curve ARR F.11
-40 Site plan with dike and boring 12-19-7$
ROA locations (no sections) ARR 2.5-16 _ _ _,

Location plan-dike sections A - L

-43 h if' f 3-4-76
ROA e L' ;f d _ _ J z) % i'- ' < ARR 2.5-17i

N. * " " " " "* 8-2-74Dixe ecctions M, "N, P, & Q-48
SM ARR

,

-49 South half of cooling pond boring _3-4-76
ROA plan | ARR 2.5-36
-50 North half of cooling pond boring 3-4-76
ROA plan ARR 2.5-35
-51 Modulus of elasticity for cohesive 3-8-76 .

ROA foundation soils ARR

-52 8-5-6Dike sections R, S, U, V, & W
SM/ROA ARR

~

~T'~-53 3-1586Lateral earth pressure diagrams
ROA ARR 2.5-45

*- - ~
' -55 Estimated ultimate settlements for 8-9-76

PKC Units 1 & 2 ARK 2.5-48
~

| -57 Representative moisture-density 10-1-76
_ J0W relationships ARR.

' ~

-58 8-5-74Dika sections Y, 2, AA, BB, & CC
SM/SSA ARR

IT 17
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ANN AABOR 7220-

'

PSAR FRTITLE SCHEDDESIGN FSAR ER
SK-G-59 Soil pressure diagran, Category I 10-6-76

PKC and II strtetures ARR ' 2.5-59
-63 Stress - strain curves for soils 8-8-74
DRG below El. 550 MMM
-64 Stress - strain curves for soils 8-8-74
DRG above El. 550 MMM
-65 ~Dike sections A, B, C, D, & E-

SSA ARR
-66 Dike sections F, G, & H 8-14-74
SSA ARR
-67 Dike sections J, K, & L 8-15-74
SSA -ARR

-68 Subsidance surveillance program - 9-4-74
SM Bench mark locations MMM 2.5-24
-69 Subsidance surveillance program - 9-4-74
SM Bench mark locations MMM 2.5-25
~

CANCELLED
J0W/SSA

--

!-82 Summary of natural water content 9-23-74
J0W/SSA and percent fines (E.D.C.E.) - MMM

-83 Summary of optimum water content 10-8-74'
JBG/SSA and percent fines (E.D.C.E.) 1204

~

CANCELLED '

JBG I

-85 Summary of natural water content 10-14-74
JBG and percent fines (Bechtel data) ARR
-86 Comparison of natural water content 10-16-74

_ __ . .

JBG vs percent fine curves ARR '

_

~

CANCELLED '
JBG

-88 Comparison of optimum water content 10-16-74
~~

JBG vs percent fine curves ARR
-89

.

CANCELLED
JBG/SSA

-90 CANCELLED (ORIGINALS TO SSA) !SSA i

-91
CANCELLED (CRICIluLS TO SSA)

'

SSA -

"'
. . _ _ .--

CANCELLED (ORIGINALS TO SSA) '
SSA I

'

Location of flyaah basin and swamp 10-25-7bs ~T~ ~-93 <
'

-

SSA MMM
-

.. _ .-94 Margard borings: Explanation <cf 10-30-74
.- SSA symbols and log of borings A thru T MMM <

Sample locations for meisture data 5 11-7-74
_

-95
| JBG/ROA ARR |

~~~ ~~

-96 Comparison of optimum and average 3-20-75
SSA curves (Bechtel data) ARR 1

4 7-12 .==--
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SK-G-97 Proctor test and borrow locations 9-9-75

_

ROA ARR 2.5-61
-98 -5Optimum moisture vs natural moisture

-

ROA ARR

-99 Frost penetration vs air freezing 12-18-75
ROA index ARR
-100 Temperature at top of pipe vs Sir 12-18-75
ROA freezing index ARR
-101 Freezing index vs probability of a 12-18-75

-

.

ROA colder winter ARR
-102 Modulus of subgrade reaction vs 1-2-76
ROA depth ARR
-103 Modulus of elasticity for buried 1-8-76
ROA piping, sand backfill ARR
-104 Modulus of horizontal subgrade 6-1-76
PKC reaction vs depth JFC

CANCELLED

-106 Generalized subsurface dike profile 7-27-76
PKC 4 Sheets JFC 2.5-54-57
-107 Generalized subsurface profile 9-28-76
PKC Section A JFC 2.5-20
-108 Generalized subsurface profile 9-28-76

-

;PKC Section B JFC 2.5-21
-109 Generalized subsurface profile 9-28-76
PKC Section C JFC 2.5-22

,

-110-1 Liquefaction potential under Category 10-4-76
___

PKC I plant facilities and piping by..... JFC 2.4-42 '

-110-2 Liquefaction potential in the plant 10-4-76
_

PKC are by simplified procedure JFC 2.5-41
-111 Moisture content, dry density, and 10-14-76
PKC shear strength vs elevation JFC
-112 '10-14-76

_

y,g g gp,
PKC ARR 2.5-37
-113 Recommended general locations for 11-8-76
PKC Settlement instrument and types ARR -

- 119 Subsurface profile of slurry trenchs 12-3-76-
.

RDW Sheet 1 of 2 ARR _ 2.5-51
~

Plant area dike section K ~~

PKC JFC 2.5-49
2-10276 ~[~~

Plant area dike section T
PKC JFC 2.5-50
-123 2-7-76

'~

Dika section Z
RDW JFC 2.5-60
-12' Dike sections D and E 12-10-76

._

RDW JFC ; 2.5-58__ .

-125 0-76
' ~

Dike section G
RDW JFC 2.5-53
d@ _ -
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7220
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SK-G-126 ~0Dike section I
RDW JFC 2.5-59
-127 Piezometer section P 1 12-9-76
RDW JFC 2.5-63
-128 Piezometer section P 2 12-9-76
RDW JFC 2.5-64
-129 Percent compactict vs depth 12-13-76
PKC JFC 2.5-65
-132 Representative moisture - density 12-16-76
PKC relationships (II) DAH 2.5-39 |
-152 Liquefactio evaluati n under plant 1-20-77 I

struetures y acandar penetration
PKC test data 2 sheets DAH 2.5-43 5 44
-159 Typical piezometer installation 2-14-77
PKC Sketch-upstream SUPERSEDED BY SK-G- L81 FY
-160 Typical piezomter installation 2-14-77
PKC Sketch-upstream SUPERSEDED BY SK-G-131 FY
-167 Plant area boring locations with 3-31-77
PKC sand pockets JFC 2.5-40
-168 Moisture content, dry density, and 4-1-77. |

PKC shear strangth vs elevation DAH 2.5-33
-169 t/o 3/Dr vs number of cycles 4-1-77
PKC DAH

_ _ ._. .'

-170 Excavation plant area X-sections 4-2-77
;

PKC JFC 2.5-38
-180 Recommended general location for 11-14-77
PKC settlement instruments and type SW

Piezometer installations 11-15-77
_ __ . . .

-181
PKC DAH I

6.5~
'

-182 11-15-77Piezometer section P 2 (ER only)
PKC DAH 6.4

_ _ _ _ _

-183 Piezometer section P 1 (ER caly) 11-14-77
PKC SW 6.3

I ~ ~

-209 Settlement benchmark locations at 3-10-78
PKC the Power Block DAH 2.5-78

0- ~Dike Section 2
PKC SW 2.5-75

-211-1 3-11-78Dike Section I .

PKC SW 2.5-76
-211-2 Dike Section I 3-11-78 ,

PKC SW 2.5-76AI
-212-1 Dike Section G 3-11-78 [

| PKC SW 2.5-77
| -212-2 Dike Section G 3-13-78
i PKC SW 2.5-77A

-213- Dike piezometer P2-1 3-24-78
-

| PKC SW '
, . _.

-214'

Dike piezometer P2-2 3-24-78-

PKC SW
GTt.2



_., - - - -

A GEOTECH SKETCH CONTROL " NUMBER
"' " " -S "S

ANN ARoon 7220-

-

DWG PSAR FRTITLE SCHED.-

DESIGN FSAR ER
SK-G-243 Diesel Generator Building boring 10-16-7E;

DAH plan STW

-244 Blowcount vs elevation - Diesel 10-16-7E-
DAH Generator Building STW l

-245 Blowcount vs elevation - Diesel 10-16-7E,
DAH Generator Building - North half DW
-246 Blowcount vs elevation - Diesel 10-16-7E
DAH Generator Building - South half DW
-247 Blowcount vs elevation - Diesel 10-16-7E
DAH Generator Building - First Quarter DJS
-248 Blowcount vs elevation - Diesel 10-16-78
DAH Generator Building - Second Quarter DJS
-249 Blowcount vs elevation - Diesel 10-16-7E
DAH Generator Building - Third Quarter DW
-250 Blowcount vs elevation - Diesel 10-16-7E
DAH Generator Building - Fourth Quarter DW
-251 Plant area plan 10-17-7E
DAH SW
-252 Blowcount vs elevation plant area 10-18-7E
DAH DW
-253 Blowcount vs elevation - Condensate 10-18-7E
DAH Storage Tanks - South Tanks 1TS

i' -254 Blowcount vs elevation - Guard 10-18-7E
;

DAH House DJS I

-255 Blowcount vs elevation - Condensate 10-18-78
DAH Storage Tanks - North Tanks DJS

__ _,

-256 Blowcount vs elevation - Condensate 10-18-78
DAH Storage Tanks DJS *

_

-257 Blowcount vs elevation 10-18-78 -

,

DAH Tank Fam DW | [ _ , ,_
-258 Blowcount vs elevation 10-18-7d
DAH East Tank DW
-259 Blowcount vs elevation '10-18-78
DAH West Tank DW
-260 Blowcount vs elevation 10-18-78
DAH Tank Farm - Ccnter Tank DW
-261 Condensate storage tanks boring 10-18-78 .

DAH plan DW
-262 0-1 E78Tank Farm boring plan
DAH DW '

-[~-263 Dry unit weight vs elevation 10-18-78
DAH STW
-264 10-18-78

~~

Shear strength vs elevation
DAH STW

_

-265 Water content vs elevation 10-18-78
'

- DAH STW

; Total unit weight vs elevation 10-18-78
.

-266
DAH STW

'

GTt2 -
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'
Plasticity chart 10-19-78SK-G-267

DAH STW

-268 Boring location plan to determine 10-30-78

$$th$f$$h$#$ka hb. *
DJS |PKC

-269 Cross-section DG-1 od PsescD6D 10-31-78 |

ASM Diesel Generator Building Bf sd A-435' DJS 2 5-223 j
-270 Cross-section DG-5 10-31-78 i

ASM Diesel Generator Building DJS
-271 Cross-section DG-6 10-31-78 I

ASM Diesel Generator Building DW I

-272 Cross-section DG-2 509ER50060 11-1-78
ASM Diesel Generator Building gg sg.G-y% DW '25 224.

-273 Cross-section DG-3 SUPE RSCDCD 11-1-78
ASM Diesel Generator Building BV 5% 43'l SW 2 s - 21 L. |
-274 Cross-section DG-4 11-1-78
ASM Diesel Generator Building STW
-275 Test Pit #2 East Wall 11-6-78

-

ASM Sheet 1 of 2 DW
-276 Dutch Cone bearing vs elevation 11-6-78
DAH P-1 DW
-277 Dutch Cone bearing vs elevation 11-6-78

I DAH P-2 DW
-278 Dutch Cone bearing vs elevation 11-6-78
DAH P-3 DW
-279 Dutch Cone bearing vs elevation 11-6-78
DAH P-4 DW

^^

-280 Dutch Cone bearing vs elevation 11-6-78
DAH P-5 __ DW

_

-281 Dutch Cone bearing vs elevation 11-6-78
DAH P-5A DW
-282 Dutch Cone bearing vs elevation i 11-6-78
DAH P-6 DW
-283 Dutch Cone bearing vs elevation '11-6-78 |
DAH P-7 DW

'

-284 Dutch Cone bearing vs elevation 11-6-78 |
DAH P-8 DW I !

-285 Dutch Cone bearing vs elevation 11-6-78 .

DAH P-9 DW
-286 Dutch Cone bearing vs elevation 11-6T8 ,

DAH P-10 DW '
~[~ |

~
l

-287 Dutch Cone bearing vs elevation 11-6-78
DAH P-11 DW

'- ~-288 Dutch Cone bearing vs elevation 11-6-78
'

DAH P-12 DW
-289 Dutch Cone bearing vs elevation 11-6-78:

- I
'

DAH P-13 DW |
'

-290 Test Pit #2 - East Wall 11-20-78
~'

DAH Sheet 2 of 2 DW
l cTII"' _ _ _ _
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SK-G-2M. Test Pit #3 - North Wall
~

DAH DW
11-20-78~

Test Pit #1 - South Wall
DAH Dw | ;

~ ~

Cross-section A-A' - Tank Farm
DAH DW l

-294 11-27-78Cross-section B-B' - Tank Farm
DAH SW
-295 Cross-section L-L' Condensate 11-27-78
DAH Storage Tanks '5OPER.SEOCO BV sr&432. DW

0~ ~ ~

Cross-section J-J' - Guard House
DAH STW

-297 Cross-section 4-Q' - Unit i 11-27-78
DAH Transformers DW !

-298 Cross-section R -R' - Unit 2 11-27-7A
DAH Transformers DW

'

-299 Cross-section'G-G''- Radwsste 11-27-78
DAH Building - SW

~

-300 Nthat'Iocht:ios bli[' r 11-30-78
'

YKA SW

Piezometers and B rros Anchors along9 - Diescl Generator11-30-78-301 Cross section G-G
DAH Building SUPERSEDED BY 269,272,273 DW

Piezometers and B rros Anchors along9 - Diesel Generator11-30-78 7' '

-302 Cross section H-H
iDAH Building SUPERSEDED BY 269,272,273 DW |

Piezometers and B rros Anchors along 11-30-78-303 9~
Bu$fkin[S R ED B 2 2$$f3 DWDAH

-304 Superimposed load intensity, & 12-13-78
__....

PKC settlement vs time - Turbine Building SW '

-3_05 Superimposed load intensity, & 12-13-7W
PKC settlement vs time - Auxiliary Bldg. STW

-

-306 Superimposed load intensity, & 12-13-73
PKC settle. tent vs time - React. Cont. Bldg. SW |
-307 Subsurface Cross section D-D' 12-26-78
DAH Tank Farm & Oily Waste area SW
-308 Subsurface Cross section B-B. 12-20-73
DAH DW
-309 Subsurface Cross section E-Ee 12-20-73 .

DAH SW
-310 g el g r g , g t g g e g era- 12-25778 i

DW IASM Midland plant area (1978) '
1-3-iU I~~-311 Piezometer elevation and Pond

PKC elevation vs time for Dike area DW
. _ _ .

-312 Piezometer elevation and Pond 1-3-79
__

PKC elevation vs time for Dike area DW
-316 Shear strength vs moisture content 1-24-79

~

ASM Diesel Generator Building 'SW~ -

.

~3 1-29-79
-

'

Foundation Settlement Monitoring
PKC DW

_ _ _ _ __ _ G T Ov___ __ __ _ _ . _ _ _ _ _ _ _ _ _

-
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SK-G-318 Settlement Record Table 1-29-79 |

PKC Sheet No. 2 DYW |
-319 Diesel Generator Building 2-15-79
PKC Foundation Layout and load intensity DW
-320 Underground utilities and 2-20-79
ASM Bechtel borings 1977 to Present STW
-321 Gradation ^of Clays - Diesel 2-27-79

Anatysss
ASM Generator Building DW
-322 Gradationgof Sands - Diesel 2-27-79
ASM Generatordu'[ldInY DW I

_ -323 Cc and Cc / 1 + e vs elevation 3-1-79 Io
ASM Diesel Generator Building DW
-324 Shear strength vs 7. sand content 3-1-79 !
ASM Diesel Generator Building DW
-325 Activity vs elevation - Diesel 3-1-79
ASM Generator Building DW
-326 YaTefcontent, Atterburg limits vs 3-2-79
ASM elevation - Diesel Generator Building DW
-327 Void ratio vs elevation - Diesel 3-2-79
ASM Generator Building DW
-328 Percent less than #200 sieve size vs 3-2-79
ASM elevation - Diesel Generator Building DW

~~~

~]-329 Percent less than 2 size vs elevation 3-2-79
ASM Diesel Generator Building DW i
-330 Excavation plan for the Service and 3-8-79
ASM Circulating water structures STW

- - -.. .

-331 Sections A-A' ari B-B' - Service 3-10-79
ASM and Circulating water structures SW i

-332 Sections C-C', D-D', & E-E' Service 3-10-79
_

i

ASM & Circulating water structures STW
. - - _ _

-333 Su:mnary of compaction test results 3-14-79
ASM (20,000 ft. lbs .) DW
-334 Summary of compaction test results '3-14-79
ASM (56,000 f t. Ibs.) DW
-335 Cross-section F-F' - Auxiliary Bldg. 4-5-79
ASM South SUPERSEDED BY SK-G-379 DW
-336 Cross-section 0-O' Auxiliary Bldg. 4-5-79 i

ASM CANCELLED |
-337 Crosc-section H-H' - Auxiliary Bldg. 4-5-79_ |
ASM North DW l

Cross-section Q-Q' - Radwaste Bldg. 4-5-7'97 l''--338
ASM T1/Avindsh
-339 Cross-section K-K' - Diesel 4-5-79

'~

ASM Generator fuel oil storage tardes Avinash..

-340 Cross-section S-S' - Service 4-5-79
-

ASM Water Building STW |

-341 Cross-section T-T' - Service 4-5-79 !
' ~

ASM Water Building STW j
ga

_ _ _ _ _ - _ - - _ _ _ -
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SK-G-3421 Cross-section U-U' - Service 4-5-79
ASM Water Building PLH
-343 Cross-section V-V' - Oily Waste 4-5-79
ASM Building PLH
-344 Cross-section W-W' - Oily Waste 4-5-79

,

ASM Euilding PLH |
-345 Cross-section X-X' - Turbine / 4-5-79
ASM Auxiliary Building CANCELLED
-349 Cross-section I-I' - Service 5-19-79
PKC Water structure SW
-350 Cross-section J-J' - Chlorination 5-23-79
PKC Building STW f
-351 6-22-79 '

Shear strength vs wet density
AM PLH -

-352 6-22-79Shear strength vs dry density
AM PLH
-353 6-22-79Shear strength vs uater content
AM PLH
-354 Shear strength vs water content 6-22-79
AM co m PA c 1 I oA) PLH'
-355 6-22-79cc / 1+eo vs dry density
AM Pm

-

-356 i Yd & shear strength vs we 6-22-79 |AM | PLH I
-357 6-22-79

Water contentas, dry density (V 5 ,

% Citr% u hier couTenT B rA F ) PLHAM

Void ratio vs dry density 6-22-791
_

-358
AM PLH '

Shear strength vs dry density 6-22-79
._

-359
,

AM PLH
__ ,

-360 Peak shear strength vs percent 6-22-79
|

:

AM strain PLH

-361 Water content vs dry density 6-22-79
AM vs shear strength SW
-362

AteHotst;ehtuvs dry density v5 6-24-79 |
AM ce m ea ts s cu wang ecm e.n m . sun SW

'
_

363 Compaction water content vs 6-24-79 .

AM compressive strength SW j
-364 6-2b79 '

Shear strength vs wet density
AM STW
-365 Diesel Generator Building l'ocation 8-9-7E T~~
AM of Deep Borros Anchors & Sondex STW
-367 ' - - '

Backfill location - Test Pit 1 10-15-79
J0W DW
-368 Backfill location - Test Pit 2 10-15-7 )

~

- J0W - Dw '
-369

.

Backfill location - Test Pit 3 10-15-79
J0W DW

GT-e2
_ _ _ _ _ _ ___
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SK-G-370 10-15-75-
Bakfill location - Test Pit 4

J0W DW
-371 Tank Farm clean up and inspection 10-15-75
J0W plan DW I

-374 Tank Farm investigation 10-15-75
J0W DW
-377 Backfill locat. ions - Tests taken 12-17-75
J0W outside 4 tanks in Tank Farm RVO

-379 Cross-saction F-F' - Auxiliary 12-20-79 *

_ASM Bui? ding South STW
-382 Backfill locations - inside tanks 1-17-80
J0W in Tank Farm DW
-383 Backfill locations - outside tanks 1-17-80
J0W in Tank Farm DW
-395 Settlement vs time 3-7-80

~VA Feedwater isolation chambers SW 2.5-109
-396 Settlement vs time - Condensate stor- 3-7-80

VA age tanks North tank (Sht. 1/2) SW 2.5-95
-397 Settlement vs time 3-7-80.

VA Chlorination Building SW 2.5-99
-398 Settlement vs time 3-7-80

VA River intake structure SW 2.5-106_ _ . _ . ._. 7-399 , Settlement vs time 3-7-80
g

VA | Radwaste Building SW 2.5-98
-400 Settlement vs time 3-7-80

VA Service water valve pitt STW 2.5-108 L __,,,,

-401 Settlement vs time 3-7-80
VA Cooling tower SW 2.5-105

-402 Settlement vs time _ 3-7-80
_

r
_

VA Diesel fuel oil. storage tanks SW 2.5-96
__

-403 Settlement vs cime 3-7-80
VA Make-up water pump structure SW 2.5 _107

-404 Settlement vs time '3-10-80,

VA Deaerator tanks SW 2.5-104
-405 Settlement vs time-Oily waste storage 3-10-80

VA tank & oily waste treatment building SW 2.5-94
-406 Settlement vs time 3-10-80 ,

VA Transformers (Sht. 1/3) Unit 1 SW 2.5-92
-407 Settlement vs time 3-10-80 ,

VA Transformers (Sht. 2/3) Units 1&2 SW 2.5-92A|
-408. Settlement vs time

'

3-ll-8 F ~[~-'
VA Evaporator Building SW 2.5-103'

..

-409 Settlement vs time-Circulating water 3-11-80
.

VA intake structure & retaining wall SW 2.5-100
-410 Settlement vs time - Tank farm 3-11-80

~ ~

|
VA (Sht. 1/3) Borated water storage tanks STW ' 2.5-93

-411 Settlement vs time - Tank farm 3-11-80
, _

,

VA (Sht. 2/3) Primary and utility tanks SW 2.5-93A
_ . , ,
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SK-G-412 Settlement vs time 3-11-80i
VA Circulating water discharge structures SW l2.5-102

-413 Settlement vs time - Service water 3-14-80j
VA pump structure and retaining wall SW |2.5-101 |

-414 Settlement vs time 3-14-80 !

VA Reactor Buildings SW 2.5-91
-415 Settlement vs time 3-14-80

VA Turbine Building (Sht. 1/2) SW 2.5-89
-416 Settlement vs time 3-14-80 I

VA Turbine Building (Sht. 2/2) SW l2.5-89A i

-417 Settlement vs time 3-14-80 | 1

VA Administration and service building SW 2.5-97 I
-418 Settlement vs time 3-15-80 | |

VA Auxiliary Building SW '2.5-90 |

-419 Location of settlement markers 4-30-80
VA RVO 2.5-48A

-420 Settlement vs time 5-5-80
VA Tank fam (Sht. 3/3) Dike wall SW 2.5-93B

-421 Settlement vs time 5-8-80
VA Transformers (Sht. 3/3) Unit 2 SW 2.5-92B

-422 Settlement vs time - Condensate 5-8-80
VA storage tanks (Sht. 2/2) South tank SW 2.5-95A i

-423 Piezometer and pond elevation vs time 5-13-80 I-
|VA Cooling pond dike SW J z.5 UC

-424 Piezometer and pond elevation vs time 5-21-80 | |
VA Cooling pond dike SW 2. 5 - 1 l ! I

-425 Optimum moisture content vs 6-2-80
-

| |

J0W field moisture content DW |
'

-428 Cross-section G-G' 6-24-80 i,

VA Radwaste Building SW
-429 Cross-section N-N' 7-7-80

| |VA Tank farm RVO
-430 Cross-section P-P' 7-7-80

_

| | |

|

VA Tank farm RVO |
-431 Cross-section 0-O' 7-7-80

VA Tank farm RVO
-432 Cross-section IcL' 7-14-80 | I,

VA Condensate storage tanks DW |
'

-433 Cross-section M-M' 7-17-80 |
VA Turbine Building DW |

-434 Diesel generator building
~

7-17-80 }~
.

VA boring plan DW
-435 Cross-section DG-1 7-18-80 ~"-

-

VA Diesel generator building RVO
-436 Cross-section DG-2 7-18-80

"- VA Diesel generator building DW* '

-437 Cross-section DG-3 7-18-80
' ~

VA Diesel generator building RVO
___-
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- 'PE NAL RESUME 'g, g,
,

f..- NAME- Shsrif S. Afifi 10/27/80
'

-

55 ( Assist. Chief Soil Engineer 28, -'

M '
' CLASSIFICATION GRADE

.

ORGANIZATION & LOCATION2. -

.gy Division, Geotechnical Services, Ann Arbor {
55
su

@ 21/2" m 21/2" GLOSSY BIRTHDATE 0/29/37 U.S.A..CITIZENSHIP

$r$ 9/17/73g
ORIGINAL BECHTEL EMPLOYMENT DATE

$_h: .
-

N/A
g:- RE EMPLOYMENT DATE(S)

_

s .

:= Barbara Jean Afifij.,} SPOUSE'S N AME

.g PHOTO DATE
CHILDREN BIRTHDATES 3/1/70

m. .

!!b
5

MILITARY SERVICE & RANK '

b
E9:- PROFESSIONAL LICENSES AND SOCIETIES
a:=

[j Professional Engineer, Michigan -
*

g Member, American Society of Civil Engineers
, .,

f(
f.

EDUCATION AND PERSONAL DEVELOPMEN'T PROGRAMS

oto REE. cERTe ricATE. ETc..

SCHOOL

k M AJOR (CR SUBJECT) DATE
B.S. Ain Shams University Civil Engineering 1961Cairo, Egypt

M.S.E. University of Michigan Civil Engineering 1967
*

Ann Arbor, Michigan -
,

Ph.D. University of Michigan Civil Engineering 1970
Ann Arbor, Michigan-

.

.

, OTHER SIGNIFICANT INFORMATION (Refer to instructions before completing)
.. , . . . _ .,

ACHIEVEMENTS:-

Afifi, S. S. And Wocds, R. D. (1971), "Long-Term Pressure Effects On Shear
Modulus of Soils," JSMFD, Proc. ASCE, Vol. 97 SM16, pp 1445-1460, October.

Afifi, S. S. and Richart, F. E., Jr. (1973), " Stress-History Effects On Shear
Modulus of Soils," Soils and Foundations, Japanese Society of Soil Mechanics.
and Foundation Engineering, Vol. 13, No. 1, pp 77-95, March.

~ f Afifi, S. S. and Luscher, U. (1973), " Permafrost Thaw Settlement," A
_ paper presented at the 10th Annual Symposium on Engineering Geology and

Soils Engineering, University of Idab6, Mascow, Idaho, pp 1-17, April.
/;

C

i.

1. ,

- , __ l
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;g NAME:
... OTHER SIGNIFICANT INFGRMATION (Continued)
5. Luscher, U. and Afifi, S. S. (1973), " Thaw Consolidation of Alaskan
; f . Silts and Granular Soils," Permafrost: The North American Contribution '.

j,; to the Second International Conference on Permafrost, National Academy
g- of Science, Washington, D.C., pp 325-334, July.
g. LANGUAGES:

} Speak and read Arabic, read French.
j GEOGRAPHIC

PREFERENCE: - -'=

j USA

j. ASPIRATIONS: ~
-

m
. Continued technical development in the area of Geotechnical Engineering.

' '] -

Progress within the geotechnical organization to higher management levels. --,

j
(USE SUPPLEMENTAL PAGE. IF REQUIREC

K-

5 WORK HISTORY
- .

5 - ,

~i DATES M O..Y R . COMPANY. DIVISION OR POSITION HELD.
l DEPARTMENT: SUMM ARY OF RESPONStelLITIES ANDFROM TO LOCATION AND SUPERIOR SIGNIFICANT ACCOMPLISHMENTS

..

-j 9/78 Present R&CF Geotechnic.al Assistant Chief Soils Engineer-
-

j , Services, Ann Arbor Responsible for the activities of the
? (S. L. Blue and Ann Arbor Soils Group which provides Soil
3 ( H. H. Burke) Engineering Services to in-house nuclear
a and fossil power projects. The work

includes subsurface investigations,.. -

i preparation of foundation reports, safety
i

~"
'

analysis reports and constructionj specifications, and the support of
-g construction activities. Areas of.,

,

particular involvement include in-s'itu.? 7 ~~*

' =
measurements of soil properties, laborato-

- testing, foundatica evaluations, water
i front structures, and soil dynamics.'
i

i '

3/74 9/78 H&CF Geotechnical Soils Engineering Supervisor - Supervisio
!' Services, Ann Arbor of soil engineering work associated with

-{ (S.L. Blue and nuclear and fossil power projects.
. . . ' ' . H. B. Burke)'.

. - ,+; - -
. - - - .

.

" 'X r - . 9/73 3/74 '- H&CF Geotechnical .,
assignments in soil engineering aspects
Senior Engineer - Worked on various

' '? n Services, Ann Arbor.--

(J. H. Allen) of nuclear and fossil power projects.
.c t . . = . . :,--- - .-.h- ,

-
;- =

_

, . . ... . ,4. . ;;;.;.-
- -

-
_

-
_ . _ -- . -- .-

. .
- - .as: .

.. , ,

I

. -

(USE SUPPLEMENTAL PAGE.IF REQUIRED
.
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DATE3 MD YQ, CnMPANY. BlVIIIEN C3
'hE PO!IT13N NELS.
. GEPARTMENT4 sUMM ARY OF REsPONstslLITIEs ANoE FROM TO LOCATION ANo SUPERIOR slGNIFICANT ACCOMPLisNMENTs .(+
=

{ 6/70 9/73 ' Woodward-Clyde Staff to Senior Staff Engineer - Worked o
@ Consultants, Oakland, the geotechnical engineering design of the i5 California, (U. Trans-Alaska Pipeline Project. Preparedj Luscher) the soil engineering properties reportsE
h

required for design of the 800-mile

pipeline. Also worked on slope stabilityB 3 evaluations, bearing capacity evaluations,j
. pile design and buried pipe support

"

j -
. ;;: _ design. -

..

.

.

}: e *

E 1/66 5/70 The University of Research Assistant, Teaching Fellow, andE 4. Michigan, Ann Arbor Graduate Student - Conducted research in5 (F. E. Richart, Jr.) soil dynamics, and assisted in teaching
~~

.

;f[ soils courses. Completed Ph.D. degree
program.

@-..r
.

,

9/61 12/65 Ain Shams University, Teaching Assistant - Taught undergraduate
||

_ ,,

Cairo, Egypt (H. students soils and structures in sessions !5 Mostafa) designated for problem solving
E.

5 9/61 12/65 Sabry & Yousef Engineer (part-time) - Design of'

?J Consulting Engineers, foundations and structures for industrial5 19 Khalek Sarwat Str., and residential facilities.
3 Cairo, Egypt (A.
3 I
Je

Sabry)
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Bechtel Associates Professional Corporation,

mg,p ) Intar-office Memorandum
. <.

GEOTECH
ANN ARBOR

DISTRIBUTIONTo Distribution Date August 3, 1979 ,3y |#
' ' *',

p
Subject PROBLEM ALERT - ACWNi #[From T. E. JohnsonIncorrectly Placed Backfill ongy; g,

,

soitsp _ sp/Of Civil / Structural, . _' F
_ _ i.. ! 3. . _ DFCopies to File: 502 -

At Ann Arbor Office }%2 V " Y D '
i |"

%iM / _
7

?!. min # . /43V'

Attached for your' review is a draft copy of the Problem Ale .ros t "I 22 0 FILE'W>s
%Ect Aus 4 tah 'to be issued on the large settlements at Midland due to theincorrectly placed backfill. It is requested that your cor=ents

be forwarded to us by August 10, 1979
%.,5, ,,,u47 y

,

)(Lb I'

. - w,.,-.

D%
T. E.' Johnson JE

TEJ/GT/wh
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Distribution:
E. Runbaugh
K. Wiedner

J.Milandin[P. Martine:
R. Castleberry

.
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S. Afifi
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/ I. DESCRIPTION OF PROBLEM
. .

Insufficiently compacted plant area backfill under the diesel
-

generator building was discovered because of excessive settlement
during construction. Both granular and cohesive soils were improperly
compacted in other areas of plant fill as well as the diesel
generator building. This required extensive reanalysis and/or
modifications of the diesel generator building, the service water
structure, the feedwater isolation valve pits, and portions of the
auxiliary building.

Based on a thorough investigation, the most probable causes for the
resulting remedial work include the following.

A. All types of compaction equipment used for plant area backfill*

were not prequalified for. lift thickness and nu=ber of passes.,

This was particularly true for the'small' hand-operated equipment.-

Except for the heavy earth-moving equipment used to construct
the plant area dikes, reliance was placed on acceptance being
established by end result ASTM acceptance tests.

B. An audit has shown that the testing laboratory failed to-

obtain meaningful and accurate results af ter performing the
ASTM acceptance tests. Some examples are the following.

1. More than one-half of the test results for relative
density and percent compaction were outside th'e theoretical
comparison limit.

2. Incorrect soil indentification and calculation errors
were also present.

C. The quality assurance (QA) and quality control (QC) departments,

only provided a surveillance program in lieu of an inprocess,
in-depth inspection program. In addition, a continuous,
thorough review of the testing methods being performed was not
carried out.

II. APPLICABILITY

These conditions ere applicable to all projects where structures
are supported fully or partially by co=pacted backfill material.

. .

ORIGIN: ENGINEER: CHIEF PROBLEM ALERT DATE:
AA0 ENGINEER:

G.A. Tuveson T.E. Johnson Large settle =ents due NO:
to incorrectly placed

j backfill
'

.

|
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III. CORRECTIVE ACTION.
.

A. The structures are being modified to compensate for the in
-

.

situ soil conditions using the following solutions:
1. Underpinning by the use of caissons and piles for structures

partially supported by fill *

2. Reduction of residual settlement by surcharge loading
structures totally supported by fill N

3. Elimination of the possibility of liquefaction of extensive
sand backfill areas during a seismic event by installing
a pemanent dewatering system

T.*

The earthwork specification has been ' revised so that all soil
' compaction requirements are clearly defined in the specification.

.

C. QA rewrote its inspection plans to i=plement the requirementsin the specifications.
,

D. A resident geotechnical soils engineer has been assigned to-

the site to oversee the backfill operation.
E.

The soils testing laboratory has been made aware of all testing
discrepancies and have taken actions to prevent recurrence.

F. All of the construction equipment to be used for compacting
the various types of soils at the site are being qualified to
a maximum lift thickness with a specified number of passes.

IV. ACTION RECOMMENDED TO BECHTEL PROJECTS
= .

I A. The backfill compaction criteria for project earthwork specifi-!

cations should have a method basis as well as perfomance
criteria for acceptance; 1.e., each type of compaction equipment
should be qualified at the jobsite for the respective type of
soils to be co=pacted. This qualification includes lift
thickness and number of passes. The final acceptance criteria
are still to be based on testing by the appropriate ASTM
acceptance standard.

,

B. A resident geotechnical soils engineer should be assigned to
the construction site to provide technical guidance and assistance
in directing the earthwork, which includes coordination with
the soils testing laboratory.

*.

SUO1G00
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C. The soils laboratory testing specification should be a separate
specification and not part of the physical testing specification
which includes other materials such as concrete and reinforcing
steel.

D. The subcontract for soils testing performed at the jobsite
should be awarded to an engineering firm that is specialized
in the soils area.

E. Quality assurance manuals or vendor procedure manuals for the
soils laboratory testing should be reviewed by geotech as well
as project engineering.

F. A maximum limit of the number of times a proctor curve may be
used as representative of the material being placed should bec

'

established. ' P
~

E
C

G. To minimize errors in testing, the soils testing laboratory :-
bshould include the following practices in its testing procedures '

manual.
)
E1. Cohesive Soils - The moisture content of the field

densities cannot fall outside the zero air voids curve
e
7for the respective specific gravity.
L

E2. Granular Soils - The stock piled material should be
$

'

tested for relative density by both the wet and dry
methods as defined in the ASTM standards to ensure that

{,
Sthe maximum density attainable will be used in placement.
'/

H. Backfill Under Structures

1. Only granular material should be used with a specified ;

gradation band monitored by frequent gradation tests.
$
$2. To ensure that proper compaction is obtained, the frequency J'oL plotting-proctor-curves or maximum / minimum-density ctests should--be-increased. c r 7es r * ' ? /* / ' /? C ' * *

1;;,,- ig (ce d ,e e n v. t e. / As .rvom RY W. MMMG SDLC " " '
-

3. Consideration should also be given to performing static
Plate bearing tests as defined in the ASTM standards. The
resident geotechnical soils engineer should have the
option of requesting this type test when appropriate.

.

.

9
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Inter-office Memorandum g J)
Esojtm iaj W
'gfg a i3 TfM :

To E. A. Rumbaugh
ou, November 28, 1979 '

_ .-
subject Problem Alert - Large Settlements p,om J. Milandin E:R1M4*?i6Due to Incorrectly Placed Backfill FC[ j j -t

of Quality Assurance Bo!ET | | gi

JWi W O FILE
At Ann Arbor SF * 3* ''=g WCopies to

T. E. Johnson W. T. Kellermann ~9.
G. A. Tuveson S, Le Blue.
S. I. Heisler 3

The subject Problem Alert was originated by Ted Johnson as a result of
a meeting which we held on June 13, 1979. The Problem Alert was, in
effect, issued to take advantage of the tiidland problem by providing
for certain revisions in our specifications and controls, to preclude
such a situation from recurring on another project. As you recall, Isuggested the Problem Alert.
with me to insure that QA concerns were included.Ted Johnson has been working very closelyTed issued the report
to Ken Buchert on October 19 and received a reply, attached, from KenU
Buchert, apparently incorrectly dated, on August 27, 1979.

Buchert's reply, in effect, deleted all the recomended corrective actions
by the Ann Arbor Office and effectively stated corrective actions which

-

are essentially the same as the present program. Without the AA0recomendations, the Problem Alert is truly incomplete. It will not
prevent the problem from occurring again once this Problem Alert has beenfiled.

The idea behind the recommended action of the Ann Arbor Office was
-

to perserve these experiences by revising generic specificaticns and
control procedures which govern the placement of backfill.

It is requested that you look into this matter to detemine why the
San Francisco Power Division Civil Structural Chief rejected the corrective
actions proposed by the Ann Arbor Office. Each of those actions, which were
proposed, were tied back to problems which were identified during the course
of the investigation and were carefully developed to preclude the recurrence
of such a situation in the future. Themfore, as the situation now stands,
if the office follows through on the Buchert August 27 letter, new projects
may fall into the same situation as Midland did when memories dim.
Please respond by 12/12/79.
matter to be handled by an MCAR.Please advise whether you consider this a

d
-.

. Milandin
. JM/le

JM-79-122 ,

File: AA0-QAR-79-66 !-

i
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' * .- (3echtel Associates Professional Corporatic
. . .,

/3 3,.pj Inter-offico Memorandum,

:

To R. L. Castleberry Date 13 September 1974
isu%ect Plant Area Fill F'om 8.A.MAIE@Midland Units 1 & 2

Job 7220-001 of Geotechnical Services,

copies to J. H. Allen As Ann Arbor - E
H. H. Burke /W. R. Ferris
J. C. Hink

; R. L. Rixford
J. O. Wanzeck
1320,3410

!

i
This memo is intended to assist in preparing your formal response to

|

Item 3 of BCBE-370 regarding compaction requirements for the plant
Herein, we address recommendations given in the soils reportsarea.

prepared by Dames & Moore for the Midland project and compare them; with our earthwork specifications.
The material in this memo confirmsour previous discussions with your group.

i
' The evaluation here pertains to plant area fill supporting and

surrounding structures, any Category I slopes in the plant area, andthe berm fill.
'

,

In-Situ Clays ',
.

Tables 1 & 2 attached (taken from Dames & Moore's soils report of
June 28,1968, Page 15 and its supplement of March 15, 1969, Page 16)

,

'

present compaction recommendations for fill and backfill.
{ In theJune 28, 1968

report, the minimum clay compaction is recommended to;

be 95% for support of critic'Af structures, 90% for support of non-
'-

j
critical structures, an'd 90% adjacent to structures, respectively;

- ~

!

all percent compaction values are according to ASTM D 1557 Method D
(about 56,000 f t-lb compaction energy). In the March 15, 1969 report,

;

i

the minimum clay compaction is recommended to be 100% for support.
of structures, 95% adjacent to structures, and 90% for area fill

;
;

j
(not supporting or adjacent to structures); all percent compaction
values are according to Bechtel Modified Compaction (BMC: 20,000 ft-lb,

compaction energy). '

s

Specification 7220-C- 10 (Section 13.7) requires 95% of ASTM D 1557
Method D for in-situ clay in the plant area and berm.

;

i In comparing the reports w'ith the specification for in-situ clay
supporting structures, it is seen that.the specification and the| 1968 Dames & Hoore report are identical. Also, the specificntion
and the 1969 report are consistent since 95% of ASt! D 1557 Method D
ia-approximately equivalent to 100% BMC in some soils. However,

1
*

|

SBS00233
,

- --.e - - , , - - -c-.,-ew -- .m-v-. - , . - - - - - - - - - - . + - ,----e---,,m.,,-,...--,-,-y- --r .- -



-

. 1
e. .

" '

Bechtel Associates Professional Corporation
-

.

. R. L. Castleberry
13 September 1974
Page Two

l

1

)

the requirement of 95% of ASn! D 1557 Method D given in the
specification is the applicable criteria for compacting clay tosupport structures. Further assurance by conducting shear
strength tests is required (see Section 12.4.8, Specification
7220-C-210). Compressibility tests may also be required.

The berm fill must be compacted to 95% of ASDI D 1557 Method
D to insure adequate seepage protection and stability.

Category I fill placed within the failure zone of a slip circle
may require a degree of compaction higher than 95% of BMC,because of design for the full SSE. However, it is conceivable
that in-place fill compacted to 95% of the BMC will be adequate
if strength and permeability properties are shown to be adequate.

Similarly, in place fill supporting light structures may be.

adequate at 95% of BMC provided its strength and compressiblityare shown to be adequate.

Fill in the plant area which will not support structures or
pipes or be placed within the failure zone of Category I slopes

s

may be compacted to a lesser degree than 95% of ASTM D 1557
Method D (e.g. 95% of BMC). This agrees with Dames & Moore's
1969 report and is consistent with their 1968 report which
requires only 90% of ASE! D 1557 Method D.

In-Situ Sands

The Dames & Moore June 1968 report presents recommendaticns for
compacting sand in terms of maximum density while their March 1969
report presents recommendations in terms of. relative density.
later report is considered more applicable for sands since relativeThe

;

density is one of the basic parameters required to control liquedfaction. Therefore, in-situ sands supporting structures must be
compacted to a relative density of 85% (ASD D-2049). For well-
graded sands around structures, the 80% relative densitp.specified

,

I

i 211 is adequate.

E: 'L 9r y in-situ clay which will be supporting structures
or be involved in Category I slopes and the berm must be compacted
to 95% of ASTM D 1557 Method D.

If the fill is aircady in place according to BMC, it may be adequate
for some structures, pipes, or slopes, provided it is shown bysufficient testing that

its strength, compressibility and seepage
:

!
|

SBS00234
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Bechtel Associates Professional Corporation
.

.
,

R. L. Castleberry 1

!

13 September 1974
Page Three

characteristics are adequate.
shear strength and consolidation testing.This requires sampling and laboratory

Section 12.4.8 of the
Compaction curves using both ASTM D 1557 Method D and Bechtelearthwork specification addresses this issue for any in-place fill.
Modified Method must also be developed and correlated with shear
strength and consolidation test results on the compacted soil to
evaluate the compressibility and shear strength achieved from
both methods of compaction for the in place fill.

This information will allow a complete evaluation of any in-place
fill for its proposed function, in addition to providing information
which will be needed for the FSAR.
questions as to how fill should be placed in the future.It should also clear up any

We will be happy to discuss this matter further with you at yourconvenience.

. *
*

J.v<le / .e
m

S. S. Afi(f v g-1
SSA: lab
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|y TABLE 1ti -

~~
| j

Minimum Compaction Criteria from Dames & Moore

June 1968 Report **
)
|

|

!
1

Recommended Minimum Compaction Criteric
Percent of Maximum Density *

On-Site On-SitePurpose of Fill Cohesive Soils Granular Soils
! Support of Critical 95 100

,

i Structures
|

Suoport of Non-Critical 90 95
.I. Structures,

Adjacent to Structures 90 95

.

I

} * Maximum density and optimum moisture content should be determined by
the ASD! Test Designation D 1557 Method D.

'
i

i

l

.

.

.

.

.

** Report, Foundation Investigation and Preliminary Explorations for
Borrow Materials Proposed Nuclear Power Plant, Hidland, Michigan,June 28, 1968.

SBS00236
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TABLE 2

Minimum Compaction Criteria from Dames & Moore.

March 15, 1969 Report ***

.

Recommended Minimum Compaction Criteria
On-Site On-Site

Sand Soils Clay SoilsPurpose of Fill Percent Relative Density * Percent of Maximum Densi
Support of Structures 85 100

,

Adjacent to Structures 75 95

Area Fill (not supporting 70 90or adjacent to structures)

* Maxi =um and minimum density of sand soils should be determined in
accordance with ASTM Test Designation D-2049,\

** Maximum dry density and optimum moisture content should be determined
in accordance with ASTM Test Designation D-698, modified to require

-

20,000 foot-pounds of compactive energy per cubic foot of soil.

.

.

.

.

.

*** Supplement to Report, Foundation Investir,ation and Preliminary Explor-
ations for Borrow Materials, Proposed Nuclear Plant, Midland, MichiganMarch 15, 1969.

!
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*j !!INI21Ul! C0!! PACT [0N CRITERIAi

i PLANT AREA FILL AND BER?!,,,

J

|
Function of Fill itinimum Compaction Criteria

In Situ Sand ( } In Situ Clay ( }

Support of Structures ( } 35% 95%

Adjacent to structures 80% -

(Gradation specified in i
'

7220-C-211)
,

Category I Slopes 95%-

Berm 95%-

Area Fill (not supporting 95-

or adjacent to structures)'

(1)All sand compaction is in terns of relative density as
| determined from ASt! D 2049 test.

( )All clay ce=paction is in terrs of maximum density as
determined by ASt! D 1557, l'ethod D except for area
fill not supporting or adjacent to structures. In,.,

'

these areas, AST.! D 1557 may be altered such that only
20,000 ft-lb/ft3 of energy veuld be required.

(3) Strength and conpressibility testing cay be required
to confim adequacy of fill.

.

' t..
-

I -O %

e

e

\
*
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Mr.J A Rutgers pi.

P oject Manager ,- f
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Bechtel Power Corporation -

.,

PO Box 1000 9'#-'

Ann Arbor; MI 4810,6 / c".I/'7 4'

MIDLAlID PROJECT -
RE40 VAL OF IDOSE SAND - ,M' ~~
FILE 0130 UFI 08*06 SERIAL 7802

Reference: 1.) Consumers Power Cc=pany Letter, Serial 3h78, Dated October 6,19
2) Bechtel Letter,. BCCC-3587, Dated Octo'ber 23, 1978 "

-

- 3) Bechtel Letter, BLC-8167. Dated Septesber 17, 1979
9 '

Ue have reviewed Bechtel letter, BLC-8167, (Reference 3) and disagree with the
conclusion that Bechtel is not responsible for the additional costs associated
with efforts to resolve NRC C.uestion 362.2. We disagree for the followini; re?.-
sons: -

~ [. The !GC raised the loose sand question in early 1970. On Page 8.00-1 df the
PSAR, Bechtel provided the !BC with a discussio:2 of how the sa: ids vould be-

'

. treat ed . The Bechtel intentions as stated in the PSAR irere as follows:
"For example, in those areas 'of the turbine building adjacent to the emer-

t gency diesel generator building, existinc sand vill be re. moved it further
i tests show relative density of this sand is less than 755." It is obvicus
I ths.t in place density testing was intended to be performed in.ordor to verit

the natural sand densiti.es. * *
-

.
... .

,2 . Bechtel Engineering coh:.unicated this commitment to constructica in 1975 by
placing a note on Draving C kk' indicating that sands with lens than 7% '

relative densities must 'be recoved. '

-

3. The loose sand cornitment was also delineated in FSAR Section 2 5.l .5 1.'i'

This 'vas a sta:ement thsn the design drawing. (C kh) was issued to ree.uire
re . oval of looce sands with felht'ive densities le'ss than 75%.

-

. .

-
.

. . - -

, ,

.
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k. In 'mid-1978, 'Bechtel Engineering asked both the Bechtel Construction and
, .

. Consumers Power Company Field Engineers. if they had any knowleidse of ..

density tests taken for the purpose of cl' earing arens'where natural sands.

had existed. Consumers Power Company civil field personnel spent several
.* days looking at records in Jackson t.o identify any field tests perto,rmed

.to docum.ent the densities of the sand. All . efforts by Bechtel and Consu=ers

| ~ Power Company were unable to identify any documented field density tests -
|. which would resolve this question. In,mid-1978 when th'e investigation oc-
| curred, all of the areas in question had been covered by approximately 30'

~

.

of backfill. .

.
.

If, see=s obvious t'o .us that although field ' density tes'ts were to be pe' fer=ed to,r

approve areas where natural sands exist,ed, the'y were not performed' or if per- .

for=ed, they were not doc,ucented. Based on the inability to show by doctmenta-
*

| tion that the cor.ditment had bee'n adequately addressed, borings were ordered
by Bechtel Engineering to resolve the NRC question. If density test had been;

I
| perforded and documented initially, the recent borings and engineering analysis .

vould not have been required. Failure to properly meet PSAR and FSAR commitments,i .

f and the requirements of Draving' C kk, has resulted in significant costs to
L Consumers Power Company.

'Therefore, we do not ' accept the argument that because the recent borings showed
natural sands which had relative densities greater than 75%, Be:htel has.no
liability for additional costs. It is our contention that no borings or analysis'

' would have been necessary if Bechtel had properly executed drawing, FSAR a:id PSAR .,

requiremente
,

i
*

.
. .

,

/- .

,

; ..; ./ .

,

? G S Keeley
'

^

Project Managery
'''

.

.,

i GSK/cg -
.

*-
c.

' '. .. . . ,

' *
i . .
-

. .
.

. . . .
.

. ~
' '

| BCC DBMiller, Midla'nd (3) -. . .
*

j JLBe. con, li-1085 A . '
,

* '

DGRandolph, P-lk-422 . .., . ,
'

.JETelber, MidlandeAccounting ' ' -

.
',
' '

.

..
,

* '-
,,.

*'. , _ . ,
' -

. .

J g .

'
'* *.- <

' ~
' 'o : '~

-- -
. .

.
. .

.., .

. g
,

I' # .% .

1
.

- .'* '
e

' .
- . ..

|
.

,

.Q ,s. -

' . , , ,7 ,L *-
< ..

. . .,

,[,j/
',~ ,- .

'-*. , . , , , , ,.
, ,:- :* j, y .. ,

*
,

~ '' '
_ _ _ _ . . . . . , - s_~., ~ % e. - , -~

* *



*,hgcar \d%C 5 %bd * [ /0*30-fp ( -)
:*

-
_

*

ug#o, )I '* UNITED STATES
,

8'
E ,

( NUCLEAR REGULATORY COMMISSIONo
:; a WASHINGTON, D. C. 20555
O

%...../
i

AUG 4 1S80 I
,

. . . .

,

Docket Nos.: 50-329/330

.

I

Mr. J. W. Cook
Vice President
Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 43201

Dear Mr. Cook:-

-

SUBJECT: CORP 0F ENGINEERS REPORT AND REQUEST FOR ADDITIONAL INFORMATIONy

ON PLANT FILL

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

- this end.

Paragraph 4 of the Corps report identifies additional information needed to
resolve specific problems identified in paragraph 3. For purposes of con-
trol, we have re-numbered the subparagraphs of paragraph 4 to be sequential
with our prict requests on this matter. They have also been marked to
reflect the results of N!J'. review. Your reply should reference the revised
numbering system and should address the requests as marked to reflect our
changes.

Subparagraph 4j of the Coros report entitled 1,14uefaction Potential, is nnt
included in our re-numbering since it represents an evaluation rather than
a request. We consider this evaluation to be tentative at this time since
it is subject to the determination ai suitoL*.: scismic design input for the,.

site. We will address this matter shortly by separate correspondence,
m

we

j'

,

I

| A
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Mr. J. W. Cork 2- AUG 4 1990-
,

We would appreciate your reply at your earliest c' portunity. Should youp
need clarification of these requests for additional information, please
contact us.

,

Sincerely,

] A
-

.

/. , hewtiv
A. Schwencer, Acting Chief
Licensing Branch No. 3
Division of Licensing

Enclosure:
COE Lettei Report
dated 7/7/80

cc: See next page
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Michael I. Miller, Esq.cc:
.

Isham, Lincoln & Beale,

Suite 4200
1 First National Plaza
Chicago, Illinois 60603

.

Judd L. Bacon. Esq.
Managing Attorney
Consumers Pcwer Company-

.

5 212 West Michigan Avenue
Jackson, Michigan 49201

.

Mr. Paul A. Perry, Secretary-
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201--

i
liyron M. Cherry, Esq.,

1 IBM Plaza
Chicago, Illinois

f
,

60611

Ms. Mary Sinclair
) 5711 Summerset Drive!

Midland, Michigan 48640
I

"

Frank J. Kelley, Esq.
Attorney General
State of Michigan Environmental

Protection Division
720 Law Building
Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10
Midland, Michigan 48640

1

Grant J. Merritt Esq. |

Thompson, Nielsen, Klaverkamp & James |

4444 IDS Center
80 South Eighth Street
Minneapolis, Minnesota 55402

.
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j Mr. J. W. Cook -2-
-

*. cc: Mr. Steve Gadler
2120 Carter Avenue

-

, St. Paul, Minnesota 55108
#

Mr. Don van Farowe, Chief
Division of Radiological Health. .

; Departrent of Public Health
: P. O. Box 33035*

Lansing, Michigan 48909
-

'

':illiam J. Scanica, Esq..

1
2034 Pauline Boulevard
Ar.n Arbor, Michigan 48103

.

'J. S. Nuclear Regulatory Commission
Resident Inspectors Office'

Route 72
Midland, Michigan 48640

.
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Commander, Naval Surface Weapons Centercc:
ATTN: p. C. Huang '

G-402
White Oak
Silver Spring, Maryland ,20910.

Mr. L. J. Auge,~ Manager
Facility Design Engineering
Energy Tecnnology Engineering Center
P. C. Box 1449
Canoga, Park, California 91304

**
Mr. William Lawhead
U. S. Corps of Engineers--

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

Ms. Barbara Stamiris
5795 N. River

-

Freeland, Michigan 48623
.

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

Ms. Sandra D. Reist
1301 Seventh Street
Bay City, Michigan 48706

Ms, Sharon K. Warren
636 Hillcrest
Midland, Michigan 48640 -

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

George C. Wilson, Sr.
"

4618 Clunie '

| Saginaw, Michigan 48603

Ms. Carol Gilbert '

.

| 903 N. 7th Street -

Saginaw, Michigan 48601

.
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cc: Mr. William A. Thibodeau
3245 Weigl Road -

Saginaw, Michigan 48603

Mr. Terry.R. Miller-

3229 Glendora Drive
B4y City, Michigan 4S706
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NCEED-T

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

,

. <

[.th;; " ' ,'. "

;

THRU: Division Engineer, North C ni:ral .
*

.

ATTN: N *DED-G (James Sim ,o
.

-

t .7
.

.
,.

- I || .' .

TO: U.S. Nuclear Regulatory ,onnission ( .

ATTN: Dr. Robert E. Ja k en
Division of Systems Saf4 - ' - -

Mail Stop P-314 ', j -
s

..

Washington, D. C. 2055 , g

- .

i
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;
.
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1. The Detroit District hereby submits this letter report with regard to
completion of subtask No.1 of the subject Interagency Agreenent concerning
the Midland Nuclear Plant, Units 1 and 2. The purpose of this report is to

identify unresolved issues and make recommendations on a coursa of action
and/or cite additional information necessary to' settle these matters prior to

,

preparation of the Safety Evaluation Report.

2. The Detroit District's team providing geotechnical. engineering support to
the NRC to date has made a review of furnis, ed documen s concerningh
foundations for structures, has jointly participated in briefing meetings with
the NRC staff, Consumers Power Co=pany (the{ applicant) and personnel frem
North Central Division of the Corps of Engineers and has =ade detailed site
inspections. The data reviewed includes all documents received through

Revision 28 of the FSAR,
Amendment 78 to the operating license requesg, MCAR No. 24 through InterimRevision 7 to the 10 CFR 50.54(f) requests and
Report No. 8. Generally, each structure within the esemplex was studied as a
separate entity. . ,

3. A listing of specific problems in review' of Midland 1Jnits I and 2 follows
for Category 1 structures. The issues are unresolved in many instances,

because of inadequate or missing information. The structures to be addressed
follow the description of the problem.

Inadequate presentation of subsurf ace inf ormation from completeda.
borings on meaningful profiles and sectional views. All structures.

.
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SUBJECT: Intercg;ncy Agrocoent No. NRC-03-79-167,' Task No.1 - Midland Plant

Units 1 cod 2, Subtask Ns.1 - Lattar R:: port

b.. Discrepancies between soil descriptions and classifications on boringlogs with subcitted laboratory test results su=mries. Exa:ples of such
discrepancies are found in boring T-14 (Borated water tank) which shows stiff
to very stif f clay where laboratory tests indicate soft clay vich shear
strength of only 500 p.s.f. The log of boring T-15 shows stiff, silty clay,
while the lab tests show sof t, clayey' sand with shear strength of 120 p.s.f.All structures. '

-
.

-

c. Lack of discussion abcut e criteria used to select soil samples for ^

1ab testing. Also, identificati$n pf the basis for selecting specific values
for the various parameters used in! foundation design from the lab test
res ult s. All structures. / (,

.

The inability to co=ple$ ' y ide'ntify tha. soil behavior from labd.

testing (prior to design and cori truction) of individual samples, because in
general, only final test values! n sumcary form have been provided. Alls tructur es.

g

I .'

(1) Lack of site specific information in esticating allowable bearing
Only textbook type information has been provided. I.f necessary,

pressures.

bearing capacity should be revised based on latest soils data. All structures
on, or partially on, fill. '

-

(2) Additional information is needed to indicate the design methods
used, design assumptions and computations in estimating settlement for safetyrelated structures and systems. All structures except Diesel Generator
Building where surcharging was performed.

A complete detailed presentation of foundation design regardinge.

remedial measures for structures undergoing distress is required. Areas of
remedial =easures except Diesel Generator Building.

f. There are inconsistencies in presentation of seis=ic design
information as affected by changes due to poo_r co=paction of plant fill.
Response to NRC question 35 (10 CFR 50.54f) indicates that the lower bound of
shear wave velocity is 500, feet per second. We understand that the same
velocity will be used to analyze the dynamic response of structures built on
fill.

However, from information provided by the applicant at the site meeting
on 27 and 28 February 1980, it was stated that, except for the Diesel
Generator Building, higher shear wave velocities are being used to re-evaluate
the dynamic response of the structures on fill caterial. Structures on fillor partially on fill except Diesel Generator Building.
4. A listing of specific iss.ues and information necessary to resolve then.

3 f, . Reactor Building Foundation
.

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

i

2
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SUBJECT: Intercg2ncy Agracment Ns. NRC-03-79-167, " Tack No.1 - Midland Plant

*

Units 1 cud 2, Subteck Na. 1 - Lottar Rap 3rt

not be devatered. Discuss and furnish computation for settle =ent of the
Reactor Buildings in respect to the changed water table-level as the result ofsite dewatering. Include the effects of bouyancy, stich were used in previous
calculations, and fluctuations in water table stich could happen if the

dewatering system became inoperable. {,

f .. .

(2) Bearing Capacity. Be,aring capacity co=pucations should be
provided and should include metho,d'udd, foundation design, design
assu:ptions, adopted soil properties',' and basis for selecting ulticate bearing
capacity and resulting factor of , safety. )f

10./ Diesel cenerator Buu gI (

(1)' Settlement /Consolida ion. ' In the response to KRC Question 4 and
27, (10 CFR 50.54f), the applicaqt has furnished the results of his co=puted
settlements due to various kinds [of loading conditions. From his explanation,

of the results, it appears that cocpressibility parameters obtained by the~

preload tests have been used to compute the static settlements. Infor:ation
;

pertaining to dynamic response including the, a=plitude of vibration of
generator pedestals have also been fursished. ' The observed settlement pattern
of the Diesel Generator Building indicates a direct correlation with soil
types and properties within the backfill caterial. To verify the preload test
settlement predictions, compute settlements based on test results on sa=ples
from new borings stich we have regtested in a separate memo and present the
r esult s. Reduced ground water levels resulting from dewatering and diesel
plus seismic vibration should be considered in settlement and seismic
analysis. Turnish the computation details for evaluating a=plitude of
vibration for diesel generator pedestals including magnitude of exciting
forces, whether they are constant or frequency dependent.

\(2) Bearing Capacity. Applicant's response to NRC Question 35 (10
CTR 50.54f) relative to bearing capacity of soil is not satisfactory. Figure 'p'35-3, which has been the basis of selection of shear strength for computing
bearing capacity does not reflect the characteristics of the soils under the
Diesel Generator Building. A bearing capacity computation should be submitted
based on the test results of samples from new borings which we have requestedin a separate memo. This information should include method used, foundation
design assu=ptions, adopted soil properties and basis for selection, ultimate
bearing capacity and resulting factor of safety.

(3) Preload Effectiveness. The effectiveness of the preload should
be studied with regard to the toisture content of the fill at the time of
preloading. The height of the water cable, its time duration at this level,
and -tether the plant fill sat placed uet or. dry of optimum would be allimportant considerations.

.
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,

Units 1 cnd 2, Subtesk Ns.1 - Lottsr Raport -
.

(a) Granular Soils.

When suffici'ent load is applied to granular soils it usually causes a
reorientation of grains and covement of particles into more stable positions
plus (at high stresses) fracturing of particles at their points of contact.
Reorientation and breakage creates a chain reaction among these and adjacent
particles resulting in settle =ent. Reorientation is resisted by friction

,between particles. Capillary tension' ould tend to increase this friction. A
!moisture increase causing saturati'o'n,I uch as a rise in the water table as |

oc' curred here, would decrease capillary tension resulting in more compaction.
Present a discussion on the water |: table and capillary water effect on the
granular portion of the plant fill both above and below the water table during
and af ter the preload. [,/;/| (

-

. . -

(b) I= pervious and/or C'l'a Solis.'
| -

.

, Clay fill placed dry of o timum would not compact and voids could
exist between particles and/or chunks. In this situation SPT blow counts
would give misleading information ;as to strength. Discuss the raising of the
water table and determine if the time of saturation was long enough to
saturate possible clay lucps so that the consolidation could take place that
would preclude f urther settlement.

Discuss the preload effect on clay soils lying above the uater table
(7 feet +) that were possibly compacted dry of opti=um. It would appear only
licited consolidation from the preload could take place in this situation and
the potential for further settlement would exist.

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

Cor lu ion- Si ce .he elia .11 o' exi ein fil an e act* n ir orca ion 08 b-i er* in ad tic.al b .ino a te .s de .e id r tio ran ar. o
o s) ela iv den icy =ois r con nt dens cy, co olid ion rop ti Coucred

a s en .h ri - a test v uld ppe r to e si ble a or er t 6/30push J e/goat' fa .or .y ..sve the be e q sti .s . or gs ho be outi ou fteedi ur dc esi- s 1 cpl ta n.
-

,

(4) }iiscellane ous. A contour map, showing the settlement
configuration of the Diesel Generator Building, furnished by the applicant at
the meeting of 27 and 28 Febr.uary 1980 indicates that the base of the building
has warped due to dif ferential settlements. Additional stresses will be
induced in the various components of the structure. The applicant should
evaluate these stresses due to the differential settlement and furnish the
cociputations and results for review.

.
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SUBJECT:
Intaragency Agracment N2. NRC-03-79-167, Insk No.1 - Midland Pinnt

.

Units.1 cnd 2, Subtesk Na.1 - Letter Report ,

i

d. [ Service. Water Building Foundation. !

(1) B' earing Capacity. A detailed pile design based upon pertinent
soil data should be developed in order to more effectively evaluate the
proposed pile support system prior to load testing of rest' piles. Provide
adopted soil properties, reference :toitest data on which they are based, and
method and assumptions'used to est'i=a[te pile design capacity includingcomputations. Provide estimated maximum static and dynamic loads to be' /
imposed and individual contribtition- (DL, LL, OBE, SSE) on the maximum loadedpile.

Provide factor of safety 'against soil failure due to maxicum pile load.
(2) Settlements. ..

go

(a) Discuss and provide nalysis evaluating possible differential
-

settlement that could occur betu en the pile supported end and the portion
placed on fi11and g la sio.I till , ' Desersbe the sm on sdef

~

, _ fea fores (e.s. di*pec.t of fr.1/uoc**I feel *// 42orese laws)y re(eledbehisJ e(b) ".c.t 31scussgaup why Nr#YaEIdyig vall adjacent
structure is not required to beISeisnic Category I structure./jto the intake

e

Evaluate theobserved settlement of *both the service water pu=phouse retaining walls and
the intake structure retaining vall and the significance of the settlement
including future settlement prediction on the safe operation of the Midland
Nuclear Plant. *rhic cut /ve tion .cf ov// oNo er.r n oteel s)%erfer induc ed bse ttkme,r assin et a dows.b/e .stresse.r permitted by moroved confes. y hht

(3) Seismic Analysis. Provided the proposed 100 ton ultimate pile
load capacities are achieved and reasonable margin of safety is available, the
vertical pile support proposed for the overhang section of the Service Water
Pu=p Structure vill provide the support necessary for the structure under
combined static and seismic inertial loadings even if the soil under the
overhang portion of the structure should liqu'efy. There is no reason to thinkthis won't be achieved at this time, and the applicant has committed to a loadtest to demonstrate the pile capacity. The. dynamic response of the structure,
including the inertial loads for which the structure itself is designed and
the mechanical equipment contained therein, would change as a result of theintroduction of the piles. Therefore:

(a) Please summarize or provide copies of reports on the dynamic
analysis of the structure in its old and proposed configuration. For the
latter, provide detailed information on the stiffness assigned to the piles
and the way in which the stiffnesses' were ~obtained and shcw the largest change - - -

in interior floor vertical response spectra resulting fro: the proposedmodification. If the proposed configuration has not yet been analyzed,
describe the analyses that are to be performed giving particular attention to
the basis for calculation or selection, of and the range of numerical .,

stiffness values assigned to the vertical piles. j

(b) Provide after completion of the new pile foundation, in
accordance with commitment No. 6, item 125, Consumers Power Cocpany memorandu.

E

.
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SUPJECT: Intarag:ncy Agrccment N2. NRC-03-79-167, Task,No.1 - liidland P1nnt
Units 1 cud 2, Subtcsk N2. 1 - Latter 20 port

dated 13 March 1980, the results of measurenents of vertical applied load and
absolute pile head vertical defor=ation which will be made when the structural
load is jacked on the piles so that the pile stiffness can be deternined and
conpared to that used in the dynamic analysis.

N. [ Auxiliary Building Electrical Penetration Areas and Feedwater
Isolation Valve Pics.

(1) Settlement. Provide' t e assumptions, method, computation and
-

estimate of expected allowable'la'teral and vertical deflections under static
and seismic loadings. i,

I||Q
(2) Provide the construqtion plans, and specifications for

underpinning operu ;ons beneath! he Electrical Penetration Area and FeeduaterValve Pit. The r; quested infor- tion to be submitted should cover the
following in sufficient details' ffor evaluation: '

ibe tempopory
(a) Details of dewatering system (locations, depth, size and capacityA

of wells) including the monitoring program to be required. (for example,
reasuring draudown, flow, frequency of obseivat' ions, etc.) to evaluate the
perfornance and adequacy of the installed system. -t.

(b) Location, sections.1 views and dimensions of access shaf t and
drift to and below auxiliary building wings.

,

(c) Details of tenporary surface support syste: for the valve pits.

OFr Dewatering before underpinning is recommended in order d
preclude differential settlement between pile and soil supported elements and
negative drag forces. '

() Provide adopted soil properties cethod and assumptions used to
estimate caisson and/or pile design capacities, and computational results.
Provide esticated maxinum static and dynamic load (compression, uplift and
lateral) to be imposed and the individual contribution (DL, LL, OBE, SSE) on
maximum loaded caisson and/or pile. Provide factor of safety against soilf ailure due to maximun pile load.

e '

(t) Discuss and furnish computations for settlement of the portion of
the Auxiliary Building (valve pits, and electrical penetration area) in
respect to changed water level as a result of the site devatering. Includethe effect of bouyancy, which was used in previous calculations, and
fluctuations in water table which could happen, if dewatering system becomes
inoperable.

.
-

() Discuss protection measures to be required against corrosion, if
piling is selected.

.

6 '
.
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SUBJECT:
Intorag:ncy Agroce nt N3. NRC-03-79-167, Tcsk No.1 - liidland Plcut

-

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

(f)
be subnitted for regulatory review at completion of underpinning operation. Identify specific information, data and method of presentation to
111s report should summarize construction activities, field inspection
records, results of field load tests on caissons and piles,and an evaluationof the completed fix for assuring the stable foundatior.

, [ Borated Water Tanks.

(1) Secclement. The
Storage Tanks furnished by th ettlement estimate for the Borated Water
CyR 50.54f) is based upon the a'pplicant in response to NRC Question 31 (10

foundation elevation (EL 627.00{) of the ta'nks.esults of tv|o plate load tests. conducted at the
not effective in providing inform]ation regarding the soil beyond a depth nereSince a plate load test is

than twice the diameter cf the be'aring plate used in the test, the estimate ofthe settlement furnished by the'
the soft clay layers located at pplicant does not include the contribution of

,

epth more than 5' below the bottem of the-

tanks (see Boring No. T-14 and T-15, and T-22 thru T-26).

(a)
layers influenced by the total load on the tanks. Compute settlenents which include contribution of all the soil-

Discuss and provide for
review the analysis evaluating differential settlement that could occur
bet.een the ring (foundations) and the center of the tanks.

(b)
differential settlement.The bottom of the borated tanks bEing flexible could varp under

Evaluate that additional stresses could be induced
and compare with allevable stresses.in the ring beams, tank valls, and tank bottoms, because of the settlecent,

Furnish the computations on stresses
including nethod, assumptions and adopted soil , properties in the analysis.

(2) Bearing Capacity. '

T-15 show a sof t stratum of soil below the tank bottom. Laboratory test results on samples fron boring
been given to using these test results to evaluate bearing capacityConsideration has not
1 formation furnished by the applicant in response to NRC Question 35(10 CFR 50.54f). Provide bearing capacity computations based on the test
results of the samples fros relevant borings.

his infor=ation should includecethod used, foundation design assu=ptions, adopted soil properties, ulti= ate
bearing capacity and resulting factor of safety for the static and the seismicloads.

ff Underground Diesel Fuel Tank youndation Design
~

| (1) Bearing capacity. Provide bearing capacity computation based on!

the test results of samples from relevent borings, including method used
foundation design assumptions, adopted soil properties, ultimate bearing

,

capacity and the resulting factor of safety.
(2)

including methods, assumptions made, etc. Provide tank settlement analysis due to static and dynamic loads

| 7
'
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SU3 JECT: Intorag:ney Agrocment Ns. NRC-03-79-167
.

Units 1 and 2, Subtask No.1 - Letter ReportTank 'Na.1 - Midicud Ilcut

-(3) What will be effects of uplift pressure on the stability of the
tanks and the associated piping system if the deuatering systen becomesinoperable?

%, Underground Utilities:
;

,

(1) Set tlemen t !

(a) Inspect the interior of' water circulation piping with video
caneras and sensing devices to'show pipe cross section, possible areas of
crackings and openings, and siopes of piping following consolidation of the

'

plant fill beneath the imposed surcharge loading.
il f ~(b) The applicant has stated in his' response to NRC Question 7 (10

CFR 50.54f) that if the duct ba$s remain intact after the preload progran has
been completed, they will be ab1w. to vitlistand all future operating loads.
Provide the results of the observations made, during the preload test,
deter ine the stability of the duct banks, with your discussion regarding

to

their reliability to perforn their design functions.
(c) The response to Question 17 of " Responses to NRC RequestsRegarding Plant Fill" states that

"there is no reason to believe that the
stresses in Seismic Category I piping syste=s will ever approach the Codeallowable."

We question the above statement based on the following:

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

fb = E(e) = E ( D ) = E ( D ) ( 86 ) }'
2R_ 2 L2

p = 30000 ( 26 ) [_8(0.2)(12) J = 130.0 KSI
2 (20x12 P gy g//u,g/,_

-f; :h: = ;;, the 4 I L; e f .'.;:1 1. .;;-5652.3, ;--. III, Li,1;i;; 1, ef J..vACC wa . vi;;; :h:: :::; Et; ;. !;.:;..;ifice:i;; *e :.,; "1" 'un .. 4 M :;

-

- " m:p :cd ;etti;_ca: :::::::;. Yet, Table ~17-1 ' lists only 52.5 KSIPstressfor this pipe. This matter requires further review. Please respond to t he*,
apparent discrepancy and also specify the location of each computed settlementstress at the pipeline stationing shown on the profiles. More than onecritical stress location is possible along the same pipeline.

(d) During the site visit on 19 February 1980, we observed three
instances of what appeared to be degradation of rattlespace at penetrations of
Category I piping through concrete walls as follows:

.

8 .

.
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Units 1 cnd 2, Subtesk N3. 1 - Lottor R3p3rt

West Borated Water Tank - in the valve pit attached to*

the base of the structure, a large diameter steel pipe
extended through a steel sleeve placed in the wall.
Because the sleeve tas not cut flush with the vall
clearance between the sleeve and the pipe was very,

(|!|
'

y sism
j l' Wtat. 4:,:.*d * ' <b ' X 9 'aw. * a.*

,; o *.

//*,|
,m s 3 + h Ve,3 %d hp

. .

/ ie
'

Servfe Vfter Structure - Two 'f the service watero
pipes penetrating the northwest vall of the service.

water str cture had settled differentially with
respect it the , structure and were resting on slightly
squashed /short pieces of 2 x 4 placed in the botton of.

the penetration. yrom the inclination of the pipe,'

there is'a suggestion that the portions of the pipe
further back in the vall opening (which was not

, visible) were actually bearing on the invert of the
opening. The bottom surface of one of the steel pipes
had small surface irregularities around the edges of
the area in contact with the 2 x 4. Whe ther these
irregularities are normal manufacturing irregularities
or the result of concentration of load on this
tenporary support caused 'by the settlement of the
fill, was not known.

\
These instances are sufficient to warrant an ,exanination of those penetrations

.

where Category I pipe derives support fron plant fill on one or both sides of
a penetration. In view of the above facts, the following inforention is
required. ' '

~ \
(1) What is the minimus seismic rattlerpace required between a

Category 1 pipe and the sleeve through which it penetrates a vallt

(2) Identify all those locations where a Category 1 pipe deriving
support from plant fill penetrates an exterior concrete vall. Deternine and
report the vertical and horizontal rattlespace presently available and the
r.inimum required at each location and describe renadial actions planned as a
result of conditions uncovered in the inspection. It is anticipated that the
answer to Question (1) can be obtained without any*significant additionalexcavation. If this is not the case, the decision regarding the necessity to
obtain inforsation at those locations requiring major excavation should be
deferred until the data fron the other locations have been examined.

.
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I 1 - L3ttar R3 port
(e)

cradle placed beneath safety related piping, conduits, and supportingProvide details (thickness, type of materiai etc.) of bedding ors truc t ure s.

the properties of all supporting caterials to be adopted in the an lProvida profiles along piping, and conduits alignments showingpipe stresses caused by settlement. a ysis of*

(f) The two reinforced con. . I1

Water Pucp Structure, run along'e'ith'e'r side of the emergency coolicrete return pipes ubich exit the Service
'

reservoir, and ultimately enter into the reservoir, are necessary for safe
f ng teater

shu tdova.

slopes that form the sides of the;emergancy! cooling water reservoir.These pipes are buried within or near the crest of Category I-

no report on, or analysis of, [the|seist.ic s'tability of post earthquakeThere is
residual di' placement for theses

do not raise the specter of any ,js[ opes. While .the limited data from this area
the earthquake stajility 'should be examined by state-of-the artproblem,. for an important element of the plantsuch as this,

methods.

leading to an estimate of the per=anent defor=ation of the pipes.Therefore, provide results of the seismic analysis of the slopesprovide the following: Please

other nearby structures, slopes of the reservoir and the cootdinate system;(1) a plan showing the pipe location with respect to
(2) cross-sections shosing the pipes, normal pool levels,

location parallel to and about 50 ft from the southeast outside vall of thconditions as interpreted from borings and/or logs of excavations at (a) aslopes, subsurface
service water pipe structure and (b) a location where the cross section ville
include both discharge structures.

profiles; their offset from the profile noted, and soils should be describedActual boring logs should be shown on theusing the Unified Soil Classification Systen;
(3) discussion of available

deter =ination of static factor or safety, critical earthquake acceleratishear strength data and choice of strengths used in stability analysis; (4)
method presented by Nevrark (1965) or 11akdisijand Seed (1978); and (6) aand location of critical circle; (5) calculat' ion of residual novement by the

on,

determination of whether or not the pipes can function properly af ter suchcovements.
i

h. Cooling Pond. ~

(1 ) Emergency Cooling Pond. In recognition that the

dikes for the cooling pond were the same as for the problem plant fillembankment fill and the compaction control used to construct the retention
pe of

request reasonable assurance that the slopes cf the Category I Emergency
, we

Cooling Pond (baffle dike and main dike) are stable under Toth static anddynamic loadings.

vill include identification of locations analyzed, adopted foundation andWe request a revised stability analysis for review, which
adopted soil properties, meth'od of stability analysis used and resultingembankment conditions (stratification, seepage, etc.) and basis for selection
factor of safety with identification of sliding surfaces analyzed.

,

address any potential impact on Category I pipes near the slopes, based on thePlease
results of this stability study.
exploration and testing have been provided in a separate lettar.Recocmendations for location of new

.
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(2) Operating Cooling Pond. A high level of safety should be
required for the recaining slopes of the Operating Cooling Pond unless it can
be assured that a failure will not: (a) endanger public health and
properties, (b) result in an assault on envirorsent, (c) impair needed
emergency access. Reco=mendations for locations of new borings and laboratory
tests have been submitted in a separate letter. These recommendations were |

made on the assumptions that the stability of the opera".ing cooling pond dikes
should be demonstrated. /

Y, Site Dewatering Adequa . , ' , '
.i . . .

(1) In order to provid, the necessary assurance of safety against
liquefaction, it is necessary t'o.demonsi: rate' that the water vill not rise
above elevation 610 during nor=al pperations or during a shutdown process.l

The applicant has decided to acco=plish this by pu= ping from wells at the

dewatering system (and its backup}systes) caused by the earthquake or anysite. In the event of a failure, partial failure, or degradation of the
.

other event such as equipment breakdown, the water levels will begin to rise.,

Depending on the answer to Question (a) below concerning the nor=al operating
water levels in the immediate vicinity of Category I structures and pipelines
founded on plant fill, dif ferent a=ounts of time are available to accomplish
repair or shutdown. In response to Question 24 (10 CFR 50.54f) the applicant
states "the operating groundwater level will be approximately el 595 f t"
(page 24-1). On page 24-1 the applicant also states "Therefore el 610' is to
be used in the designs of the dewatering system as the caximum persissible
groundwater level elevation under SSE conditions." On page 24-15 it is stated
that "The wells will fully penetrate the backfill sands and underlying natural
sands in this area." The bottem of the natural sands is indicated to vary

f rom elevation 605 to 580 within the plant fill, area according to Figure
24-12. The applicant should discuss and furnish response to the following
questions: .{

1

(a) Is the nor=al operating devaterin's plan to (1) pu=p such that the
water level in the wells being pu= ped is held at or below elevation 595 or (2)
to pump as necessary to hold the water leveli in all observation wells near
Category 1 Structures and Category I Pipelines supported on plant fill at or
below elevation 595, (3) to pu=p as necessary to hold water levels in the
wells menti'oned in (2) above at or below elevation 610, or (4) something else?
If it is something else, what is it?

(b) In the event the water levels in observation wells nes.r Category
I Structures or Pipelines supported on plant fill exceed those for normal
operating conditions as defined by your answeer to -Question (a) what action
will be taken? In the event .that the water level in any of these observation
wells exceeds elevation 610, what action will be taken?

.

11
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.

(c) tihere vill the observation wells in the plant fill area be
located that will be monitored during the plant lifetime? At what depths vill
the screened intervals be? 11111 the combination of (1) screened interval in
cohesionless soil and (2) demonstration of tinely response to changes in
cooling pond level prior to draudown be cade a condition for selecting the
cbservation vells? Under what conditions vill the alarm mentioned on page
24-20 be triggered? Ilhat vill be the response to the alarm? A vorst case test
cf the completed permanent devatering'and groundwater level monitoring systems
could be conducted to determine whetherj' or not the time required to accomplish
shutdown and cooling is available. [/Th'is could be done by shutting off the
entire devate. ring system when the' cooling pond is at elevation 627 and
determining the water level versus[ti=c curve for each observation well. The
test should be continued until thelvater level under Category I structure,
whose foundations are potentially[iiquefiable', reaches elevation 610 (the
nor=al water level) or the su= of, jthe time intervals allotted for repair and
the time interval needed to accomphsh shutdova (should the repair prove
unsuccessful) has been enceeded, kjiichever occurs first. In view of the
heterogeneity of the fill, the likhly varia' tion of its permeability and the |
necessity of caking several assumptions in the analysis which was presented in '

the applicant's response to Question 24a, a full-scale test should give more
reliable infor:ation on the available time. In. view of the above the
applicant should furnish' his response to the following:

. :
If a devatering systen failure or degradation occurs, in order to

assure that the plant is shutdown by the time water level reaches elevation
510, it is necessary to initiate shutdown earlier. In the event of a failure
of the devatering system, what is the water level or condition at which
shutdown vill be initiated? Eov is that condition deterr:ined? An acceptable
ze: hod would be a full-scale vorst-case test perforced by shutting off the
entire devatering system with the cooling pond at elevation 627 to determine,
at each Category I Structure deriving support fron plant fill, the water level
at which a sufficient time vindow still recains to acco=plish shutdown before
the vater rises to elevation 610. In establish'ing the groundwater level or
co=dition that vill trigger shutdown, it is necessary to account for nor=al
surface water inflow as well as groundwater recharge and to assume that any
additional action taken to repair the devatering' system, beyond the point in
ti=e when the trigger condition is first reached, is unsuccessful.

(2) As per applicant response to NRC Question 24 (10 CFR 50.54f) the
design of the permanent devatering system is based upon two cajor findings:
(1) the granular backfill materials are in hydraulic connection with an
underlying discontinuous body of natural sand, and (2) seepage from the
cooling pond is restricted to the intake and pu=p structure area, since the
plant fill south of Diesel Generator 3uilding is an effective barrier to the
inflow of the cooling pond water. However, soil profiles (Figure 24-2 in the
" Response to NRC Requests Regarding Pls=t Fill"), pumping test time-dravdown
graphs (Figure 24-14), and plotted cones of influence (Figure 24-15) indicate
that south of Diesel Generator Building, the plant fill =aterial adjacent to

.
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the cooling pond is not an effective barrier to inflow of cooling pond water.
The estimated permeability for the fill meterial as reported by the applicant
is 8 feet / day and the transmissivities range from 29 to 102 square feet / day.
Evaluate and furnish for review the recharge rate of seepage through the fill

materials from the south side of the@luation should especially consider the
iesel Generator Building on the

permanent dauntering system. Thisi eva
recovery data from PD-3 and comp t Idata from PD-5.

I,...
(3) The interceptor wells have been positioned along the northern

side of the Water Intake Structu're ' nd service water pump structuras. Thea
calculations estimating the totaf|groundwat'er inflow indicate ' he structurest

serve as a positive cutoff. However, the isopachs of the sand (Figures 24-9
and 24-10) indicate 5 to 10 feet' hf remaining natural sands below these

'

The soil profile (F 'gure 24'-2) neither ajgrees nor disagrees withstructures.
the isopachs. The calculations or total' flow, which assumed positive cutoff,
reduced the length of the line source of inflow by 2/3. The calculations for
the spacing and positioning of wells assumed this reduced total flow is
applied along the entire length of the structures. Clarify the existence of
seepage below the structures, present supporting data and calculations, and
reposition wells accordingly. Include the supporting data such as drawdown at
the interceptor wells, at midway location between any two consecutive wells,
and the increase in the water elevations downstream of the interceptor wells.
The presence cf structures near the cooling pond appears to have created a
situation of artesian flow through the sand layer. Discuss why artesian flow
was not considered in the design of the dewatering system.

(4) Provide construction plans and specification of permanent
dewatering system (location, depths, size and capacity of walls, filterpack'

design) including required monitoring program. The information furnished in
response of NRC Question 24 (10 CFR 50.54f) is not adequate to evaluate the
adequacy of the system. ,'

(5) Discuss the ra=ifications of pluggin2 or leaving open the weep
holes in the retaining wall at the Service Water Building.

(6) Discuss in detail the maintenance plan.for the devotering system.

(7) What are your plans for monitoring water table in the control
tower area of the Auxiliary Building?

(8) What measures will be required to prevent incrustation of the
pipings of the dewetering system. Identify the controls to be required during
plant operation (measure of dissolved solids, chemical controls). Provide
basis for established criteria in view of the results shown on Table 1, page
23 of tab 147.

.
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(9) Upon reachirg a st:cdy stSto in devataring, o groundwater surv:y*

sh:uld be made to etafirm tha positite of the water tabla cnd to insuro that
,,

no perched water' tables exist.

Devatering of the site should be scheduled with a suf ficient lead time*

before plant start up so that the additional settlement end its effects
(especially on piping) can be studied. Settleoent should be closely monitored
during this period. .

frodde youe f|* "I f*** Condf'iInf $his $roun*IWA$ *
S*" Y Vey .

'

J. Liquefaction Potential.
/ -

An independent Seed-Idriss i 11fied Analysis was performed for the
fill area under the assumption th' t|the groundwater table was at or belowa

For 0.19 3 peak gr'o' nd surface accceleration, it was foundelevation 610. u
that blow counts as follows weret r'e' uired for(a factor of safety of 1.5:

IE_.e.

,fl Min'idum' SPT Blow Count *1IElevation
ft | Ior'7.5. = 1.5

*!
610 14
605 16,, ,

600 (17 ,-

19595 -

The analysis was considered conservative for the following reasons (a) no
account was taken of the weight of any structure, (b) liquefaction criteria
f or a magnitude 6 earthquake were used whereas an NP.C memorandum of 17 Mar 30
considered nothing larger than 5.5 for an earthquake with the peak
acceleration level of 0.19 g's, (c) unit weights were varied over a range
broad enough to cover any uncertainty and the tabulation above is based on the
most conservative set of assunptions. Out of over 250 standard penetration

tests on cohesionless plant fill or natural foundation meterial below
elevation 610, the criteria given above are not satisfied in four tests in
natural materials located below the plant fill!and in 23 tests located in the
plant fill. These tests involve the following ' borings:

SW3, SW2, DC-18, AX 13, M 4, M 15, AX 7, AX 5, M 11,i

DG 19, DC 13, DG 7, DG 5, D 21, CT 1, 2.'
'

.

i Some of the tests on natural :sterial were conducted,at depths of at less than
10 f t before approximately 35 f e of fill was placed over the location. Prior
to comparison with the criteria these tests should be multiplied by a factor
of about 2.3 to account for the increase in effective overburden pressure that
results from the placement and future dewatering of the fill.

I*For :( = 7.5, blow counts would increase by 30%.
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of the 23 tests. on plant fill whic'n fail to satisfy the criteria, most are
near or under structures where remedial measures alleviating necessity for
support from the fill are planned. Only 4 of the testa are under the Diesel
Generator Building (which will still derive its support from the fill) and 3
others are near it. Because these locations where low blow counts were j

recorded are well separated from one another and are noc' one continuous |

stratum but are localized pockets b foose material, no failure mechanism is '

present. ./ /
'

8?
In view of the large number of borings in the plant fill area and the |
conservatism adopted in analysis,l ichese few isolated pockets are no threat to ;

,

plant safety. The fill area 1'shdfe agains't liquefaction in s' Magnitude 6.0
earthquake 'or smaller which pioduces a, peak ground surface acceleration of
0.19 3 or less provided the gro ' 'dwater elevation in the fill is kept at or
below elevation 610. [ .

%, Seismic analysis of structures on plant fill material.

(1) Cstegory I Structures. From Section 3.7.2.4 of the FSAR it can
of about 1350 f t/see was used in the

be calculated that an hverage V, interaction analysis of the Category Ioriginal dynamic soil structure
structures. This is confirmed by one of the viewgraphs used in the 28
February Bechtel presentation. Plant fill V, is clearly much lower than
this value. It is understood from the response to Question 13 (10 CTR 50.54f)

j concerning plant fill that the analysis of several Category I structures are
{ underway using a lower bound average V, = 500 f t/see for sections supported

on plant fill and that floor response spectra and design forces will be taken;

|
as the most severe of those from the new and old analysis. The questions

which follow are intended to make certain if this is the case and gain an
;

j understanding of the impact of this parametric variation in foundation
j conditions. .{ been'

|
(a) Discuss which Category I struc'tures havegand/or will be

reanalyzed for changes in seismic soil structure interaction due to the changej

in plant fill stiffness from that envisioned in the original design. Have any,

! Category I structures deriving support from plant' fill been excluded from
4 reanalysis? On what basis? ,

i (b) Tabulate for each old analysis and each remnalysis, the
7

foundation parameters (v ,9 and f ) used and the equivalent spring and'

.
damping constants derived therefrom so the reviewer can gain an appreciation
of the extent of parametric variation performed. ,'

(c) Is it the intent to analyze the adequacy of the structures and
; their contents based upon the envelope of the results of the old and new '

,

analyses? For each structure analyzed, please show on the same plot the old,I

i new, and revised enveloping floor response spectra so the effect of the
'

! 15
; ,

j
'

.
,

;

!i
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changed backfill on interior response spectra predicted by the various nodels
can be readily seen.

(2) Category I retaining vall near the southeast corner cf the
Service Water Structure. This vall 1,s experiencing sone differential
settlenent. Boring infornation in Figure 24-2 (Questinn 24, Volune 1
Responses to NRC Requests Regardink PJant Fill) suggests the vall is founded
on natural soils and backfilled fv'i'th blant fill on the land side. Please
furnish details clarifying the Io11owing:

f!Ir!(a) Is there any plant ifill underneath the wall? What additional
data beyond that shown in Figuief.24-2 support your ansver?

Have or should thel |d]esign seisnic loads (FSAR Figure 2.5-45) be| '

(b)
changed as a result of the change'd backfill conditions?

.|-
(c) Have or should dynamic water loadings in the reservoir be

considered in the seisnic design of this vall? Please explain the basis of
your answer.

5. In your response for the connents and questions .in paragra[h 4 above, if
you feel that sufficiently detailed infornation already exists on the Midland
docke t that nay have been overlooked, please nake ' reference to that
infornation. Resolution of issues and concerns vill depend on the expeditious
receipt of data nentioned above. Contact Mr. Neal Cehring at FTS 226-6793
regarding questions.

7:;I TEI II;021C: UGN8 eW
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Chief, Engineering Division
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UNITED STATES OF AMERICA LBP.74 71 g c,
ATOMIC ENERGY COMMISSION 2n I

m.;-

ATOMIC SAFtiTY AND LICENSING BOARD UL
csw

Michael L. Glaser, Ch:iirman ''""

J " ''Lestor Kornblith, Jr.. .\tember
U#''Enuneth A. Luebke, .\!cmber
D'' n
vf t!.

In the Matter of Construction Permit I '

CONSUMERS POWER COMPANY N s. 31 and 82
(Show Caen). ' ' '

(Mid'ind Plant, '" ('-

Units 1 and 2) September 25,1974 e.m.!
to 1.

ibe *

\ ;'<INITIAL DECISION P

.. to be

Appearances N'0 !-
(1 e *

Michael I. Miller, Esq., and R. Rex Renfrow lit, Esq. of W' " '
Isham, Lincoln, and Beale; Judd Bacon, Esq., and Paul *# 8 #

Koval, Esq., of Consumers Power Company; and Harold F. \ 'ih -i

Reis, Esq., and J. A. Bouknight, Esq., of Newman, Reis and 3""

Axlerad for Consumers Power Company ' "},
Laurence M. Scovitte, Jr., Esq., P. Robert Brown, Jr., Esq.,
Bartholomew P. Molloy, Esq., and Richard C. Marsh, Esq., A. Tb,
of Clark, Klein, Winter, Parsons & Prewitt for Be6htel
Power Corpoiation and Bechtel .\sso: fates Professional ''

Corporation ','."n','
John Gerold Gleeson, Esq., and Leslie F. Nute, Esq., for . . e.:.
The Dow ChemicalCompany

*n s

Myron M. Cherry, Esq., for Saginaw. Sierra inters enors '"

James P. Murray, Esq., and Roy E. Kinsey, Jr., Esq.. for 7,7
AEC Regulatory Staff t. u .s

.u s
i u 'i

1. INTitODUCTION AND B.\CKGllOUND iu:
o ut

: .g
1. On December 3,1973, Consumers Power Co. (Conmmers), by OM:: *- .y

Show Cause, was ordered. by the Atomic Energy Cemmission's Director r:
,

584

.

', .

*%

n *
,

s y



*, q

, . . ~

. e
|

. ' . .........:._..._._.__....._..,o,#

..~

i

3p.7171

and 82 for the Midisnd facilities, Midtsnd Plant, I.* nits I snd 2 shouldIl ;;ulation, to show cause why all activities under Ccnstruction Permit N
l *

.

os.81 ~

(AEC"$ regulations g;oierning qustity ssmrsnee, and that it would enntinue tosuspended pending a showing by Consumers that it was in compfi1nce ' ith the
,, ,

not be,
'

. w

e'ojiFTy with such reg 5failons throughout construction. Consumers was granted
construction permits Nos. Si sad 82 for the Midisnd l' nits by initial Dechion f
.m Atomie Safety and I.leenting Bostd hsued on Decen ber 14,1972.o

Dosed (Appeal Board) after a series of decisions' on exceptions taken byDechion was ultimately affhmed by the Atomic Safety and f ieensing A
This initist

ppeal.

of the parties to the constnietion permit hearing proceedngs
.

certain

falhare of Consumers and its stehitects.p;ingt Jeghtel Cpes t2. D uing the review oroe ss, the Amest Bond.bu::se of the lustory of h
t 8, *: nu,t

!7 .

t e,

rgluned iptahty asturance praellees andjroicd,ures, jmposed certain'. !50 o _ o ob>ctve,

,o,n Consumers rela ing to CTsumets' quality, ses.:rance preg.conditionsconlitions, which the Appes! Bosed termed as a "predieste for the permits now
,

8-,g
.

ram. These

tgjn in in effeet " ca!!edfo,r, Consumers to Gle perio fic
the Appeal Dosrd or Staff, on Consumers quality assurs

. reports, either uith

to be Oled wl'h the Staff be forwarded to the Appes! Bastd bAppeal Da.1rd requested that, for its information, copies of s!! reports re
nee activities. The

quired

timely basis, together with any comments that the Rep:!stoy the Staff on a

The Appeal Board sho indicated it desired to recebe Staff enn'~ Mon thry Staff may have..

seport required to be died directly with the Appeal Board, and these come

were requested to include the results of any StaffInspeet!sn of Consments

*jppeal Board also indicated it would dosely monitor the sethities of Contumersumers. The

and its architeet engineer, Bechtel Corp., with respect to Consume '
Board's derblon of March 26,1973 (A LAB.106, supr.r). assurance program. These specine conditions were set forth in the Appe l

rs quality
a

A. The December 3,1973, Order to Show Cause

eversi instances of non. compliance with quality assursnea requi.t. The Order to Show Cause issued by the Director of Regulation spee:Ged
speufleslly, the Order to Show Cause sisted that Commhilon inpbrements. More

sescaled Qatumess'.noncar16ttman,c,e,witLquality a sursnee programaq iH

ments involving.conent, wn* bda,erfs,1,(]rts,dequate redord. keep)ng a d h du re.,

f

resesled g_rious denciencies a_ssoelsted with Cadwelding operations Cadw ldi,,n a

. e ng_

R \l.73 2, !Ftl'eb.12, 1973):'In te Cen unwrs Power Cornpany t\fidtand Plant, L* nits 1 and 21:
R \l 73 3, Ib2dlar, *4,1973); ALA3.ll3, R 4173 4ALAB 101, RAl.13 2, $8tret. 20,1973): AL 48100,A LA W.104,

R \l.73 9 t@t5cpt. II,1973):R \l 73 5, 331tst4y it,1973h ALAB 132. R4173 6 431:3, 2$ 7t A pt,17, 1973): A LAll.123
,

ane :t,1973): ALABla7.

N ti.7311.10C%s. 26.1973). ALAB.132, R Al.73.lo, 816eOct. 3,1973):
' \ L s W.l $ 2. nere.

A LA B.160.

'AL%B.106,r:fu at186
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is a process for fusing together metal bars used in reinforced concrete
construstion, and repsesents a eritie.il step in constiuction of the .\fi.lfand
faulity. The Order to Show Cau>e also screried to a memmandum, dated*

-
' '

November 2Q7feum iid htonu. Gr/ty alid ).lJJ:Tsing AppealI3Nid to the
.

Director of Regulation, which cois.ted to certain denciencies in Consumers'
haplementation of its quality assuunce program, and urged that appropriate
enforcement action be taken agalmt Consumers.The Appeal Board No referred
to the sontlitions it had imposed on Connumers in ALAB.106, and the hhtory of
the failme of Consumers and its anciteet. engineer to observe re piired inuatigy
assm:mce oractices and procedures. Ihc Director of Regulation mdicated that
tiie Appeal Doud memoranduMWai: anted examination of whether Comumers
would comply with required quality assurance requirements throughout the .

construction process. Thus, the December 3 Order suspended all Cadwelding
opeiations at the .\lidiand plant site, ; :nding further order and deteiminatinn by ,

the Diiector of Regulation.
4.Thereafter, Consumers answered the Order to Show Cause, claimine

comnfiance with AEC ausfity issuraree renufations, and urging that the Oider '2.
5iiow Cause be dismissed. Ca Deeember 24, the Saginaw. Sierra Intervenors
(Saginaw),Intervenors to the Commission's construction peimit hearing proceed. ,

ings imohing the .stidiand facilities, requested a hearing on the Order to Show 1

Cause. Qn December 17,1973, as a result of a specialinspection, the Diiector of_
Regulation nsued a Stodification ot' Onder to Show Cause, which lifted the
sEspension or(%. t< tine sciisities at the Slidland plant site. The 5fodificatiori,
howeser, provided that all other pievisions of the December 3,1973, Oider to
Show cause would remain in effect. On December 18,1973, the Saginaw Gled a

l

.. petition to revoke the construction permits.
I
e

B. T!.c Commission's January 21,19*4, Order for llearing |

5.On January 21,1974, the Commission issued a Stemorandum and Order
denying Saginaw's petition to revoke, denying Consumers' Stotion to di>miss,
and granting S :inaw's request for hessing. The Commission specified the
following issues to be deelded by this Atomic Safety and I.i.ensing B,'ard
(Board):

(1) Whether the licensee is ir.:plementing its quality assurance program in
compliance with Commission replations; and

(2)Whether there is a ressinable assurance that such implementauon
will continue throughout the co .struetion process.

The Commission directed this B.' aid to determine whether Con un*ers'
comtiuetion permits should be m.'dified, suspended or revoked, or whether
other action is warranted by the record, in the event either of the two issues
was decided adsersely to Consumers. Consumers, Saginaw, Dow Chemical ,

Company (Dow), and the Regu'atory Staff were made parties to the
r
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, pioceeding.11c ;htel Profe.sional Coiporation and Bechtel Power Cospneation

'!: 11 nd
-

(lic6htel), Consumers' ar6hitect. engineer for t! e .\fiItand faul,ities, filed a1, .!ated i tition for interuntion. /k
.nl to tho

<mses s' C. The Prouilural ifadgroumi of this Board's
. pr.. prone i Cominet of Ife:ning
''#"#d

!4 ') "I (i. .\n initial A'aring conference was held in Chiga.;o,!!!inois.* The Board
, "'' " Y

'

ge.mted Bechters p tition, and pennitted it to pasti.ipate as a party.' The
i'I Ib'I llegulatory Staff announced that it no longer supported ent y of an order which"

would >uspend, modify or otherwise alter Con >umers' constinesion pennits.'
,

einw is
The Staft's announced vsition effectively placed Saginaw as the only p.rty toi. , " , '
the protecding supporting modification of Co:.>umers' permits. At t his"'8'

pichearing conference, howeser, the Board rufed that Consumers had the*"bY
ultimate burden of proof, and was required to denun>tiate why its constinction

*I"I pennits should not be suspended, sevoked or othe wise modified.'',
*

7. The Board also indicated that the two issues specified in the Commission's''8'

January 21,1973, .\lemorandum and Order coscied construction actisities~ " " " ' '
bc> ond the Cadwelding setisities which had pree!pitated the Order to Show' #" ~ '

.''th. w Cause,' but that the hearing was limited to constiuetion of nuclear power plants
-

as opposed to operation.,*#''
. ' . ' , S. At this initial pichearing conference, counsel for Saginaw informed theg'

; lloaid that he would be unable to proceed in the active representation of his
,'", y ! dients' interests unless he receised finanelal assistance fiom the Commis+ ion.
,"

., pg,3 , Accoidingly, counsel for Saginaw indicated he would tile. a petition with the
-.

Commission within a few days requesting coun el : J witness fees.''

9. Counsel for Dow informed the Board that his dient would not aetisely
partleipate in the Show Cause proceeding.' '

10. The Board informed all parties that it would require written testimony
! Order and a trial brief be filed with the Board prior to the heasing in connection with*

..m s. the matters proposed to be addressed by evidence,8 3 and adopted a procedural
.:.1 tue 5
*

. ' oardJ *

*The Board held the rrchcarins conference, as wett as a >ubuquent prehearing
.

sonf.rence on 3 fay 30.197a. in Chicaso. to accommodate counsel for the Sagir aw Croup.Ij. nn m who had Indicated that his appearance at any other location would be inconsenient, and.

w vuld w ork a financial ha:Johip on Saginaw. Tr. 25.
e * Tr. 20.

* * tun
7,, 3 3,3 3, 4 3 g,,

' Tr. 6L

,' Tr. 68.
Tr. 4 3.. .me 5,

** ;it!.er
" Counsel iltst indi.ated he soutd file such petitlen with the Board. The Roard,

. a>uts hourscr. advi.ed coun.el that it had no juri> diction to act on su.h retnion. and su;p.ted
,.;... a t that the petition t e flied w 6th the Comrnis. ion. Tr. 23,83.
" ,," ' ' Tr.11."

'

' 8 Tr. 36 58, 7 7 83.

.
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sshedule fe,r the proceeding, the date of June 25, 1974, was established for di . '.

comnwnesment of Seasing. h.a. '

11.On Apsil 22,1974, enunsel for Saginaw, Consume s and lieshtel 5cned e.n
*

mets of interrogatonics on the vanious panies to the pioseeding, including the,
Staff. In addition, both Consumers and Deshiel served a Request to.b!mit Fasts cr.;
on the Staff,and a Notice of Depusition un S.ginaw. ,es ,

12. On Stay 10,1974 the Board Jesomhud that answeis to sentain of the ac,

intenog.itories >cived on the Staff by Sagmaw were necessaiy to a proper go

decision la the proseeJing and weic not seas.nably ublainable fnem any other p, :
>ource. Thus, puisuant to Section 2.71Sli) of the Commi>> ion's Rules of ig

Piactice,8 8 we settified to the Commissiva the gestion of whether these ,c,,.
*

inteirogatories should be aaswered by the Slaff. In our eatincation, we yg
espiessed the siew that the attitude of Cem'imert cu'effv th it of t*r g(,
management personnel, towaid compliance with (* m-Alon temlations nd
license requirements was selevant and malesist to the resolution of the h<ne of
future compliance, and reenmmended that the Staff be reunited to ..rottle
whatever available information it may possess reweeting Conmmers' licensed
actisities which might se0cet u on Consumers'sttito(e toward compliance with
Cqmansuon iguisuon leense requirements. Without awaiting a Commis..

slan tuling, on .Ms) 22,1974, the Staff answered the interro;stolics which the
Bond had certified. The Do.nd's ruling with respect to the scope of permissible i'"

M*"
discovery was subsequently applied to the objections of Consume:s to Saginaw's N
discovery request.

I''
13.On Stay 10, 1974, the Board also denied Saginaw's Slotion for an

Estension of Time to Gle 3 issuest for the rroduetion of documents.This order C#",,
was based upon the repreventation of Con >amers that it had voluntarily made

b#
available to Saginsw for inspection and cop}ing all documents ieferensed m

I"'
Consumers' answers to intenogatories.

14.1t was not until Stay 11,1974 that counsel for Saginsw tiled a Ver fled "I 3
Petition and Slotion to the Atomic Energy Commission for Expert Witnenes'

""
Fees and Attorneys' Fees. The petition stated that unless such fees were

'hdt
fortheoming, Saginaw would be unable to participate in a meaningful manner in

"M.
this proceeding,8* snd alleged that the participation of Saginaw was neeenary

Con
for an adequate alting of the issues and e.spis: stion of the facts.:: ,

15 On Stay 22, '1974, _stl parties. .escept Saginaw, tiled answers to Pt6
d!'"

interrogatories which were disected to theid by other parties. On 5tay 21,1974, 6

' O'd
the day before answers to interrogatories were due from each party, Saginaw

'

tiled several moilons which, in substanee, requested an extension of the
,,

i
''l0 CI'R 9 2.7tidil tl974). #

''In ihe Statter of Conmmers Pcwer Compan) Otidtand Plant.L*niti l and 2).VenAd
Petition. at rp. 2. $0 tar 11,1974).

"IJ. at p. 7.

.
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ibnineiy pe iod. These,ie. guests were premi>cd en the f et that the Commiwinn
had not asic.! upon Saginaw's petition foi fees wht.h had two tiled 10. fayss.J cailkr. -

-
. the

16. On Stay .10,1974, the Doasd held a second rehearing 5onfeience in*

' Chicago, !!!hiois. After beasing oral argument, the Doard denied Saginaw's
-

uts
#

fthe tocral requests, including s ~nstion for continuance pending a Commhilon
dcdston on 0;;Inaw's petitlen for fees. The 3 nard, however,gave S3::inaw leave

.

pet
)

'' er to renew its motion for continuanse in the cunt a fanrable inling on its
,

,

petition was ro,thcoming fi .m the Commission.l* The Do.ud ondered Saginaw"I
to 'an>wer inteingalwies seerd upon it b) Jur'e 5. 1974.8' The Bo.nJ ahoie
icitesated its caiher ruling i.n the bunten oi proof,5.it :coided consiimens until."e | Junc 10,1974, to pie >ent the Domt with a qwmoran,!.:m of few on the bunten

.

*

i 't '

of pivofIn an admiuhtIanne show e..ota procce imp.'' '#d
17. The Do:nd aho stopted a sesi ed sehedule foi t! e proceeding, as follows::if

A. Dimnesy 16 elo>e on hms 17,1974; ' '
8 le

B. Waitien testfreny from all irties due on June 23,1974;
-

T:wd
' C. Tiial bilefs due on July 8.1974; anduh
D. Ileath:g to comme;6 e in .'.fidi:md. '.fichipn. on July 16,1974.''

-

s.

IS.On June 5,1974, Sagik. w fited its answers to the intsriegatories '. , ,

piopannded by Consmnces and'Beehtel. Shortly thereafter, Crnin$ners filed a.,9

51otloii to Comg el Anw crs to Interrogatories, on the gromid that the answers of
.

'3,

Saginaw were umopor sise ;nd incomplete." The Board granird this mation,8'
p, but Saginaw dlJ not rev.nnd.

. ,

. , , , 19.On June 5 ard 6,1974, l>cchtel and Con *amers filed with the
Commi.,lon reponses to Saginaw's pett.wn for fees, acq.:esting that the petition3,

,, .te demed. The Sialf Gled its ans, wet to Saginaw's petiti.sn for fees on June 10,,

1974
%

'

4

20. On June 10,197|t,Connuners also tiled a "Sloti.n to Itnpo e :he Suiden,,3

(.,,3
of Pioof on the Psoponent of an Order Smpendirt, boking or Otherwise

!

510.hfy ing Constiustion Pete it Nos. 31 and 81', in' hhish Con %n9ts'aigued
that the preyenent of an. order modif 1 rig the construetten perngtiburs the. .n

3

.,3 ulthnaie burden of pioof. On June 12,1974, Dechtel fled a trief in support of
Consumers' motion, argulug that the burden of proof in this proceeding should'

pre.,perly be pkeed 'on the Staff and{ct Saginaw. On June 18.19N theJhaffio

4, _sho reponde,i by statingihat the butJen of proortar with the orownent of the,
,

urm iv ...o.n ause. 5ai;inaw filed no tysjonse,, ,y
, -- u . n- ,

It j, (.e
'' Tr.114.
' * re. Il$.

, 's. ,' '' *
s ." Tr. I14.1.1.t l.4.139. *

.4 s

"Tr 128153 '"'. . . .

" Tr.137
'' Tr.15 8. *

, , .

%-. g

+..
>
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s
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21.On June 28, 1974, Consumers, De.:.tel and the Staff Gled written
*
.

iesthnony and chibits with the Boaid and ..ther potles. Saginaw filed no on it.
wiitten testimony. On this date, the Board ah > Initiated a scnference call to all gi.,t t

counsel, and adsi ed them ilut the Board, upon considening Censumers' motion
,

th.it.

to change the burJen of proof, bad resersed its euNr mtine with respect to !ud ,
8

bueden of proof, and was plaeing the but,'en of eroof on (f:e Staff 3.ia " , e.n. .
i

! Saginaw.: s, | gu3 ,,

22.On July 8,1974, trial briefs were Oled by Consumers, De6htel and the ! 2

Statf. No trial bilef was filed by Saginaw, Jdp?ie a spe,ific order to do so from |
,'f D :

the Do.ird at the Stay .t0,1974, piches Ing (.mf, s ens e: ,aen., ,
!

|
If you have no witnesses, your trial tarief o.;ht to reffvet that fact,or if you | p.n t i.

! p.ti t i.don't have a di,ect case, othee than the cae: you malte in cross examir.ation,r

| you should indicate this in your trial briel. ','.'e would want something from te,pnI -

'

you along these lines.8 8 | i t ,,,,

u. toc
23.On July 9,1974, the Board placed anotNr confe enee call to coun el for ,'

all paties, for the e.spress purpose of dete:mit.!ng whether Sa;inaw intended to
* -

.

' ' '
go foiward with a paesentation, or othe wiw ., pear, at the evidentiary hearing. ; , "' 3 ',! A
Counsel for Saginaw advi>cd the Board and the other parties that he would not i

8 '" Y
be partielpating on behalf of Saginaw, unicis the Commhslon were to grsnt his

|
I}"'Y

petition for fees. N#^'
24.On July 10 1974, the Commission b,ued a >!smosandum and Order

-

'

den >ing the Saginaw petition for fees. The Commission concluded that the RiF'
petition must be denied for lack of a proper she wing of need.8' .

' ' 'i"'
25.On July 10,1974, the Board placed nother conference call to counsel ,' t'~

' *

for the parties to determine whether Saginaw's counsel or Saginaw,in view of S#'""
, the Commission's July 10, 1974, Stemorandam and Order,8' intended to goj .. ' # 'i" #

foiward. Coun><l for Saginaw adsi>ed the Boe I that he would not be pre >ent at M" '
'

the evidentiary hearings.11owever, counsel did indicate he would partleipate ''''#"'

fuilher in the proceedings to the extent of IUing proposed findings of fact and
mnelusions of !aw, as well as a memorandum requesting the Board to take ''""[.''
official notice of certain documents Saginaw ; mended to rely upon to carry its E#'""
burJ m ' tr8

26.On July 10,1974, the Board issued i:s written 5femorandum and Order !
'

ruling that the burden of proof in this proeceding was on the Staff and Saginaw O# '2*'
'

to the e. stent that these parties desired that Construction Permit Nos. 81 and 82 ''E * *
be modified or revoked.

u,

|

8 ' Tr.12a.12$.
' 'Tr. I $2. .

4
8 ' Stemo:4ndum and 0 Jer, RA174 7,itJuly 10,1974). ,

i.
8 'See n. 24, ragwe.

.

'' Tr. I $ 3.
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27. On July 16,1974, the Commiwinn iwned a Shmorandum and Oides" '

I :.o
on 4hc .pestion vertified to it on Stay 14, 1974, conecaning whether or not the ,

* :o .dl
Staff was requised to answer Saginaw's interrogato ies. The Canunis5 ion taledti. .n
that the Staff should answer all interrogatories with respect to whkh the Bo rd .,

, at is
had detennined that answers we e necenasy to a proper decision,and were not

a

*f.c.d
reason.ibly obtainabic from any other source. As we have noted, these answers,

j had aheady been previled by the Staff on 5 fay 22.1974
.! she 1

28. On July 16, 1974, ymsuant to a .Yorice and OrJerJhr Commencemcar*

ft. n
of Gi.!cnriary # caring " dated June 17, 1974, the oidentiary hearing com.

2

menced in Slidland, Alichipn, and continued through July 18, 1974. All of the' s su
p,rties to the proceeding weie pie >cnt except for L;insw. Each of the other

-

*

n.
parties pievnted testimony and participated in er,ws. examination. The Board

.,

.'..n *

required both Consumers and the Staff to present witnesses" in addition to
those who had submitted prepared testimony. The 30 aid also questioned varicus
witnestes that had been presented..

29. The Staff peewnted four witnesses .\fr. Walter E. Vetter, the technical
.

assistant to the Director of Disectorate of Regulatory Operations, Region Ill;
,,

Str. Roger Rohibacher, Principal Reactor Inspector for Directorate of Re;uls.
,,

tory Operations, Re;fon Ill; aft.CordellC. Wi!!iams, Resetor inspector for. , ;,

Directos.ite of Reguistory Operations, Region III;and Afr. Dolphus E. Whitesell,*
, , . .

Reaetor Inspection Specialist for Ilirectorate of Regulato:y Operations.
, 30. In addition, Str. James G. Keppler, the Disector of Directorate of

Regulatory Operations, Region lit, appeared and sac testimony at the specificrequest of the Board.,, q'

31.Co wumers presented four witnesses, including af t. Russell C. Yo mdahl,
,

~ ^ "I .

' ', d ' Senior Vice President, and Str. Stephen II. !!owell, Vice President . The Bo.ird
requested that Consumers make available Afr. Ralph Sewell, Noelear Licensing' ' '

Administiator for Consumers, to answer the Bo2nd's questions concerning
statements he had gisen to the Directorate of Re;ulatory Operations in"

connection with an imesiigation cf Consu.ners' Palicades facility.''#'

32.Dechtel presented ten witnesses, as well as a panel comprised of five'''-

persons.

33.Neither Saginaw's counsei nor anyone renresenting Saginaw appeared at
,.

''

the aidentiaiy hearing.*

34. Following the Staffs disect esse, and after no evidence was offered by, '-

Saginaw. Coi:<umers moved:

(1) That the Scard issue an order holding that Seginaw was in defsult
under 10 CFR }2.707;and

* * \temoranJurn and Order, RAl.74 7. 4tJuly 16, !? 74).
'39 f..! Km 22447 .

" Tr.155.J.19. ,

'" 912
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(2) Th.st the poormfing be dismined, since the bunden of proof had not
been mut.8 *,

,

The !!aaid denied tiiis motion.8' 'The BoarJ a!>o indicated it would give Saginaw
until July 25,1974, to file its memorandum sequesting official notice to ly \

taken of certain documents 88 At the e!ase of the evidentiary hearings on ,

July IS,1974, Consumers senewed its motion to hold Saginaw in default and to
dismiss the proceeding on the giounds that the bmden of proof had not been
met.8 8 The Board in licated it would take this senewed motion under ''

advisement.8* Our ruling on this motion is >et forth be!ow.
15. On July 25, 1974, the Board, having receised no memorandum from

'

S.eginaw, issued ,an Order closing the secord. Propo>ed fin fings of fact and .,

onclusions oflaw were submitted by Consumers and BechtelJointly, and by thes

Staff, un the spe6ified date of .\ugust 12, 1974 No seply Godings were filed.
Saginaw did not Gle pmposed Godings of fact or conchisions of law. Iloweser,

'Saginaw filed a "Slotion" on August 12,1974, requesting a two week extsmion
in the deadline to Gle proposed findir;s. The Board denied the ".\letion" for

.

lack of good cause shown. S iginaw renewed its "Slotion" on August 26,1974, {,
and the Board again denied it for lack of good esuse shown.

"'
D. Consumers' Rencu ed .ifotion

16. The Board has comidered Consumers' renewed motion to hold Saginaw
in default, and to dismiss this proceeding on the groands that the buiden of
pioof has not been met. We deny this motion. While these appears to be ample
piecedent for this Board to grant Consumers' motion, the Beard believes that in
the circumstances hese pre >ent, a deteiminstion is wananted on the secord.

*
iespecting Consumers' compliauce with Commi>sion quality a>>mance sequire-
ments and the implementation of Consumers' quality assurance program.
Indeed, we would not base ordered hearings to proceed were it not for the fact
that the Board believed >ubstantial public interest questions existed regaiding C

Con >umers' compliance with Commission pslity assurance requhements and C

Co wumers' implementation ofits quality assusance program.,

;
'

11. FINDINGS OF FACT

IA. Issue No.1
t

Whether the licensee is implementing its quality assurance program in
compliance with Commission regulations.

"Tr. 4 29-4 38.
" Tr. 4.12. '

" Tr. 5 90-5 93.
" Tr.705.
"Tr. 707

592-
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37. The first issue is whethe
.

Assurance Program in complisnee with the Commission's regulariansr Consumers is ip.plementing its Qualityi
g

Appendix B. Although the isnguage of Appendix B has not been smended in aregulations governing quality assurance are set forth in 10 CFR Pstt 50
y'' . The
'

,

significant way since it originally became effective on July 27 1970 5
''" ny

inteipretation ofits requirements has been chan;ln3 n sn e ol ti
,

' ' ' ,8 the,

i

eser the ye. irs.1.!censee compliance with the Appendix has been erslusted by. ' " v u onary process

the Staff ennsistent with the interpretation which was in effect
''

,

culustion. at the time of. *

this esse,is to conduct field inspections of the sethiries of C18. The function of the Directorste of Regulatory Operations, as it reistes to
'
'

,#

conteserors) to obtsin, by mesns of selective sampling !nspections reasoonsumers (and its
'

I-

and are not, or will not be, inimical to the health and ssfety of the public Thiassurance that licensed activities are in secord wit? the AliC's requirements '
nsble,

3'''

function, which in this case is carried out by personnel of the Regio
"

. s

Dhectorate of Reguistory Operations liesdquarters Sisff by experienin Glen Ellyn, Illinois,is executed in accordsnee with gui.*elines pro id d b
,

n til Office' I
e- v e y the

knowled;esble Regional Office inspectors, assisted by various speci liced and i

Slidland facility have included: con <ultants. The principal setivitics by these personnel with respect to tha sts and '

e

(a) Exsmination of Consumers'snd its contractor's QA snd QC programs
V

to epmpare the requirements'and controis sctualls imposed b
I '

with commitments made to the Commission; y Consumers2 '

(b) Inspections of quality control recoids:
,-'

(c) Observstions of construction work in progress; snd1

(d) Selective examinations of construction procedures.8]
1

!

39. Limited preconstruction permit scthities at the Slid!snd site commen
Consumers in November,1970under an AEC e .cmption issued in July of 1970 and were suspended bced

*

Constinction Permit became appar,ent. Construction was resumed in June 1973when extensive delays in issusnee of a
y

and has continued, with the brief suspension discussed herein to the prese t,

Quality assurance setivities, both by Consumers and by the Regulatory Staff
,

,
n .8 ',

howeser, began even before the start of construction in 1970
[

,

40. The Slidland Preliminsry Safety Analysis Report (PSAR) wa i
.

i

CFR Part 50) was a very brief description of the Quality Assurance Program fJanuary 13,10u9. Appendix IB of the PSAR (which predsted Appendix B f 10
s ssued on

o

or

"35fc4. Ap.10498.

''Thoc requirements are found in the construction permit
,

prod @ns of the 4tomic Fnergy Act, and the rules and regutation, af th. the arrlication, the
t Tr. Ih5n.

e Commiwiani
"Tr.15415S:2Jl 342;347 351;337 366..

" Testimony ofItowell, feitouing Tr. 485 pp. 6 7.13.,

.
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the pronwed facility." Amen.hoent No. 4 to :he PSAR ws> inued on.

October 2,1969, subwquent to the public.stion'* on Apsil 17,1969, of the
pmposed Appendix 11. This amendment was a e..ir.;lete revision of the original
quality assurance program.*' Amen.hnent No. 6 to the PSAR was iwued on
December 29,1969, to sespond to the Commi>> ion's sequest for a description of -

the manner in which the 51idland Quality Assurance Psogram would be,

implemented. Amendment No.S was i>>ued on February 9,1970, to provide, *

*
pursuant to the Commis> ion's icquest, documentat!on cf inteiface iesponsi-
bilities during design, piocurenwnt, construction and pre operational testing.
These amendments provided more details than dese:ibed in the initial issuance of
Appendix 1B and spelled out more specineally the se>ponsibilities of Consumers,
Bethiel, and B&W snd the inte faces between these organi/stions.*2 During 1

'

* '

1970, the Directorste of Regulatoiy Operations (RO), then the Disision of
Compliance, carried out a number ur inspections. Duiing the period Septem- *

ber 29 to October I,1970, shmily before Consumers' suspension of construe- *
.

tion, RO conducted a site Imnwtion during which Jetkiencies relating to the
pl.icement of conciete weie identified. Consumers and Bechtel evaluated the '

Gnd!ngs and took the actions they considered appropriate.* * RO was not able at
that time to complete its inspection and evatustion of thase corrective actions
beesuse of the cessation of comtruction. Re inspection of these actisities,
however, did not occur in September 1973.**

41. Duiing the 1970 1973 suspension of construction, Consumers and
Bechtel made numerous changes in the Quality Assurance Programs, some for
inte:nal reasons and some in re>ponse to the AhC's developing interpretation of
Appendix B.* 8 After se>umption of construction, impections continued. In
some cases deficiencies in the Quality Assur.inee Program were found and
conective actions taken.** Cn December 3,1973, the Director of Regulation

,. inued the Order to Show Cause, identifying three specific examples which
indiested a possible failure of Consumers to imp'ement its Quality Assurance
Pmgram in compliance with Commission segulations. These cumples, each of .

w hich is discussed below, were:

(s)lnspections occurring on September 29-October 1,1970, revealed :
several iristances of Consumers' non-conformance with quality assurance '..
program requirements invohing concrete work. These matvers were discussed -

by the Appeal Board in its 31emorandum and Order of >!srch 26,1972 .

" Licensee *> Exhibit K 5.
.

' 34 Fed. Ret 6599.
" Ltun.ce's Ethitsit K-6. '.
* 8 Testimony of Keeley, following Tr. 458. pp. 3-14 ..
* *1J. at p. I4
* *Tr. 266 :68.
"Keeley. pp.1419:llowell. pp. It 13.
" Keeley, pp. I9 35,
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S o ;m.il
(AIAll.106), in

n
.

. ned .m camditio whichc 'pii..ig of
(b)Impections o duns on Can omers with rcthe Appeal Dow.mid be

<peet to its quality assursed imposed certsinseverst additional viol
c n

to pr.nide, cted on September 10V, involving inadequ ance programaddition lations of 10 CFR Part <
.c

sespomi. a

,11 and 27,1973 re;asturance ate
d testing.

(c)Impectionsand unavailability ofcertairecord keeping0, Appendix B, Criteris !! andvealed
,

:. iance
deficieneles

pro
ceduresm

assneisted with Cadweldcondu ted on Novembn qudity assuranee recordreisting to quality
%u cmers, These'

' During
comfitute vioistions of 1er 6 8,1973, s; and

Xill, XV and XVil * '
.

'

}%i ion 0 CFR Psit 50, Appendisplicing of concreteidentifiedof
serinus

.

. c,,,wiruc. Concrete Piscem reinforcing bars
,,,,

x B, Criteris II, V,.ent

site impectio , mention d42. On September 29
m the.

red the

s.vpnt, during which they f:nd 30, and on October 1
nco

nciete pl cement seti i i
,, y, g e

immec

ound certain deficien ies i,1970, RO conduered the
.

stions ately
v t es, including the ifindin2s and took the f llowing this RO impectio

' ;;,

'

mproper
(a) Bechtel co

o n,Co

owing corre tive sesionsumers and Bechtelev lof sibrators.'"
use c n

as and segard.

m itted it> elf to review the
cm

ng eonerete n:

vibtstor w(b)Bechtel establi<h
* ~ '# I"' asampling; , uated the

applicab!,e AST51 specifi
\

'' *" I ed a

(c)Be htel s< signed a Qoik. This crew had been tspecial crew' d. In ;
estionc

rained in the properof craft personnel to doof all Q list concrete po j-

and

antity Control Engineer t
,'

(d) Consumers fic!d- "*'I#" the |urs;38

o full-timeuse ofvibrators;5'
sequirements, including >urveillance during concretpersonnel w

es
which ,

i .cnce monitoring
e pours to insureere instructed o provid

* .
w

as required to transpo. e eh of t
taking of samples

.

compliance e incres<ed43. Although constrt between the batch l, and sdditional documentatiwith establishediacated
inspectors were i fconducted an impe tionruction at the Slid!sndp ant and the pour toestio... :ance e.

onat
the job site'. w ed Beehtel regarding theormed of thesite w n. s sn

corrective setion tmdertakon January 6 7,1971as by then suspended RON.19 2 j liow ;

not able toeser, due to the fact thconciete deficiencies not d
; \

. At that time the
-

.

in the previous RO ien by Consumers,andinform d Consumers thobwrve implementationat construction had been h l
t e

ie.

at these items wof the
nspection

correctivea ted, the inspectors were.
.

* *In the ould remain in the followaction and, therefore
:

Show t'aw. Decemts )m tterofConr.%rspo up status until
a

,

* *11 as p r .1973
w

" t. s. cn>ee.14 er Cor.rpny Otidiand Pl
' U. 's hhitne CP.2. ant. I' nits 1 and 2) Ord

*

* *U. .

er to
" Kc te,p.14

'

.
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consuuction resumed and RO wuld se:;fy ifut the conecibe procedmes had
'

been implemented."
14.Psion to the actual rewmption of conciete activities in 1973, the fleshiel

Quality Anmance gioup conducted a isview of inspection reports and other |'

doemnentation to deteimine whether or not fuisher concetive action was |
-

iequired in oider ,to utisfy the commitn.ents made in 1970. As a sesult of this ;

seview, an intensive indoctrination and training program was implement /d for
pe sonnel invohed in placing and inspection of concrete work. This program .

contained, among other things, detailed instructions in the proper use of
vihiators. Detailed inspection plans were developed and implemented and
ipiality assuiance pei>onnel were instiu;ted to promptly identify and to take
ne(enary astions to concet any disesepancies noted during coiwrete operations.
In addition,11echtel assigned a Quality Control repre>entative to full time-

,

menitoring of test lab activities. Adjitional training and indoetiination *

icquiiements for Quality Control perior.nel we e established, and the Beshiel
specification govesning testing of concrete was updated to the latest revi> ions of
industry codes and standards.s 4

7 45. On September 57,1973, at its first inspection following re activation of
/ construction at the Slidl.md Plant, RO observed the correctise action iel.itive to

the concrete denciencies. RO determined that the deficiencies had been
coirected but that certain of these activities would be (miher obtened in
sub>cquent inspections.s s This was fina!!y consideied by RO to be resobed as ai

iesult of an in>pection on Starch 6-7,19 74.''

Record Keeping Prceedores

46.On September 10,11 and 27,1973, RO performed an inspection of
11echtel Engineering to evaluate compliance with the applicabic quality as urance.

ciiteria for design and procurement methities at Slidland. In its repoit of that
*

inspection, MO cites deGciencies in documentation contial procedures."
Although each of the discrepancies identined by RO had been presiously
identined by Bechtel's Quality Assurance Group and corrective action had been
initiated,5 8 Ilechtel completed corrective action in each of the following areas:

(a) Retention oficeords common to areas affecting quality;
(b) 31aintaining current drawings in the Project Engineering stiek Gles;
(c)Psoeedures to prescribe control ofinterface activities between design

groups;

"Tr. 2t>7A; Licen ce's Eshibit CP-2.
" Testimony of Dot on. fo!!owing Tr. 597. pp.18 20.
'8 Licenwe's I'shibit CP 3.
" Lisenve*> l?.shibii CP 19.
"Licenwe's I?shibit CP 12.
"3echter> l'shibits Detion 17. l8,.19. 20A.-:08,and.21. -
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s ! .id
(d) Peace. lures to prescribe control, iwa..ee and changes to Bechtel's

Iniein.,1 Ps oceJmes .\f anual; ar :1i
"

hvel
(c) Ameniling the Nudear Quality Assuranee .\tanual to provide Project..tlie r

Engincesing the Desibility to impose evolving qu:.!ity assurance requirements
-

.
Ii w.is on sendors.:,

,

f this *

47.Dming its inspection of Jaimary 10 11,19 ~4, RO reviewed the actions
,, ,

Di for I
taken to correct the de0elencies in the abose stems and concluded that the

[.
j'.

corrective action taken was adequate and was being properly implemented,''
|

yi .,m
. .e of i
t ad C"d**Id S IICI"8 ;

P '.take
48.On November 1,1973, the Bechtel Fie!d Q :ality Assurance Engineer

t-

i% ns.
found several completed Cadweld splices from which the asbestos packing had'!. time
not been completely removed.*' Ife issued an open Qality Asmrance Daily Log

;
':i. n

to the Bechtel Project Superintendent ** which required corseethe action prior' tel *

to covering the Cadwelds with concrete.**
s of

49. On November 63,1973, RO carried out an inspection at the site that j
,

indicated to them that serious defielencies existed with respect to Cadwelding. In of
These dencieneles related to void measurement tee!.niques and the associated

|' e ta
seeeptance' criteria, the comprehensiveness of records to demonstrate correct

..

**n
performance of Cadwelding, and the adequacy of :he existing procedures for.1 in

!aa proper control and documentation of Cadwelding aedvities. .\fr. Vetter testiGed
that as a rem!t, the Staff, on November 9, reques: d in a telephone call to
Consumers' Project 11anager that Cadwelding be sugended pending coirective
action and seriew by the Staff of the correctise setton. The Project 5fanager
se>ponded that he, also, had felt that there had been major QA!QC pioblems

n of ssociated with the Cadwelding, that a hold had been -taeed on the aetisities the
,

* previous day, that Consumeu personnel had thorou;hly resiewed the matter,
,,ge, .

,

and that, as a result of their subsequent actions, they fe!t that the hold should be
.
, that ,

lified. He was informed that it was the Staff position that allexistingCadwelds
,y ,,

i
should be re inspected and requalified by properly qua'ined personnel and that a

.gy
" '

determination should be made by the regional office that an acceptable program
. . . ,n

~']. for Cadwelding had been developed and implemented before work was resumed.'

Shortly afterwards, the Project afanager confirmed that the Cadwelding had
. ' ' ' . been suspended in accordance with the Staft's request.* * ,.,

*

50. As a result of that inspection, Consumers took a number of actions. In''

addition to requalifying the Cadwelds, Consumers undertook the following
,additional steps:
|
t" Dot,on, pp. 23 23. *

* * t.l.en ee*> Eshitne CP-16; Tr. 327 ,

-

'' Dot,on p. 5; Be.hters Eshibit Dotson.2
|'' Keele3. p. 28.
i

' 'Tr. e02. !
* *Tr.15$ 190: 2S9 290; 317..21,
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(a) An ineresse in the number of Consumers' Field Quality Anniance
penonnel from one, prior to it.e Nosember 6 3 RO inspection, to four. ,

dming the caily past of December;
(b) Consumers' quality suur nee personnel were provided with pioce.

duies requiring audits to determine that all safety.ielated aetisities would be
accomplished in accordance with the requirements of 10 CFR 50,.

Appendix B and ANSI N45.2 In addition to these program type audits,
Field Quality Anurance personnel were aho pmvided proadmes requiring
seiification, by actual ob>enatian, that Bechtel work and inspection
Procedmes for quality.related actisities were being implemented;

(c) Consumers' field quality :.>>urance personnel were made iesponsible .

for icviewing and approving all De.htel Nf a>ter In>pection Plans to dete:mine
whether these in>pection plans adequately anu e the qu:ility of work
function by prosiding adequate Quality Control acceptance parameters,
adequate detail of the inspection function and adequate esidence that all
quality.related activities were being properly obsened and documenied;and

(d) Procedures for regular meetings between Consumers' General Office
personnel and Consumers Field Quality Assurance perso:.nel were written
and implemented. These procedures require one. day sisits eve y two weeks
by the .\fidland Quality Assurance Supervisor to the .\fidland Site, one day
visits eseiy two months by Consumers' Director of Quality Assmance
Senices, and quarterly meetings between Consumers' Slidiand Quality
Assurance Services personnel with the Vice President of Eieetric P! ant
Prciects, the Director of Qualit> Assurance Services and members of the
slidland Project Organization.as,,

51. Bechtel management also took steps to veiify that the Cadwelds weie of
p:oper quality, to dete:mine neeenary revisions to the Bechiel Quality
Assurance pro ram for Slidland and to insure that similar situations would not;

recur.* * This action included:
(a) Deselopmerit of more formali/cd procedures for >pecialized work

processes;

(b) Requiring Quality Control Engineers to conduet quality acceptance
and verification in>pections;

(c)lmplementation of an action program to provide more timely
sesponse to Quality Assurance / Quality Control findings;

(d)Qualineation of Quality Control Engineers in accordance with
written piocedures covering qualifications, indoctrination training, testing
and certiGeation in seeordance with requiiements of ANSI N45.2.6 and AEC -
Regulatory Guide 1.58; and

.

' ' Keetey, pp. 29 10..

" Testimony of Ysien. fottowing Tr. ! *0. rp. t0-11.
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(e)Incicawd m.magen ent and supervisory ; cisonnel attenti.m including -*. four

sisits to the site at least twice per year by the Bechtel Vice Pse>ident and j
.

*

Deputy. Division ,\lanager, San Francisco Power Division, each quarier by Ihe* pio c.* ,
Vice Preshlent and Area Stanager of the Ann Arbor area office, and once

,

sild be
eve y other month by the Ann Arbor Office 31anager of Construction." *

I R .40 .

.:ud u s, !
Implementation of these actions was verified by Dechtel management and [

sa
*

directives weie inued to re emphasi/e Bechters enmmitment to Quality
- (8i8 i38 A ssm ance." '

*

tcection 52.Special inspections were carried out by the Staff at the site on i

Nosember 20 and 21 and December 6 and 7,1973, after Consumers had notified
/ n"ble i .

the Staff that necessary coirective actions had been completed. At t!.e Grst of I.nume
the>e in>pections, the Staff found that, ahhough s bstantial conectise actionI *^eik
had been taken with respect to the >pecine CadwetSng problems, fmti er actionC's 5
was necewary by Consumens with segard to its analysis of the implications of the* t all

i Cadwelding problems to the overall implementation of the 31idland quality
s

'<J; a: d i

assmance psogram. Although it appeared to the Staff that attention had been 3,

Offue '

addiewed to this latter matter, the Staff did not find :afequate documentation of
siit n .

such action.''
wec t.s 53.The fact that the actions taken by Cons.:mers and iis contractors

nc J 'y
between November 9 and the November 20 21 inspection did not entiicly fulfill

,

'
atance

the Staft's requirements a; pears to have resulted, at Icast in lange part, from a '

'Jua' ty
lack of mutual understanding of what was required.'8 On Nosember 21 the

te P!. int
Staff futther elatified its position to include the requireme it that:> of th2

Consumers Power Company . . . denonstrate that the Midtand quality
assurance! quality control programs had.baen anafyz rd for shortcomings by

*
.

,,. , e of Consumers Power Company and . . . correctice a: tion, indic.ted to be
Quahty neccoary as a result of [the] quality assurance /c.uality control program
.:Id not shos tcomings analysis had been ad:Guately prescribe i.' *

d "#'k 44. As a conequence of this clasifiestion, Consumns formally doeamented
g, 3,.alpis of the programmatic aspects of the Catseid denciencies'' and

anothei RO in>pection was scheduled for December 3.1973. This in>pe tion was
- T''"''

subequently cancelled by RO and Consumers was notified shortly thereafter of
the l>>uance of the Order to Show Cause. The cancelled inspection was? 'i""IY
reuheduled and held on December 6 and 7,1973." During thisinspection, RO
concluded that the programmatic deficiencies, including management involve.

'# "I
* *lte.Iner.1 shibn Yaten 5.I "E \lC ' ' Yates. pp.1011.
* */J., Ite.hter.1 shibitn Yates.6. 7. and .8.
" l e.191. 290: .121322.

-

" Is.I'31::1.1 216;222 2:!;369 370:509 511.
" Ir.191.
* * tlewell, p.19; Li.en.ee* I:shibis K.' and K.B.
* *llow elt, sJ :l i.en ec*n t'shibit CI' 14

.
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ment, and special psoblems ietaling to Cadwelding at .\lidiand had been *

satisfastmily iesolved.
,

i' -

55.On December 13, a hiemurandum was >ent by Dr. Knuth (Director of '

Regulatory Operations) to hir. 51unt/ing(Didetor of Regulation) reconunending ,' i

that the 0:dcr to Show Cause, which had been i>>ued on December 3,1973,be < '

modified to pe:mit Cadwelding activities to resume. The Order to Show Cause A
17,1973.rswas so modified on December '

56. An additior.al ie. inspection was made on January 10 and 11,1974, to ,

'

deteimine the degiee of implementation of the conunitments made esilier, ! l'
including those made in Consumers' answer to the Order to Show Cause. The -

Staff found that Consumers had taken ancropriate action." *

[57. Based upon'the testimony of the witnesses pie >ented by the Regulatory
,

Staff and the testimuny of Consumers' and Beehters witne>>es,the Board finds -

that Consumers is implementing its quality .mtnance piogram in compliance
with the Commission's regulations. * t

B. Issue No. 2
A!!

Whether there is a res>onable assurance that such imotermo***
,

continue throughout the construction process.

SS. The second issue that must be decided by this Board is whether theie is
seasonable assuranee that Consumers' implenuntation of its qustity assurance '

program in compliance with Commission regulations will continue throughout
the construction process. The Board has analyzed the evidence of record and

,

has classified such evidence into three general areas, which it believes will be'

useful in deciding this is>ue. The first is the setions that Consumers and its*

contrsetors have taken in the past to estsMish an effective program and to >earch
out and put into effect impiovements in it. Th wond is the expressed points of
yiew snfintents of the senior personnelinvoheddhe third is the opinions of ,

g Staff's expert witnenes and the bases for these cpinions. Oth iespect '
particularly to the latter two stess, the Bo2rd realizes that its judgments will

,

necessarily be somewhat subjective and will be based m pan on tne demanor of
the witnesses.which the Board has essefully obse:Ted and considered.

Actions by the Licensee
' *

59.The actions taken by Consumers and its contractors to improve their
quality assurance prossams prior to the November 1970 suspension of
construction hase been di>eussed supra." Subsequent to the suspension, on
February 1,1971, a coiroiate reorganization was institutrd by Consumers,in

.

'' Tr.192193: 29 t t . :2 .t:4t 342t 402-4042

''Tr.196 201; 29 t-292: .2:f.226..

" Paragraph 40.
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which overall iesponsibility for specific corporate piojects w |

specified individuals. The philosophy underlying the new orgninti
. "hves.o of as delegated to-

was that if tots! ic>pomibility for each project was delegat d
-

. mending on structure
individuals, projects could be propcrly supervis d3.19 0. be |

.

e to specinelf,'

August 31,1971, coordinating corporate activity through virious deps:Imentali twithout the complexity of,/'
'%wCme e .,'

and spin on December 8,1971 n erfsecs.ts Oni
|I.I"74 10

detailed procedures for implementation." Similarly Consumsursnee Program Audit afsnual was voluntsiity upgraded to, Consumers' Quality As.
' '

I# *"'li#f. provi.fe more
,

E'"'e. l'he
in Starch of the fo!!owing yearCommuniestions Guideline 51snual was issued in December of1971

ers' Departmental ,,

i

and revised

which was required by these guidelines, was issued in October.co The Slidisnd Project Procedn'res 5fanual,
# #Pld''"Y

197288
j *

- "d fmds

60. In 5farch of 1972 Bechtel submitted to Consumers for
, .

!aph.m

b lilies for the Quality Assurance Program ofits Powe< snd Indconcurrence a policy statement revising and defining the po!!ey md
.

review snd
re<ponsi. I

.

Consumers' comments on this statement were resolved and the t
,

ustiis! Division.
seeepted by Consumers in February of 1973.* *

.

s atement was

61. In an effort to obtain another perspective regarding Commi<si
-

.. 3 w;n

ssurance requirements, Cen<nmers employed the NUS Comoon quality

consultant to examine the Qu:dity Assursnee Procram.NUS submitted irstion as a

E occemner ir,wI stating that Consumers had a complete and d r
'

. . ?':ese is ts report

audit ohnJUS recommended that the QuiTriTXssurance o
" .iance

e :uled

3,7dili.a yusmy .i>wance activities be exr macomplete independence from those groups having cost and sched li
.hout:

rganization be given
'id and ' u ng tunetioirs [

As a result ot uus sepon, yuamy Assursnee activities weree.2 beyona its aucumg lunction.
4 ini! be

fhistity Assurance arcanizations were civen' nd its expancea and the
Independence. Under ~the new orgsnization . regter, although not complete,'o '#3'eh .

.

Assurance Administrator and he reported directly to Str !!ary 15,1973, the title of the Quality Assurance Engineer was changed, which became effectise Febfu.
"5 0f.' -

"0"5 "I ,.

to Qulity
Psesident in charge of Electric Plant Projects.88

*

re>peet . owell, the Vice

h0A Administrator inferred riom a statement in an RO inspection report that
% d'"

%enresnization
;4 "'ll
I

the Commission aia not eorteetly understand the*" Of '

were held with the liO st#f to rectify this and as a res ltnew organuation. Discussions
reorganization was made on October 1,1973. The positionu , a further '

sud directors of service organi/stions and reporting directly tQuality Assurance Services was created on the same level as all project manage
of Director of

|se their rs

President, Electric Plant Projects. This reorganization resuhed ino the Vice,,,n of

'e:s. in
~the Quality Assurance organization from the Slid!snd P ja separation ofen. en

ro ect organization which

'' Meetcy, ph I415. Itowell, pp.18 9.
'' Keetey, p.15: lica ett. p. 9.i

! " Keeler, p.18. .

"14.. p.19
,

''/J., pp.1!.18; Yates pp. 2 3:llect ters Fshit'st Y.l.
j

''lton ett, pp.11 1 h 1.1. emes'> IThit*Its l{.3 nd !{.4
.
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had cost and scheduling respondbilities. This imlependent Quality As mance
oigani/ation was gisen responsibility for all 2>pects of Quality Assurance
including policy and implementation. T!.c organi/ation and responsibilities.

,

remain eswntially the same today.s* Also, dming 1973, additional staffing was
provided for the quality assurance organization, the Quality At>urance Slamral -

and the Policies and Procedures afanual were revised, and a new Quality
As>uiance Services Depaitment Procedures Stanual was w itten to provide
procedures for the new organi/.ation.a s

62dhmtly after the icoiganization. Censumers asked NUS to nuke a new
review of the QA proaiam* * and, after the Cadwelding problem aro c, espanded
the assignment to include a recommendation regarding the desirability of using a
third. party inspection oiganization independent of both Consumers and Bechtel. .

L NUS recommended against meh use of a third. party inspection group *' They
did recommend, howeser, that Consumers (1) ineniporate periment require.
ments of ANSI S45.2 standards into its Quality Assurance Pro; ram (2)
consolidate Quality A>>urance procedures into a single Quality Assurance
.\tanual, (3) consolidate all Quality Assurance activities (includii g operational)
under a single Quality Arsurance 5f anager, (4) clearly define Quality Assurance
responsibilities during pre operational testing,(5) perform a det;.iled ieview of
the Bechtel and B&,W Quality Assurance P:ogram,(6Jmnduct a befine audit
of mincinal sendors using a third party orgni/ation,and (7) e>tablish a Q'iality
As>urance! Quality Control Survedlance, Inspection Psogram tied to the Slidland
construction schedule. With the exception of the consolidation of both

ponstruction and operational Ouality Assurance functions under one Quality
i Assurance afanager, and the recommendation regaiding third. party bate!ine

,. audits of principal vendors, an actisity already completed by Consumers' Project
Quality Assurance Services Department (PQASD) persouncl. these NUS secom-,

mendations have been fully implemented by incosphration into a revised
Consumers' Oditv A<<urance Stanual.* *

63.In recocnition of the usefulness of a periodic third party review.
- Consumers has retained the General Electrie Nuclear Engineering sertwes Apollo"

,ioup to review and comment on the resised manual. That resiew process is

g!g*p [ iinderway and upon completion of the review, a ievi>ed manual and imple.* i

menting procedure will be issued. In addition, General Electric has ieviewed the
3,I audits which Consumers has completed.*' To date, General Electric Apollo has.

.g. indiesied that any major chanses in the Consumers Quality Assurancenot,

M
+ 15

' *!!0 sell, pp.1415; Li,sn ce*> Eshibit H.5.
' ' llom etl. p.15.

*
* */d., p.16.
* */4.. p. 20.
''Id., pp. 20 22; Licensee'> Eshibit H.10.
* 'Ilow ell, p. 2 2. l
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Piotnam would be desiiable." Gencial Ele t i
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WS

pinpose of determining whether that program is b iconduct annual reviews of the Consumcis Qmdity Ac r c Ap ?la has also been a5 Led to*as. * '

nurance Program for the* ""13
and to offer recommendations for updatine .g properly implemented j ,

*tY regulatory and Industry standards."
64. Consumers also has directed liethfel to assug the,P:ogram to meet evolving

,i
*

'

$ide
.

ji ~

N45.2 and to conshier ANSI N45.2 as the conton the Sfidlard Project comply with both 10 CFR 50re that their procedures used
,N

,

*

aew
, Appendix B and ANSI

the flechtel Qualhy Assuranee Program Wh
!cd

. rol!'n; document in evaluating dNa
of the audit. In SCR.61, dated April Iwas conducted during Starch of 1974 ANSI N45 2en a major ; .. lit ofIlcehtel activities

ji
I tel. ,

. was :<ed as one of the bw:s"Y
resise its Nuclear Quality Assursnee Stanu l,1974, Consumers directed Bechtel to

.+

to comply with the requirements ofANSI Nrequinements supporting the proe.dures which B to specifically state policy
,1e-

a i
' 'D

echtet had est.hlished in ordec
conective acticn of this nonconfo mance report ''45 L Bechtel has complied with the

'e-
1)

b5.Similady, in August of 1973 Co.

newly revised QustityNe '
nsumers direeted B&W

,

Assmance Program."Consumess became the first utility to put into eff'ssurance Program to the .\fid!and Proj
'I to apply its ,

St ect. Thus,
ect the upgraded !!&W Quality

*

taken by both Consumers and Bechtelt66. As a ermsequence of the Cadwelding p
.

:r. *

'J 1
roblem, additional steps were

,

have been desenbed in connection with issue No upgrade quality assurance. These steps
'h j.

67. Consumers has also instituted two t
y o. 1." '

'

Bechtel construction and Quality Control peypes of Geld sudits to assure that
e

training. thatt

doepmentation is provided. The rust of theseEcchtel inspection procedures are adequatersonnel have received effective
|-

*

and that proper
of using a checklist provided in the Quality Aaudits, the pregram audit, con <ists

i

msnual to revier Bechtel field activities prior to cossurance Services Procedures
Slaster Inspectiot Plan with the requirementsite. The progesnt audit procedures also require a commencement of work at the

*

mparison of the Bechtel j
Analysis !teport. Commission regulations Spe ifisiso apprmes the $1sster Inspection Plan prior to cos listed in the Prelimin ry Safety

;
ac

estions and drawings. PQASD
.

field, in addition to these program audits an immenecment of work in theis also performed by Consumers' PQASD persomplementation audit surveillance
* -,

and in>pection activities are being secomplished innel to usure that Beehtet work
'

procedures and that approved specifications are beingn accordance with approvedf. ',

,

met."
. -

.

" le. N o :91. ,

" Kceley. pp. 52 33.
"lJ.. rr. .t.t.y, [

.

'lJ., p. 35. [
"Parasiarh> 50 and $1 tr,re, ,

t
' ' Evetc) . pp. 5 6 '
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t S. In ailJition to these Geld aethities, PQASD >.hedules and condusts (1)
audits of Bechtel Engineciing Pioemement, In>pe.:.. n amd Quality .bmance;
(2) audits of BAW Engineering,Pioeurement,Qu:di:y Assmance and fabileation .

f.ailities; and (3) audits of major suppliers." Con >emers.md Bechtel hase both | '

also instituted additional training activities. Cor:>amers imtituted a foimal j
-

,

training program for all of its Quality Assursnee pe >onnel in 1973." It was ,

*
expanded in 1974 to include the use of outside, as well as Consumers, personnel
to conduct the tiaining. The training of new employees and the retraining of

'

|
''

present employees will be a continuing pioecss."
09.Simil.nly, Rechters indoetiin.stion and treining program continued to

evolve t!nough the addition of moie detailed and ,:ampichemive sequirements.
Pie >ently, each Quality Assuiance Engineer is required to complete an in. depth, j

compichensive training progiam comisting of clas>:oam preparation,on the job
*

experience and paiticipation in different kinds of audits. Quality Control .

Engineers are ectiined under a program designed to comply with ANSI S45.2.6
-

.
,

and Regulatory Guide 1.58." The training progra:n for Engh vers and De>igners
has become more fuimal and moie comprehensive.'" Bee..ters Pioeuiement
inspection training program also has continued to evolve to the point wheie it ;

pic>ently includes certification, recertification and supplementasy sessions
tailored to meet specific needs. This program is eunently being upgraded to
meet the iequirements of ASSI N45.2.6 and N45.2.12.'''

Liecmee's .\lanagement Pu>ition

70. Russell C. Youngds'il, Senior Vice President in charge of all aspects of
Consumers' electric generating and transmission planning, construction, opera-
tion and maintenance, including nuelest generating stations, piesented testimony ,

on this subject. .\lr.Youngdahl is one executive lesel below the chief e.secutise
'

-

ofnect. .\lr. Yo m-bhPs oeiceotion of the attitude of the Pmiht and'

Chaliman of the Board of Directors toward Quality Assuiance has been one of_
insistence on the hiehest standards of Quality Assurance; this attitude has been

-

expressed in the presence of representatives of the Commission.'" .\lt. Young-
dahl testified that the Commission's roles and regu'ations, as well as license
requirements, are regstded by Consumers' manage:nent as the equisalent of
statutes and ss such, are considered binding os. the Company and its
empio) ces.'"' .\lt. Youngdahl stated that, although the management has a.lways

'!J.. p. 6.
"llowelt. p. 2 2.
* '/J.: Keeley. pp. 4-5.
" Testuneny ol' Tu.ker, following Tr. 663. pp. 7 9.
'" Testunon> of %riinez, following Tr. t*26, pp.11 12.
''' Tesiimon> of Southard, following Tr. 641. pp. 5-6.
' " Tr. 5 25 5 29. )

'"Testimon> of Youngdahl, fortowing Tr. !!9. p. 6. .
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hs !!)
de'manded quality in its work at least equal to industr standards its appmach

.

!:.n.e;
has evolved from one of primary relisnee on its e j,,t ..ti,,n e

! li..th more formallied reliance upon its own Quality,neering constructor to a ;.
program.'" lyorder to form 3tly dneument this/spproseh,5fr. Ymnedahl on

snirance orgsnization and i,! ns.:d 5.Isrch 29,1974,
issued a Quality Assur:mee Policy sta:cment which committedj,t w ,s

the entire electric organi/ation, including both the operating group a d thm el

piojects group, to implement a Quality Assurance phn which meets both 10
.

n e.4
C1 R 50, A spendix 8 and A.NSI N45.2. In order to md e cerisin that this noticy

'

t '

'_impicmented by the operating group, a Directord to
$ nr no,Hu> '

-

_ crauons was n39W nn June 1,1914.'" ~ s u_i2ngce,
. m s. 71.itr

Ymij.hPs personal invoTGr'nent its the QA process rang
*~~

cth,
d.sily review of EPP activities to monthly review of PQASD activities Ifeh. %

es from -
..: .b participated in.

.tiot meetines with Bechtel senior
.

gh (,Qms :gement following therNosember 6 8, 1973
RO geetion}t which it w:s strewed that 0"'n'y%an e unpicmemauon must be7moroved and tini Rechtel manseement

2 (,

;,,

be more closely involved in qu21ity sssursnee at Midland. It was his _h
-must

., r,g

suegestion to procure a third party review of the stif' nd Oualii
,

. e it Proar:, art ' "
- v Assurance# -

-], .ws

72, rhlfalisadeskNuetear Pfant investiestion by the Commission and th.to

United States Departihent of Justice stimulated the pW!ication of a manage'f.
_ e

ment directive which explicitly set forth responsibilities for reporting violations
.

of Commission rules, regulations and license requirements. Thh Mr"tiv3'

termires notification in 'he_ Commission by Consumers of all items. ,

h as to whether or not they are in fact violations.'"*acemed to be violations snd also of allitems which are s bj
"I which are

. ect to interpretation***

l.leensing Administrator for operating nuclear power plantsO. the Board requested that Consumers make IE h B Sewell Nuclear -
M

.
,

avaliable for

with Commission rules and reculations.'" The Board pestioned \lt Squestioning go the attitude of senior mansi;ement Perso . 01 toward compliance
.".

#8

Egarding statements given the RO staff Geennection w!:h the operation of theewell? .
. .

;a>cous radwaste system at the Palisades plant during 1972.'" The Board's
i

eonecrn was that. In this instance. extraordinary steps may have beeDe'q'dir(d,0M

~hlt. Sewell testified that it was Consumers' ifirect the strention of Consumers manacement to impor: ant safety matters 7
'I.
35

Commission rules, regulations and licens;ng requiren.cnts.''' Sir Sewell'sntent to f. illy comply with alls

.

'"Youngetahl. pp. 3 4

'"YounrJahl. p. 3: Licensee's Ihhibit Y 2.
"* YoungJ.shl pp. 4 5. .

'"YounrJahl. p. 6: Licensee's Eshibit Y.3.
'"Tr. .s?? 202: and 439.
' " I r. 5 46-f 4 7,
' " Tr. 5 63.
"'Tr.$64
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statement described his normal channels of communication within the com-*

pany,''' h!r.Sewell qtmind that he did not have to take extraordinary
steps to diGa.cment's attention to his request to the P.ilisades operatinig [ '

siaff to perform emrecthe maintenance on the gaseous radwaste system.'f 3
Soon after he communicated his concerns. the operafing personnel at Palisades
pe fo med extensive maintenance on the system,''' and therefore, he did not #

~>cek manacement affirmation on his position.'''

74. Stephen 11. Ilowc!!, Vice President in cTiarge of Electrie Mant Projects, -

having direct responsibility for design, construction and construction quality
assurance activities for nu6 fear power p' ants, testified at the hearing. !!e statedPD that the policy of Consumers is and h:s always been to comply'with alllaws,

, ordinances, regulations and rules and to require its contraetors to do the M,1); same.''' Mr.llowell stated that his perception of the attitude of his superiors
toward Quality Assurance was that they believed it to be important and thath they had mamfested this btlief to him on numerous necasions.'' ' '

M g* (P 75. The attitude toward compliance with Commission rules and re;ulations )
,

d g' was set4 ( forth by Gdbert 5.I Kc~'cvt Director of Pmiart Ouality boirancef p Department Services in response to 'a Board question as to why the futureg q%D implementation of the 51idland Quality Assurance Program will be better than

g(D its past implementation in terms of effectiveness:
v-

( l Now there is no doubt in my mind 'that) we have been implementing [the
upgraded QA program carried out sic.ce Oct.1.1973),if the AEC feels that'

they want us to provide more visibility on any of these functions we are
, ) doing, we're going to do it as far as I am concerned.

1
-

As I say, I have been given that responsibility to implement or to set QA
A

policy and to see that the policy is implemented, not only by Consumers
?

Power Company but by B&W and Sechtel.:i a
,,

76.In order to insure that management personnel remains informed of
Quality Assurance actisities at the Slid!and site, Consumers has had periodic
in. depth status meetings among its ma::agement personnel for a number of
y ears.' ' ' On February 1,1974, the requirement for these meetings was
formalized so as to require at least quarterly meetings between Vice President,
EPP, and representatives of General Office Quality Assurance, Slidbnd Field

[Quality Assurance and the h!idland Project. Reports of these meetings are
t.

?
' ' 8 Tr. 5 59-562.
' ' ' Tr. 5 64-5 65.
' ' ' Tr. 54 b-5 50.
' ' ' Tr. 56 3-565. I

| '"

' * * !!om cit. pp. 4-5. ,@
.' .". Tr. . > >. ' g% ;

Tr. 502 503,507 g,

.

r- - *

" 'riewen.p.24 g
UJ; i", ,p i( t' i t
4

't Idj 606 Y l/', yj g '' p/ ~
rM[G C''s

|
' . tf

[ qw p)|.Y 9 l~ |g }{'r
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. ,,;n,n y >ut mitted to the Senior Vice President.' 8'
,

I

s !
acquire one. day visits evesy two weeks to the sfidland site by the AfidlThese fmmal procedures further;, ., ,, n g

Director of Quality Asstirance Services.' 8 8 Quality A<surance Supervisor and one. day vi its eve y two mimths by the
,

', my s a and
!

monthly resume of Quality Awurance actisit'es to the Vice Presidentin ail.lition, PQA9D submits a
|. .Wid, s
'' l n.it-

'

through him, to the Senior Viec Pr:$iden , liPP and
ieviews all audit . The Vice President,1:PP, further,

repo ts, nonconformance reports and RO inspection re-
.;

[.een, ports.' 8 8

For example, when a Consumers nonconformance report (NCR) is.hty t

analysis as to whether the deviation is reporta$le 'mifer 10 CFR 50 g)istued and the responsible Quality Assurance individual has made the initi l gd
gCD*

.,3:cd

i,_ u s, a

Vice President, EPP, is contemporaceously advised.' 8 8 ,the.

- s i!.c ,

, ,,ig ,. -

1ihat St.iff's Views un Future Compliance .

77. Th StafP views on the question of future compliance are embodi d
,|

'

piim:uily in . r, r' i"' 5

ion of 5fr. Vetter and Str. Keppler. Afier testifying th tetter's prepared testimony and in the Boards direct examina.
e

e

kshortcomings in implementation of the Mid'and quality assurance / quality
a:'I;"e

!

iower Gompany Management personnel have demoncontrol programs nave been id,*ntified and corrected, and (p Consumers
tL tl .

j

^need to become involved, and stay involved. v *.th qua it'y assurance /Qawarenessof the
; .It te '

control programs designed to assure proper ' construction of the Midl
a te it qualityl

Plant,' 8 ' and. yo
.'

N

centinue thrnuchout the construction period" a a s. Vetter concluded that "rea>onable assurance now exists that compliance will
'

.t G A

78.hfr. Keppler w2s asked by the Board to characterire quality assars >

in his region. lie stated as his opinion that@was "crobably com aprogram at Slidland as it comnaied to that at other hitit6t ender construction
urance F 7

I j
g)., ,p

but suggested that his inspeetors might be in a better position to maker rable";' 8' M y,.;,
judgment. When polled, they conemred with h1r. Ke pler's assessmentsuel P ,. og 82' g

79. Str. Keppler was asked by the Board what evidence he wnuM 'onk fo i; y,

wah the rules and requirements [n the future.''' After pointing out th torder to determine whether or not it was likely that a licensee would compl
rnht,

4:d y
,

new licensee he can only inspect to determiiie whether the licensee is sati f ia with a..t e
s y ng

' " You ngth). p. 4: 1. .enwe's I'st:ibit Y.l.
' 8 ' Keeley. p. 30
'''llon ell. p. 24

,

' " Tr.!O4

'"Tr. 20t 202. The bases for tt is tatement epear at Tr' " ft. 201. 104 201. .

' " Tr. 3 7 7 37s.
' ' * Tr. 3'').395.

*

' " Tr. 3 79.
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e wmmitment> made to the Directorate of 1.leensing,'2' he went un to sayg that in the case of a ricensee aho has had ; sestous mietear exociience, he to 4s
,

g 'gpNat "tlIe past neifiumance of the utility in teims of their ability to comp!y with -

their commitments in the past." Among the actions that he considers aie:

theg that managemeht has taken with respect to making sure that the
8

commitments are being met, that appropriate instructions have bden
. provided, that there's a plan of action taid out to see that the commitments ,

*

are fulfilled and that there is a program of audit developed to follow up and

assure that the commitments are fuihiled.'"
_

,

S0. After responding affirmatively to the quc> tion of whether he had
i

considened the past perfoimance of Con >umers Power Company (som this
standpoint, he was asked for his views on the pe formance.''' !!c prefaced his .,

answer by pointing out that one must u:nider this question in the light of
changes in the regulatory inspection and enfoiecmem programs.!!e pointed out i

that the Big Rock Point facility was "over ten years old" and that the Palisades
plant "was licensed around 1970".''' Duiing the inte vening time, many
changes, in addition to adoption of the patity assurance criteria, have taken
place. Ori inally there were very few pla .is and the program for dealing with
siolations and noncompt: men m,tive *% s bet struttured than it is today",_

'Ig being based more on efforts to brine licen>ces into compliance than on resurt to
enforcement actions. As there came to be more and more lices. Sees and their
peifoimance was not "as good as had be.:n bored for" stm-Ment
practices were adocted.''' With this inttoduction, .\lr. Keppler testiGed that
there had been "many situations that we dealt with on Big Rock Point and in
the early stages of Palisades which I would characterize as a negative attitude on
the part of a licensee" and that he is "on record as having been concerned about

,

-

the ser mm, ea M (%sumers Power Cemn:my". lie then testiGed that. ilecte
t te serious reservations about past perforn ance<**i_t is my view that we hase >eenI

~ a sery discernible chante over the past sn ersi months . . . that has been factored
into out thinking on this case: changes in organization structure changes in
facing up to commitments, and dealing with commitments" and that "they had
>eemed to rue ,m to this erobtem in a : ueh more piofessionalway than I have
>cen them (see up to any other problem; that they had convinced themselves of-

l

' 'Tr. 380.
' " Tr. 330-3 81.
* " Tr. 383.
'"The Board notes that the construction ; ermit for Big Roek Point was i>>ued stay 31

1960. and the operating license August 30.1967. and that the comparable dates for
Pali ades were Star h 14.1967, and March 24.1971. These differences from Str. Kerrier's *

secottestioni enhance. rsther than Jetract fio:n his point.

* " Tr. 383-3 54
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ta say p, a

h_ hat it took to do the inb :md thev were takine ste s to do it."'" 11r. Keppler -
w

!aoks .

identified the recent events that chaiscterii.ed the "very ditecrnible chance" aswith

inchiding the careful consideration on the part of the company redected in the4 .:-

genunisments3cnrding the Omlity.it th)
Auurance Pro ram cont dned in the

,

c
_ response to the Order to Show Cause, thecisb. en '

ems asTetween the Staff and
j_

Consumers' senior management personnel regarding the Palisades matter then ots

gore:mi/ationlboth at the site and at the home office to focus more.' and ,
,

m:n
tent invohement in the problems being espetiented ancGTianges itCattitud
n the part of the people with whom in<pectors had been dealing.'",g

81. Beesuse of the fundamental role played by the 110 inspection program in
,

-

g. ;,
reaching conclusions such as those of Str. Keppler st.ited above, the Board a ked, ,a
Alt. Keppler to provide a general description* ~ *

icactors under construction.' " Ifis description,
he inspection program for. i of

the program by the other Staff witnesses, hasted the Board to concludAnd the te timony rc~nding
,

' ""I

$Ian nas an acuve and ef fective program that is capable of detecting si.mficant
,* e that the

divuhons from the Commiuinn's requirements. .\lthaugh the Board does not
,

',' "I ;

consider it necessary to recite the details of the program here, we note that the
' "

general approach includes enlarging the inspection effort m esses where the' . . *
Ondin;s indleste a need for such intensifiestion.' '8* '

hsracterired it. "we cite the cit in the e - *v whici". This philosophy, in theAs one Staff witnes
3g

siew of the Board, should assist in the detection of incipi nt adverse quality, "g..

assurance tiends before they become major problems ad before they result in
.

dif0eult to correct hardware deficiencies. In this re>pect we also note the
jneressingly effective enforcement procedmes of the St#" and Sir K'

. eppler's ghafraid to step in end stop construction just like we did i14 time. '"ancrtion that "if the company fails to live up to its o''!:ations that we're not
,

w A>-

f>2. Based u;.on consideration of the entire evidentiary record in this
, , .

'(
",3 proceeding, the Board concludes that_ Mtbouch th re %ve hem ouettions of

complisnee and of attivitde re udine OA in the ra<t,
'

_ there is reasonable1 esturance that implementation of the Midland OA nrocr;m will continue to be
conducted in compliance with Commission requirements during the remainde{of the construction moce"

We take particular note of >1r. Keppler's statement.

that ". .. if the company fails to live up to its obligatio: s that we're (th S ff)
not afraid to step in and stop constriaction. . . ."(Tr.186).

. e ta

Con urners' attitude. Thor answers, which agree with %tr. Reppler'>. appear at Tr'"Tr. Jh.8 386. The other St ff witnewes were a>kcJ for their .haracterirations of
'"Tr. 3S5 389 . 417 421. .

'"Str. Yetter's de>,rtption of the program as it retsten to this case (Tr.p.
tacen discu.=cJ with respect to 15 ue No.1. 184 1856has.

'"Tr. M 7 361. See al o Tr. 347-M t and 405 407
.

,

n
' " Tr. JJ 7 349: 3 72 3 76.

.

' "Tr. )Sa.185: 36 7: Hl.393.
* "Tr. 3Sts.

.
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!!!. CONCLUSIO.NS Ol' LAW
*

.

83. Based upon the fmegoing findings of f.st, and upon consideution of the,

entire evidentiary secord in this gy,oceeding, tl.e Board condudes as follows: *

1. Consumers is implemutting its qua'ity a>surance program in compli.
ance with Commission regulations;

2.There is seasonable as>urance that >xh implementation will enntinue
ilnoughout the evn>tm6 tion prosess; .

3.Constinction Peimit Nos. 81 and 82 i> sued to Comumeis Power .-

Company for 'the .\lidland Plant, l' nits I .md 2, should not be suspended, ,,
'

modified or ic'voked. '

.

IV. Olt DElt .

WilEREFORE,it is ORDERED,in accordance with the Atomie Energy Act
of 1954, as amended, and the Commission's Rules and Regulations, that this
pn.eeeding is terminaied.

It is fuither ORDERED, in accordance with Sections 2.760, 2.762, 2.764
* 2.7S5 and 2.786 of the Commission's Rules of Practice, that this Initial Dee!sion

shall be effective inunediately, and shall constitute the final action of the
Commission forty five (45) days after the date ofissuance hereof, subject to any
resiew pursuant to the Commission's Rules of Practice and the Commission's
.\lemorandum and Order and Notice of 11 easing, dated January 21,1974

,. Exceptions to this Initial Decision may be tiled by any party to this proeceding
within seven (7) days after Service of this I:.itial Decision. Within nfteen (15)
days thereafter (twenty (20) days in the ease of the Regulatory Staff), any party
filing such exceptions shall file a brief in support of such exceptions. Within
fifteen (13) days after service of the brief of the party or parties filing
exceptions (twenty (20) days in the case of the Regulatory Staff). any other
party to this proceeding may Gle a brief in support of, or in opp >ition to,
exceptions which have been filed.

ATO.\1lC SAFETY AND LICENSING BOARD

.

Emmeth A.1.uebke ,

i. ester Koir.blith, Jr.

511ehael L. Cla>er

issued at Bethe>da.51aryland,
,

this 25th day of September.1974 |
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RES1R'E OF PROFESSIO:!AL AIID
EDUCATIOEAL S'GERI:CICE-

I

Gilbert S. Keeley

Residence: 6103 Crest Road
Jackson,I*ichigan 49203.

(517) 784-6742

Work: Consu=ers Power Cc=pany
1945 West Parnall Road
Jackson, Michigan 49201

|
(517) 788-0321 !

I. 'rofessional Enerience

a. July, 1975 to Present. Project leanager on I:idland I:uclear ?wer Plant
which is a dual-purpose r.uclear plant designed to supply 1300 .;e avatts
electrical to the Consu=crs 2=ter sjsten and up to 4,000,0C0 lj/hr of
process steam to the Dow Che=ical Conpan/. Up until ;/. arch, 19 0, I
had overall responsibility for the licensing, design, construction,
testing, costs, scheduld g and contract ad=inistration of contracts
bet.reen Consuners and its principal suppliers and between Co:s =crs
and Dow Che=ical for this Q3.1 billion Project until fuc1 loading
takes place. Upon appointment of a Vice-President for MidInnd in
Iiarch of 1930, my responsibilities as Project :"anager vere chanced to.

include design, construction, testin6 and administration of coni,racts,

b. Ilovc=ber,1973 to July,1975 Appointed Director of Quality Assurance
Services for nuclear and conventional power plants' desi n and construc-
tien. Responsibility for: Suilding up staff of CA personnel, sceing
that they were given training, settins OA policies for the Com:.any,
and preparing necessary QA Program IO_nuals and Procedures. Supervise
staff of 11 people (6 in General Office and 5 at 3:idland Plant site)
who have e:cpertise in arcas of !?cchanical, Electrical, Civil, Inctru-
mentation and Control, and Hon-destructive Examination (1:2E). This
staff reviews and approves QA Programs of Architect-Engineers,
Suppliers, and Construction Contractors and conducts audits and
surveill ince for impicmentation of qmMty-related activities. The
staff is spokosuan for Consumers Pouer on I!RC Regulatory Operations
inspections on site.

1970 to I!cvember,1973. Director of Electric Plant Projects En.:ineer-
ing. Supervised staff of four helear N gineers, three I:echanical.

Engineers, one i.etallurgical Engineer, two Civil Engineers, one
Instrumentation and Control Engineer, and one Electrical En-incer.
This staff was responsible for: Dcvelopin6 Consumers Power design
bases for Welcar and Correntional p=ter pla.ts; acycloping inputs
for specifications for Consteaern hner prine centractors suen sc

.
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boiler, USSS, and turbine / Generator; reviewing designs and specifica-
i tions produced by Architect-Enginecr; writing pre-operational and hot .-

functional tests ard reviewing test results; revie' ring recommendations
made by Architect-Engineer on procurement of power plant equip =ent;
technical revier of potentici suppliers for phcement on Consumers
Power Approved Eidders List; and assisting in licensing activities
with the IEC or State,

c. 1968 to 1970. Supervisory Tuclear Engineer. Supervised staff of two
En61ncers. Responsible for: Writing up specifications for nuclear
fuel; perfor=ing evaluation of fuel bids and recom=cnding supplier;

'

review of engineered safeguards systems, reactor prctective systems,
radtraste systems, and nuclear instru=entation systems to assure they
met htest industry standards and AEC criteria; assisted in AEC i

licensing activities; ari compiled site ceteorological data and ma:1e |
dose calcuhtions,

d. 1963 to 1970. Unclear Engineer. 2cviewed designs of nuclear plant -

engineered safeguards systems, reactor protective systems, raQ:sste
syste=s, and nuclear instrumentation systems to assure they =et latest
industry standards and AEC criteria. Urote up specifications for
nuclear fuel, did fuel cost calculations, recou: mended fuel supplie: ,
and assisted in writing fuci contract. Initially performed as Project
Engineer on Palisades Plant for assembly and review of PSAR and

i organised Start-up Test Program for Palisades.

e. 1961 to 1963 Start-up Engineer at 31g Roch Point Plant. Responsible
for Consu=ers Pcuer revie:r of preoperational test procedures. Responsi-
ble for running tests. Evaluated test results with assistance from
other Consumers Pcuer personnel, I SSS personnel an:1 AE personnel.
Cbtained AEC Cold License on the plant and functioned temporarily as
Shift-Supervisor.until additional Consumers Power personnel vere
qualified,

f. 1955 to 1961. Engineer in Atomic Power Division of Westinghouse
Electric Corporation. From 1955 to 1956, I was Reactor Encineer on
the SlU Plant at the Navy Reactor Test Facility (i3T?), Idaho, with
responsibilities in the areas of reactor operations and plant instru-
mentation, including the qualification of Savy reactor plant operators.

; From 1956 to 1957, I was Senior Engineer in the SlU Engineering Group,
concerned with the design and procurement of nuclear instrumentation
and reactor protective system equip =ent. During part of 1957, I was a
member of the Westinghouse start-up crew at the Shippingport Atomic
Power Plant responsible for various phases of reactor plant chech-out
and had prime responsibility for qualification of the utility's reactor
plant operators and for initial criticality operations. In 1953 and
1959, I was plant Reactor Engineer for the Al!T Plant at ER"F, Idaho,
responsible for reactor plant instrumentation testing and qualifica-
tion of Havy reactor phnt operators. From 1959 to 1960, I was
Supervisor of the A1U Instrument Shop with responsibility for setting
up all instru=entation for AlW Plant testing. From 1960 to 1c61, I -.

was AlU Chief Operator Trainee, receiving training in all aspects of
AlW P M t operation.

.
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g. 1949 to 1955. Electrical maintenance and start-up with Pacific Gas
and' Electric in conventional steam plants. Four years of this time -

was as Electrical Ihintenance Foreman at PG&E's Antioch Steam Generat-
ing Plant supervising five electrician:.

h. 1948 to 1949 Test Engineer for General Electric Co in Schenectady,
New York. Assigned as Test Engineer in areas of induction notors,
electronic control and arma=ent controls.

II. Llucational E:ceerience

419 0 - Graduate of Topeka, Eansas High School.a.

b. 1942 - Graduate of Kansas City, Missouri Junior College with Associate
Science Degree in &.gineering. ;

'
c. 1946 to 1948. Attended University of I-tissouri at Rolla and graduated"

with 3.5. in Electrical D.gineering. "3+" average :-:e=ber of Cau.

Beta Pi and Phi Kappa Phi national honorary fraternities.
!

d. 1953 - Taught relay courses to PGLE Electricians.

e. 1958 to 1961. Post-graduate cources fro: University of Idaho ertension
at Idaho. Falls. 13 hours' credit to.tards ;hsters in Electrical Engin-
eering for such courses as Advanced Engineering :hth, Pulse and Digital
Circuits and Transistor Circuits.

1

f. 1965 - 2-semester course at University of ::ichigan on Co=puter Solution:
to Trans=ission Line Problems.

g. 1968 - 2-semester Welding Technology night course at Jackson Junior
College.

h. 1974 - Assisted in conducting training of Consu=ers Power @ personnel
on nuclear pairer plant syste=s; AE0 and Industry M requirements.
Attended courses we arranged in % Program Evaluation, AS:E Section 3,
and IIDE. '

i. 1974 - Taking one semester Jackson Junior College night course in I:DE
(Radiography, Diepenetrant a.nd l'asparticle) with lab work.

,

9

III. Cor:mittee and Society Membership

a. 1964 to 1973 1: ember of Consumers Power Company Safety, Audit and
| Seview Board for its nuclear Power Plants.

b. 1964 to 1970. I: ember of IEE:: Nuclear Power Standards Group involved
in writing electrical standards for nuclear power plants.

!

.
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c. 1970 to 1975. Member of AS:G Ik5.2 Standards Coc:mittee writing
.QA Standards to supplement Appendix 3 to 10 C33 50.

,

d. 1972 to 1975 Chairman of As2 n45.2.13 Work Group vriting QA
Starulard " Quality Assurance Requirenents for Control of Procure-
ment of Items and Services for Kucicar Pcwer Phts."

e. !!cmber of Tau Beta Pi, I:ational hgineering Honorary .Waternity,

f. Registered hgineer in State of I.ichigan,
, ,

g. l'enber of Michigan Society of Professional hgineers.

|

'
.

.
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Midland Units 1 & 2
Job 7220-001.

TRIP REPORT
.

I

DATES: January 30 to March 24, 1978

LOCATION: Midland Units 1 & 2.

Midland, Michigan

SUBJECT:
Piezometer and Settlement Marker Installation

, . ATTENDEE: W. R. Kinzer - Geotech/ Geology

During February and March, concurrent with several other related drilling
programs, the design cooling pond dike piezometers and settlement markers
were installed under my inspection at the Midland Power Plant. The work
was parformed in accordance with technical specification C-77 and technical
drawing C-69, and issued for construction as an amendment to subcontract7220-FSC-313. A total of 20 piezometers and 24 settlement markers w. re
completed during this phase of the field work.

Ten piezometers each were installed along two separate dike sections
.

designated El and P2 (stations 25 + 48 and 12 + 13) respectively.'

Three
pneumatic type and 7 casagrande type piezometers were installed along
section P1 at elevations between 565 and 607.2 feet. Two pneumatic and
8 casagrande piezometers were installed along dike section P2 at elevations

3

i between 568.0 and 609.1 feet.
to the specificatien design as possible.All piezometers were installed as close

;

i As-built drawings as well as
boring logs, daily reports, and other miscellaneous data were transmittedto S. S. Afifi as they became available.

'piezometers were obtained on March Fluid levels in 17 of the installed
20, 1978, the remaining 3 were read on'

March 24,1978.
On site personnel were instructed in the operation of thetest equipment rn March 24, 1978

Consumers Power Company at that time.and all test gear was turned over to,

.

Installation of the settlement markers was begun on March 13, 1978 withall 24 markers completed by March,

22, 1978. All were installed 12 to 13
feet from the dike reference line and were all bottomed 15 feet below

'

the existing dike crest.
Rust resistant paint was substituted for use

on the exposed tips of the installed steel bar stock as "Galvanox" was
,,

.

unavailable locally. On site surveying was informed of the completion of
the settlement markers and instructed to begin the first elevation survey

'

as soon as possible.
Tha' first elevations are expected to be availableby March 31, 1978., '

- t',. ' y~u..% J w ;
'

[ ayne R. Kinzai.

WRK/ lag
,

6;$.i.00564
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