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January 15, 1979

G. W. Reinmuth, Assistant Director, Division of Reactor
Construction Inspection, IE

J. B. Henderson, Division of Reactor Construction
Inspection, IE

MEETING IN PREPARATION FOR MIDLAND HEARING
February 6, 1979

9:00 AM

East/West Towers, Room 3228

To discuss the current status of Midland 1, 2 1nspoct16n
and IE input to the hearing.

. Varga, NRR

. Hood, NRR

. Haass, NRR

. Keppler, RIII
. Heishman, RIII
. hayes, RIII

. Cook, RIII

. Vandel, RIII

OImstead, ELD
Shewmaker, IE///
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X UNITED STATES il
) S ~ NUCLEAR REGULATORY COMMISSION .
WASHINGTION D € 205058

MEMORANDUM FOR: M. D. Thornburg, Director, Division of Reactor Construction
Inspection, IE

F. Schroeder, Acting Director, Division of Systems Safety

D. Skovholt, Assistant Director for Quality Assurance and
Operations, Division of Project Management

FROM: 0. B. Vassallo, Acting Director, Division of Project Management

SUBJECT: REQUEST FOR FINDINGS REGARDING 10 CFR 50.54(f) REPLIES ON
MIDLAND 1 & 2 SOILS SETTLEMENT

On April 24, 1979, the NRR staff issued requests to Consumers Power Company 1/
regarding the Midland 1 & 2 soils settlement matter pursuant to 10 CFR 50.54(f).
These 10 CFR 50.54(f) requests on the adequacy of the fill and the apnlicant's
quality assurance program were made in order to determine whether the Construction
Permits for Midland should be modified, suspended or revoked. Your findings te
this end are requested. Background documents are identified in Enclosure 1.

Because the various remedial actions proposed by the appliicant are either unde: -
way or are soon to be initiated, this matter requires our prompt attention, A
reply by August 21, 1979, is requested. Should you desire a meeting to discuss
your findings, contact the Licensing Project Manager, Darl Hood, on 492-8402.

0. B. Vassallo, Acting Director
Division of Project Management

Enclosure:
As stated

cc: M. Denton
J. Murray
J. Keppler, Region 11

}4 10 CFR 50.54(f) is made applicable to construction permits by 10 CFR 50.55(c).
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ENCLOSURE )

Background Documentation

Background documentation relevant to NRR's 10 CFR 50.54(f) requests include

the following: The applicant's reply dated March 21, 1979, was revised May 31,

1979 (revision 1), and July 9, 1979 (revision 2). Ffurther information was

supplied by the applicant during meetings attended by both IAE and NRR on March 5

and July 18, 1979. In addition, certain information was requested by NRR technical
branches as part of the FSAR review prior to issuance of the 10 CFR 50.54(f) requests
and are replied to through FSAR amendments. Site visits by NRR staff to observe
settiement were made March 6 and June 7, 1979, and December 3, 1978. NRR participation
with [&E results from a transfer of lead responsibility forwarded by a technical

assistance request dated November 27, 1978,

Background documentation directed_ﬁg_}ﬁs_jncludes a 50.55(e) notification by the
applicant dated September 29, 1978, for which six interim reports have been

fssued to date (November 7, 1978, December 21, 1978; January 5, 1979: February 23,
1979; April 30, 1979; and June 25, 1979). 14E has conducted a preliminary
investigation and has documented its summary findings, alona with the applicant's
discussion of these findings, in a letter to the applicant dated March 15, 1679,
Enforcement actions due to potential material-false statements in the FSAR as

may be applicable to some of these [&E findings are presently under internal review,

assisted by NRR staff as appropriate.

Should you require copies of any of the above documents, contact Darl Hood (2-8402).
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. UNITED STATES

N S NUCLEAR REGULATORY COMMISSION
iy 5 REGION It
Pl 2 789 ROOSEVELT RDAD
-,: ‘3{,’ GLEN ELLYN. ILLINOIS 80137
TR A

Ot 29, 1979

SEMORANCY FOR: George C. Gower, Acting Executive Officer for Operations

Support., IE
FROY: Jazes G. Keppler, Director, Regiom III
SUBJECT: MIDLAND - RECOMMENDED CIVIL PENALTY

Attacted for Eeadqusrters use is a proposed letter to Consumers Power
Compary with attached Notice Of Violatiou snd proposed civil pemalty. The
civil peczlty is recommended ounly for the meterial false s-atement. Other
items of concompliance are also identified for which no civil pemalty is
proposed. Tlis proposed civil pesalty is patterned after and is consistent

with tie civil peaslty sction taken regarding the D. C. Cook facility im
May 167E.

Please lez us know if you have further questionms.

m%h” er

Director

et w/iizachzents:
E. D. Tkemaburg, IE
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Cocket No. 50-329
Licke: Xe. 50-330

Coesuzers Pover
ATTN: YMr. Stephen E. Howell

Vice Presidect
1545 West Parnall Read
Jackson, MI 49201
Gec:lezen:
Tais refers to the results of an iovestigstiou conducted duriog Decezber
1578 acd Jaocary 1979 into the settlement of the diesel gemerator building
and Lhe adequacy of the plaal ares fill at Midland Nuclear Plant Unit
Kos. 1 and 2. The findings of this investigation were discussed with
you in emetings in our Region III office on Feoruary 23 and March 5,
1573, A copy of Lhe iavestigation report was transmitted to you by

Regies 1II by letter dated March 22, 1979.

Toe irvestigation determined a statement made by the licensee regardiog
£210 zaterial vas false. Furthermore, it has been determined that the
izformation presented regarding the type of fill was material ia that the
fi1l is of the vrong type and was not sufficiently compacted. This
catier is further descridbed ia Appendix A. and we propose to assess &

civil pecaliy of $5,000 for this item, as set forth in Appendix B.

Iz adiition, there are two areas of concern. First, information and
statezcats relative to lcad demsity calculatons, index of compressidility
calculations, the type of mat foundations and cstimates of settlement

vere revieved aod iccerrect information -was found. While the imcorrect



Consuzers Pever Coxpaay «3-

iaformation was a matter of concernm to the NRC because the information
furaished vas false, it was not material because it did not affect a

safety cenclusicn by the FRR staff.

Secozd, during this investigation four items of moacomplisnce were identi-
fied wiich are contained in Appendix C vhich is a separate Notice of
Vielation. This potice is sent to you pursuant to the provisions of
Section Z.201 of the NRC's "Rules of Practice," Part 2, Title 10, Code of
Fecezal Regulazions. OSection 2.201 requires you to submit to this office
witzin twenty days of your receipt of this notice a written statemest or
expiazatios ir reply, including for each item of noncompliasce: (1)
carrective action takea and Lhe results achieved; (2) corrective action
to be takea to avoid further noncompliance; and (3) the date when full

cezpliance will be uchieved.

It is recogcized that there has been extensive communications between you
tod the NAC regardicg the diesel generator building cettlement since the
ccoclusion of cur icvestigation which may contain information pertinent
to ke itexs of mencompliance. Therefore, where appropriate, you may
wis2 Lec include specific references to those co-un;cntions as a means of

facilitating your response to this potice.



c3zszers Fover Csepany B

Tas YR regulatery program is, of necessity, based ou the premise that
icfezmatica provided by the licensees is factual, complete, and techaically
sizporied by data, records, calculations and judgments of techaically
cuilified icdivideals. The review, evaluatioa and iaspecticn processes
izrelved i3 tke regulatory program are therefore designed to fuactiecn on

Shit premise; that is, a program based on sampling and suditing techaiques.

Izazeurate iaformation could result in decisions which adversely affect
the beslcl 2ad safety of the public. IL is, therefore, imperative for
lizecsees to exercise the utmost care in verifying informstion furnished
to tte NTL. This burdea of ascerracy must be stressed throughout licensee

crjacizatises.

“e viev zaiterial false statements as serious matters. Ia all cases vhere
Suistazlive material false statements are identified, we shall take

siromz ezforcemamnt action.
- T MPTLRT AL ML LR H LS Tear Sl SR 0 m0 3 Y o LTt AR e T
Ceterzize " further escalsted enforcement action is required to assure

fitire vomliaace.

Sincerely,
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Consumers Power Company Docket No. 50-329
Docket No. 50-330

This refers to Lhe icvestigation conducted by the Office of Iaspection
and Eaforceacnt at the Midland Nuclear Power Plast, Umits 1 ard 2, Midlaad,
¥ichigan, at your offices in Jacksos, Michigan, and at Bechtel Corporation,

Aan Arbo-, Michigan, of activities authorized by NRC License No. CPPR-81
and No. CPPR-82.

Duriog this investigatioz conducted on varicus dates between December 1,

1978 and January 25, 1§79, the following appareat ilen of noncompliance

was idectified.

The Midlaznd Tical Safety Analysis “eport (FIAR) contains the following:

Section 2.5.4.5.3, Fill, states: "All il and bdackfill were placed

according to Tadle 2 $+9."

Table 2.5°9, Minimus Compaction friteria, contaics the following:



DRAFT

Arpezdix A -2
(1) Compactioz Criteria

Zoge Soil
“fipciiea fesipaatien Iype Degree ASTM Designation
Sczpert of Clay 95% ASTH D ISSH’G‘I
siructtures (modified)
i) Tor zcae designation see Table 2.5-10.
(i) Tie geib:Z vas codified to get 20,000 foot-pounds of compactive eaergy

ser tubic fcot cf seil.”

Sectiez 2.5.4.10.1, Bearing Capacity, states: "Table 2.5-14 shows the
Tecilact siress Dezeath footings subject to static and static plus dynazic
-cedicgs, ke fouzdatica elevation, and the type of supporting medium for

various p.a=t striciures.”

“acie 2.5-1&, Sammary cf Contact Stresses and Ultimate Bearing Capacity
fer Mat Feandaticas Supporting Seismic Category I and II Structures,

Teitadas, Iz jari: the fellowing:

Tait Supporting Soils
~iesel Gererater Controlled compacted

Seildazg ' cochesive £i11."
Tiis iaforzaticsz is false, in that comstruction drawing C-45, Class I
Till Material Areas, specifies the fourdation material for Class I
structure 3o be Z2ne 2 caterial which is identified in FSAR Table 2.5-10,
Sradatisz Zazmges fer Fill Material, as Random Fill azd is described as
TAny material free cf humus, orgenic or other deleterious material." It
w25 ascertaizel Tlat =:aterials cother thao “"clay" or "comtrolled coampacted

siiesive 1107 were used for support of structures.
T



DRAXT

Azpendix A *«3 -

Ceatrary Lo Section 186 of the Atomic Energy Act of 1954 as amended, this

false sistexenl was made under oath in careless disregard of the true

circu=stance.

(Sivil Fesalty = $%,000)



Appendix B

SOTICE OF PROPCSED IMPOSITION OF CIVIL PENALTIES

Cozsumers Power Company Docket No. 50-329
Docket No. 50-330
T2is office proposes to impose civil penalties pursuast to Section 234
of the Atomic Eaergy Act of 1954, as cle;ded. (42 USC 2282), and to
10 CFR 2.205 in the amount of Five Thousand Dollers ($5,000) for the
specific item of ncacompliance set forth in Appendix A to the cover
letter. Ig propesing to impese a civil penalty pursuant to this section
¢ the Act and in fixing the proposed amount of the penalty, the factors
ideatified in Lhe Statements of Consideration publisbhad iz the Federal
Register with the rule making action which adopted 10 CFR 2.20% (36 FR
16894) August 26, 1971, and the "Criteria for Determining Enforcement Action,"
w2ich was sent to NRC licensees on December 31, 1974, have been taken

iats account.

Tae Consumers Power Company may, within twenty (20) days of receipt of this
gotice pay the civil penmalty in the amouat of Five Thsusand Dollars
($3,000) or may protest the imposition of the ecivil penalty in whole or

in part by a written answer. Should Consumers Power Company fail to
aasver vithio the time specified, this office will issue an order

icposing the civil penalty in the amount proposed above. Should Consumers
Fewer Company elect to file an answer protesting the civil penalty, such
sasver pay: (2) deny the itenm of noncompliance listed ir the Notice of

Viclation io wboele or im part, (b) demonstrate extenuating circumstances,



tacw error iz the Notice of Viclation, or (d) show other reasons vhy

sbould cot be imposed. In addition to protestiag the civil
in wicle or ic part, such answer zay request rezission or mitige-
the penalTy. Aoy written answer ia accordance with 10 CFR 2.205
oe set fcril separately froz the statecent or explanatien in

scast ts 1C CFR 2.201, but you nuy izcorporate by specific

reference (e.g., giving page esnd paragrapt nusbers) to avoid repetition.

-ezracy's attention is direc.ed to the other provisions
cegarcing, in particular, failure to answer and ensuing
» Te2siceration by this office, and ensuing orders; requests

far feavings, Deiricgs and ensuing orders; cospromise; and collection.

Lpe2 failyre o 33y azy civil penalty due whizh bas beez subscquently
cterzizes iz acrivdaccte with the applicadle provisions of 10 CFR 2.205,
be referred to the Attorney Geaeral, and the penalty,
less ce~procised, remitted, or mitigated, may be collectes by civil

ection 234c of the Atomic Energy Act of 1954, as




Appendix C

KOTICE OF VIOIATION

Cznsuzers Fover Cocpaay Docket Ko. 50-329
Docket No. 50-330

T2is refers to the investigation conducted by the Office of Inspection

az¢ Inforcecent at the Midland Nuclear Fower Plant, Uzits 1 aad 2, Midland,

Mictigasz, at yeur offices in Jackson, Michigan, snd at Bechtel Corporation, -

AZn Azbor, Michkiga: of activities authorized by NRC Licease No. CPPR-81

az¢ Nc. 2PF=-32.

Zzsed cz the resuits of the investigatica conducted during the period
cecemler 11, 1§78 ircugh January 25, 19§79, it appears that certlain of
FIur atiivities were not conducted in full compliance with NKRZ require-

se2is 2s zctel belcw. These items are irfractions.

l. 2C 3% 39, Aprendix B, Criterios III reyuires, in part, that measures
s2:10 te cstablished and executed to assure that regulatory requireseats
az< Ihe Jesiga basis as specified iz the license application for
struttires are correctly translated into specifications, dravings,
Frececires axd Irstructicns. Also, it provides that measures shall

Se establishel for the identification and control of design inter-

faces 322 for cecordination among participating desigr organizations.



DRAFT
Appeacd:x C «2-

Cl: Tepical Repgrt CPC-1-A policy Ko. 3, Sectiom 3.4 states, in
parz, "“tke assigned lead design group or.o:gaaization (i.e., the
NS55 supplier ASE supplier, or CPCo) assure that designs and
caZerlals are suitable and that they comply with design criteria and

regzlatary requirements."”

CPCc is committed to ANSI N45.2 (1971), Section 4.1, whick states,
iz jazt, "measures shall be established and documented to assure
tiat the 2pplicable specified design requirements, such as a design
basis, regulatcry requiresents . . . are correctly translated into

s;ecifications, Jdrawings, procedures, or instructiong.”

Ccztrazy to tie above, measures did not assure that design bases
were Included in dravings and specifications nor did they provide
for tte ideztification and control of design interfaces. As a
resul:, icceasistencies were 1de§tified in the license application
2z in ctier Cesign basis documents. Specific examples are set

fes23 Yelew:

2. The FSAR is internally incomsistent im that FSAR Figure 2.5-4B
izdicates settlement of the Diesel Gemerator Buildiag to be on
De créer of 3" vhile FSAR Section 3.8.5.5 (structural accept-

aace criteria) indicates settlements on shallow spread footings



f3:ecdiz C “«Je

founded on compacted fill to be co the order of 1/2" or less.
The Diesel Generater Building is supported by a centinuous
shallow spread footing.

The design settlement calculations for the diesel generator and
borated water storage tanks ve:i performed on the assumptiocn of
wiform mat foundations while these foundations were designed

azd constructed as spread footing foundationms.

The settlexent calculations for the Diesle Generator Building
incicated 2 load intensity of 3000 PSF while the FSAR, Figure

2.5-47, sbows a load inteasity of 4000 PSF, ss actually

coastructed.
Tae settlement calculatione for the Diesel fenerator Building
were based on an iandex of compressibility of the plant f£ill
between elevations €03 and 634 of 0.001. These settlement
values were shown ir FSAR Figure 2.5-48. kowcve:, FSAR, Table
2.5-16, indicates an index of cowpressibility of the same plant

£:11 to be 0,003,

FSAR, Acendment 3, indicated that if filling and backfilling

czeratiocns are discontipued during periods of cold weather, all



Appeciix C -4 -

frozes s0il would be removed or rvecompacted prior to the resump~
tion of operations. Bechtel specification C-210 does not specif-
ically include instructions for removal of frozen/ thawed

cocpacted material upon resucption of work after winter periodi.

f. PSAR Acendment 3 indicates th;t cohesionless soil (sand) would
be compacted to 85% relative.dcasity according to ASTY D-2049.
Hewsver, Bechtel specification C-210, Section 13.7.2 required
cohesicnless so0il to be compacted to mot less than 80% relative

density.

- 8 10 C7R %2, ippendix B, Criterion V requires, in part, that activities
affectizgz yuality shall be prescribed and accomplished ia accordaace

vish docu=e=ted instructioas, procedures or drawings.

CPZo Tepical Report CPC-1-A Policy No. 5, Section 1.0 states, in
part, that, "Imstructions for controlling and performing activities
affectizg quality of equipment or operation during design, construce
rioz and operations phase of the nuclear power plant such as procure-

. pe=: manufacturing, comstruction, installstion, inspection, testing

. a2-e documented in imstructions, procedures, specifications . .

. these c¢ocuments provide qualitative and quanititive acceptance
criteria for determining important activities have been satisfactorily

accoplisted.



" DRAFT

Ny Appendix C «3 -
CPCo is commited to ANSI N&45.2 (1971), Section 6 which states, in
part, "activities affecting quality shall be prescribed by documented
instructions, procedures, cr drawiogs, of a type appropriate to the
circumstances and shall be accomplished iz accordauce with these

instructions, procedures, or drawings."

a. Contrary to the abovc..instruétioa: provided to field comstruc-
tion for substituting lean concrete for Zone 2 material did not
address the differing foundation properties which would result

in differential settlement of the Diesel Generater Building.

b. Also, contrary to the above, certain activities were not accca~

plished according to instructions and procedures, in that:

(1) The compaction criteris used for fill material was 20,000
ft-1lbs (Bechtel nodifiid proctor test) rather than a
compactive energy of 56,000 £t-1bs as specified in Bechtel
Specification C-210, Section 13.7.

(2) Soils activities were not accomplished under tke costinuous
supervision of a qualified soils engineer who would perform
in-place demsity tests in the compacted fill to verify

that all materials are placed and compacted in accordance



Appendix C
with specification criteria. This is required by Bechtel
Specification C-501 as well as PSAR, Acendment 3 (Dazes

and Moore Report, page 16).

10 CFR 50, Arpendix B, Criteriaon X requires, in part, that a program

for inspeciion of activities affecting quality shall be established

a0d executed to verify conformance with the docusesnted instructiocans,

procedures and drawings for accoﬁplishin; the activity.

CPCe Topical Report CPC 1-A Policy No. 10, Section 3.1, states, in
part, that "work activities are accomplished according to approved
procedures or imstructions which include inspectior hold points
beyond which work does not proceed until the inspection is complete
or written coaseat for bypassing the inspection has been received

from the organization authorized to perform the inspections."

CPCo is commited to ANSI N45.2 (1971), which states, in part, "A
program for iaspection of activities affecting quality shall be
established and executed by or for the organization performing the
activity to verify conformince to the documented instructicas,

procedures, and drawings for accomplishing the sctivity."
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Azpendix C P T

Ccatrary tc the above, Quality Control Imstruction C-1.02, the
rogram for iaspection of compacted backfill issued on October 18,
1576, did cot previde for inspection hold points to verify that soil

work was satisfactorily accomplished according to documented

izstructions.

&. 10 CGR 50, Appendix B, Criterion XVI requires, in part, that mea~
sures shall be established to assure that conditions adverse to
vality such as failures, deficiencies, defective material and
noncoaformances are promptly identified and corrected. In case of
sigzificant conditions adverse to quality, measures shall assure

tizt corrective action is taken to preclude repetition.

C®Cc Topica]l Repoert CPC-1-A Folicy No. 16, Section 1.0 states, in
part, "corrective action is that action taken to correct and pre-
clude recurrence of significant conditions adverse to the gquality of
ite=s cr operations. Corrective aciian includes 2o evalusation of
tke conditioczs that led to a nonconformance, the disposition of the
noncoaformance and completion cf the actions necessary to prevent or

reduce the pessibility of recurrence.”

Ceztrary to the above, smeasures did not assure that soils conditicns
of adverse quality were promptly corrected to preclude repetitionm.

For example:



Appeadix o -8 -

4. 4s of Jazuary 25, 1979, moisture control in fill material hsd
tot been established nor adequate directicn given to implement
t=is specification requirement. The finding that the field vas
co% perfor=ing moisture control tests as required by specifi-
catica C-210 vas identified in Quality Action Request SD-40,
cated July 22, 1977. :

b. Clorrective action regarding nonconformance reports related to
7laat €ill was insufficient or ipsdequate to preclude repeti-
ticz as evidenced by repeated devistions fro= specification
r:q:ireéen:s. For example, acncon/orzaace reports No. CPCo
%T-2%, QF-32, QF-68, QF-147, QF-174, QF-172 azd QF-199 contain
tizdercus examples of repeated nonconfermances in the same

2reas cf plagu £ill construction.
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§top all work on;

1. auy plucing, cumpactiom or cvacovating of safety rclated soils.

2. all construction work related Lo the Diusel Genwrator Bullding and '

the tank farm area. «)*0 AT A ﬁ-

3. Physical implcomentatien of any propoaed solution for correction of

re!
sulls prublem imeluding much items as but not limited to;

Dewatering syatem

Undarpinning of service water building

. Caissons in valve &! arun

4. new construction work in safety related soils area nuhqs field

{ostallation of cundults sund piplag.

¢ &
g . ,"/Q'T"V
Ctp)n'bf,m / 3”’/41,4—" ' L

The Order would not #pply to any esplosatery-work associstad with tha

drteams Blacton 501 ) propat s dott
pot L3worh—whioitree—NRCSoneussuCE RO L would it preclude sy saginearing

S . ———
work awsocluted with the prupewed fix of the soils problem.
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W. P. Chen - Manager, Stress Analysis Unit, Energy Technology Engineering
Center (ETEC)

o~~~
EDUCATION
B. Eng. Civil Engineering & Applied Mechanics, McGill University, 1959
M. Eng. Civil Engineering & Applied Mechanics, McGill University, 1962
Ph. D. Theoretical and Applied Mechanics, University of I1linois, 1965

EXPERIENCE

1965-1971 Simon Fraser University, Burnaby, B.C., Canada
Teaching and research in the Mechanics of Deformable Media
with particular emphasis on problems of limit analysis and
contained plastic flow of elastic-plastic media.

1972-1974 Basic Technology, Inc., Pittsburgh, Pa.

Thermal stress analysis of components.

1974-Present  Energy Technology Engineering Center

ASME B&PVC compliance analysis of piping and components.
NRC LWR Tlicensing support and snubber research activities.
Technical support for Solar Central Receiver and Ocean
Thermal Energy Conversion projects.

PUBLICATIONS

1. A Complementary Linear Theory of Plasticity for Plane Strain, Arch.
Mech. Stos., Vol 18, P. 731-749, 1966

' 2. On Classes of Complete Solutions for Rigid Perfectly Plastic Truncated
’ Wedges in Plane Strain, Arch. Mech. Stos., Vol. 21, p. 469-494, 1969

' 3. On Uniqueness of the Limit Load for Unbounded Regions, Arch. Mech.
i Stos., Vol. 21, p. 679-699, 1969

4. On the Collapse of Rigid Perfectly Plastic Tapered Cantilever Beams
Under End Shear, Acta. Mech., 1972

5. On Torsion of Elastic - Perfectly Plastic Cylinders of Polygonal Cross
Section (In Preparation)
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