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CERTIFICATION OF THE MOUND I KW PACKAGE FOR SHIPPING
OF PLUTONIUM DIOXfDE SOURCE MATERIAL+

C. E. Anneae and M. K. Mount
Lawrence Livermore National Laboratory

P. O. BOX S08
Liverrnore, CA 94550

ABSTRACT

The Depsnment of Erwgy (DOE) has established
pCUCCdlWSfOr obtairdug CtiG3ti0n Of packsgirlga uSSd
by DOE and its cnntractora for the oanaport of
radioactive maccriaia Speeifieaffy, DOE Orders 5480.3’
and 1540.22 pcrwide rcfrzenc= for other DOE Ordera
which must be fofiowed whaa an applicant submits a
W&y Analysis Report for Packagiug (SARP). From the
orders, Defrarrmmt EH of DOE, has intenmi OVCr@lt

rcapouaibtity for tmnspnrtsdon and packaging ssfe&7
package cerdtlcatiorr fafia under EH rcapcmaibiiiw,
_rtstion and packaging safely division in Ef+
cadfies packages for DOE, and use of DOE-cadficd
Packagea is authorizedby DOT. An indepcnderrt ticw
of tbe SARP must confirm that the packaging drsigrm
aod opemtiona meet safety criteria at lease equivakm to
time atandank.

This paper will discus tire independent review
prursa of the shielding section of the Mound 1 kW
S&, dcacxibe the geometry of the packaging aud the
bad cnrdigrrmtiou, disccm tbe analysis of the various
neutron and photon aorrrce tcrctra that were used for the
lead cen@radon uuder anaiyakz and provide
iUmtmdona of the use of the monte-carfo code, COG>,
which was utilized to pa-form the shielding analysis.

I. fNTRODUCITON

EG&G Mound Tecbrrologica aubrrdtted a SARP’ to
DOE reqrmsting certification for the hampmt of P@
powder heat source material irr the Mound 1 kW package
as ~e B(U) Fkaiie Clasa I in anppon of the Office of
Speeiai Applications (NE-53), Space and Defense Power
Systems. U. S. Depsrnncnt of Energy. Lawrence
Livercrrore National Lsbmatory was asked to provide an
independent analysis of Ore SARP to contirrn that it
meets the conditions aecfOrOrsbnve.

The Mormd lkW pacicage consists of a cask that is
desigm$d to camy three ditTerent loads. Of the three
possible load cmrtigursdons. indcpendrmt review of the
shiefdiug wilf be presented irr this pspm for ordy the third
cordigumdow threaded or welded prndrrct emts. Mnrmd
baa requested ccmiffcadon f~r land and aca mmapm’t in so
8x8x20 ftcargocnncainer andiand tranaportinasafe
and Secure Tmiier. Transport is to be as exclusive use
ahifamart.

The shielding section of Ore SARP wsa *awed to
detanrbm that the Mnrmd lkW package shielding was
designed irr a manner that wiU assure compiiauce with
the paf ernrance requirements of 10CFR Pan 71,6
pmagmph 71.47 and 49CFR Part 173,7 pm
173.441 for an exclusive use shipment uudu nocmal
mnditiona of fmrnapon and 10C.FR Pan 71, paragc@r
71.51 for hypothetical accident conditions.

If. MOUND lKW PACL4GE DESCRIPTION

The Mound package was dcaigued for trampdarion
of up to une iciiowatr of piutmdmn dioxide S_
maccrM. A Type 304 acaicdcss steel fianre cormtnrcterf
of2x2x318inch arrgiesnrill12 xll/2xl14incb
bmrirrg is 36 inches high with a 30.5 inch square base.
Rectan@r hofiow soncturai tubes of Type A-500
carbon steel, bolted to the bottom of the fmmeworki forro
the base of the abieid and siinw forklift access. The
shield is completely enclosed with a acairdcsaat~ wire
mesh Figure 1.0 shows the Moond 1 kW padage with
the pcrsonrrei shield attached.

The cask is a i.5 irrcb thick weided stsirdcaa ateai
vcsaei 19.5 fnchea high with an outside diamclrr of 9.5
inches. A base plate weided to the bottom of the cask is
boited to the puaorrnei abicid during oanaport. lle eaak
COII* both p- and aecmrc@ contaimnmt vcsuia
conaaructcd of Type 304L stainless steci Nbing with .12
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inch wall Uricfmcss. Tire secondary containment vessel
(SCV) is 6.38 inch outside dismctcr by 16.25 inches tsll.
Two diffcrcrrt prinrmy contsimrmnt vessel (PCV) sizes
cm be usrd one is 6 inches outside diameter by 5 inches
MU,the other is 6 inches outside diarrretcr by 5.75 inches
tsfl. T3re base plstes snd cover platca are .5 inch
thick Type 304L stairrfcss steel and are welded to the
vessels sfter Iosding. Three primsry contsinmerrt vessels
can be loaded into the secondary contsirrrnerrt vessel.
The three different loads thst the cask is dcaigned to carry
m as fouows

1.

2.

3.

Three gencml propose heat source (GPHS) modufcs
(four fnel pellets per module, twelve pellets per
shipping package). The GPHS is a componcrrt of the
rsdioisntope thanrroelefic gememtor tbst will
provide power for a nmnbcr of apace missions. It is
a 250 Watt modufe containing four PuOZ pellets
encaacd irr sn iridium capsule. The cspsule is
protected by a gmphite impact shell which tits irraide
a thermrd insulator tbst is surrounded by a
reenhy member. This entire assembly is supported
by a grspfrite block which fits snugly into the 5 inch
tslf primary contsimrrent vessel
Nme muhiinnrdred-watt (MHW) source aphcres. The
Mukilnrndrrd Watt Isotope Heat Source modufca wc
shipped in the form of fuel aphcre assemblies. The
fuel spheres we 100 watts of 80 to 84 wt%%u
inside a welded .025 inch thick iridium impact abeff
assembly containing verrts to affow helium escape.
The iridium sphere is pfsccd into a .46 inch
thick wound graphite impact-energy-abwrbing shelf.
Tfuce spheres car fit into one primsry containment
vcsse~ a gmpbite spacer is added to limit motion

witfdn the containment vessel.

Eight tfrreadcrf or welded product cans containing
the GPHS fuel pellets, or powder frrcl (two fuel

!38
elleta pm product cmx or a nmximrnn of 130 g of
F%as phltOIlia powder pm product can at 89.21”A

crnichment). llreadcd or Welded Product Cam can
fmld one of these three

d

b)

A maximum of two GPHS fueled cladded
sssembfies segregated by 1.868 brch diameter
gmpfrite separators tfmt tit over each end of
the sssembly. A maximum of sixtecrr GPHS
fueled cIsd Sssemblim in welded cans crm go
into the secondary contsimncnt vessel.
Two GPHS fueled clsddcd assemblies inside a
graphite impact shell. A maximum of eight
GPHS graphite impact shell asaemblics in
threaded product csrra can go into the semrrdary
contairrmcnt vessel.

A rdutonium dioxide uowdcr can (SRS
cotigmarion) is a 3.3g h’ch tall staixrfcas’tieel
tube with a 1.75 inch ourside diarnetcr, with a
wafl ehiclmess of 0.1875 inches. The fid snd
base m? 0.1 snd 0.2 inches thick. respectively.
The csrr is designed to hold 130 g of PQ
powder. A .02 inch thick COpp~ gasket SCdS
the powder mm A maximum of
eight plutonium dinxide powder product cam
cmrgo into a semrrdary containment vessel,

fn addition to these three conffgmationa, the Mound
lkW package will dso tmnsport eight Rmsimr4saigne4f
product cans containing 130 g of “’% as phrtcmia
powder PCSproduct @n at 89.21% emichnrcnt fn the
Russisn configuration, the PU02 powder heat smrrce
mataiaf is to be relained within eight welded stainless
steel product mm, each of which holds a single threaded
siainlcaa stcci ampule imide a welded stainless atec.1
capsufe.

fn both tie SRS and Russian shipping
contlgurstiona. four product cans arc positioned within a
graphite support block and conrairrcd within cacfr of two
completely welded cyhiricaf stainkss steed prirnsry
mntairnnent vessefs (PCVs). The two PCVS are aackcd
on top of each otbcr, with a gmphite ftier block in
betweq and contained within a mmpletely wdded
cyfind.rical stainless steel secondary containment vessef
(SCV). The”SCV, with two PCVa , is conlined by the
atainfcm steel ask, which is aurmmrded by the atainfms
steal csge mid wire mesh personnel sbicfd described
above. F@re 2.0 shows the pmdrrcr can containment
Sssernbly.

This work dcacribca the review of the SRS-
COlltiglUCdproduct cans.

fIL fG3VfEW PROCESS

Each of the differsnt sections of the SAfW as
reviewed by individuals with expertise in the
corresponding srea, except that the introdnctmy section
which contsirrs the gsnemf inforrnatio% smi the qdity
—CS section sre ususlly reviewed by all, in additinn
to ebcir owm sections. The gcneml information is
mimed to detcnnirre if the packaging and its mrueats
sre dcacribcd in suilicicrrt detaii to identify the pacfrsge
accurately snd to provide a .mfricicnt bssis for evaluation
of the package. The scnpe of the review covers the use of
the packsging, the packsging description. the operational
features, the contents of the packs@rrg , the packaging
cvalustiom the qtilty aaamance prugmm snd mppordve
information and documcrrtation. Tire review must irrsm’e



thatthe SAP.P contsim SU information required to
dmnonatmte compliance with DOE orders as described
above.
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Figure 1.0 Mound lkW Package Showing Cask Bolted
Inside the Personnel Shield
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Figure 2.0 The Mound lkW Cask Loaded with the
Predrrct Csn Containment Assembly

IV. SHIELDING ANALYSIS

A. Radiation Limits

DOE Order 5480.3 defmea the limits for the vmious
chases of f~aile msteriala, establishes respoemibWk.r

and authorities, ststcs requirements for adbemnce to
fcekd regufstions, define$ packsge stmhrda, and
outlines the minimum qualky —ce premdurea and
opemting procedures required

10CFR7I requires that a package be dcaigned and
prepared for shipment so that the rsdiation level does not
exceed 200 rnreti at any point on the external surtke
of the package and the tmnaport index (’IT) does not
exceed 10. Radiation Ievela extend to the packsge may
excecrf those limits for a package tranapmted aa
exclusive use by &, highway, or water, but nurst not
exceed my of the following

200 mrenvh on the accessible external surface of the
package unless the following conditions me ~ in
which case the limit is 1000 mrcti
1)

2)

3)

the shipment is nmde in a closed mmspoxt
vehiclq
previsions are made to secure the packsge so
that

ita positions within the vehicle remains freed
dining tmnaportstion, and
there are no loading or unloading opemdrra
between the be@ming mrd end of the
harrapoltatiou

200 nrremih at any point on the outer mrfsce of the
vehicle, including the upper and lower smfatz?s, or,
in the caae of an open vehicle, at my point en the
vezticsl planes projected fmm the outer edges of the
vehicle, on the upper surface of the 10SIZand on the
lower external surface of the vefdclq
10 mrenuh at sny point 2 meters fmm the vcrlicai
planea represented by the outer lateral aurfacea of the
vehicle, or, in the case of sn open vehicle, at any
point 2 meters fmm the vertical plsnes prejected
fmm the outer edges of the cenveysncq and
2 mrcndb in sny norensliy occupied positions of the
vehicle, except thst this pmviaion does not appfy to
private motor aria where persona occupying thcae
POtitiOm are provided \vitb special health
Suprzviaion, personnel mdiation ew-==
Imuritoring devices snd Oaining in aCCOdilWSwith
10CFRI9.*

IOCFR7I requires, in pm% that under tests specified
(Hypothetical Accident Conditions) them be no extmeal
radiation dose equivalent rate exceeding 1000 mrenrlh at
1 meter from the external surface of the packsge.

The tided snd welded preduct cans of the Mound
lkW packsge have been reviewed by LLNL for exclusive
use snd have beta recommended for apfrnwal for
ctmification for exclusive uae only. Tlmrefo=, patie
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shielding was deemed acmptable by LLNL independent
verification that

1) the expected dose equivalent rates (nrrerwh) at
the external surface of the peraomrel shield, the
bottom of the tiler bcd 2 meters fmnr the
external surface of the trader side wafl, and the
nommfly occupied position in the tmck trsctor
were not in excess of the applicable limits set
forth above for exclusive use shiprusnw, and

2) the expected dose eqrdvafeut rates (mrcmrlr) at 1
meter frum the external surface of the cask were
not in excess of the applicable limits sel forth
above for hypofbeticaf accidsnt conditions.

B. Source Specithtion

1. Gamma Source

The conatitccentato the source of photous are:

1) direct decay of the plutonium isotopes presenq
2) direct decay of fuel impurities
3) photons due to fissions and the decay of fission

pmdu~, snd
4) ncutrnn activation of the stainfess steel

cmrtaincra and gcapfrite.

The source materirtfcan be Russian or SRS. The
smrme specitkation for the foreign source differs afigblfy
from the SRS source material. By evxfustfon, the dcaign
basis fuel is idcntiled as the Russian PuO* powder
emiched to 89.21 w’% icr “*F%. For the 23%% the
composition is Ore maximum Wowed in the Ruaaian
PU02 powdcc 2 ppm of the 23%u. Since no isotopic
breakdown for U and Th was apecifkd for the Ruasiau
fuel, the cnmpositiona for 23% and”~ for the SRS
powder are used to supplement the Russian data Tbfs
should hsve nn effect on the source because the photon
suurce is primarily from tbe23h and the neuhun socmce
is primmify frnm the 23*Pu.

Gamma source stren@hs and source spectm for the
P@, powder were calccdated by 0R3GEN-S’ ss a
function of 18 energy gzuups for decay periods covering
the interval fmm )0 days to 18.5 years. Ewdustion nf the
reardtant gamma source smengtfrs @hotons/s) and source
speco’s (photonsfs) shows fuel decayed for 17.5 years to
have the greatest inqracf on gamma dose equivalent rate
(mrenvlr), The moat significant contributors tn the
gsmma specua were frum the decay of the~l%m family.
Photons fmm the decay of fuel impurities and fmm
fissions and the decay of fission products were not found
to be significant and neutron activation of the abipping
package wss determined to fmve less than 0.4% effect on

the dose equivalent rate (nrmmvh) over a 17.5 year
irltcrval.

2. Neutron Source

‘f’hecunstituenta to the source of neuumrs am:
1. (ajn) reacduw,
2. Spontaneous fissiou$ and
3. Ncutmn-inducsd fissions

?he design basis fuel pammetera are as described
uudcr secdon IV.B. 1, G— Source. The Iargeat
conuibntor to the ncutmn source spectm from (a,n)
reactions with the oxygen in the fuel is23*Pu(99,96%).
T%e largest contibutora to the nerrtmn source spectra
hnml,$mntaueuua ftiona are’”pu (99%), 24%cr(0.8%),
sml Pu (O.l%). Neuuon source surmgrha and source
spectra for the PuOl powder were cafcufated by
ORIGBN-S’O as a function of 27 energy grmqra fur decay
periods covering the intcrvaf fcom 10 days to 18.5 years,
Evaluation of the resuftarrt neutron source strengths arrd
source apectm shows fuel de=yed for 10 days to have the
greatest impact on neutrmr dose eqrdvafcut tate
(mmmlh).

B. The Model

TWO diffsrcnt product cam can be used 1) a
Russian-cmdigurcd product can or 2) the SRS-
configumtf product cam The Russian product can is
narmwcr tbmr the SRS pnrduct can. AS such, the design
basis Ruaaian PuQ powder occupies mors axial arrd 1sss
mdiaf space in tie Russian product can configuration
than in the SRS pruduct can configuration for the amne
amount of loading. The staff sfdeldin8 modef was
prepared for the SRS prnduct cau coutiguration the
Ruasimr pmdrrct can contigmation was not prepard. The
sfsff shielding evaluation of the Rusaisn pruduct can
configuration is fimited to a revisw of Ore information
provided and a judgmcut as to the vahdity of the

w~ts.

The staff radiaf and axiaf shielding contigumtion
used fnr the SRS product can conf@xtion in the Mocmd
1 kW package shielding was indepcndmtly determined
fmm the drawings icr the Appendix of the SARP. WMr
the exception of the nuta, bolts, luck washers, metallic o-
ring, eyebolt, and personnel shield. afl source mrd shield
coufigruatiom are accmate rcpresemstinns of the design
gsomeuies xndlor dimensions. The nuts, bolts, lock
washers, metallic o-ring, and eyebolt wem not modeled.
Neither are the pcrsucmel shield compunecm except the
twn base strip bsrs and hollow rectangular tubes. For
added detail and to provide conssrvatisnc in the axia.f
model. the bolt holes in the center of the PCV, SCV, and
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cask lids were included. With the exception of the

detector location at the front waff of the trailer, the staff

detector locations were those deamibsd in the section
Description of Radial and Axial Shielding Cont@mtion
of tie SARP for a single package. Detector locations for
mrdtipk package truck shipments were not addressed,

The statl regionaf densities for the (SRS) preduct
can contlgumtion used for the source aud shield
components in the Mound lkW package shielding
evacuation am independently determined from the
information previded aud moat closely resemble the
shield regional densities of the SARP. Dtierencea
between Mouud analysis and stalf analysis am associated
with an effort by the staff to reprcasnt the various
regional dmaities as accrrmtely as possible. Major,
minor, and &ace element constituents of all materials
have been included wherever known. No credit is taken
for matariafs of tie conveyance,

The staff shielding ewfuation of a single package
tmck shipment of a Mound 1 kW package loaded in the
SRS product can conflation and containing the design
baais Russian PU02 powdsr is performed with COG.
COG is a continuous-energy, generalized geometry,
drnedapsndcnt, coupled nsrrtron and gauuua ray code
which uses the monte-cado methed to transport botb
nautrena and gamrera rays. We use tbrse-dinreauionai
ftite cylinder aualyses to determine the avemge gamma
and neutron dose equivalent rams (mmmth) at all detector
Ioeationa appropriate to non-exclusive use and exclusive
use shipments and hypothetical accident conditions.
Dose rate conversion factors used in afl COG
cakadationa am those of ANSf/ANS-6. 1.1.”

C. Re.wdta

The staff calcofated avemge total dose equivalent
mtes for the top, side, and bonom external surfaces of the
peraunnel shield for exclusive use tmck shipmcnta of a
single Mormd cask loaded with eight SRS contigmation
product caua containing Ruaaian PuO, powder fuel are
41,6 + 10% mrefi, 121.0 + 1.8% nrremvh, and 236.4 +
9.6?4 mrerwh, respectively. Total dose equivalent rates
am less than the 200 nrmfi allowed under 10CFR 71
and 49CFR at M locatinm except the bottom surface of
the package. The necessity for exclusive use shipment is
confirmed. T3re totaf dose eqnivakmt rates are less tfrm
the 1000 mmnvh allowed under 10CFR and 49CFR for
exclusive use shipment.

The staff calculated total dose cquivafent rate under
normal conditions of tmnaport at the bottom OJ the
trailer bed for exclusive use tmck shipments of a single

Monnd 1 kW package loaded with eight SRS
co@mation product cam contaiuirrg Russian PU02
powder fuel is 149,1 + 5.9Y. mreuvlr. The total dose
equivalent is leas that the 200 mmnulrr allowed under
10CFR and 49CFR.

The staff caknlated average total dose equivafant
rate under normal conditions of tmnapuri at 2 meters
>om (he external surface of the trailer side wall for
exclusive use tmck shipments of a single Mound 1 kW
package loaded with eight SRS coxdigmation prednct
cam containing Russian PU02 powder fuel is 2.06 + 5,20/.
nrrenuh The total dose equivalent rate is leas thau the 10
mmru/3u (-m) affowed under IOCFR 71.47(C) and
49cFR173,441@)(3).

The staff calculated average totaf dose equivalent
rate undsr normal conditions of transportat the norndy
occupied position in the truck tractor for exclusive use
tmck shipments of a singfe Mound 1 kW package loaded
with eight SRS cotigumtion product cans containing
Russian PU02 powder fuel is 2.81 + 4.8% mrernh The
total dose eqrrivafent rate is greater than the 2 mremih
dfOWC’d rmder 10CFR71.47(d) arrd 49CFR173.441(b)(4~
therefore, the dose equivalent rate (mremih) to the driver
must be monitored and the tier must be pmperiy
O’silted.

The staff cafcrdated average totaf dose squivaht
rate under hypothetical accident cunditiona at 1 meter
&em the tup, side, and bottom surfaces of a aingfe
Momrd 1 kW package loaded with eight SRS
configuration product cans containing Ruaaian PU02
powdsr fuel are 4.64 + 27%, 15.7 + 2.9”A, and 9.46 +
23?4 mrenvh, rcqectivelv. The toeaf dose equivsfant
mtea are leas than the 1000 mremhr allnwed mrdsr
10CFR7I.5l(a)(2).

The sta.f7 shielding evacuation of sewed other
configurations ars limited to a review of the infunuaeion
provided and a judgment as to tJre validity of the
a%mnmts. These configuration include the foflowing:

1. A multiple package tmck shipment of six
Muuml 1 kW packages loaded in the SRS
product cm contigumtion and containing the
design baaia Russian PU02 powder ;

2. A single package ouck shipment of a Monod 1
kW package Ioaded in the Russian product can
cont@ration and comainiug the design baais
Russian PU02 powdw,

3. A multiple package tmck shipment of six
Mound 1 kW packages loaded in the Russian
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product can contigrrmdon and containing the
design basis Jiuasian PU02powder

4. A Single package tmck shipment of a Mound 1
kW package loaded in the Russian pKldUCtcan
configuration and containing the package
thermal hit dcai8n basis Russian P@
powdcq

5. A mrddple package truck shipment of six
Mound 1 kW packagea ]OZkd in the Russian
product can contigmauon and comaining the
package thermal fimit design basis Ruaairm
PuO* powd~

6. A multiple package cargo container sca
shipment of three Mound 1 kW packages loaded
in the Russian prodrrct can comigmadon and
containing the package tfrarnal Iindt design
basia Russian PU02 powdac and

7. A mrddple package cargo container tmck
sfdpmem of three Moond 1 kW packages loaded
in the Russian product can cordigurdtion and
cuntairdng the package thammJ limit dcaign
basis Russian PUOPpowder

Iv. suMMARY

The shielding section of the SARP was reviewed to
drttrnmm that the Momrd I kW package aldefding was
designed io a manner that wifl - compliance with
the performance reqrdrmrenta of IOCFR71, paragraphs
71.47 and 49CFR173.441 for an exclusive use shipment
under nurmrd conditions of tmnaport and IOCFR71.51
for hypothetical accident conditions. The ampe of the
review coven the shielding design fmmrra of the
package configuration that c=iea eight prodwt cam. tie
source arrd model apmiticadons, the ahirddiw ev’aluatkm
and supportive information nr ducummtatiou An
iudependurt evaluation was made for Rrraaian source
materiaf using ORJGEN-S the Rrrsaian source mataiaf
in SRS product mm was modrkd indqrmrfmtly fium
drawingsprovided in the SARP; ami the doacmtes at the
required locations were calculated for the Russian sorrrce
material in SRS productcanswing the 3-D mome-cado
cede, COG. Baard on experr krmwledge !iem these
results and a review of the information provided and a
judgment as to the validity of tie ammncnm tie
additiOrraJ scveo corrtigrrrationa of sccdon IV.C were
reviewed.

Baaia for acceptance in the review haa bcm
corrfomrarrce \vitb esmbJiahcd guidelines and criteria
Tire review of the Mound 1 kW package abiekiing for the
product cam indicated that the total dose eqrdvaleart meea
(orrenuh) am such that exclusive use sfdpmeut rnrcm be

employed and that unda normal conditions of tmnaport
and hypothetical accident condidons, cxckive use trock
sbipmmta of one rmd six Mutmd 1 kW packa@ loaded
with eight pruduce cam comainhg F’IQ powda with
tnlaf snume atrqtha cqrdvalent to the package thermal
limits are in corrrpfiance with the perforrrrmm

r-= of IOCFR71.47 and 71.51 amf
49CFR173.441 at aJl locations except the nermalfy
occupied position in the tmck OZ.COX. To aaatur
mrrrp- w PaamIS o-g b PO* IL@ be
prwvided with SPecid health srrpeevision, p~
mdiation exposure mnrdtoring devicra, and mining in
accordance with IOCFTU9.19. To enaum that the total
duae m- ~ (mrmO/31)~ iO CU@iMICC with
IOCFR71.47 and 49CFR173.441 for excfmive ma cargo
containrr shipment by sea, the exmnaf mrface of the
cargo contairrcr rnmtbe2.44m (8 ft)orrrmmfium any
nomraJly occupied pmitiom

The remaidng load configurations deardbed in
section II abov~ i.e., the GPHS and MHW loads are
cmmrrtfybcing cvafrrated, andasmmnary of their reardts
wiff be preaemted at this mceeing.
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