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Visual examination (VE) is used to provide a quality control check on radiography. Digital 
radiography and computed tomography (DR/CT) is a technological advancement over real-time 

· radiography {RTR) that allows the operator to discern more detail about the waste composition. 
A comparison of the results of Waste Inspection Tomography (WIT) DR/CT to the results of VE 
for drums at the Nevada Test Site {NTS) and the drums assessed during the Rapid 
Commercialization Initiative (RCI) program shows that there is a 100% agreement in confirming 
the physical waste form and the absence of prohibited items. 

The 100% agreement for physical waste form is based on the comparison of the material 
parameters that were identified using DR/CT and those identified during VE. The results of both 
techniques demonstrated that the contents of the drums (i.e., the waste material parameter 
weights) that were estimated were consistent with the waste matrix codes and the waste stream 
for all of the drums. This waste matrix code is important because the waste matrix codes are used 
to determine the types of waste characterization that must be performed on the container (i.e., 
solid sampling). The waste stream designation is important because the listed hazardous waste 
codes are assigned based on the original waste generation process and therefore the waste stream. 

The 100% agreement for the absence of prohibited items is based on the fact that neither the 
DR/CT nor the VE process identified any prohibited items (e.g., compressed gases, sealed 
containers greater than 4 liters). This is important because the prohibited items are not authorized 
for disposaf nnder the treatment, storage, and disposal facility waste acceptance . 

Attached please find both a summary of those findings as well as the raw data for one of the 
containers which have undergone visual examination and computed tomography at the NTS 
facility. Additional data will be forthcoming as more of these containers undergo VE. The results 
do, however, show that the value of CT as an alternate to VE are comparable. 

Finally, I have included two tables which show the equivalencies between VE and CT (Table 1) as 
well as a table showing the equivalencies between VE and RTR (Table 2). 
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Drum Number 980286 
Material WIT (kg) WIT (lbs) NTS DIFFERENCE 
IRON 0.5 1.1 4.2 3.1 
ALUM 6.8 14.96 0.3 -14.66 
OTHER METAL 0.5 1.1 0 -1.1 
OTHER INORGANIC 0 0 0 0 
Cellulosics 0 0 3.8 3.8 
RUBBER 0 0 2.6 2.6 
Plastic 12.4 27.28 23.3 -3.98 
organic 0 0 9.4 9.4 
Inorganic 0 0 0 0 
soils 0 0 0 0 
TOTAL 20.2 44.44 43.6 -0.84 
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Table 1 
VE and DR/CT Equival 

VE 

REQUIREMENT SOLIDS SOILS/ DEBRIS 
GRAVELS 

Describe all contents Cannot View Can View Can View 
Non~Opaque 

Opaque Inner Bags Cannot View Open or Open or 
Estimate Estimate 

Lead Lined Drum Potential Exposure Hazards During VE since 
the contents cannot be viewed with RTR 

Material Parameter Estimate or Weigh 
Weights 

Identify Packaging Can distinguish between materials 

Identify Residuals Cannot View Can View Can View 

Identify Waste Non-Opaque Only 
Materials 

Record AudioNideo 

Procedures 

DR/CT 

SOLIDS SOILS/ DEBRIS 
GRAVELS 

Viewable 

Viewable 

Viewable 

Estimate 

Can distinguish based on density 

Viewable 

Viewable 

Computer File with Digital Audio 

Equivalent 
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Table 2 
VE and RTR Equival -

REQUIREMENT 

Describe all contents 

Opaque Inner Bags 

Lead Lined Drum 

Material Parameter 
Weights 

Identify Packaging 

Identify Residuals 

Identify Waste 
Materials 

Record 

Procedures 

·, 

VE RTR 

SOLIDS SOILS/ DEBRIS SOLIDS SOILS/ DEBRIS 
GRAVELS GRAVELS 

Cannot View Can View Can View Cannot View Can View Can View 
Non-Opaque depending on depending on 

density density 

Cannot View Open or Open or Viewable 
Estimate Estimate 

Potential Exposure Hazards During VE since Cannot View Can View Can View 
the contents cannot be viewed with RTR depending on depending on lead 

density and lead thickness 
thickness 

Estimate or Weigh Estimate 

Can distinguish between materials Can distinguish based on density 

Cannot View Can View Can View Viewable 

Non-Opaque Only Cannot View Can View Can View 
depending on depending on 
density density 

AudioNideo Tape AudioNideo Tape 

Equivalent 
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12=48PM ~TE: CONTROL ERTDD 

Date ofWl'i NOE E,(an,: 

OrumSiZie 

o,um ldentlication Number 

Drum Bar Coe Nwnber 

saurc.: NTS 
Item CJ-.criplion (;ode(ICC) 

Uner ( VaJNo ) Ve9 

UnerType 90 mil palylcn•r 

Uner V.nted (Yin) n 

Packaglng:bag ctosure method horvelail 

No. of confinement la~ers 2 

Matiu Parameter Ca'legory: S5490 

Fiji Height (mm) 895 '((J\.,, 

MPC o..cription: Unknownlottler heterOgenotl• 
det>m; 

Location nfa 

nl• 

Operatfont, perform.c:f for WIT 
NOE OR, CT .VR OR y CT Y VR n 

s·d E11l.-vE2 

(Rapkete ytn) 
ea\Ch Nun,~: 

Iron blled Mefa11 /Alla,w (lrQ$) 

Al 

Olher Metals (kgs) 

Other no 
Mater1alS (kgs) 

Ceflulosics (kgs) 

Rubbor (kQ$) 

Plastics Wad.e mattrill (legs) 

O~nic MatriX (kgs) 
l 

lnorgan!Q M.-ix (kgs) 

y 

n 

ll 

n 
W981117E 
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lll.1A2\Nl225,A 
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Bechtel /f.!'!Uf Waste Ma.nagement Program 

Package Iavento%1' Repo%t 
Bephtgt 1{1traJ!q 

Prepared oa: 21-N0V-20()0 Page l 0£ 2 

· Payload Container: NT000860 Wast.; Type: K'!'Rt: Ccn:;air,e:- 1ype: 5$ GAL :)llJI!: /30 '.!-lIL OPEN LINER 

Location Ro1-I: 'lier: Seque:ice: Waste St:e,;n;. H NTlLNL0O9~SS~C· T:D: 400456 ;•!AC Rev.:.s.:.or.: 5 

TRUCO~ Code: tl'n2SB Cesc:-!.ptic-n: TR.U COMSUSTIBL::: ~m NO~CCMBi:ST:::S..,E; i<IAS':2 :ill :a::tor: 1(1 ~ 

i•latrix Parmeter Category: HETEROGENEOUS DEBRIS Vioeo 1ape ~~= :~1 

Liner Puncture: , k1!"1€r Type: 30 :HL OPEN TOP 

Camera Checked? Y 

Layer~ ~f Packing: l 

Scale 10: 998859 S~aie in Tol: Y Cal. Due Date: c2-cc-:-2001 D~p. uni~ in Tel: Y 

'Net: 4,360E-t01 (lbs) Tare: 5.lG0E:+-01 (Lbs) Gross: 1.000E-+02 {lbs) Grass Uncert: 8.000£+00 !lbs) 

~ source Container ,NT284<:164 
~ 
il 

'I Conitnants: .. 
0 NO PROHIBITED ITE:MS l>l>.&SlNI'. WAST£ D1Ull4 tC284lU CNT9illZ86) I~ BUNG N:-?ACMD TO PE:RF'Oll)l 'llS:111.L EXAIU~A'rlCli '1·0 CntlE'IPlf IW>IOCRAEf.'l. iW 
~ iu:vn:w CONSIS'tED OF '.'lE~)ING !'t'.E ~-r,e. B'l'P. AND !t-'.£ i99S :;£NEAAT£1i DAt'Ml\5E. ?U•2J9 CON7~lT AS Rf,POP,n;:; l:t THt 1995 (;l:l~~PJ..Tt:::: ~AT.&.SASE rs. 
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NO PROlilSITEC 11'E:HS cC\/?lO rn HAS:·! :l-RUH ~1'28~0 i5~. ,ic- p~aOPliO!UC W,TE:?.!AL FC:JN!· u: WAS'rE OP.UH lf'1'2E~C 6~. TIIRU: LA\'tRS or CONelll~M .. i'lr Zl'IO ;!\ 

90 !•Ill, tlN~lt 110'.i·ED W WA~TE o~OI{ ~•ne4B~~, 
TARE i'/£.lGHT or l'h¥LOIII' CONTAUlE:il. tlTOC0860 ts 51.6 l?OIJN)S, 
<iRCSS lfEIGll'i' OF PAYLOAD COU'l"Aliif-P. NT'IXH>86o) lS LOO .0 POUllOS. 
TAil£ i'IElGHt or WASTE [.RIJ}I 1;'1'23-1:)!_;.j IS 8-).0 POL'!iDS. 

SURVE~ DATA: 
: • 00 ltl i,Lllll:M t>ER HOUR GAl-lU. @ CONTAC'i· 
C , •lO HJ l-l,IRllt-1 l'E~ >!OUR GJ.1,W. @ 30 CM 
C,C-' lULLlRll"I ~ER HOUR ®ll-UI @ 2 ME:?tRS 
~ l-lfI.t,11\EN PER HOUR NfJJ71\0N ~ c-=::-rri:c;;T 
C, MILLllWf P£R HOUR NEUTI\CN ~ lO Cl-4 
0 l,Ul,Ll REl4 PER HOUR >IEU:?RC:ll ! 2 !!E'l:E:l\~ 
Z :lE»I PER L DO Cl~2 A!.l'HA 
(i ,ml PER L DO Cl-r.? BtTA 
REFEiU:NCE St!R'IEY FOR!~ 'lfE:f-l122C0 

Waste Handler Signatur~: 

·•lisual Examinqtion Expert: GREGORLB Signature: 

Waste Handler Signatuce: 

Closure Date: 22-NOV-2000 
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Bechtel NiraJf 

P:repared on: 27-NOV-2000 

Waste Material ~a~ametara 

ALOl-lINUM BASED t-lETALS /ALLOYS 

::'.:tLLULOSIC.9 

Ill.ON BASED META.LS/ALLOYS 

ORG~.NIC MATRIX 

OTHER INORGANtC MAt~R!ALS 

OTHER METALS 

PuASTICS (~~ASTE MA':'ER IALS) 

RUBBER 

Maste Handler Signature: 

g Vis~al Exmin~tion Expert: GRrGORLB 

flaste Management P-z:cgram 

Package Inventory .Report 

Weight U.bs) Weiqht (\) 

3.000£-01 • 6881 

3.800E+O0 8. 716 

4.200E+00 9.633 

9.400E+OO 21. 56 

.OOOE:+00 C 

.CCCE+OO C 

2.330E+Qi 53.H 

2, 600!-0•:l S.963 

Naste Handler Sig~ature: 

Signature: 

Bscht11/ N.JrcUlf 

Page 2 Of 2 

Closure Date: 22-NOV-2000 
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lf"ast:e Managmr,ent: Program 
Pay1oad Unit Znfo.z:mation 

fffRl«(MI/JfJIJ!,f 
Prepared On 27-'NOV-2000 Paga l Or 

Pa.y1oad Coat:a.ins.z:· Id: N'l'000860 

Unit Count: l Type REPACK Unit Id; 6416 

Comments: 

Unit: Date 

22-NOV-20()0 

2i'-NOV-J.OOO 

Waste Material Parameter 

PLASTICS (WASTE MATERIALS) 

CFJ,UJl,OSTCS 

Unit Total ~eight 

Weight (lb:::) 

8. 'lOOEi·•OO 

1 • flOOP.-CJ 1 

8.5006-t-OO 

UNIT l. P.LASTIC BAGS, l?Li\S'l'IC BAGS WITH L'LASTIC 1'.1-1.Pt:; ATTACHED, PLASTIC 
BAGS WJ:Tll PLASTIC TAPE: STUB J?IGTAIT., ENDS, t-iTS S'rUB, Pl-ASTIC SAMPLE 
CONTAINERS, PLAS'I'IC BAGS S'fUBB~D ON EACH END CUT 01?8N lN 'l'HE MIDDLE, 
PLASTIC BAGS WITH PAP.ER SAC[< INSIDE, 

Un.it Count: 2 REl?ACK Unit ld: 6417 

Unit L>ate 

22-NOV-2000 

22-Nov-:.rnoo 

22-NOV-2000 

22-NOV-2000 

Waste M"'-terlal l:'ar:amete:r.· 

Pf..A$TICS (WASTE MATERIALS) 

CELI.ULOSIC:S 

IfiON BASED METl\LS/ALLOYS 

Al,UM!NUM BASED ME'l'ALS/ALLOYS 

WeiQh.t (lbs) 

l.4601::+01 

2.000E-01 

2.0001::-01 

2.000£-0J. 

Onit Tota1 Woight 1.5~0E+Ol 

tJNIT 2. PJ..ASTIC EIAGS, PI,A.S'J.'J.C BAGS WITH PLASTIC TAPE A'l'TACHt::D, PLASTIC 
BAGS WITH CELLULOSICS ATTACIIED, PLA,:,TIC Dl\G.S WITII PLASTIC TA?.r::; .STUB 
PrGTJ\IL ENDS, PLASTIC BAG WTTf.1 P.T.A.S1'lC: TAP£ A.NO LT.NT. COTTTNC TOOL 
A'T''T'ACl!!::D, PLASTTC: SJ\MPl,F. CONT.AHl~~l:\S, t'laAS'l'IC C:AE'S, N'l'S S1'UB, ALUM!NUM 
FO.(L l'H:r~E. PLASTIC 'J'USJNG. 

Unit Count: 3 REPACK Unit Td: 6418 

Co miner, 1_ 3 : 

1J11J.t L>at~ 

7.l.-l:,lOV-7.000 

<!2-NOV-lOOO 

22-NOV-2000 

Wagte Material Parameter 

IRON BASED METALS/Al.LOY!:i 

PLA;,1'TC:S (WAS'J'F'. MA'l'F.~rAt.Sl 

CE.LLrJJ./JSICS 

Unit Total WQight 

W,;tight. ( lbs) 

3.900.b:+00 

l. OOOF:-Ol 

.OOOE+OO 

4.000E+OO 

l.lN1T .). IRON BASED METAL CANS, IRON BA~ED MP.TAL CANS WT1'H PIA\S'l'IC 
LI\BEJ.!:;, IRON 0/\SED METAL CAN W1Tt~ i:<TMWTPf. INSIUE, IRON BASED ME'l'AL 
CLJ\MF.S, IRON DASE• MF.:'1.'AL PIPE CU'!"flNG ·1100L WI'I'H PLASTIC Hl\.NDLE, IRON 
RASEn MF:TAT., LIDS. 

Unit Count; 4 REPACK' Unit Id: 64l9 

3 
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NOV. 21 "i:'.UIJU ll; lJ /Ui: ,~:, ' '4:1 WASTE EXAM fAGiuITY #Ot>j!:J P.UUb/UU/ 

Wast;e Management Frogrma 
Payl.oad Unit: I.rafoJ:mat:.:i.OD 

.,.,, ,--, 
Frapa.red On 27-NOV-2000 Paga 2 Of 

Unit Co'Unt: 4 1\EPACK Unit Id: 6419 

w~ight Obs> 

1.500F.:+OO 

lJn i l l J,;1. t.,;, Waste Material P~rameter 

'.2:.l-NOV-200[} ORGANIC MATRIX. 

Unit Total Weight 1.SOOE+OO 

Commcnr.s: UNIT 4. DO('LICATE WE1GHT UNT'r. GAAPHITE MOLD P1ECE. 

Unit Count: 5 'type IUSPACK Unit Id.: 6A20 

Weight (lbs) 

7.900E+OO 

r.nmments: 

UnJ t: nate 

22-NOV-2fl00 

22-NOV-2000 

Woist.c Ma.te.ri.::il Parameter 

ORGANIC MATRIX 

PLASTICS (WASTE MATERIALS) 

Unit Tota1 Weight 

l.000E-01 

8.000l'!+OO 

{)NIT 5. GRAPHlTE MOLD PTF:CES, GRAPl-!TTE MOLD wrTH PLA.S'I'J:C TAPE !\T'1'ACJ!ED. 

Unit Count: 6 REPACK Unit :Id: 642J, 

We:ighl: (lbs) 

3.4001::+00 

c;omments: 

unit n,:1t:•~ 

22-NOV-;>OOO 

7.:.!-NOV-2000 

22-NOV-2000 

Waste MHterial Param~Ler 

CELT.ULOSICS 

IC1.0N BASE I) METALS I AU.QY ~ 

PJ.1l$TICS (WASTC: MATERIALS] 

.000E+00 

. 0001:.:-t-OO 

Unit Total Waight ::1.4001!:+00 

UNl."f 6. BROWN GROCC:RY TYPE P.Al'.'ER SACKS, BROWN CROCER"i 'l'YPF. PAPER $ACK 
PT F.CES, KIMWJ PEf,, lCI!: CREA114 TYPE SAMP.L.E CONTAINERS, ICE CL,EAM TYPE 
$AMP.Lr. CONTAINER PIECES, CO'f'l'O~ GAUZE, PLASTIC TAPE; PIECE!., BROWN 
GROCERY. TY?E PAPER SACK WITH LIVl'.:RMORI': CUTTING TOOL ATTACtUW. 

Uni~ Count: -, Type REPACK Un.it Id! 6422 

Weight (.l.bs) Oni.t [1at-.P. w~~te Material ~ar~meter 

22-NUV-?.000 RUB~£R 2 • .500F.:+OU 

2 ✓.-Nov-2000 CF.:LLOLOSlCS .OOOJ::+00 

Unit Tot.al. ife:i.ght:. 2. 5001!:+00 

Comment~: lJNtT 7. RIJBSF.R SHOE COV!::RS, CF.LLIJLSOIC MATEfHAL, ROBBER GT.OVES. 

Unit Count: 9 Unit ld; 6423 

Unit Date Waste Material ParamAt~r WG:ight (lbs) 

3 
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NOV.27'2000 11::24 702 295 WASTE EXAM FACILITY #0635 P.007/D07 

ffast:e .Management .Prog.rBDI 

Payioad unit In£02:1D.At:.:1.on 

,,,.,,,.~-
~repared On 27-NOV-2000 rage 3 0£ 

Unit Count: 8 Type REFACK Unit Id: 6423 

Comments: 

?.2-NOV-200O 

:?.:,!-NOV-2000 

22-NOV-2000 

22-NOV-2000 

22-NOV-7.000 

22-NOV-2000 

22-NOV-2000 

22-NOV<!OOO 

!'LAST I CS ( WASTE MATERIALS) 

C£LLULOSICS 

IRON 81\SED METALS/ALLOYS 

ALUMINU~ BASF.D MBT~LS/ALLOYS 

.:,; 
OTHER METALS 

ORGA.NIC Ml\TRIX 

OTHER INORGANIC MATERIALS 

RUBl:l£R 

Unit 7otal Weigbc 

1. O00E-01 

1.000~-0l 

l. 0001::-01 

l.OOOE:-01 

.()OOE+OO 

.0008+(10 

.000E+00 

l.OOOE-01 

5.000E-01 

IJNIT 8. l:lR.(lWN GROCF.RY TYPE PAPER SA.Ct< L•IECE.S, ALUMINUM FOIL Pil:':C::ES, 
PT,A!'l1'JC TAPE rn;C~$, J,LNL C(.l'J.'TTNG TOOLS, HUBBEi{ GLOVF,: PIECES, COTTON 
r.-1J-\'fERTA.1., PLASTIC CJ\Pt:, l::lM,':iS PITTINGS, RUBBER 0-RING, IRON RASED METAL 
LIO, J,LNL, CU1"l'INC TOOL COVERS, PLAS'rIC SAMPT,E CONTAINER, CELLULOSIC 
Df-DRI::::, GRAPH JTF. RF'.!HDt)E, J3RASS PLUG, J.l~(lN f.lASBD ME:TAL SCRCW, IWBl:lt::R 
PLUG WITH C.:OPPF.:R l.'ll'E RUFll:lTNG THROUGH, GLASS L1GH'l'BULB FII.AMENT WITH 
OTHER METAL 1\.TTACH~.:D1 GRAP.HJ. TF, PT.l.lG, RESIN PLUG, PLAST lC PJ. P.P.TTE. 

Payload Container Total We~ght: 4.360E+01 

3 

,· 
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