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Visual characterization provides a means of confirming the real
time radiography (RTR) certification process and process 
knowledge. RTR and visual characterization have been conducted 
on thirty-three drums containing transuranic (TRU) waste in 
support of the Waste Isolation Pilot Plant (WIPP) Experimental Test 
Program (WETP) at the Idaho National Engineering Laboratory. 
Argonne National Laboratory- West (ANL-W) detected a small can 
of liquid in one of these drums during the visual examination, 
resulting in a WIPP Waste Acceptance Criteria (WIPP-WAC) 
miscertification. The remaining thirty-two drums were certified 
correctly by the RTR system at the Stored Waste Examination Pilot 
Plant (SWEPP) for WIPP-WAC and TRUPACT-II Authorized 
Methods for Payload Control (TRAMPAC) requirements. 

TRAMPAC contains restrictions on the weights of specific 
materials allowed in the waste, based on the shipping category. 
Items on the restricted list for a given shipping category are 
allowed in quantities less than 1 percent of the weight of the 
waste. RTR can estimate the weights of certain broad categories 
in homogeneous waste forms, however, the capability to estimate 
weights at the 1 percent level is not presently realistic. Process 
knowledge forms the basis of conformance to these weight 
requirements. Visual characterizationsuggests process knowledge 
is not completely adequate at this level. 

INTRODUCTION 
Historical Background: 

The Idaho National Engineering Laboratory (INEL) has been comparingthe results 
of real-time radiography (RTR) with visual examinations since 1983. The Transuranic 
(TRU) Waste Sampling Program (Ref 1) conducted from 1983 through 1985 was part 
of the research and developmental phase of the RTR system used at the Stored Waste 
Examination Pilot Plant (SWEPP). During this examination phase, 181 containers were 
certified based on the RTR system. Miscertification occurred in two of these drums 
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because of the presence of free liquids in excess of the amount allowed by Waste 
Isolation Pilot Plant (WIPP) - Waste Acceptance Criteria (WAC). 

Establishment of the SWEPP Certified Waste Sampling Program in 1986 
created a means of testing the reliability of SWEPP certification (Ref 2, 3, and 4). 
The purpose of the sampling program was to examine a statistically significant 
portion of the waste to verify that RTR adequately serves as a certification tool . 
Visual verifications of 80 drums were completed in the years 1986 through 1988. 
Excess free liquid caused a miscertification of one of these drums. During the years 
of 1989 and 1990, the SWEPP facility was placed in standby condit ion, so no 
examination occurred. 

In 1 9 9 1 , the SWEPP Certified Waste Sampling Program was reestablished 
incorporating the certification requirements for TRUPACT-II Authorized Methods for 
Payload Control (TRAMPAC) (Ref. 5). The following discussion focuses on the 33 
drums certified and utilized in the program from 1991 through 1993. Visual 
examinations were performed on 100% of the drums in support of the WIPP 
Experimental Test Program (WETP) (Ref 6.) Thirty-two of these drums were loaded 
into seven test bins. One drum was WIPP-WAC miscertified because of excess free 
liquids. 

Process Description: 

The fol lowing paragraphs provide a~ brief description of the process used at 
the INEL for waste certification and characterization during the WETP, or bin 
program. Further details on the requirements for this program are located in 
Reference 6. 

Certification and initial characterization took place at the Stored Waste 
Examination Pilot Plant (SWEPP), where the RTR system and the radioassay system 
examined 33 drums. Gas headspace sampling and analysis ensured that TRAMPAC 
transportation limits on flammable headspace gases were met. 

Step two of characterization occurred at Argonne National Laboratory -
West 's (ANL-W) Hot Fuel Examination Facility (HFEF). A gas headspace sample 
was collected from the 55-gallon poly bag. Operators also visually examined 
individual bags and containers within the drum. HFEF operators weighed the 
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individual bags identified the contents of these inner bags. Weights of the contents 
of these inner bags were estimated. When adequate headspace existed, operators 
sampled inner bags. The contents of the drums were loaded into a bin. Typically, 
a bin consisted of the waste from four to six drums. This portion of the 
characterization activity was conducted to support No-Migration Determination 
(NMD) requirements and performance assessment requirements for the WIPP 
Experimental Test Program (WETP). 

Sampling of the bin headspace at SWEPP constituted the final 
characterization activity. Evaluation of NMD requirements was conducted using 
these bin headspace samples. 

REAL TIME RADIOGRAPHY AS A CERTIFICATION TOOL 

SWEPP's functions as the certification center for WIPP WAC and TRAMPAC 
at the INEL. Certification of drums requires verification of three types of 
information. The radioassay system quantifies the fissile components of the waste. 
Headspace gas sampling ensures that flammable mixtures of gases are not present. 
RTR establishes and confirms the physical characteristics of the waste matrix 
through a combination of visual identification and process knowledge. Table 1 
identifies items that are part of the certification process and indicates which items 
RTR can reasonably be expected to identify, and which items process knowledge 
supplies. As expected, overlap occurs in some of these areas. The visual 
examination confirms the certification.process, but is not a routine component of 
certif ication. 

Bin Program Results: 

During the bin program, 33 drums were SWEPP certified and visually 
examined. An additional number of drums were certified, but never shipped to 
Argonne because there of a limit as to the number of drums that could be loaded 
into the bins. Thirty-three drums were rejected from the program because of WIPP 
WAC, TRAMPAC, and other programmatic requirements. Radioassay examination 
results lead to most of the rejected drums. 
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Excess Free Liquid 

Pressurized Vessels / 
Sealed Containers > 1 
gallon 

Unprotected Sharp 
Objects 

Excess particulates 

Maximum Layers of 
Containment 

Method of Bag Closure 

Content Code Verification 

Types of Hazardous 
Materials 

Absence of Explosives 

Absence of Pyrophorics 

Absence of Corrosive 
Materials 

RTR 

Readily identifies liquids 
when liquid-air interface 
exists 

Typically able to identify 
potential problems 

Should be able to identify 
potential problems 

Has the potential to 
identify particulate matter 

Can sometimes identify 
the actual number of 
layers of containment 

RTR can readily identify 
horsetails (twist and tape 
closure) 

RTR can identify a waste 
form markedly different 
from assigned IDC 

RTR able to identify lead 

PROCESS KNOWLEDGE 

Identifies Item Description 
Codes (IDC)'s wi th 
potential problems 

Establishes the maximum 
layers of containment 
expected. This maximum 
number is used for 
certification purposes 

Establishes the bag 
closure methods most 
often used 

Assigns the IDC based on 
process used and waste 
contents 

Establishes chemical 
composition of waste 

Explosives not used in 
processes at Rocky Flats 

Limited to a specific set 
of IDCs 

Establishes chemical 
composition of waste 
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Excess Free Liquids: 

Free liquids in excess of the quantities allowed by WIPP WAC and TRAMPAC 
occurs commonly in Rocky Flats waste. This despite the fact that processes were 
designed to control or eliminate the amount of liquid in the waste (Ref 1). Certain 
waste forms are more likely to contain excess free liquids than other waste forms, 
so process knowledge does play some sort of role in examining drums for free 
liquids. However, by and large, RTR is the tool used to screen packaged waste for 
liquids. During the bin program, operators at SWEPP rejected two drums because 
of excess free liquids. One of these drums contained raschig rings, the other 
contained combustibles in the form of paper and rags. A number of other drums 
were reported as containing acceptable amounts of residual liquids. 

The visual examination of the 33 certified drums uncovered a small ( ~ 8 oz) 
can full of liquid in a drum containing metals. The full can of liquid did not provide 
RTR wi th an adequate liquid-air interface to make the detection. A review of the 
RTR tape after detection of the can did not indicate anything out of the ordinary. 
From a historic perspective this was the fourth time out of 294 visually examined 
drums that excess liquid resulted in a miscertification. Failure to detect excess free 
liquid is the only type of miscertification to date. 

Pressurized Vessels / Sealed Containers: 

WIPP WAC and TRAMPAC exclude the presence of pressurized vessels or 
compressed gases. TRAMPAC also excludes the presence of sealed containers 
greater than 1 gallon in volume. Process knowledge can suggest waste streams 
more likely to contain these types of items, but aerosol cans do occasionally show 
up in unexpected locations. Consequently, RTR is the more reliable resource. 
During the bin program, two drums containing glass were rejected because of 
potentially pressurized containers. 

Unprotected Sharp Objects: 

Sharp objects are not allowed into the TRAMPAC because of the potential for 
damaging the container. Operators did not detect any unprotected sharp objects 
during the bin program either through RTR or the visual examination. 
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Particulates were not detected during any of the RTR examinations conducted 
at SWEPP for the bin program. One drum containing poly bottles was found to 
have several locations with minor amounts of particulate material. The amount of 
material was well within the allowed limits. During a visual examination, operators 
identified a second drum as having a small amount of particulate matter associated 
wi th a HEPA filter in a metal housing casing. A second housing within the drum 
was not taken apart, so additional particulate matter could not be determined. The 
amount of particulate physically determined was well within the limit of less than 
one weight percent of < 10 // diameter particles. 

Maximum Layers of Containment: 

The RTR examination estimates the layers of containment within a container, 
however, there are frequent discrepancies when compared wi th the visual 
examination results. For certification purposes, the maximum layers of containment 
established by process knowledge and the previous sampling program is used for 
certification purposes no matter what the RTR estimate indicates. 

Method of Bag Closure: 

The most frequently seen methocLof bag closure is the twist and tape method 
(horsetail). Operators using the SWEPP RTR system can identify and confirm that 
horsetails occur in the waste packaging. During the bin program, horsetails were 
the only types of bag closures seen. 

Content Code Verification: 

Establishing the correct content code is important for certification from a 
TRUPACT-M standpoint. RTR operators can be expected to reclassify a drum that 
contains a substantially different waste form from the one indicated by an Item 
Description Code (IDC). However, if the waste forms are similar, RTR operators 
have more diff iculty. During the bin program, a drum labeled as IDC 338 (Insulation 
and CWS Filter Media) was determined during the visual examination to be more 
appropriately described as IDC 330 (Paper and Rags - Dry). The drum was in all 
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other ways, appropriately certif ied, and in actuality the IDC used for SWEPP 
certification was more conservative from a TRAMPAC standpoint than the correct 
IDC. The nature of the combustible materials within these waste forms, made 
reclassification using RTR difficult. 

Chemical Composition of the Waste: 

The RTR system at SWEPP cannot realistically establish chemical constituents 
within the waste. Process knowledge must establish in nearly all instances types of 
hazardous materials, absence of explosives, absence of pyrophorics, and absence of 
corrosive materials. One common exception to this is that RTR is very successful at 
identifying lead in a bulk form. Thus far, process knowledge has proven to be 
adequate in these areas. 

WEIGHT ANALYSIS USING RTR - BIN PROGRAM 

The RTR system at SWEPP was not designed to estimate the weights of 
items within the waste. With homogeneous waste forms where the weights of the 
packaging materials are well known, it is possible to establish the weight of the 
waste by subtracting out all items of known weights. Not surprisingly, trying to 
estimate weights for nonhomogeneous waste forms proves to be far more difficult 
and far less accurate. 

For the bin program, the WIPP QAPPfRef 6) required that the weights of nine 
different categories within the waste be determined. Table 2 lists these nine 
categories and provides some examples of typical waste forms. A big portion of the 
visual examination was weighing individual bags of waste and estimating the 
weight of the contents of these bags. The QAPP required RTR weight estimates be 
made and compared to the visual weight estimates for homogeneous waste forms. 

Table 3 summarizes the results of the bin program for homogeneous waste 
forms. For IDC 442 (Leaded Raschig Rings) the results were obtained by 
subtracting out established weights for cardboard fibre pak containers and the 
weight of the plastic bags based on the number of plastic bags estimated to be 
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Table 2. Nine Waste Categories Established by the Bin Program 

Category Description 

1 . Cellulosics Paper, p lywood, wood, cloth, HEPA 
filters 

2. Other Organics Resins, oils, solvents, organic sludges 

3. Plastics > Bags, liners,-poly bottles, benelex, -
plexiglas 

4 . Rubber Gloves, aprons, electrical cords, 
gaskets 

5. Corroding Metal - Steel Stainless steel, carbon steel 

6. Corroding Metal - Aluminum Aluminum foil and aluminum parts 

7. Noncorroding Metal Lead, tantalum, copper 

8. Solid Inorganic Glass, ceramic, graphite, vermiculite 

9. Inorganic Sludge Cements 

present. The rest of the weight was attributed to solid inorganics, which was the 
raschig rings and any absorbent material that was present. For waste type 440 
(Glass) the technique used was to subtract out the weight of the plastic bags and 
poly bottles within the waste. The rest of the weight was attributed to the solid 
inorganics category that consisted of miscellaneous glassware and vermiculite. For 
leaded rubber gloves and aprons the weight of the plastic packaging material was 
subtracted from the total weight of the waster and 5 0 % of the remaining weight 
was assumed to be rubber and 5 0 % was assumed to be lead. The ratios used for 
the visual examination were 5 2 % rubber and 4 8 % lead. RTR weight estimates for 
the actual waste item is more than reasonable in most homogeneous waste forms. 
The largest source of difference between the visual and RTR estimates typically 
occurs in RTR determinations of the amount of plastic packaging material. Since 
this is typically a small portion of the waste most of the waste can be classified 
appropriately. 

8 



EGG-M-94237 

Table 3. A comparison of RTR estimated weights to visual examination 
estimated weights for homogeneous waste forms. 

Cellulosics Plastics Corroding Metal -
Steel 

Solid Inorganic Waste Rubber Non-Corroding 
Metal 

Drum 
Bar 

Code 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

Leached Raschig Rings - IDC 442, TRUCON 218 

023663 1.84 1.84 0.00 2.27 1.70 0.00 3.55 3.55 0.00 49.06 43.29 5.77 0.00 0.00 0.00 0.00 0.00 0.00 

021420 0.00 0.00 0.00 2.27 3.13 -0.87 0.00 0.00 0.00 80.25 73.51 6.74 0.00 0.00 0.00 0.00 0.00 0.00 

022558 1.84 1.84 0.00 2.72 1.79 0.93 3.55 3.55 0.00 52.20 46.73 5.48 0.00 0.00 0.00 0.00 0.00 0.00 

011120 1.84 1.84 0.00 1.81 1.95 -0.14 3.55 3.55 0.00 48.11 43,59 4.52 0.00 0.00 0.00 0.00 0.00 0.00 

010422 1.84 1.84 0.00 0.91 1.69 -0.78 3.55 3.55 0.00 49.92 42.88 7.04 0.00 0.00 0.00 0.00 0.00 0.00 

022527 1.84 1.91 -0.07 1.81 1.53 0.28 3.55 3.56 -0.01 95.39 89.93 5.46 0.00 0.00 0.00 0.00 0.00 0.00 

022374 0.92 0.96 -0.04 0.57 1.87 -1.30 1.78 1.78 0.00 85.28 79.96 5.32 0.00 0.00 0.00 0.00 0.00 0.00 

010408 1.84 2.12 -0.28 1.82 1.69 0.12 3.55 3.94 -0.39 41.28 34.47 6.81 0.00 0.00 0.00 0.00 0.00 0.00 

012524 1.84 1.94 -0.10 0.91 1.71 -0.80 3.55 3.61 -0.06 45.59 38.91 6.78 0.00 0.00 0.00 0.00 0.00 0.00 

010299 1.84 2.09 -0.24 1.02 1.56 -0.54 3.55 3.88 -0.33 45.36 39.10 6.25 0.00 0.00 0.00 0.00 0.00 0.00 

Glass- IDC 440, TRUCON 218 

024135 0.00 0.11 -0.11 13.38 11.64 1.75 0.00 0.00 0.00 27.67 22.38 5.29 0.00 0.00 0.00 0.00 0.00 0.00 

024955 0.00 0.13 -0.13 16.33 16.07 0.26 0.00 0.00 0.00 34.02 28.01 6.01 0.00 0.00 0.00 0.00 0.00 0.00 

023917 0.00 0.09 -0.09 9.53 13.02 -3.49 0.00 0.00 0.00 29.03 19.47 9.56 0.00 0.00 0.00 0.00 0.00 0.00 

Leaded Gloves and Aprons - IDC 339, TRUCON 223 

002359 0.00 0.00 0.00 2.04 9.18 -7.14 O.OO, .0.00 CLOD. -.0.00 0.00, 0.00 36.97 34.47 2.50 36.97 32.43 4.54 

001361 0.00 0.17 -0.17 0.91 1.43 -0.52 o.oa:. 
-J 

t 
O.OOiJttOO •.OJOO* 0.87? -0.87 52:60' 52.28 0.32 52.60 48.19 4.41 
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Table 4 summarizes the results of using RTR to estimate the weights of 
heterogeneous waste forms. Every drum was approached in a slightly different 
fashion, so detailed explanations will not be provided for the estimation techniques. 
Typically the approach was to subtract out all items indicated by the RTR 
examination and then to assign percentages of the weights to the categories 
expected within that waste form. The metals drums were the most complicated 
since three categories of waste had to be considered. Most metals drums contained 
some steel, some aluminum, and some noncorroding metal. Other heterogeneous 
waste forms could be estimated by using a 50/50 ratio. For example when all RTR 
items are identified, 5 0 % of the weight could be assigned to plastic and 5 0 % of the 
weight can be assigned to rubber. Operators using the SWEPP RTR can estimate 
wi th a fair amount of reasonableness the amount of waste in the drum. Not 
surprisingly, it does not distinguish well between different categories. 

WEIGHT ANALYSIS REQUIREMENTS - TRAMPAC 

TRAMPAC has established the materials that can be present in each of the 
TRUPACT-II Content Codes (TRUCONs) and the amount of each allowed material. 
Three different categories of materials are allowed by the TRUPACT-II SARP (Ref 5). 
Trace components are allowed at < 1 % by.weight. Minor components are 
constituents present in the 1 % - 10̂ %? by weight range J A dominant component is an 
item present at > 10% by weightr As?an:ea€ample ,7ir iabl&?5sindicate&4he*materials^ 
allowed in TRUCON 217 (IDCs 320 , 480 , and 481). For the halogenated organics, 
the certification program at SWEPP relies on gas headspace sampling to establish 
relative quantities of materials. The SWEPP RTR system can estimate the amount of 
plastic packaging material, but it cannot distinguish between polyethylene and 
polyvinyl chloride. The SWEPP RTR system is not effective at distinguishing between 
various types of metal excepting lead. No attempt has been made to evaluate RTR 
weight estimates against those in the various TRUPACT-II SARP Tables. 

Visual weight estimates made at ANL-W have been compared to this group of 
listings. Some examples of these results are located in Table 6 to provide some 
feeling as to the types of problems and dfscrepancies encountered to date. Since 

10 



EGG-M-94237 

Table 4. A comparison of RTR estimated weights to visual examination estimated 
weights for heterogeneous waste forms. 

Bar Code 022320 
IDC 480 

Bar Code 011076 
IDC 480 

Bar Code 032569 
IDC 480 

Bar Code 024156 
IDC 480 

Bar Code 024190 
(DC 480 

Waste 
Category 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

RTR 
(kg) 

Vis.' 
(kg) 

Diff. 
(kg) 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

Cellulosic 0.00 0.10 -0.10 0.0 0.06 -0.06 0.1 0.72 -0.62 0.0 0.14 -0.14 0.00 0.22 -0.22 

Plastic 7.30 9.20 -1.90 3.63 3.22 0-33 iT.EBEi V.3-T2. £•:• 2 .78 ; 6.8 3.52 3.28 2.72 6.96 -4.24 

Rubber 0.00 1.71 -1.71 0.0 0.21 -0.21 o.r: - 0.98 -0.78 0.2 0.24 -0.04 0.23 0.06 0.17 

Corroding 
Metal -
Steel 

48.4 71.29 -22.89 10.5 10.32 0.18 15.0 10.97 4.03 5.7 1.23 4.47 60.00 56.28 3.72 

Corroding 
Metal - Al 

38.7 8.83 29.87 8.4 3.58 4.82 12.0 9.22 2.78 3.4 6.03 -2.63 13.21 0.00 13.21 

Non-
Corroding 
Metal 

9.7 5.14 4.56 2.13 0.00 2.10 3.10 2.35 0.65 2.30 0.05 2.25 0.00 4.00 -4.00 

ill 0.70 1.13 -0.43 0.7 2.68 -1.98 0.7 2.92 -2.22 0.04 1.70 -1.68 0.04 2.56 -2.52 

Bar C :ode 024 
IDC 480 

B07 Bar < :ode 02: 
IDC 480 

3976 Bart :ode 02: 
IDC 480 

2966 Bar Code 032844 
IDC 480 

Bar Code 024983 
IDC 481 

Cellulosic 1.36 0.35 1.01 2.27 0.04 2.23 4.99 0.05 4.94 0.00 5.38 -5.38 0.0 0.00 0.00 

Other 
Organics 

0.00 0.05 -0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Plastic 5.90 6.74 -0.84 6.80 3.99 2.81 9.07 2.90 6.17 4.77 2.13 2.64 3.6 2.33 1.27 

Rubber 0.23 0.20 0.03 0.00 0.12 -0.12 0.00 2.59 -2.59 0.45 0.06 0.39 0.2 1.13 -0.93 

Corroding 
Metal -
Steel 

84.04 77.65 6.39 35.6 11.66 23.4 19.35 20.11 -0.76 12.42 9.64 2.78 10.4 6.57 3.83 

Corroding 
Metal - Al 

14.59 0.02 14.57 8.11 4.08 4.03 3.60 9.67 -6.07 7.81 1.78 6.03 7.3 8.12 -0.82 

Non-
Corroding 
Metal 

1.36 12.05 -10.69 2.27 22.89 -20.62 5.00 0.42 4.58 0.00 0.00 0.00 3.1 0.06 3.04 

Solid 
Inorganic 
Waste 

0.36 1.27 -0.91 0.73 1.72 -0.99 0.36 0.89 -0.53 0.00 0.7 -0.70 0.2 0.01 0.19 

Unknown 1 0.00 2.05 -2.05I 0.00 3.65 -3.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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Table 4. A comparison of RTR estimated weights to visual examination estimated 
weights for heterogeneous waste forms (Cont.) 

Bar Code 012324 
IDC 335 

Bar Code 024159 
IDC 336 

Bar Code 010512 
IDC 337 

Bar Code 032471 
IDC 337 

Bar Code 010387 
IDC 337 

Waste 
Category 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

RTR 
(kg) 

Vis. 
(kg) 

Diff. 
(kg) 

Cellulosic 52.33 13.56 38.77 19.06 2.17 16.89 0.11 0.50 -0.39 0.00 0.04 -0.04 0.00 0.01 -0.01 

Plastic 0.68 3.96 -3.28 9.53 14.03 -4.50 16.62 24.13 -7.51 15.72 13.40 2.32 21.68 11.91 -9.77 

Rubber 0.00 1.67 -1.67 0.23 1.85 -1.62 15.15 ; 2.88 12.27 8.32 0.14 8.18 1.17 0.85 0.32 III 

0.00 0.45 -0.45 1.36 5.40 - * 0 4 U0100 •: 0.00' >-0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Non-
Corroding 
Metal 

0.00 0.00 0.00 0.23 0.43 -0.20 1.25 0.00 1.25 0.00 0.00 0.00 0.57 0.31 0.26 

Solid 
Inorganic 
Waste 

0.00 34.55 -34.55 0.00 0.97 -0.97 3.05 4.06 -1.01 0.75 4.96 -4.20 0.09 7.68 -7.59 

Inorganic 
Sludge 

0.00 0.00 0.00 0.00 0.16 -0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Unknown 0.00 0.00 0.00 0.00 2.39 -2.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Bar C :ode 023 
IDC 337 

301 Bar < :ode 00 -

IDC 338 
no4 

Cellulosic 0.00 0.05 -0.05 5.36 11.03 -5.67 

Plastic 16.74 10.99 5.75 5.82 5.32 0.50 

Rubber 7.21 0.28 6.93 0.00 2.58 -2.58 -

Corroding 
Metal -
Steel 

0.00 0.00 0.00 5.36 0.19 5.17 

Non-
Corroding 
Metal 

0.00 0.00 0.00 2.69 0.00 2.69 

Solid 
Inorganic 
Waste 

0.05 9.59 -9.54 6.98 3.14 3.84 

IDC 335 - Absolute Filters (TRUCON 219) 
IDC 336 - Paper and Rags - Moist (TRUCON 216) 
IDC 337 - Plastic and Nonleaded Rubber (TRUCON 216) 
IDC 338 - Insulation and CWS Filter Media (TRUCON 219) 
IDC 480 - Unleached Non-ss Metal Fe (TRUCON 217) 
IDC 481 - Unleached Non-ss Metals (TRUCON 217) 
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Table 5. Materials permitted in TRUCON 217 (IDCs 320 , 480 , and 481) by the 
TRUPACT-II SARP. 

Component 

Weight 
% 

Allowed 

1,1,1 -Trichloroethane T 

1,1,2-Trichloro-1,2,2-trifluoroethane T 

Carbon Tetrachloride T 

Methylene Chloride T 

Aluminum D 

Copper D 

Iron D 

Lead M 

Platinum T 

Stainless Steel D 

Tantalum D 

Tungsten M 

Lead M 

Polyethylene (Packaging-Material) M 

Polyvinyl Chloride (Packaging 
Material) 

M 

Oil-Dri T 

Vermiculite M 

T = Trace Component ( < 1 % by weight) 
M = Minor Component (1 - 10% by weight) 
D = Dominant Component ( > 10 % by weight) 
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every drum visually examined for the bin program contains one or more discrepancies 
to these allowed limits, the limits as presently set do not adequately reflect the actual 
processes used to package waste at Rocky Flats. Based on the data collected in the 
Bin Program and the TRU Waste Sampling Program (Reference 6) the INEL will 
request that the SARP tables be reevaluated to determine if changes can be made to 
reflect more realistically the actual waste drums. 

SUMMARY OF RTR VS. VISUAL EXAMINATION RESULTS 

The SWEPP RTR system continues to demonstrate the suitablity of 
nondestructive examination as a means of certifying TRU waste for ultimate disposal 
at WIPP. Sampling programs to date indicate that visually examined drums are 
miscertified at a rate of 1 % to 2%. All of the actual miscertifications are because of 
excess free liquid, which typically could not be detected because of limited 
movement at the liquid-air interface. Furthermore, the typical quanity of liquid in 
question has been between 1.1 L and 3.0 L, which is 0 .5% to 1.5% of the total 
volume of the container. RTR can confirm general waste forms, but the SWEPP RTR 
was not designed for weight estimation and cannot distinguish between similar 
density items or identify low density combustible items, particularly when present in 
a higher density waste form. However, this is not a necessity for WIPP-WAC 
certif ication. The data collected from this program is being used to revise current 
certification documents. 
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Table 6. Comparison of visual weight estimates to limits established by 
TRUPACT-II SARP. 

1 Bar Code IDC/TRUCON Discrepancy Weight 
% 

Listed 

023663 442/218 7% steel (fibre pak lid) None 

023663 442/218 7% vermiculite M 

023663 442/218 7% Cardboard (fibre pak carton) None 

024955 440/218 7% Polyethylene (bags and bottles) M 

024955 440/218 7% Oil-Dri T 

024156 480/217 7% Polyethylene bags M 

024156 480/217 7% Vermiculite M 

024156 480/217 7% Rubber Gloves N 

024156 480/217 7% Paper N 

024159 336/216 7% Rags/Cloth None 

024159 336/216 7% Copper T 

024159 336/216 7% Stainless Steel T 

024159 336/216 7% Leadsu;?.-.:..-• T 

024159 336/216 7% Greases^ i••:•. None 

024159 336/216 7% Oi l -Drr"-- T 

002359 339/223 7% Polyethylene Bags T 

002359 339/223 7% Poly Vinyl Chloride Bags T 

002359 339/223 7% Synthetic Rubber None 

IDC 442 Leached Raschig Rings IDC 336 Paper and Rags - Moist 
IDC 440 Glass IDC 339 Leaded Gloves and Aprons 
IDC 480 Unleached Non-ss Metal Fe 
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