
Mr. John Kieling, Chief 
Hazardous Waste Bureau 

Department of Energy 
Carlsbad Field Office 

P. 0. Box 3090 
Carlsbad, New Mexico 88221 

FEB - 8 2013 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Subject: CBFO Response to NMED Follow-up to Observer Inquiry Regarding Real
Time-Radiography 

Dear Mr. Kie ling: 

Enclosed are the National Transuranic Program (NTP) responses to an Observer 
Inquiry dated November 28, 2012. The concern identified a potential for compromised 
independence while reviewing Real-Time-Radiography (RTR) videos, based on the 
actions of the original observer. We have received the responses from the Advanced 
Mixed Waste Treatment Project (AMWTP) in Idaho (Attachment 1) and the Central 
Characterization Program (CCP) (Attachment 2) providing the requested 
recommendations to their program. 

We believe these actions have satisfied the concern expressed in your inquiry. If you 
have any questions, please contact Tom Morgan at (575) 234-7462, or myself at (575) 
234-7313. 

Sincerely, 

Jl 
J.R. Stroble, Director 
Office of the National TRU Program 

Attachments 

CBFO:NTP:JRS:PG:13-0426:UFC 5900.00 



Mr. John Kieling -2-
FEB - 8 2013 

cc:w/attachments 
J. Franco, CBFO * ED 
N.Castaneda, CBFO ED 
C. Fesmire, CBFO ED 
T. Morgan, CBFO ED 
M. Pinzel, CBFO ED 
R. Maestas, NMED ED 
S. Holmes, NMED ED 
D. Haar, lTG ED 
S. Peterman, lTG ED 
B. Roberts, DOE-ID ED 
V. Cannon, NWP ED 
J. Carter, NWP ED 
A.J. Fisher, NWP ED 
E. Gulbransen, NWP ED 
M. Pearcy, NWP ED 
T. Reynolds, NWP ED 
R. Reeves, NWP ED 
A. Stallings, NWP ED 
P. Gilbert, LANL-CO ED 
G. Lyshik, LANL-CO ED 
RCRA Chronology Record ED 
WIPP Operating Record ED 
CBFO M&RC 
*ED denotes electronic distribution 
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AMWTP Response 



C-20 13-0039 

Tra11smitting Electronically 
J .R.Stroble@wipp. ws 

Carlsbad Field Otlice 
Department of Energy 
Attn: J.R. Stroble, Manager 
National TRU Program 
4021 National Parks Highway 
Carlsbad, NM 88220 

Idaho Treatment Group 
February 4, 2013 

Subject: Contract No. DE-EMOOO 1467, Observer Inquiry Identified During Recertification Audit A-13-
02- DHH-03-13 

Reference: Courtland Fesmire letter to J. R. Stroble, Observer Inquiry Identified During Recertification 
Audits A-13-01 and A-13-02, CBFO:OQA:CF:CC-12-1590, dated December 4, 2012 

Dear Mr. Stroble: 

The recommendation for this observer inquiry on cursor usage (Att. I) required that a training 
presentation be prepared (Att. 2) and that training be conducted for Real Time Radiography (RTR) 
personnel (Att. 3). 

This completes the AMWTP actions for briefing RTR personnel. 

If you have any questions or concems, please contact me at (208)557-67 I 8 or Ms. Sue Peterman of 
my staff at (208)557-6383. 

SMP/skc 

Attachments 

cc: Trtmsmitting Electronically 
Court Fesmire, CBFO 
Joe Franco, CBFO 
Priscilla Hinojos, CTAC 
Porf Martinez, CTAC 
Priscilla Martinez, CTAC 

Sincerely, 

ID~~zz::_ 
&k:f( Haar 
Waste Programs Manager 

Sue Peterman, lTG 
Ben Roberts, DOE-ID 
Steve Tallman, lTG 
Gina Tedford, lTG 
Randy Unger, CBFO 

Jerry Wells, DOE-ID 
WIPP Site Documents 
AMWTP Correspondence Control 

Idaho Tr~atment Group llC I 850 Energy Drive, Suit~ 100 I Idaho Falls, 10 83401 USA I t : +1.208.557.7301 I f: +1.208.557.6534 I 



OOEF 132!1.8 

United States Government Department of Energy 

memorandum Carlsbad Field Office 
Carlsbad, New Mexico 88221 

DATE: DEC - 4 2012 

~~v6~ CBFO:OQA:CF:CC:12-1590:UFC 2300.00 

suBJecT: Observer Inquiry Identified During Recertification Audits A-13-01 and A-13-02 

To: J.R. Stroble, Director, National TRU Program 

Attached, in accordance with Carlsbad Field Office (CBFO) Management Procedure 
1 0.3, Audits, is a completed Observer Inquiry submitted by the New Mexico 
Environment Department (NMED). This Observer Inquiry was discussed during 
CBFO Recertification Audits A-13-01 of the Advanced Mixed Waste Treatment 
Project and A-13-02 of the Savannah River Site Central Characterization Project. A 
written response to the Observer Inquiry is required from the Office of the National 
TRU Program to the NMED within thirty days of the inquiry submission dated 
November 28, 2012. 

If you have any questions or concerns, please contact me at (575) 234-7065. 

Attachment 

cc: w/attachment 
J. Franco, CBFO *ED 
R. Unger, CBFO ED 
T. Kliphuis, NMED ED 
R. Maestas, NMED ED 
S. Holmes, NMED ED 
P. Martinez, CTAC ED 
P. Y. Martinez, CTAC ED 
P. Hinojos, CTAC ED 
WIPP Operating Record · ED 
CBFO QA File 
CBFO M&RC 
*ED denotes electronic distribution 

Courtland G. Fesmire, P.E. 
Quality Assurance Engineer 



Observer Inquiry Form 

Observer: Ricardo Maestas/TLK Tracking No •. __ _ Date: November 28. 2012 

Discussion of Request: 

During the AMWTP A-13-01 audit NMEO observed an operations technician performing on site 
Real Time Radiography (RTR) as well as review of audio/video records as part of the audit 
process. NMEO observed practices that may affect the RTR independence as required by the 
WIPP Permit. 

NMED and the Audit team were Informed of new computer software (VJ Technologies} being 
utilized for RTR. NMED first observed the use of this software with the High Energy (HE) RTR 
Unit at the Hanford Site during CBFO WIPP Audit A·11·10 In April of 2011. 

When audio/video records are created during RTR scans of waste containers using this new 
software the cursor (arrow that Is controlled by a computer mouse) also shows up in the 
recorded scan. During the Hanford A-11-10 audit a recommendation (Recommendation 3) was 
Issued by the audit team and reads, "The audit team Identified a concern while reviewing the 
audio/video records generated by the operator while using the HERTR system. The RTR 
operator was not using the curser for its intended purpose, which is to make adjustments to the 
Image contrast. The audit team observed the RTR operator identifying container contents using 
the cursor. This practice could Influence the person performing independent observations. The 
audit team recommended that the cursor not be used to lndentlfy container contents." NMED 
supported this recommendation. 

During Audit A·13·01 NMED observed practices that may affect the Independence of the 
Independent observer. NMED understands that AMWTP does not utilize a High Energy RTR unit 
to characterize waste but the same software is currently being utilized by the existing RTR units. 

During the field observation of an RTR scan the operations technician used the cursor to point 
out a couple of container contents. NMED concurs that the operator did so for the benefit of 
the audit team to see what the technician was calling out. NMED is aware that the container 
that was being scanned was not a WIPP bound container. The concern is that there does not 
appear to be sufficient training and guidance on how to use this new software so that 
independence Is assured. NMED believes that If the technician had appropriate guidance, he 
would not have pointed out container contents to the audit team unless it Is made clear that It 
Is not part of the formal RTR process and was being used for demonstration only. 

During the review of audio/video records, NMED and the audit team also identified an RTR 
operations technician using the cursor to point out a horsetail in one of the containers. In 
addition, NMED has a copy of a container scan in which the cursor Is used to point out several 
items (container 10311408). AMWTP personnel provided NMED with a copy of four scanned 
containers so that NMED could review and discuss internally. It must be noted that the audit 
team did not have these scan copies to take Into consideration. 



The audit team concluded that upon reviewing all the objective evidence that was requested 
plus additional audio/video records, there -was no evidence of using the cursor to point items 
out. NMED understands this conclusion but is still very concerned that the lack of guidance 
may risk RTR operations technicians to continue to point out items in waste containers leading 
to deficiencies with Permit required RTR independence. 

Permit Attachment Cl, Section Cl-3 Radiography, states, "Independent replicate scans and 
replicate observations of the video output of the radiography process shall be performed under 
uniform conditions and procedures. Independent replicate scans shall be performed ... by a 
qualified radiography operator that was not involved in the original scan of the waste 
container. Independent observations of one scan (not the replicate scan) shall also be made ... 
by a qualified radiography operator that was not involved in the original scan of the waste 
contalner.n 

Permit Attachment C3-10a(1) Independent Technical Review, states, "One hundred percent of 
the Batch Data Reports must receive an independent technical review by a trained and qualified 
individual who was not Involved In the generation or recording of the data under review. This 
review shall be performed by an Individual other than the data generator who Is qualified to 
have performed the initial work." 

AMWTP procedure INST-01-12, Rev. 49, Real-Time Radiography Operations (Drum), section 
4.10.13 states, "Ensure that a qualified RTR OT who was not involved in the original scan 
performs the replicate scan." Section 4.10.15 states, "Ensure that a qualified RTR OT who was 
not involved in the original scan of the waste performs the independent observation." The 
NOTE between these two sections reads, "The independent observation is performed by 
reviewing the recording from a waste container (not the replicate scan), and documenting the 
results on a radiography analysis sheet In WTS. The independent observation is performed 
without reference to the original radiography analysis sheet In WTS." In the interest of ensuring 
RTR Independence one could also interpret this last sentence to be more inclusive and to mean 
without reference to the original radiography cursor as well. 

NMED believes that when performing the replicate scan, independent observation and/or 
independent technical review and seeing the previous operator's cursor pointing out waste 
items from the original scan, RTR independence may not be met per the Permit requirements in 
Attachment Cl, Section Cl-3. This ls similar in nature to the instructions for the second 
operator to turn off the volume on the audio/video records and using a separate analysis sheet. 

NMED also noticed that the cursor, when not being used to adjust window leveling would on 
many occasions be left over the container that was being scanned. NMED is concerned that this 
cursor, left In the middle of the screen may also effect the replicate scan, independent 
observation and/or independent technical review and suggests that training and/or guidance 
be established so that RTR operators do not use the cursor to point out container contents and 
to move the cursor away from the container scan when it is not being used to adjust window 
leveling. Another possible solution would be to format the software so that the cursor does not 
show up in the recordings. 



Finally, during the Savannah River Site (SRS)/.CCP Audit A-13-02 on November 6-8, 2012, the 
auditors documented concern 119 which reat!s, "'While observing the video for RTR scan of 
container IIMDL0500775 (Large Box) in BDRH SRLBR0057, the audit team observed the operator 
using the VJ Technology 50ftware feature of "Window Leveling", which enhances the screen 
contrast. At 3:19 (minutes/seconds) into the video, the operator was observed using the cursor 
and pointing to an area of the box and is heard Yerbally stating "You can see che bottom of a 
plastic container" . This practice could potentially influence the resffits of the independent 
observation (01) if the container was selected for 10 from the batch." 

NMED takes RTR independence very serious, as documented in two previous observer inquiries 
from January and May of 2009. These previous concerns were dealt with satisfactorily. NMEO 
looks forward to discussmg these new concerns with the Permittees. 
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Purpose 

• This briefing is part of a response required to 
address multiple observations and 
recommendations by NMED on the use of 
cursors during RTR scans. 

• This briefing is intended to give guidance to 
RTR Operators and ITRs on the usage of the 
computer's cursor during certified RTR scans 
performed under 01-12 and 01-81. 

rG RT ROOlJU040 2 



Background 

• During several audits at multiple sites, NMED 
observed the use of the computer cursor 
being used in a way they feel jeopardizes the 
independence, required by sections Cl and C3 
of WIPP's HWFP, of Independent Observations 
{lOs). 

• During the scans observed, the operator used 
the cursor to point out items in the waste 
container. 

rGRTR0000040 3 



When to use the Cursor 

• The cursor can and ·should be used to adjust 
the contrast on units that utilize the upgraded 
Vi3 software. 

TGRTR0000040 4 



When Not to use the Cursor 

• The cursor should not be used to point to, 
trace, outline or in any way identify an item on 
the screen. 

GRTR0000040 5 



ITR Guidance 

• The ITR operator will monitor the use of the 
cursor via the ITR process. 

• There are 42 RTR batches currently in ITR; 25% 
have been reviewed 

• After training has been completed, and 
implemented, if the cursor is found to have been 
used inappropriately, specifically on those 
containers selected for independent observation, 
the ITR will contact the RTR SME/ITR Lead to 
evaluate whether independence has been 
compromised. 

fGH fR0000040 6 



Additional Information 

• To ensure this guidance is passed on to any 
new operators this briefing will be 
incorporated into QPOT3A, the qualification 
package for qualification/re-qualification of 
RTR operators. 

Any Questions???? 

llR fR0000040 7 
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Stallin~ Andrew - NWP 

From: 
Sent: 
To: 

fred oney [fredtm29@yahoo.com) 
Wednesday, December 05, 2012 1:15PM 
Stallings, Andrew- NWP 

Subject: Re: Briefing 

Hi Andrew, COPY 
I hope your doing well. I read and understand the CCP Briefing on Cursor Usage During Certified RTR Scans. 

Thanks, 

Fred Oney 

From: "Stallings, Andrew - NWP" <andrew.staltings@wipp.ws> 
To: "fredtm29@yahoo.com" <fredtm29@yahoo.com> 
Sent: Wednesday, December 5, 2012 2:13PM 
Subject: Briefing 

Fred, 

Attached is a briefing for CCP operators. I know you technically aren't working for us right now, but since you 
are maintaining your qualification with us please read and send me an email saying you read and understand it. 
Let me know if you have any questions. 

Thanks, 

Andrew Stallings 
Site Project Manager/ Cognizant Engineer for NDE 
Nuclear Waste Partnership LLC 
Contractor to the U.S. Department of Energy 
Phone: 575 234 7082 

1 



COPY 

Cursor Usage During Certified 
RTR Scans 

Prepared By: Andrew Stallings 

CCP Cognizant Engineer for NDE 

12/3/12 



Purpose 

• This briefing is part of a response required to 

address multiple observations and 

recommendations by NMED on the use of 

cursors during RTR scans. 

• This briefing is intended to give guidance to 

RTR Operators and ITRs on the usage of the 

computer's cursor during certified RTR scans 

performed under CCP-TP-053 and CCP-TP-508. 



Background 

• During several audits at multiple sites, NMED 
observed the use of the computer cursor 
being used in a way they feel jeopardizes the 
independence, required by sections Cl and C3 
of WIPP's HWFP, of Independent Observations 
(lOs). 

• During the scans observed, the operator used 
the cursor to point out items in the waste 
container. 



When to use the Cursor 

• The cursor can and should be used to adjust 
the contrast on units that utilize the upgraded 
Vi 3 software. 



When Not to use the Cursor 

• The cursor should not be used to point to, 
trace, outline or in any way identify an item on 
the screen. 

• Additionally, the cursor should be kept out of 
view or off the screen unless being used to 
adjust contrast levels. 



ITR Guidance 

• The ITR operator will monitor the use of the 
cursor via the ITR process. 

• If the cursor is found to have been used the 
ITR will contact the CCP Cognizant Engineer 
for RTR to evaluate whether independence 
has been compromised. 



Additional Information 

• To ensure this guidance is passed on to any 
new operators this briefing will be 
incorporated into the RTR-101 briefing 
required for qualification of RTR operators. 

• Questions regarding this process modification 
should be addressed with the CCP Cognizant 
Engineer for NDE. 



National TRU Program Certification 

Effective Date: 12/10/2012 

CCP-RTR-1 01 

CCP-RTR- 1 01, Rev. 4 

Real-Time Radiography {RTR) 
TRU Waste Characterization Briefing 

for Contact-Handled (CH) & Remote-Handled (RH) Waste 

Approved for Applicability & Technical Content: Andrew Stallings (Approval on File) 12 / 10/ 2012 

NDE Cognizant Engineer (CE) Date 

Approved for Technical Content, Format, & Use: Richard Kantrowitz (Approval on File) 12/ 10/ 2012 

CH Site Project Manager (SPM) Date 

Approved for Technical Content, Format, & Use: Irene Joo (Approval on File) 12/ 10/ 2012 

RH Site Project Manager (SPM) Date 

Approved for Applicability, 

Technical Content, Format, & Use: A.J. Fisher (Approval on File) 12/ 10/ 2012 

Manager Responsible for Training Date 
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Items to be Covered: 

~ Waste Characterization- Specific to RTR 

~ RTR & Acceptable Knowledge (AK) 

~ Prohibited Items 
~ Incompatibles 

~ Impenetrable Items/Conditions 

~ RTR Briefing Summary 

~ Appendix A: Homogeneous Waste & Absorbent 

~ Appendix B: Volume Calculation Guidelines 

~ Appendix C: PCB Bulk Product Waste Streams & Liquid 

~ Appendix D: Cursor Usage During Certified RTR Scans 

~ Certificate 



Waste Characterization Specific to RTR 

Radiography Systems 

Data Quality Obiectives {DQOs) 

Quality Assurance Obiectives {QAOs) 

-Replicate Scans & Independent Observations 

RTR Obiectives 

Waste Material Parameters 

Internal Container Definition 

Observable Liquid Definition 



1111 

Waste Characterization Specific to RTR: 
Radiography Systems 

Radiography systems usually consists of the following components: 

);;;- X-ray-producing device; 

);;;- Imaging System; 

);;;- An enclosure for radiation protection; 

);;;- A waste container handling system; 

);;;- An audio/visual recording system; and 

);;;- An operator control and data acquisition station. 

Radiography equipment has controls allowing the operator to control 
image quality for materials of varying density. On most radiography 
systems, it is possible to vary the voltage to provide an optimum 
degree of penetration through the waste. 

~ For example, high-density material is examined with the X
ray device set on the maximum voltage. 



1111 

Waste Characterization Specific to RTR: 

Data Quality Obiectives (DQOs) 

"To determine the physical waste form, the absence of 
prohibited items, and additional waste 
characterization techniques that may be used 
based on the Summary Category Groups 

(i.e., 53000, 54000, 55000.)" 
- CCP-P0-001 

~ These DQO's are satisfied through CCP-P0-001. 



-
Waste Characterization Specific to RTR: 
QAOs - Replicate Scans & Independent Observations 

"Independent replicate scans are performed on one 
waste container per day or once per testing batch, 
whichever is less frequent by a qualified radiography 
operator that was not involved in the original scan of 
the waste container." 

"Independent observations of one scan (not the 
replicate scan) are made once per day or once per 
testing batch, whichever is less frequent, by a 
qualified radiography operator that was not involved 
in the original scan of the waste container." 

- CCP-P0-00 1 



-
Waste Characterization Specific to RTR: 
RTR Obiectives 

As a RTR operator, you will: 
~ Verify the physical waste form, the waste matrix 

code, and the waste matches the waste stream 

description from the applicable AK. 

~ Detect and report prohibited items. 

~ Ensure prohibited items are absent from waste 

containers. 

~ Generate complete, accurate, and auditable 

records. 
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Waste Characterization Specific to RTR 
RTR Obiectives ... cont. 

~ Provide a detailed inventory and weight by Waste 

Material Parameter in each waste container. (e.g., 

cellulosics, plastics, rubber). 
~ This data is then reported in WDS/WWIS which keeps 

a running total of the required materials to stay in 

compliance with the EPA requirements. 

~ Comply with the other required parameter(< 1684 

m3 free liquid) with CCP-P0-002 criteria in Section 

3.4.1 (CH) and Section 4.9.1 (RH) which requires the 

liquid in the payload container be < 1 percent. 



Waste Characterization Specific to RTR: 
Waste Material Parameters 

IIIII 
Table 2. Waste Material Parameters 

WIPP TRU-mixed waste is 

described in terms of ten 

Waste Material Parameters 

for the waste and two Waste 

Material Parameters for the 

packaging. These Waste 

Material Parameters are 

grouped by chemical and 

physical properties. 
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Waste Characterization Specific to RTR: 

Intern a I -Container Definition 

" ... a container inside the outermost container examined 
during radiography or visual examination (VE). Drum 
liners, liner bags, plastic bags used for contamination 
control, capillary-type labware, and debris not designed 
to hold liquid at the time of original waste packaging 
are not [emphasis added] internal containers." 

- WIPP Hazardous Waste Facility Permit 



-
Waste Characterization Specific to RTR: 

Internal Container Definition, cont. 

RTR personnel should not consider everything holding liquid as a 

container. Only items designed to hold liquids are considered 

containers. The key is to look at the INTENT of the item AT THE 

TIME OF PACKAGING. 

);;> Some Examples of internal containers are: 

~ Labware {except capillary-type labware) 

~ Paint cans 

~ Bottles 



-
Waste Characterization Specific to RTR: 

Internal Container Definition, cont. 

~ Some items not considered Internal Containers: 

~ Light bulbs 

~ Flashlights 

~ Folds in plastic 

~ Small hollow labware pipettes 

~ Hoses 

~ All liquid observed in a payload container, whether 

or not located within an internal container, will be 

considered in the overall 1 o/o requirement. 



.. 
Waste Characterization Specific to RTR: 

Observable Liquid Definition 

~ Liquid that is observable using radiography and VE 

as specified in the Waste Analysis Plan. 
- - WIPP Hazardous Waste Facility Permit 

Either the liquid is observable, or it doesn't exist. 



AK Definiti·on 

Summary Category Groups 

What is Pertinent to RTR in the AK 

TRUCON Codes 

Layers of Confinement 
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RTR & AK: 
AK Definition 
" ... detailed information on the wastes is obtained from 

existing published or documented waste analysis data or 
studies conducted on hazardous waste generated by 
processes similar to that which generated the waste; 
facility records of analysis performed before the effective 
date of RCRA; and waste analysis data obtained from 
generators of similar wastes that send their wastes off
site for treatment, storage, or disposal." 

- WIPP Hazardous Waste Facility Permit 

REMEMBER: Characterization results are to 
supplement AK. 

RTR's function is to VERIFY the AK. 



RTR & AK: 
Summar Cate Grouos 

--~--------------------~----------~ 
~ TRU-mixed wastes in broad groups having similar physical 

forms. 

~ Each Summary Category Group must contain at least 50o/o of 
any given category by volume. 

WIPP focuses on three (3) Summary Category Groups: 

S3000 Homogeneous 
Solids-

- Solid process residues 
that do not classify as debris 

S4000 
Soil/Gravel -

- Waste streams 
that are a 

majority by volume 

of soil/gravel 

One of the RTR Obiectives is to verify the 

physical waste form: (S3000, S4000, 

S5000). See Appendix A in back. 

1 
SSOOO Debris -
- Heterogeneous waste that are a 

majority by volume material that 

meet debris criteria 

- Solid material exceeding a 2.36 

inch ( 60-millimeter) particle size 

that is a manufactured, plant or 

animal matter, or natural geologic 

material; 

- Particles smaller than 2.36 inches 

may be considered debris if not 

53000 or 54000 material. 



-
RTR & AK: 
What is Pertinent to RTR in the AK: 

Required Waste Stream Information (beginning in Section 5) - Each waste 
stream will have a separate section in the AK: 

;r Description of the Waste Matrix Code (Material Input Related to Physical 
Form Section). 

);. Waste Material Parameters -List of items to be found in the waste, along 
with their estimated weight percentage (Material Input Related to Physical 
Form Section). 

);. Locate Hazardous Waste Materials specific to each waste stream. 

). Prohibited Items 

';.. Ignitable, Reactive, and Corrosive (DOO 1, 0002, 0003} - Know to look for these 
items. 

~ PCBs- Prohibited without authorization 

' Other prohibited items. 

' Waste Packaging (Configuration) 



--
RTR & AK: 
TRUCON Codes for TRUPACT II & TRUPACT Ill 

Are found in the respective TRUCON Documents. This 

code is defined by the following components: 
~ The first two letters designates the physical location of the 

waste. 

~ A three-digit code designates waste generation relative to 

implementation of a formal certification program and the 

physical and chemical form of the waste. 

~ 1 00 series are generated under a forma I certification 

program (e.g., SQ 1 25). 

~ 200 series were generated prior to a formal certification 

program (e.g., SQ 225). 

~ 400 series are packaged into Standard Large Boxes 

(SLB2s), (e.g., SR 425). 
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RTR & AK: 
RH TRUCON Codes 

Are found in the RH-TRUCON Document, 

(DOE/WIPP-90-045). This code is defined by the 

following components: 
~ The first two letters designates the physical location of the 

waste. 
~ A three-digit code designates the physical and chemical 

form of the waste. 
~ 300 series are RH waste (e.g., SR 325). 



RTR & AK: 
ers of Confinement 

--~--------------------------------~ 

For the payload of TRU waste, a 
confinement layer is defined as 
follows: 

"A confinement layer is any 
boundary that restricts, but 
does not prohibit, the 
release of hydrogen gas 
across the boundary." 

- CH-TRU Payload Appendices, Sect. 3.8 

Note: This definition of a confinement 
layer also applies to RH waste. 



RTR & AK: 

What are Lavers of Confinement? 
Ell . - - . . --. 

,. Rigid Containers ( >4 Liters), including: 

Metal cans 

Rigid liners with a lid and no evidence of a vent 

Note: Rigid containers must contain a > 0.3-in. minimum diameter 
hole OR a filter with a hydrogen release rate equivalent to or 
greater than a 0.3-in. minimum diameter hole, or it would be 
considered a sealed container. 

AND/OR 
-,. Plastic bags ( > 4 Liters), including: 

-,. Smaller Inner Bags 

-,. Larger Container Liner Bags 

WITH 
Closures that meet the specifications outlined in Appendix 3.8 of the CH-TRU 
Payload Appendices. 



RTR & AK: "Horsetail" 

ers of Confinement 

What are the allowable methods of closure for plastic 
bags used for waste confinement? 

~ Twist and tape closure {"Horsetail") 
~ Fold and tape closure 
~ Twist and -tape closure with a minimum of one filter vent 
~ Unvented heat-seal closure for a bag with a minimum surface 

area of approximately 390 square inches. For example, a tube 
of plastic that is heat sealed on both ends, with nominal 
dimensions of 14 inches by 14 inches when flattened, would have 
a surface area of 14 x 14 x 2 = 392 square inches. Large bags 
are allowed, as the surface area for gas release is greater. 

- CH-TRU Payload Appendices, Section 3.8 

Note: See RH-TRU Payload Appendices, Table 2.5- 1 for RH 
Closure Methods 



Ell 

RTR & AK 
What is NOT a Layer of Confinement? 

~ Punctured plastic bags. 

~ Liner bags open at the end. 

~ Pieces of plastic sheeting wrapped around the waste 
for handling. 

~ Metal containers with lid closures that allow free 
hydrogen release. 

- CH-TRU Payload Appendices, Section 3.8 

~ Rigid liners without a lid. 

~ Basically, anything not closed OR with less than 4 liters 
by volume. 



The following items are prohibited per the Treatment, Storage, and 

Disposal Facility Waste Acceptance Criteria (TSDF-WAC). 

Prohibited Items 
Liquids 

>4Liter Sealed Containers 

Compressed Gases 

Sharp or Heavy Objects 

Explosives 

Pyrophorics 

lgnitables 

Corrosives 

Reactives 

PCBs 

Non-Mixed Hazardous Waste 

Inconsistent Waste 

Incompatibles 

Impenetrable Items/Conditions 

Note: A NCR is generated when prohibited items are identified . Provide a 
detailed description of the prohibited items in the NCR to aid in the 
remediation of the container. For example: what, where, and/or amount 
of liquid (if applicable). 



Prohibited Items: 

Liauids 
--~--------------------------------~ 

"Liquid waste is not acceptable at WIPP. Liquid in the 
quantities delineated below is acceptable: 

- Observable liquid shall be no more than 1 percent by 
volume of the outermost container at the time of 
radiography or visual examination." 

- - WIPP Hazardous Waste Facility Permit 

~ The overall limit for a payload container has always 
been 1% by volume of the container and has not 
changed. 

~ Please review Appendix B - Volume Calculation 
Guidelines 



Prohibited Items: 

Liauids. cont .•• 
--~--------------------------------~ 

" - Internal containers with more than 60 milliliters or 3 
percent by volume observable liquid, whichever is 
greater, are prohibited. 

- Containers with Hazardous Waste Number U 134 
assigned shall have no observable liquid." 

- WIPP Hazardous Waste Facility Permit 

The limit for observable liquid in an internal container depends 

on the overall volume of that internal container. 



-
Prohibited Items: 

Liquids, cont ... 

But ... what does this mean? 
~ Up to 60ml of liquid within any internal container is 

acceptable. 

~ If the container has ~reater than 60 ml of liquid, the maximum 
allowable liquid is ~ by volume of the container. 

~ Containers smaller than or equal to 2 liters default to the 60 
ml limit. (the greater amount) 

~ Containers greater than 2 liters default to the 3o/o limit. 

~ For example, if you have a 3.8l (one gallon) paint can, the 
maximum volume of acceptable liquid is 11 3.7 ml. 

~ Total liquid must be less than 1 o/o by volume of the 
outermost container at the time of RTR. 

All observable liquid must be reviewed to ensure it does not 
exceed the maximum allowable level. If observable liquid is 
detected, ensure any estimate close to a limit is verified 



Prohibited Items: Liquids, cont ••• 

When Liauid Must Be Absent 
--~----------~--------------------~ 

~ Polychlorinated Biphenyls (PCBs) -Only 
autflorized under an EPA PC~ waste disposal 
authorization. 

~ Observable liquid containing PCBs is prohibited at the 
WIPP. 

~ See Appendix C for further clarification. 

- CCP-P0-002, Section 3.4. 1 [A.1] 

~ "Containers with Hazardous Waste Number U 134 
assigned shall have no observable liquid." 

~ Hazardous Waste Code U 1 34 - hydrofluoric acid 

- CCP-P0-00 1 



liB 

Prohibited Items: 

> 4 Liter Sealed Containers 

"Sealed containers that are greater than 4 liters 

(nominal) are prohibited except for Waste Material 

Type 11.2 packaged in a metal container; Waste 

Material Type 11.2 does not generate any flammable 

gas (see Appendix 3.2 of the CH- TRU Payload 

Appendices)." 

- CCP-P0-002, Section 2.8 

)o> Waste Material Types will be further explained in the 

Incompatibles Section. 



Prohibited Items: 
Comoressed Gases 

--~--------------------------------~ 

Compressed Gases / Pressurized Containers (e.g., 
aerosol cans) are prohibited. 

- CCP-P0-00 1 



-
Prohibited Items: 

Sharp or Heavy Objects 

''Sharp or heavy objects in the waste shall be blocked, 
braced, or suitably packaged as necessary to provide 
puncture protection for the payload containers 
packaging these objects.'' 

- CCP-P0-003, Section 2.7 

The obiect(s) would have to be sharp and heavy enough to puncture a payload 
container. The obiect(s) must be large and heavy enough that if not braced, 
blocked, or packaged sufficiently, it may move within the container and could 
potentially damage and/or puncture the payload container from within. If the 
packaging is insufficient, a NCR should be written. 



Prohibited Items: 

Exolosives 
--~--------------------------------~ 

" ... any substance or article, including a device, which is 

designed to function by explosion (i.e., an extremely 

rapid release of gas and heat) or which, by chemical 

reaction within itself, is able to function in a similar 

manner ... " 
- CCP-P0-003, Section 4.2 

Examples of explosives are: ammunition, 
dynamite, black powder, detonators, nitroglycerine, 
urea nitrate, and picric acid. 



Prohibited Items: 

Pvroohorics 
--~--------------~~~------------~ 

"Non-radionuclide pyrophoric materials, such as 

elemental potassium, are not acceptable at WIPP." 
- WIPP Hazardous Waste Facility Permit 

~ Review AK for information on pyrophorics, if in 

doubt. If still unsure, ask the SPM. 



-
Prohibited Items: 

lgnitables (Hazardous Waste Number 0001) 

)l;o- Can be solid waste, compressed gas, or 

liquids. 

)l;o- Capable, under standard temperature 

and pressure, of causing fire through 

friction, absorption of moisture, or 

spontaneous chemical changes and if 

ignited burns so vigorously and 

persistently that it creates a hazard. 

)l;o- Examples: sodium metal, nitroglycerine, 

gasoline, and aluminum phosphate. 
- 40 CFR 261 .21, Characteristic of ignitability 

Remember: "The prohibition of liquid in excess of TSDF-WAC limits 

and containerized gases prevents the shipment of corrosive, 

ignitable, or reactive wastes." 
- CCP-P0-001 



Prohibited Items: 

Corrosives (Hazardous Waste Number D002) 

--~------------------~ Aqueous materials which have a pH 
less than or equal to 2 or greater 
than or equal to 12.5. 

A solid waste that exhibits the 
characteristic of corrosivity has the 
EPA Hazardous Waste number of 
D002. 

The physical form of the waste and waste 
generating procedures at the sites ensure 
that the waste is in a non-reactive form. 

Examples: acids and lead acid batteries. 

-CCP-P0-003, Section 4.2 

Remember: "The prohibition of liquid in excess of TSDF-WAC limits and 
containerized gases prevents the shipment of corrosive, ignitable, or 
reactive wastes." 

- CCP-P0-00 1 
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Prohibited Items: 

Reactives (Hazardous Waste Number 0003) 

Normally unstable and undergoes violent change without detonating. 
~ React violently with water and form potentially dangerous mixtures. 

~ Can generate toxic gases, mixtures, and fumes. 

~ Capable of detonation or explosive reaction if exposed to strong initiating 

force under confinement. 

~ The prohibition of liquids and containerized gases prevents the shipment of 

corrosive, ignitable, or reactive wastes. 

~ Review AK for specifics. 

~ Examples include: Pyrophoric metals such as sodium, cyanide wastes, 

ethers, peroxides. 

All materials in the final waste form must be inert {nonreactive}, be in a 

nonreactive form, or have been rendered nonreactive. 
- 40 CFR § 261 .23, Characteristic of reactivity 

Remember: "The prohibition of liquid in excess of TSDF-WAC limits and 

containerized gases prevents the shipment of corrosive, ignitable, or 

reactive wastes." 
- CCP-P0-001 



Ell 

Prohibited Items: 
PCBs 

"PCB contaminated TRU and PCB contaminated TRU waste 

mixed with a hazardous waste including PCB remediation 

waste, PCB Articles, and PCB bulk product waste may be 

stored and disposed at the WIPP ... " 

~ Must have CBFO approval. 

~ Liquid PCBs are not accepted. 

~ Examples to look for: light ballast, circuit board capacitors, 

transformers. 

~ If any possible PCB containing item is found in the waste 

container, there must be absolutely no liquid in the container. 

~ Again, this information is found in the AK. 

~ See Appendix C for additional information. 
- CCP-P0-002, Section 3.1 .5 



~ 

Prohibited Items: 

Non-Mixed Hazardous Waste 

WIPP safely disposes of the nation's defense-related 

Transuranic-mixed (TRU-mixed) waste. 

~ TRU indicates radiological properties. 

~ Definition per WAC Section 3.3.3: 

"TRU waste shall contain more than 1 00 nanocuries 

of alpha-emitting transuranic isotopes per gram of 

waste, with half-lives greater than 20 years." 

~ Mixed indicates hazardous properties. 

~ Hazardous wastes alone are not accepted. 
~All hazardous waste must also be transuranic waste. 



Prohibited Items: 

Summary Form- Inconsistent Waste 
Ell 

How do you answer "Is the physical form of the waste 
inconsistent with the Waste Stream Description or the Waste 
Matrix Code?" 

~ The waste recorded from the RTR process is 

compared to the AK description. 

~ IF the waste described is consistent with the AK description, 

the answer is NO. 

~ IF the waste described is NOT consistent with the AK 

description, the answer is YES and a nonconformance 

report (NCR) is generated. 



Definition 

CH Requirements for Incompatibles 

RH Requirements for Incompatibles 

How to Determine Incompatibi-lity 
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Prohibited Items - Incompatibles 

Definition 

"To ensure the integrity of the WIPP facility, waste streams 

identified to contain incompatible materials or materials 

incompatible with waste containers cannot be shipped to 

WIPP unless they are treated to remove the incompatibility. 

Only those waste streams that are compatible or have been 

treated to remove incompatibilities will be shipped to WIPP." 

- WIPP Hazardous Waste Facility Permit 

~ The data sheets in RTR contain a task 

pertaining to indication of incompatible 

wastes. 



Prohibited Items - Incompatibles 

CH Reauirements for lncomoatibles 
--~--------------------------------~ 

Chemical Compatibility: 

"TRU waste containing incompatible materials or materials 
incompatible with payload container and packaging 
materials, shipping container materials, other wastes, 
repository backfill, or sea/ and panel closure materials 
are not acceptable for transport in the TRU-PACT II or 
HalfPACT or for disposal at the WIPP. Chemical 
constituents shall conform to the lists of allowable 
materials in Tables 4.3-1 through 4.3-8 of the CH
TRAMPAC. Other chemicals or materials not identified in 
these tables are allowed provided that they meet the 
requirements for trace constituents as specified in Section 
4.3.1 of the CH- TRAMPAC." 

- CCP-P0-002, Section 3.5.3 



Prohibited Items - Incompatibles 

RH Requirements for Incompatibles 

"TRU waste containing incompatible materials or materials incompatible with 
payload container and packaging materials, shipping container materials, 
other wastes, repository backfill, or seal and panel closure materials are not 
acceptable for transport in the RH-TRU 72-B or 1 0-1 608 Cask or for 
disposal at the WIPP. 

"The total quantity of the trace chemicals/materials (materials that occur in the 
waste in quantities less than 1 percent [weight]} not listed in Table 4.3-1, in 
the payload container is restricted to less than 5 percent (weight) (Reference 
38). Chemical constituents in a payload of a particular waste-specific content 
code shall conform to the allowable chemical list for that content code. The 
content code must be reported to the WWIS for each payload container 
(References 40 and 41 )." 

CCP-P0-002, Section 4.1 0.3[A] 

Note: RH Incompatibles are listed in the RH-TRAMPAC Section 4.4 and Table 4.3-1. 
The RH TRUCON Codes are waste stream specific and include a list of the 
chemicals. 



Prohibited Items - Incompatibles 

How to Determine lncomoatibilit 
--'-----------; .... oaetermine tne answer to the incompati6le waste tasl<,the 

This example is for CH waste. 

The same logic is used for RH waste 

using RH-TRUCON DOE/WIPP 90-045. 

Except All RH TRUCON Code Wastes 
must be compared with Table 4.3-1 

Examples on 

subsequent 

pages are in 

following information must be reviewed: 

Step 1: TRUCON Code from the acceptable knowledge reports for 
the waste being characterized (e.g., SQ 1 21 per example 
on next page}. 

Step 2: Look up the content code in the TRUCON code manual, 
DOE/WIPP 01-3194, to find the waste material type. 

» The 1st two letters tell you the site (SQ}. 

» Use section titled Content Code to select Small Quantity 
(SQ} and look for the specific number(s} (e.g., 1 21 }. 

Step 3: The waste material type can be found in the Chemical 
Compatibility section of the TRUCON code manual. 

- Waste Material Type 111.1 

Step 4: The waste material type is then used in the "allowable 
materials for waste material type" Table 4.3-1 through 
4.3-8 of the TRAMPAC (e.g., Table 4.3-6}. 
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Step 1 • • 
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WASTE STREAM IDENTIFICATION SUMMARY 

Site Where TRU Waste was Generated and Stored 

Generation location: 

Rocky Flats Environmental Technology Site 

10808 Highway 93 

Golden, CO 80402 

EPA 10 No. C07890010526 

Brookhaven National Laboratory 

PO Box 5000 

Upton, New York 11973 

EPA 10 No. NY7890008975 

Storage Location: 

Idaho National Laboratory 

Radioadive Waste Management Complex (RWMC) 

EPA 10 Na. 104890008952 

Facility Where TRU Waste Was Generated 

Prohibited Items - Incompatibles 

How to Determine Incompatibility 

This waste was generated at Rocky Flats in Building 771 . The waste was solidified at BNL in 

Facility Mission 

Building 830. Refer to Sedion 4.1.2. 

Rocky Flats had two ~rimary missions: the production of tri~gers for nuclear weaP.ons, and the processing of retired weapons for plutonium 
be~~b~~YPru~~i~~g~~~~rawsris ~~~~~e~;J7:o;ere the first;!Wr~~ .!s~~~gd:n~~d ma~~T~cturing residues for ret~!~ 1tlr~fe~io s5~~7g~s~~~.e fusion reaction in hydrogen 

a BNL's broad mission is to conduct excellent science in a safe, environmentally sound manner with the 

years, BNl h~~°C!~~·~n"e ~uft~~7egd~~~fs~0J>:~~ti~s~~~~~~~~~0:h~f n~~ci~~~~~fi~~~o~fd~ 1 
communities. For more Much of the laboratory's ~?~rt5~ 

Clirected at the study of the basic nature of matter, including subatomic particles and the structure of the atom (Reference M009). 

0 Summary Category Group' S3000- Homogeneous Solids 

0 Waste Matrix Code Group: Solidified lnorganics 

0 Waste Matrix Code' 53111 

0 TRUPACT-11 Content Code (TRUCON): SQ 121 AB and SQ 121 AC (Reference 5) 

0 Waste Stream Transuranic Waste 

0 Baseline Inventory Report (TWBIR) 10, RF-MR0420 

0 layers of Confinement: One ( 1 ) laye r 



Prohibited Items - Incompatibles 

How to Determine lncom 
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Prohibited Items - Incompatibles 
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Step 3: 
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Prohibited Items - Incompatibles 
How to Determine lncompatibilitycH-TRAMPAcDocument Rev.3 Februarv 2009 

Step 4: 

Table 4.3-6- Allowable Materials for Waste Material Type 111.1° 
Solid Organic Materials 

Arry CIIWW to Wu~e Types I or n (!•ltle 4.3-1 tllro~b T•ltle 4.3-S)· 
Aoso::bl!ct polymen. orgmit 
Acid>. solid, cqatic 
A.sp!ILt 
B!UL't!e '" 
CelluJose (e.~ .. Bet.ele-.:s. cor.on Comn:l.,, paper. ra~. fi}"Gil, wood) 
CelluJo•e acer!!lo butyrate 
CelluJo;e p:ropiou.m 
Clllori!laR:I;JOI)'flllfr 
De:«g~l. ;otid (e~- etDUisifiers. ; utfact!llls) 
Fiberpass. orp.n:c 
Filwmtdii..~t 
Gtu.;es, cOCD:IIe!tW brat.ds 
lll.sclmoll. o~c 

LNdod rubbO!r (e.g.. ~ons, ~?:Ot.i. ;htet ~i!IW) 

lall:er 
Oll (e.g .. pelro~•m. millfl'll) 
O!~oo;ll:osplla:!; (e.!; .• tribulyl !)t1lS)Illare, d:llutyl pllo;pl::~ =nobmyl pl:oS)I:!n:e) 
P>omt, dry (e.~ .• ik>arlwlll pair.1. ALUA) 
~sties ~~~ pol)-cabo::>n po:'J"'.I;>'t~ polymotllyl D:.ellloayli.:e (i'lexig!.a.;•, luate-,. po:y.uJji>ce. 

pal}1eaaibaroetbylet. .. (T<!:lo::>}. po'')'\>inyl aut&~ po~Y,.iJlyl ch!aoicio. polyW:J•iidtte cblon:lot (;ilrul)) 
Polyamide> (c.yton) 
Polych!MO:rifluowedt)'ielle (e.g .. Kel-!'~ 
Polye!tm (e~ .• Dacron"', :Myl.or~ 
Pol)rt.ylece ~lycol (e.g., Csbo,.·a>e"') 
Po]tim!:los 
Pol})lbet.yl ClllUaytate 

Polyp:op)'l!ne (e.g .. Fut-Fio• fi!lm) 
PolyJ~I:.a.tte 

Poly\>in)1 ako!:lol 
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rui:D.i, ura-fomaleeltyde) 
Rubber, DL'llnl OH)1l:l:enc [~ .. cbloro;•JlfOOJ~:IpolyotlJ)'Iene (EJpolon"'), !lbyltt:e-~opyleu rul:l>tr. EPD:O.!. 

pal}·butld:!U. polych!oroprece (ceoprece). pol~Hobmy!~ pol}isaJ!f!Df, pol)·>tyr~ I"Jbl:er 
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Impenetrable Items/Conditions 

Definition 

Impenetrable items are items which prevent the 

positive identification of the waste and prevent the 

identification of prohibited items due to the 

denseness of the item, and/or several dense items in 

close proximity, which limits the ability to review an 

area of the container. 
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Impenetrable Items/Conditions •.. cont. 

IF a container is identified in the SSOOO Summary Category 
group that CAN NOT be penetrated by the RTR method 
because of the presence of lead, or other shielding, THEN 
initiate a NCR in accordance with CCP-QP-005, CCP TRU 
Nonconforming Item Reporting and Control. 

IF a container is identified in the S3000 or S4000 Summary Category 
Group, AND RTR is NOT capable of penetrating the container, due to 
lead, other shielding, or contents, and preventing the examination of 
the top, sides, or bottom of the waste form, THEN initiate a NCR in 
accordance with CCP-QP-005. 

- CCP-TP-053 
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Impenetrable Items/Conditions .•.. cont. 

"Containers whose contents prevent full examination of 
the remaining contents are subject to VE unless the CCP 
certifies that VE would provide no additional relevant 
information for that container based on the acceptable 
knowledge information for the waste stream." 

- CCP-P0-001 



Impenetrable Items/Conditions 

Manaaina Containers 
--~--------------------------------~ 

~ Perform a full ( 1 00%) examination on the waste 
container: 

~ Slow down and frequently stop to examine areas 
between the impenetrable(s). 

~ Clearly state (for the record) all your determinations 
during the examination. 

~ Document all identified waste material parameters 
on the data sheet. 

~ If a full examination is not possible, generate a 
nonconformance report (NCR) which identifies 
"contents prevent full examination". 

~ Do not invalidate the data by drawing a line through 
the data sheet. 



lmpenetra ble Items/ Conditions 

Containers ... cont. 
--~--------------------------------~ 

~ A waste container may contain an impenetrable item 
and not be reiected, e.g., an identifiable solid obiect. 

~ Some items/obiects are harder to penetrate than 
others due to the type of material and its denseness, 
especially if there is more than one in a bag or 
bundle (e.g., lead lined gloves or absorbents). 

~ Most such items are not prohibited by the WAP, but 
depending on their configuration within the drum, 
they may contain unforeseen obiects within their 
contents or between the bundles and may prevent a 
full ( 1 OOo/o) examination. 
~ In cases like these, greater care should be taken during 

inspection to ensure no prohibited items are overlooked. 
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RTR Briefing Summary 

Y The DQOs for RTR are to determine the physical waste form, confirm the absence of prohibited 
items, and additional waste characterization techniques that may be used based on the Summary 
Category Groups {i.e., 53000, 54000, 55000). 

Y RTR reports the Waste Material Parameters {e.g., cellulosic's, plastics, rubber) per the procedure. 

, Absolutely no liquids are allowed in waste with possible PCB containing items (See 
Appendix C) or with U 134 present. 

, A layer of confinement is any boundary that restricts, but does not prohibit, the release 
of hydrogen gas across the boundary. 

, An internal container is a container inside the outermost container examined during 
radiography or VE. This container was designed at the time of original waste 
packaging to hold liquid. 

,. RTR compliance requires identification and documentation of 1 00°/o of prohibited items. 

, 

, This same diligence should also be applied to identifying waste material parameters and 
determining if the waste is considered incompatible. 

The RTR record is only as good as the documentation. RTR Operators should double-check your 
paperwork, to ensure correctness and compliance. Any corrections made to RTR batches should 
be single-lined through, initialed, and dated. 

RTR's function is to VERIFY the AK 
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Appendix A: Homogeneous Waste & Absorbent 

Absorbent 

Serves two distinct purposes: 

1. To solidify liquid waste (becomes solidified waste

sludge). 

• In this case, the absorbent assumes the identity of the waste 
it is solidifying - 53000 waste. 

2. To absorb residual liquids. 

• In this case, the absorbent should be listed as other inorganic 
material - 55000 waste. 

Note: The presence of absorbent should be verified with the specific AK. 

Appendix A 



Appendix A: Homogeneous Waste & Absorbent 

Absorbent & Debris Waste 

Absorbs liquids during waste packaging: 

IJ Will typically appear in small amounts and will darken 

as liquid is absorbed. 

IJ Can usually be distinguished as a small amount of 

material within containers, bagging, or packaging. 

IJ Will conform with gravity. 

Appendix A 
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Appendix A: Homogeneous Waste & Absorbent 

Absorbent & Sludge Waste 

• Typically more absorbent will be used - usually on top of 

the sludge. 

• Appears to be less dense and smoother than the sludge 

waste. 

Appendix A 
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Appendix A: Homogeneous Waste & Absorbent 

Homogeneous Waste (53000) 

o When absorbent is used to solidify liquid waste, the 
resulting waste is homogeneous with a waste matrix 
code of S3000. 

o Other homogeneous waste forms include: 
1:1 Salt cake pieces 
1:1 Ash 

o The identity of the homogeneous waste is identifiable 
with RTR based on density, shape, etc. 

Note: Absorbent should never be considered as primary 
waste for any radioactive waste container/ package . 

Appendix A 



63 Appendix A: Homogeneous Waste & Absorbent 

Waste appears to be ash, packaged in two metal 
cans {can within a can). 



Appendix A: Homogeneous Waste & Absorbent 

Solidified Liquid Waste 

Things to watch for: 

1:1 Packaging Configuration: These are examples of 

packaging indicating the waste within is not primarily 

absorbent, but some other form of 53000 waste (salts, 

ash, solidified material-sludge). 

• Hagen cans in plastic bags 

• Double canned setups in plastic bags 

• Pipe over-pack containers (POC) 

1:1 Appearance: Absorbent will not typically appear as 

chunks of material, or as coarse material. 

Appendix A 
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Appendix B: Volume Calculation Guidelines 

Imaging System Correction Factor 

~ Every RTR system has a correction factor that must be 

determined. 

~ Aids in providing estimates for container sizes and liquid 

volumes. 

~ Based on two primary factors: 

1) The geometry of the RTR system. This includes the overall 

distance from the x-ray producing device to the imaging 

system and the distance from the container being inspected to 

the RTR system. 

2) The software utilized to convert the RTR image into the image as 

viewed. 

Appendix 8 



Appendix B: Volume Calculation Guidelines 

Imaging System Correction Factor, Continued 

~ Determined by measuring a known item (e.g., one inch 
lead number or ~ inch wide locking ring bolt) with the 

item rotated so the known item is directly in front of 

the imaging system, then measuring the item on the 

RTR monitor. 

Appendix B 
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Appendix B: Volume Calculation Guidelines 

Imaging System Correction Factor, Continued 

~ Rotate the container the 1 80 degrees so the known 

item is directly in front of the x-ray producing device 

and re-measure on the monitor. 

>- For example, if the 1 inch lead number now measures 3 

inches, there is a magnification factor of 3 for items 

appearing next to the x-ray producing device. 

>- This factor should be the MAXIMUM correction factor for the 

system/ container. 

~ For example, an item in the center of the container would be 

magnified approximately 1 .5 times, and corrected accordingly. 

Appendix 8 
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Appendix B: Volume Calculation Guidelines 

Imaging System Correction Factor, Continued 

LOCATION, LOCATION, LOCATION! 

~ Observing an item and its change in size and position as 

it rotates during container inspection, gives a RTR 

operator an idea of its location. 

)oo> If a container is rotated 360 degrees, and the item barely moves 

from side to side, it is located near the center of the container. 

)oo> If a container is rotated 360 degrees, and the item moves from 

side to side, it is located nearer to the side of the drum. 

)oo> For box inspections, the item will have to measured on one side, 

then re-measured on the other side to get an approximate 

location. 

Appendix 8 
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Appendix B: Volume Calculation Guidelines 

Imaging System Correction Factor, Continued 

~ To obtain the clearest and most accurate estimate of 

an item, measure it as close to the imaging side of the 

RTR system as practical. 

~ When this is not possible due to waste configuration, use the 

correction factor if an estimate is needed. 

Appendix B 
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Appendix B: Volume Calculation Guidelines 

Liquid Volume Estimation: M V /CF=AS 

Examples: 

1) An item is located in/near the center of a drum, measures approximately 4 
inches high, and the correction factor is 1 .5. The following equation can be use 
to measure close to actual size: MY /CF=AS 

Where : M V = measured value = 4 in. 

CF = correction factor = 1 .5 

AS = actual size = 4/1.5 = 2.7 in. 

2) A small bottle measured 10 em high and 7 em wide: 

1 O{MV)/1.5{CF)= 6.67 em {AS) 

7 cm{MV)/2= 3.5 em radius/1.5= 2.33 cm{AS) 

Cylinder Volume Formula = 3.14 x radius2 x height 

3.14 x 2.33 x 2.33 x 6.67= 11 3 ml, or rounded up to a 1 25 ml bottle 

Appendix B 



Appendix B: Volume Calculation Guidelines 
Actual Dimensions Depend On: Measured Dimensions and Location 

-
X-Ray Tube 

Side 

3'1 8 

Note: All measurements are examples! 

Drum II Side Actual Size 

8 12" 8 I t 1" 

Actual dimensions at location "A" = Measured dimensions divided by 3 

Actual dimensions at location "8"= Measured dimensions divided by 2 

Actual dimensions at location "C" = Measured dimensions divided by 2.5 or (3 + 2)/2 
Appendix 8 
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Appendix B: Volume Calculation Guidelines 

Scale All Measurements Before Doing Calculations 

Measured 
Height is 
21cm 

( ) 

The Scaling Factor for this example was 
determined to be 3:1 so, Measured 
Dimensions need to be divided by 3 to get 
Actual Dimensions 

Measured Diameter is 12 em (Measured radius is 6 em) 

Determine Actual Dimensions First 

Radius = 6 em I 3 = 2 em and Height = 21 em I 3 = 7 em 

Volume = TT r2 h = TT (2)2 {7) = 88 cm 3 or 88 ml (CORRECT} 

Don't do Calculations First then Divide by Scaling Factor: 

Volume = TT r2 h = rr (6f (21) I 3 = 792 cm 3 or 792 ml {WRONG!!!) 

Appendix 8 



Appendix B: Volume Calculation Guidelines 

Calculating the Height of Liquid in a Tilted Cylinder 

--

6cm 

Upright height = h = (3 em + 6 em) I 2 = 4.5 em 
Radius = r = d/2 
Volume = rrr2h 

4.5 em 

Notes: 1. The liquid level must be measured along both upper and lower sides. 
2. If the liquid level is at the bottom or top of the cylinder, this method 

does not work. 

Appendix B 
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Appendix B: Volume Calculation Guidelines 

Volume Formulas 

Be careful!! Units count. The same units should be used for all measurements. 
n = 3.14 ... 

h 

a 
cube= a 3 

rectangular prism = I w h 

a a 

sphere = (4/3) lT r 3 

b cylinder = lT r 2 h cone= 1/3 lT r2 h 

http://www.math.com/tables/geometry/volumes.htm The World of Math Online http:l/library.thinkquest.org/20991/geo/solids.html 

Appendix 8 
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Appendix B: Volume Calculation Guidelines 

Measurement Conversion Chart 

LIQUI·D VOLU M E CO .NVERS ~ON CHART 
Unit Tsp. Tbl. fl. Oz. Cups Pints Qua rt ml 

1 Gallon 768 256 128 16 8. 4 3785.4 
11rter 203 67.6 33.8 4.2 2.1 1.1 1000.0 

1 qua rt 192 64 32 4 2 1 946.4 

1 pint 96 32 16 2 1 1/2 473 .. 2 

1 cup 48 16 8 1 1/2 1/ 4 236.6 

1/2 cup 24 8 4 1/2 l /4 1/8 118.3 

1/3 Cup 16 5.33 2 .. 67 1/3 78.9 

1/ 4 cup 12 4 2 1/4 59.1 
1 fluid ounce 6 2 1 29.6 

1 Tabllespoon 3 1 1/2 14 .. 8 
1 teaspoon 1 l /3 1/6 4.9 

1/2 Teaspoon 1/2 2.5 
1/4 Teaspoon 1/4 1.2 

1 cubic inch (in3) = .016387 L = 16.39 mL 

Appendix B 

Liters 
3.79 
1.00 
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0.47 
0.24 
0.12 
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Appendix C - PCB Bulk Product Waste Streams & Liquid 

Definition of a PCB Article 

"PCB Article means any manufactured article, other than 
a PCB Container, that contains PCBs and whose 
surface{s) has been in direct contact with PCBs. "PCB 
Article" includes capacitors, transformers, electric 
motors, pumps, pipes and any other manufactured item 
{ 1 ) which is formed to a specific shape or design during 
manufacture, {2) which has end use function{s) 
dependent in whole or in part upon its shape or design 
during end use, and {3) which has either no change of 
chemical composition during its end use or only those 
changes of composition which have no commercial 
purpose separate from that of the PCB Article." 

- 40 CFR §761.3 

Appendix C 



Appendix C - PCB Bulk Product Waste Streams & Liquid 

Definition of PCB Bulk Product Waste 

''PCB bulk product waste means waste derived from 

manufactured products containing PCBs in a non

liquid state, at any concentration where the 

concentration at the time of designation for disposal 

was >50 ppm PCBs. PCB bulk product waste does 

not include PCBs or PCB Items regulated for 

disposal under§ 761.60(a) through (c),§ 761.61, § 

761.63, or§ 761.64." 

- 40 CFR §761.3 

Appendix C 
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Appendix C - PCB Bulk Product Waste Streams & Liquid 

PCB Bulk Product Waste Streams May Include: 

"( 1 ) Non-liquid bulk wastes or debris from the demolition of 

buildings and other man-made structures manufactured, 

coated, or serviced with PCBs. PCB bulk product waste does 

not include debris from the demolition of buildings or other 

man-made structures that is contaminated by spills from 

regulated PCBs which have not been disposed of, 

decontaminated, or otherwise cleaned up in accordance with 

subpart D of this part." 

"(2) PCB-containing wastes from the shredding of automobiles, 

household appliances, or industrial appliances." 

- 40 CFR §761.3 

Appendix C 
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Appendix C - PCB Bulk Product Waste Streams & Liquid 

PCB Bulk Product Waste Streams May Include: cont ... 

"(3) Plastics (such as plastic insulation from wire or cable; radio, 

television and computer casings; vehicle parts; or furniture 

laminates); preformed or molded rubber parts and 

components; applied dried paints, varnishes, waxes or other 

similar coatings or sealants; caulking; adhesives; paper; 

Galbestos; sound deadening or other types of insulation; and 

felt or fabric products such as gaskets." 

"(4) Fluorescent light ballasts containing PCBs in the potting 

materia 1." 

- 40 CFR §761.3 

Appendix C 
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Appendix C - PCB Bulk Product Waste Streams & Liquid 

Allowable Liquid in PCB Bulk Product Waste Streams: 

Liquids will be allowable in PCB bulk product waste 

streams. Normal liquid guidelines would apply: 
);;> Observable liquid shall be less than 1 percent1 by volume of the 

outermost container at the time of radiography or visual examination 

(VE}. 

);;> Internal containers with more than 60 milliliters (ml} or 3 percent by 

volume observable liquid, whichever is greater, are prohibited. 

);;> Containers with Hazardous Waste Number U 1 34 assigned shall have no 

observable liquid. 

);;> Overpacking the outermost container that was examined during 

radiography or visual examination or redistributing untreated liquid 

within the container shall not be used to meet the liquid volume limits. 

Appendix C 



Appendix C - PCB Bulk Product Waste Streams & Liquid 

Potential PCB Scenarios: 

Three Scenario Categories Exist: 

1 . PCB Bulk Product Waste Stream 

2. PCB Article Waste Streams & 

3. PCB Bulk Product with PCB Articles. 

~ This will be indicated in the AK summary report. 

Appendix C 



Appendix C - PCB Bulk Product Waste Streams & Liquid 

Potential PCB Scenarios: 

Scenario 1: PCB Bulk Product Waste Stream 

This waste stream contains PCB bulk product, but no 

PCB articles. 

~ Normal liquid guidelines would apply. 

Appendix C 
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Appendix C - PCB Bulk Product Waste Streams & Liquid 

Potential PCB Scenarios: 

Scenario 2: PCB Article Waste Stream 

This waste may contain PCB articles. 

~ NO Liquid would be allowed in those containers 

that AK or RTR indicates contain a PCB article. 

~ If a container does not contain a PCB article per 

AK, then RTR normal liquid guidelines apply. 

Appendix C 
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Appendix C - PCB Bulk Product Waste Streams & Liquid 

Potential PCB Scenarios: 

Scenario 3: PCB Bulk Product With PCB Articles 

This waste stream as a whole is PCB Bulk Product 

and may contain PCB articles in some containers. 

~ If the container does not contain a PCB article, 

normal liquid guidelines apply. 

~ If the container has a PCB article, NO Liquid is 

allowed. 

Appendix C 



~ ... 
Appendix C - PCB Bulk Product Waste Streams & Liquid 

Example: Small Capacitors 

Appendix C 
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Appendix C - PCB Bulk Product Waste Streams & Liquid 

Example: External Motor Capacitors 
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Appendix C - PCB Bulk Product Waste Streams & Liquid 

Example: Internal Motor Capacitor 

Appendix C 
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Appendix C - PCB Bulk Product Waste Streams & Liquid 

Example: Light Fixture Ballasts 

Appendix C 





Appendix D - Cursor Usage During Certified RTR Scans 

Background 

o During several audits at multiple sites, NMED 

observed the use of the computer cursor being used 

in a way they feel ieopardized the independence, 

required by Sections Cl and C3 of WIPP's HWFP, of 

Independent Observations (lOs). 

o During the scans observed, the operator used the 

cursor to point out items in the waste container. 



Certificate of Completion 

(Printed Name) 

Has Completed: 

CCP-RTR-1 01 
Real-Time Radiography (RTR) 

TRU Waste Characterization Briefing 
for Contact-Handled (CH) & Remote-Handled (RH) Waste 

I have read and understand the information presented in this 
module. 

Trainee Signature Date 


