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Disclaimer 
This document was prepared as an account of work sponsored by an agency of the United States 

government. Neither the United States government nor Lawrence Livermore National Security, 

LLC, nor any of their employees makes any warranty, expressed or implied, or assumes any le-

gal liability or responsibility for the accuracy, completeness, or usefulness of any information, 

apparatus, product, or process disclosed, or represents that its use would not infringe privately 

owned rights. Reference herein to any specific commercial product, process, or service by trade 

name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its en-

dorsement, recommendation, or favoring by the United States government or Lawrence Liver-

more National Security, LLC. The views and opinions of authors expressed herein do not neces-

sarily state or reflect those of the United States government or Lawrence Livermore National Se-

curity, LLC, and shall not be used for advertising or product endorsement purposes. 

 

Lawrence Livermore National Laboratory is operated by Lawrence Livermore National Security, 

LLC, for the U.S. Department of Energy, National Nuclear Security Administration under Con-

tract DE-AC52-07NA27344. 
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Section 1  

WIPP Panel 7 Sampling May-June, 2014 

1. Summary of Sampling Activity 

This report outlines the first attempted sampling of materials in the Panel 7 area that were ex-

posed to the contents of the breached drum identified as Drum 68660. When Drum 68660 

breached, the incident appeared to affect a very wide area in Panel 7, evidenced by the destruc-

tion of the outer containment of the MgO bags in various rows and columns.  The first part of the 

sampling was to establish the extent of the effect by swiping various areas and monitoring the 

swipes for radioactivity.  After these samples were taken, efforts were made to retrieve solid 

samples for analysis to determine the cause of the incident.  Due to inadequate knowledge of 

how to sample under a rushed effort into unknown conditions, the sampling process was only 

partially successful.  From the lessons learned, a future sampling (August 15, 2014) was imple-

mented with new sampling devices and more focused location. An overview of the sampling 

process and controls is depicted in Figure 1. 

 

 
Figure 1. Sampling process flowchart 
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Figure 2.  Location of Drum 68660 and surrounding areas 

 

 

Figure 2 shows a three-dimensional illustration of the areas of damage and sampling locations.  

The target drum is in Row 16 and Column 4 of existing waste barrels — a location designated as 

“16-4”.  Note, throughout the remainder of this report, a “Row-Column” format convention will 

be used to describe locations in Panel 7; it is suggested that the reader refer to Figure 2 when de-

termining these locations.  Drum 68660 is indicated in red.  Similar drums originating from Los 

Alamos National Laboratory (LANL, and specifically the LANL MIN02 Waste Stream) are also 

indicated in red.  Breaches in any other drums (originating from LANL or elsewhere), at this 

time, have been not been verified.  The target area for the sampling is the green highlighted area 

indicated with the “High value sample 16-4 lip”.  This is where the breach occurred.  The drum 

15-5 SWB (Standard Waste Box) is adjacent to the 68660 breached drum and appears to have 

residue from the breach.  Note that 68660 had the MgO sack on top of it.  These sacks weigh ca. 

1.5 tons and are placed as whole, intact bags, with a polypropylene/cardboard containment.  Not 

all the drums have these bags, however.  15-5 SWB did not have a MgO bag on it.  The contain-

ers with the tan coloring indicate MgO sacks that no longer have the polypropylene/cardboard 

containment.  Column 5 is the column with containers that have no MgO bags on them.   The 

blue arrows in the figure indicate where the last of the series of samples were taken (vide infra). 
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samples
Bulk

Swipe

Swipe

Bulk
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In early May, to further understand the breach that occurred, a sampling team entered the Panel 7 

area to assess the extent of contamination.  The extent was unknown and the sampling was a 

matter of urgency.  The sampling strategy was the best available considering the time constraints.  

Peer review was also conducted to add to the validity of the methods.   

 

A swipe (or, wipe) sampler was first used to attempt to collect both trace and bulk samples.  The 

sampler itself had to securely fit on the end of a 50-foot boom and to have a sufficiently large, 

flat surface area to contact the sample and to hold various types of sample collection media.  

Two such configurations that met these needs were a foam paint brush and a Swiffer® holder; 

see Figure 3.  These items could be modified to hold Rad Con disc smears (wipes), Velcro® 

pieces, and tape pieces (i.e. the adhesive on the backside of the Velcro® pieces), which could 

then be used to collect particulate samples; see Figure 4.   Although it is not clear which item 

was chosen to perform the sampling, documents from the analysis indicate the Swiffer® brand as 

the item chosen to hold the media used for sample collection. 

 

 

 

 

 
Figure 3. Origin of the multi-sampler (foam paint brush on the left, Swiffer® on the right) 
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Figure 4.  Multi sampler used in the May-June sampling. 
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As can be seen in Figure 4, all three methods of collection were incorporated onto the sampler:  

sticky tape (preferred for particulate, but not organics), disc smear (with adhesive on the back but 

not on sampling surface), and a Velcro® connector (the soft part was used to gather MgO and 

shown to collect about 5 g of MgO in mock runs).  The Swiffer® multi-sampler was approxi-

mately 7” x 3”, held six standard Rad Con smear discs (with adhesive backs adhering to soft 

rubber), two 1” x 3.5” bare Velcro strips, and one 1” x 3.5” Velcro patch with sticky tape, which 

was covered until deployment in the field.   The sampler was designed to be used on a 50-foot, 

titanium/aluminum pole, to which a camera was also attached to help identify and document 

conditions; see Figure 5.  The sampling team was fully suited and not allowed to enter directly 

near the breached materials.  

 

 

 

Figure 5.  Standard configuration of Swiffer® multi-sampler. 

 

 

 

The left side of Figure 6 shows a Swiffer® multi-sampler after collection of a sample (refer to 

the conceptual drawing of Figure 4 to identify individual components).  The right side of Figure 

6 shows a sample collected on sticky tape; clearly, this is not sufficient sample to allow a wide-

variety of analyses.   After the sampler had been used, the entire sampling head (i.e. Swiffer® 

platform) was brought back to the operator, placed in plastic sample bags, and brought to the sur-

face.   Figure 7 shows the differences in the collection efficiencies of the components used in the 

multi-sampler, in which the middle section of the Velcro area appears to be the best collector 

(e.g. had the most white powder).  Figure 7 also shows examples of some of the samples collect-

ed; the MgO on the left side of Figure 7 shows little contamination, although the MgO sack on 

14-2 was ruptured, as were others in the area.  The Swiffer® multi-sampler in the middle frame 
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shows that the MgO (sticky strip surround by black) was still fairly white.  Some dark particles 

were still collected and examples of these are on the right, from 14-6.    

   

 

 

Figure 6. The Swiffer® multi-sampler (left) and close-up view of sticky tape (right). 

 

 

 

 

Figure 7.  MgO collected from 14-2 (left); Swiffer® multi-sampler after collection from 16-4 (middle);  

dark particles collected from 14-6 (right). 
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In addition to collecting samples with the Swiffer® multi-sampler, the Accident Investigation 

Board (AIB) suggested that bulk samples of magnesium oxide (MgO) be collected.  Figure 8 

shows a first-generation MgO bulk sampler.  The sampler is made from standard PVC pipe with 

the end cut on the diagonal.  The edge was purposely left sharp—cut, not machined. The sampler 

was configured at a 90° angle to the sampling boom so an angular motion could be used for the 

collection of the MgO samples.  The sampler was positioned by moving the sampling boom into 

the bulk MgO powder.  Then the operator rotated the sampling boom upwards to collect the 

sample down into the “T” part of the sampler.  The sample was then brought back to the operator 

and put into vials for transport.  

 

 

 

 

Figure 8.  MgO bulk sampler for May-June 2014 Sampling. 

 

 

In addition, many locations were sampled using Masslinn wipes.  These wipes are pretreated 

with a solvent (by design of the manufacturer) such that they have a high efficiency for collect-

ing particles.  Wipe sampling is commonly performed because wipe samples are easy to collect 

and can be used to non-destructively sample many surfaces. 
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For the MayJune sampling campaigns, sampling locations were recommended by Sandia Na-

tional Laboratories.  In addition to samples collected in the area of 16-4, many other locations 

were swiped with a Masslinn sampling cloth.  Variance in the sampling plan was expected at this 

sampling time, because this was the first attempt at sampling an area that was not well under-

stood/characterized and was not totally accessible to sampling.  And, as there was no expectation 

of collecting homogenous or representative samples; for this reason, only qualitative (and not 

quantitative) data could be obtained.   

After collection, swipes and such were placed in static-proof bags.  However, the bags could not 

be sealed in the mine because the operators lacked the dexterity needed to seal the bags when 

wearing bulky, protective clothing.  Upon transferring custody of the samples, J-seals were put 

on the outer bag.   

Numerous samples were collected.  The chain-of-custody (COC) reports are attached, with the 

results of radiography analyses.   A list of samples, listed by COC number and the dates that the 

COCs were initiated (which do not necessarily correspond to the sample collection dates), are 

shown below: 

 

1. COC 14-0160, date assigned 5/6/14, N. Domingues:  

 Sample #1—201455118 FAS filter paper 

2. COC 14-0161, date assigned 5/7/14, J. Chavez: 

  Sample #1—various UG samples placed in bag 

  Sample #2—smears and wipes from Panel 7 Room 6 

  Blanks for Rudos air filters, FAS air filters, smears, and Masslinn swipe  

3. COC 14-0168, date assigned 5/13/14, R. Groves (samples taken 5/10/14):  

 Sample #1—Panel 7, Room 7, waste face, Masslinn swipe  

 Sample #2—Panel 7, Room 7, waste face Masslinn swipe  

 Sample #3—Panel 7, Room 1, Masslinn swipe  

 Sample #4—Panel 7, Room 7 waste face table Masslinn swipe  

 Sample #5—Panel 7, Room 6 Masslinn swipe; 

 Sample #6—blank Masslinn swipe. 

4. COC 14-0173, date assigned 5/16/14, R. Groves:   

 Sample #1—Table/chair Masslinn and disc smear 

 Sample #2—Pink pad waste face, Masslinn and disc smear 

 Sample #3—Slip sheet waste face, Masslinn swipe and disc smear 

 Sample #4—Room 1 exhaust drift, Masslinn swipe and disc smear 

 Sample #5—clean Masslinn swipe and disc smear. 
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5. COC 14-0175, date assigned 5/21/14, L. Turnbow:  

 Sample #1—pink mat waste face, Masslinn swipe 

 Sample #2—slip sheet, Masslinn swipe 

 Sample #3—Table and chair waste face, Masslinn swipe 

 Sample #4—Camera lens, Masslinn swipe 

 Sample #5—clean blank, Masslinn swipe. 

6. COC 14-0179, date assigned 5/27/14, M. Carrathan:   

 Sample #1—East slipsheet, disc smear 

 Sample #2—West slipsheet, disc smear 

 Sample #3—Pigmat center, disc smear 

 Sample #4—Camera lens, towellete 

 Sample #5—Clean blank, disc smear. 

7. COC 14-0182, date assigned 6/2/14, R. Groves:  

 Sample #1—Panel 7 16-4 MgO, sticky pad 

 Sample #4—Panel 7 14-4 MgO, sticky Pad 

 Sample #5—Panel 7 Row 14-6 MgO from PVC sampler 

 Sample #6—14-2 MgO from PVC sampler 

8. COC 14-0183, date assigned 6/4/14, J. Bic####:  

 Sample #1—Clean blanks PVC, disc smears, sticky tape 

 Sample #2—15-5 SWB miscellaneous material 

 Sample #3—16-4, miscellaneous materials.  

 

Most of the samples listed above are swipes and smears, collected for the purpose of checking 

for radioactive contamination.  These samples are taken at various places throughout Panel 7.  

Sample collection numbers 7 and 8 are located in the vicinity of the breached drum and are indi-

cated on Figure 2.  Sample collection number 7 has swipes of a 14-4 and 16-4 (the breached 

drum) and bulk MgO samples from 14-2 and 14-6.   The high-value samples are those collected 

from 16-4 (lip of the breached drum) and nearby 15-5 SWB.   

2. Sample Integrity 

Samples were collected and placed within certified clean containers or their equivalent. The con-

tainers were secured with tamper-evident seals and were accompanied by COC documentation. 

The samples were stored in a secured area to prevent tampering or loss. 
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3. Quality Control Samples 

Quality control (QC) samples were employed to verify sampling integrity and to detect contami-

nation should it occur due to containers, handling, and transportation. The following types of QC 

samples were incorporated into the overall process: 

 

 Field blanks: Masslinn wipes, disc smears, and towelettes. 

 MgO sampled from intact MgO containers in Panel 7. 

4. Sample Transport and Storage 

During sample transport and storage, the following procedures were followed to ensure that 

samples were not altered and were in a condition suitable for analysis at the laboratory. The fol-

lowing sample transport and storage procedures were followed: 

 

1. Samples were taken by the boom operator and brought back to the staging area. 

2. Samples were labeled, sealed and bagged individually and brought, labeled, from Panel 7 

to surface laboratory.  Static-proof bags were used, but were not sealed in the mine with 

tamper-evident tape because operators lacked sufficient dexterity to accomplish this 

while wearing PPE. 

3. Samples were sealed by J-seal and were appropriately packaged to avoid breakage and 

cross-contamination. 

4. Sample degradation was minimized through appropriate storage (e.g., samples were 

maintained at room temperature). 

5. Sample containers were sealed with tamper-evident seals and accompanied by COC pa-

perwork. 

6. Samples were packed in insulated coolers for transport to the laboratories.   

5. Summary of Samples Collected 

Samples were taken in three groups: 1) Sample from 16-4 drum in Panel 7, 2) Samples from 15-5 

SWB in Panel 7 and 3) Samples from unopened MgO in the front area of Panel 7. Table 1 lists 

the specific samples taken by their chain-of-custody ID number and description. 
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Table 1. Collected samples. 

TAT Laboratory Samples 

No. COC ID Description 

1 14-0161 Sample #1—V/G samples in Bag #1 

Sample #2—smears and wipes, Panel 7 Room 6 in Bag #2 

Blank Rudos Air Filter 

Blank Smear Media 

Blank Masslinn Cloth 

2 14-0160 1-201455118-FAS Air Filter  

3 14-0168 UG Masslinn swipe, waste face pink pillow 

UG Masslinn swipe, waste face 

UG Masslinn swipe, Panel 7 Room 1 

UG Masslinn swipe, waste face table 

UG Masslinn swipe, Panel 7 Room 6 

Blank clean Masslinn swipe 

4 14-0173 Masslinn swipe/disc smear, table chair waste face 

Masslinn swipe/disc smear, pink pad waste face 

Masslinn wipe/disc smear, slip sheet waste face 

Masslinn swipe/disc smear, room 1 exhaust drift 

Masslinn swipe/disc smear, clean/blank 

5 14-0175 Masslinn swipe, pink mat waste face 

Masslinn swipe, slip sheet  

Masslinn swipe, table chairs waste face 

Masslinn swipe, camera lens 

Masslinn swipe, clean blank 

6 14-0179 Smear, east slip sheet 

Smear, west slip sheet 

Smear, pig mat center 

Towelette, camera lens 

Smear, clean blank 

7 14-0182 Sticky pad, 16-4 MgO 

Sticky pad, 14-4 MgO 

PVC Sampler, 14-6 MgO 

PVC Sampler, 14-2 MgO 

8 14-0183 Clean blanks—PVC, smears, sticky tape 

15-5 SWB, miscellaneous material 

16-4 Lip, miscellaneous material 
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6. Photographs of Sampling Activities 

Videos were taken during most of the May-June sampling events.  The videos are generally over 

2 GB each.  These are available through the WIPP facility.  The files are the following: 

 

1. 04-30-2014 ENTRY Video 

2. 05-10-2014 Entry Video 

3. 05-15-2014 Entry Video 

4. 05-22-2014 Video Entry 

5. 0001531R 

6. 0031581R 

7. GOPR0010 

8. GOPR0051 

9. GOPR0052 

10. GP010009 

11. GP010010 

12. GP010051 

13. GP020051 

14. GP030051 

 

The contents of the videos vary depending upon which area in Panel 7 that was being sampled.  

The general location and conditions of the waste container can be identified, as well as a survey 

perspective of the extent of damage caused by the incident.   

7. Chain of Custody (COC) 

Prior to this sampling activity, COC was set up for the influx of samples.  Figures 9-17 show the 

official WIPP COCs, radiological screening, and screening locations for COC 14-0160, 14-0161, 

14-0168, 14-0173, 14-0175, 14-0179, 14-0182, 14-0183, which covers the samples that were 

sent for analyses. 

 

8. Sampling Authorization 

Selected sampling of the materials in Panel 7 was authorized by TAT through an after-the-fact 

memo: R&D Directions, T6035-00069-03, Jun 11, 2014, John Young, 5-5641, 19420, WIPP 

special MgO samples.    Below is a copy.  
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R&D Directions        T6035-00069-03 

Jun 11, 2014 

John Young, 5-5641, 19420 

 

WIPP special MgO samples 

 

• COC 14-0182 

– #1 R-16 C-4 MgO Sticky pad (six disc smears, 1 pc tape and velcro backing) 

– #4 R-14 C-4 MgO Sticky pad 

– #5 R-16 C-6 MgO PVC bulk sampler 

– #6 R-16 C-2 MgO PVC bulk sampler 

All samples are “pink dot” because they originate from offsite and are prohibited from the High 

Activity Drain.  Return all liquid and solid residues. 

 

Custody of the samples shall be controlled and protected.  Samples shall remain in locked, re-

stricted access storage areas. 

 

Initial gamma scans will be done on each of the four packages, without opening.  Geometry will 

be estimated to give a rough order of the activity contained within.  Unceratinty measurements 

should reflect this lack of geometry control. 

 

*****************    Special Hold Point – Prior to destructive analysis, written approval 

(email ok) will be obtained from AIB, TAT, NWP and CBFO.  

*************************************** 

 

Filter disk samples (#1 and #4) will be pulled off the sticky pad sampler for analysis 

One (each) disk smear will be removed, for 

1- XRD 

2- XRF (may be shared with XRD) 

3- SEM-w/x-ray 

4- Hot water dissolution, followed by TOC and Ion Chromatography 

5- GCMS (SVOA) 

6- Archive for future need 

Alternatively, if sufficient bulk sample is available on the velcro (or in the static proof bag), or if 

the sticky tape is a preferred sample, communicate this to me and I will get approval to remove 

part of it. 

 

 

Bulk samples (#5 and #6) will be aliquoted from the PVC pipe or from the static proof bags for 

analysis 
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One (each) subsample of approximately 1 gram, will be weighed and removed (in B-131), for 

1- XRD 

2- XRF (may be shared with XRD) 

3- SEM-w\x-ray 

4- Hot water dissolution, followed by TOC and Ion Chromatography 

5- GCMS (SVOA) 

6- GCMS (VOA) 

7- TGA-MS 

8- Archive for future need 

Dissolution chemist will provide oversight and give special directions if less than 10 grams of 

each bulk sample is recovered from the shipping bag/pipe. 

 

NQA-1 quality standards, including current, full documentation of standards, Measurement and 

Testing Equipment (M&TE) and Measurement Systems and Equipment (MS&E) shall be used 

for this project.  Additionally, guidance provided in the Technical Assistance Team Quality 

Standards document shall be used. 

 

Speedchart is 06QBWPPTST 
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Appendix A:  Chain of Custody Documentation 
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Figure 9.  Summary of Chain-of-Custody for May- June 2014 Sampling 
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Figure 10. Copy of COC 14-0160 
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Figure 11a.  Copy of COC 14-0161 
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Figure 11b.  Copy of COC 14-0161 radiological screening 
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Figure 11c.  Copy of COC 14-0161 radiological screening 
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Figure 11d.  Copy of COC 14-0161 radiological screening, sample locations 
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Figure 11e.  Copy of COC 14-0161 radiological screening 
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Figure 11f.  Copy of COC 14-0161 radiological screening 
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Figure 12a.  Copy of COC 14-0168 
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Figure 12b.  Copy of COC 14-0168 sampling locations 
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Figure 12c.  Copy of COC 14-0168 radiological screening 
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Figure 12d.  Copy of COC 14-0168 radiological screening 
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Figure 12e.  Copy of COC 14-0168 radiological screening, sampling locations 
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Figure 13a.  Copy of COC 14-0173 
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Figure 13b.  Copy of COC 14-0173 radiological screening 

 



Sampling Report for May-June, 2014 WIPP Samples 

Lawrence Livermore National Laboratory UNCLASSIFIED 35 

 

 

 

Figure 13c.  Copy of COC 14-0173 radiological screening, sampling locations 
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Figure 13d.  Copy of COC 14-0173 radiological screening 
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Figure 14a.  Copy of COC 14-0175 
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Figure 14b.  Copy of COC 14-0175 radiological screening. 
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Figure 14c.  Copy of COC 14-0175 radiological screening, sample locations 
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Figure 14d.  Copy of COC 14-0175 radiological screening 
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Figure 15a.  Copy of COC 14-0179 
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Figure 15b.  Copy of COC 14-0179 radiological screening 
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Figure 15c.  Copy of COC 14-0179 radiological screening, sampling locations 
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Figure 15d.  Copy of COC 14-0179 radiological screening 
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Figure 15e.  Copy of COC 14-0179 radiological screening for shipping 
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Figure 16a.  Copy of COC 14-0182 
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Figure 16b.  Copy of COC 14-0182 radiological screening 

 



Sampling Report for May-June, 2014 WIPP Samples 

Lawrence Livermore National Laboratory UNCLASSIFIED 48 

 

 
Figure 16c.  Copy of COC 14-0182 radiological screening 
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Figure 16d.  Copy of COC 14-0182 radiological screening 
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Figure 16e.  Copy of COC 14-0182 radiological screening, sampling locations 
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Figure 16f.  Copy of COC 14-0182 radiological screening 
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Figure 16g.  Copy of COC 14-0182 radiological screening for shipment 
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Figure 16h.  Copy of COC 14-0182 radiological screening for shipment MgO 
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Figure 17a.  Copy of COC 14-0183 
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Figure 17b.  Copy of COC 14-0183 radiological screening 

 



Sampling Report for May-June, 2014 WIPP Samples 

Lawrence Livermore National Laboratory UNCLASSIFIED 56 

 

 
Figure 17c.  Copy of COC 14-0183 radiological screening 
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Figure 17d.  Copy of COC 14-0183 radiological screening, sampling locations 
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Figure 17e.  Copy of COC 14-0183 radiological screening 
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Figure 17f.  Copy of COC 14-0183 radiological screening 
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Figure 17g.  Copy of COC 14-0183 radiological screening, sampling locations 
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Figure 17h.  Copy of COC 14-0183 radiological screening for shipment 
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Figure 17i.  Copy of COC 14-0183 radiological screening for shipment MgO 
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Figure 17j.  Copy of COC 14-0183 radiological screening for shipment MgO 
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Figure 17k.  Copy of COC 14-0183 radiological screening 


