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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

LLNL-TR-667001

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.

*Where, what, how and when
*Obtain approvals

Develop

Sampling Plan

*Review logistical issues
= *Organize sampling process
sampling *Approve sampling equipment

Prepare for

Observe and eRecord any variations from the sampling plan
({=1elo1de I T0alo] [Tf:8 e Unexpected situations
conditions eChanges in sampling equipment

¢ Collect and label samples
e Sample splitting
Collect samples e Chain-of-custody

¢ QC and control samples

Transport » Package samples
samples for « Tamper proof seals
laboratory ® Chain-of-custody

EREISHS

Figure 1. Sampling process flowchart
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High value samples 16-4 lip, 15-5 SWB

MgO

samples
Bulk

Swipe

Swipe
Payload Containers with Indicated Lid Separation and/or Heat/Paint Damage
B Payload Assemblies from LANL MINO2 Waste Stream
MgO SuperSacks with Indicated Burning/Melting of Polypropylene/Cardboard Sack

Bulk

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 MINO2 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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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)

Lawrence Livermore National Laboratory UNCLASSIFIED 7
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Rad Con Standard disc
smears x6 with adhesive
backing adhering to soft
rubber.

Velcro backing

Velcro barbed surface
with double stick tape,

covering removed in field

Velcro backing

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 37, 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.

Standard Waste Box Sampler

s =

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

Lawrence Livermore National Laboratory UNCLASSIFIED 9
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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).

Lawrence Livermore National Laboratory UNCLASSIFIED 10
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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.

MgO Bulk Sampler

- g
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.

Lawrence Livermore National Laboratory UNCLASSIFIED 11
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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:
e Sample #1—201455118 FAS filter paper

2. COC 14-0161, date assigned 5/7/14, J. Chavez:
e Sample #1—various UG samples placed in bag
e Sample #2—smears and wipes from Panel 7 Room 6
e 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):
e Sample #1—Panel 7, Room 7, waste face, Masslinn swipe
e Sample #2—Panel 7, Room 7, waste face Masslinn swipe
e Sample #3—Panel 7, Room 1, Masslinn swipe
e Sample #4—Panel 7, Room 7 waste face table Masslinn swipe
e Sample #5—Panel 7, Room 6 Masslinn swipe;
e Sample #6—Dblank Masslinn swipe.

4. COC 14-0173, date assigned 5/16/14, R. Groves:
e Sample #1—Table/chair Masslinn and disc smear
e Sample #2—Pink pad waste face, Masslinn and disc smear
e Sample #3—Slip sheet waste face, Masslinn swipe and disc smear
e Sample #4—Room 1 exhaust drift, Masslinn swipe and disc smear

e Sample #5—clean Masslinn swipe and disc smear.

Lawrence Livermore National Laboratory UNCLASSIFIED 12
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5. COC 14-0175, date assigned 5/21/14, L. Turnbow:
e Sample #1—pink mat waste face, Masslinn swipe
e Sample #2—slip sheet, Masslinn swipe
e Sample #3—Table and chair waste face, Masslinn swipe
e Sample #4—Camera lens, Masslinn swipe

e Sample #5—clean blank, Masslinn swipe.

6. COC 14-0179, date assigned 5/27/14, M. Carrathan:
e Sample #1—East slipsheet, disc smear
e Sample #2—West slipsheet, disc smear
e Sample #3—Pigmat center, disc smear
e Sample #4—Camera lens, towellete

e Sample #5—Clean blank, disc smear.

7. COC 14-0182, date assigned 6/2/14, R. Groves:
e Sample #1—Panel 7 16-4 MgO, sticky pad
e Sample #4—Panel 7 14-4 MgO, sticky Pad
e Sample #5—Panel 7 Row 14-6 MgO from PVC sampler
e Sample #6—14-2 MgO from PVC sampler

8. COC 14-0183, date assigned 6/4/14, J. BicH####:
e Sample #1—Clean blanks PVC, disc smears, sticky tape
e Sample #2—15-5 SWB miscellaneous material

e 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.

Lawrence Livermore National Laboratory UNCLASSIFIED 13
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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:

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

Lawrence Livermore National Laboratory UNCLASSIFIED 14
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TAT Laboratory Samples

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

N

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

Lawrence Livermore National Laboratory UNCLASSIFIED
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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:

04-30-2014 ENTRY Video
05-10-2014 Entry Video
05-15-2014 Entry Video
05-22-2014 Video Entry
0001531R

0031581R

GOPRO0010

GOPRO0051

GOPRO0052

10. GP010009

11. GP010010

12. GP010051

13. GP020051

14. GP030051

CoNoO~wWNE

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.

Lawrence Livermore National Laboratory UNCLASSIFIED 16
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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
— #5R-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.

FhFFEKAKI*IFXA*A* Special Hold Point — Prior to destructive analysis, written approval
(email ok) will be obtained from AIB, TAT, NWP and CBFO.

khkkkhkhkkkhkhkkkhkhkhkkhhkkkhhkkhhkkhkhhkkhkihkkhhihkkhkihkkhihkkiik

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 lon 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 PVVC pipe or from the static proof bags for
analysis

Lawrence Livermore National Laboratory UNCLASSIFIED 17
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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 lon 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

Lawrence Livermore National Laboratory UNCLASSIFIED
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Sampling Report for May-June, 2014 WIPP Samples

Appendix A: Chain of Custody Documentation

Lawrence Livermore National Laboratory UNCLASSIFIED
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Sampling Report for May-June, 2014 WIPP Samples

WIPP Shipments
WIPP COC/FED EX Tracking

(shipped from SRS
6/10/14 to PNNL)

# |Date Sent from WIPP Chain |FED EX Tracking # |Customer Sample id |Sample SRNL/AD |SRNL/AD
WIPP/Date Received |of Custody from WIPP COC Type Travel |[LIMS#
by SRS (coc) # copy #
£l =~ (g st —
1 m-N:Hb\m-m-Hb 14-0161 M@&N&OHOMHH@ see details Filter papers, see details see details
smears and
masselin
1 m-w-Hb\w}.‘_h 4 14-0160 798780165119 1-201455118-FAS Filter paper see details see details
2 m-uw.‘“—.”\\u,»u‘}rﬁ 14-0168 798839837731 Bag 1-Waste Face Pink; Bag 2- Masselin 65795 300311199-203
Waste Face; Bag3-Panel 7 Room
1; Bag 4-Waste Face Table; Bag-
S Panel 7 Room 6
3 m-NO-Hb\m-NN- 14 14-0173 uﬂoowmmNhWNH #1 Table-Chair Waste Face; #2 Smears and 65834 300311437-440
Pink Pad Waste Face; #3 Slip Masselin
Sheet Waste Face; #4 Room 1
Exhause Drift
4 m-NH-Hh\m-NNupb 14-0175 770049803339 #1 Pink Mat Waste Face; #2 Slip [Masselin 65852 300311515-518
sheet; #3 Table-Chairs Waste
Face; #4 Camera Lens
5 m-Nw-Hh\w-Nm-Hh 14-0179 770099409499 #1 East Slip sheet; #2 West Slip  |Smears and 65874 300311593-596
sheet; #3 Pig Mat Center; #4 Towelette
Camera Lens;
6 m-N-Hb\m-m-Hh 14-0182 770167511308 #1R-16 C-4 MGO; #4R-14C-4 |MgO 65905 300311792-795
MGO; #5 R-14 C-6 MGO; #6R-
14 C-2 MGO;
7 m-b-Hb\m-mqu 14-0183 770196860881 #1 Clean blanks; #2 R-15C-5 sticky pads n/a n/a
thifined foam SWB; #3 R-16 C-4 Lip;
WIPP to SRS
arrived 6/5/14);
770238590452

Figure 9. Summary of Chain-of-Custody for May- June 2014 Sampling

20

UNCLASSIFIED

Lawrence Livermore National Laboratory



Sampling Report for May-June, 2014 WIPP Samples

Working Copy
WP 12-HP3500 Rev. 19 Page 18 of 19

Attachment 4 — Request for Analysis/Chain-of-Custody Record

Sampling program: ‘N\mwa.o_ogom_ Control COC Number: \Y-0 LD Page _ of /
o SEC
SAMPLE IDENTIFICATION SAMPLE TYPE SAMPLE ANALYSIS TYPE SPECIAL INSTRUCTIONS
NUMBER VOL.FT.} . .
a N \ Par oFchheeXr Per o8 ocdpe o
WO?%P 1Dovss Aae O W N /A qmur?ma./e mir.f i \,Q/r A:?l
|
N
A
\ .
TURNAROUND TIME REQUIRED: NORMAL RUSH;
IS —
1. Relinquished by:  \> Dyerppre T V &3 vi\ e 1. Received by: //__; ﬁm&m&@k‘ 544 \wa

Printed Name w_m:m:.:m Date/Time Printed Name m.m: re _Um.mm‘ ime

2. Relinquished by: L:s M>A 2. Receivedby: 5 (he e, R\\WAM ,wé.l\ Oy

Printed Name

Signatt v::.ma 2m3m Signature Date/Time

3. Relinquishedby; & = o 4,2\0‘0 3. Received by: va:? v\@t%ﬁ%%‘w\\n\ & (597
Printed Name \ wwmaﬂ‘m‘ _um:m:‘ ime Printed 2m3m ~/ /\mvo:m._:m Date/Time

Figure 10. Copy of COC 14-0160
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy

WP 12-HP3500

Rev. 19

Page 18 of 19

Attachment 4 — Request for Analysis/Chain-of-Custody Record

Sampling program: [0 Radiological Control COC Number: 1H-0l\6l Page of L
0 SEC
SAMPLE IDENTIFICATION SAMPLE TYPE SAMPLE ANALYSIS TYPE SPECIAL INSTRUCTIONS
NUMBER VOL. FT.?
% VA VG Vﬁ-{:‘n“
M?-}ofﬁ I.W.’ ia Bac Wt k\\\«k bmﬁ %wo’ m;. N ﬁmw P.tn.;ne Mmkmﬂn :QB
J Imecrs And ec,_%n s Evom 1 74
M.cf.b be %2 Porel T Boom & in Bey M2
.(C/F x«xrvv ﬁl\,::n:. \D:.\. m:nw
Rlank BAS Filier Al B lger
Rlank Sancer Media Sonear Medic
Rlonle Maslia Cleth Mastia Cloth , &
—
N
A
TURNAROUND TIME REQUIRED: NORMAL RUSH:
e . i ; : 5814
1. Relinquishedby: 3y = <& VM\\\ STy \_ 1. Received by: g&r Prown \KE ®§§_ E [5%0
Printed Name il Signature Date/Time _uzaka Name Signature Date/Time
2. Relinquished by: 2. Received by:
Printed Name Signature Date/Time Printed Name Signature Date/Time
3. Relinquished by; 3. Received by:
Printed Name Signature Date/Time Printed Name Signature Date/Time

Figure 11a. Copy of COC 14-0161
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Sampling Report for May-June, 2014 WIPP Samples

Removable Radiological Survey Count Results (Ludlum 3030)

50k I+
Batch #_skoses_ AF
4-;,,5—1\1
Count time AlphaDL  Beta/Gamma
Min Date Counted (DPM) DL (DPM) Instrument Model / Serial
/ S G -4 l 4 60 J Ludium 3030/ 257633
Alpha Beta/Gamma
Swipe # Swipe Location (DPM/swipe) (DPM/swipe) Comments
/ Erot of 27 pag o ) A
L Brob.cit 203 b i o /S [
5 Beck ocyuk-l ba.’, O c{ I
Y £eot OF Octer @7 Z Z4 (
5 octgide O je z- z9 -
e S ey
4
é‘-/ o p- 1

Comments: 77 [fe<

Performed By:

Co 2]

es-g yZeth«J +o Redcon cfts X cot

Date: _ & -&-/4

Figure 11b. Copy of COC 14-0161 radiological screening

Lawrence Livermore National Laboratory
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Lawrence Livermore National Laboratory

Sampling Report for May-June, 2014 WIPP Samples

e . CoPY

Radiological Survey Report

SECTION A
Survey # Date Time Shipment Package #
A S-¢-/f oLzS A i
Localion: Rades A /hr Release. Surveyor's printed name:
| Sewear /ity sselin Release, Pzt
Reason for survey. R [J Processing [] Emplacement [] Special Request )& RWP L]
Weekly [J Montny (] — Quarterty D Annual __ Other [J
MDA (dpm)
Model No. Equipment/ | Ef. BKGD or DL
Probe 1D# Cal Due Date (cpm) | (mremir)
23¢0ot /38C /7393 L2543 41815 0.9 /8. 57
23602" /25¢ /7393 207l | ¥-/7-1S /97.2 227.05
g2/ fvE | A | 225 /S
Ternelec /253 H 3-/7-/S e Agpert
\
-\
Jypo:
Alphal _Beta/Gamma P~ Neutron[] € oS- Radiationil |
SECTION B Radiological Assessment Filter (RAF)
Time Released (Circle) Activity if not related (otherwise N/A)
Yy ABD Yes o P
SECTIONC COMMENT
17 acho fies identified fo be <0 Lot and <200 P oo oscm* T for swipes 22,

for dose raks se . Dircet i %
”.“‘,‘(“ ﬁ.:.:‘ ity firks /md o L,“g‘ “\'-AJVN—J

o2 541y

Surveyor's Signature/Date: 29‘(3 “‘./'y

This survey has been reviewed for accuracy, regulatory compliance, and radiological impacts. This
survey containg: Pages (inchuding this page)

Manager's Signature/Date ;Z % S-6-1y

EA12HP1100-1-0 December 05, 2012
Rev. 2 Page 10f 2

Figure 11c. Copy of COC 14-0161 radiological screening
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy (W’\-. {2 A0
Radiological Survey Map oWl E
SRV- /4-/3/F
Symbols: Rate Symbols:
©  =Contamination Survey % = Contact Dose Rate  ® = Dose Rate at 30 cm
2 3 No Symbol = General Area Gamma Dose Rate
st et & = Neutron reading (Distance symbol in triangle and dose rate adjacent)
onitoring Symbol: Dose rates in mrem/hr (mR/hr for MicroR meter and Teletector)
O = Air sampie location
Note: Dose rate measurements of TRU waste containers reflect payload assembly measurements and not
single waste container measurements
7
 F 12 L Zthr
& RS2l
v
X 2. °/¢k/‘f
E—| ozt
Surveyor's Signature/Date: o ec2— 5+6-/%
EA12HP1100-2-0 December 05, 2012
Page 1 of 1

Rev. 3

Figure 11d. Copy of COC 14-0161 radiological screening, sample locations
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Sampling Report for May-June, 2014 WIPP Samples
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Figure 11e. Copy of COC 14-0161 radiological screening
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Sampling Report for May-June, 2014 WIPP Samples
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Figure 11f. Copy of COC 14-0161 radiological screening
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy

WP 12-HP3500

Rev. 19

Page 18 of 19

Attachment 4 — Request for Analysis/Chain-of-Custody Record

Sampling program: §_o_ommom_ Control

[{-0/4]

Page s of “

COC Number:
O SEC
SAMPLE IDENTIFICATION SAMPLE TYPE SAMPLE ANALYSIS TYPE SPECIAL INSTRUCTIONS
" NUMBER voL. FT.?
q I ] annss lian nlr (At _pec o
¥ Iy wa? fie|  Mpesslinn e Ewo /
23| UG slofy Bd71 | mpreslia A4 (Fhmsma \vﬂ /
By E%\wfgnmz MB5s N[ (rhmss__Ytc |
BTUC T el 7 Mass lnn s%\ Qvmme YPrc
£ | bla /.\a\or mass b Mags fgn A A Oems mwm c LH\\\\\.\\\IJ
\\>\\\\
B
TURNAROUND TIME REQUIRED: NORMAL RUSH: \

x Relinquished by: .NW mu it
U

==

213 ‘\Q\Vg 1. Received by:

g i S ey s =
Levedi Prown Rk fowin,  S-15-14 1530

Printed Name Signature Date/T: _Em v_.__._gmm Name Sigfiature Date/Time
2. Relinquished by: 2. Received by:

Printed Name Signature Date/Time Printed Name Signature Date/Time
3. Relinquished by; 3. Received by:

Printed Name Signature Date/Time Printed Name Signature Date/Time

Figure 12a. Copy of COC 14-0168
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Sampling Report for May-June, 2014 WIPP Samples
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Figure 12b. Copy of COC 14-0168 sampling locations
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy
Radiological Survey Report
SECTION A
Survey # Date Time Shipment Package #
[¢-1372 |5-13-14 | ©éco N A MR
Location: Surveyor's printed name:
wﬁ SRS Fren k Bee kpan 12(\‘0311()
Reason for survey: Receipt [] Processing [] Emplacement [] Special Request RWP []

Weekly [1_Monthly (]~ Quarterly [] Annual  Other
MDA (dpm)
Model No. Equipment/ | Eff. BKGD or DL
Probe ID# Cal. Due Date (cpm) (mrem/hr)
e 7393 (32725 |tres| Y-/2-15 o 2 |t 35.0
[a3ée 4593 |P%7555 |psyes| 4-/8-15 B IS0 _|B150.9
qape [668 NA | A-/3-14 NA DA
Tennelec ko4 |Fmnl| 9-lo—[¢I feport (t‘gp_—L=
) et
L
— A
- Type:
AlphalX] Beta/Gamma @ Neutron ] Contamination Radiationf(]
SECTION B Radiological Assessment Filter (RAF)
Time Released (Circle) Activity if not related (otherwise N/A)
NA @ Yes No NA
SECTION C COMMENT

f0isk on Spicat |ocadt

4(.4:","4)1 in the pleStic has,

< 5codpm flooem? o phe. end ¢ loco dp
dose (eles. F/35'/3'/‘/

Smeacs |- § ove < Qo dpm /loecm aphe. cund L Ao 0 3pi /lcoci? Bede. . Direct
forth | L. s elecated Dete cownds doe to Senmple
Direcd Lrisks on smece locetiens 2~ F core

m []o0 cr™ [Fede. . Sce Mmap Lop

Surveyor's Signature/Date:Q/(/;q(f,1 en 5-73-/¢

survey contains: 3

Pages (including this page).

This survey has been reviewed for accuracy, regulatory compliance, and radiological impacts. This

Manager's Signature/Date: W {/ s // ('/
7

EA12HP1100-1-0

Rev. 2

Lawrence Livermore National Laboratory

Py
% U Becember 05, 2012
Page 1 of 2

Figure 12c. Copy of COC 14-0168 radiological screening

UNCLASSIFIED 30



Sampling Report for May-June, 2014 WIPP Samples

| Jo | ebed

M

E\.s\ 5 WV

Lo | [oot | [#dn®] [ &€ |
Con] [l [#ws] [I7]
[6co | [ooz | [#0WA [ oI |
[cre ] [ooo ] [£os | [ €9l |
[ 6r1-] [ o0t | [ G€s | [ 28]
[ue] [0 |  [otZ] [E£ ]
[ue ] [oo | [BEL] [hE]
[ zzs | [ o009 | [£o91] |LAS]
[maa | [wad ] [ waa | [ mwdo |

(Ayandy ejag adiag)
AjuQ aqeAOWAY

(31qesouidy % paxiy)
£1anay ejag [ej0],

00°0¥°1

:3uppag Be) oA Y3iH _

091
0$°0

:punoasyoryg elg
:Louaniyyq veg

0€0
8¢€°0

: punoadyoeg eydly
:Kduoryyy eydry

:Aq pamaIAdy

& ey vum.\v\w

0 QN_\ Uz D230 (uSiS pue julid) uepiuyas,

VA
epRg

(oo (o] [ E]  yoyogi 30 > Tistoos
[ 6c0- | [ o000 | [FonN7][ & ] y29298) IO PTISUL L
[ 6ro- | [ 000 | [ #owi [ O | S 2/ dwzs Yuoldl 9
(o 1[0 ] [T T]  Gwg2idwms guiL ods
[ es1 | [ o001 | [VOWZ][ O | 5% 2dvss 3q=) 237 >swmy
|28t '] weon [VOW7] [ O | Sgadwss juy L \7ved {53
[6Lo- | [ 000 | [FOWA[ € | E~¢1 21dw=s >392y HewmT
[ es1 ][ oo1 | [VOWS| [ € | Gpadussmonidyutd »223pcw)
[ waa | [ wao | [ waa ][ wao |
([0 s[qeAouay) GIqeACI AR PIXI) -
Ayanoy eydly adimg Anapoy eydpy [ejoL a1 djdues ity
[iow | [roz ] 997'%C eLel=f/ :BE”M_M“HMM
VAW
sy 00'1 :(upw) swy yuno)

LTLOETSOY10T - Teatug
$091-000-14-0¥C

IJWEN] 21NP0I4
@1 3 Sununo)

WYLTLTL ¥I0T/EL/S é«i
1a0doy Juno)) sjdueg - sd1sAyJ yeay [euoneddQ ddiM

Figure 12d. Copy of COC 14-0168 radiological screening
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy
Radiological Survey Map

SRV- 14-137712.
Symbols: Rate Symbols:
© = Contamination Survey ¥ = Contact Dose Rate ~ ® = Dose Rate at 30 cm
= [ Aras: Sas Wit No Symbol = General Area Gamma Dose Rate
9 & A = Neutron reading (Distance symbol in triangle and dose rate adjacent)
Monitoring Symbol: Dose rates in mrem/hr (mR/hr for MicroR meter and Teletector)
O = Airsample location

Note: Dose rate measurements of TRU waste containers reflect payload assembly measurements and not
single waste container measurements.

O cop el S

%8 R/ e ¥ BuR /e *UR /e

on contodt on contock on tontact

@—— 1| . &+

¥ 9% [he *9 )R [ne
on contock on conto.ct
*(p}x’R/hr
on Co(\“’o&t
®—

Surveyor's Signature/Date: %AM SHESS % 5-13-1 Y

EA12HP1100-2-0 __December 05, 2012
Rev. 3 ik‘/ 7\ Page1of1

Figure 12e. Copy of COC 14-0168 radiological screening, sampling locations
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Sampling Report for May-June, 2014 WIPP Samples

N

D

. RS
Working Copy
WP 12-HP3500 Rev. 19 Page 18 of 19
Attachment 4 — Request for Analysis/Chain-of-Custody Record
Sampling program: Q@_o_o@mnm_ Control COC Number: 14-017 3 Page /| of /
0 SEC
SAMPLE IDENTIFICATION SAMPLE TYPE SAMPLE ANALYSIS TYPE SPECIAL INSTRUCTIONS
NUMBER VOL.FT.?

| Tble/Ch- ‘BT Mozt [dscsew | 2 J1 (At W\\wn v/b
57 Pok Tk " | magh /dis 7 \\* (Fimas: J

2 Sho Sheet Y2 masslun [/ cse swpr | 4 [ Dryas h\nﬁ /

WN.\ E.uxu. mmfs* Delt mpss lym w N..k g 1 \s. (g %ﬂﬁ
79 cim \ z?F aeg b/ chsc onar n\ Gt Jhe s >

| A

TURNAROUND TIME REQUIRED:  NORMAL RUSH: \

1. Relinquishedby: R/ \W\ S.Jb-ty/pGa - Received by: \Nagw.LﬁNW/L sjzeln o080

Printed Name Signature Date/Time Printed Name nature Date/Time
2. Relinquished o%\@%&. €. Cs{f 2. Received c%é..%.s‘ %.ri&c,\ ?g W‘LE 09.3
Printed Name gnature Date/Time Printed Name Signature Date/Time
3. Relinquished by; 3. Received by:
Printed Name Signature Date/Time Printed Name Signature Date/Time
o B
} L

Figure 13a. Copy of COC 14-0173
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy
Radiological Survey Report

SECTION A
Survey # Date Time Shipment Package #
\4-\4ob |S-1b-1y 0830 N7y Nig
Location: Surveyor's printed name:
SAMPLES ToR SRS OFFSITE | L. Tornevid R, CRoves

Reason for survey: Receipt [] Processing [] Emplacement [ ] Special Request & RWP []
Weekly (1 Monthly (] = Quarterly [1 "Annual  Other [

MDA (dpm)
Model No. Equipment/ | Eff. BKGD or DL
Probe ID# Cal. Due Date (cpm) (mrem/hr)
23LD /qs-qa ALPrA lnab//n—; L] y-1-1g (@] 139
£360 [ 43-9 BeTa-tamng| 1226/1227 |21.08 Y-1-15 84 noq
MODEL 9D 1506 A/ 9-26-1Y4 Nig N/
SBE
TENNELEC SERIES S L0y [pes .l Q-to- ROt 3
/——1
i
Type:
Alphald Beta/GammaBd Neutron[] ContaminationBd RadiationX]
SECTION B Radiological Assessment Filter (RAF)
Time Released (Circle) Activity if not related (otherwise N/A)
da | QR v o /g
SECTION C COMMENT

Srncars |- indicakes Qctivity +o be < 26dpwn|ioocm> X and < 200 Spm Jrooen B .
Direch Frisks indicates acdiviy +o be < 5@ Jgoem¥st and < 1900 dpm flopem™ 37 4.
Sce MMap Qo:‘ é‘SL rﬂ.\-eS OV\A Qmea*/di"fﬂ‘\f 'C"‘.SK IOCA\-‘Q“S' .Suruc\,Qf'“aQercl

Lor relase 0@ SamplesS For lab  Analysis, f—‘%—; S-i1-14

S. S-1e-14
Surveyor's Signature/Date: . ; 5-1L-1

This survey has been reviewed for accuracy, regulatory compliance, and radiological impacts. This
survey contains: ﬁ Pages (including this page).

Manager's Signature/Date: Y I4//2 Y
A she)

December 05, 2012

EA12HP1100-1-0
Page 1 of 2

Rev. 2

Figure 13b. Copy of COC 14-0173 radiological screening
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy
Radiological Survey Map

SRV-  14-140b
Symbols: Rate Symbols:
© = Contamination Survey % = Contact Dose Rate ~ ® = Dose Rate at 30 cm
= i No Symbol = General Area Gamma Dose Rate
= Large area wipe 4 ! Ao |
A = Neutron reading (Distance symbol in triangle and dose rate ad;acent)
Monitoring Symbol; Dose rates in mrem/hr (mR/hr for MicroR meter and Teletector)
O = Air sample location
Note: Dose rate measurements of TRU waste containers reflect payload assembly measurements and not

single waste container measurements.

1 O O

#8 )R [he * QR /e ¥R [he

{ [

o -
— @

o TR

[
) S
Surveyor's Signature/Date: U 5-14-19
December 05, 2012

EA12HP1100-2-0
Rev. 3 Page 1 of 1

Figure 13c. Copy of COC 14-0173 radiological screening, sampling locations
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Sampling Report for May-June, 2014 WIPP Samples

WIPP Operational Health Physics - Sample Count Report

Date:

5/16/2014 9:19:35AM

Counting Unit ID:

Procedure Name:

Count time (min):

240-RI1-000-1604

Smear - 201405160919

Alpha

Batch Key:

Survey Number: | - |4 Ol

24,280

Carrier
ID

MDA

Beta
MDA

Alpha Efficiency:
Alpha Background :

0.38
0.00

Beta Efficiency:
Beta Background:

0.50
1.00

—En__ Voltage Setting:

1,440.00

Sample ID

TABLE/ LHAIR. WA STE FACE

Tk PAD AT WASTE FACE

SLiP SHEET AT WASTE RALE

Reom 1 ExRAusT DRIFT

LLEAN / BLANK

wsipe BuokeT

CUTSIDE BultKET

LID OF BULKET

Fechnician (Print and Sign): JWDD Vel

Total Alpha Activity
(Fixed&Removable

Swipe Alpha Activity
(Removable Only)

Total Beta Activity
(Fixed & Removable

Removable Only
(Swipe Beta Activity)

[cem ][ ppm |

Elevﬁ
g

[ ] (o] [cmi] [omi]

[ 000 ][ 000 |
[ 000 ][ 000 |

e o R 0 o
o o A - T
=1 [ ][z
oEeen]  [Cow] [Com]
[ wl[1es]  [Cow ] [ow ]
[ o][«muq | [ 200 ][ 524 |

L Turnesw aNAuwr 5-le-ltf
_WW‘ X-le-1%

[cem | [ pem |

[ rog] [ ®\&

[500] [ 793 |

[ 32] [emon | 000 | [-198 ]
[ 73] [ 344 o000 | [-198 ]
[12] [¢moa | o000 | [-198 ]
[ 3] [gmpa] [0 | [ 000 |
[ 15] kmoq] [ 1o ] [ 000 |
[ 9ol [ Qo] [teo ] [o00

I¢] [<mpa]

[ 500 ] [ 793 |

Z
Reviewed by: D‘\;
[

1 ___cf.

Page 1 of 1

Figure 13d. Copy of COC 14-0173 radiological screening
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy

WP 12-HP3500

Rev. 19

Page 18 of 1

Attachment 4 — Request for Analysis/Chain-of-Custody Record

SK

Sampling program: m\ﬁmo—ogom_ Control COC Number: {.T Q15 Page \ of /
0 SEC
m>_s_u_.m IDENTIFICATION | - | SAMPLETYPE ! SAMPLE >z>_.<m_m._.<_um SPECIAL INSTRUCTIONS
“NUMBER ST R NOESET 2
Pk mat@ :3.&%4. w4 mv\r\, 4 \\* ?\, ..w\mﬁ
Sl Sheet < mass g n 4 Crimmd re.
|?£m\ s “Bs M ASS [ha n/+ \..\?&\* N«r\\
| Camerd Jens M Iy 1 |+ Gttt gprc
#ST_Clean / Blankc mASS hn s GAmmt @&n
TURNAROUND TIME REQUIRED:  NORMAL RUSH: _\

T Relinquished by: | 15,

gu%%ﬁ\mb:{ pgo

Received by: \_Wrekw S Nismar A\r&ﬁ m\ﬂ_\i 0%

Printed Name Signatur Date/Time Printed Name W\m:m_c-m Date/Time
2. Relinquished by: \Mceh&ﬂm Y oz, g \N.\E 08322, Received 0%4 Jatorn DWL?E\)?QE) ) 7 . v\‘u\L

Printed Name mé%&:m Date/Time Printed Name Signature Date/T :dm.
3. Relinquished by; 3. Received by:

Printed Name Signature Date/Time Printed Name Signature Date/Time

L2 g masf 200 4980 237

Figure 14a. Copy of COC 14-0175
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy
Radiological Survey Report
SECTION A ¢
Survey # Date Time Shipment Package #
\Y-14yo | 5-20-14 0930 B N/
Location: Frzom Surveyor's printed name:
SamPLES FoR SRS OFFSITE  5-19- 1Y L. TuRNRowW R pus
Reason for survey: Receipt [] Processing [] Emplacement [] Special Request i RWP [ ]
Weekly [J Monthly ]~ Quarterly [1 Annual  Other
MDA (dpm)
Model No. Equipment/ | Eff. BKGD or DL
Probe ID# Cal. Due Date (cpm) (mrem/hr)
230/43.93  Auuq |1682/137 [39.00]  5-13-k5 0.6 2. |
9500 [43-93 Benu- Ganmd | 1682/ 1421 [25.94 5-13-15 33 138.1
MLOEL 9DP 1666 'I/ﬁ L“Q'IS "Iﬁ N/A
TedNBLEC SERIES & by s 9-to-1y ReFoeT ms:f'%rrr
L N
A
__// AlphaBd Beta/Gamma® Neutron[] Contamination X Radiation X
==
Jt SECTION B Radiological Assessment Filter (RAF)
[ Time Released (Circle) Activity if not related (otherwise N/A)
| N/ Yes W N/g
- SECTION C ] COMMENT

ALl SMEAR ACTIVITY < 20 Dem /\oo em? APUHA AND < 200DPM /lODCMa"BgTa-gﬁMn,Q_
ALL DIRECT fRISK INDILATE <500 DPM /100 cm? ALeA AND & 1p00 PP M /100 cm?B
BETa-GAmmA. SEE MAP E0R DOSE RATES. AND SMEAR§ PIRECT FRISK LOCATIONS.

L. Jmdasur 5-20-14
Surveyor's Signature/Date: p,f . S29-1Y

This survey has been reviewed for accuracy, regulatory compliance, and radiological impacts. This
survey contains: ___3 Pages (including this page).

Manager's Signature/Date: %‘ J-20-14
= =

EA12HP1100-1-0 December 05, 2012
Rev. 2 Page 1 of 2

Figure 14b. Copy of COC 14-0175 radiological screening.
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy
Radiological Survey Map
SRV-  14-140b
Symbols: Rate Symbols:
© = Contamination Survey % =Contact Dose Rate ~ ® = Dose Rate at 30 cm
= i No Symbol = General Area Gamma Dose Rate
= Large area wipe 4 4 SanS .
A = Neutron reading (Distance symbol in triangle and dose rate adjacent)
Monitoring Symbol; Dose rates in mrem/hr (mR/hr for MicroR meter and Teletector)
O = Air sample location
Note: Dose rate measurements of TRU waste containers reflect payload assembly measurements and not

single waste container measurements.

@
e

[
Surveyor's Signature/Date: bf-</>,:\ S5-14-1Y
December 05, 2012

EA12HP1100-2-0
Rev. 3 Page 1 of 1

Figure 14c. Copy of COC 14-0175 radiological screening, sample locations
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Sampling Report for May-June, 2014 WIPP Samples

WIPP Operational ITcalth Physics - Sample Count Report

_\U.:n

5/20/2014 10:47:17AM ;

Counting Unit ID:
Procedure N

Count time (min):

240-RI1-000-1604

Smear - 201405201047

1.00

Alpha

imw“:n_. Key:
Survey Number: [4-{4y(

24,302

Carrier
D

MDA

Jeta
MDA

[am] [ 128 ]

Alpha Efficiency:
>::z_ Background :

0.38
0.60

Beta Efficiency:

Beta Background:

_ High Voltage Setting:

Sample ID

I TiNk MAT AT WasTe FALE,

2 SulP SHEET

3 TASLE[CHAIRS WASTE FACE

4 CAMERAR LENS

5 LLEAN [ BLanrL

6 INSIDE BulKET

7 OWTS \DE BULKET

Technician (Print and Sign):

Total Alpha Activity Swipe Alpha Activity Total Beta Activity Removable Only
(Fixed&Removable) (Removable Only) (Fixed & Removable (Swipe Beta Activity)
[ cem |[ pPm | [ cem | [ ppm | ceM | [ _DpPM ceM | [ ppMm |
[olfmma]  [ow ][] o [l [2e] [

Ced]

| 0.00 -1.57

Losrpnl &

1.00 1.05 _

TPL_T_ _ [400 ][ 891 |
B E_ [o00 | [157 ]
[ ,.C_hau» 000 | [157 ]

L.Turrabw WN u?.z..g 5-20-1Y4

.\&\N\\\UI/%\V.\. - S201Y

Reviewed by:

ST

0.00 -2.38

o O [Cow] (23]
Col 1 [OGw] 3]
0 O o] (23]
o 1 [ [ee]
o] Rrea] [w] [O5]

K&\Wwo 9

Page 1 o* 1

Figure 14d. Copy of COC 14-0175 radiological screening
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy

WP 12-HP3500 Rev. 19 Page 18 of 19
Attachment 4 — Request for Analysis/Chain-of-Custody Record %\AV
Sampling program: # Radiological Control COC Number: \\\\ %\ ﬂw Page \ of \
O SEC
SAMPLE IDENTIFICATION | SAMPLE TYPE . SAMPLE . ANALYSIS TYPE &S SPECIAL _zm._.m,cnioz.w..
“NUMBER - : . e VOLSET 2 i : , . Fercuihele s
(
X\ _Last Slipfec] et Y s Ot _gprc
B2, Wyst Shpsheet Vit e n W OAvms_ spec
\ 4 =
23| PiqmaT Centr | saens /s (amams_spec
2o Chueor Leqs Thwelete. 2 (4 =7
51 Clean /Blank PArd Y \\p\ m.}ﬁf Jec
TURNAROUND TIME REQUIRED: NORMAL , RUSH: \
i3 Relinquished by: %%ﬁ\ﬁ: % M\N\\\ QQ.NO._. Received by: Nsr? A..._s;ug N\N&r D.\S!f Sarm 092
Printed Name Signature Date/Time Printed Name ignature Date/Time
2. Relinquished by: Ns.«; mzk?ﬂ 50 §> W\\QSS) W.NZ.‘ /030 2. Received by: 4.&?% a
Printed Name Signature Date/Time Printed Name Signature Date/Time
3. Relinquished by; 3. Received by:
Printed Name Signature Date/Time Printed Name Signature Date/Time

Figure 15a. Copy of COC 14-0179
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Sampling Report for May-June, 2014 WIPP Samples

Lawrence Livermore National Laboratory

JRs . 7 /
Working Copy k et 1
Radiological Survey Report | f
SECTION A
Survey # Date Time Shipment Package #

/6! |\S529-14 09/5 oz e zd

Location: Sasore Pefease Fo SRS Surveyor's printed name:

coc #/4-0179 ArXrrisd

Reason for survey: Receipt [] Processing [] Emplacement [] Special Request P4 RWP []
Weekly (1 Monthly (]~ Quarterly [1 Annual  Other

MDA (dpm)
Model No. Equipment/ | Eff. BKGD or DL
Probe ID# Cal. Due Date (cpm) (mrem/hr)
23¢o o 1370/9e3  |2t.30 S5-/5-15 o /9.08
23¢o 3™ 13%e/rv03 2072 S-/5-/5 &5 /69 97
gD /éy¢ ¥ 7.26-18 N L -
Se 7
Zenseloc feo¥ RS 7-10-17 See Ropor?
21221
Vs —
I i —
]
oS —
Type:
AlphaE Beta/Gamma& Neutron [] Contamination& Radiation.gl
SECTION B Radiological Assessment Filter (RAF)
Time Released (Circle) Activity if not related (otherwise N/A)
W/ 1 1 U
SECTION C COMMENT

A acthoiloes iden Aifed A be < 20 #"‘/ao o

t 2 2ad < 350 S i
Swyes [-9. For dose rabes see saap. G stoocom Z

RP- s.2 15

Surveyor's Signature/Date: ? ;) <D s 29}

This survey has been reviewed for accuracy, regulatory compliance, and radiological impacts. This

survey contains: Pages (including this page).

Manager's Signature/Date:

A it S-4-1d

EA12HP1100-1-0

December 05, 2012
Rev. 2

Page 1 of 2

Figure 15b. Copy of COC 14-0179 radiological screening

UNCLASSIFIED

42



Sampling Report for May-June, 2014 WIPP Samples

VVorking Copy
Radiological Survey Map

SRV- /¥- /%6/
Symbols: Rate Symbols:
O =Contamination Survey % = Contact Dose Rate @ = Dose Rate at 30 cm
= Large area wipe No Symbol = General Area Gamma Dose Rate
A = Neutron reading (Distance symbol in triangle and dose rate adjacent)
Monitoring Symbol: Dose rates in mrem/hr (mR/hr for MicroR meter and Teletector)
O = Airsample location

Note: Dose rate measurements of TRU waste containers reflect payload assembly measurements and not
single waste container measurements.

#2 #3
o 4
% ©.002 +0.002
® 0-f02 ®0.002 |

1

RPS2Y-1y
5

Surveyor's Signature/Date: 2>

EA12HP1100-2-0 December 05, 2012
Page 1 of 1

Rev. 3

Figure 15¢c. Copy of COC 14-0179 radiological screening, sampling locations
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Sampling Report for May-June, 2014 WIPP Samples

WIPP Operational Health Physics - Sample Count Report

Date: /24/2014 10:13:52AM

Alpha Efficiency: 0.38
Alpha Background : 0.10
Counting Unit ID: 240-RI-000-1604
Procedure Name: Smear - 201405241013 Beta Efficiency: 0.50
Count time (min): 1.00 Alpha Beta Beta Background: 1.10
MDA MDA
Batch Key: 24,323 [o95 | [ 1253 _Em_H Voltage Setting: 1,440.00
Survey Number: /Y- 156/ o 23
Ouh_wmo_. Sample ID Total Alpha Activity Swipe Alpha Activity Total Beta Activity Removable Only
Fixed&Removable) (Removable Only) (Fixed & Removable) (Swipe Beta Activity)
| cem | [ pem | [ cpm | [ pem | [cem | [ ppm | [ cem | [DppMm |
Sample #1 [o.0 |[ Zwat| [ 000 ] [ 026 | [ 5.2 ] [<«0t ] [ 200 | [ 178]
Eample ¥z [e-o || ] [ 000 | [ 026 ] [eo | | | [0 ] [-020 |
Sample #3 _ /.0 __ J _’o.oo 1_ _’.o.wm _ _’N.o‘_ F _ _ Noj _ 1.78 _
Sample 4 CelC 1 o] [Ee] [ [ow] [ZE]
Sample #5 RES Y AT
2 | [ 000 ][ 026 ] Leo ][ T | [oso] [218]
Top of Bucket s 11 =4 [000 ][ 026 ] N S _ [ 100 | [ -020]
Side of Bucket T _ 000 | [ 026 [Zo ]| _ [ 100 ] [ -020 ]
Side of Bucket [z 1L ] [ 000 | [ 026 | [ ] [ V] [ 100 ] [-020]
Bottom of Bucke _Lo[: 3 _ _ 0.00 4 E.Nm _ _.wm.o[_ _\.mo..x _ _’_.oof_ _ -0.20 _

echnician (Print and Sign): M\-VA\.\.\WA B

Reviewed by:

o

Figure 15d. Copy of COC 14-0179 radiological screening
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Shipment/Disposal Radioactivity Calculations
Survey Samples to Los Alamos National Laboratory
Total activity on Swipes [based on alpha+beta values on package labels]

Sampling Report for May-June, 2014 WIPP Samples

C:\Users\gofft\Documents\Goff Files\Shipment and Waste Documentation\[2014 05 27 to LANL.xIs]Sheet1

Highest Exposure Rate [mR/hr] 0.004 Total Weight of contaminated Materials | 0.017621
(pounds)
Millicuries Am-241 2.5E-05 Total Weight of contaminated Materials 8.0E+00
(grams)
Isotopic Isotopic
Isotopic Shipment | |sotopic Shipment Radioactivity Radioactivity
Activities Activities Concentration Concentration
Isotope (miIIiCuries)1 (TBq) (nCl/gram) (Bg/gram)
Pu-238 3.9E-08 1.4E-12 4.9E-03 1.8E-01
Pu-239/240 9.0E-07 3.3E-11 1.1E-01 4.2E+00
Am-2412 2.5E-05 9.2E-10 3.1E+00 1.1E+02
U-233 /234 1.5E-11 5.5E-16 1.8E-06 6.8E-05
U-235 8.6E-13 3.2E-17 1.1E-07 4.0E-06
U-238 2.3E-13 8.5E-18 2.9E-08 1.1E-06
Pu-241 1.20E-06 4.4E-11 1.5E-01 5.5E+00
Isotope Total Radioactivity Radioactivity
Isotope Activity Shipment Activity Concentration Concentration
(milliCuries) (TBq) (nCl/gram) (Bg/gram)
Co-60 8.4E-11 3.1E-15 1.1E-05 3.9E-04
Cs-137 6.2E-11 2.3E-15 7.8E-06 2.9E-04
Sr-90 1.4E-11 5.1E-16 1.7E-06 6.3E-05
Cs-134 7.9E-11 2.9E-15 9.8E-06 3.6E-04
Concentration Total Activities
[nCilgm] [TBq]
Transuranic Isotopes total 3.36 1.0E-09
Fission Product Isotopes total 3.0E-05 8.8E-15
Sum of all isotopes Isotopes total 3.36 1.0E-09

Note 1

Activities for isotopes other than Am-241 are based on isotopic ratios based on air sample from underground
release SGD 2014-067

Note 2

Activity in mCi for Am-241 directly input based on evaluations of survey or assay results

Prepared bm K/‘//-’ /27/44 /¥
/AT

Figure 15e. Copy of COC 14-0179 radiological screening for shipping

Lawrence Livermore National Laboratory
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Approved by Y ; R = |
)

UNCLASSIFIED




Sampling Report for May-June, 2014 WIPP Samples

Working Copy

Page 18 of 19

WP 12-HP3500 Rev. 19
Attachment 4 — Request for Analysis/Chain-of-Custody Record
Sampling program: B\mma.o_ommom_ Control COC Number: \c \D\%%, Page | of \
O SEC
SAMPLE IDENTIFICATION SAMPLE TYPE SAMPLE ANALYSIS TYPE SPECIAL INSTRUCTIONS
NUMBER VOL. FT.?

#| Q- c4 mpo| Sticky Pad H e GCAMMAS fe

ry g8 c4 més | stcKy PAS kg A

5 08 cb mGo| P Samplet Plp

\
}\
o Pulb ¢ mGo | Pyc. Sanple F/p
\
\\

A
P

TURNAROUND TIME REQUIRED: NORMAL RUSH: .\
1. Relinquishedby: R (} pve o= (24 | pgs 1 Receivedby: o S, A\ean \S o NJ« 2/ 1525

Printed Name Signature Date/Time Jnﬂ:.ma Name ma:mnw\ Date/Time
2. Relinquishedby: (el (. NSewen 1, \_ AL 24 M30 5. Receivedby: Leigh W-Brown AW bown b[s[14 1440

Printed Name wﬁ:%m i Date;Time _u-“:ma Name Signature Date/Time
3¢ Relinquished by; 3. Received by:

Printed Name Signature Date/Time Printed Name Signature Date/Time

Figure 16a. Copy of COC 14-0182
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy
Radiological Survey Report
SECTION A
Survey # Date Time Shipment Package #
19/-1584 |og-02-r#| 0930 N/A N/A
Surveyor's printed name:

Location: 7T.M.F
nder

g rourod Sa mpleS

ol ¢

sley

Reason for survey: Receipt [] Processing [] Emplacemefit [] Special Requesm rRwp [

& ok
frostre o
Aua‘ I <

2 <
el .sed oFf

Apr /0 0em
Yy~ /s SESHMES e M A
n Fes . OF-0==IY L7

“ite For A NAL)ISI‘SI

Weekly ] Monthly (]~ Quarterly [J _Annual __ Other
MDA (dpm)
4 del No. Equipment/ | Eff. BKGD or DL
Probe ID# Cal. Due Date (cpm) (mrem/hr)
Tewselecc Sec CoontWfeporl] ©F-10-)Y Tee Covsl ﬁocgq-vi' c-on-mhf
SE0<) 170 iz | WAl s -os-1¥ 243 0| DR T
y ¥ T
L — A
Type:
Alphald Beta/Gamma O Neutron® Contamination X Radiation X
SECTION B Radiological Assessment Filter (RAF)
Time Released (Circle) Activity if not related (otherwise N/A)
/A @ Yes No N/A
SECTIONC COMMENT
& i g ) = 4 |wdichle < 2o0dpom /oo em® o< Avd
’ > Y. 8}16’(7)’0»#3 ow 2B5o-/ "
Fron oF Swipey

Foy Loca
Ample 23 wo? Shippe
Dve 70 dose 700 Argh.

This sur

survey co...

Survayn ‘nature/Date: 76 : ﬁ 5 ‘O{—DD-"/¢
/

< neen review=d for accuracy, regulatory compliance, and radiological impacts. This

RO Pagas (including this page).

Manager'= J'gnature/Date: % 6 -2~y

EA12H "N-1-0
Rev. 2

December 05, 2012
Page 1 of 2

Figure 16b. Copy of COC 14-0182 radiological screening

Lawrence Livermore National Laboratory
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Sampling Report for May-June, 2014 WIPP Samples

WIPP Operational Health Physics - Sample Count Report

240-1!-000-1106 ’

466020907 |

Date: 6/2/2014 9:07:35AM _

i | o]
[oos | [ 1754

Alpha Efficiency:
Alpha Background :

High Voiteye Setting:

1,410.00

€ =_~.__v_2. Sampic iD Total Alpia Activily ‘ Swipe Alpha Activity
(Fixed&Removable (Removable Only

1 m)u _ 0.00 _ -0.26 _

| Franl

Removable Only

Total Beta Activity
Swipe Beta Activit

(Fixed & Removable)

e ] (3]
————

i
2wl ok Dm ) (]
v\.\nv{{\xa

s

T g simel (L L
s-on-"YHF ¢ :
o Bag 232 Baek 73 —F t 0:00 __ 1_ —~0:26- __

g R o] [ ]
1 gag s oot —
g Bazy Brel =1 o0 | [026 ]
it 1 o ]
0 By & Brek [/ | _ oo ] [238 ]

Technician (Print and Sign): A/OL ey %\»\

1000
EL

Reviewed by: Q

O T

Figure 16c. Copy of COC 14-0182 radiological screening
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Sampling Report for May-June, 2014 WIPP Samples

WIPP Operational Health Physics - Sample Count Report

E:: 6212014 9:58:48AM

240-R1-000-1106

— Counting Unit ID:
Sear - 201406020738

O tuee Name:

2 ] ¥ =/504 - \;

_ Tu! .‘ 1
_ Q.,;c,?/xn:.o, zble) _

Alpha Efficiency:
Alpha Backeround :

0.38
0.10

| Beta Effei
{ Heta i s

bea

Tmm_‘:‘a_ ce Sctting:

1,410.00 g

Swige v

Cﬂn:_cf LF On!

sl Bets: Aotivity
2 _.:.a»f_f;of: Je)

Removable Only
(Swipe Beta Activit

[Tcem ][ pPm |

Ceri ] [oem ]

1| Prehzs e .\-o\o

[o00 ] [ -026 |

E,j \\A

12 PreKage s:de

_w mk\\ﬂ\_ %0 M..kﬁ

[400 ] [1032 |
[200 | [ 503 |

[o00 | [ -026 |

14 Package Softems \_M | {

Technician (Print and Sign): § N.W«\ §\

Reviewed by:

(e [P ]

[Ccem | [opm |

[500 ] [[356 |

_ _T\_

[ow] [13%]

HU

Cp

[o00 | [ 1146 |

AY

Paae 10of 1

o

Figure 16d. Copy of COC 14-0182 radiological screening
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Sampling Report for May-June, 2014 WIPP Samples

Workin'g Copy

Radiological Survey Map
SRV~ 7% + 7.5 O 4 y
Symbols: Rate Symbols:
ol ke % = Contact Dose Rate ~ ® = Dose Rate at 30 cm :
No Symbol = General Area Gamma Dose Rate ]

e b A = Neutron reading (Distance symbol in triangle and dose rate adjacent)

Monitoring Symbol: Dose rates in mrem/hr (mR/hr for MicroR meter and Teletector)
= Airsam_.'2 location

Note. Dose rat= measure nents of TRU waste containers reflect payload assembly measurements and not

single waste ccntainer me.surements.
uk
Bag 2] @)J RBag i

//CD Front
=P
10 e /;l7ﬂﬁ
L@ Back
i
Badk @)

) Ba K

187 R 117 MR

1%l @)

L Bak

Surveyor's Signature/Date: Wy o &0~/

December 05, 2012

EA12HP1100-2-0 Page 1 of 1

Rev. 3

Figure 16e. Copy of COC 14-0182 radiological screening, sampling locations
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Sampling Report for May-June, 2014 WIPP Samples

Am241
Cs134
Cs137

Co60
Pu238
Pu239/240
Pu241
Sr90
U233/234
U235
u238
Total

Mass (g):

LSA-1

LSA-II

HAVE
Sample
(mCi)
5.30E-03
1.70E-08
1.30E-08
1.80E-08
8.30E-06
1.90E-04
2.56E-04
2.90E-09
3.20E-09
1.80E-10
4.90E-11
5.75E-03

2.40E+02

HAVE
2.21E-08

2.21E-08

HAVE HAVE ALLOWED
Actconc  Actconc
Sample (Ci)  (Cilg) (Cilg)
5.30E-06 2,21E-08  2.70E-11
1.70E-11  7.08E-14  2.70E-10
1.30E-11 5.42E-14  2.70E-10
1.80E-11  7.50E-14  2.70E-10
8.30E-09 3.46E-11  2.70E-11
1.90E-07 7.92E-10  2.70E-11
2.56E-07 1.07E-09 2.70E-09
2.90E-12 1.21E-14  2.70E-09
3.20E-12 1.33E-14  2.70E-10
1.80E-13  7.50E-16  2.70E-10
4.90E-14 2.04E-16  2.70E-10
5.75E-06  2.40E-08
ALLOWED \VE/ALLOWED
8.10E-10  2.73E+01
>1 Not LSA-I
0.0000027 8.18E-03
<1 LSA-Il ok

HAVE/
ALLOWED

Act Conc

8.18E+02
2.62E-04
2.01E-04
2.78E-04
1.28E+00
2.93E+01
3.95E-01
4.48E-06
4.94E-05
2.78E-06
7.56E-07
8.49E+02

>1

reg

ALLOWED

Consign
ment
2.70E-07
2.70E-07
2.70€E-07
2.70E-06
2.70E-07
2.70E-08
2,70E-06
2.70E-07
2.70E-07
2.70E-07
2.70E-07

HAVE/

ALLOWED

Consign

1.96E+01
6.30E-05
4.81E-05
6.67E-06
3.07E-02
7.04E+00
9.48E-02
1.07E-05
1.19E-05
6.67E-07
1.81E-07
2.68E+01

>1

reg

ALLOWED ALLOWED

A2 (Ci)

*unlimited

Ltd Qty

2.70E-05
0.016
0.016
0.011
0.000027
0.000027
0.0016
0.0081
0.00016

“unlimited

HAVE/
ALLOWED

Ltd Qty

1.96E-01
1.06E-09
8.13E-10
1.64E-09
3.07E-04
7.04E-03
1.60E-04
3.58E-10
2.00E-08

Itd qty

HAVE/ALLO
WED

Type A

1.96E-04
1.06E-12
8.13E-13
1.64E-12
3.07E-07
7.04E-06
1.60E-07
3.58E-13
2.00E-11

2.04E-04

Allowed

RQ (Ci)
0.01
1
1
10
0.01
0.01

A2 determination

Activity
Fraction
9.21E-01
2.95E-06
2.26E-06
3.13E-06
1.44E-03
3.30E-02
4.45E-02
5.04E-07
5.56E-07
3.13E-08
8.52E-09
1.00E+00

fO)/A®)
3.41E+01
1.85E-07
1.41E-07
2.84E-07
5.34E-02
1.22E+00
2.78E-02
6.22E-08
3.48E-06

3.54E+01

HAVE/ALLO
WED

RQ

5.30E-04
1.70E-11
1.30E-11
1.80E-12
8.30E-07
1.80E-05
2.56E-07
2.90E-11
3.20E-11
1.80E-12
4.80E-13
5.50E-04
<1
not RQ

A2 (Ci)
2.82E-02
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imisposal Radioactivity Galculations
and Weights
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Sampling Report for May-June, 2014 WIPP Samples

Radioactivity Estimations for Shipment of MgO Samples
C:\Users\goff\Documents\Goff Fites\Shipment and Waste Documentation\Sample Shipments\2014 05 30 Mgo
samples\Activity Calculations.docx

Introduction

NWP will be obtaining samples of MgO/salt from the Panel 7; Room 7 waste stack. The samples will
include volumes of MgO in PVC pipes. The shielding of the PVC pipe sections and the volumetric
characteristics of the MgO is not accounted for in the standard conversion factors used for bags of
waste associated with the radiclogical event of 2/14/2014. This document will describe the
develonrent of an activity per exposure rate for these samples.

Shipmeiit consists of:
e 5 s-mrles of MgO in a 6" sections of %° PVC pipe
e 3ene, 250n2 %" x 6" foam sample heads.

The ar - ach will be to medel 87 pipe in 3 plastic bags and determine the appropriate uR/h per nCi
convr=~~ factor. Redizactivity cn the foam sample heads will be assumed to be contained in "
pipe sactlons. As the shielding will be less for these samples, the activity calculation will be

coNsa” e,

Methe:in" v
A Miciwt . ald model will be developed to estimate the exposure rale from an activity of Am-241ina

samn’ ' e,
Assurv.. 18t
The: " ickness of the PVC pipe is 0.113" [EngineeringToolBox.com]
The i ... diameter of the pipe is 0.824" [EngineeringTaolBox.com]. Volumers: g...,.)=1ln’=16.4cm3.
The ¢ -+  of PVC pipe is 1.4 gm/cm®. [PNNL-15870]
The - 5f M0 is 3.6 gm/cm®. [PNNL-15870] Mass inside 6" % pipe = 59 grams
The* 'ss of the plastic bags is 4 mil [0.004 inches]
The _=! .. y of the plastic bags is 0.95 gm/cm®. [PNNL-16870)
Calr
The . ctield model indicates that 1 Curie Am-241 in a 3/4" PVC pipe would generate a “contact’
exrc -ts of 2bout 3,000 mR/hour.
This correlate to a conversion rate of:
3oce. .n 10°uR Ci
—_— —% X =[3,000 uR/h per mCi = 3.3E-4 mCi/uR/N
MR 10 mCl
The + 2 should be inputto the Shipment/Disposal Activity spreadsheet. The weight of the
radi - mrterials con be estimated by multiplying the number of sample tubes by 59 grams.

Pre );IL/“_CZ#% Zeviewad byg%f 26/ Approved by, l:E ) S /7’5‘ I (4

Figure 16h. Copy of COC 14-0182 radiological screening for shipment MgO
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy
@lﬂ\\m -HP3500 Rev. 19 Page 18 of 19
Attachment 4 — Request for Analysis/Chain-of-Custody Record
Sampling program: O Radiological Control COC Number: \% |\\NW Page \ of \

0 SEC

\ Cletn Blks WC smegs, &&N@«
9, RIS €5 Gub | misc maten's] V) a
#3 Lle Y Ly | misc materis] 1 J~

TURNAROUND TIME REQUIRED: NORMAL ) RUSH: \

1. Relinquishedby: ODoe %.am.\ 24 ¢ \<\>\ 390 1 Receivedby: mo_ +\U.Z.n§>,\ﬁA\N|/ m\“\\i /300

Printed z»:ﬁ \&au_cs o%m\ﬂ_am Printed Name _m: ure Date/Time

2. Reinquishedby: Oberts. Mienan 7 { L 4/4/14 |w2. Receivedby: Leigh W.Brown S.m.s:: Gfsfiy 1439
Printed Name mﬂ:&m Date/Time vw_“ﬁn Name m_mam_Eo Date/Ti m_..su

3. Relinquished by; 3. Received by:
Printed Name Signature Date/Time Printed Name Signature Date/Time

Figure 17a. Copy of COC 14-0183
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy
Radiological Survey Report
SECTION A
Survey # Date Time Shipment Package #
=150 | 6-4-14 /30 DA VA
Location. Surveyor's printed name:
TMFE CShipping container ) Frank Beckrman
Reason for survey: Receipt 0 Processing UJ  Emplacement [0 Special Request & RWP [
Weekly 0 Monthly O Quarterly 0 Annual O Other O
MDA (dpm)
Model No. Equipment/ | Eff. BKGD or DL
Probe ID# Cal. Due Date (cpm) (mrem/hr)
%o /9383 \i7s9//rs9d2e6 | 512715 X2 |AA23
360 /y3-77 1o/ (TH B8y | 512715 77 |\PRLG
appP 1642 | v | 2-25-15 M- A
= -
lennelec llos |Gt | 3-/9-15 “Pepert j,icg/r*f'
M
e
g Survey Type:
Alpha o Beta/Gamma o __ Neutron o Contamination o Radiation o
SECTION B Radiological Assessment Filter (RAF)
Time Released (circle) Activity if not related (otherwise N/A)
N N N/A Yes No N A_
SECTION C COMMENTS

'mc_,}é_c. o be Sent

Aosevetes. Fi3 £~

own & < 2oodom | looan® Bteu.
L Soodpmiltoocw® Alpha ant L |leosdpn | lecocm

‘o SRS. Smeers |

w14

Sureey Pe.c‘(ormcé. on Shipping Conteinel eith valersrcend :
and L cre. <Aodpm lloocm™ Alphec,

Ditect (risks an smeen locekin§ aure

J"/3¢J¢‘ . Sec Mep Lop

Semples

Surveyor's Signature/Date:///Z/L/-—* £-Y-/4

survey contains:

This survey has been reviewed for accuracy, regulato
Pages (including this page).

ry compliance, and radiological impacts. This

Manager's Signature/Date: ( ‘ ‘J L R lé - L_\-}l,(/

EA12HP1100-1-0
Rev. 2

COPY

Page 1 of 2

Figure 17b. Copy of COC 14-0183 radiological screening
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Sampling Report for May-June, 2014 WIPP Samples

WIPP Operational Health Physics - Sample Count Report

_cuﬁ 6/4/2014 1:36:23PM 4

Counting Unit ID:
Procedure Name:
Count time (min):

Smear - 201406041336

Batch Key:

Survey Number: ~ £l \MMD

Oun_ﬁ. = _ Sample ID _

TOP LID

SIDE

Technician (Print and Sign):

Alpha Efficiency: 033
Alpha Background : 0.00
240-RI-000-1105
Beta Efficiency: 049
1.00 Alpha Beta 'Beta Background: 1.70
MDA MDA
18,247 _m|co_ _Ia _ High Voltage Setting: 1,410.00 ‘_
Total Alpha Activity Swipe Alpha Activity Total Beta Activity Removable Only
(Fixed&Removable) (Removable Only) (Fixed & Removable] (Swipe Beta Activity)

[ cem || pem |

[ cem | [ pPMm |

2.3 [l 7z5 ]
g 1[I ]

0.00 __ 0.00 _
_ 6.00 _ 17.95 _

arlﬂunh kran

= —

Reviewed by:

[cem | [ ppm

| [ cem | | ppm |

_ww _ _QMM _ 3.00 2.63

(32 ] [Ré7 ] [1e] [ 1885 ]

ot
4
©

Figure 17c. Copy of COC 14-0183 radiological screening
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy
Radiological Survey Map

SRV- 9« (530
Contamination Symbols: Dose Rate Symbols:
O =Contamination Survey 3 = Contact Dose Rate @ = Dose Rate at 30 cm

No Symbol = General Area Gamma Dose Rate

= Large area wipe : : Ry :
A =Neutron reading (Dislance symbol in triangle and dose rate adjacent)

Monitoring Symbol:
O = Air sample location

Dose rates in mrem/hr (mR/hr for MicroR meter and Teletector)

Note: Dose rate measurements of TRU waste containers reflect payload assembly measurements and not
single waste container measurements.

Surveyor's Signature/Date% &- a /5

EA12HP1100-2-0 December 05, 2012

Rev. 3 COPY Page 1 of 1

Figure 17d. Copy of COC 14-0183 radiological screening, sampling locations
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy
Radiological Survey Report

SECTION A
Survey # Date Time Shipment Package #
i9-1515 | 4-3-1¢ )00 r> 14 u)/¢
Location: 7 ».F, Surveyor's printed name:
unsdexéround SAMPIES ok s //‘5/(*1

Reason for survey: Receipt [] Processing [0 Emplacement [] Special Request I RWP B
Weekly (1 Monthly (]~ Quarterly [ _Annual __Other

MDA (dpm)
Model No. Equipment/ | Eff. BKGD or DL
Probe ID# Cal. Due Dale (cpm) (mrem/hr)
TZromElec SEE Repprer | 71014 Ség Repprs
A356~] ’575/;41[ ) 2-18-19 J.07 MR 4O pe

A
Type:
Alpham Beta/Gamma [] Neutron [x] Contamination Radiation K1
SECTION B Radiological Assessment Filter (RAF)
Time Released (Circle) Activity if not related (otherwise N/A)
~ / A @ Yes No Ao /74
SECTION C COMMENT

Sw)pes #/— H6 16dicaTE K RO AP f100 imRg Ard
& 200 9pm frocem? B-§

SEL mdp For LocaTionS @F Swypes Aod DoSE RTes
CFF-5/78 /Pelease

i : i, // i
Surveyor's Signature/Date: s /@ ; & 5=/

This survey has been reviewed for accuracy, regulatory compliance, and radiological impacts. This

survey contains: __- Pages (including this page).

Manager's Signature/Date: (\ J k Y i ].ﬂ‘ '3>..’\,‘

£A121HP1100-1-0 P ../  December 05, 2012
Rev. 2 Ea },{ Page 1 of 2

Figure 17e. Copy of COC 14-0183 radiological screening

Lawrence Livermore National Laboratory UNCLASSIFIED

58



Sampling Report for May-June, 2014 WIPP Samples

L Jo | abeq

[oso | [Looz ]

ey

Z
[ Py
/

1Aq poaIAdy

(\\&«%\%ﬁi«\\ > ~Frgls ‘(udlspue)

[ et ][ oot

|

i

ulg) UBRIUYIY Y,

>=

CcOP

> 209

..M.%%YQ

o

[ 61 | [Looo | [ oco- ] [ o000 | _ / e T il
=l L

g ] [Too1 ] ? [oro- ][ 000 ] 305 P p PIZ
950 | [o0z | _ (w1 | [0t | EH_ svowd Py Y E

[[9s0 | [Tooz | [ \m _ [ oro- | [ o000 ] m " | yovg - lp?Y z
6l'e- | [ o000 ] V- | [ oco- ][ 000 | / Leny =, ¥ 1
wda | [ wdd | [ waa | [wao ] Wda WdD Wdd || wdd

o,-_;_.«u< r1ag] oding) (d1qesoway ¥ paxiy) (AfuQ 31qeAowy) (d1qeAowY P paxty)

AJuQ ajquAoway A1Anay elag reoL Arandy eydpy ading Anandy eydpy [eroL ajojdures ho_m_uau

—

000171

:3umpag a8e30A ySiy _

0Ll
€5°0

ipunoadyoeg ejog
:Louarong epg

0€°0
or'o

: punoayoeg eydyy
:Koudrnyyg vydyy

YA
epg

VAW

09¥'12

M\\Q\ b/ HPqUNN Aoaing

1] yaeg

eydyy

FE01€090p (0T - leaws

2€01-000-14-0¥T

:(unw) awyy Juno)
IQWEN 2InPAV0IY
:@] 3upn ununo)

hzémvmo_ v102/€/9

eq

310day yuno)) aydwieg - sa1sfy yieoy [euoneaad() JITAA
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Sampling Report for May-June, 2014 WIPP Samples

Working Copy
Radiological Survey Map
SRV- /4-/5/5
Symbols: Rate Symbols:
o = inati o
Contamination Survey 7 = Contact Dose Rate @ = Dose Rate at 30 cm
= Large area wipe No Symbol = General Area Gamma Dose Rate
A =Neutron reading (Distance symbol in triangle and dose rate adjacent)
('L )Monitoring Symbol: <
= oy Dose rates in mrem/hr (mR/hr for MicroR meter and Teletector)

O = Air sample location

Note: Dose rate measurements of TRU waste container: reflect payload assembly measurements and not

single waste container measurements.

gac® | Bae ¥ 2
L freoT

T ®
PRI (0 e 299 93408,
MR e '®6ACK

@) RACK 1

Q3 SO~ ErsTrungosT Lickg@ouwsd = S.07 Ap

BAc*S

@+ fm*;‘r

/’?'93/“?/‘6
-® 64<K

Surveyor's Signature/Date: W %{ &-5-/ ¢
ecember 05, 2012

EA12HP1100-2-0
@@P Page 1 of 1

Rev. 3

Figure 17g. Copy of COC 14-0183 radiological screening, sampling locations
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Sampling Report for May-June, 2014 WIPP Samples

Shipment/Disposal Radioactivity Calculations
Isotopic Activity Calculation based on Input of Am-241 Activity and Weights
2 ‘large area wipe holders’ contaminated in the:WIPP.underground "

C:\Users\gofft\D: \Goff Flles\Ship and Waste Documentalion\Sample Shipments\2014 06 04 2 MgO
ples\(2014 06 03 P direct input radioactivity preadsheet.xis]Sheet1
Highest Exposure Rate [mR/hr] 0.003 Total Weight of contaminated Materials 0.9
(pounds)
Millicurles Am-241 50E.03 | TotalWeight of contaminated Materials | 4 gpig2
(grams) E
) 3 Isotoplc Isotopic
Isotopic Shipment | |sotopic Shipment Radioactivity Radioactivity
Activities Activities Concentration Concentration
Isotope (milliCuries)' (TBq) (nCl/gram) (Bg/gram)
Am-241° 5.0E-03 1.9E-07 1.3E+01 4.7E+02
Cs-137 1.3E-08 4.7E-13 3.2E-05 1.2E-03
Pu-238 7.8E-06 2.9E-10 2.0E-02 7.3E-01
Pu-239/240 1.8E-04 6.7E-09 4.6E-01 1.7E+01
Pu-241 2.42E-04 8.9E-09 6.1E-01 2.3E+01
Th-228 1.04E-07 3.8E-12 2.6E-04 9.7E-03
Th-230 8.89E-10 3.3E-14 2.2E-08 8.3E-05
U-233 1234 3.0E-09 1.1E-13 7.5E-06 2.8E-04
U-235 1.7E-10 6.4E-15 4.3E-07 1.6E-05
U-238 4.6E-11 1.7E-15 1.2E-07 4.3E-06
Isotopic
Concnetration Total Activities
[nCilgm] [TBql
Transuranic Isotopes total 13.67 2.0E-07
Fission Producl Isotopes tolal 3.2E-05 4.7E-13
Sum of all isotopes Isotopes total 13.67 2.0E-07
Note 1 [Activities for isolopas other than Am-241 are based on isotopic ratios based on air sample from underground
SGD 2014-067
Note 2 |Activity in mCi for Am-241 based on TBD- 2014-C03.

: ab%@//a/%o/% i S 6t 1

A G
Approved by W = v \/I\Q

) Original

If Stamp color Is Blue

Figure 17h. Copy of COC 14-0183 radiological screening for shipment
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Sampling Report for May-June, 2014 WIPP Samples

Radioactivity Estimations for Shipment of MgO Samples
C:\Users\gofft\Documents\Goff Files\Shipment and Waste Documentation\Sample Shipments\2014 06 04 2 MgO
samples\Activity Calculations.docx
Introduction

NWP has obtalned samples of MgO/salt from the Panel 7; Room 7 waste stack. The sample includes
a blank sample pipe and 2 contaminated sample holders. This document will describe the
development of an activity per exposure rate for these samples.

The approach will be to model the 6" pipe in 3 plastic bags and determine the appropriate uR/h per
mCi and mCi/uR/h conversion factors.

Methodology :
A MicroShield mode} will be developed to estimate the exposure rate from an activity of Am-241 on a
‘large area wipe' holder in three plastic bags.

Assumptions:

e The surface of the wipe holder is about 2 %" x 6" foam.

o Self shielding of any Am-241 in the foam matrix is ignored as the calculations will be based on the
photon generation and measurements.

» Itis assumed that the wipe holder is in 3- 4 mil poly bags [0.012 inches]

Calculations
The results of the MicroShield model are shown on Attachment 1. As can be seen from the model, 1
milli-Curie of Am-241 would generate about 85 mR/hr through 3 4 mil plastic bags at %2

This would correlate to a conversion rate of:
85 mR/h 10°uR

x =[85,000 uR/h per mCi = 1.2E-5 mCI/uR/M|
mCi mR

The measured exposure rates on the two wipe holders are 120 and 300 uR/h [Bags 2 & 3 on survey
14-1515, attached). This correlates to Am activities of 1.4E-3 and 3.6E-3 mCi for a total of 5E-3 mCi.

The activity should be input to the Shipment/Disposal Activity spreadsheet. The weight of the wipe

holders was measured at 7 ounces ~ 200 grams. Therefore, the input weight is 14 ounces or 0.875
pounds.

Prepared ;T-@;&, Reviewed % %/ Approved M
. (2

Original

If Stamp color Is Blus

Figure 17i. Copy of COC 14-0183 radiological screening for shipment MgO
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Sampling Report for May-June, 2014 WIPP Samples

Radioactivity Estimations for Shipment of MgO Samples
C:\Users\gofft\Documents\Goff Files\Shipment and Waste Documentation\Sample Shipments\2014 06 04 2 MgO
samples\Activity Calculations.docx

Attachment 1
Model of Wipe Photon Emissions

MicroShield v6.02 (6.02-00176)
Washingtan-TRU-Solutions

Page b File Ref:
; DOS File : _large area wipe holder.ms6 Date:
i Run Date: June 3, 2014 By:
Run Time: 3:12:12 PM Checked:
Duration : 00:00:00
! i Case Title: Wipe Holder
/ Dascription: 1 mCl on surface of Wipe Holder
| y:4- Aren - Vertical
2 Source Dimenslons
' Width 6.35cm 2.5In
] Height 15.24 cm 6.0in"*
H Dose Points
i X . £ Z
' #1 1.27 am 7.62 cm 3.175cm
; 0.5In 3.0In 1.3In
5 Shields
i Shield Name
3 Shleld 1 012 1in plastic 0.55
Alr Gap Alr 0.00122
Source Input
Grouping Method : Actual Photon Energles
( Nuglide o .
Am-241 1.0000e-003 3.7000e+007 1.0333e+001 3.8233e+005
' X
I Buildup
: The material reference is : Shield 1
| Intagration Parameters
Z Directlon 20
Y Direction 20
Results
Enaray Activity Fluence Rate Elyence Rate Exposure Rate Exposure Rate
MeV phatons/sec MaV/cmz2/seG MaV/cm?/sec mR/he mR/he
No Bulldug With Bulldup No Buildup With Bulldup
0.0139 1.580e+07 6.574e+02 6.676e+02 7.166e+01 7.277e+01
l 0.0263 8,880e+05 1,396e+02 1.430e+02 2.050e+00 2.09%9e+00
0.0332 3.922e+04 - 8.478e+00 8.691e+00 6.238e-02 6.395e-02
I 0.0595 1.328e+07 5.535e+03 5.637e+03 1.110e+01 1.131e+01
| 0.0692 6.635e+04 3.233e+01 3,291e+01 £-02 5.652e-02
! TOTALS! 3.008e+07 6.372e+03 " 6.489e+03 8.630e+01
1
)
i
]
I
Figure 17j. Copy of COC 14-0183 radiological screening for shipment MgO
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Sampling Report for May-June, 2014 WIPP Samples

HAVE/ HAVE/ HAVE/ HAVE/
June 4 Samples HAVE HAVE HAVE ALLOWED ALLOWED ALLOWED ALLOWED ALLOWED ALLOWED ALLOWED ALLOWED
Sample Actconc Act conc Consign
Nuclide (mCi) Sample (Ci) (Ci/g) (Cilg) Act Conc  ment Consign A2 (Ci) Ltd Qty Ltd Qty Type A
Am241 5.00E-03] 5.00E-06] 1.25E-08] 2.70E-11| 4.63E+02| 2.70E-07| 1.85E+01| 2.70E-02 | 2.70E-05 1.85E-01] 1.85E-04
Cs137 130E-08] 1.30E-11| 3.25E-14| 2.70E-10] 1.20E-04] 2.70E-07| 4.81E-05| 6.00E-01 | 6.00E-04 2.17E-08| 2.17E-11
Pu238 7.80E-06] 7.80E-09| 1.95E-11 2.70E-11| 7.22E-01| 2.70E-07| 2.89E-02| 2.70E-02 | 2.70E-05 2.89E-04| 2.89E-07|
Pu239/240 180E-04] 1.80E-07| 4.50E-10| 2.70E-11] 1.67E+01| 2.70E-08] 6.67E+00| 2.70E-02 | 2.70E-05 6.67E-03| 6.67E-06
Pu241 242E-04| 2.42E-07| 6.05E-10] 2.70E-09] 2.24E-01| 2.70E-06] 8.96E-02| 1.60E+00 | 1.60E-03 1.51E-04| 1.51E-07
Th-228 1.04E-07| 1.04E-10| 2.60E-13| 2.70E-11| 9.63E-03| 2.70E-07| 3.85E-04| 2.70E-02 | 2.70E-05 3.85E-06| 3.85E-09
Th-230 8.80E-10| B8.89E-13| 2.22E-15| 2.70E-11| B8.23E-05] 2.70E-07| 3.29E-06| 2.70E-02 | 2.70E-05 3.29E-08| 3.29E-11
U233/234 3.00E-00] 3.00E-12| 7.50E-15| 2.70E-10| 2.78E-05| 2.70E-07| 1.11E-05| 1.60E-01 | 1.60E-04 1.88E-08| 1.88E-11
U235 1.70E-10| 1.70E-13| 4.25E-16] 2.70E-10] 1.57E-06] 2.70E-07| 6.30E-07 & *
U238 460E-11| 4.60E-14] 1.156-16] 2.70E-10| 4.26E-07| 2.70E-07 1.70E-07 * ”
Total 543E-03 5.43E-06 1.36E-08 4.81E+02 2.53E+01 1.92E-01 1.92E-04
>1 >1 *unlimited  *unlimited <1 <1
DOT Rad DOT Rad Ltd Qty N/A
Mass (grams):  4.00E+02
A2 determination
Activity
Fraction f(i)/AG)
9.21E-01  341E+01
2.39E-06  3.99E-06
1.44E-03  5.32E-02
3.31E-02  1.23E+00
446E-02  2.79E-02
1.92E-05  7.09E-04
1.64E-07  6.06E-06
5.52E-07  3.45E-06
3.13E-08
8.47E-09 A2 (Ci)
1.00E+00 3.54E+01 2.82E-02

Figure 17k. Copy of COC 14-0183 radiological screening
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