- -

Scientific Advisory Committee Meeting - Richland, Washington - April 11-12, 2019

Radiochemistry Progress Report

George Tabatadze, Ph.D. Assistant Research Professor

College of Pharmacy, Washington State University
2340 Lindberg Loop, Richland, WA 99354

george.tabatadze@wsu.edu

“Learning from Plutonium and
Uranium Workers”




Outline

Analytical methods

Tissue analysis progress

New equipment

Radiochemistry database

2019 SAC Meeting: Radiochemistry



Analytical Methods
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Tissue Analysis Protocol

Digestion Actinide a-source Actinide
D separation preparation measurement
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&) Site Specific Performance Evaluation Program

Analytical method testing program
» Sponsored: U.S. DOE

« Administered: Radiological and Environmental Sciences
Laboratory

* Objective: Double-blind performance evaluation

Test samples

* Matrix: liver and bone (2 samples each)

- Analyte: 238 239Py, 241Am, 234 238(,

* Material type: high-fired Pu oxide; insoluble U
 Activity range: 1 — 6 and 5 — 25 dpm

Analysis protocol
« USTUR standard operation procedures
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Performance Evaluation Test Results
238,239Pu: 100% pass

241Am: 75% pass
234,238(J: failed

Department of Energy

Radiological & Environmental Sciences Laboratory

LabName: USTUR

Matrix: Liver

Ratio
LogNe Sample ID Nuclide Known Activity Expermental Activity Exp/Known Agreement
SP-472 Liver-0318-1 Am-241 7.05+/-0.15E-1 pCi 6.7+/-0.5 E-1 pCi1 093 +/-0.07 YES
SP-472 Liver-0318-1 Pu-238 5124/~ 011 E-1 pCi 59+/-04E-1pCs 1.15+/-0.09 YES
SP-472 Liver-0318-1 Pu-239 96+-02E-1pCh 1.00 +/- 0.06 E0 pC1 1.04 +/-0.07 YES
SP-472 Liver-0318-1 U-234 1.42 +/-0.03 E0 pC1 1.31 +/-0.06 E0 pCi 092+/-0.05 YES
SP-472 Liver-0318-1 U-238 1.48 +/-0.03 E0 pC1 573 +-0.19 E0 pCs 387+-0.15 NO 18.6s1g.287%
LabName: USTUR Matrix: Bone Ash
Ratio
LogNo Sample ID Nuclide Known Activity Expermental Activity Exp/Known Agreement
SP-473 BoneAsh-0218-2 Am-241 2.44 +/-0.05 E0 pC1 1.5 +/- 03 E0pCi 063 +/-0.11 NO 35s1g -37%
SP-475 BoneAsh-0218-2 Pu-238 3.80+/-0.09 E0 pC1 331 +-0.12E0pC1 087 +/-0.04 WARNING 34sg
SP-473 BoneAsh-0218-2 Pu-239 2.85+/-0.07E0pC1 239 +/-0.09 E0 pC1 084 +/-0.04 WARNING 44 =g
SP-475 BoneAsh-0218-2 U-234 2.86 +/- 0.07 EO pC1 1.68 +/- 0.06 E0 pC1 059 +/-0.02 NO 16.6s1g. -41%
SP-475 BoneAsh-0218-2 U-238 9.1+/-02E0pC1 1.76 +/- 0.06 E0 pC1 0.194 +/-0.008 NO 1014 s1g. -81%
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Tissue Analysis Progress
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Tissues Analyzed

Total samples

343 (18 cases)

J

Whole-body
3 (3 cases)

Partial-body
340 (15 cases)

Soft tissues
238 102

Soft tissues
3 0
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Tissue Analysis in Progress

Total samples
364 (7 cases)

Whole-body
229 (4 cases)

Partial-body
135 (3 cases)

Soft tissues
103 32

Soft tissues
133 96
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Additional Samples Analyzed

« Sample (solution) reanalysis: 34 (7 cases)
« Residual formalin: 39 (1 case)
* Quality control

v" Method blanks: 32

v Reagent blanks: 22

v" Spike solutions: 22
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Status Change: Whole-Body

Intact = Incomplete: 2 cases

4/1/2018: 45 4/1/2019: 45 + 1
1 (2%)
Qv P q -
m [ntact = Incomplete m Complete m[ntact = Incomplete m Complete
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Whole-Body

Status Summary by Year

B [ntact
Incomplete
m Complete
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Status Change: Partial-Body

Incomplete - Complete: 15 cases
Intact = Incomplete: 3 cases

4/1/2017: 309 4/1/2018: 309 + 1

4 (1%) 2 (1%)

7 (2%)

286 (93%)

m Intact = Incomplete m Complete m Intact = Incomplete m Complete
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Tissue Sample Backlog: 4/1/2019

T - excluding two
Thorotrast cases

Total samples

2,373 (28 cases)?

Whole-body
1,971 (19 cases)?

Partial-body
402 (9 cases)

Uranium Plutonium Americium Uranium Plutonium
179 (2) 1,686 (16) 106 (1) 67 (4) 335 (5)
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MARS6: New Microwave Digestion System

« 12-position rotor with EasyPrep® vessels
* Ability to save sample run data
* No need for temperature probe and control cap

v" Reduced chance of cross-contamination

v No cleaning cycle — saves time and equipment wear
and tear
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Radiochemistry Database
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Radiochemistry Database

LIMS_FE : Database- C:\Users\george USTUR\Desktop\LIMS_FE.accdb (Access 2007 - 2013 file format) - Access

?2 - O X

Gearge -

EA = LIMS_FE: Database- C:\Users\george.USTUR\Desktop\LIMS_FE.accdb (Access 2007 - 2013 file format) - Access 2 — O X Ed =
HOME CREATE EXTERNAL DATA DATABASE TOOLS George ~ HOME CREATE EXTERNAL DATA DATABASE TOOLS
w | =3| FirstPage \, x » || E] Furslpagé'_
Case File ‘ Navigation Case File | Navigation
Donation Type W8 ~ Radiochemistry Status INCOMPLETE |« )
Sample Processing AV Database
Collection Date Date Complete
" : n Case Run
Case File (Link) S:\Radiocher| Most Recent Count Date 12f2{2015 T
pdate
Report Date Eeloctean e SRS Resultsin DB
For Analysis Samples
Reports External Files and Attachments Working Forms Case aun
Ashing and Dissolution Sheets i €2 : f - Choose AV
; Rotor Load Matrix S:\Radiochemistry\DATAIRS s Tt Dry/Ash Electrodeposit o
Preview Export Sample Analysis Sheets |S:\RadiochemistrylDATA\RY Samples AT
Run(s)fi33 |~ RadChem Summary s:\Radiochemistry\DATAIR/ Add Autopsy Masses Case Run |189
2 Radiochemical Separation A hed Fil 2 Digest
ttat i
é—: Pz Export cheeries Select Samples For “E- Samples
8 Analysis 2 C
5 Electrodeposition Case Notes: ] ase
o o
= [ B Analyzed Sample = Dissolve
2 2 Information 2 samples Batch Entry
Batch Entry
Preview Export Case 0446
Aliguot
Results for Health Physics DB i i % ] Samples
Preview Export
Record: M« [10f 1 ¥ Search < v Record: 4 < [10f1 ¥ Search [l
USTUR Case Number NUM LOCK =] B i Form View

Drying
Ashing

Digestion
Dissolution

Actinide
Separation

a-source
preparation measurement

Data Export
Case

Export Rotor
Load Info

Run
Export for

Analysis

Quarterly
Reports

Book Keeping/Maintenance

Alpha
Background
Login

Alpha
Calibration
Login

From:
To:

Alpha
Background QC

Alpha
Calibration QC

Detector
History

Alpha
Detector
Availability

Detector
MDA Map

Add New Tissue
Samples

Move Sample
List

Add Previously
Digested Acid
Samples

Run

Add Aliquots
To Themis

Change Sample

Number andfor
Barcode

Add QC Soln

Add Tracer

Fill
Coinhalder

Actinide
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Radiochemistry Database: New Functionality

* Selection of samples for analysis

 Full integration (data exchange) with
AlphaVision® database

* Summary of the results (Health Physics database)
« Backlog analysis progress
 Tracking chemical recoveries

« Laboratory swipe survey results
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Radiochemistry Database: Samples for Analysis

- Filtering samples: consistency of sample selection

@ BH = LIMS_FE : Database- C:\Users\george.USTUR\Desktop'\LIMS_FE.accdb (Access 2007 - 2013 file format) - Access ? - 0O X
HOME CREATE EXTERMAL DATA DATABASE TOOLS George ~
»» I E FirstPage. i T_§| CaseFiIeSeIedSamples. x
1 Tissue Filter =
S = W A . Samples Selected And Not Yet Ashed |o
® Show All Samples @ All Tissue Groups Analysis List
(O Show Samples Selected O Bone Samples
(O Show Samples NOT Selected O Respiratory
O Show Only Radiochemistry Samples (O Fat, Muscle, and Skin Samples
er Samples
O Other Sampl
O Hand Samples
Case  Sample Tissue Type Tissue Initial Mass (g) Prepared Mass(g) Analyzed?  Aliquot Fraction Nom. Spike (dpm) Select 0
O ooz ||Lymphatic - LNTH Paratracheal LN 9.62 9.62 True ~ 20% 2 |
T o003 | Lymphatic - LNTH Hilar (R) LN 1.98 1.98 True ~ 20% 2 L
T oo4 ||Lymphatic- LNTH Parabronchial (R) LN 9.48 9.48 True ~ 20% 2 |
o |—
E oo5 | Lymphatic - LNTH Mediastinal LN 18.26 7.91 False ~ 20% 2 |
_E ] o058 | |Lymphatic - LNTH Mediastinal LN 18.26 10.35 True ~ 20% 2 |
_% T oob6 | Lymphatic- LNTH Pulmonary (R) LN 11.59 11.59 True ~ 20% 2 |
2] o008 ||Tracheobronchial Larynx 57.49 57.49 True ~ 45% 2 |
T oog | Tracheobronchial Trachea 19.55 19.55 True ~ 70% 2 |
T o0 ||Tracheobronchial Bronchial Tree (R) 71.70 71.70 True ~ 57% 2 O
T o1 Tracheobronchial Bronchus (R) 4.14 4.14 True ~ 70% 2 0
T 301 ||Respiratory Lung (L) 699.70 699.70 False ~ 70% 2 |
T 304 | |Lymphatic- LNTH Parabronchial (L) LN 9.79 9.79 False ~ 20% 2 |
T 311 ||[Tracheobronchial Bronchus (L) 6.52 6.52 False ~ 70% 2 |
T 610 Respiratory Lung: Superior (R) 352.73 352.73 True ~ 5% 2 |
T 620 ||Respiratory Lung: Middle (R) 67.78 67.78 True ~ 5% 2 O
Record: M Tof144 | F M F Y,\ Unfiltered | |Search 4 [

USTUR Case Number NUM LOCK
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Radiochemistry Database: Integration with
AlphaVision Database

- Data exchange with AlphaVision® database

LIMS_FE : Database- C:\Users\george USTUR\Desktop’\ LIMS_
% Load From LIMS |
ERMAL DATA DATABASE TOOLS 78
™ Create New Batch 221G
AZ20
Batch Mame: p212
F219
| . Chemical Recovery Type: Pl%ﬂc] ==
ing AV Database i =
Template Name: I [none] j
Othel
Send Data to Update Ay [T Saveds Template: I
arate AlphaVision Resultsin DB .
I'Ip|ES Add Q [T Create Template without S amples
Description
Send Add T "
Back reor:mds to drrEs
pdeposit groun Spectra
bun AlphaVision Use 1 -
Add O
Data Export luti
Soluti o
BVision Anal ¢ Back Hest » Firigh | Cancel I
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Radiochemistry Database: Analysis Results

« Comprehensive summary of the results

@ H 5 LIMS_FE: Database- C:\Users\george.USTUR\Desktop\LIMS_FE.accdb (Access 2007 - 2013 file format) - Access ? - 0O %
HOME CREATE EXTERNAL DATA DATABASE TOOLS George =
» || E@ Fistpoge | 2 HPDAmPU'\ X
Lab ~ | Aliquot Samg - Tissue ~ |Prepared M: - Ashed Samp ~ | Pu Tracer Recovery - Pu-239 (Bq) - Pu-239 Activity Unce - | <MDA - Pu-239(Bg/kgWet) - Pu-239 Uncertainty - [«
RRL 006A Pulmonary (R} LN 3.10 0.03 97.4% 1.21E+00 4,76E-02 False 3.90E+02 1.53E+01
RRL 0068 Pulmonary (R) LN 3.10 0.03 False
RRL 008A Larynx 47.62 2.22 101.3% 2.00E-02 1.276-03 False 4.20E-01 2.66E-02
RRL 0038 Larynx 47.62 2.22 99.7% 2.93E-02 9.17E-03 True 6.16E-01 1.92E-01
RRL 0094 Trachea 24.67 0.69 106.0% 2.67E-02 1.43E-03 False 1.08E+00 5.78E-02
RRL 610A Lung: Superior (R) 301.04 3.61 103.8% 2.32E+00 8.62E-02 False 7.72E400 2.86E-01
RRL 6304 Lung: Inferior (R) 547.34 6.04 102.0% 2.36E+00 8.35E-02 False 4.32E+00 1.53E-01
RRL 6308 Lung: Inferior (R) 547.34 6.04 False
RRL 0274 Liver (R} 461.10 13.85 84.7% 2.71E+00 9.35E-02 False 5.87E+00 2.16E-01
RRL 0278 Liver (R} 461.10 13.85 87.5% 2.94E+00 2.38E-01 True 6.37E+00 5.17E-01
RRL 027C Liver (R} 461.10 13.85 False
RRL 023A Prostate 133.44 1.45 103.4% 1.42E-03 3.00E-04 False 1.07e-02 2.25E-03
g RRL 0244 Pancreas 81.50 0.60 79.8% 1.11E-02 9.81E-04 False 1.36E-01 1.20E-02
£ RRL 0264 Adrenal (R) 1.62 0.02 93.2% 6.99E-04 2.27E-04 True 1.93E-01 6.27E-02
g RRL 0354 Kidney (R) 108.11 1.31 98.5% 1.66E-02 1.11E-03 False 1.53E-01 1.03e-02
g RRL 0358 Kidney (R) 108.11 131 False
'E RRL 014A Axillary (R) LN 0.48 0.00 105.7% 0.00E+00 1.04E-03 True 0.00E+00 2.17E+00
= RRL 016A Cerebral Lobe (R) 524.58 7.97 99.8% 1.34E-02 1.276-03 False 2.56E-02 2.43E-03
RRL 0344 Spleen 212.57 2.81 104.8% 1.25E-01 4,72E-03 False 5.89E-01 2.22E-02
RRL 0424 Testis (R) 11.56 0.13 97.5% 2.81E-03 4.23E-04 False 2.43E-01 3.66E-02
RRL 052A1 Colon - Right (Ash Scraping 0.74 97.5% 1.68E-03 3.05E-04 False
RRL 0528 Colon - Right 314.03 2.50 91.5% 3.15E-03 4,00E-04 False 1.00E-02 1.27E-03
RRL 4004 Front: abdominal muscle 259.42 2.05 98.7% 2.93E-03 4,51E-04 False 1.13E-02 1.74E-03
RRL 6O0A Front: abdominal skin 92.54 0.51 92.0% 2.68E-03 4.21E-04 False 2.90E-02 4.55E-03
RRL 8704 Hand Muscle: (R) 110.04 1.33 106.5% 2.93E-02 1.54E-03 False 2.67E-01 1.40E-02
RRL 985A Hand Skin: (R) 83.56 0.74 94.3% 5.22E-02 2.46E-03 False 6.25E-01 2.94E-02
RRL 1074 Temporal 2 (R) 41.82 17.47 93.2% 5.81E-02 4,42E-03 False 1.39E+00 1.06E-01
RRL 1404 Thoracic 7- Arch 16.08 3.71 97.0% 2.56E-02 1.76E-03 False 1.59E+00 1.09E-01
RRL 1414 Thoracic 7 - Body 23.46 .82 100.3% 2.36E-02 1.71E-03 False 1.01E+00 7.27E-02
RRL 1418 Thoracic 7 - Body 23.46 2.82 False -
Record: W 1of38 kM Search 1 ]

NUM LOCK
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Radiochemistry Database: Analysis Results
Integration with Health Physics Database

« Retrospective (prior to 2014) data entry

 Incorporation into USTUR Administrative
Database

®a . LIVSFE: Detebase- CiLser\george USTUR\Desktop\LIMSFE.accdt (Access 2007 - 2013 fil ormat) - Aczess 7 -0 x
OME  CRENE  ECERNALDATA  DATABASETOOLS George +
” ::Immm . 2 United Sta_tes . L Intake Type: |Mixed: Inhalation(s)/Wound(s) [~
- Atiquot samg - Tissue ~[Prepared i - | Ashed Samo - | PuTracer Recovery - Fu-239(Bg) - |Pu239ActivityUnce - | <MDA | Pu-239 (Ba/kgWet) - Pu-23% Uncertainty ~ ||~ Transuranium and Uranium Registries
00EA Pulmcnary (R} LN 310 003 97.0% 1216400 476502 False 3905402 1536401 ‘Contaminant(s): ‘Am7241 ~
0068 Pulmenary (R) LN 310 003
o0sn Laryns .62 22 1013% 42001 265£02 FaseNo A Find Case
o0z8 Laryns .62 22 99.7% 616501 192601
o0sa Trachea 467 059 1050% 108400 STE0
610 Lung: Superior [F) 30104 351 103.8% 0 285601 Adrin  Medical RadChem Health Physics Clinical  Pathology  Mest of Kin
6300 Lung: Inferior (%) 54734 634 1020% 153801
608 Lung: Inferior (%) 54734 6
ozn Liver (R] 46110 1335 4.7% 215601
oz Liver (R) 6110 1335 87.5% 517601 e
ozic Liver (R) 6110 1335 Heme Eligelopes Deceased |
0238 Prestate 13324 145 103.4% L07E0 & & DeceasedDate [ | g9 Deceased Rgg‘snams‘
o oa Pancrezs 5150 050 79.8% 136501 [ 49 | 63 Renen Date | A
£ 0268 Adrenal (R) 3.62 0.02 93.2% 193601 M BithDate ’— Site [/ ﬂ
H 035A Kidney [R) 108.11 131 98.5% 153601 Med History [ [ 672271577
g 8 T SN ~ Autopsy Type [WE Race [white | Breertary
5 0358 Kichey [F) 10811 131 Exposure History [ 7
H o14a Axillary (R] (N 048 0.00 105.7% 0.005:00 2 ea_No [ Telephane | —]
= o16a Cerebral Lobe (R] 52458 731 99.8% 256502 243603 Cornment [Commant HP Campleted [ v [10/30/2000
0348 Spleen 21257 231 1048% 589601 22602 B}aeEcked WD/W/SE,m\maI/rv]dZL:sDtga\l hég\ena‘ f‘ala_ raqueslené thiough IH Received [ < [ 571872010
0128 Testis (R 156 013 97.5% 26301 365E02 ragram managsr Industrial Hygiene records [ETMPLETE
s cﬂ.unf.;)‘ghmm:,apmg o7 a75% requested e fom DOE for - 1218/060, smy Letlr received Radshem [ [COHFLETE
0528 Colon-Right 31203 250 915% L0ER 127603 dated 2/24/10 from DOE shating that they received the Category ’7
200a Front: abdominal muscle 25000 205 %% 11E0 178608 et for ‘:a:?ﬁ;ﬂ%vzgﬁ:‘ugﬁﬁ:;"fH f;i;’fj;j’,’;u"jj Autopsy Report [ ¥
600a Front: abdominal skin 254 051 2.0% 250502 455603 542710 s Desth Cariicate [ 7
870 Hand Musdle: (7] 110.04 133 1055% 267801 14602
9szn Hand skin: ] 8356 07 91.3% 29902 Former Worker Prog [~
078 Temporal 2 (R) a8 1747 92.2% 105E01
1108 Thoracic 7- Arch 1608 an 97.0% 109801
st e | = e encon| | o A i oo it
Accod 4 [To38 |+ 1 Seach < ,
Datasheet View nmoc B [
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Radiochemistry Database: Backlog

* One-stop shop for backlog analysis progress

b 1 E FirstPagEl | E SampleCDuntsPerTimE. | ﬁﬂ Backlogﬂepurtf_xpanded. x
Backlog Report
Collection Backlog
Donation Analyte (Case Date Frozen InProcess Total  counted
PB Pu i 2017 28 51 79 o]
2017 68 o] 68 (3]
2017 14 49 63 0
2018 74 4] 74 4]
% 2018 14 37 51 o
nz. Totals for analyte within donation type 198 137 335 6
'.E PB ) . 1995 19 0 19 5
-g 1995 1 o L B
= 1993 23 o 23 5
1999 14 0 14 5
Totals for analyte within donation type 4 67 0 67 21
Total backlog for donation type 9 265 137 402 27
WB Am 2008 106 4] 106 47
Totals for analyte within donation type 1 106 0 106 47
WB Pu 2008 7 87 94 56
2014 105 0 105 40
2006 94 0 94 32
20038 g1 0 91 70 - T

24
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Radiochemistry Database: Chemical Recovery

» Tracking chemical recoveries for individual run

Ed s LIMS_FE: Database- C:\Users\george USTUR\Desktop\LIMS_FE.accdb (Access 2., ?2 - 0O X
HOME CREATE EXTERNAL DATA DATABASE TOOLS George ~
5 || B FirstPage."J R DataByRun..-'-._l x
Run Mo - | PlanchetlD - | Analyte - AV TracerRecovery - | AV_TracerRecoveryUnc - -
L821 Am Am 0.9806326 2.810778E-02
211 X821 Am Am 0.9882368 2.846863E-02
211 0315-1200A Amr Am 0.9575199 2.741918E-02
211 0315-1247A Amr Am 0.9909916 2.818929E-02
211 0315-3001A Amr Am 1.034858 2.958459E-02
211 0315-3010A Amr Am 0.9432746 2.756963E-02
211 0341-001A Am  Am 0.9772921 2.827041E-02
211 0341-003A Am Am 0.9404383 2.768095E-02
211 0341-100A Am  Am 0.8919854 2.698454E-02
211 0341-208A Am Am 0.9411114 2.752187E-02
o 211 0341-211A Am Am 0.9572239 2.829744E-02
E 211 0341-701A Am Am 0.9546653 2.809411E-02
H 211 0446-700A1 Amr Am 1.016215 0.0294116
.'é' 211 0446-701A Am Am 2.908634E-02 4.786228E-03
'E 211 0446-815A Am Am 0.1679633 1.133241E-02
= 211 0446-850A Am  Am 0.363762 1.707646E-02
211 0446-1003A Amr Am 0.3321271 0.015998
211 0446-1200A Arr Am 0.1800543 1.170578E-02
211 0446-1247A Arr Am 0.2646255 1.427945E-02
211 0446-3001A Arr Am 0.956849 0.0280054
211 0446-3010A Arr Am 0.9639961 2.768829E-02
211 0817-850A Am Am 0.9333807 2.812872E-02
211 0817-3001A Arr Am 0.9819295 2.799297E-02
211 0817-3010A Arr Am 0.9957467 2.814085E-02
211 L821 Pu Pu 1.026868 0.0322581
211 X821 Pu Pu 1.040013 3.286347E-02 -
Record: W Tofdd | b H Search

The number of the run in which the aliquot will be separated NUM LOCK L
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Radiochemistry Database: Swipe Reports

» Laboratory swipe survey results

b

Navigation Pane

IO m|mO| M o=

[E3 FirstPage J @ swipesByDate

Counter:  LSC

Count Time (cpm) 10

Serial Number:

073396

Background (cpm):| 18

Action Level (cpm):

'W Swipe Survey Report For 3/26/2019 GT

54

Location

Fume Hood

Counter

Floor
Electrodeposition Unit
Tracer Cabinet

Fume Hood

Counting Room Floor

Exclusion Area Floor

E EXIT .‘ ‘ i
w @ .[
Office .

R
':--]’\'v i ..I . y
NHRTR Freezer 110
re: T ‘ r NHRTR Sample Storage Arca
||" : " %
sln EREE .
hi7| |21 ;
i { POS Y ha ‘-.., |J.\, I..I\.
vy
EXIT
NetC(cpm) L C(cpm) L D(cpm) »Actionlevel >L C sL D
-1 34 6.5 NO NO NO
o 34 6.5 NO NO NO
2 3.1 6.5 NO NO NO
2 3.1 6.5 NO NO NO
2 31 6.5 NO NO NO
o 341 6.5 NO NO NO
° 31 6.5 NO NO NO
o 34 6.5 NO NO NO
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Thank you for your attention!

QUESTIONS?
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