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m Strong organization

m Strong client relationship

m Accreditation (DOELAP, DOE STD1112-98)
m Work Process Controls

m Experienced and Dedicated Workers

m Proficiency Samples

m Flexibility
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m Emergency Situations

m Ad-Hoc Analyses

m Changing priorities

m Shortened Turn-around Times

m All analytical work performed in-house
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AIHA

Your Essential Connection g/ o
CrrT =18

m DOE Laboratory Accreditation Program
OUrine and fecal
OGranted March 1999 and July 2002
ONext visit 2005

m American Industrial Hygiene Assoc.

OSolvents, Asbestos (fibers and bulk), metals
OGranted September 1999 and May 2003
ONext visit 2006




m Accreditation Application

m Proficiency Samples

m On-site Review

m DOELAP Oversight Board Review
m Accreditation Recelved



m Quality Assurance/Quality Control Plans
Conduct of Work

m Analytical Procedures (94 total/32 bioassay)
Analytical Process Steps
Safety Concerns
Training
m Training Matrix
List of Qualified Analysts
m Controlled Environment



m Discussion Period
Manager, Technical Lead, Qualified Analyst, and Trainee

m Observation Period
Qualified Analyst ——  Trainee
Trainee —  Qualified Analyst

m Independent Performance
Manager and Technical Lead -- Quality Check

m Qualified Analyst
Continued Proficiency
Annual Skill Assessment Performed



# of workers # of years
INn bioassay laboratory
2 16
1 14
1 5
1 4







Gamma Measurement
Dry Ash

HNQO3, HCI, H202 treatment

Dissolve in 3M HCI
Centrifuge

Supernate - retained \&Residue — HF treatment

H202 treatment
Sample in 50 mL 3M HCI




Fecal Sample Analysis — 2

Remove aliqout
30% by weight

Add tracers (Pu236, U232, Cm244, Th229)

Feed preparation Pu

BioRad Anion Exchange Column

Th
Am, and U

Eichrom Tru Column
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Fecal Analysis
Listing of steps — page 1

Fecal - Pu/Am/U

TRACERS:
Pu#/00% 100 2 each
Cm ** 7 OO AY 50 2 each

|1. Remove Aliquot

SAMPLE #/ Size (q) Used:
1. = 'S‘ 1€.15

Date: 6 ] Z"—'f FOC/
Analyst: —L[‘f% I /ZSE%

Shake first’keep suspended. Transfer from centrifuge
tube (30%) to 400 ml beaker (label) using disposable pipet.

B Enter information into fecal logbook

2 -O05\S [heg RXAdd appropriate tracers

1. ~OS48 1G.C
12, -C=C .44

Ig
3. =51 ) E@dd 10mg Fe 2 | [Prepare as described below. Add 1ml. Wait 10 min.
A .7g Fe(NH4) 2(S04) 2:6H20 in 10 ml H , O (deionized)
4. -2 1G.o2 JXAdd Tmi 30% Hz02 -3
i | e
5, - 0% |65 [ a4 30m CONG FNG: ]
oh
6. “0S22 16LS B Reduce volume to 15ml | [About 20 min. Covered (speedy vac). Prepare/number
7 centrifuge tubes. (med. on Chromalox or 2.5 on Corning).
7. -0OS34 \1.2%| {7Add 5mi CONC. AiNG3 volums 1o 20mi ]
$of -
8. -~O0SU\ | 629| Y addiomi deronzed Fizd ]
(
P 27
9. - OSY3 15 -S3 Y AId 1omi 2m AL(NG) ]
- P
i OsUS 120U Yadasomg Nanoz ]
=7

| [Flat covers. Does NOT take long. Evap 5 ml. Cool. ]

H E HEAT TO BOIL, COVERED

™.

Transfer to 50ml GL centrifue tube

| [Rinse beaker with small amount deionized H20 and also

4

|2._Centrifuge Samples

add. Volume should be about 40 ml.
Cool sample then centrifuge for 1 hour.

A2 Pepped Chenpuy feol b @ gy oo



m A result is analytically positive if it Is above
the decision level.

m A result can be analytically positive but not
dosimetrically positive.
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MDA and DL

DL = decision level

MDA = minimum
detectable activity

0 MDA

false negative false positive
5% 5%



Pu-239/240 in Fecal
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Pu-242 in Fecal
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m Discharge Monitoring Report
Agueous

m AIHA proficiency samples
Filters, charcoal, paint chips

m DOE-EML-QAP
Water, air filters, soill

m DOELAP
Urine and fecal

7

annual
quarterly
semiannual

triennial

m Oak Ridge National Laboratory

Urine and Fecal

semiannual



Nuclide Known Result %Bias
Am-241 0.70£0.04 0.77+£0.20 9.44
Am-241 4.28 + 0.21 4.50 + 0.68 5.21
Cm-244 0.57+£0.03 0.57+0.15 -0.18
Co-60 375+19 339+ 34 -9.52
Cs-137 293 £ 15 279 + 38 -4.73
H-3 116+ 6 109+4 -6.38
Pu-238 0.41 £0.02 0.48 £0.10 16.05
Pu-239 0.28 £0.01 0.29 £0.07 2.33
Pu-239 3.75+ 0.19 3.80 £ 0.56 1.21
Sr-90 334+ 1.7 35.0+3.0 4,72
Sr-90 102+5 106 £9 3.86
U-natural 0.21+ 0.01 0.16 +0.06 -24.11
U-natural 0.92 + 0.05 0.97+0.18 5.20

-25% to +50% Bias is termed as acceptable
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Proficiency Sample Results
ORNL Urine Jan 01 — Dec 03

100
80 +
60 +
-------------------------------------------------------------------------------------------------------- A Am-241
40 + ° =Cm-244
@ Np-237
o\? 20 + + Pu-238
@ a x Pu-239
g - ” X ] A % = Th-nat
a0 0 A * =
g E = - § R a % r ~ o o U (L-AS)
© o " . o 2 - + | loU LKkPA)
g 20+ x = ; o U (M-AS)
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" o U (M-KPA)
40 + oU (H-AS)
oU (HKPA)
60
80 +
-100
B C D E F K L M O P R U v w X Y
lab code




Nuclide Known Result %Bias
Am-241 BLANK 0.00 £0.01 na
Am-241 0.92 £ 0.05 1.01+£0.15 9.94
Pu-238 BLANK 0.01 £0.01 na
Pu-238 0.65+0.03 0.62+0.10 -5.78
Pu-239 BLANK 0.00+0.01 na
Pu-239 0.80£0.04 0.75+£0.11 -5.19

Th-natural 105+£0.5 9.39+1.11 -10.55
U-natural 14.4+0.7 132+1.4 -7.91

-25% to +50% Bias is termed as acceptable
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Proficiency Sample Results
ORNL Fecal Jan 01 — Dec 03

relative bias (%)
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m Count again

m Count longer

m Count on a different detector

m Strip plate, further separate, recount

m Analyze another aliguot

m Use a different spike

m Request another sample from employee
m EtC...
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Pa=230 [dpmicample ]
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Internal Dosimetry and Bioassay

Theresa Davis Building 200 2-6077
Mike VanDerKarr Building 202 2-3915
Al Keane Building 202 2-8546

Our doors are always open.

Stop In for a tour.



