SEP 27 1994

=19

ENGINEERING DATA TRANSMITTAL

Page 1 of |

1.eoTN2 141498

2. To: (Receiving Organization) 3. From: (Originating Organization) 4. Related EDT No.:
Distribution K Basins Radiological Control N/A
(W33910) '
5. Proj./Prog./Dept./Div.: 6. Cog. Engr.: 7. Purchase Order No.:
100K Fuel Storage Basins Thomas Bratvold N/A
8. Originator Remarks: 9. Equip./Component No.:
N/A N/A
10. System/Bidg./Facility:
N/A
11. Receiver Remarks: 12. Major Assm. Dwg. No.:
N/A
ﬁ& Permit/Permit Application
o.:
N/A
14. Required Response Date:
09/07/94
15, DATA TRANSMITTED (F) (G) (H) (D
c D - — e —
I(tﬁgﬂ (B) Document/Drawing No. Sl(mc)et R(ev) =) v q]rra?-,essnﬁ?tpetg ) 7 I&R/aeq]t Refa(fl’?n Onr;tgt;‘r Re‘ceerlv
No. No. No. Trans- Dispo- Dispo-
mittal sition sition
1 | WHC-SD-SNF-LB-001 0 RADON DISCRIMINATION G 1 1
FOR WORK PLACE AIR 5q
SAMPLES
16. E
Impact Level (F) Reason for Transmital (G) Disposition (D & @
1,2, 3, or 4 (scc MRP 5.43) 1. Approval 4. Review 1. Approved 4. Reviewed na/fcomment
2. Release 5. Post-Review 2. Approved whkomment 5. Reviewed wicomment
3. Information 6. Dist. (Receipt Acknow. Required) 3. Ditapproved wiconument 6. Receipt scknowledged
@ an | 7 (S Boput Lewelfor e g © @
";’ Disp. ) Name ) Sigature (L) Dete (M) MSIN 0) Name ) Signature (L) Duie (M) MSIN ’:: Disp.
1 1 Cog.:Eng. Thomas Bratva’m—;'___ /.3 *-'6-; Byron Christiansen %", m‘bﬁ_a-zo 1 L
| 1| Cos:Msr Mano Kaviani e § /35y % [CENTRAL FILES 18-04 | 3
L | g ] QAo bl ypo) U q=i3-%¢/ > |0STI (2) L8-07 | 3
1 Safety: Larry Jo Lo—9/13757%5 |Bob Ruben S0-06 3
1 i Robert Ford ﬂ 7~ [l/—f(/ 18-20
1 Dave Ottle; \ L8-20
— / Stk 2 Q_,./Jbl 2 Sest fl‘?"‘/ —
T g 7//l/cr7c'LL
18. 19. 20. 21. DOE APPROVAL (if required)
Ltr. No.
==9 - "7! — = [] Approved
. i2ed R . CognizantFroject 5 roved w/commen
3&';';““” e &mw“" 9// 3/‘7?/ Engineer's Maages > q// )745/ gg?s:ppmvedlwlwmm‘:ms

BD-7400-172-1 (07/91)




DISCLAIMER

Portions of this document may be illegible
in electronic image products. Images are
produced from the best available original

document.




RELEASE AUTHORIZATION

Document Number:  WHC-SD-SNF-LB-001, REV 0

Document Title: RADON DISCRiMINATION FOR WORK PLACE AIR SAMPLES

Release Date: 9/26/94

* Kk * K E X K K * K K ¥ ¥

This document was reviewed following the
procedures described in WHC-CM-3-4 and is:

APPROVED FOR PUBLIC RELEASE

* O kX K X X ¥ K K ¥ X ¥

WHC Information Release Administration Specialist:

4 __%ﬁ /gm/ S 9/26/94

(Signature) {Date)

A-6001-400 (07/94) WEF256




SUPPORTING DOCUMENT

1. Total Pages 15

o @%5/ PUBLIC RELEASE

2. Title 3. Number 4. Rev No.
RADON DISCRIMINATION FOR WORK PLACE AIR SAMPLES WHC-SD-SNF-LB-001 0
5. Key Words 6. Author
N/A Name: Thomas Bratvold
Signature
APPROVED FOR

Organization/Charge Code

W33910/KK2ZHP

7. Abstract

jdentify radon on grab air samples.

This document identifies the process that K Basins Radiological Control will use to

RURPOSE AND USE OF DOCUMENT - This document was prepared

use~within the U.S. Department of Energy and its conipa
to~he used only to perform, direct, or inte

under U.S. Depa P

PATENT STATUS - This dotument copy. since it is transmitted
in advance of patent clegrd is made available 1in
confidence solely for use exformance of work under
contracts with the U S~ Department of Ex This document
is not to be -published nor 1its comtents otherwise
disseminated er”used for purposes other than spesjfied above
patént approval for such release or use T
ed, upon request, from the Patent Cou
3. Department of Energy Field Office, Richland, WA.

DISCLAIMER - This report was prepared as an account of work
sponsored by an agency of the United States Government.
Neither the United States Government nor any agency thereof,
nor any of their employees, nor any of their contractors,
subcontractors or their employees, makes any warranty,
express or implied, or assumes any legal Tliability or
responsibility for the accuracy, completeness, or any third
party's use or the results of such use of any information,
apparatus, ?roduct. 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 endorsement,
recommendation, or favoring by the United States Government
or any agency thereof or its contractors or subcontractors.
The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States
Government or any agency thereof.

10.

RELEASE STAMP

9. Impact Level SQ

OFFICIAL RELEASE

BY WHC

DATE SEP 27 1994
fE;Tb»f&\C\

A-6400-073 (11/91) {EF) WEF124




WHC-SD-SNF-LB-001, Rev. 0
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Introduction

The relationship between work place air sampling, respiratory protection, and radon
has been a sensitive topic for many years at K-Basins and throughout the Hanford
Site. The fundamental roadblock has been the inability to efficiently assure radon is
the sole airborne radioactive contaminant. There are valid methods available utilizing
characteristic decay curves and alpha:beta ratios for radon daughter identification. The
fundamental problem in using alpha:beta ratios and characteristic decay times arises
when you want to remove a work area from respiratory protection. Even with the
proper ratios and decay characteristics, the work place air sample may be above 10%
alpha DAC for the isotope of concern. Therefore, one must accept a certain degree of
risk when using decay/ratio techniques.

Gross alpha/beta measurement systems are designed solely to identify an incident
particle as either an alpha or a beta and register a count accordingly. The tool of
choice for radon identification, via decay daughters, is an instrument capable of
identifying the energy of incident alpha particles and storing that information
separately from detected alpha emissions of different energy. In simpler terms, the
desired instrument is an alpha spectroscopy system. K Basins Radiological Control
(KBRC) procured an EG&G ORTEC 4ZZ7F /7 alpha spectroscopy system to facilitate
radon identification on work place air samples. The alpha spectrometer allows for the
identification of any alpha emitting isotope based on characteristic alpha emission
energies. With this new capability, KBRC will explicitly know whether or not there
exists a true airborne concern. Based on historical air quality data, this new
information venue will reduce the use of respirators substantially. Situations where an
area remains "on mask" due solely to the presence of radon daughters on the grab air
filter will finally be eliminated.

§cggpe

This document serves to introduce a new method for radon daughter detection at the
183KE Health Physics Analytical Laboratory (HPAL). A new work place air sampling
analysis program will be described throughout this paper. There is no new technology
being introduced, nor any unproven analytical process. Alpha Spectroscopy has been
utilized for decades within the Hanford Site and across the globe. The program defined
over the expanse of this document simply explains how K Basins Radiological Control
will employ their alpha spectrometer. Eliminating the occurrence of respiratory
protection, for naturally occurring contaminants in concentrations greater than 10%
239py D.A.C. and less than the Radon D.A.C. defined in DOE 5480.11, is the end
result of this program. This document does not include guidance for grab air sampling.
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The Instrument

The EG&G ORTEC OCTETE PC is a Personal Computer-controlied integrated
ALPHA SPECTROSCOPY workstation. It is intended for use with
ion-implanted-silicon or silicon surface barrier charged-particle detectors. The
OCTETE PC is a complete system comprising eight complete spectroscopy channels
and the Multi Channel Analyzer (MCA) function in a single unit. Individual control of
each spectrometer is via the MAESTRO MCA Emulator. Two DOS (MAESTRO II,
ALPHAMAT) and a WINDOWS 3 (MAESTRO FOR WINDOWS 3) MCA Emulator
software bundles are supplied with each OCTETE PC.

Each alpha spectroscopy channel includes a vacuum gauge, variable detector bias
supply (positive or negative), preamplifier, shaping amplifier with adjustable gain,
pulse stretcher and bias amplifier, test pulser generator with variable amplitude, and
leakage current monitor. The design is modular for serviceability.

Each pulse generator is adjustable over a range representing 4 to 10 MeV; the bias
supply is adjustable over the range from 0 to + 100 V. Each detector's bias voltage
and leakage current may be read via the PC.

The MCA section of the OCTETE PC consists of an 8-input multiplexer, with
individual control of start/stop/preset, and a successive-approximation ADC with a
fixed conversion time per event of <15 ps and conversion gain range from 64 to 4096
channels. Individual conversion gains and individual digital offsets, with a one-
channel resolution, are provided on each of the eight electronic channels. Distributed
architecture allows up to 8 spectrometers (64 channels) to be controlled by a single
PC. The block diagram of the OCTETE PC is shown in Diagram 1.

All eight vacuum chambers in each OCTETE PC are connected to an integral vacuum
manifold with a single connector for attachment to an external vacuum pump. Each
chamber has a manually operated pump/hold/vent valve, interlocked to the detector
bias for that chamber. Individual pressure-gauge heads monitor the chamber pressures
independently; pressure readout is via the PC.
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4.0 Work Place Air Sample Analysis

Analytical operations for work place air samples received at the 183KE HPAL will include a
combination of the following analysis as directed by the laboratory supervisor.

1. Upon receipt, log sample into "Sample Log Book" assigning it a unique sample
identification number.

2. Count sample on the TENNELEC LB5100W in accordance with WHC-IP-0718
(APPENDIX I), Section 4.11A: Operation Of The Tennelec 1.B-5100-I11-W o/
Counter. :

3. Count Sample on the OCTETE PC in accordance with WHC-IP-0718
(APPENDIX I), Section 4.12A: Qperatlgn Of The Octete PC Alpha

ectrosc tem.

4, Count Sample on the ACCUSPEC gamma spectroscopy system in accordance

with WHC-IP-0718 (APPENDIX I), Section 4.13A: Operation Of The Canberra
ccuspec a_Spectrosc tem.

Upon completion of sample analysis, forward all data to the laboratory supervisor.
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The Laboratory supervisor will review the collected data. The individual holding the
Laboratory supervisor position must be authorized by both Health Physics and
Radiological Engineering to review, validate, and report spectral data.

From all collected data, the Laboratory supervisor will determine the radon
contribution to airborne activity. The radon percentage contribution, determined via
alpha spectroscopy, will be subtracted from gross alpha/beta measurements.
Radionuclides of concern are identified in WHC-SD-NR-RPT-005. The most
conservative DAC values belong to Pu-239 (alpha) and Sr-90 (beta). These two
isotopes are therefore defined as isotopes of concern. If radon subtracted values are
less than these, one is assured that there is no airborne danger. The following are key
issues: Radon concentrations less than 10% radon DAC. Subtracted gross beta
concentrations less than 10% DAC for the beta emitting isotope of concern. Subtracted
gross alpha concentrations less than 10% DAC for the alpha emitting isotope of
concern. If all the above issues are true then the work place may be removed from
respiratory protection. Logic diagrams for obtainment of this information follow for

the four possible scenarios.

Gross alpha greater than

10% DAC for Pu-239
while gross beta greater
than 10% DAC for Sr-90

e N
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Unﬁu ratios of radon
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dauglum to xubnud

;mx: alpha amwo-

Count sample on
Accuspec. If Cs-137 is
detected then subtract

activity, fmm gross beta
value,

s
Grozs beta greater than Gross bda la: llun 10% Gro:
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[ RESPIRATORY PROTECTION MAY BE REMOVED AT )

THIS POINT PROVIDED YOU HAVE ARRIVED HERE
VIA TWO PATHS

ha less than ha greater than
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level
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10% Sr-90 DAC
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( Gross alpha less than
10% DAC for Pu-239
while gross beta less than
10% DAC for Sr-90

N\~ v

-~ N

Respiratory protection
may be removed at this
point
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The alpha spectrometer is a fundamental instrument in these processes. Six figures
follow. Each is a spectra obtained from the alpha spectroscopy system and illuminates
the information supplied from this instrument. The following page gives a brief
description of each figure.
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Figure 1 shows a typical alpha spectrum used for calibration of chambers using a three
to eight MeV energy range. Source S-3429 effectively spans this range allowing for
dependable calibration parameters. This energy range incorporates the alpha energies
resulting from radon daughters and allows for identification of radon in the workplace
air, Typically this energy range will be utilized for a grab air samples initial count on
the alpha spectrometer..

Figure 2 shows a typical alpha spectrum used for calibration of chambers using a four
to six and one-half MeV energy range. Source 91PU4702304 effectively spans this
range allowing for dependable calibration parameters. This energy range focuses on
our alpha energy region of concern. This range is most useful in assuring that isotopes
of concern are not present in the workplace air. Typically this energy range will be
utilized when suspicion of isotopic contamination of concern is revealed on the
broader three to eight MeV range..

Figure 3 documents that isotopic contamination is readily identifiable on samples
counted in chambers preset with three to eight MeV ranges. Air samples that record
counts in the four to six and one-half MeV region, on their first analysis, will typically
be counted a second time within a chamber preset to this energy range.

Figure 4 documents that radon daughters are easily identifiable on samples counted in
chambers preset to narrower energy windows. This information is useful when tracing
the attenuated peak tail of the 6 MeV radon daughter alpha.

Figure 5 shows the presence of radon daughters and the lack of isotopic contamination
of concern within the four to six and one-half MeV window. This air sample was
drawn in the 183KE basement, an area free of contamination potential. This sample
and the sample in figure 6 were taken at the same location during the same time
interval. Comparison of Figures 5 and 6 displays the different spectra resulting from
differing energy ranges.

Figure 6 identifies radon daughter contamination and the lack of isotopic
contamination of concern. The full range of this spectra when compared to figure 5
displays the utility of the three to eight MeV range for identification of all radon
daughter alpha emissions.

ALY N AR PSS S
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Conclusion

The attached figures display the information offered to the laboratory supervisor from
the Octete alpha spectrometer. This information, when analyzed in conjunction with
gross alpha/beta and possibly gamma spectroscopy analysis, will empower K Basins
Radiological Control with true airborne data. This combination of analysis techniques
yields a comprehensive understanding of airborne activity. This method eliminates
risks associated with utilization of decay curves and alpha:beta ratios for Radon
identification while offering a more efficient method than the decay technique. This
method will yield in one hour what could take the decay technique one week.

Figures

1. Th-230 Calibration source with decay daughters. Source ID: S-3429 (3 to 8
MeV Range).

2. Plutonium-239 Calibration source with Plutonium-241" impurity. Source ID:
91PU4702304 (4 to 6.5 MeV Range). *: Pu-241 is Beta active.

3. Plutonium-239 Calibration source with Plutonium-241° impurity. Source ID:
91PU4702304 (3 to 8 MeV Range). *: Pu-241 is Beta active.

4. Th-230 Calibration source with decay daughters. Source ID: S-3429 (4 to 6.5
MeV Range).

5. Typical Radon Spectrum Obtained In 183KE Basement. (4 to 6.5 MeV Range).

6. Typical Radon Spectrum Obtained in 183KE Basement (3 to 8 MeV Range).
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FIGURE 1

Thorium-230 Calibration Source With Daughters
Source Identification Number: S-3429

Pre-Set Energy Range: 3000 to 8000 keV

Detector: Ion-Inplanted Silicon
Model: BN-020-450-AS
Serial Number: 33-199-M2
System Recorded 3000 Second Spectrum
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FIGURE 2

Plutonium-239 Calibration Source With Plutonium-241 Impurity
Source Identification Number: 91PU4702304

Pre-Set Energy Range: 4000 to 6500 keV

Detector: Ion-Inplarted Silicon
Model: BN-020450-AS
100000 — Serial Number: 33-202-A7
- ——— System Recorded 3000 Second Spectrum
7] Pu-239 5155 keV Alpha
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FIGURE 3

Plutonium-239 Calibration Source With Plutonium-241 Inpurity
Source Identification Number: 91PU4702304

Pre-Set Energy Range: 3000 to 8000 keV

Detector: Ion-Implanted Silicon
Model: BN-020-450-AS
Serial Number: 33-199-M2
100000 —
3 System Recorded 3000 Second Spectrum
7 P1-239 5155 keV Alpha
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FIGURE 4

Thoriun+230 Calibration Source With Daughters

Source Identification Number: $-3429
Pre-Set Energy Range: 4000 to 6500 keV

Detector: Ton-Inplanted Silicon

Model: BN-O20-450-AS
Serial Nunber: 33-202-A7
System Recorded 3000 Second Spectrum
E ﬂ Th-230 4688 keV Alpha
Th-230 4621 keV Alpha n
— s
- N 3
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FIGURE 5

Typical Radon Daughter Spectrum
Collected With Three Micron Flourapore Filter
Pre-Set Energy Range: 4000 to 6500 keV

Detector: Ion-Inplanted Silicon
Model: BN-020-450-AS
Serial Number: 33-202-A7

System Recorded 3000 Second Spectrum

5500 6000 6500
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FIGURE 6

Dypical Radon Daughter Spectrum
Collected With Three Micron Flouropore Filter
Pre-Set Energy Range: 3000 to 8000 keV

Detector: Ton-Implanted Silicon
Model: BN-020-450-AS
Serial Number: 33-199-M2

System Recorded 3000 Second Spectrum
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