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Fig. 1. Approximate position of sample, release, and ventilation
supply and exhaust locations in test rooms. Numbers represent
sampling positions and letters represent release positions. Open
rectangles are glovebox lines and ovals indicate position of supply
diffusers on the ceiling. Wall-mounted, floor-level exhaust points
are shown by the shaded rectangles in the comers.



Semi-log Plots of Clearances from (1) Equivalent Breathing
Zone of Most Affected Workers and (2) the General Room
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Fig. 7. Concentrations for worker and sample locations and the corresponding time-integrated dilution factors over time
for a release in room 420.
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Breathing Zone Clearance with Enhanced ($3$) Ventilation
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General Room Clearance
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A quick aside regarding CAM check/test sources:

Cit)=( q/ VADA-&) Aesagivty (Bg) &V is volume (m?3)
=> C(0)=q/ VADAC

I C(t) =( &/ ALXDBaY)C A
=> | C(P) =g/ VADACA

So, if ultimate exposureis 1DAC-h (1 . e. , | C at t=D)
concentrat i aDAC éetg., 8 DAO whiersa-isb Ar?

and 30 DAC when a-is 30 hr?).

However, if ultimate exposure is 100 DAC-h, then C(0) is 600 DAC
when ais 6 hr-t and 3000 DAC when a-is 30 hr,

Activity build up on CAM filter grows as C(Bg/m3) APB/(mi n) At ( mi
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Interferences on CAM Filters
from Radon Progeny
(the need for background
compensation techniques)



Interferences on CAM filters from Rn-222 progeny
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PLUTONIUM ALPHA AIR MONITOR USING A SOLID
STATE DETECTOR*

W. A. PHILLIPS AND C. L. LINDEKEN
Lawrence Radiation Laboratory, University of California, Livermore, California

(Received 23 May 1962 ; in revised form 16 August 1962)

Abstract—A continuously indicating plutonium alpha air monitor using a p-n junction silicon
detector and single-channel pulse-height analyzer is described. The resolution of the system

excludes 98 per cent of the radon daughter alpha activity. One MPC of plutonium?3? can easily
be seen within 8 hr of sampling.



Fic. 3. Solid state plutonium air monitor.



Interferences on 1963 CAM filter from Rn-222 progeny
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Fic. 6. Radium A interference in plutonium
detection.



A Modern Alpha CAM: Thermo Alpha-7L (c. 2006)




lter from Rn-222 progeny

Interferences on 2006 CAM fi

Vault CAM Spectrum
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Theoretical Basis for
Differential-Mode Improvements



Rn-progeny U buildup on CAM filter during first 20 minutes:

o. dpm per (pCi/l * [pm)
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Rn-progeny U buildup on CAM filter during first 10 hours:
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Expected Rn-progeny disintegrations (and counts) for various integral times:

Assume 0.1 pCi/l of Rn-222 and an age-of-air of 10 minutes
OXi nut e ai r222i RoR18i: Rb214[: Bi-214]=[1.0:0.9:0.14 : 0.019]
note also can be stated as [Ra-A : Ra-B : Ra-C] =[1.0: 0.16 : 0.021]

1) for a 12-hour integral count: 29,539 dis @ 6.002 MeV & 74,935 dis @ 7.69 MeV
2) for a 30-min integral count: 1,231 dis @ 6.002 MeV & 3,122 dis @ 7.69 MeV
3) for a 10-min integral count: 410 dis @ 6.002 MeV & 1,041 dis @ 7.69 MeV
4) for a 1-min integral count: 41 dis @ 6.002 MeV & 104 dis @ 7.69 MeV

Expected counts from filter will be 0.24 times the disintegrations on filter.



Pu-239 (old) DAC-h Conversion to Activity:

20(Ipm 2000DAC -h
Adpm) (Ilpm) :
F(lpm) DAC(dpmVl)-2.4x10°|

where the denominator is 1 ALI (dpm).

For (old) DAC value of 0.00444 dpm/Il, the conv. Factor K (DAC-h / dpm) is:

3.75375

K (DAC —h/dpn) = F dom

For the Alpha-7L flow rate of 42 Ipm, this becomes 0.089 DAC-h/dpm, or
11.19 dpm/DAC-h.

8 DAC-h is therefore 89.52 dpm (approx. 90 dpm), and
40 DAC-h is 447.6 dpm (approx. 450 dpm).

Note: Old DAC-h=>New DAC-h: 8=>3.2, 20=>8, & 40=>16



Monte-Carlo Modeling of Alpha Spectra
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12-hour count of the Rn-progeny plus 8 DAC-h of Pu-239 for 1 minute
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Counts

Same as before, but with change to vertical scale
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Same as before, except 40 DAC-h for a minute

Counts
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Same as before, but with change to vertical scale
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Same as before, except 40 DAC-h for 10 minutes (i.e., about 1080 counts 1
pushing the limit of detection for the cumulative mode)
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1-minute count of the Rn-progeny plus 8 DAC-h of Pu-239 for the same minute
(i.e., a 1-minute differential mode i Fast window)
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Same as before, except 40 DAC-h for the minute
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10-minute count of the Rn-progeny plus 8 DAC-h of Pu-239 by the end of the
10 minutes, which is equivalent to 4 DAC-h for 10 minutes
(i.e., a 10-minute differential mode 1 Slow window)
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Experimental Basis for
Differential-Mode Improvements



Counts per channel

ALPHA-7 : Actual Integral Spectra from TA-55
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ALPHA-7: Integral Spectrum



