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The dudicated decrease in the filtration efficiency of the T Pleat sand 
filter tms imrestlgated. It was deteminad that the anomalous values ware 
a direct result of the condemnation cf water in the ductwork seals and the 
sand filter. The consequent high humidity of i;ha ventilation air &mm- 
straej'a from the sand filter caused the deposition of water an the CWS 
raonitoring filter. This increasad the retention of gaseous I~31 or vol­
atile iodine compounds on the monitor. The recorded increase in con- 
tajairation level at the downstream position vac due to this factor and 
not a change in tha removal efficiency of particulate matter. The 
humidity end efficiency data obtained during this study have revealed 
that on approximately April 15 all the condensed water vapor had been 
removed from the filter by evaporation., and coincident with this occurrence 
all operating characteristics of the unit returned to normal.
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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, 
makes any warranty, express or implied, or assumes any legal 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 endorsement, recommendation, or 
favoring by the United States Government or any agency thereof. The 
views and opinions of authors expressed herein do not necessarily 
state or reflect those of the United States Government or any agency 
thereof.
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Fro’blem Backrground 1

From the start of the T Plant sand filter operation, October 15, 1948, 
through November, 1949, the contamination removal efficiency of the unit 
had a normal operating range of 99*3 to 99*These efficiencies vere 
measured by periodic determinations of the contamination levels of the 
ventilation air upstream and dovnstream of the sand filter. CHS Type 6 
filter paper vas employed in these monitoring positions. In Eecember,
1949, the filtration efficiency, as indicated by these monitors, experienced 
a significant drop. The recorded values ranged from 96 to 99$* This trend 
continued during the months of January and February.

Problem Analyses:

The monitoring equipment vas thoroughly checked to determine whether 
erroneous flow measurements or air leakage into the sampling lines were 
contributing factors in the low values. When these results proved negative 
the decision was made to install additional sampling points in the down­
stream ventilation ductwork. The location of all the monitoring positions 
employed in the study is given schematically in Figure 1. The use of the 
two additional downstream monitoring positions established that the indi- ' 
cation of lowered filtration efficiency was not due to contamination 
within the original sampling system, but rather to a measured increase in 
the contamination level downstream of the sand filter.

In late February, the continual collection of large quantities of water 
in the sand filter water seals at T Plant was brought to 'idle attention of 
this group. A detailed report on this investigation has been issued under 
the heading "Pestoration of Adequate Ventilation in 221-T Building", March 
29, 1950, A. G. Blasewits to J. B. Work. This study revealed that the 
ventilation air downstream of the sand filter was -saturated with water 
vapor and that the first indication of water in the ventilation system 
occurred during the monitoring period of 11/27/49 thru il/28. The first 
efficiency determination following this period (12/5) was in turn the 
first indication of a lowered contamination removal efficiency.

Decay curves were followed on upstream and downstream monitoring filters 
from both plant sand filters. The operating characteristics of the B Plant 
filter, which had remained normal in all respects, were used as a control 
basis throughout the investigation. Representative decay curves for the 
T arid 3 Plant monitors are gi.ven in Figures II and III, respectively. These 
data demonstrated that a lar£;e fraction of the activity on the T Plant 
downstream monitors was due to a short-lived isotope such as 1-431, T}ie 
comparative gamma to beta plus gamma activities present on the T and B 
Plant downstream monitors (1-31 having a high specific beta to gamma 
ratio) also suggested an abnormal concentration of radio-iodine on the T 
Plant downstream monitoring filters. The comparative gamma to beta plus 
gamma activities are given in Table I. All this information led to a 
consideration that the low recorded efficiencies were occasioned by the
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lilgh humidity of the downctresm ventilation air and con3eq.-uent deposition 
of ■water on the Cl-fS monitoring; filter. This vould result in an increased 
retention of gaseous 1^31 0r volatile iodine compounds on the monitor and 
lead to an erroneous indication of lowered filtration efficiency. The 
sand filter, of course, is designed solely for tha removal of particulate 
matter.

Accordingly, a complete fission product analysis -was performed by the 
Analytical Section of the Technical Services Division on one set of T 
Plant Btooaitoring filters. The results are given in Table II, These 
values further indicated that the filtration efficiency of the unit had 
remained unchanged for particulate matter and that the indicated increase 
in contamination level downstream from the filter was due to the high 1^-31 
concentration on the downstream monitor.

The described theory was further confirmed by the efficiency trend of the 
T Plant filter upon return to dry operation. The humidity recording 
equipment installed at T Plant has revealed that the water in the sard 
filter was removed by evaporation over the period of March 8 to April 15. 
Approximately 1(5,000 pounds of water were involved in this operation.
The pres stupe drop across the bed has returned to tha original value of 
4.6 to 4.7 inches of water uncer two fan operation. (The pressure drop 
across the filter bed had increased approximately 0.3 of an inch of 
water during the period it was wotted,;’ Coincident with the return of dry 
operation the indicated filtration efficiency, based upon the original 
monitoring positions rose to a value of 99.3 to 99.6$. This is the normal 
operating range for the installation. These efficiency data are presented 
in Table III.

To further check the validity of the proposed mechanism, the operating 
characteristics of the T Plant monitors were simulated at B Plant. An 
upstream monitor and two parallel downstream monitors, were operated 
sirailataneously. In two of the determinations both Sowuatreeai monitors 
were operated normally. The efficiencies as calculated from both down­
stream positions were In excellent agreement and In the normal range 
(99*7 to 99»9$)o Pour runs were made wherein one of the downstream filters 
was maintained wet throughout the monitoring period. The efficiency 
based upon the dry filter remained unchanged, but in all instances the 
efficiency as determined by the moistened filter experienced a significant 
drop. An indicated efficiency as low as 97.1$, as compared with the dry 
filter value of 99*63$, was obtained. This indicated decrease is of the 
sane order of magnitude as that experienced at T Plant. These results 
are presented in Table 17.

Conclusion:

The indicated decrease in the filtration efficiency of the T Plant sand 
filter was a direct result of the condensation of water in the ductwork



■sretcr seals and the send filter. 'Baa consequent high laoisture content of 
the ventilation air downstream from 'the filter caused a humidification of 
the C¥5 monitoring filter. Shis in turn resulted in an increased retention 
of 1131 on the monitor. It can be stated that the recorded lew efficiencies 
Tiers not true values. She contamination removal efficiency for particulate 
matter remained unchanged during this period and the increased level of 
contamination detected downstream from the filter was dm to vapor phase 
radio iodine. Humidity and efficiency data have established that the 
ventilation ductwork and sand filter are now dry and that the operating 
characteristics of the filter are normal in all respects.
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TABLE I

Cocrparative Activities (Beta plus Garmaa 
to Gantna) on the Sand Filter Monitors

Ave „ /Jf- Ratio for
Upstream Monitors Ave. & + Ratio for Dovnstream Monitors

ITT-15 TSF-6 BSF-ll TSP-5 TSF-5 T3N9 _

B Plant
5A9 - HA9 63 84

B Plant
laAp.-.Vis/so ss 71

T Plaat
5A9 - 11/49 62 - 75......

T Plimt
12A9 - Vlg/gO 66 110 330 - ■i5Q
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Fission
Product

TA3ZE XI

Upstream Filter TSF-6-133 
Activity Eeadiug (c.p.) 2550 mrep 

Flow - 1.0 cfm

LaU Analysis 
c/m

$ of Total 
Beta Activity

$ of Beta 
Activity on an 
I-loi p'yge Basis

X331 1,230,000 27.7

Rare Earths other 
Than Ce 1,420,000 32 44.2

Ce 928,000 20.9 28.9

Sr 456,000 10.2 14.2

Ru 408,000 9.2 12.7

Pu 344,000 d/a

U 56

Total c/m 4,442,000

c/m Other than l^3^ 3,212,000

Downstream Filter IF-8-10
Activity Reading (c.p.) 550 mrep

Flow - 5.75 cfm

3-131 783,000 85.6

Rare Earths other 
Than. Ce 65,500 7.2 49.4

Ce 35,300 3.9 27*1

Sr 16,500 1.8 12.5

Bu 14,500 1.5 11.0

Pu 36,700 d/m

U 6

Total c/m 915,300

e/m Other than I131 132,300 

Efficiencies

Tots.l Beta (c.p.) 96.3
Total Beta (lab analysis} ■ 96.h
Beta otioer than I■*•31 (lab 

analysis

ll31
Bare earths except . Ce 
Ce

88.9 
99.19 
99-33 
:^.39 . 
•/: '■

99.29
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TALLE III T Plant Sand Filter Efficiencies

Date Average Efficiency
Individual

Efficiencies

5A9 to 12A9 99.42

12A9 to 4/15/pO 98.0 96 to 99*1

4/iB/50 96.37

4/20 99/51

4/21 99/26

4/21 99.41

4/25 9^.34

5/3 99.49

5/5 85.45*

5/9 98.48*

5/11 99.08*

5/12 98.75*

5/14 98.94*

5/15 99.18

5/l6 99.73

5/13 99.59

5/23 99.19

^Special caustic runs had deposited caustic in downstream lice* 
This caused increased reterfcion* Lines were water flushed 
and dried to normal conditions on 5/l5*
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!Rm H'o*

Upstream Itoaitor 
C.P. Beading asrep/iir 
?lo» (cfm)

. )ovmstream Mrpr»itor 
C.Pc Beading mrcp/hr 
i- ’lai? (cfm)
Ccndition of filter?

Efficiency

Bnn Uo.

Upstream Monitor 
C.P. Beading srep/hr 
Flow (cfm)

Dowastreasa Monitor 
C.P. Beading Eirep/hr 
Flow (cfm)
Condition of filter

Efficiency

•EABIE IV

B-191 B-195 Q
®’-19-153hOQQ
0.9T

BSF-ll-I87 
35

'Dry

BF-14-279
25
Ij.o
Dry

BF-15-15? 
19?500
1.0

BSF-ll-191
2j60
4.0
Dry

S31
» 0 0 

>> U
N

C
LA

SS
IF

IE
D

99.79 99.85 99-79 99.82

B-1S9 B-190 B-192

BP-15-151
335
1.0

hb‘-15-152
450
1.0

HP-15-154
5000
1.0

B-193

BF-15-155
335
1.0

BSF-H-I85 BF-14-277 BSP-11-106 H?-14-278 BSF-11-388 EF-14-280 ^-11-189 HP-14-283'
5 40 5 8 20 30 5 15
4.1 4.1 4.0 4.0 4.0 4.0 4.0 4.0
Dry Wet Dry Wet Dry Wet Dry Wet

99.63 97.1 99-73 99.56 99.90 99.85 99.63 98.9


