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SUPPLEMENTAL STACK EFFLUENT MONITORING 
AT lLlE 

SAFETY LIGHT CORPORATION 
BLOaMSBURG, PENNSYLVANIA 

INTRODUCTION 

A t  t h e  request  of t h e  Nuclear Regulatory Commission (NRC), t h e  

Rad io log ica l  S i t e  Assessment Program of Oak Ridge Associated U n i v e r s i t i e s  

(ORAU) conducted an environmental  survey of the  Safe ty  Light  Corporation 

(SLC),  Bloomsburg, PA, dur ing  the  summer of 1981: This survey was 

performed as p a r t  of t h e  cont inuing  r egu la to ry  and i n s p e c t i o n  process  of 

licensees' r a d i a t i o n  c o n t r o l  and monitor ing programs. Def i c i enc ie s  i n  t h e  

ORAU s t a c k  sampling equipment, discovered fol lowing t h e  survey,  r e s u l t e d  i n  

e r roneous  measurements of s t a c k  d ischarge  concent ra t ions .  Therefore,  a 

supplemental  survey of gaseous e f f l u e n t s  from SLC ope ra t ions  was performed 

dur ing  t h e  per iod of August 16-20, 1982. 

SITE DESCRIPTION 

Genera 1 

S a f e t y  Light  Corporat ion i s  loca ted  approximately 5 lan e a s t / n o r t h e a s t  

of Bloomsburg, PA, on a p o r t i o n  of t he  s i t e  operated by U.S. Radium 

( F i g u r e  1 ) .  The e n t i r e  U.S. Radium s i t e  occupies about 4 hec ta re s  and i s  

bounded on t h e  north by Old Berwick Road and on t h e  south by the  

Susquehanna River. Safe ty  Light  Corporat ion a c t i v i t i e s ,  which are enclosed 

by a security fence,  occupy approximately 0.6 hec ta re s  on the  e a s t e r n  

p o r t i o n  of t h e  s i t e  (F igu re  2 ) .  Safety Light  Corporat ion i s  l icensed  by 

t h e  N R C  t o  use tritium i n  t h e  product ion of luminous s i g n s  and d i a l s ,  

p a i n t s ,  gas chromatograph f o i l s ,  and a c c e l e r a t o r  t a r g e t s .  Manufacturing 

p rocesses  are conducted in one bui ld ing;  a second bu i ld ing  houses s o l i d  

r a d i o a c t i v e  waste handling and s to rage  a c t i v i t i e s  and a t h i r d  bu i ld ing  

houses l i q u i d  vaste c o l l e c t i o n ,  d i l u t i o n  and d ischarge  equipment. 
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Airborne Ef f luen t s  

Operations involv ing  poss ib l e  a i rbo rne  r e l e a s e s  a r e  performed under 

exhaus t  v e n t i l a t i o n .  S i l i c a  g e l  ( i nd ica t ing - type )  columns and molecular 

s i e v e  back-up columns a r e  used f o r  t r ea tmen t  of gas  streams wi th  

p o t e n t i a l l y  high concen t r a t ions  of tritium. These are replaced when needed 

as determined by obse rva t ion  of t h e  s i l i c a  ge l .  The o l d  columns a r e  

d isposed  of as s o l i d  waste. A l l  b u i l d i n g  exhausts  are  combined f o r  

d i s c h a r g e  through a s i n g l e  s t a c k ,  0.6 m i n  diameter  and 18 m high. 

Continuous monitoring of t h i s  s t a c k  f o r  p a r t i c u l a t e ,  aqueous and gaseous 

forms of tritium i s  performed using f i l t e r s  8nd e thy lene  g l y c o l  bubblers i n  

con junc t ion  wi th  an o x i d i z e r  furnace.  F i l t e r s  and e thylene  g lyco l  

s o l u t i o n s  are changed and analyzed d a i l y .  The l i censee  has determined 

d i f f u s i o n  f a c t o r s  f o r  t h e  exhaust stream under  predominant meteorological  

c o n d i t i o n s  (wind toward t h e  sou theas t )  and u t i l i z e s  t h i s  d i f fus ion  t o  

s a t i s f y  the  concen t r a t ion  gu ide l ines  f o r  r e l e a s e  t o  u n r e s t r i c t e d  a reas .  

Xoni tor ing  f o r  aqueous t r i t i u m  -is a l s o  performed a t  th ree  locat ions along 

t h e  SLC proper ty  boundary ( n o r t h e a s t ,  eas t ,  and sou theas t  of the s tack)  and 

a t  two p r i v a t e  o f f - s i t e  res idences  loca t ed  approximately 0.3 lan east  and 

0.3 km nor theas t  of the  SLC s tack .  Samples from the  SLC property boundary 

l o c a t i o n s  a r e  c o l l e c t e d  and analyzed weekly; a t  each of t he  three  o f f - s i t e  

l o c a t i o n s ,  seven day samples a r e  c o l l e c t e d  and analyzed four times p e r  

y e a r .  

SURVEY PROCEDURES 

Ob i ec t i v e s  

The o b j e c t i v e s  of t h i s  survey were t o  monitor rou t ine  re leases  of 

t r i t i u m  in t he  s t a c k  a i r  and the  r e s u l t a n t  l e v e l s  i n  the  environment. The 

data obtained would be used t o  confirm measurements performed by t h e  

l i c e n s e e  and t o  e v a l u a t e  t h e  adequacy and accuracy of t h e  control  and 

moni tor ing  procedures.  

S t a c k  Ef f luen t  Monitor ing 

The s i n g l e  s t a c k ,  conta in ing  exhaust from a l l  ope ra t ions ,  was sampled 

for tritium concen t r a t ions .  Approximately 6 m (10 duct  diameters)  
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downstream of the  point  where t h e  fan  d ischarge  e n t e r s  t h e  s tack ,  two holes 
were d r i l l e d  i n  the  duct .  To determine the  i s o k i n e t i c  sampling rate, stack 
v e l o c i t i e s  were measured using a p i t o t  tube  and a swinging vane anemometer. 
An e i g h t  po in t  t r ave r se  was made a t  each access  hole. Figure 3 summarizes 
t h e  c r i t e r i a  for s e l e c t i o n  of measurement poin ts .  

The sampling nozz le  was s e l e c t e d  t o  provide i s o k i n e t i c  sampling a t  a 

rate of approximately 10 l /min. The nozzle  vas  a t tached  t o  a probe, 

i n s e r t e d  i n  the  s tack ,  and supported by a metal  p l a t e  secured i n  p o s i t i o n  

on t h e  s t ack  by f l e x i b l e  s t raps-  The s e l e c t e d  l o c a t i o n  f o r  placement of 
t h e  sampling nozzle  . represented  t h e  po in t  where the  c ross -sec t iona l  area is 
d iv ided  i n t o  an inner  c i r c l e  and ou te r  annulus of equal  a r eas -  The air 
flow p a t t e r n  a t  t h i s  p o i n t  was r e l a t i v e l y  constant  over a d i s t a n c e  of 
s e v e r a l  centimeters.  The exac t  sampling r a t e  t o  achieve i s o k i n e t i c  

sampling was ca lcu la ted  t o  be 10.3 l/min. 

For t h e  f i r s t  two days of sampling, t h e  c o l l e c t i o n  t r a i n  included both 

a primary and a secondary system. The l a t t e r  was run i n  p a r a l l e l  with p a r t  

of t he  primary system, both f o r  comparative purposes and as  a backup, On 

t h e  t h i r d  day of sampling, t h e  pr imary  system was used exc lus ive ly .  

The primary sample c o l l e c t i o n  system cons is ted  of a 47 m diameter  

membrane f i l t e r  (0.8 um pore size) t o  remove p a r t i c u l a t e s ;  8 f o u r s t a g e  

e thy lene  g lycol  t r a p  t o  remove tritium i n  the  form of water vapor; an 
o x i d i z e r  furnace conta in ing  palladitxu sponge c a t a l y s t  f o r  conver t ing  

gaseous tritium t o  water  vapor; and a f i n a l  three-stage e thylene  glycol 

t r a p .  The secondary sampling system of two f ive-s tage molecular sieve 
t r a p s  in conjunction wi th  an ox id ize r  fu rnace  was used i n  p a r a l l e l  v i th  t h e  

e thy lene  g lyco l  system. Separa te  needle va lves  and rotameters  were ueed t o  

c o n t r o l  and monitor t he  flow i n  these systems a t  0.8 l/min. A t h i r d  

ro tameter  assembly monitored a by-pass l i n e ,  A l l  t h r ee  l i n e s  vere 
connected t o  an 85 l / m h  vacuum pump. A photograph of the  s t a c k  probe and 

f i l t e r  holder  assembly is shown i n  Figure 4 and a diagram of the  sampling 

" t r a i n "  i s  shown i n  Figure 5 .  

After  i n s t a l l a t i o n  of t he  probe assemblies  and connection of t h e  

vacuum, con t ro l ,  and measurement equipment, a i r  flows were ad jus t ed  t o  the 

d e s i r e d  sampling r a t e .  l imes  and flow rates were noted. Samples vere 
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c o l l e c t e d  over a 24-hour pe r iod .  Severa l  checks of flow ra te  were -de 

dur ing  t h i s  period t o  a s s u r e  t h a t  t h e  d e s i r e d  flows were being maintained.  

The sampling media were r e p l a c e d  a t  the  end of  24 hours and a second series 

of 24-hour samples c o l l e c t e d .  This was repea ted  t o  c o l l e c t  a t h i r d  se t  of 

24-hour samples. Plow rates and sample volumes are summarized in Table 1. 

Environment a 1 Air S amp 1 i n q  

A i r  samples were c o l l e c t e d  a t  the  f o u r  o f f - s i t e  l o c a t i o n s  i n d i c a t e d  i n  

F igu re  6. Three of t h e s e  samplers  (1, 2 ,  and 3)  were l o c a t e d  approxi- 

mately 200 m nor theas t  of t h e  SLC s t a c k  and were suspended 3-4 rn above t h e  

ground on two telephone poles and a tree, respec t ive ly .  Each sampler 

cons i s t ed  of a p a r t i c u l a t e  f i l t e r  and two molecular  sieve c a r t r i d g e s .  The 

sampling ra te  f o r  each u n i t  was 1.3 l/min. A f t e r  c o l l e c t i o n  of p a r t i c u l a t e  

and aqueous tritium, t h e  a i r  streams from t h e  t h r e e  samplers were combined. 

A f r a c t i o n  (1.2 l/min> of  t h i s  combined s t ream was passed through an 
o x i d i z e r  furnace and two more molecular  s i e v e  c a r t r i d g e s  t o  determine t h e  

average gaseous tritium concen t r a t ion .  Sampling was performed f o r  87 hours  

wi th  pe r iod ic  checks t o  a s s u r e  proper  sampling r a t e s .  A diagram of t h i s  

system is  shown on F i g u r e  7. 

Sampler 4 cons i s t ed  of t h r e e  e thylene  g lyco l  bubblers  i n s t a l l e d  i n  

p a r a l l e l  with the l i c e n s e e ' s  o f f - s i t e  sampler loca ted  approximately 350 m 

nor theas t  of the s tack .  This  sampler was opera ted  a t  1 l/min f o r  a per iod  

of approximatly t h r e e  days. 

Wind speed and d i r e c t i o n  were monitored during t h e  sampling pe r iods ,  

The wind rose  developed from this d a t a  i s  presented  on Figure 8 .  

Analy t i ca l  Equipment and Procedures  

Samples were r e tu rned  t o  l a b o r a t o r i e s  i n  Oak Ridge f o r  analysis. 

Appendix A contains a l i s t  of t h e  major sampling and a n a l y t i c a l  equipment 

used f o r  t h i s  survey. A n a l y t i c a l  procedures  are descr ibed i n  f u r t h e r  

d e t a i l  i n  Appendix B. 

4 
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RESULTS 

S t a c k  Ef f luen t  Concentrat ions 

Resul t s  of t he  s t a c k  e f f l u e n t  and environmental monitoring are 
presented  i n  Table 2. 

Overa l l ,  t he  s t a c k  concent ra t ions  determined by ORAU and SLC are  i n  

a g r e m e n t .  This is p a r t i c u l a r l y  ev ident  when t h e  average values f o r  t h e  

ent i re  sampling per iod  are considered. Only t w o  i n d i v i d u a l  measurements by 
SLC and O U U  d i f f e r e d  by more than a f a c t o r  of  3. I n  one case, t h e  tritium 

concen t r a t ion  determined by ORAU f o r  t h e  p a r t i c u l a t e  f i l t e r  on t h e  f ina l  
day of sampling (1 x 10-8 p C i / m l )  was 3 - 7  times t h a t  measured by SLC 
(2.69 x 10-9 p C i / m l ) -  This d i f f e rence  may p a r t i a l l y  be explained by t h e  

d i f f e r e n t  p o s i t i o n s  i n  the  s t a c k  of t he  ORAU and SLC sampling nozz les  and 

t h e  g r e a t e r  d i s t a n c e  between SLC's sampling n o z z l e  and p a r t i c u l a t e  f i l t e r .  

The l a t t e r  f a c t o r  may have r e su l t ed  i n  some uncompensated plate-out  of  

tritium i n  SLC's sampling l i n e s .  In t h e  o t h e r  case ,  the  gaseous tritium 

concent ra t ion  measured by ORAU on t h e  f i r s t  day of sampling 

(7.2 x 10-6 u C i / m l )  was 72 t imes t h a t  r e p o r t e d  by SLC (0.1 x 10-6 u C i / m l ) .  

No reason f o r  t h i s  d i f f e r e n c e  could be determined.  However, i t  should be 

noted t h a t  t he  va lue  r epor t ed  by ORAU i s  c o n s i s t e n t  wi th  those r epor t ed  by 

both groups f o r  t he  fol lowing two days of sampling.  

The average concent ra t ions  of aqueous tritium a t  t h e  po in t  of  

d i scharge  (18 m above ground l e v e l )  c a l c u l a t e d  by ORAD and SLC vere 

10-11 times and 13 times, r e spec t ive ly ,  t h e  average  annual gu ide l ine  levels 

e s t a b l i s h e d  by the  NRC f o r  u n r e s t r i c t e d  areas. n e  concent ra t ions  of  

p a r t i c u l a t e  and gaseous tritium vere  determined to  be l e s s  than 20% of t h e  

g u i d e l i n e  l e v e l s  f o r  u n r e s t r i c t e d  a reas .  

Environmental Samples 

The o f f - s i t e  a i r  samplers loca ted  200 m nor theas t  of the  SLC s t a c k  

( l o c a t i o n s  1-3) co l l ec t ed  concent ra t ions  of a l l  t h r e e  forms of tritium w e l l  

below the  gu ide l ine  l e v e l s  f o r  u n r e s t r i c t e d  areas (Table 2 ) .  Analysis  of  

t h e  wind rose  d a t a  presented i n  Figure 8 i n d i c a t e s  t h a t  these samplers vere 

downwind of the s t ack  f o r  approximately 10% of t h e  t o t a l  sampling per iod .  

1 5 
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On t h i s  b a s i s ,  i t  can be concluded t h a t  t h e  tritium concent ra t ions  i n  t h e  

plume a t  the s p e c i f i e d  he ight  (3-4 m) and d i s t a n c e  (200 m) from t h e  s t a c k  

of t h e  samplers were l e s s  than  1% of t h e  g u i d e l i n e  leve ls .  Given a n  

e f f e c t i v e  s t a c k  he igh t  of 18 m and s t a b i l i t y  c l a s s e s  ranging from B t o  D,  

the maximum ground l e v e l  concen t r a t ions  were c a l c u l a t e d  t o  be found between 

150 and 350 m downwind of t h e  s tack.  The samplers,  t he re fo re ,  were 

reasonably w e l l  pos i t i oned  i n  o r d e r  t o  determine these  maximum ground l e v e l  

conc en t r a t ions.  

The concent ra t ions  of aqueous tritium i n  t h e  samplers c o l l e c t e d  by 
ORAU and SLC a t  l o c a t i o n  4 were determined t o  be <7 x 10-11 u C i / m l  and 
2.1 x 10-10 v C i / m l  r e spec t ive ly .  However, t hese  r e s u l t s  a r e  n o t  d i r e c t l y  

comparable due t o  d i f f e r e n c e s  i n  t h e  SLC and ORAU sampling per iods.  Like 

l o c a t i o n s  1-3, l o c a t i o n  4 was loca ted  t o  t h e  n o r t h e a s t  and est imated t o  be 

downwind of t he  s t a c k  f o r  approximately 1 O X  of t h e  t o t a l  sampling per iod.  

As such,.  the average concen t r a t ion  i n  t h e  plume a t  t h i s  po in t  i s  w e l l  below 

t h e  guide l ine  l e v e l  of 2 x 10-7 p C i / m l .  

As a c ross  check of our  a n a l y t i c a l  procedures ,  two t r i t ium-containing 

samples of e thylene  g l y c o l  were s p l i t  between ORAU,  SLC, and NUS, an  

o u t s i d e  laboratory con t r ac t ed  by SLC. The determinat ions by ORAU, SLC, and 

NUS were 1.5 x 10-1, 1 . 7  x 10-1, and 1.4 x 10-1 u C i / m l  f o r  sample 1, and 

4.3 x 10-2, 3.7 x 10-2, and 2.9 x 10-2 p C i / m l  f o r  sample 2 ,  r e spec t ive ly .  

SUMMARY 

Supplemental s t a c k  e f f l u e n t  monitor ing was performed a t  the  Sa fe ty  

Light  Corporation i n  Bloomsburg, PA, on August 16-20, 1982. 

Monitoring of t h e  SLC s t a c k  e f f l u e n t s  a t  t he  poin t  of r e l e a s e  

i n d i c a t e d  concent ra t ions  of aqueous t r i t i u m  above the  gu ide l ine  l e v e l s  

e s t a b l i s h e d  for u n r e s t r i c t e d  areas. However, environmental a i r  sampling 

o f f - s i t e  ind ica ted  t h a t  t h e  l e v e l s  of a l l  forms of t r i t i u m ,  i nc lud ing  

aqueous tritium, were we l l  w i t h i n  the  gu ide l ines .  Analyses performed by 

both ORAU and SLC of the  s t a c k  e f f l u e n t s  produced comparable results.  I t  

is concluded t h a t  t he  environmental  t r i t i u m  monitoring and con t ro l  program 

e s t a b l i s h e d  by SLC is adequate.  

6 
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FIGURE 1 .  Photo of a Portion of Columbia County, Pennsylvania, Showing the Location 
of the U.S. Radium/Safety Light Corporation. 
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FIGURE 2 .  Plot P lan  of the U.S. Radium S i t e  Indicating t h e  Area Occupied by S a f e t y  
Light Corporation, 
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FIGURE 4. Photograph of a Stack Sampling Probe Showing the Sampling Nozzle, Positioning 
Plate ,  and In-Line Particulate  F i l t e r  Holder. 
been rotated 90" from i ts  usual posit ion re la t ive  to the securing p l a t e . )  

(For this photograph the nozzle has 
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TABLE 1 

AIR SAMPLING FLOW RATES AND VOLUMES 

Samp 1 e Velocity a t  I n i t i a l  Sampling Sample 
T y p e  6 8ampl i n g  Point Sampling Rat e Date Time Volumea Sompl ing Media 
Locat i on  (m/min ) ( 1 /min 1 b i n )  (1)  

10.3 8/17-18/82 1380 1.42 x lo4 P a r t i c u l a t e  f i l t e r  
1.10 x lo3 
9.32 x l o2  

Ethylene glycol  bubblers  
Molecular s ieve  t r a p s  

I t  I1 

I 1  II 

Stack 683 
0.8 
0.75 

II 

I t  

683 
I1 

I t  

683 
I 1  

P 
UI Environmentalb 

1 NAC 

2 NA 

3 NA 

Com b i  ne d NA 
Streams 
1, 2 ,  ii 3 

4 NA 

10.3 
0.8 
0.75 

8/ 18-19/82 1380 1.42 x 104 P a r t i c u l a t e  f i l t e r  
II I t  1.10 x lo3 Ethylene g lycol  bubblers  
II 11 1.04 x 103 Molecular s ieve  t r a p s  

10.3 8/19-20/82 1440 1.44 x 104 P a r t i c u l a t e  f i l t e r  
1.02 x l o 3  Ethylene g lycol  bubblers  I t  t l  0.8  

1.3 8/ 16-20/82 5195 8.83 x 103 P a r t i c u l a t e  f i l t e r  
and molecular s ieve  t r a p  

1 . 3  II II 5.88 x 103 0 

1 . 3  

1 . 2  

1 

I1 II 6.98 x 103 :* . 
6.10 x lo3 Molecular sieve t r a p  

a f t e r  ox id izer  furnace 
I t  II 

8/17-20/82 4027 4.21 x 103 Ethylene g lycol  bubblers  

a Sample v o l m e  ad jus t ed  f o r  s l i g h t  changes i n  flow ra t e  during sampling period. 
Defer t o  Figure 6 .  
Not Appl i cab le .  



TABLE 2 

A I R  FUN lTOR INC RESULTS 

...... 

. -  

I- 
QI 

Stack: 

Ethylene Glycol ; 
8/17-18/82 ORAU 6.16 2 0.02 x 10-lOa 1.22 0.05 x 10-6 C 

1.58 2 0.01 x 10-6 7.20 2 0.01 x 10'6 Molecular Sieve 
SLC -- 2.76 x 10-6 0.1 x 10-6 Ethylene Glycol 

-- I t  

8/18-19/82 

Average 

Environmental : 

1 8/16-20/82 
2 
3 
4 9/17-20/82 

II 

I t  

NRC Guidel ine 
Level f o r  
Unre st r i c t ed Area s 

ORAU 

SLC 
II 

ORAU 
SLC 

ORAU 

SLC 
t i  

ORAU 
I t  

ORAU 
SLC 

1.31 5 0.01 10-9 

0.77 10-9 
-- 

1.00 2 0.01 x 10-8 
2.69 x 10-9 

3.98 10-9 

1.73 10-9 

3.66 f 0 . 5 9  x 10-12 
2.68 2 1.07 x 
8.60 5 5.73 x 10-13 -- 

-- 

2 10-7 

2.02 2 0.06 x 10-6 
2.12 2 0.01 x 10-6 7.94 2 0.01 x 10-6 
3.77 x 5.70 x 10-6 

C 

2.80 2 0.02 x 10-6 3.06 2 0.07 x 
1.23 x 10-6 6.00 x 10-6 

x 10-6 
1.85 x 10-6 7.57 x 10-6 
2 . 5 9  x 10-6 3.93 x 10-6 

2.01 x 10-6 3.06 

4.45 .2  3.11 x 
2.94 2 0.64 x 10-11 
3.28 f. 2.84 x 10-11 

9.20 2 1.88 x 10-l1 

(7  .OO x 10-11b -- 
2.1 x 10-10 -- 

2 10-7 4 10-5 

Ethylene Glycol 
Molecular Sieve 
Ethylene Glycol 

Ethylene Glycol 
Ethylene Glycol 

Ethylene glycol  
bblecular  Sieve 
Ethylene glycol  

Molecular Sieve 
Molecular Sieve 
Molecular Sieve 

a Errors a r e  2 0  based on countin8 r t r t i c t i c r  only.  
ORAU and SLC r e s u l t s  a t  l oca t ion  4 are not d i r e c t l y  comparable due 
t o  d i f f e r e n c e s  i n  t h e i r  r e spec t ive  sampling periods.  
A blown fuse  i n  t h e  power supply t o  t h e  oxid izer  furnace caused a poor c o l l e c t i o n  of 
gaseous tritium fo r  t h e  ethylene g lycol  samplers during t h e  f i r s t  two d a y s  of sampling. 
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APPENDIX A 

Major Sampling and Ana ly t i ca l  Equipment 

The d i sp lay  o r  d e s c r i p t i o n  of a s p e c i f i c  product  i s  not t o  be construed a s  
a n  endorsement of t h a t  product  o r  i t s  manufacturer  by t h e  au thors  or t h e i r  
employer 8 .  

A. A i r  Sampling 

Aluminum In-Line F i l t e r  Holders  
47 mm 
Cat. #996209 
(Research Appliance Co., Cambridge, MD) 

Stack  Sampling Nozzles 
(NuTech Corp., Durham, NC)  

Rot meter s 
(Union Carbide Corp,, Linde A i r  Products  Div., 
Birmingham, AL) 

Membrane P a r t i c u l a t e  F i l t e r s  
Me t r i ca l ,  47 unn diam., 0.8 um pore s i z e  
(Gelman Sciences ,  Inc., Ann Arbor, MI) 

Molecular s ieve  
Type 4A,  14 x.30 mesh 
(Linde Div is ion ,  Union Carbide Corp., South P la inf  i e l d ,  NJ) 

Oxidizer  Furnace 
30 w a t t s / i n .  S e r i a l  88-73494 
( I n d u s t r i a l  Heater ,  New York, NY) 

Palladium Sponge (10 g / fu rnace )  
(Englehard Chemicals, Newark, NJ) 

Gast Vacuum Pump 
11 5v/ 6 OEz 
Cat. #P8400 
(American S c i e n t i f i c  Product 8 ,  Stone Mountain, GA) 

Velometer - a l l  purpose set 
Type 6000 a.p. 
(Alnor Instrument Co., N i l e s ,  NJ) 

"Prec is ion"  Wet Test Met e t  
Used t o  c a l i b r a t e  r o t a m e t e r s  
( P r e c i s i o n  S c i e n t i f i c  Co., Chicago, IL) 

Addi t iona l  supp l i e s  
P l a  st i c tub ing  , misce 1 lane  ous connect or s , bubblers  

A- 1 
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B .  Laboratory Analysis 

Liquid S c int  i 1 la t i o n  Counter 
Model A300C 
(Packard Instrument Co., Downers Grove, IL) 

! 
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APPENDIX B 

Analy t i ca l  Procedures  

A i r  Samoles 

F i l t e r  papers were placed d i r e c t l y  i n t o  l i q u i d  s c i n t i l l a t i o n  c o c k t a i l s  

and analyzed i n  a Packard l i q u i d  s c i n t i l l a t i o n  spectrometer. 

One m i l l i l i t e r  of  e thy lene  g l y c o l  from each bubbler  and 21 ml of BBOT 

s c i n t i l l a t i o n  c o c k t a i l  were placed i n  counting v i a l s  f o r  ana lys i s .  
I 

Analysis  was by s t anda rd  l i q u i d  s c i n t i l l a t i o n  spectrometry. 

Molecular sieve was placed i n  a d i s t i l l a t i o n  f lask,  20 m l  of 
l o r t r i t i u m  water added, and t h e  mixture  heated t o  3750C. Nitrogen was 
used as the  c a r r i e r  g a s  f o r  t h e  process.  An 8 m l  a l i q u o t  of t h e  d i s t i l l a t e  

was mixed with 14 m l  of Insta-Gel c o c k t a i l  and analyzed by l i q u i d  

s c i n t i l l a t i o n  spectrometry.  

Both the  c o l l e c t i o n  e f f i c i e n c i e s  and number of c o l l e c t i o n  s t a g e s  were 

high enough t o  ensure  t h a t  e s s e n t i a l l y  a l l  of the  tritium i n  t h e  sampled 

a i r  stream was c o l l e c t e d .  

C a l i b r a t i o n  and Q u a l i t v  Assurance 

Laboratory ins t ruments  are c a l i b r a t e d  using NBS-traceable s tandards.  

P o r t a b l e  survey equipment for exposure r a t e  measurement i s  c a l i b r a t e d  by 

comparing i t s  response wi th  t h a t  of a pressur ized  i o n i z a t i o n  chamber having 
I 

I 
NBS-certified c a l i b r a t i o n  provided by t h e  suppl ie r .  

1 

The ORAD l abo ra to ry  p a r t i c i p a t e s  i n  the  EPA Q u a l i t y  Assurance Program. 

B- 1 
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