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1.0 EXECUTIVE SUMMARY 

1.1 INTRODUCTION/BACKGROUND 

The Environmental P ro tec t i on  Agency i s  c u r r e n t l y  developing add i t i ona l  
data on t h e  q u a n t i t i e s  o f  rad ionuc l ide  emissions re leased du r ing  t h e  
phosphate rock  processing operat ion ( c a l c i n i n g ) .  The da ta  generated du r ing  
t h i s  program w i l l  form the  bas is  f o r  a Nat iona l  Emission Standard f o r  
Hazardous A i r  Po l l u tan ts  (NESHAP) which w i l l  l i m i t  t h e  q u a n t i t i e s  o f  
rad ionuc l i de  emissions from t h i s  indus t ry .  EPA’s O f f i c e  o f  Rad ia t ion  
Programs (ORP) and O f f i c e  o f  A i r  Q u a l i t y  Planning and Standards (OAQPS) are 
j o i n t l y  p a r t i c i p a t i n g  i n  t h i s  regu la to ry  e f f o r t .  

t h i s  program. 
conducted a t  t h e  FMC, Pocatel lo,  Idaho, p l a n t  are the  sub jec t  o f  t h i s  
repo r t .  
i n  Soda Springs, Idaho, i s  repor ted separate ly  (88-EPP-01). 

p a r t i c u l a t e  mat ter ,  emission t e s t i n g  procedures invo lved c o l l e c t i o n  o f  PM 
from these streams and subsequent analyses o f  these samples f o r  t h e i r  
rad ionuc l i de  content.  The emissions t h a t  a re  being s tud ied  i nc lude  
p a r t i c u l a t e  mat te r  (PM), p a r t i c u l a t e  s i z e  d i s t r i b u t i o n  (PSD) and two 
p a r t i c u l a r  rad ionuc l ides :  

Emission t e s t s  a t  two elemental phosphorus p l a n t s  were performed f o r  . 

The r e s u l t s  from the  second o f  these t e s t s ,  which was 

The r e s u l t s  o f  t h e  f i r s t  s i t e  t e s t ,  which was conducted a t  Monsanto 

Since the  rad ionuc l ides  i n  the o f fgas  streams are  associated w i t h  the  

Polonium-210 (Po-210) and lead-210 (Pb-210). 

1.1.1 Test Proqram Object ives 

The purpose o f  t h i s  document i s  t o  present  the  r e s u l t s  from t h e  August 
The focus o f  t e s t  program a t  the  FMC phosphorus p l a n t  i n  Pocate l lo ,  Idaho. 

t h i s  r e p o r t  i s  on the  presenta t ion  o f  measured emissions. 
made t o  perform r igorous  analyses o f  these da ta  such as are commonly 
performed i n  support  o f  NESHAP development. 
( I S B )  and t h e i r  con t rac tors  w i l l  analyze t h e  data generated du r ing  t h i s  t e s t  
program t o  develop the  s p e c i f i c  in fo rmat ion  needed t o  support  t h e  

No at tempt i s  

The I n d u s t r i a l  Studies Branch 
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regulatory development. 
were: 

The primary objectives of the FMC test program 

o to quantify the particulate matter, polonium-210, and lead-210 
emission rates in the calciner offgases at both the inlet and 
niitlet ventur i  grruhhor s.-mp!ing !ocztionr, & 

o to determine the distribution of particulate matter, polonium-210, 
and lead-210 by particle size in the offgases at both inlet and 
outlet locations. 

These pollutants were quantified at two venturi pressure drops: 
operable (10.5 in. W.C.) and the typical (6.5 in. W.C.). The outlet stacks 
were sampled at both pressure drops. 
during the first test condition since the uncontrolled flue gas is not 
affected by the venturi scrubber and the calciner operating conditions were 
equivalent. In addition, grab samples were collected to quantify the 
concentration of polonium-210 and lead-210 in the calciner feedstock. 

the maximum 

The inlet location was sampled only 

1.1.2 Overview of Testinq Activities 

On-site activities began on August 22 and were completed on August 27, 
1988. The sampling and analysis matrix as planned and presented in the 
project test plan is included in Table 1-1. During the test program, slight 
deviations from the planned approach were made to compensate for sampling 
difficulties encountered during the first and second day of testing. These 
difficulties and the corrective actions taken are discussed in detail in 
Sections 3.0 and 4.0 of this document. 

venturi scrubber inlet and each of the plant’s two stack outlet locations. 
Thus, for each run, three samples were collected; one at the inlet and one 
at each of the two outlet stacks. During runs 5-7, samples were collected 
only at each of the two outlet stacks. 

The sampling intervals are summarized for each test run in Table 1-2. 
In order to collect at least two MM 111 samples at each location that met 
isokinetic QA requirements, an additional test run was conducted. An 

During runs 1-4, samples were collected simultaneously at both the 
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a d d i t i o n a l  o u t l e t  B PSD sample was c o l l e c t e d  a f t e r  run  3 when the  subs t ra te  
was determined t o  be wet and t h e  o u t l e t  B run  3 PSD sample was inva l i da ted .  
The i n l e t  and o u t l e t  p a r t i c l e  s i z e  samples were c o l l e c t e d  simultaneously 
us ing i n -s tack  Andersen impactors. 

the  streams us ing  a m o d i f i c a t i o n  o f  EPA Method 111. 
p o r t i o n  of Method 111 i s  i d e n t i c a l  t o  those procedures descr ibed i n  EPA 
Method 5. 

The mod i f i ca t i ons  made t o  the  Method 111 t r a i n  f o r  t h i s  program 
inc luded us ing 0.1 N n i t r i c  a c i d  f o r  impinger so lu t i ons  ins tead o f  water, 
and recovery and ana lys is  of a l l  sampling t r a i n  f r a c t i o n s .  
the  n i t r i c  ac id  impinger so lu t i ons  was t o  minimize sur face e f f e c t s  t h a t  
might i n h i b i t  recovery o f  rad ionuc l ides  and metals from sampling t r a i n  
glassware. 

rad ionuc l i de  content  o f  t h e  o f fgas  streams. The MM 111 sampling t r a i n s  were 
recovered i n  two f r a c t i o n s  ( f r o n t  and back halves).  The f r o n t  h a l f  
cons is ted o f  t h e  f i l t e r  and r i nses  from t h e  probe, nozz le and f i l t e r  ho lder ;  
whereas, t h e  back h a l f  cons is ted  o f  t h e  impinger contents and r i n s e s .  
f r o n t  and back h a l f  sample f r a c t i o n s  were analyzed separa te ly  by EPA’s 
Eastern Environmental Radiat ion F a c i l i t y  (EERF) f o r  rad ionuc l i de  content.  

P a r t i c u l a t e  emissions and associated rad ionuc l ides  were c o l l e c t e d  from 
The s p e c i f i c  sampling 

The purpose o f  

The purpose f o r  analyz ing a l l  t r a i n  components was t o  q u a n t i f y  t o t a l  

Both 

P a r t i c l e  s i z i n g  samples were c o l l e c t e d  us ing  heated Andersen MK-I11 
i n -s tack  cascade impactors and were c o l l e c t e d  du r ing  t e s t  c o n d i t i o n  A on ly .  
P a r t i c l e  s i z e  opera t ing  parameters were se lec ted  t o  op t im ize  t h e  separat ion 
of t h e  f i n e  p a r t i c u l a t e  f r a c t i o n  ( l e s s  than 2 microns).  
d i s t r i b u t i o n s  were determined f o r  each o f  t h e  n ine  i n l e t  and o u t l e t  samples. 
For t h e  r a d i o a c t i v i t y  analyses, stages 2 through 5 were combined i n t o  one 
sample f o r  analys is .  Stages 1, 6, 7, 8 and t h e  backup f i l t e r  were each 
analyzed i n d i v i d u a l l y  . 

t o  determine t h e  a c t i v i t y  i n  the  feedstock b r ique t tes .  
reagent blanks were c o l l e c t e d  du r ing  t h e  FMC t e s t  program and are  presented 
and discussed i n  the  Q u a l i t y  Assurance/Qual i ty Contro l  (QA/QC) sec t ion  o f  
t h i s  document. 

P a r t i c l e  s i z e  

Process feed samples were c o l l e c t e d  d u r i n g  the  t e s t i n g  and composited 
F i e l d  blanks and 
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Due t o  the  low concentrat ion o f  lead-210 i n  the  sample a l i q u o t s  
analyzed, the  p r e c i s i o n  o f  t h e  lead-210 measurements was f a i r l y  low and was 

est imated a t  50 percent a t  t h e  95 percent conf idence i n t e r v a l .  
polonium-210 measurements, there  i s  a h igh  degree o f  conf idence i n  the  data. 
The a n a l y t i c a l  p r e c i s i o n  i n  t h e  polonium-210 measurement was less  than 10 
percent a t  t h e  95 percent confidence l e v e l .  

For t h e  

1.2 SUMMARY OF E M I S S I O N  RESULTS 

1.2.1 PM and Radionucl ides I M M  111) 

Emission t e s t i n g  was performed wh i l e  opera t ing  the  process a t  
two d i f f e r e n t  t e s t  cond i t ions .  A t  t e s t  c o n d i t i o n  A, t h e  v e n t u r i  scrubber 
pressure drop was se t  a t  10.5 inches water column. A t  t e s t  c o n d i t i o n  6 ,  the 
pressure drop across t h e  ven tu r i  scrubber was set  a t  6.5 inches water 
co l  umn. 

Table 1-3 conta ins a summary o f  t h e  p a r t i c u l a t e  and rad ionuc l i de  
emissions measured du r ing  the  program. 
mat te r  concentrat ions a t  t h e . i n l e t  f o r  t h e  two v a l i d  t e s t  runs (runs 3 
and 4) averaged 1,088 mg/dscm (0.4755 g r /dsc f ) .  The o u t l e t  p a r t i c u l a t e  
mat te r  concent ra t ion  du r ing  c o n d i t i o n  A averaged 94.76 mg/dscm 
(0.04142 gr /dsc f ) .  Dur ing c o n d i t i o n  B, the  o u t l e t  p a r t i c u l a t e  mat te r  
concentrat ion averaged 81.50 mg/dscm (0.03562 gr /dscf ) .  
r a t e  bas is ,  p a r t i c u l a t e  mat te r  emission r a t e s  a t  t h e  i n l e t  averaged 
245.9 kg/hr (540.8 l bs /h r ) .  A t  t h e  o u t l e t ,  t h e  p a r t i c u l a t e  emission ra tes  
averaged 20.75 kg/hr (45.75 l bs /h r )  a t  t e s t  cond i t i on  A and 21.93 kg/hr 
(48.34 l b / h r )  a t  t e s t  c o n d i t i o n  6. The o u t l e t  p a r t i c u l a t e  mat te r  emission 
r a t e  represent the  emission r a t e  f o r  c a l c i n e r  #1, which has two stacks. 

stream averaged 4,755 and 195.0 pCi/dscm (134.7 and 5.526 pCi /dscf ) ,  
respec t i ve l y ,  f o r  t h e  two v a l i d  t e s t  runs. 
Pb-210 i n  the  o u t l e t  streams a t  t e s t  c o n d i t i o n  A averaged 4,895 and 
118.8 pCi/dscm (138.6 and 3.336 pCi /dscf ) ,  respec t i ve l y .  A t  t e s t  
c o n d i t i o n  B, t h e  concentrat ions o f  Po-210 and Pb-210 i n  the  o u t l e t  streams 

As seen i n  the  tab le ,  p a r t i c u l a t e  

On a mass emission 

Polonium-210 (Po-210) and lead-210 (Pb-210) concentrat ions i n  the  i n l e t  

The concent ra t ion  o f  Po-210 and 
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averaged 4,492 and 15.03 pCi/dscm (127.2 and 0.4256 pCi/dscf) ,  respec t i ve l y .  
On an emission r a t e  basis,  Po-210 and Pb-210 emissions a t  t h e  i n l e t  averaged 
1,075 and 43.62 uCi/hr. 
Pb-210 a t  c o n d i t i o n  A averaged 1,065 and 26.07 uCi/hr and a t  c o n d i t i o n  6 
averaged 1,208 and 4.067 uCi/hr, respec t i ve l y .  For several  o f  t h e  t e s t  
runs, t h e  Pb-210 concentrat ions were below minimum de tec t i on  l i m i t s  and f o r  
many o f  the  t e s t  runs, t h e  Pb-210 concentrat ions were w i t h i n  ten  t imes the  
minimum de tec t i on  l i m i t .  Thus, al though t h e  Pb-210 concentrat ions f o r  
cond i t i on  6 appear t o  be lower than f o r  c o n d i t i o n  A, these concentrat ions 
are a c t u a l l y  near minimum de tec t i on  l i m i t s  i n  bo th  cases and may be 
considered t o  agree w i t h i n  a n a l y t i c a l  p rec i s ion .  

A t  t h e  o u t l e t ,  t h e  emission r a t e s  f o r  Po-210 and 

e 

e 

e 

e 

1.2.2 P a r t i c u l a t e  Size D i s t r i b u t i o n  

P a r t i c l e  s i z e  ana lys is  q u a n t i f i e s  t h e  p a r t i c u l a t e  mass i n  a g iven s i z e  
range. 
Table 1-4.  
runs. 

The f i r s t  i s  a p l o t  o f  t h e  cumulat ive mass f r a c t i o n  versus t h e  i n t e r v a l  
endpoint ( 0 ~ ~ ~ )  as shown i n  F igure  1-1. DpSO represents the  e f f e c t i v e  stage 
c u t  diameter ca l cu la ted  f o r  t h e ' s p e c i f i e d  sampling run. 
impactor stage c o l l e c t s  a l l  p a r t i c l e s  having an aerodynamic diameter g rea te r  
than t h e  stage c u t  diameter ( D P ~ ~ ) .  I n  r e a l i t y ,  the  e f f e c t i v e  stage c u t  
diameter ( 0 ~ ~ ~ )  i s  assumed t o  be equal t o  t h e  p a r t i c l e  diameter f o r  which 
the  stage c o l l e c t i o n  e f f i c i e n c y  i s  50,percent .  The stage c u t  diameter i s  
ca l cu la ted  from t h e  sampling run  cond i t ions ,  the  phys ica l  dimensions o f  the  
impactor, and a t h e o r e t i c a l  c a l i b r a t i o n  va lue  (Stokes number). Th i s  curve 
i s  used t o  est imate t h e  f r a c t i o n  o f  the  p a r t i c u l a t e  l e s s  than a s p e c i f i c  

The mass c o l l e c t e d  on each stage are  presented f o r  each run  i n  
For a g iven loca t i on ,  t h e  da ta  show consistency between t e s t  

The p a r t i c l e  s i z e  r e s u l t s  are presented i n  two ways i n  t h i s  repo r t .  

I d e a l l y ,  each 

e p a r t i c l e  diameter. 
For t h e  i n l e t  l oca t i on ,  30 percent  o f  t h e  p a r t i c u l a t e  mass i s  composed 

o f  p a r t i c l e s  t h a t  are l e s s  than 0.5 microns i n  diameter. 
l oca t i ons ,  80 percent o f  the  p a r t i c u l a t e  mass comprises p a r t i c l e s  t h a t  are 
l e s s  than 0.5 microns i n  diameter. 

For  t h e  o u t l e t  

0 The p a r t i c u l a t e  mass a t  t h e  i n l e t  
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Figure 1-1, Composite curves of mass fractions as a function of particle size 
Probability-Log plot, Calciner 1 offgases. 
FMC, Pocatello, Idaho (August 1988). 
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cons is t s  o f  approximately 13 percent PMIO ( i .e . ,  p a r t i c u l a t e  mat te r  l e s s  
than 10 microns i n  diameter) .  
98.4 percent o f  t h e  p a r t i c u l a t e  mass. 
presented i n  t a b u l a r  form i n  Table 1-5. 

concent ra t ion  versus t h e  p a r t i c l e  geometric mean diameter as shown i n  
F igure  1-2.  The d i f f e r e n t i a l  mass concent ra t ion  i s  t h e  p a r t i c u l a t e  
concent ra t ion  i n  t h e  f l u e  gas normal ized per  u n i t  o f  p a r t i c l e  s ize .  
curve i s  used t o  est imate t h e  p a r t i c u l a t e  concent ra t ion  i n  t h e  f l u e  gas f o r  
a s p e c i f i c  p a r t i c l e  s i z e  i n t e r v a l .  

0.0650 gr /dsc f  f o r  7.5 t o  50 micron p a r t i c l e s  t o  0.0040 gr /dsc f  f o r  0.7 t o  
2.0 micron p a r t i c l e s .  
above 10 microns. 

For the  o u t l e t  l o c a t i o n ,  the  d i f f e r e n t i a l  mass concent ra t ion  ranged 
from 0.0015 g r /dsc f  f o r  7.5 t o  50 micron p a r t i c l e s  t o  0.0190 gr /dsc f  f o r  
0.1 t o  0.7 micron p a r t i c l e s .  The m a j o r i t y  (80%) o f  t h e  c o n t r o l l e d  
p a r t i c u l a t e  i s  below 0.5 microns. 

e f f i c i e n c y  by p a r t i c l e  s i z e  f r a c t i o n .  
are presented i n  Table 1-6. 

i n l e t  and o u t l e t .  
one sample f o r  ana lys is .  
analyzed i n d i v i d u a l l y .  
per  sample i n  Tables 1-7 and 1-8. 

f r a c t i o n  was p l o t t e d  aga ins t  the  i n t e r v a l  endpoint ( D P ~ ~ )  determined from 
t h e  PSD run. 
polonium-210 and i n  F igure  1-4  f o r  lead-210. The data p l o t t e d  i n  these 
f igures  are summarized i n  Table 1-9. 

These data i n d i c a t e  t h a t  the r a d i o a c t i v i t y  i s  associated w i t h  small 
p a r t i c l e s .  Con t ro l l ed  p a r t i c l e s  l e s s  than 1 micron conta ined 82 percent o f  
t h e  r a d i o a c t i v i t y  f o r  Po-210 and 70 percent  o f  t h e  r a d i o a c t i v i t y  f o r  Pb-210. 

A t  t h e  o u t l e t ,  PMIO accounts f o r  about 
The cumulat ive mass f r a c t i o n  data a re  

The second p resen ta t i on  method i s  t o  p l o t  d i f f e r e n t i a l  mass 

This  

For the  i n l e t  l oca t i on ,  the d i f f e r e n t i a l  mass concent ra t ion  ranged from 

The m a j o r i t y  (87%) o f  the uncon t ro l l ed  p a r t i c u l a t e  i s  

. 

Figure  1-2  a l so  prov ides  an i n d i c a t i o n  o f  v e n t u r i  scrubber removal 
The da ta  used t o  prepare these curves 

Radionucl ide a c t i v i t y  was measured f o r  the  samples c o l l e c t e d  from the 
For each t e s t  run, stages 2 through 5 were combined i n t o  

Stages 1, 6, 7, 8 and t h e  backup f i l t e r  were each 
The a c t i v i t y  r e s u l t s  are summarized as p i c 0  Cur ies 

I n  o rder  t o  evaluate t h e  rad ionuc l i de  data, t h e  cumulat ive a c t i v i t y  

The cumulat ive a c t i v i t y  f r a c t i o n  i s  p l o t t e d  i n  F igure  1-3 f o r  
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TABLE 1-5. COMPOSITE CUMULATIVE MASS FRACTION RESULTS, 

FMC-POCATELLO, IDAHO (August 1988) 
VENTURI PRESSURE DROP = 10.5 i n .  W.C., CALCINER 1, 

I n t e r v a l "  
Endpoint 

DP50 
(microns) 

Mass F rac t i on  Less Than (X) 

I n l e t  Ou t le t  

0.5 

1 

2.5 

5 

10 

3 

4 

7 

10 

13 

80 

88 

95 

- 
97 

98.4 

Dp50 = the  t h e o r e t i c a l  stage endpoint ( i n t e r v a l  endpoint)  i s  the  a 

aerodynamic diameter o f  the  smal lest  p a r t i c l e s  c o l l e c t e d  on a stage 
w i t h  an e f f i c i e n c y  o f  50 percent. 

0 
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Figure 1-2. Composite curves of differential mass concentration as a 
function of particle size. Calciner 1 offgases. 
FMC, Pocatello, Idaho (August 1988) 
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TABLE 1-6. COMPOSITE DIFFERENTIAL MASS CONCENTRATION, 

FMC-POCATELLO, IDAHO (August 1988) 
VENTURI PRESSURE DROP = 10.5 in. W.C.,  CALCINER 1,  

Geometric 
Mean 

(microns) 

Interval Differential Mass Concentration (ar/dscf) 

(microns) Inlet Outlet 
range 

0 . 5  

1 

2 . 5  

5 

10 

0 .1 -0 .7  

0 .7 -2 .0  

2.0-3.5 

3 .5 -7 .5  

7 .5 -5 .0  

0.0013 

0.0040 

0.0200 

0.0500 

0.0650 

0.0190 

0.0050 

0.0030 

0.0020 

0.0015 

0 

0 
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Figure 1-4. Composite curves of cumulative Lead-21 0 activity fraction as a 
function of particle size, Probability-Log plot, Calciner 1 offgases. 
FMC, Pocatello, Idaho (August). 
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TABLE 1-9. COMPOSITE CUMULATIVE ACTIVITY FRACTION RESULTS, 

FMC-POCATELLO, IDAHO (August 1988) 
VENTURI PRESSURE DROP = 10.5 i n .  W.C., CALCINER 1,  

I n t e r v a l a  
Endpoint 

DP50 
(microns) I n l e t  O u t l e t  I n l e t  Ou t le t  

Mass F rac t i on  Less Than (%) 

Po-210 Pb-210 

0.5 64 72 30 54 

1 74 82 46 70 

2.5 84 90 64 81 

5 89 95 78 94 

10 93 97 87 98 

Op50 = the  t h e o r e t i c a l  stage endpoint ( i n t e r v a l  endpoint) i s  t he  a 
aerodynamic diameter o f  the  smal les t  p a r t i c l e s  c o l l e c t e d  on a stage 
w i t h  an e f f i c i e n c y  o f  50 percent. 
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a 
Particles less than 0.5 micron contained 72 percent of Po-210 and 54 percent 
of Pb-210 radioactivity. 

The curves presented in this section were fitted to the test run data 
presented in Section 3.0. Thus, these curves are a composite representing 
the typical characteristics of the particulate. 

a 
1.3 TEST REPORT ORGANIZATION 

a 

0 

a 

This emission test report is presented in two volumes. Information 
presented in this document (Volume I) is organized as follows: Section 2.0 
contains a brief description of the calcining process and the air pollution 
control systems at the plant; Section 3.0 presents a summary and discussion 
of the results; Section 4.0 describes the specific sampling locations and 
the sampling and analysis procedures that were used; and Section 5.0 
describes the specific quality assurance and quality control measures that 
were taken to ensure useful and valid data. 

The supporting data for the results presented in this volume are 
Volume 1 1  contains sampling and included in Volume I1 as appendices. 

analytical protocols, all field and lab data sheets, data reduction 
summaries, and calibration data. 

a 

a 

0 

a 
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2 . 0  DESCRIPTION OF PROCESS AND AIR POLLUTION CONTROL SYSTEMS 

2 . 1  PROCESS DESCRIPTION 

. The FMC, Pocate l lo ,  Idaho, p l a n t  produces elemental phosphorus from 
phosphate ore (sha le ) .  
emission study, i s  discussed i n  more d e t a i l  i n  t h e  f o l l o w i n g  paragraphs. 
Phosphate rock i s  crushed, screened, and formed i n t o  b r i que t tes ,  before 
being fed  i n t o  t h e  c a l c i n e r .  The phosphate rock  i s  heated t o  remove organic  
ma te r ia l  and t o  form heat-hardened nodules t h a t  wi thstand f u r t h e r  processing 
w i thout  d i s i n t e g r a t i n g .  The nodules are cooled and passed through a 
propor t ion ing  bu i l d ing ,  where they are blended w i t h  s ized  coke and s i l i c a  
i n t o  a ma te r ia l  c a l l e d  t h e  burden, which i s  f ed  i n t o  an e l e c t r i c - a r c  
reducing furnace. 
gaseous phosphorus and carbon monoxide and leave molten residues o f  s lag  and 
ferrophosphorus. The furnace of fgases pass through e l e c t r o s t a t i c  p r e c i p i -  
t a t o r s  t o  remove dus t  before en te r ing  a condenser, where t h e  phosphorus i s  
condensed, c o l l e c t e d  i n  a sump, and pumped t o  storage. The carbon monoxide 
i s  f ed  t o  the  c a l c i n e r  as f u e l .  

and U n i t  2. A simple schematic overview o f  t h e  process, showing feed and 
o f fgas  streams around each o f  the  c a l c i n i n g  u n i t s  i s  shown i n  F igure  2-1.  
P r i o r  t o  en te r ing  t h e  ca l c ine r ,  t h e  ore  i s  formed i n t o  b r i q u e t t e s  us ing a 

mechanical process. These b r i q u e t t e s  are fed  by a v i b r a t o r y  feeder onto the  
p a l l e t s  o f  t h e  c a l c i n e r  g ra te .  The c a l c i n e r . i s  d i v i d e d  i n t o  th ree  sect ions.  
The f i r s t  sect ion,  the  c a l c i n i n g  sect ion,  has s i x  over f low burners t h a t  heat 
the  bed. Carbon monoxide (CO) from t h e  e l e c t r i c  furnace exhaust gas streams 
i s  the  pr imary fue l ,  w i t h  na tu ra l  gas as an a u x i l i a r y  f u e l  source. 
second sec t i on  i s  a c o o l i n g  sec t i on  t h a t  i s  open t o  t h e  atmosphere. 
down-draf t  a i r  from t h i s  sec t i on  i s  drawn through a fan  and used as 
combustion a i r  i n  t h e  CO burners. 

The c o o l i n g  a i r  i s  drawn down through the  bed and exhausted ou t  a stack.  

The c a l c i n i n g  process, which i s  t h e  focus o f  t h i s  

High temperature reac t i ons  i n  the  furnace d r i v e  o f f  

The FMC f a c i l i t y  has two moving-grate ca lc iners ,  designated as U n i t  1 

The 
The 

The f i n a l  sec t ion  i s  a coo l i ng  sec t ion .  

JES/045 2-1  
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The cooled nodules are  discharged through a hopper t o  a conveyor b e l t  and 
t ranspor ted  t o  t h e  furnace area. 

2.2 A I R  POLLUTION CONTROL EQUIPMENT (CALCINING OPERATION) 

The of fgases are vented t o  separate p o l l u t i o n  c o n t r o l  systems. As seen 
i n  t h e  f i g u r e ,  o f fgases en ter  a common i n l e t  and are s p l i t  i n t o  two p a r a l l e l  
streams, each conta in ing  a ven tu r i  scrubber, a demister, and an i nduc t i on  
fan. A f t e r  passing through t h e i r  respec t i ve  I D  fans, the  exhaust gases from 
each c a l c i n i n g  u n i t  are discharged through two s i m i l a r  22.9 m (75 ft) t a l l  
s tacks.  
1988. 
approximately 30.5 m (100 ft.). 

These o u t l e t  stacks were scheduled t o  be r e b u i l t  i n  October o f  
The he igh t  o f  each o f  the  r e b u i l t  stacks i s  expected t o  be 

2.3 PROCESS AND POLLUTION CONTROL DATA 

The emission t e s t  program a t  FMC was performed du r ing  two per iods  o f  
d i f f e r e n t  scrubber opera t ing  condi t ions,  Ap = 10.5 in .  and Ap = 6.5 i n .  o f  
H20. 
opera t ing  ranges. Operat ional  ranges f o r  process parameters were 
es tab l i shed by I S B  and FMC personnel p r i o r  t o  t e s t i n g  based on h i s t o r i c a l  
p l a n t  da ta  and f u l l  p roduc t ion  capaci ty .  
throughout the  t e s t i n g  pe r iod  by FMC’s automated data a c q u i s i t i o n  system. 
Add i t i ona l l y ,  Radian personnel p e r i o d i c a l l y  monitored these data from the  
p l a n t ’ s  c o n t r o l  room f o r  the  purpose o f  coo rd ina t i ng  sample c o l l e c t i o n  
a c t i v i t i e s  w i t h  process/control  device cond i t i ons .  
and repor ted  f o r  t h i s  t e s t  program are, w i t h  a few addi t ions,  t h e  same as  
those measurements monitored du r ing  t h e  November 1983 t e s t  program a t  FMC. 

The averages f o r  t h e  emission t e s t i n g  pe r iod  (August 23-26) represent  
the  average o f  instantaneous values recorded by Radian personnel du r ing  each 
t e s t  per iod .  The average values presented are  no t  intended t o  represent  
d a i l y  averages. 
opera t ion  du r ing  t h e  emission t e s t i n g .  
monitored du r ing  t h e  emission t e s t  p e r i o d  are  discussed below and data which 
has been claimed c o n f i d e n t i a l  by the  f a c i l i t y  have been ind i ca ted .  

Process cond i t i ons  f o r  each s e t  o f  t e s t s  were w i t h i n  “normal“ 

Key parameters were monitored 

Key parameters monitored 

The i n t e n t i o n  i s  t o  i n d i c a t e  cons is ten t  and normal p l a n t  
The key opera t ing  parameters 

e 
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2.3.1 Process Rate 

0 
The process r a t e  was monitored i n  t h e  c o n t r o l  room i n  terms o f  c a l c i n e r  

speed. The "normal" range f o r  c a l c i n e r  speed was repor ted  t o  be [c la imed 
c o n f i d e n t i a l ]  meters per  minute (m/min a l s o  equ iva len t  t o  [c la imed 

process r a t e  i n fo rma t ion  recorded by Radian personnel du r ing  t h e  t e s t  
per iod .  
conver t  t h e  c a l c i n e r  speed t o  a process r a t e  based upon t h e  bed depth. 
bed depth o f  [c la imed c o n f i d e n t i a l ]  inches was maintained throughout the  
t e s t  pe r iod .  
who watches t h e  feed u n i t  through a window. 
t o  a v a i l a b i l i t y  o f  feed mater ia l  and burner  temperature du r ing  the  t e s t i n g .  
Ca lc ine r  g r a t e  speed was ca l cu la ted  upon t h e  p a l l e t  count per  elapsed t ime. 
The g r a t e  speed recorded dur ing  sho r t  t ime  per iods had a g rea te r  v a r i a b i l i t y  
than r e p o r t e d  p rev ious l y .  

cmlfidint.ial! fpet. per min!!te [ft./min!!: Table 2-! !s 2 sUmm2ry c f  the 

A p l a n t  suppl ied conversion c h a r t  i n  t h e  c o n t r o l  room was used t o  

A 

Ca lc ine r  g r a t e  speed was c o n t r o l l e d  manually by an operator  
Ca lc iner  g r a t e  speed va r ied  due 

2.3.2 Burner Temoeratures 

The burner  temperatures appeared on a d i g i t a l  readout i n  t h e  c o n t r o l  
room. A l l  s i x  burner  temperatures were monitored f o r  U n i t  No. 1. Dur ing 
t e s t i n g  operat ions,  burner  temperatures were w i t h i n  normal opera t ing  range. 
Burner temperatures recorded dur ing  t h e  emissions t e s t i n g  are summarized i n  
Table 2-2.  

2.3.3 Fan ArnDeraqe 

Amperage f o r  t h e  c a l c i n e r  coo l i ng  and scrubber I D  fans were monitored 
d u r i n g  t h e  t e s t  p e r i o d  as a r e l a t i v e  i n d i c a t o r  o f  c a l c i n e r  exhaust a i r .  
The fan  amperage i s  summarized i n  Table 2-3. The fan  amperage values 
recorded du r ing  t h e  t e s t  per iod  are w i t h i n  t h e  expected range, w i t h  t h e  
except ion o f  scrubber 1-1 induced d r a f t  f a n  on August 24th, du r ing  MM 111 
t e s t  runs 1 and 2. The fan  amperage d u r i n g  t h i s  pe r iod  was 10-15 percent 
lower, which r e s u l t e d  from t h e  i n s e r t  be ing  r a i s e d  too  f a r  i n  t h e  v a r i a b l e  
t h r o a t  v e n t u r i  f o r  t h e  scrubber 1-1 t ra in .  The r e s u l t a n t  scrubber pressure 

0 

0 

0 

0 

0 

0 

0 

0 
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TABLE 2 - 1 .  CALCINER FEED R A T E  SUMWARY A T  FWC-POCATELLO, IDAHO ( A u g u s t  1988)  

D a t e  T i m e  
G r a t e  
S p e e d  

P a l l e t  
( c o u n t s )  

E I apsed 
T i m e  
( m i n )  

F e e d  
Rate 

( t o n s l h r )  

11 :23  
12 :23  

12 :50  
1 3 : 0 2  
1 3 : 1 7  
16:00 

12:3a 

09:44 
10:00 
11:10 
1 1 : 5 2  
1 2 : 3 9  
13 :14  

14 :45  
u : i a  

16:4a 

1a:06 
1a :20  
1a:30 

1 7 : 2 7  
1 7 : 4 2  

11 :30  
11:45 
12 :05  
13 :12  
14:00 
14:15 
14 :30  
15:00 
15:15 
1 5 : 3 0  
15 :45  
1 6 : O O  
17 :20  
1a:oo 
1a :20  
i a : 3 5  
i a : 5 0  
19:05 
1 9 : 2 0  
19 :35  
19 :50  
20:05 
20 :20  
20:35 

o a : i 5  
oa:30 
09:15 
09 :30  
09:45 
1o:oo 
10 :15  
10 :30  
10 :45  

[ C L A I M E D  C O N F I D E N T I A L 1  

0 



0 

TABLE 2 - 1 .  (Continued) 

--___ 
E L 0 ~ 8 e d  Feed 

Time Rate 0 Grate P a l l e t  
Date Time Speed (counts) (min) ( t o n s l h r )  

0 
[CLAIMED C O N F l D E N T l A L l  

0 

0 

0 

0 
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TABLE 2-2. CALCIWER BURWER TEUPERATURE SUUWARY FOR FWC-POCATELLO. IDAHO (AUGUST 1988) 

Burner Temperature (deg. F) Uindbox 
#13 Temp 

#2 #3 14 x5 Y6 (deg. F) Date Time #1 

a m ~ a a  oa:oo 
a m m  09:oo 
a m ~ a a  10:oo 
a m m a  10:36 
a m m  1i:oo 
a m ~ a a  i i : i 5  
a m m a  12:oo 
a m m  i2:30 
a m i a a  1 2 ~ ~ 5  
a m m  13:oo 
a m m  m i 5  
a m m  14:oo 
a m i a a  i 5 : i 5  
a m m  m o o  
Average 

[CLAIUED CONFIDEWTIALI 

Average 

2 - 7  



0 
TABLE 2 - 2 .  (Continued) 

Burner Temperature (deg. F) Uindbox 
#13 Temp 

Date  Time #1 #2 #3 ab #5 #6 (deg. F )  

[ C L A I M E D  C O N F l D E Y T l A L l  

0 

0 

0 

Average 

0 

0 
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e 
TABLE 2 - 3 .  F A N  AUPERAGE F O R  FWC-POCATELLO, IDAHO (August 1 9 8 8 )  

Primary 
coo l ing  Fan IO Fan (amps) e Oate Time (amps # l - 1  # 1 - 2  

e 

0 

e 

oa:oo 
09:OO 
1o :oo  
10 :36  
1 1 : o o  
11 :15  
1 2 : o o  
12 :30  
12:45 
13:OO 
13:15 
1 4 : o o  
15 :15  
16:OO 

09 :30  
09:45 
1 o : o o  

11 :50  

1 3 : l l  
13 :50  
14 :16  
1 4 ~ 4 4  
16 :15  
16 :45  
17:20 
17:40 

i i : o a  

i 2 : 3 a  

1a :oo  
1a : i a  
18 :30  

11 :24  
11 :45  
12 :oo  
12 :30  
12:45 
1 3 : l l  
1 4 : o o  
14 :15  
1 4 : 3 0  
15 :oo  
15:15 
1 5 : 3 0  
15:45 
16:OO 
17 :20  
17 :46  

18 :20  
m o o  

i a : 3 s  
i a : w  
19 :05  
19 :20  
19:35 
19 :50  
20:05 
20 :20  
20:35 
20 :50  

520 
460 
500 
500 
500 
500 
500 
500 
500 
500 
500 
520 

N R  
480 

498 

480 
460 

460 
500 
500 
500 
500 
460 
500 
500 
480 
L B O  
480 
4.30 
500 
490 
490 

486 

490 
490 
N R  
490 
495 
490 
495 
490 
490 
485 
485 
485 
480 
480 
480 
480 
465 
445 
445 
445 
450 
445 
450 
450 
150 
150 
445 
N R  

447 

N R  
N R  
N R  
452 
457 
449 
454 
444 
451 
454 
445 
N R  
453 
445 

450  

424 
415 
417 
409 
411 
405 
411 
413 
409 
409 
411 
411 
413 
404 
401 
403 
407 

410 

445 
444 
451 
447 
N R  
N R  
N R  
N R  
444 
N R  
NU 
N R  
N R  
444 
456 
445 
N R  
456 
449 
454 
445 
454 
447 
459 
451 
464 
446 
457 

450 

N R  
N R  
NR 

462 
461 
462 

459 
462 
450 
N R  

456 

458 

448 

458 

458 

470 
468 
465 
464 
454 
454 
460 
456 
457 
457 
458 
464 
461 
457 
451 
450 
456 

459 

449 

447 
456 
N R  
N R  
N R  
N R  
449 
N R  
NU 
N R  
NR 
455  

452 
N R  
453 
454 
451 

452 

4413 

448 

458 

458 
458 
456 
450 
454 
453 

453 
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0 
T A B L E  2-3 .  (Continued) 

Primary 

Date Time 
C o o l i n g  Fan 

(amps 1 
ID Fan (amos) 

# l - 1  # l - 2  

o a : i s  
oa:30 
09 :15  
09 :30  
09:45 
, " ;Go 
10 :15  
1 0 : 3 0  
10 :45  
12 :15  
l 2 : 3 0  
12:45 
13:OO 
13:15 
1 3 : 3 0  
13 :45  
15:SO 
16:OO 
16:15 
16:30 
16 :45  
17:OO 

.^ 

4.35 
500 
520 
495 

485 
500 

480 

485 
485 

480 

460 
460 

465 
470 
470 
470 
470 
480 
480 

480 
475 

475 

480 

497 
490 
493 

490 
49i  

485 

484 
487 

485 
483 
485 
480 
485 
483 

495 

477 
504 
491 
499 
496 
503 
499 

490 

491 
480 
485 
487 
4aa 
483 
4aa 
482 

483 
483 
482 
480 
483 

4 79 
4 79 

472 
494 
491 
493 
494 
491 
489 

485 
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0 

0 

0 

0 

0 

0 

0 

drop o f  the scrubber 1-1 was greater than the 10.5 in. W.C. desired during 
this period. 

2 . 3 . 4  Pressure Droo (AD) Across Each Venturi Scrubber 

Two scrubber pressure drop conditions were tested. These were 10.5 
and 6.5 in. W.C. Condition A was 10.5 in. W.C. and condition B was 
6.5 in. W.C. 
emission test period and recorded in Notebook #20880. 
consistency of the recorded values, the pressure drop is not reproduced for 
this document. 

The only anomaly noted during the test period was the incorrect venturi 
setting noted above. The incorrect setting was discovered during the 
pressure sensor calibration on August 25th, prior to testing. 

The pressure drop across each venturi was monitored during the 
Due to the 

2.3.5 Scrubber Liauid Flow Rate for Each Scrubber 

The liquid flow rate for each scrubber was monitored during each test 
period. 
liquid flow rate in gallons per minute (gpm) for each scrubber i s  the sum of 
the two recorded values. 
water to both the main scrubber body and the demister (separator) section. 

The liquid flow rates are summarized in Table 2-4. The total 

The plant data acquisition system monitors the 

0 

0 
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TABLE 2-4. VENTURI SCRUBBER UATER FLOU SUMMARY FOR FMC-POCATELLO, I D A H O  (August 1988) 

( c a l c i n e r  # l )  

Uater  Flow (qpm) 
Date  Time 111 Seperator #2 Seperator 

__ 
10:36 
1 l : O O  
11:15 
12:oo 
12:30 

13:OO 
13:15 
15:15 
16:OO 

.- .- 
IC:*, 

09:30 
09:45 
1o:oo 

11:50 

1 3 : l l  
13:50 
14:16 
14:44 
16:15 
16:45 
17:20 
17:LO 

i i : o a  

i2:3a 

1a:oo 
i 8 : i a  
ia:30 

11:24 
l l : 4 5  
12:oo 
12:30 
14:30 
16:OO 
17:ZO 
17:46 
ta : to  
i a : ~  
1a:so 
19:05 
19:20 
19:35 
19:50 
20:05 
20:zo 
20:35 
20:50 

1524 
1490 
1490 
1563 
1495 
!*a* 
1449 
1501 
1403 
1494 

_.-. 

1486 

1516 
1523 
1533 
1549 
1562 
1527 
1556 
1556 
1576 
1551 
1533 
1551 
1517 
1501 
1493 
1484 
1486 

1530 

1493 
1444 
1487 
1456 
1460 
1491 
1471 
1512 
1531 
1411 
1513 

1516 
1539 
1534 
1499 
1491 
1513 
1519 

1497 

1538 

I a3 
1 ao 
182 

i a o  

1 aa 
1 a3 
1 a4 

179 

.-. 
1 ni 

194 

183 

182 
197 
180 
180 
193 
I a4 
1 a3 

i a4 

i a i  

I a6 
182 

195 

181 
194 

195 

196 
193 

1 a7 

195 
193 
182 
182 

i a i  
1 a4 

i a i  

1 a2 

207 
193 

190 

185 

193 
179 
179 

178 
196 
193 

I a3 

1 a7 

1684 
1692 
1721 
1716 
1779 
1 n 5  

1764 
1663 

1684 

1758 

1718 

1743 
1761 
1779 
1749 

1791 
1763 
1794 
1723 
1741 

i a o o  

i a i a  
1839 
1818 
1774 
1769 
1746 
1783 

1776 

l a i s  
1822 

1833 
1781 

1776 
1771 
1557 
1771 
1723 
1623 
1756 
1731 
1767 
1733 
1733 
1751 
1726 
1731 
1776 

1746 

la5  

18s 
1 a9 

191 

192 
192 
201 
192 
191 
196 

191 

190 

191 
190 
194 
186 

193 

1 a9 

l a 5  

187 
187 
1 aa 
1 a8 

1 aa 
1 a9 
1 aa 

201  

193 

190 

195 
190 

197 

192 

184 
191 
184 
193 
184 
191 

192 

192 

194 

I a9 

I a6 

1 a6 

18s 

182 

184 

1 a9 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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TABLE 2-4. (Continued) 

(Ca lc iner  #1) 

__ 
u s t e r  Flou ( g m )  

Date Tine #1 Seperator #2 Seperator 

oa:i5 1473 
oa:30 1437 

09:30 1466 
09:45 1455 
1o:oo 1546 

10:30 1416 
10:45 1439 
12:15 1473 
12:30 1443 
12:45 1455 
13:OO 1499 
13:15 1522 
13:30 1500 
13:45 1454 
15:50 1509 
16:OO 1500 
16:15 1532 
16:30 1485 

1431 16:45 
17:OO 

09:15 1485 

10:15 1458 

c 1478 

1475 

i a i  

i a i  

182 
192 

198 
1 80 
192 
180 
179 

191 
191 

198 
177 
192 
176 

192 
183 
196 
179 

1 86 

1 aa 

1 ao 

i ao 

1748 

1737 
1722 

1760 
1690 
1730 
1773 
1749 
1711 
1733 
1786 
1774 
1761 
1690 
1795 

1826 
1799 
1717 
1792 

1755 

1684 

1788 

1837 

206 
186 
194 
186 
194 
186 
198 
1 a9 
199 
197 
191 
199 

197 

197 

1 aa 
i a a  
1 aa 
187 

1 aa 

1 aa 

195 

197 

193 

0 

0 
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3.0 SUMMARY AND DISCUSSION OF RESULTS 

0 

0 

0 

0 

0 

0 

The results of the August 1988 test program conducted at the FMC 
facility are presented in this section. Radionuclide data that are 
presented are not blank corrected. Field blanks were collected on both 
inlet and outlet MM 1 1 1  trains and the results are presented and discussed 
in Section 5.0 of this document. For reference purposes, the radionuclide 
activities in the field blank collected at the inlet location were less than 
2 percent of the average activities of the samples collected at that 
location (1.5% for Po-210, 0.2% for Pb-210). At the outlet, the field blank 
activities for Po-210 and Pb-210 were approximately 1.2 percent and 
2.2 percent, respectively, of the average outlet sample activities. 

applicable. The supporting data for the results are included in the 
appendices (Volume 11) of this report. 

Dual units (metric and English) are presented in each table where 

3.1 RESULTS FOR TEST CONDITION A :  VENTURI PRESSURE DROP = 10.5 in. W.C. 

3.1.1 Particulate Matter and Radionuclide Results 

Particulate matter and associated radionuclide emissions were collected 
simultaneously at each of the inlet/outlet offgas sampling locations using 
a modification of EPA Method 111. An overview of results from the four 
inlet/outlet test runs at test condition A is presented in Table 3-1. 
Specific sampling measurements from each individual test run at condition A 

are presented in Tables 3-2 through 3-5 for runs 1 through 4, respectively. 
Slight deviations from the planned test matrix were made to compensate for 
sampling difficulties encountered during testing. Two MM 111 sampling runs 
were nonisokinetic at the inlet location. Also, the venturi scrubber 
pressure drop was incorrectly set too high for scrubber 1-1 on 8/24/88. 
incorrect pressure drop was discovered during process instrumentation 
calibration prior to testing on 8/25/88. 

The 

0 
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0 

0 

0 

0 

0 

0 

0 
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IABLE 3-2. SlR44ARY OF W4 111 RESULIS FUR FSJU 1, VZNIWRI PRESSURE DROP - 10 .5  in. Y.C. ,  
W C I N E R  1 OFFGASES, kMC-POCATELL.0. IDAHO (Awuswr 1988) 

b 
Avsra8a 

Run 1 (8/24/88)  Inlot Outlet Aa Outlet B Outlets A L B 

3b.71 
0.983 
139,788 
3.959 
323,010 
9.148 
465.9 
241.1 
10.6b 
119.2 

0.3849 
880.8 
461.2 
209.2 

166.5 
5.880 
1,397 
6.676 

3. 36lCed 
118. 7c'd 

0.1367c'd 
28.19=fd 

35.06 
0.993 
55,401 
1,569 
87.81b 
2 ~ 489 
131.5 
55 .3  
17.36 
97.9 

0.03961 
90.63 
18.81 
8.532 

142.8 
5 , O b b  
b74.8 
55.65 

0 .7932C*e 
28.01c'e 
2.637c'0 
0.3090c'e 

40.78 _ _  
1.155 _ _  
68,067 123.468 
1,928 3,497 
1 1 1 . 4 4 b  199,318 
3,156 5,645 
1b0.5 136.0 
60.3 5 7 . 8  
18.72 18.04 
92.7 _ _  

0.03883 0.03918 
88.84 89.64 
22.65 41.46 
10.28 18.81 

185.8 166.5 
6 , 5 6 0  5.880 
758.8 1,234 
73.81 61.75 

1 .59lcpf  1.233 

6.497C'f 9.134 
0.6323C'f 0.4706 

5 6 .  17c'f 43.53 

~ 

a P r e s s ~ ~ e  drop across t he  Y M C U ~ ~ W ~ S  1 3  in. U.C.  f o r  the "A" t l d a .  

bAverqe  Comcentrations wel&rsd foor stack 8SS flow f o r  each s tack .  

For the "B" SI&, t he  pressure  
drop W D ~  10.5  in. U.C . .  vhich vas the target level. 

Stack 8.3 f l w s  and pol lutmr 
mass f1ovr a*a rho total from both ,racks. 

cL0nd-210 was nor datas tod  In either the f r o n t  h a l f  or back h a l f  f rnc r lon .  

dlhs Inlet-Run 1 r q l a  contained Pb-210 in ch. back half f r a c t i o n  a t  leas than 0.0677 p c l l d s c f .  

' I h a  outlet A-Rlm 1 rampla contalnod Pb-210 In the f r o n t  h a l f  f r n f t l o n  at loss than 0.200 pClIdssf .  

fThe h t l a t  8 - R m  I sample conralnad Pb-210 In the f r o n t  h a l f  f r i c r l o n  at larr than 1.52 p c l l d r s f .  
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TABLE 3-3 .  SUHURY OF m 111 RESULTS mu RUN 2, vmnm PRESSURE DROP - 10.5 ~n. Y.c . ,  
CALCINER 1 OFFGASES, FI(C-FO2ATEL.M. IDAHO (August 1988) 

b 
AVMr.ge 

1 d . L  O u t l e t  Aa Out le t  B Ouclacs A L 8 

?.7? 
1.012 
144.456 
4,091 
327 ~ 672 
9,280 
1166.3 
241.3 
8.65 
118.8 

0.4983 
1,140 
617.0 
279.9 

173.9 
6,140 
1 I 507 
5.385 

2.274 
80.27 
19.71 
0.07039 

! 4 . E  
0.986 
57,019 
1,615 
90,039 
2,550 
133.1 
56.16 
16.74 
94.5 

0.04491 
102.8 
21.95 
9.956 

137.0 
4,838 
468.8 
47.08 

3.225E'd 
113.8f'd 
11. 03f'd 
1.108='d 

52.12 
1.193 -_ 
69,639 126,658 
1,972 3,587 
111,292 201,331 
3,152 5,702 
136.2 134.6 
57.87 57.01 
17.33 17.04 
93.6 _ _  

0.04660 0.04584 
106.6 104.9 
27.82 49.76 
12.62 22.57 

194.7 168.8 

813.7 1.283 
64.48 55.78 

6,876 5.958 

66. 4 h C S e  87.78 

0 .623lCSe 0.8655 
7.863"' 18.90 

aPressura drop  across t h e  venturi was 13 In. U.C. for t h e  "A" a ide .  For the "B" s i d e ,  t h e  pressure  
drop was 1 0 . 5  in. Y.C. .  *Ish was the t a r g e t  level. 

bAvhvernga c o m e n t r a t l o h .  v e l s h t e d  for s tack  gar flow r a t e s .  Stack g u  f l o v s  and p o l l u t a n t  nass flows 
are the t o t a l  from both s t a c k .  

CLad-210 vas n o t  de tec ted  ln the back hlf f r a c t i o n .  

dl'he Outlet A-Run 2 rampla sonralned Pb-210 In rha back h d f  fraction at lass than 0.040 p c l l d r s f .  

'The Out le t  B - R m  2 sample s o n c i l m d  Pb-210 In tho back half fraction DL less than 0.019 pCl /drs f .  

3-4 



0 

0 

0 

0 

0 

IABLE 3-4. SuIp(ARY OF Wn 111 RESULIS FUR RUN 3, VENYVFS PRESSURE DROP - 10.5  In. W . C . ,  
C A L C I m  1 OFFCASES, FW-POCAIELDD, IDABO (Au&usC 1988) 

AYe.lge= 
Run 3 (8125188) 1d.t 0 u t L . C  A O u t l e t  B mclits A L B 

Sunol ln .  P l r M r e r s  

_. Vol- IDS sunpled (dasf)  29.37 40.51 41.59 
Vol- &as runpled (dnsm) 0.832 1.147 1.178 
Stack 8as flow rate (drcfm) 135,330 66.524 65,328 131,852 
Stack 8.1 flow rare (dscnm) 3,853 1,884 1,850 3,734 
stack sa0 flow rate ( a s h )  321,407 109,624 109,183 218,807 
stack 8.. fl0" race (*Cum> 9,102 3,105 3,092 6,197 
Stack temperature (OF) 474.9 136.7 140.5 138.6 
stack temper*ture (OC) 246.0 58.15 60.28 59.21 
Moisture (pareant  by volums) 11.63 19.60 20.13 19.87 

_. 

I s o k l n e r l c s  (percent )  104.2 94.2 99.3 _ _  
P a r f l ~ u l n t c  EmlsSlon Results 

Particulate c m c e n t n t l o n  (gr ldacf )  0.4549 O . O P 3 8 8  0.03848 0.04120 
P a r t i ~ l i r e  cmcentriclon (w1dac.m) 1041 100.4 88.01 94.28 
Partlsulats rate ( I b / h r )  527.7 25.02 21.55 46.57 
PnrClcuIaLe rate ( k s l h r )  240.6 11.35 9.773 21.12 

143.7 108.8 138.7 
5,074 3,843 0.898 

4.875 38.27 55.63 
1.167 434.3 543.8 

123.6 
4,365 
978.0 
46.95 

2.83bb" 1.769 15.55b'd 8.596 
1 0 0 . l ~ ' c  62.49 548.9b.d 303.5 
23.01 ': . 7.062 60.94b*.d 68.00 
0 .0961ZD'= 0.6223 6.235D*a 3.C29 

'Average concentrarion, welshred for s t a c k  8's flm rates.  

bLead-210 was not d e t e s t e d  In the back half f r a c t i o n .  

'The Inlat-Fxm 3 9ample sontalned Pb-210 In the back half fnaor lon  at  less than 0.033 p c l l d a s f .  

d 

Stack 8as f l o w s  a d  p o l l u t ~ ~  mass 
flws arm the t o t a l  fram both  staoks. 

I h a  Cutlet 8 -Rlm 3 sample eonrnlrmd Pb-210 In the back half f r a c t i o n  at l e s s  t h a n  0.013 pCI1dicf 

'0 
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TABLE 3-5. SWY OF m 111 RESULTS m. RUN 4, VENTURI mssu~e DROP - 1 0 . 5  a. W . C . ,  
U L C I N W  1 OWGASES, FUC-WcATEL.L.0, IDABO ( A ~ w L  1988) 

A v . W . p  
Run 4 (8125188) Inlet Outlet  A Outlor B &Itlets A L B 

26.93  
n.7v 
130,246 
3,689 
296,961 
8,410 
446 .0  
230 .0  
10 .45  
99 .3  

0.4962 
1135 
553.9  
251 .3  

125 .7  
4,435 
982 .0  
3.907 

8 .217  
290 .0  
64 .22  
0.2555 

40.50 
1 ~ 1 4 ?  
66,661 
1 , 8 8 8  
107,682 
3,050 
1 3 3 . 5  
5 6 . 3 9  
17.94 
9 4 . 0  

0.04012 
91 .80  
22 .92  
10 .40  

9 9 . 6 2  
3,517 
398. 4 
38.32  

b 
b 

ND 11.1831 

b 
NU 141.771 
ND 14.7321 . 
ND 10.45501n 

4 2 . 1 2  ._ 
1.193 ~~ 

67,085 133,746 
1 .900  3.788 
109,488 217,170 
3 ,101  6 ,151  
138 .0  135 .8  
5 8 . 8 9  57 .64  
1 8 . 1 6  18 .05  
9 7 . 9  _ _  

0.03876 0.03944 
8 8 . 6 9  90.24 
2 2 . 2 9  45 .21  
1 0 . 1 1  20 .51  

0 

0 

0 
9 1 . 6 7  95.63 
3.237 3,377 
3 6 9 . 0  767.4 
36 .49  37 .40  

0.8727 1.027 
3 0 . 8 1  36 .27  
3 .513  8 .244  
0 .3474 0.4012 

bLead-210 vas not detected fha Outlet A-Run 4 s w l a .  The valua In brackets Is the m i n h  
detesrlon limit. 

0 

0 
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To compensate for these difficulties, a fourth MM 111 test run was performed 
at each of the inlet and outlet locations. 

Data from all test runs are presented in the summary tables of this 
report, although only those runs meeting the specified quality assurance 
criteria were used in the reported average results. 

3.1.1.1 Inlet. Particulate matter concentrations at the inlet to the 
venturi scrubber averaged 1,088 mg/dscm (0.476 gr/dscf) for the two valid 
test runs. These values represent uncontrolled emissions from the calciner. 

4,755 pCi/dscm (135 pCi/dscf) for the two valid test runs. 
per gram of particulate basis, values for the two inlet runs averaged 
4.39 nCi/g PM. 

195 pCi/dscm (5.53 pCi/dscf). 
values for the two inlet runs averaged 0.176 nCi/g PM. 

Po-210 concentrations in flue gases at the inlet location averaged 
On an activity 

Pb-210 concentrations in flue gases at the inlet location averaged 
On an activity per gram of particulate basis, 

3.1.1.2 Outlet. As shown in Table 3-1, particulate matter 
concentration at the outlet during Test Condition A averaged 94.8 mg/dscm 
(0.0414 gr/dscf). For all of the runs, particulate matter emissions were 
evenly distributed between the outlet’s two locations. 
runs 1 and 2, where the pressure drop across scrubber 1-1 was approximately 
3 inches greater than that -for scrubber 1-2, the distribution was fairly 
even. 

Po-210 concentrations in flue gases at the outlet location averaged 
4,895 pCi/dscm (139 pCi/dscf) for the four test runs. 
gram of particulate basis, Po-210 activity for the outlet runs averaged 
51.2 nCi/g PM. 
the outlet’s two locations. 

119 pCi/dscm (3.34 pCi/dscf). 
Pb-210 activity averaged 1.29 nCi/g PM. 
or near the minimum detection limit where the analytical precision is 
less. Thus, although the concentrations at the two outlet locations appear 
to differ, they are actually agreeing within analytical precision. 

Even during MM 1 1 1  

On an activity per 

The Po-210 concentration was also evenly distributed between 

Pb-210 concentrations in flue gases at the outlet location averaged 
On an activity per gram of particulate basis, 

The Pb-210 concentrations were at 

0 
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3.1.1.3 Ventur i  Scrubber E f f i c i e n c i e s  - Method 111. Table 3-6 
summarizes t h e  removal e f f i c i e n c i e s  o f  the  v e n t u r i  scrubber con t ro l  systems 
f o r  removal o f  p a r t i c u l a t e ,  Po-210, and Pb-210. Although removal 
e f f i c i e n c i e s  are  repor ted  f o r  a l l  f o u r  runs, t h e  average values are based on 
t h e  r e s u l t s  from runs 3 and 4. The removal e f f i c i e n c i e s  f o r  each r u n  were 
ca l cu la ted  from the  i n l e t  and t o t a l  o u t l e t  emission ra tes .  Removal 
e f f i c i e n c y  f o r  PM was cons is ten t  f o r  a l l  t h e  runs, averaging above 
91 percent.  The scrubber removed an average o f  19 percent  o f  t h e  i n l e t  
Po-210, w i t h  t h e  removal r e l a t i v e l y  cons is ten t  f o r  t h e  d i f f e r e n t  runs. 

f o r  bo th  t h e  i n l e t  and o u t l e t .  Although t h e  ca l cu la ted  Pb-210 removal 
e f f i c i e n c i e s  ranged from -195 t o  87.2 percent, the  ac tua l  removal e f f i c i e n c y  . 
was near zero. 

The Pb-210 concentrat ions were a t  o r  near t h e  minimum de tec t i on  l i m i t  

3.1.1.4 front/Back H a l f  D i s t r i b u t i o n  o f  Emissions i n  MM 111 Tra ins .  
Table 3-7 presents  a summary o f  the  d i s t r i b u t i o n  o f  emissions as c o l l e c t e d  
i n  t h e  MM 111 sampling t r a i n s  du r ing  t e s t  c o n d i t i o n  A. 

t ab le ,  97 t o  99 percent o f  the Po-210 c o l l e c t e d  was present i n  the f r o n t  
h a l f  o f  t h e  t r a i n .  
both i n l e t  and o u t l e t  loca t ions .  The d i s t r i b u t i o n  f o r  Pb-210 was s i m i l a r ;  
about 95 t o  98 percent  was c o l l e c t e d  i n  t h e  f r o n t  h a l f .  A d i s t r i b u t i o n  o f  
Po-210 and Pb-210 between f r o n t  h a l f  sampling t r a i n  components was beyond 
t h e  scope o f  t h i s  t e s t  p ro jec t ,  due t o  ana lys is  volume and r e g u l a t o r y  
schedule. 

As seen i n  t h e  footnotes t o  Table 3-7, the  average d i s t r i b u t i o n  o f  PM among 
t h e  f r o n t  h a l f  components va r ied  by t h e  sampling l o c a t i o n  as expected. On 
average, 16 percent o f  the  PM c o l l e c t e d  a t  the i n l e t  was found on t h e  
f i l t e r ,  w h i l e  t h e  remaining 84 percent  was c o l l e c t e d  i n  t h e  probe and 
nozz le.  A t  t h e  o u t l e t ,  t h e  average d i s t r i b u t i o n  was approximately 
86 percent on t h e  f i l t e r  and 14 percent  i n  the  probe and nozzle.  

As seen i n  t h e  

Th is  percentage was cons is ten t  f o r  samples c o l l e c t e d  a t  

The d i s t r i b u t i o n  o f  PM between t h e  f r o n t  h a l f  components was evaluated. 

, 

e 

0 

0 

0 

0 

0 

0 

0 

0 
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TABLE 3-6. VENTURI SCRUBBER REMOVAL EFFICIENCY FOR PM, Po, AND Pb: 
PRESSURE DROP = 10.5 i n .  W.C., CALCINER 1 OFFGASES, 
FMC-POCATELLO, IDAHO (August 1988) 

Concentrat ion 

I n l e t  O u t l e t  

Removal a 

(percent) 
E f  f i c i  ency 

Run 1 
P a r t i c u l a t e  (gr/dscf)  0.3849 0.03918 
Po-210 (pCi/dscf) 166.5 166.5 
Pb-210 (pCi/dscf) 3.361 1.233 

Run 2 
P a r t i c u l a t e  (gr /dscf )  0.4983 0.04584 
Po-210 (pCi/dscf) 173.9 168.8 
Pb-210 (pCi/dscf)  2.274 2.486 

Run 3 
P a r t i c u l a t e  (gr /dscf )  0.4549 0.04120 
Po-210 (pCi/dscf) 143.7 123.6 
Pb-210 (pCi/dscf) 2.834 8.596 

Run 4 
P a r t i c u l a t e  (gr /dscf )  0.4962 0.0394 
Po-210 (pCi/dscf) 125.7 95.63 
Pb- 2 10 ( pCi/dscf ) 8.217 1.028 

Average 
P a r t i c u l a t e  (gr /dscf )  0.4755; 0.04142 
Po-210 (pCi/dscf) 134.7, 138.6 
Pb- 2 10 ( pCi/dsc f ) 5.526 3.336 

91.01 
11.67 
67.60 

91.93 
14.91 
4.112 

91.18 
16.21b 

-195.5 

91.84 
21.85 
87.16 

91.51, C 

19.03, 
43.58 

aRemoval e f f i c i e n c i e s  ca lcu la ted  based on mass f l o w  ra tes  o f  PM, Po, and Pb. 

bIf t h e  removal e f f i c i e n c y  i s  l e s s  than zero, t h e  i n l e t  and o u t l e t  values 
should be considered equal t a k i n g  i n t o  account the p r e c i s i o n  o f  the 
sampling and a n a l y t i c a l  methods. The removal e f f i c i e n c y  should be 
considered zero. 

‘Average o f  runs 3 and 4. 

JES/045 
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TABLE 3-7. SUMMARY OF FRONT/BACK HALF DISTRIBUTION OF EMISSIONS: 

CALCINER 1 OFFGASES, FMC-POCATELLO, IDAHO (August 1988) 
MM 111 SAMPLING TRAINS, PRESSURE DROP = 10.5 in .  W.C., 0 

0 

I n l e t  

O u t l e t  

P a r t i c u l a t e  l o o a  
Po-210 96.6 

Pb-210 98.2 

P a r t i c u l a t e  looc  
Po-210 99.2 

Pb-210 95.1 

N A ~  

3.4 

1.8 

NA 

0.8 

4.9 

aOn average, 16 percent o f  t h e  p a r t i c u l a t e  mat te r  c o l l e c t e d  a t  t h e  i n l e t  was 
found on t h e  f i l t e r ,  w h i l e  the remaining 84 percent was c o l l e c t e d  i n  the 
probe and nozzle. 

bNA = Not appl icable.  The a d d i t i o n  o f  0.1 N HN03 i n  t h e  impingers prevented 
d r y i n g  and weighing o f  t h e  impinger catch. 

'On average, 86 percent o f  the p a r t i c u l a t e  mat te r  c o l l e c t e d  a t  t h e  o u t l e t  was 
found on t h e  f i l t e r ,  and 14 percent was c o l l e c t e d  i n  the probe and nozzle.  

0 

0 

e 

0 

0 

0 

0 
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3.1.2 P a r t i c l e  and Radionucl ide Size D i s t r i b u t i o n  Data 

0 

0 

e 

The PSD samples were analyzed f o r  bo th  p a r t i c u l a t e  mass and Po-210/ 
Pb-210 r a d i o a c t i v i t y .  
i n d i v i d u a l  stages were analyzed separate ly .  For t h e  rad ionuc l i de  analyses, 
stages 2-5 were combined and stages 1, 6, 7, 8, and 9 were analyzed 
i n d i v i d u a l l y .  

For t h e  p a r t i c u l a t e  mass analyses, each o f  t h e  n ine  

The p a r t i c u l a t e  and rad ionuc l i de  r e s u l t s  a re  discussed below. 

3.1.2.1 P a r t i c l e  S ize D i s t r i b u t i o n  Data. The mass c o l l e c t e d  on each 
stage was presented p rev ious l y  i n  Table 1-4 i n  Sect ion 1.0. 
presented two ways: f i r s t  as a p l o t  o f  cumulat ive mass f r a c t i o n  versus the  
p a r t i c l e  i n t e r v a l  endpoint ( 0 ~ ~ ~ )  and second as a p l o t  o f  d i f f e r e n t i a l  mass 
concentrat ion versus the  geometric mean p a r t i c l e  diameter. 
data p o i n t s  were p l o t t e d  and curves were f i t t e d  t o  t h e  da ta  t o  represent  the  
c h a r a c t e r i s t i c s  o f  t h e  p a r t i c u l a t e  ma t te r  a t  each sampling l o c a t i o n .  
the  composite curves, cumulat ive mass f r a c t i o n s  could be determined f o r  t h e  
p a r t i c l e  s izes  o f  i n t e r e s t :  0.5, 1, 2.5, 5, and 10 microns. The composite 
curves were presented p rev ious l y  i n  F igures 1-1 and 1-2.  

are shown i n  F igure  3 - 1  and o u t l e t  data a re  shown i n  F igure  3-2. 
t e s t  runs agreed w e l l  and formed a l i n e a r  curve. 
p a r t i c l e  c h a r a c t e r i s t i c s  were s i m i l a r  a t  t h e  two o u t l e t  l o c a t i o n s  and a lso  
formed a l i n e a r  curve. 
and 3-9. 

are p l o t t e d  i n  F igure  3-3 and the  o u t l e t  da ta  p a i r s  are p l o t t e d  i n  
F igure  3-4. 

These data were 

The i n d i v i d u a l  

From - 

For t h e  cumulat ive mass f r a c t i o n  r e s u l t s ,  the  i n d i v i d u a l  i n l e t  data 

The i n l e t  
The o u t l e t  data show t h a t  

The data are presented i n  tabu la r  form i n  Tables 3-8 

For t h e  d i f f e r e n t i a l  mass concentrat ions,  the  i n d i v i d u a l  i n l e t  data 

The da ta  are presented i n  t a b u l a r  form i n  Tables 3-10 and 3-11. 

3.1.2.2 Radionucl ide D i s t r i b u t i o n  Data. The r a d i o a c t i v i t y  c o l l e c t e d  
I n  o rder  t o  evaluate on each stage was presented p rev ious l y  i n  Table 1-8. 

the  rad ionuc l i de  data, the  cumulat ive a c t i v i t y  f r a c t i o n  was p l o t t e d  against  
the  i n t e r v a l  endpoint  ( 0 ~ ~ ~ )  determined from t h e  PSD data. 
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Figure 3-3. Differential mass concentration as a function of particle size 
for venturi scrubber inlet particulate matter. 
Probability-Log plot, Calciner 1 offgases. 
FMC, Pocatello, Idaho (August 1988) a 
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Figure 3-4. Differential mass concentration as a function of particle size 
for venturi scrubber outlet particulate matter. 
Probability-Log plot, Calciner 1 offgases. 
FMC, Pocatello, Idaho (August 1988). 
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The polonium-210 and lead-210 data were plotted separately. The inlet 
and outlet polonium-210 cumulative activities are plotted in Figures 3-5 
and 3-6, respectively. The data showed good agreement between runs and 
formed a linear curve. 

The inlet and outlet lead-210 cumulative activities are plotted in 
Figures 3-7 and 3-8, respectively. The inlet and outlet data are presented 
in tabular form in Tables 3-12 and 3-13. The Pb-210 data contained 
considerably more variability than the Po-210 data, although the data still 
formed linear curves. 
that the Pb-210 concentrations were at or near the minimum detection limits. 

The variability is believed to be due to the fact 

3.1.3 Process SamDles 

Table 3-14 presents the measured concentrations of Po-210 and Pb-210 in 
the feedstock samples. 
the feedstock samples were 23.271 and 24.000 pCi/g, respectively. The 
concentrations varied between runs by 2.9 percent for Po-210 and 13 percent 
for Pb-210, indicating a constant level of radioactivity in the feedstock. 

The average concentrations of these radionuclides in - 

3.2 RESULTS FOR TEST CONDITION B: VENTURI PRESSURE DROP = 6.5 in. W.C. 

Particulate matter and associated radionuclide emissions were measured 
at the outlet stacks for three runs at test condition 8. No Method 1 1 1  
samples were collected at the inlet. 
collected during test condition B, either. The results from condition B are 
summarized in Table 3-1. The specific sampling results for each of the test 
runs are presented in Tables 3-15 through 3-17. 

No particle sizing samples were 

0 

0 

a 

0 

0 

0 

0 

3.2.1 Outlet Particulate Matter and Radionuclide Results 

As shown in Table 3-1, particulate matter concentration at the outlet 
averaged 81.5 mg/dscm (0.0356 gr/dscf). 
matter and Po-210 emissions were evenly distributed between the outlet's two 
1 ocati ons. 

For all of the runs, particulate 

0 
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Figure 3-5. Cumulative Polonium-210 activity fraction as a function of 
particle size for particulate matter at the venturi scrubber inlet. 
Probability-Log plot, Calciner 1 offgases. 
FMC, Pocatello, Idaho (August 1988). 
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Figure 3-6. Cumulative Polonium-21 0 activity fraction as a function of 
particle size for particulate matter at the venturi scrubber outlet. 
Probability-Log plot, Calciner 1 offgases. 
FMC, Pocatello, Idaho (August 1988). 
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Figure 3-7. Cumulative Lead-210 activity fraction as a function of 
particle size for particulate matter at  the venturi scrubber inlet. 
Probability-Log plot, Calciner 1 offgases. 
FMC, Pocatello, Idaho (August 1988). 
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Figure 3-8. Cumulative Lead-210 activity fraction as a function of 
particle size for particulate matter at the venturi scrubber outlet. 
Probability-Log plot, Calciner 1 offgases. 
FMC, Pocatello, Idaho (August 1988). 
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TABLE 3-14.  RADIONUCLIDE CONCENTRATIONS I N  PROCESS FEEDSTOCK SAMPLES 
CALCINER 1, FMC-POCATELLO, IDAHO (August 1988) 

Type o f  Sample 
MM 111 Radionuclide Concentration 
Run No. Date Po-210 Pb-210 

Feedstock 1 8/24/88 24.161 24.157 

Feedstock 2 8/24/88 23.010 27.941 

Feedstock 3 8/25/88 23.341 20.662 

Feedstock 4 

Average 

R e l a t i v e  standard d e v i a t i o n  (%) 

8/25/88 22.559 

23.271 

2 .9  

23.234 

24.000 - 
- 

13 

0 

0 
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TABLE 3-15. SUMMARY OF MM 111 RESULTS FOR RUN 5, VENTURI PRESSURE DROP = 
6.5 i n .  W.C., CALCINER 1 OFFGASES, FMC-POCATELLO, IDAHO 

Averagea 
O u t l e t  O u t l e t  O u t l e t  

Samolinq Parameters 

Volume gas sampled (dsc f )  
Volume gas sampled (dscm) 
Stack gas f l o w  r a t e  (dscfm) 
Stack gas f l o w  r a t e  (dscmm) 
Stack gas f l o w  r a t e  (acfm) 
Stack gas f l o w  rateo(acmm) 
Stack temperature (,F) 
Stack temperature ( C )  
Mois ture (percent by volume) 
I s o k i  n e t i c s  (percent)  

P a r t i c u l a t e  Emission Resul ts 

P a r t i c u l a t e  concentrat ion (gr /dscf )  
P a r t i c u l a t e  concentrat ion (mg/dscm) 
P a r t i c u l a t e  r a t e  ( l b / h r )  
P a r t i c u l a t e  r a t e  (kg/hr) 

Radionucl ide Emission Resul ts 

Pol on i  urn-210 
(pCi/dscf)  
(pCi/dscm) 
(uCi/hr) 
(nCi/g p a r t i c u l a t e )  

(pCi/dscf) 
(pCi/dscm) 
(uCi/hr) 
(nCi/g p a r t i c u l a t e )  

Lead - 2 10 

50.05 
1.417 

80,896 
2,291 

131,443 
3,722 
134.3 
56.9 

18.30 
95;7 

0.03499 
80.07 
24.26 
11.01 

116.0 
4,097 
563.0 
51.17 

0.0125fib 
0.4447 
0.06111 
0.005554 

49.40 _ _ _  
1.399 _ _ _  

78,320 159,215 
2,218 4,509 

127,900 259,342 
3,622 1,345 
137.8 136.0 
58.8 57.8 

18.63 18.47 
98.4 _ _ _  

0.03220 0.03362 
73.69 76.93 
21.62 45.88 
9.807 20.81 

101.2 108.7 
3,574 3,840 
475.6 1,039 
48.50 49.83 

1.636 0.8112 
57.77 28.64 
7.688 7.749 

0.7839 0.3947 

Average concentrat ions weighted f o r  s tack  gas f l o w  f o r  each stack. 
gas f lows and p o l l u t a n t  mass f lows are t h e  t o t a l  from both stacks. 

l i m i t  was l e s s  than zero. 

Stack 
a 

bLead-210 was n o t  detected i n  t h e  back h a l f  f r a c t i o n .  The minimum de tec t i on  
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TABLE 3-16. SUMMARY OF MM 111 RESULTS FOR RUN 6, VENTURI PRESSURE DROP = 
6.5 in. W.C., CALCINER 1 OFFGASES, FMC-POCATELLO, IDAHO 

Run 6 
( 8/26/88) 

Averagea 
O u t l e t  Ou t le t  Ou t le t  

A B A & B  

Sarnol i n s  Parameters 

Volume gas sampled (dscf )  
Volume gas sampled (dscm) 
Stack gas f l o w  r a t e  (dscfm) 
Stack gas f l o w  r a t e  (dscmm) 
Stack gas f l o w  r a t e  (acfm) 
Stack gas f l ow  rateo(acmm) 
Stack temperature 
Stack temperature ( C)  
Mois ture (percent by volume) 
I s o k i n e t i c s  (percent)  

P a r t i c u l a t e  Emission Resul ts 

49.58 
1.404 

78,000 
2,209 

129,184 
3,658 
136.3 
57.92 
19.59 
98.4 

49.44 _ _ _  
1.400 _ _ -  

78,584 156,583 
2,225 4,434 

130,043 259,227 
3,683 7,341 
140.5 138.4 
60.28 59.10 
18.95 19.27 
98.1 - _ _  

P a r t i c u l a t e  concentrat ion (gr/dscf)  0.04143 0.03412 0.03776 
P a r t i c u l a t e  concentrat ion (mg/dscm) 94.80 78.06 86.40 
P a r t i c u l a t e  r a t e  ( l b /h r )  27.70 22.98 50.68 
P a r t i c u l a t e  r a t e  (kg/hr) 12.56 10.42 22.99 

Radionuclide Emission Resul ts 

Pol onium-210 
(pCi/dscf) 127.7 160.5 144.2 
(pCi/dscm) 4,511 5,670 5,093 
(uCi/hr)  597.8 757.0 1,355 
(nCi/g p a r t i c u l a t e )  41.58 72.63 60.11 

Lead - 2 10 
(pCi/dscf) ND [1.599E-04]: ND: ND [7.965E-O5] 

(nCi/g p a r t i c u l a t e )  ND [5.956E-051 1;' ND [2.978E-O5] 

(pCi/dscm) ND [5.646E-O3]b NDc ND [2.813E-O3] 
(uCi/hr) ND [7.483E-04Ib ND [7.483E-O4] 

aAverage concentrat ions weighted f o r  s tack gas f l o w  f o r  each stack.  
gas f lows and p o l l u t a n t  mass f lows are the  t o t a l  from both stacks. 

bLead-210 was n o t  detected i n  the  Ou t le t  A-Run 6 sample. 
presented are minimum detec t ion  l i m i t s .  

'Lead-210 was n o t  detected i n  the  Ou t le t  B-Run 6 samples. The minimum 
de tec t i on  l i m i t  was below zero. 

Stack 

The values 
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TABLE 3-17. SUMMARY OF MM 111 RESULTS FOR RUN 7, VENTURI PRESSURE DROP = 
6.5 i n .  W.C., CALCINER 1 OFFGASES, FMC-POCATELLO, IDAHO 

Averagea 
O u t l e t  O u t l e t  Out1 e t  

A 8 A & R  

Samol i n q  Parameters 

Volume gas sampled (dsc f )  
Volume gas sampled (dscm) 
Stack gas f l o w  r a t e  (dscfm) 
Stack gas f l o w  r a t e  (dscmm) 
Stack gas f l o w  r a t e  (acfm) 
Stack gas f l ow  rateo(acmm) 
Stack temperature (,F) 
Stack temperature ( C) 
Mois ture (percent by volume) 
I s o k i  n e t  i cs (percent)  

P a r t i c u l a t e  Emission Resul ts  

P a r t i c u l a t e  concent ra t ion  (g r /dsc f )  
P a r t i c u l a t e  concent ra t ion  (mg/dscm) 
P a r t i c u l a t e  r a t e  (1  b/hr)  
P a r t i c u l a t e  r a t e  (kg/hr) 

Radionucl ide Emission Resul ts  

Pol onium-210 
(pCi/dscf)  
(pCi/dscm) 
(uCi/hr)  
(nCi/g p a r t i c u l a t e )  

(pCi/dscf)  
(pCi/dscm) 
(uCi/hr) 
(nCi/g p a r t i c u l a t e )  

Lead -210 

50.75 49.28 
1.437 1.396 

81,082 78,254 
2,296 2,216 

133,928 130,576 
3,793 3,698 
135.9 141.2 
57.73 60.65 
19.42 19.53 
96.9 98.2 

0.03467 0.03632 
79.32 83.11 
24.10 24.36 
10.93 11.05 

105.1 153.1 
3.713 5.404 
511.5 7 i8 .8  
46.82 65.02 

0.893flb ND [0.02282]: 
31.54b ND [0.8055], 
4.344 ND [0.1071] 
0.3976 ND [0.009692]c 

- - _  
- - _  

159,336 
4,512 

264,504 
7,491 
138.5 ' 

59.19 
19.48 
- - -  

0.03548 
81.18 
48.46 
21.98 

128.7 
4,544 
1,230 
55.92 

0.4656 
16.44 
4.451 

0.2036 

Average concentrat ions weighted f o r  s tack  gas f l o w  f o r  each stack.  Stack 
a 

gas f lows and p o l l u t a n t  mass f lows are  the  t o t a l  from both  stacks.  
bLead-210 was no t  detected i n  t h e  back h a l f  f r a c t i o n  o f  t h e  O u t l e t  A-Run 7 

sample. The minimum de tec t i on  l i m i t  was below zero. 
Lead-210 was no t  detected i n  e i t h e r  t h e  f r o n t  h a l f  o r  back h a l f  f r a c t i o n  o f  
t h e  O u t l e t  6-Run 7 sample. The va lues presented are minimum de tec t i on  
l i m i t s .  
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Po-210 concentrat ions i n  f l u e  gases a t  the  o u t l e t  l o c a t i o n  averaged 
4,492 pCi/dscm (127 pCi /dscf )  f o r  t h e  f o u r  t e s t  runs. 
gram o f  p a r t i c u l a t e  bas is ,  Po-210 a c t i v i t y  f o r  t h e  o u t l e t  runs averaged 
55.3 nCi/g PM. 

near the  minimum de tec t i on  l i m i t  and averaged 15.0 pCi/dscm 
(0.426 pCi/dscf) .  
a c t i v i t y  averaged 0.200 nCi/g PM. 
v a r i a b l e  between t h e  two o u t l e t  stacks, t h e  r e s u l t s  agree w i t h i n  t h e  lower 
a n a l y t i c a l  p r e c i s i o n  found f o r  r e s u l t s  a t  o r  near the  minimum de tec t i on  
l i m i t .  

On an a c t i v i t y  per  

Pb-210 concentrat ions i n  f l u e  gases a t  t h e  o u t l e t  l o c a t i o n  were a t  o r  

On an a c t i v i t y  per  gram o f  p a r t i c u l a t e  basis,  Pb-210 
Although t h e  Pb-210 r e s u l t s  were more 

3.2.2 Estimated Ventur i  Scrubber E f f i c i e n c i e s  - Method 111 

Table 3-18 summarizes t h e  est imated removal e f f i c i e n c i e s  o f  t h e  ven tu r i  - 

scrubber c o n t r o l  system f o r  removal o f  p a r t i c u l a t e ,  Po-210, and Pb-210 a t  
t e s t  c o n d i t i o n  B. 
i n l e t  r e s u l t s  from runs 3 and 4 and the  measured o u t l e t  r e s u l t s .  There were 
no i n l e t  measurements performed du r ing  t e s t  c o n d i t i o n  B. The o u t l e t  values 
a t  t h e  two l o c a t i o n s  are combined as i f  t h e  emissions were combined t o  a 
s i n g l e  s tack  t o  y i e l d  a s i n g l e  concentrat ion.  Estimated removal e f f i c i e n c y  
f o r  PM was cons is ten t  f o r  a l l  the runs, averaging above 92 percent.  The 
scrubber was est imated t o  remove l e s s  than 20 percent o f  t h e  i n l e t  Po-210 
f o r  a l l  t h ree  runs. Estimated removal o f  Pb-210 across t h e  scrubber 
was c o n s i s t e n t l y  high, w i t h  removal e f f i c i e n c i e s  from 85.3 t o  approximately 
100 percent.  

Removal e f f i c i e n c y  was est imated based on t h e  average 

3.2.3 Front/Back H a l f  D i s t r i b u t i o n  o f  Emissions i n  MM 111 Tra ins  

io 

3-31 

Table 3-19 presents  a summary o f  t h e  d i s t r i b u t i o n  o f  emissions as  
c o l l e c t e d  i n  t h e  MM 111 sampling t r a i n s  du r ing  t e s t  c o n d i t i o n  6 .  As seen i n  
the  tab le ,  approximately 99.5 percent o f  t h e  Po-210 c o l l e c t e d  was present i n  
the  f r o n t  h a l f  o f  t h e  t r a i n .  
c o l l e c t e d  a t  bo th  o u t l e t  l oca t i ons .  

This percentage was cons is ten t  f o r  samples 



TABLE 3-18. ESTIMATED REMOVAL EFFICIENCIES FOR PM, PO, AND Pb, 
VENTURI PRESSURE DROP = 6.5 in.  W.C., CALCINER 1 
OFFGASES, FMC-POCATELLO, IDAHO (August 1988) 

01 

0 

Concentrat ion 
Removal 

I n l e t a  Ou t le tb  E f f i c iency '  

Run 5 
P a r t i c u l a t e  (gr /dscf )  
Po-210 (pCi/dscf)  
Pb-210 (pCi/dscf)  

Run 6 
P a r t i c u l a t e  (g r /dsc f )  
Po-210 (pCi/dscf)  
Pb-210 (pCi/dscf)  

Run 7 
P a r t i c u l a t e  (g r /dsc f )  
Po-210 (pCi/dscf)  
Pb-210 (pCi/dscf)  

0.4755 0.03362 92.93 
134.7 108.7 19.29 
5.526 0.8112 85.32 

0.4755 0.03776 92.08 
134.7 144.2 -7.05 
5.526 7.965E-05 99.998 

0.4755 0.03548 92.54 
134.7 128.7 4.47 
5.526 0.4656 91.57 

a I n l e t  concent ra t ion  assumed i s  t h e  average o f  r e s u l t s  from runs 3 and 4. 

b o u t l e t  concent ra t ion  i s  t h e  average of bo th  stacks weighted f o r  t h e  
d i f f e r e n t  f lows from each stack.  

Removal e f f i c i e n c y  ca l cu la ted  assuming t h a t  t h e  i n l e t  concent ra t ion  does 
n o t  change w i t h  f l o w  r a t e  (i .e., t h e  i n l e t  concent ra t ion  remains constant 
and t h e  i n l e t  gas f l o w  r a t e  i s  ad justed t o  equal t h e  t o t a l  o u t l e t  gas f l o w  
r a t e ) .  

values should be considered equal t a k i n g  i n t o  account t h e  p r e c i s i o n  
o f  t h e  sampling and a n a l y t i c a l  methods. 
be considered zero. 

C 

dIf t h e  removal e f f i c i e n c y  i s  l ess  than zero, t h e  i n l e t  and o u t l e t  

The removal e f f i c i e n c y  should 
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TABLE 3-19. SUMMARY OF FRONT/BACK HALF DISTRIBUTION OF EMISSIONS: 

CALCINER 1 OFFGASES, FMC-POCATELLO, IDAHO (August 1988) 
MM 111 SAMPLING TRAINS, PRESSURE DROP = 6.5 i n .  W.C., 

0 Locat ion Parameter Front  H a l f  Back H a l f  

0 

0 

0 

O u t l e t  P a r t i c u l a t e  l o o a  N A ~  

Po-210 99.5 0.5 

Pb-210 98.4' 1.6' 

aOn average, 85 percent o f  t h e  p a r t i c u l a t e  mat ter  c o l l e c t e d  a t  t h e  o u t l e t  was - 

bNA = Not appl icable.  The a d d i t i o n  o f  0.1 N HN03 i n  t h e  impingers prevented 

found on t h e  f i l t e r ,  and 15 percent was c o l l e c t e d  i n  t h e  probe and nozzle. 

d r y i n g  and weighing o f  the impinger catch. 

Resul ts from o u t l e t  E, run  5 on ly .  For two samples, a l l  o f  t h e  Pb-210 
a c t i v i t y  was i n  t h e  f r o n t  h a l f ,  f o r  two samples, a l l  o f  the Pb-210 a c t i v i t y  
was i n  t h e  back h a l f ,  and f o r  one sample, no Pb-210 a c t i v i t y  was detected 
i n  e i t h e r  f r a c t i o n .  

C 
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The d i s t r i b u t i o n  f o r  Pb-210 was ve ry  i ncons is ten t  between the  runs and 
t h e  o u t l e t  l oca t i ons .  
bo th  t h e  f r o n t  and back h a l f  f r a c t i o n s ;  f o r  t h a t  sample, 98 percent o f  t h e  
a c t i v i t y  was i n  t h e  f r o n t  h a l f .  For two samples, a l l  o f  the  detected Pb-210 
a c t i v i t y  was i n  t h e  f r o n t  h a l f ,  w h i l e  i n  two o the r  samples, a l l  of t h e  
measured a c t i v i t y  was i n  t h e  back h a l f .  
was detected i n  e i t h e r  f r a c t i o n .  

I n  on ly  one sample was Pb-210 a c t i v i t y  detected i n  

For one o the r  sample, no a c t i v i t y  

The d i s t r i b u t i o n  o f  PM between t h e  f ron t  h a l f  f r a c t i o n  components was 
evaluated f o r  t h e  samples f o r  c o n d i t i o n  B. 
Table 3-19, an average o f  85 percent o f  the  PM a t  t h e  o u t l e t  was on the  
f i l t e r  and 15 percent  was i n  the  probe and nozz le  r i n s e s .  

As s ta ted  i n  the  footnotes t o  
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4 .0  SAMPLING AND ANALYSIS 

This  sec t i on  descr ibes s p e c i f i c  sampling and ana lys is  a c t i v i t i e s  
performed du r ing  the  August 1988 t e s t  program a t  the  FMC f a c i l i t y .  
descr ibed i n  t h e  Execut ive Summary o f  t h i s  document (see Table 1 - 2 ) ,  
emission samples were c o l l e c t e d  du r ing  per iods  o f  two separate scrubber 
opera t ing  cond i t ions .  A t  a pressure drop across the  ven tu r i  o f  10.5 i n .  
H20, f o u r  t e s t  runs were conducted a t  t h e  v e n t u r i  scrubber i n l e t  and each o f  
the  two o u t l e t  stacks t o  c o l l e c t  p a r t i c u l a t e  mat te r  and p a r t i c u l a t e  s i z e  
samples f o r  subsequent rad ionuc l i de  ana lys is .  An add i t i ona l  t h ree  runs were 
conducted a t  a v e n t u r i  scrubber pressure drop o f  6 .5  i n .  H20. 

mat ter  and rad ionuc l i de  samples were c o l l e c t e d  a t  the  scrubber o u t l e t s  on ly .  
The f o l l o w i n g  subsect ions descr ibe t h e  sampling l o c a t i o n s  a t  t h e  FMC 

s i t e  (Sec t ion  4 . 1 ) ,  t h e  sampling procedures t o  be used (Sect ion 4 . 2 ) ,  the  
approach u t i l i z e d  f o r  recover ing and analyz ing each o f  t h e  c o l l e c t e d  samples 

As 

P a r t i c u l a t e  

and the  sample custody procedures (Sect ion 4 . 4 ) .  (Sect ion 4 . 3 ) ,  

4 . 1  SAMPLING OCATIONS 

F igure  4 - 1  i d e n t i f i e s  each o f  the  sampling l o c a t i o n s  f o r  the  FMC t e s t  
program. The f o l l o w i n g  subsections present desc r ip t i ons  o f  each o f  these 
loca t i ons .  

4 . 1 . 1  Scrubber I n l e t  

As seen i n  F igure  4-1, t h e  scrubber i n l e t  sampling l o c a t i o n  was 
downstream o f  t h e  c a l c i n e r  j u s t  p r i o r  t o  t h e  p o i n t  where t h e  o f fgas  stream 
i s  s p l i t  i n t o  t h e  two p a r a l l e l  streams feeding t h e  v e n t u r i  scrubbers. 
The sampling was performed i n  a v e r t i c a l  duc t  which was rec tangu lar  w i t h  
dimensions o f  10 by 13 ft. (3.05 by 3.96 in). 
sampling l o c a t i o n  i s  shown i n  F igure 4-2 .  

A schematic o f  the  i n l e t  
The sampling l o c a t i o n  was . 
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recognized as a nonideal l o c a t i o n  due t o  f l o w  disturbances both up and 

downstream. 
p o i n t s  were sampled i n  order  t o  minimize t h e  e f f e c t  o f  these disturbances on 
sample representativeness. 
t o t a l  o f  49 t raverse  points ,  7 i n  each o f  t h e  7 Dorts. 

Dur ing each MM 111 t e s t  r u n  t h e  maximum number o f  t raverse  

The EPA Method 1 c r i t e r i o n  s p e c i f i e d  a maximum 

4.1.2 O u t l e t  Stacks 

Cont ro l led  f l u e  gases from each c a l c i n e r  u n i t  are discharged t o  t h e  
atmosphere through two separate scrubber stacks. O u t l e t  sampling was 
performed a t  each o f  t h e  two stacks. A schematic showing dimensions o f  the 
two s i m i l a r  o u t l e t  l o c a t i o n s  i s  shown i n  Figure 4-3. 
c i r c u l a r  stacks was 76.5 inches. 
i d e a l  as de f ined by EPA Method 1 c r i t e r i a ,  w i t h  each s tack r e q u i r i n g  
12 t raverse po in ts ,  6 from each p o r t .  
t o t a l  he igh t  by 25-30 ft from t h e i r  o r i g i n a l  design due t o  corros ion 
problems. The c u r r e n t  stacks are scheduled f o r  replacement i n  October 1988. 

The diameter o f  the 
The o u t l e t  sampling l o c a t i o n  p o r t s  were 

The o u t l e t  stacks were reduced i n  

4.1.3 Process Feed Samolinq Location 

Phosphate rock feedstock (b r iquet tes)  was c o l l e c t e d  from a moving b e l t  
j u s t  p r i o r  t o  t h e  v i b r a t o r  feed conveyor j u s t  p r i o r  t o  where t h e  b r i q u e t t e s  
were discharged onto t h e  moving grate.  

4.2 SAMPLING PROCEDURES 

EPA reference sampling methods were used dur ing  t h i s  t e s t  program t o  
c o l l e c t  f l u e  gas samples f o r  p a r t i c u l a t e  mat ter  and p a r t i c u l a t e  s i z e  
d i s t r i b u t i o n .  These p a r t i c u l a t e  samples were analyzed f o r  r a d i a t i o n  from 
radionucl ides,  s p e c i f i c a l l y  polonium-210 and lead-210. 
sampling methods were a lso  used t o  measure stack gas ve loc i ty /vo lumet r ic  
flow, moisture content, and molecular weight. 

d e t a i l  i n  t h e  f o l l o w i n g  subsections. 

EPA reference 

Each sampling method used dur ing  the t e s t  program i s  descr ibed i n  
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4.2.1 P a r t i c u l a t e  Mat te r  and Radionucl ides - Mod i f ied  EPA Method 111 
0 

P a r t i c u l a t e  ma t te r  i n  bo th  the  i n l e t  and o u t l e t  streams was c o l l e c t e d  
us ing a m o d i f i c a t i o n  o f  EPA Method 111. 
Method 111 i s  inc luded i n  Appendix A o f  t h i s  document. 
mod i f i ca t i ons  i n c l  uded : 

For re fe rence purposes, EPA 
The s p e c i f i c  

o 

o 

use o f  0.1 N HN03 i n  the  impingers ins tead o f  water; 

i n s e r t i o n  o f  an e x t r a  impinger (empty) f o l l o w i n g  t h e  f i l t e r  and 
heater  box (due t o  the  h igh  mois tu re  content  o f  t h e  streams); and 

m o d i f i c a t i o n  i n  recovery procedures (discussed i n  Sect ion 4.3). o 

A schematic o f  t h e  Mod i f ied  Method 111 (MM 111) t r a i n  t h a t  was used i n  
t h i s  t e s t  program i s  shown i n  F igure  4-4. 
s tack  through a s t a i n l e s s  s tee l  nozzle and a g l a s s - l i n e d  probe. 
mat te r  was removed from t h e  gas stream by a g lass  f i b e r  f i l t e r  housed i n  a 
Teflon' sealed. The g lass  f i l t e r  ho lder  was mainta ined a t  120 2 1 4 O C  
(248 - + 25OF). The f i l t e r  ho lder  conta ined a Tef lon@-coated s t a i n l e s s  s t e e l  
screen t o  support  t h e  f i l t e r .  A f t e r  t h e  heated f i l t e r  box, an empty 
knockout condenser was used t o  remove excess moisture,  fo l lowed by two 
impingers con ta in ing  0.1 N HN03, another empty knockout condenser, and a 
s i l i c a  g e l  impinger.  

F lue gas was p u l l e d  from the  
P a r t i c u l a t e  

4.2.2 P a r t i c l e  S ize D i s t r i b u t i o n  - Andersen MK 111 

P a r t i c l e  s i z e  d i s t r i b u t i o n  (PSD) measurements a t  bo th  t h e  i n l e t  and 
o u t l e t  l o c a t i o n s  were made us ing i n - s t a c k  Andersen MK I 1 1  cascade impactors, 
equipped w i t h  r i g h t  angle preseparators used t o  t u r n  gas stream. 
Andersen MK I 1 1  impactor i s  an e igh t -s tage cascade impactor which c l a s s i f i e s  
p a r t i c l e s  according t o  t h e i r  aerodynamic diameter. 
were used. 

components are s i m i l a r  t o  those used i n  EPA Method 5 sampling. 

v e l o c i t y  and temperature p r o f i l e s  were obta ined from p r e t e s t  s tack gas 

The 

No buttonhook nozzles 

An example o f  the  sampling t r a i n  i s  shown i n  F igure  4-5. Many o f  the  
Stack gas 
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t raverses conducted a t  each sampling l o c a t i o n  p r i o r  t o  t h e  p a r t i c l e  s i z e  
measurements. Based on t h e  r e s u l t i n g  p r o f i l e  data,  two p o i n t s  t h a t  were 
representa t ive  o f  t h e  s tack gas v e l o c i t y  and temperature p r o f i l e  were 
se lected f o r  c o l l e c t i n g  t h e  PSD sample. For each t e s t  run  (both i n l e t  and 
o u t l e t ) ,  a l l  t r ave rse  p o i n t s  were se lected from a s i n g l e  p o r t .  Subsequent 
t e s t  runs were sampled us ing s i m i l a r  p o i n t  s e l e c t i o n  c r i t e r i a ;  a l though 
po in ts  were se lec ted  from t h e  opposi te  po r t .  Stack gas mois ture content  was 
based on da ta  f rom t h e  preceding MM 111 t e s t  runs. Sampling t r a i n  f l o w  
ra tes  were maintained a t  constant r a t e s  and were se lected t o  op t im ize  the  
p a r t i c l e  s i z e  d e f i n i t i o n s  f o r  the  lower s i z e  ranges ( l ess  than 2 microns).  
The goal o f  each PSD run  was t o  achieve i s o k i n e t i c  sampling (100 - + 20%) and 
t o  achieve good s i z e  separat ion i n  t h e  l ess  than 2 microns p a r t i c l e  s ize.  

Due t o  the  h igh  mois ture content a t  each o f  the  o u t l e t  sampling 
l oca t i ons ,  bo th  t h e  preseparator  and the  impactor were pre-heated above the  
f l u e  gas dew p o i n t  temperature p r i o r  t o  t e s t i n g .  
heat ing was accomplished by wrapping the  impactor w i t h  heat ing  tape, 
i n s u l a t i n g  the  impactor body and waterproo f ing  t h e  e n t i r e  assembly. 
Impactor temperatures du r ing  t h e  t e s t  runs were mainta ined above t h e  s tack 
gas dew p o i n t  us ing  a va r iac  t o  regu la te  e l e c t r i c a l  c u r r e n t  t o  t h e  heat 
tape. Impactor o u t l e t  temperatures were monitored and recorded throughout 
each run  w i t h  a type  K thermocouple. A condenser system was used t o  remove 
mois ture and d e l i v e r  d r y  gas t o  the  meter ing system. 
g lass  f i b e r  subs t ra tes  were used t o  c o l l e c t  t h e  samples. 
(back-up f i l t e r )  met t h e  requirements o f  ASTM Standard Method D (99.95% 
c o l l e c t i o n  e f f i c i e n c y  on 0.3 micron d i o c t y l p h t h a l a t e  p a r t i c l e s ) .  

and e s t a b l i s h  proper  sampling c o l l e c t i o n  parameters. These p r e l i m i n a r y  
samples were evaluated f o r  evidence o f  p a r t i c l e  bounce, reentrainment,  
over loading o r  underloading. 
runs, sampling r a t e s  and dura t ions  were es tab l i shed f o r  each o f  t h e  
subsequent t e s t  runs. 

Dur ing t h e  t e s t  run, 

Rieve Angel 934 AH 

The f i n a l  f i l t e r  

Pre l im inary  PSD samples were c o l l e c t e d  a t  each l o c a t i o n  t o  determine 

Based on analyses o f  these p r e l i m i n a r y  t e s t  

e 
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4 . 2 . 3  Flue Gas Volumetr ic  Flow Rate - EPA Method 2 

The vo lumet r ic  s tack  gas f l o w  r a t e  f o r  bo th  s tack o u t l e t  and i n l e t  
l o c a t i o n s  was determined us ing procedures descr ibed i n  EPA Method 2 .  
on t h i s  method, t h e  vo lumet r ic  f l o w  r a t e  i s  determined by measuring t h e  
c ross-sec t iona l  area o f  the  s tack and average v e l o c i t y  o f  t h e  f l u e  gas 
through t h i s  c ross-sec t iona l  area. 

gas v e l o c i t y  pressure, t h e  average f l u e  gas temperature, t h e  wet molecular  
weight, and t h e  absolute s t a t i c  pressure. 
were obta ined by t r a v e r s i n g  the  s tack.  

and type K thermocouple a t  each o f  t h e  t raverse  po in ts .  
manometer was used t o  measure pressure d i f f e r e n t i a l  across t h e  S-type p i t o t  
tube. A c a l i b r a t e d  anero id barometer was used' t o  o b t a i n  barometr ic  
pressure.  S t a t i c  gas pressure was measured by an S-type p i t o t  tube w i t h  the  
face a l igned a t  r i g h t  angles t o  t h e  gas stream f low.  One s i d e  o f  t h e  p i t o t  
was disconnected a f t e r  proper  placement and s t a t i c  pressure determined us ing 
an i n c l i n e d  manometer. 

Based 

The average v e l o c i t y  o f  the  f l u e  gas was c a l c u l a t e d  f rom t h e  average 

Pressure and temperature p r o f i l e s  

Pressure and temperature p r o f i l e s  were obta ined by an S-type p i t o t  tube 
An i n c l i n e d  o i l  

4 . 2 . 4  Flue  Gas Molecular  Weiqht Determinat ion - EPA Method 3 

The molecular  weight o f  the f l u e  gas a t  each l o c a t i o n  was determined 
du r ing  each MM 111 r u n  us ing  a s i n g l e  p o i n t  g rab  sample c o l l e c t e d  i n  Tedlar" 
bags. The molecular  weight ana lys is  was performed us ing  Orsat procedures as 

descr ibed i n  EPA Method 3. 

4 . 2 . 5  Flue Gas Mois tu re  Content - EPA Method 4 

The mois ture content  o f  the f l u e  gases a t  bo th  t h e  s tack  o u t l e t  and 
i n l e t  l o c a t i o n s  was determined us ing  procedures descr ibed i n  EPA Method 4. 

Based on t h i s  method, a known volume o f  p a r t i c u l a t e - f r e e  gas i s  p u l l e d  
through a c h i l l e d  impinger t r a i n .  The q u a n t i t y  o f  condensed water i s  

g r a v i m e t r i c a l l y  determined and then r e l a t e d  t o  the  volume o f  gas sampled. 

0 
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The moisture content of the flue gas was determined simultaneously 

during the operation of the MM 111 trains. 
trains were weighed before and after sampling. 
moisture was related to the volume of gas sampled to calculate the moisture 
content of the flue gas. 

The impingers used with these 
The mass increase in 

0 

4.2.6 Process Feed SamDles - Comoosite Grab 

0 

0 

0 

0 

0 

Grab samples of the shale briquette feedstock were collected 
periodically during each MM 111 flue gas sampling period. 
collected from the vibrator feed conveyor assembly just prior to discharging 
into the kiln. Approximately 1 kg (2.2 lbs) o f  sample was collected in each 
grab. 
combined, mixed and quartered. 
sample corresponding to each sampling period was retained for radionuclide 
analysis. 

The samples were 

At the end of each flue gas sampling period, the grab samples were 
A single 1 kg (2.2 lbs) composite grab 

4.3 SAMPLE RECOVERY AND ANALYSIS 

4.3.1 Particulate Matter and Radionuclides 

Upon completion of each test run, the MM 111 trains were leak checked, 
disassembled and filter and impingers were transported to the on-site 
recovery trailer. The inlet probes and nozzles were recovered at the 
sampling platform, due to the probe length (15 ft). Care was taken to 
reduce sample contamination to the extent possible under the conditions 
encountered. 
trailer. 

The outlet probes and nozzles were recovered in the laboratory 

Openings on each of the disassembled sampling train components were 
covered with Teflon' tape or parafilm' prior to transporting to the recovery 
site. 
recovered. The MM 111 recovery and analytical scheme is shown in 
Figure 4-6. 

o 

As soon as possible after completion of the testing, the trains were 

The modifications from EPA Method 111 are as follows: 

the back half of the sampling train (impingers) were recovered 
for subsequent radionuclide analyses; 
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Figure 4-6. Modified Method 11 1 Recovery and Analysis Scheme Z m 

JES/045 4-12 

e 



0 

0 

0 

0 

0 

0 

0 

0 

lo 

o t h e  f r o n t  h a l f  (probe and f i l t e r  ho lder)  acetone r i n s e s  were 
fo l lowed by r inses  w i t h  0.1 N HN03; and 

rad ionuc l ide  analyses were performed separately f o r  f r o n t  and ,back 
h a l f  t r a i n  f r a c t i o n s .  Front  h a l f  cons is ted o f  bo th  t h e  f i l t e r  and 
the probe, nozzle and f i l t e r  ho lder  r inses; back h a l f  cons is ted o f  
impinger contents and r inses .  

o 

T r a i n  recovery and grav imet r ic  determinat ions were performed by Radian. 
The grav imet r ic  determinat ions were done o n - s i t e  f o r  t h e  f i l t e r  and probe 
r i n s e  acetone (PRA) components o f  the sampling t r a i n .  
MM 111 t r a i n s ,  samples f o r  rad ionuc l ide  analyses were sent t o  EERF i n  f o u r  
components. 
a n a l y t i c a l  d i g e s t i o n  procedures t h e  f r o n t  h a l f  r inses  (PRN) were combined 

w i t h  t h e  d r i e d  acetone r inses  (PRA) and both were combined w i t h  t h e  f i l t e r  
(F)  t o  prov ide a f r o n t  h a l f  analys is .  
separately f o r  f r o n t  and back h a l f  t r a i n  catches. The s p e c i f i c  a n a l y t i c a l  
protocol  used by EERF f o r  rad ionuc l ide  ana lys is  i s  included i n  Appendix B. 

For each o f  t h e  

These f o u r  components are l i s t e d  i n  Table 4-1. Dur ing t h e  

Radionucl ide analyses were performed 

4.3.2 P a r t i c u l a t e  Size D i s t r i b u t i o n  and Radionucl ides 

Upon completion o f  each t e s t  run, t h e  impactors were removed from the 
duct, o r i e n t e d  v e r t i c a l l y  and purged f o r  approximately 10 minutes t o  prevent 
water condensation i n  t h e  impactor assembly. 
covered w i t h  aluminum f o i l  o r  Teflon' tape and t h e  impactor placed i n  a 
v e r t i c a l  p o s i t i o n  where i t  would n o t  be bumped. 
cooled, they were t ranspor ted t o  the f i e l d  labora tory  f o r  recovery. 

surfaces o ther  than t h e  stage c o l l e c t i o n  substrate.  By convention, any 
p a r t i c l e s  l o s t  t o  surfaces upstream o f  a stage subst rate were added t o  t h a t  
subst rate 's  catch. A camel h a i r  brush was used t o  c lean t h e  surfaces. 

The substrates were removed from t h e  impactor and placed i n  t h e i r  
respect ive p e t r i  d ishes using a f la t -ended s e t  o f  forceps and f l a t - b l a d e d  
spatula.  
co l  1 e c t  i on substrate.  

The nozzles were l o o s e l y  

A f t e r  t h e  impactors had 

Each stage was inspected f o r  p a r t i c l e s  t h a t  might have accumulated on 

P a r t i c l e s  from t h e  preseparator were brushed onto t h e  f i r s t  stage 

0 
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TABLE 4 - 1 .  MODIFIED METHOD 1 1 1  SAMPLING TRAIN COMPONENTS TO BE SENT 
TO EERF FOR RADIONUCLIDE ANALYSIS, FMC-POCATELLO, IDAHO 

(August 1988) 

Container/Component Code Descr ip t ion  

Component Number 1 F F i l t e r  

Component Number 2 PRA Acetone r i n s e s  o f  nozzle, probe, 
and f r o n t  h a l f  o f  f i l t e r  ho lder  

0 

0 

0 

Component Number 3 P RN N i t r i c  r i n s e s  o f  probe, and 
f r o n t  h a l f  o f  f i l t e r  holder 

0 
Component Number 4 I R  N i t r i c  a c i d  r i n s e s  o f  back h a l f  

o f  f i l t e r  holder,  f i l t e r  support; 
and f i r s t ,  second, t h i r d ,  and 
f o u r t h  impinger contents and 
r i n s e s  

JES/045 4 -14  
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A f t e r  each t e s t  run, the  subst rates were c l o s e l y  examined t o  determine 
i f  t h e  se lected opera t ing  cond i t i ons  were e f f e c t i v e .  
were used t o  determine if t h e  t e s t  run  was v a l i d :  

The f o l l o w i n g  c r i t e r i a  

o 

o 

o d r y  f i l t e r s  w i t h  no condensed water, and 

o minimal p a r t i c l e  catch (approximately 2 - 5  mg per  lower  stages) 

no s igns o f  p a r t i c l e  bounce o r  reentrainment,  

no s igns o f  overloaded depos i ts  o r  secondary depos i t ion ,  

Both reentrainment and overloaded depos i ts  a re  t y p i c a l l y  charac ter ized  by 
increased i n t e r n a l  losses t o  t h e  i nne r  sur faces o f  t h e  impactor.  When 
reentrainment and/or over loading occur, pr imary depos i t ions  ( f rom impact ion) 
are i l l - d e f i n e d  and secondary depos i t ion  i s  ev ident  around t h e  pr imary 
deposi ts.  
only.  
deposi ts  are un i fo rm and we l l -de f i ned  (con ica l )  w i t h  no evidence o f  
d isturbance. 
def ined. 

f i e l d  by Radian. 
rad ionuc l i de  analyses were sent t o  EERF i n  s i x  components. 
components a re  l i s t e d  i n  Table 4-2. 
each o f  these components separately.  
i d e n t i c a l  t o  those descr ibed i n  F igure  4 - 6  f o r  the  MM 111 f i l t e r s .  
s p e c i f i c  a n a l y t i c a l  p ro toco l  used by EERF f o r  rad ionuc l i de  ana lys is  i s  
inc luded i n  Appendix B. 

P a r t i c l e  depos i t ion  on t h e  subs t ra te  should be due t o  impact ion 
Consequently, when reentrainment and/or over loading do n o t  occur, 

The c o l l e c t e d  p a r t i c l e  s i z e  samples were un i fo rm and w e l l -  

Impactor recovery and g rav ime t r i c  determinat ions were performed i n  t h e  
For each o f  the  Andersen impactor t r a i n s ,  samples f o r  

These s i x  
Radionucl ide analyses were performed on 
A n a l y t i c a l  d i g e s t i o n  procedures were 

The 

4.3.3 A n a l v t i c a l  E r ro rs  i n  Radionucl ide Measurements 

0 
The measurement e r r o r s  associated w i t h  t h e  rad ionuc l i de  ana lys is  f o r  

The r e s u l t s  o f  d u p l i c a t e  and i n d i v i d u a l  samples are shown i n  Appendix L. 
intercomparison samples are shown i n  Sect ion 5 . 0 ,  Tables 5-6  and 5-10.  
Measurement e r r o r s  f o r  polonium-210 analyses, as shown i n  Appendix L, were 
l e s s  than 10% a t  t h e  95% conf idence l e v e l .  

0 
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TABLE 4-2. ANDERSEN IMPACTOR SAMPLING TRAIN COMPONENTS FOR RADIONUCLIDE 
ANALYSIS, FMC - POCATELLO, IDAHO (August 1988) 

Contai ner/Component Code Descri p t  i on 

Component Number 1 PSD- 1 Preseparator Stages 0 and 1 

Component Number 2 PSD-2 Stages 2, 3, 4, and 5 

Component Number 3 PSD-3 Stage 6 

Component Number 4 PSD-4 Stage 7 

Component Number 5 PSD-5 Stage 8 

Component Number 6 PSD-6 Stage 9 (back-up f i l t e r )  

0 

0 
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Measurement errors for lead-210, as shown in Appendix L ,  were 
relatively large (i.e., greater than 5W) with many of the samples near or 
below the detection level (i.e., errors o f  greater than 100%). 
errors in the lead-210 measurements were due to the low concentration of 
lead-210 in the sample aliquot analyzed. As shown in Apepndix B, lead-210 
and polonium-210 were analyzed simultaneously from the same sample aliquot 
The sample aliquot size was determined by the polonium-210 content of the 
sample. 
relatively low compared to the polonium-210 content; therefore, this 
resulted in very low amounts o f  lead-210 in the sample aliquot. 

The large 

For the FMC plant, the lead-210 content o f  the samples was 

4.3.4 ReDortina of Lead-210 Data 

The large errors associated with the lead-210 measuremnets present some 
problems in reporting, averaging, and summarizing this data. 
the data in this report, the following procedure was used. 
greater than zero, the actual measured value was reported (even if the error 
was greater than 100%). However, values with errors greater than 100% at 
the 95% confidence level were identified as non-detectable in the summary 
tables. Negative values (i.e. values less than zero) were reported as 0.00 
in the summary tables. 
sum total values. This procedure will results in a small positive bias in 
the data. 

Because of the large uncertainties associated with the lead-210 data, 
any interpretation of the data should taken into consideration the high 
degree of uncertainty in these measurements. 

In presenting 
For all values 

The 0.00 values were used in determining average and 

4.4 SAMPLE CUSTODY 

Sample custody procedures followed during this program were based on 
€PA recommended procedures. 
documentation of sample collection and field analytical data and the use o f  
chain-of-custody records for sample being transportation. 
for the field testing effort was Mr. R. F. Jongleux. The team leader was 

The custody procedures emphasized careful 

The team leader 
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respons ib le  f o r  ensur ing t h a t  proper custody and documentation procedures 
were fo l l owed  f o r  the  f i e l d  sampling and f i e l d  a n a l y t i c a l  e f f o r t s .  

A master sample logbook was used t o  document a l l  sample c o l l e c t i o n  
a c t i v i t i e s  (Notebook #21088). A l l  sampling data, i n c l u d i n g  i n fo rma t ion  
regard ing  sampling times, l oca t i ons ,  and any s p e c i f i c  cons idera t ions  
associated w i t h  sample a c q u i s i t i o n  were recorded on preformat ted data 
sheets. 

Fo l low ing  sample c o l l e c t i o n ,  a l l  samples were g iven a unique 
alphanumeric (Radian) sample i d e n t i f i c a t i o n  code. F igure  4-7 conta ins  an 
example o f  t h e  alphanumeric 10 codes and abbrev ia t ions  used f o r  t h e  FMC 
samples. Sample l a b e l s  and i n t e g r i t y  seals were completed and a f f i x e d  t o  
t h e  sample conta iner .  
chain-of -custody forms were completed f o r  each shipment box spec i f y ing  
t reatment  o f  t h e  samples. 

As t h e  samples were packed f o r  shipment, 

0 
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0 

0 
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC) 

S p e c i f i c  q u a l i t y  assurance and q u a l i t y  c o n t r o l  procedures were 
incorporated i n t o  t h e  FMC t e s t  program t o  ensure the  produc t ion  o f  use fu l  
and Val i d  data.  The o v e r a l l  q u a l i t y  assurance/qual i ty c o n t r o l  (QA/QC) 
o b j e c t i v e  was t o  ensure prec is ion ,  accuracy, completeness, comparab i l i t y ,  
and representat iveness f o r  each parameter measured i n  t h i s  t e s t  program. 
The QA/QC procedures and r e s u l t s  descr ibed i n  t h i s  sec t i on  represent  an 
i n t e g r a l  p a r t  o f  the  o v e r a l l  sampling and ana lys is  scheme. The acceptance 
c r i t e r i a ,  c o n t r o l  l i m i t s  and c o r r e c t i v e  a c t i o n  t h a t  were used f o r  the  t e s t  
program and the  r e s u l t s  achieved are summarized i n  Table 5-1. 

a c t i v i t i e s ,  Sect ion 5.2 presents QA/QC r e s u l t s  . f o r  rad ionuc l i de  analys is ,  
and Sect ion 5.3 presents QA/QC r e s u l t s  f o r  p a r t i c u l a t e  analys is .  

Sect ion 5.1  presents  QA/QC r e s u l t s  f o r  t h e  p a r t i c u l a t e  and PSD sampling 

' 

5.1  QUALITY ASSURANCE/QUALITY CONTROL FOR SAMPLING AND RECOVERY 

The i s o k i n e t i c  r e s u l t s  f o r  t h e  mod i f ied  Method 111 (MM 111) and 
p a r t i c l e  s i z i n g  sampling t r a i n s  are summarized i n  Tables 5-2 and 5-3, 
respec t i ve l y .  
t ra ins  d i d  n o t  meet t h e  QA/QC i s o k i n e t i c  o b j e c t i v e  o f  100 - t 10 percent.  
the  MM 111 sampling t r a i n s ,  t h e  i s o k i n e t i c s  f o r  I n l e t - r u n  1 and I n l e t - r u n  2 
were 119.2 and 118.8, respec t i ve l y .  The h i g h  i s o k i n e t i c  values were due t o  
an e r r o r  i n  t h e  nozz le diameter measurement. 
u n t i l  a f t e r  t h e  runs were completed. Thus, an add i t i ona l  run  was conducted 
a t  a l l  l o c a t i o n s  t o  ensure representa t ive  data.  

The l e a k  check r e s u l t s  f o r  t h e  MM 111 and p a r t i c l e  s i z i n g  sampling 

O f  t h e  27 PSD and MM 111 sampling t r a i n s  operated, two MM 111 
For 

The e r r o r  was no t  discovered 

t r a i n s  are summarized i n  Tables 5-4, 5 - 5  and 5-6. A l l  o f  t h e  f i n a l  l e a k  
r a t e s  met t h e  QA/QC l e a k  r a t e  c r i t e r i a  o f  l e s s  than 0.02 acfm f o r  t h e  
p a r t i c u l a t e  sampling t r a i n s .  P a r t i c l e  s i z e  opera t ing  procedures d i c t a t e  

0 
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TABLE 5-2. SUMMARY OF ISOKINETIC RESULTS FOR MODIFIED METHOD 111 SAMPLING 
TRAINS, FMC-POCATELLO, IDAHO (August 1988) 

Run Date Locat ion I s o k i n e t i c s  (%)' 

1 8/24/88 I n l e t  
O u t l e t  A 
O u t l e t  B 

2 8/24/88 I n l e t  
O u t l e t  A 
O u t l e t  B 

3 8/25/88 

4 

I n l e t  
O u t l e t  A 
O u t l e t  B 

8/25/88 I n l e t  
O u t l e t  A 
O u t l e t  B 

5 8/26/88 O u t l e t  A 
O u t l e t  B 

6 8/26/88 O u t l e t  A 
O u t l e t  B 

7 8/26/88 O u t l e t  A 
O u t l e t  B 

119.2b 
97.9 
92.7 

118.8b 
94.5 
93.6 

104.2 
94.2 
99.3 

99.3 
94.0 
97.9 

95.7 
98.4 

98.4 
98.1 

96.9 
98.2 

a I s o k i n e t i c  QA/QC o b j e c t i v e  i s  100 - + 10%. 

b I s o k i n e t i c s  d i d  n o t  meet QA/QC c r i t e r i a .  

0 

0 

0 

0 
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TABLE 5-3. SUMMARY OF ISOKINETIC RESULTS FOR PARTICLE SIZING SAMPLING 
TRAINS, FMC-POCATELLO, IDAHO (August 1988) 

Run Date Locat ion I s o k i n e t i c s  (%)a*b  
- 

1 

2 

3 

8/23/88 

8/ 2 4/88 

8/ 1 9/88 

I n l e t  
O u t l e t  A 
O u t l e t  B 

I n l e t  
O u t l e t  A 
O u t l e t  B 

I n l e t  
O u t l e t  A 
O u t l e t  B 

104.4 
100.6 
95.8 

115.8 
99.8 

103.2 

112.5 
106.0 
104.2 

a I s o k i n e t i c  QA/QC o b j e c t i v e  i s  100 - t 20%. 

bF1ow was maintained a t  a constant r a t e .  

0 

0 

0 

0 

0 

0 

0 
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TABLE 5-5. SUMMARY OF LEAK CHECK 
SAMPLING TRAINS, 

RESULTS FOR THE INLEJ 
FMC - POCATELLO, IDAHO 

MODIFIED METHOD 
(August 1988) 

111 

b - Final  b I n i t i a l  
Leak Rate Vacuum Leak Rate Vacuum 

Run Date Locat ion (acfm) ( i n .  Hg) (acfm) ( i n .  Hg) 

1 8/24/88 I n l e t  

2 8/24/88 I n l e t  

3 9/25/88 I n l e t  

4 8/25/88 I n l e t  

0.010 

0.010 

0.010 

0.001 

10 

NR 

7 

6 

~ 

0.010 

0.002 

0.010 

0.020 

NR 

NR 

3 

4 

aLeak r a t e  QA/QC o b j e c t i v e  i s  l ess  
ra te ,  whichever i s  less .  

than 0.02 acfm or 4 percent o f  sampling 

bVal ues represent  1 eak 

NR = Not recorded; 

t e s t .  

. JES/045 

checks made a t  t h e  beginning and 

5-6 

t he  end o f  t he  
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TABLE 5-6. SUMMARY OF LEAK CHECK RESULTS FOR PARTICLE S I Z I N G  SAMPLING 

TRAINS, FMC-POCATELLO, IDAHO (August 1988) 

0 

0 

I n i  t i  a1 a 
Leak Rate Vacuum 

Run Date Locat i on  (acfm) ( i n .  Hg) 

0 

3 

8/ 2 4/ 88 I n 1  e t  
O u t l e t  A 
O u t l e t  B 

8/24/88 I n l e t  
Ou t le t  A 
Ou t le t  B 

8/25/88 I n l e t  
Ou t le t  A 
Ou t le t  B 

0.001 
0.010 
0.010 

0.020 
0.002 
0.010 

0.001 
0.020 
0.008 

NR 
10 
5 

10 
NR 
NR 

NR 
10 
8 

0 
aLeak r a t e  QA/QC o b j e c t i v e  i s  l ess  than 0.02 acfm o r  4 percent o f  sampling 
r a t e  whichever i s  less .  Only i n i t i a l  leakchecks are performed t o  prevent 
d is turbance o f  the  c o l l e c t e d  p a r t i c u l a t e  on each stage i n  the  impactor. 

0 
NR = Not recorded. 

0 

0 
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t h a t  no f i n a l  l e a k  check i s  performed on the impactor because t o  do so would 
d is lodge t h e  p a r t i c l e s  impacted on t h e  i n d i v i d u a l  subst rates and b i a s  t h e  
data. Therefore, o n l y  p r e t e s t  l e a k  checks were performed on PSD t r a i n s .  

I n  a d d i t i o n  t o  t h e  i s o k i n e t i c s  and t h e  l e a k  check c r i t e r i a ,  t h e  
f o l l o w i n g  QA/QC procedures were s a t i s f i e d  f o r  t h e  purpose o f  ensur ing Val i d  
r e s u l t s :  

o A l l  sampling equipment passed a thorough v i s u a l  and operat ion 
check p r i o r  t o  and a f t e r  shipment t o  ensure c lean and operable 
p a r t s .  
t h e  f i e l d .  

Manometers were leve led  and zeroed before measuring t h e  pressure 
across the S-type p i t o t  tubes. 

The temperature measurement system was capable o f  measuring the 
ambient temperature p r i o r  t o  each t raverse  t o  w i t h i n  2 2 C o f  t h e  
average measured ambient temperature; 

dur ing  t e s t i n g .  

and o u t l e t  l o c a t i o n s  dur ing  t h e  t e s t  per iod  t o  evaluate any 
background contamination. 
c o l l e c t e d  w i t h  glassware components t h a t  had been prev ious ly  used 
t o  c o l l e c t  MM 111 samples a t  t h a t  loca t ion ,  and then recovered i n  
t h e  prescr ibed fashion. The purpose o f  t h e  f i e l d  blanks was t o  
i d e n t i f y  background contamination l e v e l s  introduced t o  t h e  sample 
from t h e  glassware, recovery solvents,  o r  from handl ing o f  the 
t r a i n  and components i n  t h e  f i e l d  dur ing  t y p i c a l  s i t u a t i o n s .  

Blanks o f  f i l t e r s  and reagents were c o l l e c t e d  and archived. 
F i l t e r  and reagent blanks have n o t  been analyzed a t  t h i s  t ime f o r  
rad ionuc l ides  s ince f i e l d  blanks d i d  n o t  con ta in  unacceptable 
l e v e l s  o f  contamination. 

The t r a i n s  were assembled and recovered i n  a labora tory  t r a i l e r  
w i t h  a c o n t r o l l e d  environment which c o n t r o l l e d  dust  contamination. 

I c e  was maintained i n  the impinger baths 8 t  a l l  tames, e x i t  
temperatures were maintained l e s s  than 20 C (< 68 F) .  

Any unusual occurrences dur ing  t e s t i n g  were noted on the 
f i e l d  data forms o r  recovery notebooks. 

Equipment which f a i l e d  t o  pass t h i s  check was not used i n  

o 

o 

o The f i e l d  personnel reviewed sampling data forms d a i l y  o n - s i t e  

o A Modi f ied Method 111 f i e l d  blank was c o l l e c t e d  f o r  both t h e  i n l e t  

Th is  f i e l d  blank t r a i n  (FB) was 

o 

o 

o 

o 

e 

. 
e 
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0 

0 

0 

0 

0 

0 

6 

a 

a 

o Sampling nozzles and S-type p i t o t  tubes were measured and 
passed t h e  requ i red  inspect ion.  

The r o l l  and p i t c h  a x i s  o f  t b e  S-type p i t o t  tube and the sampling 
nozzle were maintained a t  90 t o  t h e  f l o w  dur ing  sampling. 

Each l e g  o f  the S-type p i t o t  tube achieved t h e  prescr ibed leak  
check c r i t e r i o n  described i n  EPA Method 2. 

The e n t i r e  sampling t r a i n  was checked t o  ensure t h a t  the leakage 
r a t e  was l e s s  than o r  equal t o  0.02 cfm o r  4 percent o f  t h e  
average sampling r a t e  (whichever i s  less)  before and a f t e r  moves 
from one sampling p o r t  t o  another d u r i n g  a run. 

Readings o f  t h e  d r y  gas meter, AP, AH, temperature, and vacuum 
pump were made dur ing  sampling a t  each t raverse po in t .  

o F i l t e r s  were handled out o f  d r a f t s  and t r a n s f e r r e d  w i t h  tweezers. 

o 

o 

o 

o 

o 

Sample t r a i n s  were disassembled and t h e  samples recovered i n  c lean 
areas t o  prevent contamination. 

The nozzle was capped p r i o r  t o  and f o l l o w i n g  recovery. 

The samples were t r a n s f e r r e d  t o  appropr ia te storage containers and 
c l e a r l y  labeled. 

Reagent dispenser b o t t l e s  were c l e a r l y  labeled. 

Sampling glassware was r o u t i n e l y  r i n s e d  three t imes w i t h  each 
reagent t o  remove a l l  o f  t h e  sample. 

Reagent l o t  numbers were recorded. 

A l l  sampling and recovery glassware was capped o r  covered when no t  
i n  use. 

before use w i t h  t h e  proper reagent(s) t o  minimize any poss ib le  
sample contamination. 

o 

o 

o 

o 

o 

o 

o Probe and nozzle brushes, tweezers, and scrapers were r i n s e d  

The p a r t i c l e  s i z i n g  r e s u l t s  were o f  h igh g u a l i t y  because t h e  f o l l o w i n g  
QA/QC procedures were implemented and achieved: 

o A l l  substrates were desiccated and weighed t o  a constant weight 
( t o  t h e  nearest 0.05 mg). 

Each impactor stage was v i s u a l l y  inspected f o r  proper alignment 
and uni form seat ing by an experienced technic ian. 

o 

JES/045 5-9 
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Preliminary test runs were conducted at each location (inlet and 
outlet) to define operating conditions. Substrates from these 
runs were evaluated for evidence of particle bounce, or 
reentrainment and sampling parameters for subsequent runs were 
modified to reflect the necessary corrective actions. 

All impactor stages were visually inspected for proper substrate 

The impactor stages were characterized by well-defined, tall 
peaks. There was little evidence of particle bounce on the 
impactor substrates. 

Impactors at the outlet location were heated and insulated 
specifically to prevent moisture condensation on the impactor 
substrates. 
the due point of the flue gas stream. Impactor runs with wet 
substrates were rejected if water condensation occurred and 
filter substrate recovery was compromised. 

:elk s h q e  2nd !naAing by : qua!;f;ed, expcri:nc& indiyidij;:. 

The impactor exit temperature was maintained above 

0 

0 

0 

0 
5.2  RADIONUCLIDE ANALYSIS QA/QC 

Activities with errors greater than 100 percent at the 95 percent 
confidence level were considered non-detectable. If these activities were 
non-negative, they were used in calculating the flue gas concentrations. 
Negative activities were considered equivalent to zero. 

duplicate. 
results are presented in Table 5-7. 
seventeen agreed within 10 percent. 
20 percent. However, these samples contained radionuclides at a relatively 
low concentration, indicating that the analysis may be less reliable at very 
low concentrations. 

purpose of ensuring valid results: 

During the radionuclide analyses, every tenth sample was analyzed i n  
The duplicate analyses should agree within 2a and the duplicate 

Of the twenty-two duplicate analyses, 
Five duplicate analyses were above 

In addition, the following QA/QC procedures were satisfied for the 

o Internally prepared performance evaluation samples were analyzed 
according to the approved EERF Quality Assurance P1 an. 

Externally prepared performance evaluation (if submitted by the 
plant) were analyzed along with the samples. 

o 

0 

0 

0 

0 
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o Procedure background counts ( a n a l y t i c a l  reagent blanks) were 
determined us ing a n a l y t i c a l  reagents, according t o  t h e  EERF 
Qual i t y  Assurance P1 an. 

As descr ibed i n  t h e  previous sect ions,  a f i e l d  blank was c o l l e c t e d  a t  
A f i e l d  blank i s  a each of t h e  two sampling l o c a t i o n s  ( i n l e t  and o u t l e t ) .  

complete sampling t r a i n  t h a t  i s  equipped, prepared, and handled i n  a manner 
i d e n t i c a l  t o  those t r a i n s  used t o  c o l l e c t  samples. The one d i f f e r e n c e  
between f i e l d  blank t r a i n s  and t e s t  sampling t r a i n s  i s  t h a t  the f i e l d  blank 
t r a i n s  are n o t  i n s e r t e d  i n t o  the s tack  and do n o t  c o l l e c t  sample. The f i e l d  
b lank t r a i n s  f o r  FMC were prepared us ing  glassware and components p rev ious ly  
used a t  t h a t  l o c a t i o n  dur ing  the t e s t  program t o  c o l l e c t  actua l  f l u e  gas 
samples. The f i e l d  b lank t r a i n  components were assembled and handled i n  t h e  
same fash ion  and recovery environment as t h e  standard sampling t r a i n  
components. 
same solvents  and sample conta iners as the f i e l d  samples. 

i n  the tab le,  rad ionuc l ide  a c t i v i t i e s  i n  t h e  i n l e t  f i e l d  blank were l e s s  
than 2 percent of t h e  average a c t i v i t i e s  f o r  t h a t  l o c a t i o n .  
t h e  f i e l d  blank a c t i v i t i e s  were approximately 1.1 percent f o r  Po-210 and 
2.2 percent f o r  Pb-210. These r e s u l t s  are w i t h i n  t h e  acceptance c r i t e r i a  
f o r  t h i s  program. 

The f i e l d  b lank t r a i n  components were then recovered us ing the 

Table 5-8 conta ins t h e  f i e l d  b lank  r e s u l t s  from each loca t ion .  As seen 

A t  t h e  o u t l e t ,  

5.3 QA/QC RESULTS FOR PARTICLE S I Z E  SAMPLING 

A blank (subst rate media i n t e r a c t i o n )  impactor run  was performed t o  
assess t h e  degree o f  s u b s t r a t e - f l u e  gas i n t e r a c t i o n .  The blank PSD t r a i n  
was operated f o r  t h e  same t ime i n t e r v a l  as t h e  sample t r a i n s .  
c o n s t i t u e n t s  can r e a c t  wi th f i l t e r  m a t e r i a l s  and, therefore,  ‘bias the f i n a l  
f i l t e r  weights. Where b ias  occurs, i t  may be e i t h e r  negat ive o r  p o s i t i v e .  
The f l u e  gas i n t e r a c t i o n  wi th  f i l t e r  subst rate mater ia ls  w i l l  be uniform; 
t h a t  i s ,  i t  e f f e c t s  a l l  f i l t e r s  n o t  j u s t  one o r  two. This i n t e r a c t i o n  
i d e a l l y  w i l l  be n e g l i g i b l e .  The c r i t e r i o n  f o r  determining i f  b i a s  e x i s t s  i s  
t h a t  t h e  average recorded blank subs t ra te  weight ( loss  o r  ga in)  should be no 

grea ter  than 10 percent o f  t h e  minimum acceptable subst rate weight gain.  

Flue gas 

0 

0 

0 

0 

0 

0 

I 

0 
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TABLE 5-8. SUMMARY OF MM 111 RADIONUCLIDE FIELD BLANK VALUES FOR THE 

TEST PROGRAM, FMC-POCATELLO, IDAHO (August 1988) 

0 Descr ip t ion  

I n l e t  O u t l e t  

(pCi / t ra in )  (pCi / t ra in )  (pCi / t ra in )  (pCi / t ra in )  
Po-210 Pb-210 Po-210 Pb-210 

F i e l d  Blank 73.7761 0.26874 62.6236 3.04937 

Average Test Value 4,899.86 125.60 5,453.93 135.898 

Minimum Test Value 3,384.03 81.233 3,861.22 27.8096 
0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F i e l d  Blank Expressed 
as Percentage o f  
Average Test Value 1.51 0.21 1.15 2.24 

0 

F i e l d  Blank Expressed 
as Percentage of 
Minimum Test Value 2.18 0.33 1.62 10.97 

0 

0 

0 

.i 

JES/045 
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The des i red  minimum weight ga in  was 2-5 mg 0.05 mg per  stage. Thus, a 
s i g n i f i c a n t  weight ga in  o r  l o s s  would be 0.2 mg (0.0002 g) + - 0.05 mg. 
ac tua l  minimum weight ga in  per  stage was less  than one m i l l i g ram.  

The 

Substrate i n t e r a c t i o n  impactor runs were performed a t  b o t h  t h e  i n l e t  
and o u t l e t  l oca t i ons .  
except i h a i  ihe  nozzie o f  the  t r a i n  was o r i e n t e d  opposi te  o f  t h e  f l u e  gas 
f l o w  d i r e c t i o n  and a r e g u l a r  f i l t e r  (back-up f i l t e r )  rep laced t h e  subst rate 
on the  zero stage. 
presented i n  Table 5-9. 

0.0166 grams f o r  t h e  o u t l e t  blank. The i n l e t  b lank i s  below t h e  weight ga in  
c r i t e r i a ,  i n d i c a t i n g  t h a t  t he re  was no cons is ten t  p o s i t i v e  o r  negat ive  b ias .  
Thus, t h e  v a r i a b i l i t y  o f  t h e  net  weights i s  due t o  t h e  imprec is ion  o f  
weighing and subs t ra te  handl ing.  
than t h e  QA c r i t e r i a .  
equa l l y  between negat ive  and p o s i t i v e ,  t h e  da ta  i n d i c a t e  no b ias  b u t  a l a r g e  
v a r i a b i l i t y .  
due t o  a wet subs t ra te .  However, s ince  the  o u t l e t  PSD da ta  c o r r e l a t e  w e l l ,  
t h i s  v a r i a b i l i t y  may a c t u a l l y  be s p e c i f i c  t o  the  b lank sample. 
o u t l e t  da ta  a re  considered v a l i d  and t h e  PSD data was n o t  ad justed f o r  f l u e  
gas i n t e r a c t i o n .  

The run  was performed i d e n t i c a l l y  t o  a standard run  

The weight ga ins f o r  the  b lank i n t e r a c t i o n  runs  are 

The average n e t  g a i n  was -0.00017 grams f o r  t h e  i n l e t  b lank  and 

However, t h e  o u t l e t  b lank  g a i n  i s  g rea ter  
For stages 1-8, s ince the  n e t  ga in  i s  d i s t r i b u t e d  

The n e t  ga in  i n  stage 9 i s  s i g n i f i c a n t l y  p o s i t i v e ,  poss ib l y  

Thus, the  

5.4 DUPLICATE ANALYSES BY AN INDEPENDENT LABORATORY 

Ex t rac ts  prepared by EERF f o r  f o u r  samples were s p l i t  i n t o  two a l i q u o t s  
and sent t o  TMA Norcal Laborator ies f o r  add i t i ona l  independent analyses. 
The samples were analyzed f o r  polonium-210 on ly  by TMA Norcal  Laborator ies.  
The r e s u l t s  a re  presented i n  Table 5-10. 
d u p l i c a t e  analyses ranged between 5 t o  19 percent, i n d i c a t i n g  good agreement 
between t h e  analyses performed by t h e  two labo ra to r ies .  

The d i f f e r e n c e  between t h e  

0 

0 

0 

0 

0 

0 

0 '  

4 

0 
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TABLE 5-9. FLUE GAS INTERACTION SAMPLE WEIGHT GAINS, 
FMC-POCATELLO, IDAHO (August 1988) 

b Sample Weighta Tare Weighta Net Gain 
F i  1 t e r  Number (9) (9) (9) 

I n l e t  - Blank 

FN-1 
FN-2 
FN-3 
FN-4 
FN-5 
FN-6 
FN-7 
FN-8 
FN-9 

Average (stages 1-9) 

Out le t  - Blank 

FM- 1 
FM-2 
FM-3 
FM-4 
FM-5 
FM-6 
FM-7 
FM-8 
FM-9 

Average (stages 1-9) 

0.78739 
1.39368 
0.83817 
0.76119 
0.78778 
0.78148 
0.78194 
0.75912 
0.88943 

0.77642 
0.76213 
0.84928 
0.76589 
0.78708 
0.77119 
0.78975 
0.76197 
0.89464 

0.78734 
1.39371 
0.83828 
0.76149 
0.78803 
0.78173 
0.78223 
0.75945 
0.88942 

0.76212 
0.84924 
0.76580 
0.78703 
0.77100 
0.78960 
0.76203 
0.89399 
0.62824 

0.00005 
-0.00003 
-0.0001 1 
-0.00030 
-0.00025 
-0.00025 
-0.00029 
-0.00033 
0.00001 

-0.0001 7 

0.01430 
-0.0871 1 
0.08348 

-0.02114 
0.01608 

-0.01841 
0.02772 

-0.13202 
0.26640 
-0.0166 

aWeighed t o  a constant weight (+ 0.00005 9 ) .  

bNet gain should be l ess  than 0.0002 + 0.00005 g t o  meet the  QA c r i t e r i a .  
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TABLE 5-10. DUPLICATE ANALYSES FOR POLONIUM-210 
PERFORMED BY AN INDEPENDENT LABORATORY 0 

D i C O  Cur ies Der samDle 

Run Analys is  1 Analys is  2* D i f ferenceb 0 
EERF No. No. (by EERF) (by TMA Norcal)  (%I 

88.5659 OTA-2-FH 315 425 12.5 

88.5661 OTB-3 - FH 652 689 5.5 0 

88.5663 OTC-3-FH 533 505 5.4 

88.5665 OTD-3-FH 810 917 18.1 

aNorcal Po-210 r e s u l t s  a t  analys is  (10/4/88) were decayed t o  c o l l e c t i o n  date 
(8/17/88) f o r  comparison w i t h  EERF data using t h i s  equation. 

(e  lpoT- e 
A XPO 

ACTPo@c = ACTpoea . e Po - (AcTPbOa Xpo- A,, 
where: 

- 
= A c t i v i t y  o f  Po a t  c o l l e c t i o n .  

= A c t i v i t y  o f  Po a t  analysis.  
ACTPoec 

ACTpo@a 
Ap0 = Radio log ica l  decay constant ( f rac t ion /day)  o f  Po. 

= A c t i v i t y  o f  Pb a t  analys is .  ACTPb@a 
Xpb = Radio log ica l  decay constant ( f rac t ion /day)  o f  Pb. 

T = Time between analys is  and c o l l e c t i o n  (days). 
data was associated w i t h  t h e  Norcal data, t h e  EERF Pb data 
was decayed t o  10/4/88 using t h e  f o l l o w i n g  equat ion and 
entered i n t o  the f i r s t  equat ion f o r  ACTpbea. 

Since no Pb 

A = A, e-Xpb t 

A, = A c t i v i t y  on EERF analys is  date. 

t = Days between EERF analys is  and 10/4/88. 

F i r s t  value - second value = 
0.5 ( f i r s t  t second value) 

b 
Oifference 

JES/045 5-16 
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Emission Test Report 
Review Checklist 

Reviewer: 
,E /d:T;wr# Review Date: 5 3 L  

A. Background Information 

1. 

2. 

3. 

4. 

5. 

6 .  

7 .  

0 .  Process overview: On an attached page provide a block 
diagram of the unit operations and associated air 
pollution contr.01 systems at the facility. Identify 
process tested with letters from the beginning of the 
alphabet (A, B, C, etc.) and APC systems with letters 
from end of alphabet (V, W, X, etc.) . Also identify test 
locations with Arabic numerals (1,2,3, . . .) . Using the 
ID symbols from that sketch complete the table below that 
identifies processes or unit operations tested. 
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B. Process Information 

1. Provide a brief narrative description of the process. 
With as much detail as possible, ( e . g . ,  if a furnace or 
conveyor system is used, identify the type of unit) 
describe the equipment used for those operations tested. 
(Note: If process description provided in test report is 
adequate, attach copy or reproduce here.) 
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? 2. For each process tested list feedstock materials and 
products. Indicate if activity factors are for feed (F) 
rate or product (P) rate. 

Basis for data: 
(Indicate pageltable Nos. in test report) 

3 .  For each process or operation tested and each test run 
note process capacity and operating rate during test. 

Basis for  data: 
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C. Air Pollution Control Systems Tested 

1. For each air pollution control system pollution control 
system identified in A.8, note the following 

Note: Be as specific as possible in identifying APCD. For 
example, indicate "pulse jet fabric filter" rather than simply 
"fabric filter." 

2 .  For each system identified above, provide a narrative 
description. For fugitive systems describe capture 
techniques as well as the removal techniques (use a 
separate page if necessary) 

1 

I '  



3. Using the attached parameter list for guidance mpl 
the table below. (Use additional pages as needed.) 

te 
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Reference1 
conditional 

Test location Pollutant S & A method method 
Deviations 

noted 

Y/N 

YiN 
Y/N 

II I U 

Y/N 
Y/N 

YIN 

YIN 
Y/N 

YiN 

Y/N 

I 

Y/N 
Y/N 
YiN 

Y/N 

I 
Y/N 
Y/N 
Y/N 

I Y/N I Y/N II 
YIN 
Y/N 
Y/N 



2. If a method used was not a reference or conditional 
method, provide a narrative discussion including any data 
manipulation needed to make results correspond to 
reference or conditional method results. 

3. Describe any deviations identified above. 
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E. Emission Data Documentation 
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'S 2. Tabulate pollutant mass flux rates 

. .  .. 
I 

c 
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3. Present example emission factor calculations below. 



L 
i DRAFT/WP '. d3006-4/971130 

f, 
;j 

03/30/92 11 

4 .  Tabulate emission factors 

b3006-4/971130 
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ATTACHMENT A 
APCD PARAMETERS 

TYPe of 
APCD 

Fabric Nter 

ESP 

Venturi (or other high 
energy) scrubber 

Carbon absorber 

Parameters 

Cleaning mechanism 
Bag type 
Cleaning frequency 
Air to cloth ratio (NC) 
pressure drop 
Inlet temperature 

Type (wet or dry) 
Number of fields 
Rapping cycle (if dry) 
Specific Collection Area (SCA) 
particulate resistivity (if known) 
Spark rate 
Current and wwer levels 

Pressure drop 
Liquidgas (UG) ratio 
Mist eliminator type 
Packing depth 
U G  ratio 
Caustic use PIN)  
PH 
Mist eliminator type 
Bed depth 
Superficial gas velocity 
Bed temperature 
Desorption mechanism (media) 
Flue-gas moisture 
Cycle length 
Time-on-line after breakthrough 
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*Radiochemical Determination of Lead-210 and Polonium-210 
i n  Dry Inorganic and B i o l o g i c a l  Samples' 

EPA 520/5-84-006. EERF Radiochemi stry Procedures Manual 
Modi f ied f o r  Phosphate Samples 

1.0 P r i n c i p l e  

e 

0 

e 

e 

0' 

Polonium-209 and bismuth-207 t race rs  are added t o  a sample i n  a 
t e f l o n  beaker, the sample i s  then s o l u b i l i z e d  by wet ashing. 
radioelements are coprec lp i ta ted  w i t h  amnonium hydroxide. The hydroxide 
i s  red isso lved i n  an a c i d  so lu t fon  and the  polonium and bismuth are 
deposi ted on a metal disc. Polonium and bismuth i n  a c i d  so lu t i on  
spontaneously deposi t  on surfaces o f  metals t h a t  are more 
e lec t ropos i t i ve .  This  method i s  app l i cab le  t o  the  determinat ion o f  

polonium-210 and lead-210 i n  p a r t i c u l a t e  and 1 i q u i d  samples. 

The 

2.0 Apparatus 

2.1 

2.2 
2.3 

2.4 
2.5 
2.6 
2.7 
2.0 
2.9 
2.10 
2.11 
2.12 

Alpha spectrometry system cons is t i ng  o f  a mult ichannel  
analyzer, b ias ing  e lec t ron ics ,  s i l i c o n  sur face b a r r i e r  
detector,  vacuum pump and chamber. 
Constant temperature ba th  a t  8O'C. 
Pol ished n i c k e l  discs, 2.2 ca diameter with a s o a l l  ho le near 
the  edge. 
Glass beakers, 400 al,  150 al. 
Hot p la te,  e l e c t r i c .  
Fume hood. 
Tef lon beakers. 150 ml .  
Magnetic s t i r r e r .  

P l a s t i c  o r  g lass hooks t o  suspend p l a t i n g  discs. 
I n t e r n a l  p ropor t iona l  counter f o r  measuring alpha pa r t i c l es .  
I n t e r n a l  p ropor t iona l  counter f o r  measuring beta pa r t i c l es .  

. 

S t i r r i n g  bar. 2.;. . 

2.13 Gama detectors. 

0 
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2.14 

2.15 
2.16 

2.17 
2.18 
2.19 
2.20 
2.21 
2.22 

,. 
2 

Nucleopore f i l t e r  membranes, 25 mn diameter, 0.2 micrometer 
pore stze or equivalent. 
Planchets. stainless steel ,  32 mn dlameter w l t h  1.5 mn l i p .  
Transparent plastic tape, 2.5 cm wide w l t h  adhesive on both 
sides. 
~poxy spray enamel. 
Suction fi l ter  apparatus for 25 mn diameter filter. 
Wash bottles, 250 ml capacity. 
Plastic graduated cylfnder. 25 nl Capacity. 
250 ml glass centriftge bottles. 
Volumetric flasks. 

0 

0 

3.0 Reagents 

3.1 
3.2 
3.3 
3.4 
3.5 
3.6 

3.7 

3.8 
3.9 

3.10 

3.11 
3.12 
3.13 
3.14 
3.15 

Ascorbic acid, Reagent grade. 
Anmonium hydroxide (NH40H) 15 M, Reagent grade. 
01 sti 1 led water. 
Ethanol (C2H50H), 95 percent, Reagent grade. 
Hydrochloric acid (HCI) .  12 M, Reagent grade. 
Hydrochloric acid - 3 M, d i l u t e  250 m1 o f  the 12 M Reagent 
grade HCl to 1 liter w i t h  dis t i l led water. 
Hydrochloric acid. 1 M. dilute 83 ml of the 12 M Reagent grade 
HCl  to  1 l i t e r  wi th  dis t i l led water. 
Hydrofluoric acid (HF), 29 M, Reagent grade. 
Lanthanum carrler,  10 mg Lai3/nl. Dissolve 7.8 g high purity 
La(N03)3 ' 6 H20 i n  250 ml of distilled water. 
Lanthanum carrier,  0.1 lag Lai3/d. Dissolve 0.078 gram Reagent 
grade lanthanum nitrate,  La(NO3l3 ' 6 H20 i n  250 m l  of 1 M HCI. 
Nitric acid (HN03), >OM, . Reagent grade. 
Perchloric acid (HC104), 12 M, Reagent grade. 
Pol onium-209 solution. 
Bismuth-207 solution. 
Sandpaper. 

3.16 Oegreaser. 

e 

0 

a 



c 
3 

0 

e 

0 

0 

0 

4.0 Procedure 

4.1 Sample preparat ion.  
4.1.1 Place sample i n  Tef lon beaker. Add a measured a l i q u o t  

o f  81-207 and Po-209 tracers.  For f i l t e r  Samples, add 30 m1 o f  29 H 
hydro f luor ic  acid. For l i q u i d  samples, add n i t r i c  acid. Evaporate 

t o  near dryness on h o t  p l a t e  i n  a proper ly  operat ing fume hood. 
Caution: Do no t  a l l o w  res idue t o  go t o  dryness and overheat. This 
w i l l  r e s u l t  i n  a l o s s  o f  polonium. 

4.1.2 Repeat the  procedure described i n  Section 4.1.1 u n t i l  
the g lass f i b e r  f i l t e r  i s  dissolved. 

4.1.3 Add 100 m l  o f  16 H n i t r i c  a c i d  t o  resldue i n  Tef lon 
beaker and evaporate t o  near dryness. Caution: Do n o t  a l low res idue 
t o  go t o  dryness and overheat. 

12 H perch lo r i c  acid. Heat mix tu re  u n t i l  dense pe rch lo r i c  ac fd  fumes 
are evolved. 

4.1.5 Add 10 nl 12 M HCl  and evaporate t o  near dryness. 
Repeat the  H C l  a d d i t i o n  several times. 

4.1.6 D i l u t e  the  sample w i t h  3 M HCl i n  a v o l m e t r i c  f lask .  

4.1.4 Add 50 m l  o f  16 M n i t r i c  a c i d  t o  resldue. Add 10 m1 o f  

. 
4.2 Sample Screening. 
The samples are checked f o r  r a d i o a c t i v l t y  l e v e l s  t o  avoid contamination o f  
the  alpha spectrometry system. Use the  fo l l ow ing  screening method: 

4.2.1 Add 20 d o f  1 M HCI t o  a 150 11 beaker. 
4.2.2 Add 1 m i  o f  t he  lanthanum c a r r i e r  solut ion,  0.1 mg 

1 anthanum per a1 . 
4.2.3 Add a 1 m l  a l i q u o t  o f  so lu t i on  from Sectlon 4.1.6 t o  the  

beaker. 
4.2.4 Add 3 m l  o f  1 6 4  .. .. amnonium hydroxide. 
4.2.5 A l l o w  the  s o l u t i o n  from Sectlon 4.2.4 t o  stand fo r  a 

4.2.6 F i l t e r  the  s o l u t i o n  through a f i l t e r  membrane using 
minimum o f  30 minutes. 

suction. 

B-5 
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4.2.7 Wash the membrane w i t h  10 m l  of d i s t i l l e d  water and 5 m l  

o f  ethanol. 
4.2.8 A i r  dry the membrane and mount, f i l t r a t i o n  s ide  up, on a 

planchet l i n e d  w i t h  double-side p l a s t i c  tape. A f t e r  24 hours count 

the  membrane f o r  5 minutes us ing  an i n t e r n a l  propor t ional  alpha 

counter. 

4.1.6 t o  be analyzed f o r  polonium-210 and lead-210. The a l i q u o t  used 
should conta in  approximately 50 p icocur ies.  

4.2.9 Determine the  a l i q u o t  volume o f  so lu t i on  frm Sect ion 

where: 

P. 

cS= 
CE= 
EI’ 

AL’ 
2.22. 

TP 

. -  
2.22 E1 AL T 

a c t i v i f y  per m i l l i l i t e r  o f  t he  o r i g i n a l  so lu t i on  i n  pCi. 
t o t a l  counts o f  screening sample. 
t o t a l  counts o f  instrument background. 
count ing e f f i c i ency ,  counts per  minute per d i s in teg ra t i on  per  
minute. 
d i s in teg ra t i ons  per minute pe r  p icocur le .  
a l i q u o t  used i n  Section 4.2.3 i n  o l  i f  d i f f e r e n t  from 1 al. 
count ing time I n  minutes f o r  sample and background (which must be 

equal 1. 

, 

4.3 

Sand d isc  t o  prepare for paint ing.  

Preparat ion o f  Nickel  Discs f o r  Spontaneous Deposit ion 
4.3.1 Clean both s ides  o f  d i s c  with a m i l d  abraslve cleanser. 

4.3.2 Clean both s ides o f  d i s c  w i t h  degreaser. 
4.3.3 Place disc on absorbent paper and spray one s ide  with 

epoxy spray enamel. 
4.3.4 A l l o w  p a i n t  t o  d ry  f o r  24 hours before using d isc  f o r  

depos i ti on. 

0: .<. . 

4.4 Sample Analysis 

analyzed as determined i n  Sect ion 4.2.9 t o  a 250 m l  cen t r i fuge 
b o t t l e .  

4.4.1 Add the a l i q u o t  o f  s o l u t i o n  from Section 4.1.6 t o  be 

Note. a l i q u o t  volume may requ i re  a l a rge r  container. 

0 

a 

0 

0 

e 

0 

b 

0 
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4.4.2 I f  a small  a l i q u o t  o f  the o r i g i n a l  volume was taken f o r  
analysis,  add i t iona l  Po-209 and 81-207 t r ace rs  must be added a t  t h i s  
t ime t o  determine p l a t i n g  y i e l d .  

I f  the a l i q u o t  volume exceeds 100 m l .  use t o t a l  a l iquo t .  
4.4.3 I f  necessary. b r i n g  the volume t o  100 a1 w i t h  3 M HCl.  

4.4.4 Add 1 m l  of lanthanum c a r r i e r ,  10 mg lanthanum per m l .  
4.4.5 Make sample bas ic  t o  pH 9 by the a d d i t i o n  o f  15 M NH40H 

w i t h  s t i r r i n g .  Check the  pH o f  the  s o l u t i o n  w i t h  i n d i c a t o r  paper. 
4.4.6 Allow sample t o  stand f o r  a minimum o f  30 minutes. 
4.4.7 Cent r i fuge th; sample f o r  30 minutes a t  2000 rpm. 

Discard supernate. 
4.4.8 Add 100 m l  d i s t i l l e d  water t o  the c e n t r i f u g e  b o t t l e .  

Break up the p r e c i p i t a t e  with a s t i r r i n g  rod. 
4.4.9 Cent r i fuge the sample f o r  10 minutes a t  2000 rpm. 

01 scard supernate. 
4.4.10 Dissolve p r e c i p i t a t e  i n  3 m l  12 M HCl. 
4.4.11 Add 200 utg o f  ascorb ic  acid, with s t i r r i n g .  
4.4.12 Add 100 m l  d i s t i l l e d  water and heat  s o l u t i o n  t o  8O'C i n  

a constant temperature bath. St i r r ing o f  the  s o l u t i o n  must be 
maintained whi le  the s o l u t i o n  i s  i n  the  constark temperature bath f o r  
p la t ing .  

g lass o r  p l a s t i c  r o d  w i t h  a hook i nse r ted  through the  hole i n  the 
disc. The d isc should be t o t a l l y  i lmersed i n  the s o l u t i o n  a t  a l l  
times. 

s t i r r i n g .  Wash dawn the  sides o f  the c e n t r i f u g e  b o t t l e  with 
d i s t i l l e d  water a f t e r  2 hours. 

a l l ow  t o  a i r  dry a t  room temperature. 

s ide)  up on planchet w i t h  double s t i c k  tape f o r  radioassay. 

4.4.13 Suspend a n i c k e l  d i s c  i n  the heated s o l u t i o n  us ing a 

4.4.14 Main ta in  the d i s c  i n  s o l u t i o n  f o r  4 hours wh i l e  

4.4.15 Remove t h e  p&$el .. disc, r i n s e  w i t h  d i s t i l l e d  w a t e r  and 

4.4.16 Mount the  n i c k e l  d isc w i t h  deposi t ion s ide  (unpainted 
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4.5 Measurement o f  Polontum-210 

counter. Cover the  planchet w t t h  an absorber t o  el irntnate counttng 
the  alpha p a r t f c l e s .  Beta count f o r  1000 minutes. Bismuth-210 has a 
5 day h a l f  l t f e ;  therefore,  t he  beta count should be the f t r s t  count. 

4.5.2 Count the dtsc I n  the alpha spectrometry system f o r  1000 
mt  nutes. 

4.5.3 Count the dtsc on the g a m  detec tor  f o r  1000 mtnutes. 

4.5.1 Place the planchet w t th  d i sc  I n  the  beta propor t lonal  0 

0 

. 

. -  .- .- . . 

0 
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a 
po l  onium Calcu l  d t i  on 

Ca lcu la te  the  chemical y i e l d  o f  Po. 

YPO - TPo * Ls  

'Po ' Lt 

N e t  counts o f  Po-209 t r a c e r  TPo = 

sPo 

Ls - Length o f  Po-209 s tandard count - Net counts o f  Po-209 standard 

LT = Length of Po-209 t r a c e r  count 

Ca lcu la te  t h e  a c t t v l t y  o f  Po-210 a t  t ima o f  counttng. 

C = Net counts I n  Po-210 energy reg ion  

Ypo - Calcu l& t rd  Po y i e l d  

L, 1 Length o f  count 

EA Alpha spec e f f i c i e n c y  

A Sample s l t c  f o r  a n a l y s i s  

Subtract  t h e  Po-210 con t r l bu ted  f rom the  decay o f  p l a t e d  81-210 between 

t h e  of p l a t f n g  and counting. 

B-9 
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a 1 mid- r m d  - 
t - Tlme i n  minutes between p l o t l n g  and alpha spec count ( m;nA'e 

6 Calculated a c t i v i t y  o f  et-210 a t  v.mu\Y3'\3 ACTEl ( 1) 

9 
Dccey the Po-210 t o  time of  analysis.  

Decay the  Po-210 r s r u l t r  t o  c o l l e c t i o n  date. -p5 P- 

@ b*i 

? @ 5 # 4  
I P O  

APO - *Pb w \c **e AC'PO( 4 Ac'P0(3) * @ 

x 

c 
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e, Lead Ca lcu la t l on  

Ca lcu la te  the  chemlcal y l e l d  o f  b l s m t h .  

0 

0 

a 

Tar D 

Lt - Length o f  81-207 standard count 

Sal = 

LT = length  of 81-20? t r ace r  count 

Net  gama counts o f  61-207 t r a c e r  

N e t  g a m  counts of 81-207 standard 

0 

0 

a 

Calcu la te  the  a c t t v l t y  o f  81.210 a t  ttme of analysts. 

B = Net brta  counts for  61 

LB Length of beta count 

Bc - Beta con t r l bu t ton  from 81-207 t r a c c r  (cpm) 

EB Beta count lng e f f l c l e n c y  

t 

R =  sbn,~\c 5\3c $oq M d y $ t & ,  

m d r n t  a 
T h e  between p l a t i n g  and k t a  count ( m \ n ~ I c 5 )  

fme o f  analysts, the ~b-210 1s I n  equt l lb r lu rn  w l t h  the 61-21 I. 
c 

0 

.' 

Decay the Pb-210 r e s u l t s  t o  c o l l e c t i o n  date. 
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APPENDIX C - METHOD 111 SAMPLING PARAMETER SUMMARIES 

C . l  - T e s t  Run No. 1, 8/24/88 
C.2  - T e s t  Run No. 2 ,  8/24/88 
C.3 - T e s t  Run No. 3 ,  8/25/88 
C.4 - T e s t  Run No. 4,  8/25/88 
C.5  - T e s t  Runs No. 5 ,  6, and 7 ,  O u t l e t s  A and B, only  
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P 

FACILITY I fnc - POCATELLO 
................................................................. 

IDATEi 8/24/88 I 
:LMATlOWl INLET I 
IRUN HUMBERi 1.00 I 
:I..........................U................*........**....."*..I 
ISAHPLIHE PARAMTER PRRIICULAIE/RRDIOICLlDES I 
:.U..U..U..U..........U.I............Y....~=..U...*...,.....: 

I 
:Total Saip i inq T i i n  Irin.l 
I C w r i c t i d  Ba ras i t r i c  P r i s t u r i  ( in. Hql 
:Rbsoiut i  Stack P rn tu r i .Ps l i n .  Hql 
I E t r c t  S t a t i c  Pristure ( in .  HZOl 
IAneraqi Strtt T e n p r c t u r i  W I  
IStact Ar ia  ltq.in.1 
Illstwed V O I U I i , V I  ICU.ft.I 
IAv i raq i  Miter P r i s t w i  I i n . ~ l  
I A n i r i q i  Mitw T i i p i r r t u r i  IF1 
lllointwi C o l l w t i d  l q l  
I tarbon D i m i d e  Concmtrat ion I I V I  
IO~vqin Concmtrc t ion I I V I  
:Nitropen C o n r m t r i t i o n  l 1 V I  
:Dry Eas Niter F c c t w  
IPItot Cmntant 
I P u t i c u l a t i  Catch 

I 
Iberiqe tuplinq Rate l d i c f i l  
I E t t n d u d  h t m d  Voluw,Velntdl I d s c f l  
IStandud M n i d  VoIunIVi Is td l  ( I s c i l  
I S t r n d u d  V o l u r  Witn Vapw,Vr lscf l  
IStcndud V o l u u  Water Vapw,Vr I u i l  
:stact llo1ntwi l l V l  
I l lo l i  F r u t i m  Dry Etut Ens 
lDry l lolKUlW Wilqht 
lwd flOlKUlIr MDlqht 
1 S t t C k  8 i i  VdKitV,h ((PI) 
IStaCk hi v i l K i t V , v S  (qil . 

I V o l u u t r i c  FlW Ret i  IaCYI 
l V o l u i e t r i c  Flw Rate I d K f l I  

I P a c i n t  IwklMtlc 

I ..................... ............................ 

I V o l u i d r i c  Flow Rat i  I a c f i l  

I V o l u i i t r l c  Flw Rate l d u r l  

IPacint  E s c n i  Air 
:Fwi Factef,Fo 

IConcmtrat ion ot Partitulati I q r a l n i / c c f l  
I C m c i n t r a t l m  04 Puticuiete I~/tcsI 

i u i t i i a t i  coz 

9E.00 
25.65 
23.43 
-3.00 

4h3.91 
20592. W 

43.04 
0.35 

101.9k 
87.70 I 
7.54 I 

Ib.05 I 
7h.45 I 

0.9WbO I 
0 4 4  I 

0,ehSn I 
I 
I 

0.33 I 
34.71 I 
0.9U I 

4.14 I 
0.117 I 
10.64 I 
0.894 I 
29.81 I 
2n.s I 

225E%.BI I 
hBE.49 I 

323010.11 I 
9117.h4E I 

1391BB.i4 I 
39SE.EOO I 

119.23 I 
381.93 I 

OA47 I 
32J2 I 

4.22E-01 I 
9 . M - Q 7  I 
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I 
:Iota1 Saiplinp lir ( i i n . 1  
ICarrictld B a r w i t r i c  P r i s s u r i  (in. kql 
:Absolute Stack Prissurr,Pi l in. 41 
S t a c k  Sta t ic  R e i n u r e  (In. "201 
I A v i r a a i  Stack l n p n a t u r i  (fI 
IStack Area (sq.in.1 
I l l i tWSd V O l U i i , k  (CU.ft.1 
Mveraqi I l i tw P r e s i u r i  (in.H2Ol 
:Avrraqi f b t ~  l i e p i r a t u r n  IF1 
W o i s t w r  C o I I w t i d  (q l  
ICarbon Dioxide Concmtration (!VI 
IOxvqen Concmtration IIVI 
IN i t roq in Concmtrr t ioa U V l  
IUry 8as Ilitn f i c t a  
I P l t o t  Conitant 
I P a r t i c u l a t i  Catch 

I 

1 5 t m d u d  ktird Volun,Vi(etdl Idscfl 
Inveraqi S a q l i n q  Rate l d i c f i l  

W a n d u d  k t n i d  Volun,Vi(ntdl ( d u a l  
Is tandud V o l u n  Y a t n  V l p a r . V w  fuf) 
I9 tandud V o l u n  Y a t n  Vapw,Vw ( u i 1  
19tark R o l i t u r i  ( I V I  
M i  f rac t ion  Dry atact 81s 
:Drv l l o l ~ u l u  Yi iqh t  
llht b l e r u l u  b l q h t  
19taCh 81s k l K i t V , V S  I f p i )  
13tatk hi V i l K i t V , v S  (qrl 
IVo Iu ie t r i c  fla Rate I a c f i l  
I V o l u i e t r i r  f l a  R a t i  IKml 
I V o l u i i t r l t  fla Rate I d u f i l  
I V o l u n t r l r  f low R a t i  (darn) 

I P a c n t  Earns hir 
I f U i l  f I C t o r , f O  
I U l t i i I t D  cm 
1 C m c m t r a t l m  of P u t l c u l a t i  I q r a i n i l K f l  
I C w c i a t r a t i m  of P u t l c u l a t e  Ip/acil 
I C m c i n t r a t l a  ol Part icu la te Iq ra ins /du f )  
IConceatratiun of  P a r t i r u l a t i  I q / d u n l  

IPWClnt I S O k i M t i t  

I 
b0.00 I 
25.A1 I 
25.59 I 
-0.30 I 

IS1.50 I 
4596.35 I 

42.54 I 
1.40 I 

81.30 I 
15b.20 I 

1.M I 
1b.n I 
76.45 I 

0.99430 I 
0.04 I 

0.m I 
I 
I 

0.58 I 
35.06 I 
0.993 I 

7.36 I 
0.209 I 
11.36 I 
0.826 I 
29.82 I 
21.77 I 

2153.01 I 
839.12 I 

81873.61 I 
246a.SUl 1 
5SIW.69 I 
ISU.917 I 

91.93 I 
411.59 I 

0.AU I 
52.Ol I 

2.63E-07 I 
6.031-07 I 

0.039Al I 
0.owu I 

I --____----___ 

0 

e 

0 
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FRClLlTV I FNC - POCAIELLO 

IDATEt 8/24/88 
I L O E A T l O h  INLEl I 
!RUN NUNBERt 2.00 I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ISAIIPLINB PARAETER P~ricuiniEinAaiowucti~Es 
I..I..........U..U..uuuu~*~=~~.~..........~.....**.*.u~......l 
I I 
: Io ta1 S t i p l l n g  TIN ( i i n .1  98.00 I 
I C o r r i c t l d  B i r r n i t r i c  P r i s n u r i  Iln. MI 25.57 I 
I l l b i o l u t i  Stack Pr issur i ,Pt l in .  Hql 25.35 I 
ISt tck Stttk P r i i s u r i  (in. HZOI -3.00 I 
I A v i r t q r  Stack T i i p i r t t u r o  (FI 466.29 I 
:Stark Ar ia  lnq.ln.1 10592.00 I 
I b t W l d  V O l U n , V i  1CU.ft.I 45.02 I 
M v i r r g i  N i t e r  P r r s s u r i  lin.H2OI 0.62 I 
: b i r r q i  N * t w  T m p n a t u r i  IF1 109.2h I 
M o i s t u r i  Co l l oc t rd  (qI 71.80 I 
ICarbon Dloxidi Concmtrat ion 1 I V I  7.10 I 
IOxyqm Contmt ra t i on  I I V I  lb.35 I 
IN i t roq in  h c m t r a t i o n  l I V l  7h.55 I 
lDrr 61s Iletw Factor 0.9Wbo I 
:P i to t  Conitant 0.84 I 
I P u t l r u l r t i  Catch 1.1539 I 

.......................................................... I 
I I 
I A v i r w i  S u l l l n q  R i t e  I d s c f r l  0.Y I 
:Standard htird V o l u r , V i l i t d l  I d w O  35.73 I 
I S t t n d u d  h t i r i d  Volur .V i (n tdI  IdiriI 1.012 I 
I S t t n d u d  VO~UN Wats Vapor,Vr I i c f J  3.19 I 
Is tandud  Voluw Watn  Vtpor,Vr I s t i )  0.OVh I 
ISttct N o l s t u r i  I I V I  8.U I 
Illol* fractlm D r y  I t tc l :  8 u  0.VIS I 
lDry Ilol.tulv Wilqht 29.79 I 
INet ~o lh~ lu  wi lqh t  28.77 I 
:Stack 8 in  Vi I rd t v ,Va  I f p i l  2291.41 I 
IStICk 811 k I K l t v , V i  (qil 6 9 . 4 2  I 
8 o i W e t r i c  FIW Rttr c t c f i )  527h72.06 I 
I v o l u n t r i c  Flw R a t i  Itcul Pl7q.l73 I 
I v o l u i i t r i c  F I ~  R i t i  Idncfil IU4W.U I 
I V O l U i i t r i C  FIw R I t i  IdKYI 4090.984 I 
!Pwc in t  I n a l l n o t i e  118.78 I 
I P a c n t  Eic ins hir 421.99 I 
IFuil Ftctw,Fo 0.641 I 
IUlt l i I t i  co? 32.61 I 
I C o n t m t r a t l m  of P t r t l c u l r t i  l q r a l n i / x f l  5.5%-07 I 
I C m t i n t r a t i o n  of P a r t l c u l i t i  Iq/aci) 1.27E-Ob I 
I C M c i n t r a t i m  of P t r t l c u l a t i  I q r a i n i / d t c f l  0.49054 I 
IConcintrat lon of  P t r t l c u l a t i  Iq/dKiI 1.14029 I 

I I --------______________________I_________------------------------ 
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Fncitirv I FNC - P o c m t o  

1DAIEi 8/21/88 
lLOCATlOYi OUTLET A I 
;RUN NUIIBERi 2.00 I 

ISfflPLlNB PARASTER PRRTICULATE/RADIO#IUl~~ I 
I...~.....n.....*n......................~~~."~~~.~~~~~I 

I 
ITotal Sap l lnq  T I M  fiIn.1 6O.W I 

25.60 I 
25.58 I 

;Stack S t a t i c  Prssaurs (In. HZOl -0.30 I 
133.08 I 

I E t r C k  Area lsq.in.1 45Sh.35 I 
IllitIrId V O I U H , V I  ILU.ft. l 13.SP I 
IAv i rqs  Miter P r n s u r i  lIn.HZOI 1.k7 I 
IAviriqs l l s t u  Tsiperaturi ($1 102.28 I 
l l lo is tu r i  Collmctid l q l  118.40 I 
Itarbon Dioxids Concmtrrtion l I V l  6.60 I 
l0:vqm Concmtrrtion I I V I  16.70 I 
Ill l troqsn Concmtration I I V )  76.10 I 
lDry 81s N s t u  Factor 0.99130 I 
IPItot  Conitant 0.81 I 
I P v t I t u l a t t  Catch - 0.1013 I 
I------ ............................................................ I 
I I 
IAvsrcqe Sup l inq  Rat# I d i r f i l  0.58 I 
Istandud h t s r t d  Volur,Vi lntdl  l ds t f l  31.81 I 
Istandud Matwid V o I u r , V i l i t l l  ldaril 0 . w  I 
IStandud V o l u r  Y a t n  V p o r , V m  l s r f l  1.00 I 
IStandard Volui i  Wstn Vapw,Vm I i r i l  0.198 I 
1Stack l l o i i t u r i  l I V l  lh.71 I 
INo I i  Frac t Im Dry Stark 81s 0.0n I 
IDrV l l O l K U l U  b i g h t  29.72 I 
l Y l t  l lolmculu Uilqht 21.7b I 
IStatb 81s VdKity,V* I fpal  2820.85 I 
IStack 81s klKItv,Vi I W I l  8S9.80 I 
IVoluistr ic flow Rats (aefal P003S.Vl I 
IVoluwtr lc Flw Rat# Iuul 2549.901 I 
IVOIUMtriL f h  RIti f d K f i )  57018.Sb I 
I V O l U D i t r l C  f l W  RIti I d K W l  Ihl4.lhh I 
1Pncmt IwtImtIc 94.u I 

ICorrsrtwl Baroistr i r  Prissure (in. Hql 
IAbioluts Stark Prnturs,Ps(In. Hql 

:Pvirrqi Start Tnps r r tu r i  I f 1  

0 

0 

0 

0 

0 
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0 

e 

0 

FACILITY I fllt - POCATELLO 

IDAlEi 8/24/89 I 
lLOCATlOYl OUTLET B 
IRUN NMUERi 2.00 I 
~....."..................U............U...~ 

ISMPIIN0 PkRAETER PRRIICULATE/RRDIOIPInIDE9 I 
~................i........".,**..........".....**........,.......~ 

I I 
!Tota l  Sabplinq Tin (i in.1 60.00 I 
ICorricted B u m t r i c  Prinnuri ( i n .  Hpl 25.61 I 
IAbsoluti Stack Prnnnure,Psh. Hql 25.59 I 
Istick Static P r i s i u r i  (in. H201 -0.30 I 
IAvirIQi Stack TNpWl tUr i  VI IS6.11 I 
(Stack k e a  hq, in. l  4SV6.35 I 
INitIrDd voIuia,vi 1CU.ft.l 52.01 I 
Ilviraga Rita Prcniur i  lin.H2OI 2.18 I 
IAviraqi Rita liipnaturi IF1 103.50 I 
I l l o i i t u r i  t o l l ac t i d  lq l  181.% I 
ICubon Dioxide Concmtratloa l l V l  sups I 
IOivqrn Concmtratlon (;VI 11.15 I 
llitroqm Concmtratiom l X V l  16.W I 
lDrv 6in Nitw Factor 1.00350 I 
IPl tot  Conitant 0.84 I 
IPar t i cu la t i  Catch 0:1212 I 

I I ............................................................... 
I I 
IAviraqa Baipllnq Rati  l dsc f i l  0.10 I 
IStandud fbtired VoIur,Vi( i td l  (d i c f l  42.12 I 
IStandud k t i r i d  ~OlUN,V i l i td l  Iducil 1.193 I 
Istandud V o l u r  Yatu Vapw,W Inrfl 8.83 I 
IStandud Volun N a t a  Vapw,VD I s c i l  0.250 I 
ISt tck  l l o in tu r i  l;Vl i1.w I 
l l l o l i  fraction Dry Stack 81s 0.827 I 
lDry llollculu Yilqht 29-64 I 
IYIt llolaculu Yalqbt 21.62 I 
I 8 k k  811 Vl lK f t v ,V l  ( ( p i 1  348b.H I 
IS t tCk  61s VilKltv,k (Ipll I(M2.14 I 
IVo iu i i t r i c  Flw Rat0 Iacfi l  111292.05 I 
IVoluaatric Flw R a t i  IUNI 3151.790 I 
IVOIUWtrk FlW RItl 1dKfi)  69638.80 I 
I V O l l u l t r i C  FIW RIti I d K N )  1912.111 I 
IPnccnt l w t l n i t i r  95.59 I 
I P s c i n t  Errnn 111 341.51 I 
IFutl FacturJo 0.6% I 
I u l t i a a t i  u I 2  35.16 I 
ICmcrntrat lm of P i r t i c u l i t #  Iqriinslicfl 2.94E-01 I 
IConciatritlom of Partlculata Iq /aci l  6,lX-07 I 
IConc@ntratlm of Par t i cu la t i  Igraini/dncfl 0.04660 I 
IContintratlon of Ptrtlculati Iq /dnn l  O.lO6U I 

I 

................................................................. 

I __------________________________________--------------------- ---- 

e 

0 
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F R C l L l T V  I FRC - POCATELLO 
.................................................................. 

IDRlEi 6/ZS/66 
lLOCA1lOWi OUTLET A I 
IRUN NURBLRI 3.00 I :........*"......"..".."~............".,*,"......,..*.*"...~ 
: s . w w e  PARAMTER PPJliicuLAIE/RnDioWUcLiDEs I ~.................""......................,.*..~..............*..~ 
I I 
l l o t r l  Samplinq Iiu ( i i n . l  6O.M) I 
ICorr rc ted Baromatric P r n i u r i  ( in. Hq) 25.Sb I 
l A b i o l u t r  Stack Prnsurr,Ps(in, Hql 15.54 I 
!Stack S t a t i c  P r r i i u r i  ( in. HZOI -0.30 I 
IAveraqi Stack l imp i ra tu re  If1 136.61 I 
;Stack Prra Isq-in.) 4596.U I 
Indad VOIU~,,~, I tu . f t . )  a . 4 7  I 
IAVeraqi ilitn P r i i i u r r  lin.H2Ol 2.12 I 
I P v i r a q i  H i t n  I n p i r a t u r m  (FI 102.09 I 
:Moisture Collected 19) 2OP.W I 
ICarbon Dioxide Concmtrat ion I I V I  1-05 I 
I Otvqin Concentration I 1 V l  lb.10 I 
IYitrPgM Concmtrat ion l I V l  16.03 I 
:Dry 61s l l e t r  factor  0.994Jo I 
I P I t o t  Constant 0.04 I 
I P a r t i c u l a t i  Catch 0.1152 I 
I 
I I 
I k i r a q i  S u p l l n q  Rate Id i c fm l  0.60 I 
IStandud l l r t i r e d  V o l u r , V i f i t d l  ( d i e t 1  40.Sl I 
IStandard h t i r e d  Volumm,VmIitdl ldrcil 1.147 I 
:Standud V o l u r  Yata Vlpw,vl Iscfl 9.a I 
:Standard V o l u n  MItN Vapw,Vr Iirml 0.260 I 
IStrck l l o i i t u r i  l l V I  I9.Y I 
Illole Fract ion Dry Stack Bas 0.604 I 
Itlrv HOIKUIW Y i l q h t  29.17 I 
IYit HOlKUlU Ni iph t  27.44 I 
IS t t ck  6 U  k I K i t y , V t  l f p l l  3434.43 I 
S t a c k  811 Vrlocity,Vs Igml IO4b.U I 

109623.63 I :Volumitrtc FIW Rate i a c f d  
IVolumi t r ic  Flw Rate l a c n l  31M.517 I 
:Volumetric fla Rate I d l c f i )  hh652k.OS I 
IVolumi t r ic  flea Rate I d t c m l  l68S.960 I 
I P H C M t  I i o k l w t l c  94.23 I 
I P n r i n t  Ercns h i r  382.99 I 
l f W l  Fac tw , fo  0.601 I 
I u l t i i a t e  a2 30.10 I 
IConctnt rat ion of P a r t i c u l a t e  I p r t l n s / e c f l  2.7OE-07 I 
ICmcmntrat lon of P t r t i c u l a t i  Iq/rcml b.16E-07 I 
IConc tn t ra t im  of P a r t l c u l i t m  l q r t i n i / d s r f l  0.043W I 
I C o n c m t r a t l a  of P a r t i c u l a t i  Iq ldrcml  0.10041 I 

P 

:----------------------------------------------------------------I 

a 

a 

8 

8 

0 

8 

a 

a 

8 
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a 

0 

a 

a 

FACILITY I FNC - POCATELLO 

IDRIEt 8/25/88 I 
ILDCAl10IIl OUlLIl B I 
:nun NMEERI 3.00 I 
I.....”..........u......................~......u”..~=...=.~...: 
I9AHPLIN6 PARAElER PYlIWLAIE/RRDIOWU~lDfS I 
I.....Y......U..~..~........................,,*.....*.UU...~.: 
I I 
l f o t a l  Saip l lnq l l m  (ein.1 60.00 I 
I C o r r e c t d  B t r m t r i c  Pr issure ( in. Hql 21.13 I 
IAbsoluta Stack Pressure,P#lin. Hql 21.51 I 
IStact S t a t i c  Pressure Iln. H2Ol -0.30 I 
I6verrqe Stack l n p e r a t u r a  ( F l  140.10 I 
:Stack Area Isq.in.1 459b.31 I 

IAverrqe Niter Prassure lln.HZOl 2.13 I 
IPveraqe l l i tw l e i p e r r t u r a  (FI  lOb.Sl I 

.................................................................. 

INetared VoIuw,Vi lcu.ft.1 11.m I 

I N O i l t W l  C O l l K h d  l q l  122.30 I 
ICubon Dloxlda Concentration I I V I  8-45 I 
IOiyqen Concmtrat ion I I V l  11.10 I 
IWltroqm Concentration l I V l  1h.M I 
!Dry Eas Hatn Factor I.OD3SO I 
I P i t o t  Constant 0.M I 

0.1031 
.____._. 

0. bV 
kl.lV 

1D.M 
0.291 
20.13 

i.in 

0.lW I 
2V.Vl I 
27-% I 

3kZO.U I 
1042,bl I 

IWIe3.42 I 
W . 0 1 1  I 
U31E.M I 
IE50.0VI I 

9V.31 I 

c-19 
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APPENDIX C.4 - Test  Run No. 4 ,  8/25/88 
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0 

F R E I L I I V  I fMC - POCATELLO 

IDAlEi 8/25/88 
lLOCRl loY~  W E 1  I 
IRU NMBERi 4.00 I 

0 

0) 

0 

0 

0 

0 

0 

ISMRlN8 PARAMETER PRRIICULAIE/RADIOWLlDES I ~..............I..""***~................~ 
I I 
llotal S a i p l i n p  liw i i i n . 1  98.00 I 
ICwrictd B a r m e t r i c  Prnsuri  (in. Hpl 25.38 I 
IRbsoluti  Stack Prnsuri*PsiIn. Hql 25.M I 
;Stack S t a t i c  P i i s s u r e  (in. H2OI -3.00 I 

28.M I 
201b.D I 
bl2.9b I 

29h9Mo.b2 I 
8409.9?s I 

3h@.5M I 
99.28 I 

sBb.VJ I 
0 . W  I 
52.32 I 

isoz45.7a I 

e 

0 

C-23 



:Volumtr ic  Flm Rate lec fe l  
I V o I u i d r i c  Flm Rate larvl 
I V o l v r i t r i c  Flw R i t a  l d l c f e l  
I V O l I U l t r i C  FlW Rete I d K w )  
I P w t i n t  I f iok lnet ic  
I P n r m t  Excns Alr 
Ifuel Factor,Fo 

107682.03 
3019.58 
6hhbOo.11 
lE81.Esz 

94.02 
511.29 
0.sw 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

0 

0 

0 

e 

0 

FRClLllY I F L  - POCATELLO 

IORIEl 8/25/EE I 
ILIXAIIONI OUTLEI E I 
IRUN NUllBERi 4.00 I ~...................".....................*.*,'**................~ 
ISMPLINB PARAMIER PARIICULRIE/RAOIOYUCLIDES I 
:.................................I........~.....****.....".,.....~ 

I 
l l o t a l  Saepllnq 1 1 ~  Iein.1 hO.00 I 
!Corrected Baroeetric Presnure (in. Hql 25.11 I 
lAb#olut# Stack Prensure,Pslln. Hql 2S.39 I 
ISt icL Stat ic  Pressure (In. H201 -0.30 I 
Illveraqe StJCk leeperature IF1 IJE.00 I 
[Stack Rree 1nq.in.l 1596.35 I 
IM#tered Voluee,Ve (CU.ft.l 12.66 I 
Ilveraqa Retw Presnwe lln.H2OI 2.15 I 
Illvereqe Meter leeperature IF1 IOb.OS I 
:noisture Co l l l c ted  lg l  I9E.80 I 
ICubon Dioxide Concentration l l V l  1.30 I 
IOxvqen Concentration l l V l  Ib.EO I 
Mltroqen Concentr i t ion l l V l  15.90 I 
IOrv Ea1 niter Fector 1.003% I, 
I P i t O t  Constant 0.81 I 
IPJ r t iCU l i t #  catch 0.lOSB I 

I I ----____________-___~----------------------------------------, 
I .I 
IAVerlql SIQllnp RJt l  I d t c f l l  0.10 I 
IStandud Ih tered Volur,Veletdl (dsc0 12.12 I 
19tJOdJrd h t l r e d  V O l U r ~ V D l I t d l  I d I C 1 1  1.193 I 
IStJndIrd V o l u r  YItn Vlpor,VN I n c f l  9.33 I 
Intandud Voluw Mater VapW,Vr lscll 0.263 I 
IEtrck Nolsture l l V l  1E.Ib I 
111oIe F r a r t l m  Pry Btrct 611 0.818 I 
lDrv I lo le tu lar  Yelqht 29.81 I 
IY#t I l o l K u l u  h l q h t  21.# I 
IStJCk 8 0  V t l K l t y , h  ( f p l l  3110.19 I 
IStetk 6Jn V#locltv,VI (Ipel IMS.52 I 
IVoluentr ic Flw Rate Itrfrl 1wMB.u I 
IVolueetr lc FIw R i t e  Iecul 3100.110 I 
I V O l U l # t r l C  FlW Rite I d K f l )  blOB1.bI I 
:VoIue#trlc Flw Rete I d l r m l  IEW.EY I 
IPscent  Isoklnetlc 91.91 I 
I P w t n t  EKHI Air 51b.M I 
I f U d  f i C t W , h  0.842 I 
l u l t i r e t e  coz 81.21 I 
I C m c e n t r i t l n  of P u t l c u l a t e  I q r r l n n / v f l  2.19E-01 I 
IcUlC#ntr I t l f f l  O f  PJr t lCUlJt l  ig/rCd 5.b9E-01 I 
IcCilCtfltrItlffl O f  P J r t k U l J t l  (qrJh#/d#Cf l 0.OUlb I 

0.Owbq I 
I 

................................................................ 

ICCiICMtritlffl of Per t lcu le te I g / d K l l  
I_ ................................................................ 
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APPENDIX C . 5  - T e s t  Runs No. 5, 6, and 7 ,  O u t l e t s  A and B,  on ly  

0 
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0 

0 

0 

0 

0 

0 

I SMPL ino P A n A n m  PARI ICULAIE/RADIOWU~ I DES I 
~.....................U.......l.........."~~*...~*.....~...~.....~ 

I I 
l l o t a l  Sampling Tin b i n . )  60.00 I 
ICorractad B a r o n t r i c  P r a i i u r t  l i n .  Hql 25.41 I 
lAbaolutr Stack Pmlu ra ,P i l I n .  Hq) 25.39 I 
IStack S ta t i c  P r i i i u r i  Iln. H201 -0.30 I 
IAviraqa Stack l n p a r a t u r a  lF1 134.33 I 
IStack Araa lsq.in.1 4S96.35 I 
I t l a t i r i d  Volu i i ,V i  1cu.ft.r 59.59 I 
IAvaraqi tlitir P r i i s u r a  lin.H2Ol 3.03 I 
IAvnraqi Mitar  l i i p i r a t u r a  IF1 15.46 I 
l t l o i n t u r i  C O l l K t i d  lql 231.80 I 
ICarbon Oioxida Concentration l X V l  6.65 I 
IOxyqin Concantration I1Vl 16.70 I 
W t r o q m  b n c m t r r t i a o  lIVl 76.65 I 
1Drv 6 a i  N i t s  Factor 0.99430 I 
I P i t o t  Constant 0.84 I 
I P i r t i c u l a t a  Catch 0. I IJS I 
I . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - . - - - - -  1 
1 I 
IRvnraqa S u p l i n q  Rate l d i r f i l  0.83 1 
:Standud N i t a r i d  VoIun,Vi ls td l  l d i c f l  S0.M I 
I S t t n d u d  k t i r i d  Vo luu ,V i l s td l  ( d a i )  1.411 I 
IStandud Volun Y a t n  Vapcf,Vr (ufl 11.11 I 
Is tandud  V o l u n  Y a t n  Vtp01,V. 1sW O.Sl8 I 
IStact  n o i i t u r i  (!VI 18.30 I 
Itlola Fract ion Dry Stark 01s 0.817 I 
lOrv MOIKUIU Yalqht 29.73 I 
lY#t t l o l K U l U  N l l qh t  2 7 . 9  I 
I S t I C k  VilKftV,VS ( f p d  4118.00 I 

I k l u i a t r l c  fla R a t i  I a c f i l  131442.SE I 
IVo luaa t r i r  f lw  Rata l a m )  3121.454 I 
IVo lu ra t r i c  F l a  Rate I d w f i )  60Bps.81 I 
I V o i u i a t r l c  FlW R d i  IdKd m . 9 U  I 
I P n c i n t  I w k i n i t i c  ps.74 I 
I P s c i n t  Excess Air 470.30 I 
IFuil Factor,fo 0.632 I 
I U l t i i a t i  to2 33.09 I 
IConcantrat im of  P u t i c u l a t i  l q r a i n s / w f  I 2 J Z - 0 7  I 
IConcnntratlon of  P n t i c u l a t a  Iq /aci l  5 . M - 0 7  I 
I C o n c m t r a t i a  of P t r t l c u l a t i  I q ra ln i / dsc f  I 0.03499 I 
IConcnntratlon o f  P a r t l c u l a b  Iq/dvil 0.06007 I 

I 

1 5 t a ~ k  O I i  V#lKitY,v@ (Wi l  ins.ib I 

I --.___________-_-__---------------------------------------------- 

0 
c-29 



IS7.75 
459b. 35 

59.0s 
2.95 

84.74 
2S9.90 

6-90 
16.20 I 
76.W I 

I.M)350 I 
0.M I 

0.10s1 I 
.-_______________I 

I 
0.n I 

49.10 I 
I.SVV I 
11.SI I 
0.sa I 
IO.b] I 
O.El4 I 
29.75 I 
21.56 I 

4007.01 I 
122I.U I 

12789P.91 I 
U12.llS I 
78SIV.U I 
2218.011 I 

90.SP I 
193.49 I 
0.Ml I 
S0.M I 

2.01E-01 I 
4,14E-01 I 
0.05120 I 
O.OIS6P I 

.--------________I 
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0 

F n c i L i i r  I fmc - m c m t o  
__._________-___________________________------------------------- 

; o m  a-zb-aa I 
lLOCAllOWi OUTLET A I 
IRM NUllBERi 6.00 I 

ISMPLINE PARAETER PARTIWLAlE/RADIOIlIDN I 
................................................................. 
I I 
Ilotal Smpl inq Tin 1 i i n . l  6O.W I 
X w r e c t m l  B u o i i t r i c  Prmsurc (in. Hpl 25.41 I 
IAbsolute Stact Preswre,Pslin. Hql 25.39 I 
IStact S t a t i c  Pressure (In. H201 -0.30 I 
IAveraqi Start l e i p e r r t u r e  (fI IJh.25 I 
!Stact Are1 lsq.in.1 459h.35 I 
I l le t I rml  Voluie,vi iCU.ft.1 60,s I 
Invercqe llltw Pressur i  lin.H2OI 2.m I 
Iheraqo llitn l e i p i r a t u r i  iFI 87.29 I 
llloistwi b l l ~ t i d  iq l  20.20 I 
ICUbM Dioxide b n c m t r i t i o n  l I V l  h.20 I 
IOiyqm b n c m t r a t i o n  IIVI 1h.W I 
Illltraqm b n c m t r a t i o n  I X V I  1h.W I 
lDrv E&# Iletu factor 0.994% I 
I P l t o t  Constant 0.84 I 
I P v t i c u l d e  Catch 0,1331 I 

I I ___________________.____________________------------------------- 
I I 
IAversqa E u p l i n q  Rat# l d s c f i l  0.83 I 
IStandad kbred V o l u r , V i l s t d l  l dsc f i  49.58 I 
19tandud k t o r e d  Voluw,Vilntdi I d a c i i  1.404 I 
I S t r n d u d  V o l u n  Y a t n  Vwur,Vr Iscfl 12.08 I 
Is tandud  VDlun htn Vapor,Vr Iscil 0.342 I 
I 9 t IC t  I l O i S t u r i  l1Vl 19.S9 I 
lllole f r a c t i o n  Dry 9taet E a  0.804 I 
IOrv b l K U i W  W g h t  2 9 . U  I 
IWd I ( D 1 K U l U  Wiipht 2l.ss I 
l 9 t I C t  a i s  v i i o c l t y , v i  I f p i )  4047.23 I 
1 8 b C k  618 Vi lK i t l rw bpi) l23LM I 
I V o i w d r i c  fla Rate i t c f i l  129183.82 I 
: V o l w r t r l c  fla Rate I r m i  3hW4Eh I 

IVo lu le t r l c  f l w  Rate ldKW 2208.950 I 
I P w c i n t  I w k l n o t l c  9n.u I 
I P n c i n t  E i t n s  Air 494.59 I 
Ifwl factw,Fo OA43 I 
Iultliate co2 32.39 I 
ICmcentret ion o f  P u t l e u l a t i  Iqralnn/acf I 2.hX-07 I 
I C m c i n t r r t l m  o+ P u t l c u l r t #  l p / i c i l  h .W-07  I 
I C o n c i n t r r t i m  04 P u t l c u l a t i  Iqrc lns/dsef i  0.04143 I 
IConcmtratlon of P o t l e u l a t i  Iq/daci) 0.09480 I 

I 

I.~..........nnnn............n........u~u~~~~n.*~.**".*.I 

: V o l u i i t r i c  F l a  Riti I d K + i l  n w w  I 

I ______-__--_______-_~---------------.--------------------------- 



F# IL ITV  I FllC - PMRlELLO 

IDAlEt E/Zb/EE 
ILDCAllDYI WnET E I 
lRM NWEERi b.00 I 
~.U.................l"..................**...."~..*U.....~ 

ISMPLINE PARMETER PRRl lCULl lE/RlDIO~LlDE9 I ~.........................................*..*....*"...*.."",..( 
I I 
Ilottl 9 r i p l l n q  llw (i1n.J bO.00 I 
I t o r r a c t l d  E t r o i i t r l c  Prnssur i  (In. MI 25.41 I 
l l b s o l u t i  Stack Prnsurn.Pi l ln .  H9I 25.19 I 
IStack S t a t i c  P r a s w r i  ( In .  H201 -0- lo  I 
:Rviraqi Stact I n p e r a t u r n  (FI 140.50 I 
I9 tac t  A r i a  (aq.1n.I 459h.15 I 
I l l a t a r d  V o l u i ~ , V i  (cu. f t . I  60.23 I 
I l v r r a g i  llitn P r i s s w c  (in.HZOI 3.00 I 
I l v i r a p i  ilntn l n p n a t u r i  ( F I  92.88 I 
I t t o i i t w i  collwtrd (q) 24S.IE I 
ICubon D l m i d n  Concmt r i t l on  l l V l  L B  I 
!Divain Concmtrat lan I X V I  17.05 I 
I N i  t roqnn Conrmt r a t  1 on 1IV) lb.70 I 
lDrv E n  Mitu Factor l.001aa I 
IPi tOt  CMltMt 0.84 I 
I P u t l c u l a t a  Catch O.lOP3 I 
I -_-- .............................................................. I 
I I 
I A v n a q i  9 r q l l n q  Rata (dscfal 0.m I 
I 9 t m d u d  ktirld VolUW,k lStd l  ( d u l l  49.44 I 

I.4W I 
1 9 t t d u d  Va luw Yatu Vqar ,Vn I s r f I  11.54 I 

0.127 I 
19tact IloliturI l X V l  IE.ps I 
!MU11 F r a c t l m  Dry 8tKk 61s O.EI0 I 
IDrv l l o l ~ u l u  Wilqht 29.68 I 
lwit llOlKUlU Wilght 27.47 I 
I9tack Eas Vi lce l ty ,Vt  l f p i l  4074.13 I 
l9taCk 811 klKltv,v# lqil 1241.80 I 
I V o l w i t r l c  Flw Rtti Ircfil 1 w 2 . 9 3  I 
I V o l u n t r l c  Flor Rite ( a c u l  3681.EIb I 
I V o l u n t r l c  Flaw Rate I d u f i )  70583.64 I 
I V O l U d r l C  Flw Rat1 I d K I )  2225.4W I 
I P n r m t  I w t l n i t l c  9E.13 I 
I P n c m t  Eirn i  l l r  U0.47  I 
IFunl FactarJo 0.hIb I 
l U l t I i I t i  coz 33.93 I 
I C m c m t r a t l o n  ef P t r t l c u l a t i  ( q r t l n i l r c f  I 2.1bE-07 I 
I C o n c m t r r t l m  of P a r t l c u l a t i  Iq/ariI 4 .m-07  I 
I C m c i n t r a t I m  o f  P t r t l c u l a t n  I q r a l n i / d K f l  0.01(12 I 
IConrmtrat lon of P t r t l c u l r t a  l q l d u a l  0.0lEoL I 
I ----------------------------------------------.------------------- I 

.................................................................. 

I S t m d u d  htnd Voluw,Vi(stdI 16111) 

I 9 t t n d v d  Voluw Yrtw Vapar,Yr ( i c i l  

0 

0 

0 

0 

0 

0 

0 

0 

oi 
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0 

'0 

fE IL I1V  I mc - PUCAlELLO 

IDRlEI 6-26-68 I 
ILOCRllONi OUTLET A I 
IRUN NUllBERl 7.00 I 
:......."P..U..~""...."uuu..u~*u~~.~~~.."=~~~"..~...I 
ISWIPLINE PARAlElER PYIICULAIEIRADIOMICLI~S I 
[........."..................I..........U....**.,............,.,I 

I 
60.00 I 

I C a r i c t l d  B t r o n t r l c  Prissuri (In. Hql 25.41 I 
8 . 3 9  I 

:Stack Static Priswri Iln. H20l -0.30 I 
IAv i r cq i  Stack l i r p e r c t u r i  IF1 115.92 I 
1Stack b r i a  1sq.in.l 4596.31 I 
Illitirld V o l ~ i @ , Y i  k u . f t . l  62.11 I 
IPv i raq i  Mdir Precsuri lln.H2Ol 3.07 I 
IPv i raq i  l l a t n  l i i p w a t u r i  (FI 90.46 I 
I l lOiStWi  C O l l K t i d  lpl 219.40 I 
ICubon D l o r l d i  Concintrat lon l X V l  6.20 I 
IOivqin Concmtratlon l t V l  16.90 I 
llltroqm Concmtration lZVl 76.90 I 
:Dry 81s Mn Factor 0.99430 I 
I P l t o t  Constant 0.84 I 
I P u t l c u l s t i  Catch 0:llM I 

llotal Saip l lnq H w  (i1n.l 

Inbaoiuta Stack P r i s s u r i p s t i n .  H ~ I  

I 
I 

0.63 I 
10.71 I 
1.411 I 
12.23 I 
0.346 I 
19.42 I 
0.806 I 
29.67 I 
21.10 I 

4195.86 I 

.---____--.___-------- 

1278.90 
I J3921.89 
3792.8JB 
81082.00 
2296.241 

96.63 
494.19 

0.M5 
52.39 

2. 1pE-07 

c-33 
0 



e 

F n c i t i i r  I FMC - POCATELLO 

IOATEI m m  I 
Itmriotit OUTLEI B I 
l R U l  NMBERt 7.00 I 

I SMPiING PARMETER PARTICULAIE/RADIOYUUlDES I 

I 
I l o t a l  Saip l inq T l i i  I i i n . )  b0.00 I 
I C o r r i c t d  B i r r n i t r i c  Preisurc ( in. Hgl 25.11 I 
IAbiolutr Stack P r n i u r i , P s l i n .  Hql 25.39 I 
:Stack S t a t i c  Rosiurr (in. H201 -0.30 I 
IAviraqa Stack I m p i r a t u r i  (FI  141.17 1 
I s t a c t  Aria liq.ln.1 1596.JS I 
I l l i t W d  V O l U i i , V i  (CU.4t.l 60.59 I 
IAviraqa Hitw P r r i v u r i  IIn.HZOI 2.95 I 
IAv i raq i  llita T w p i r a t u r i  IF1 97.93 I 
I l l O i l t W i  COl lKt td  l p l  2¶3.10 I 
ICtrbon D i o x l d i  C o n c m t r a t l m  lfVl h.25 I 
IOivqrn C o n c m t r i t i m  l Z V l  17.05 I 
I W i  tr oqrn Contm t r a t  I o n  I ZVI  76.70 I 
lDrv 81s H i t s  Factor 1.00350 I 
I P l t o t  Constant 0.M I 
I P u t l c u l a t i  Catch 0 . I l M  I 
I I 
I I 
IAviraqi S u p l l n q  Rate ( d u f i l  0.e2 I 
I s t a n d u d  l k t i r i d  V o l u r , k l i t d l  l d i c f l  19.28 I 
IStandarl k t i r i d  Vo lun ,V i l s td l  I d a i l  l.S9h I 
I S t t n d u d  V o l u r  Y a t n  VIPW,VII I s c f l  l l .9h I 
IStandard V o l u r  Ya tw  Vapor,Vr Iuil 0.U9 I 
19tack l l o i i t u r a  l Z V l  I 9 . n  I 

IDry llolecular h l p h t  29.60 I 
Iht H O I K U I U  Ui lqh t  21.10 I 
:Stack 641 Vi I# l ty ,Vr  l f p i l  4090.83 I 
IStaCk 611 Vi lK l t y ,VS  I m p 1  114h.99 I 

IVo Iu ia t r l c  Flw Rat# Iarml 3697.91h I 
I V O I W i t r l c  Flw R a t i  I d u f i )  1825k.27 I 
l v o l u r i t r i c  f iw Rat# i d u m i  111h.lhI I 
I P s c e n t  I w k l n i t l c  98.23 I 
I P w c i n t  E x e n s  Alr 5S0.41 I 
IFud FactwJo 0.611 I 

I C m c a n t r a t l m  of Pa r t l cu la te  Iprtlni/ufl 2.28E-07 I 
5.23L-01 I 
O.OSbl2 I 
0.OBsll I 

.___________-_______--------------------------------------------- 

:.....~..U.......=........n..n.........n~~ 

I.........n......n......u..............*~.~..~nn~~.~.~~~.~~I 

I H o h  Fract lon Dry Stark 641 oma I 

I V o l u r a t r l r  Flw R a t i  Iatfil ison~.ia I 

IUlt i i i t i  a1 33.n I 

I C o n c i n t r a t l m  of P u t l c u l a t e  lp/acil 
:Concint ra t lm of Pa r t l cu la te  I q r a l n i / d u f l  
:Cmr ia t ra t Ion  of P t r t l r u l a t r  l q / d l c i l  
I I 
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e 
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e 

0 

0 
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APPENDIX D - MM 111 FIELD DATA SHEETS 

0 .1  - T e s t  Run No. 1 
D . 2  - T e s t  Run No. 2 
D.3 - T e s t  Run No. 3 
D . 4  - T e s t  Run No. 4 
D . 5  - T e s t  Runs No. 5 ,  6 ,  and 7 ,  Outlets A and B, o n l y  
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APPENDIX D . l  - Test Run No. 1 
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APPENDIX 0.2 - Test Run No. 2 
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APPENDIX 0.3 - Test Run No. 3 
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APPENDIX D .4  - T e s t  Run No. 4 

0 

0 

8 

JES/045 
D-47 



0 

e 

P - 

.L  

X ? ? ? ? ? ?  ? 
n n n n n n n  n 

D-49 



S ? ? ? ? ? ?  a s s a s z s  

- 
Y 

D-50 

e 



< 
l- a 
P 
-I 

Y 
w 

a 

T 

D-51 



D-52 
e 



P - 

0 

0 

L 

a 

e 

0 

D-53 



0 

e 

0 

0 

a E 
2 
H 

c 
I- s 
9 w 
L 

0-55 



II 
e 

e 

e 

e 

e 

D-56 



0 

0' 

0 

0 

P 
5 

? ? ? ? ? ?  ? ? ? ? ? ?  gEgE:z 

0 

0 

D-57 



0 

a 

e 

0 

d 

D-59 



0 

D-60 



e 

APPENDIX 0.5 - Test  Runs No. 5, 6, and 7 ,  Outlets A and B, only 
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APPENDIX E - PSD Sampling Parameter Summaries 

E . l  - Test  Run No. 1, 8/23/88 
E.2 - Test  Run No. 2 ,  8/24/88 
E.3 - Test  Run No. 3 ,  8/25/88 
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APPENDIX E . l  - Test Run No. 1, 8/23/88 
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0 

FMC - POCATELLO, INLET RUN 1, 8/23/88 
FILTER SET I 

I I ME 
VOLUME 

4.0000 T I M 4  I NUTE 9 
1.7900 VOLUM-dcf MEAWREO AT METfR 

T I  811.1500 Tn=IMPAeTOR TERERATURE (R)  IFt460) 

u1 0.1060 I M W R C K  MOISTURE FRACTION 111100) 
)H1 28.5840 MI.STACK 6119 lwLECULllR YEIBHT ET BASIS 
Pn 2J.8600 PndBS#UTE STACK 648 PREBBURE 
p1 0.4415 p1-3HPlINd RATE AT MTER IDCFM) 
Pi 21.0800 PwPRESSWK AT 1% METER (MROSTRICI (IN. HE) 
18 516.5000 TidWRlleE HETOl TEllPfRANRE (RI  

u 0.0005 u=BTACK 8AB VINEOSITV (polne) 
Ltabdi 0.0000 L t a b d M M  MERY FREE PATH 1cd 

PVK 0.0000 Pvtc.PRESSUiURE MI!? AcRrm8 MPkC1@4 (in. Hg) 
Vi(ctd) 1.3900 V a ( n t d ) ~ 8 t m d t r d l x d  Ltrd Volure (dncf) 

1 484.5278 T4lPACTOR TEIWfRATURE (10 

PI 380.7471 O~SAETIML WL. FLOY nm THROUBH IMPACTOR icmtw 

_-___--_____-__-_-__-------------------------.---.-.--------------.-.----- 
I t s ~  F r r t .  lntnvtl 

Dpso Lkt YIlpht Maan Len1 B w r t r l c  d l l d l g  dP 
S T M  ilcrm (gram) F r t c t l m  Than l l d p o l n t  (qr/dncf) 

"u"......uu~n....uu~uu"u.~.~.~~.n.***u~.~~~.~~~~~*.~..~ 

1 II.69S1 O.OJI90 0.7696 0.2304 24.1818 3.6IH-01 
2 7.638) 0.O0080 0.0193 0.1111 9.4511 4.BOIE-02 
3 4.9841 0.00099 0.0139 0.1871 6.1101 5.928E-01 
4 3.3195 O.MH60 0.1110 0.0161 4. LEES J.SBoE-01 
5 2.0835 O.ooO18 0.0068 0.0695 2.1080 1.36.%-02 
h 1.183I 0.00128 0.0309 0.0386 1.5700 5.192E-01 
7 0.7246 0.00014 0.0031 O.OSS1 0,9239 7.3ooL-03 
8 0.4516 0.00040 0.0091 0.0nh 0.3758 2.2zsE-01 

BCK-UP < O.ksI6 0.00106 0.02% 0.0000 0.0118 6.OGQE-03 
TOT# 0.04145 

E-5 



FACILITY : FHC - POCATELLO 

:DATE: 8/23/88 
ILOCRTION: INLET 
!RUN NUHBER: 1.00 ~;;;.:iii:iii...iii...ili..iii.i..iili..~~===~::==~~=~===,~:=~===~~~ 
ISAHPLIN8 PARAHETER PARTICLE SIZE DISTRIBUTION 
:.=iiiii:~iij:=iii::l==:=::==::::~=~::::::,~=~=::~==.====::~::===~=: 

!Tota l  Sarp l inq l i r e  ( i i n . 1  4.00 ! 
;Corrected Baro re t r i c  Pressure l i n .  Hql 24.08 I 
:AbsoIute Stack Prersure,Pslin. Hq) 23.8h I 
;Stack S t a t i c  Pressure ( i n .  H201 -3.00 I 
:Average Stack l e r p r a t u r e  (F) 505.00 ! 
:Stack Area 1sq.in.l 20592.00 I 
I l letered Voluie,Vi (cu.ft.1 1.79 I 
:Averape l l e t r r  Pressure Iin.HZO1 0.53 I 
IAveraqo Heter Teiperature IF1 8h.50 : 
: i lo is ture Col lected (gJ  87.70 1 
:Carbon Dioxide Concentration (1'41 7.50 I 
:Oxygen Concentration I 1 V l  Ih.05 I 
:Witroqon Concentration I X V I  76.45 I 
!Dry 6,s Heter Factor 0.999bO I 
:P i to t  Constant 0.04 I 

0 

0 

0 

:Averago Sa ip l i ng  Rate Id5Cf i l  
:Standard Hrtered Volure,Vi ls td l  [ dsc f )  
Standard l lo ter rd VO1uBC,VB~5~dl IdsCl) 
!Standard Voluie Mater Vapor,Vw l r c f l  
:Standard V o l u l i  Mater Vapor,VN ( 5 ~ 8 )  
!Stack Hois ture (?.VI 
:Hole Fract ion Dry Stack 81s 
:Dry l lo lecular  Height 
:Yet Holecul r r  Msiqht 
:Stack 615 Velocity,Vr ( f p i l  
:Stack 6a1 Velocity,Vr I r p r )  
:Vo lu ie t r i c  Flow Rate I a c f i I  
I V o l u r r t r i c  Flor Rate ( 1 ~ 1 8 )  

: V o l u i r t r i t  Flor Rate ( d r c f l l  
:Vo lu re t r i c  Flow Rate I d a m )  
:Percent l r o k i n e t i c  
:Percent Excssi Air 
:Fuel Factor,Fo 
I U l t i r a t s  CO2 

0.35 I 
1.39 I 
0.039 I 
4.11 I 

0,117 I 
10.64 I 
0.894 I 
29.81 I 
28.58 I 

2510.59 ! 
7h5.23 I 

359014.57 I 
101h7.292 I 
139891.42 I 
39h1.725 I 
104.43 I 
38h.93 I 

0.647 I 
32.32 I 

E-6 
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0 

e 

8 

FK - POCATELLO, OUlLEl A RUN I, 812SI88 
FILTER SET L 

TllK 90.0000 ~IEE.MINUTES 
VOLUlE 44.9700 VOLUMEdcf MEASURED AT METER 

1s 731.5000 Ti~lltPACTOR TERERATURE ( R I  iFt4hOI 
1407.7222 T4IPACTOR TEIIPERATURE (KI 

X I  0.1453 II.STACK HOISlURE FRRCTION IX/lOOI 
IM 28.1000 I I Y 4 T A C K  848 IRECUM YE ISWT YET tMI8 
Ps ZS.3900 Ps4WOLUlE STACK BAB PREBSURE 
PI 0.4W7 Po~SMPLIM RATE A1 METER IDCFIII 
Po 25.6100 PrPRESBURE AT THE HElER (BAROIIETRIC) Ilk H8I 
To 549.6000 TodVERABE METER TEMPEMTURE ( R l  
Pa 571.9244 PrdClUAL VOL. FLOW RATE THROW IllPAClDR i c d / i ~ I  

u 

Prrc 
W i t d l  36.8300 Vo(8tdbStindrrdl:d M @ t r # d  Volun Idicf I 

0.0002 u ~ T A C K  BAS V16CWlTV .lpolael 

L A Y 7  Pvrc-PRfSWE DROP YRWS IIPKTOR (In. Hgl 
Lrlbdr 0.0000 Liabdt.BAB MEAN FREE P N H  (co l  

M in i  F r u t .  l n t r v r l  
@SO Ikt h l p h t  L i s  L i i i  G m n t r l c  dlldloq dP 

SlME olcrw (qrrni l  f r a c t t w  Than I ldpolnt  Iqrldacfl  .. "......................UPUn..U........*..""*."..".."~"... 

I 11.1025 0.00060 0 .00n  0.9927 25.56611 3.847E-04 
2 7.2513 0.00037 0.004 0 . 9 W  8.S72h 8.380E-04 
3 4.7311 0.00113 0.0137 0.9746 5.Bl7l 2.553E-03 
4 3,3404 0.00015 0.00l8 0.9728 3.9754 4.lJBE-04 
5 l.976h 0.00191 0.0231 0.9496 2.5h9h S.WE-03 
h 1.1207 0.002h4 0.0520 0.9176 1.4884 4.409E-03 
7 0.6040 0.00S40 0.0412 0.8765 0.07sS h.643L-03 
8 0.4282 0.00744 0.0901 0.7864 0.5412 1.3s21-02 

BCK-W < 0.4282 0.06493 0.7864 0.OOOO 0.04U 1.4OBE-02 
TOTAL O.oB257 

E-7 



FRCILITY : FI(C - POCATELLO 
IDATE: 8 /23 /88  
I!?CU!?N! OUTLET A 
:RUN NUNBER: 1.00 
:~:j~~iiiiii~.:,iiliiiii.iii.i.iiiiiiiiil:~::::~~~~~~~~~~:~~~~~~~:~~ 

ISANPLIN6 PARMETER PARTICLE S I Z E  DlSTRlBUTlON 
~.i.iiii:.:E...iii.iii.l.ii..iiiiiiii....~~~~~~~:~~:~,~~~::~:~::::~~ 

:Tota l  Sa ip l i nq  Tine ( i i n . 1  90.00 I 
:Corrected Baro ie t r i c  Pressure l i n .  H9l 25.61 I 
:Rb~oIute Sta r t  Pressure,Ps(in. HgI 23.59 I 
: S t i c k  S t a t i c  Pressure [ in .  HZOl  -0.30 I 
:Averape Stack Teiperr ture IF1 131.00 : 
:Stack Area 1sq.in.l 4596.00 : 

:Averape Neter Pressure lin.tl201 0.62 I 
!Average M e r  Temperature IF1 89.60 I 
:Noirture Col lected Ip l  156.20 I 
I Carbon Diox id, Concen t r a  t ion I %V I 7.30 I 
!Oayqen Concentration ( % V I  lb.25 I 
!Nitrogen Concentration I I V I  7b.43 I 
!Dry 6as Neter Factor 0.99430 I 
! P i t o t  Constant 0.84 I 

I 
0.41 : 

INeterrd VoIuee,Vi Icu.ft.1 44.97 I 

IAverape Sa ip l i nq  Rate I d s c f i l  
:Standard Neterrd Vo lu i i ,V i l s td l  Idtc l )  
1Stmdard Netered Volu i i ,V i (s td l  l d s c i l  
!Standard Voluie Hater Vapor,Vw I 5 t f I  
!Standard Voluie Hater Vapor,Vw Iscil 
!Stack N o i s t u r i  I I V I  
:Mole Frac t i on  Dry Stack Bas 
!Dry Nolecular H i i q h t  
!Hat Nolrcu lar  Height 
:Stack bt Veloti ty,Vs I f p i l  
:Stack 811 Velocity,Vs I i p i l  
I V o l u i e t r i c  Flow Rate I a t f i l  
:Vo lu ie t r i c  Floe Rate Iatul  

I V o l u i r t r i c  Flow Rate l d s c i i l  
:Percent l s o k i n r t i c  
:Percent E ~ t i i i  Air 
:Fuel Factor fo  
I U l t i i e t i  CO2 

:Vo fu ie t r i c  Flow Rate I d K I i l  

36.83 
1.043 
7.36 
0,209 
14.33 
0.U5S 
29.82 

3313.8b 
1010.07 ! 

105761.49 I 
2995.335 I 
b9022.52 I 

100.23 I 
411.39 I 
0.637 : 

2a.10 

1 9 w i a  I 

3 z . u  I 

0 

0 

0 

0 

0 

0 

0 

I 

0 



e 

0 

0 

e 

e 

e 

FMC - POCATELLO, OUTLET 8 RUN 1, 8/25/88 
FILTER SET V 

TIM 90.0000 TIMdIWUTES 
W L M  40.1700 VOLUltE.dcf MEASURED AT METER 

T 483. IS87 TBIIPACTML TElPERATWlE ( K l  
VI 0 . m  VI.~TACK IIOIBTWIE FRACTION ixmi 
MY 27.6400 W S T A U  RM llOCECULAR EIGHT ET BASIS 
Pa ZS.3200 PaM8kUTE STACK 8A8 PRESSURE 
p1 0.4443 PI-SWIpLlltB RATE AT ETER (DUM1 
Pm 23.5400 PI-PREB~URE AT THE lnER (BARMIETRICI (IN. MI 
TI 557.9100 TmdWRIIBE METEA TEIIPERATURE I R I  
Pa 407.7586 PidCTW VM. FLU# RAR THRW IWIIETOR IcJ/sr) 

TI 870.2857 Ta=IIIPACTOR TEIIPERATLRI IR) IFt460) 

u 0.0003 U-STACK BAS VIeEDBITV ( p o l u )  
L i d d r  O.oo00 Liddr.BY HEM FREE PLTH (cml 

PVK 0.0000 Pvrc-PREBSUIL DRW dCRog8 IRMETDI (In. MI 
Va(atdl 32.6100 VD~Itd~=BtMd@rdlz#d M i r e d  V D l w  (dKf1 

-------------------------------.------------------------------------------ 
h a  kKt. h t W V i l  

Dpso bt hiqht  M i l l  ti@# 8 w m t r l r  dlldloq dP 
9TME micron Igrima) Fractlon Than Mldpolnt I g r l d K f I  

U..U..PuP......PP.....~uPPP".~.~P"P.~P"....~.,.m.~.."m 

I 11.2892 0.00170 0.0227 0.9773 23.758) 1.24sL-OS 
2 7.3135 O.OOIZI o.oibz 0 . m  9.1256 s.opst-03 
s 4.a11s 0.00140 o.oia7 0.942s 5.9562 3.S13L-03 
4 3.397b 0.00139 0.010h 0.9239 4.0411 4;SWE-03 
5 2.0117 0.00184 0.024b 0.8995 2.bI44 S.8uE-03 
6 1.1429 0.001M 0.0224 0.87bP I.SIU 3.23sE-03 
7 0.7010 0.00276 0.0368 0.81001 0.09SI b.152E-03 
8 0.4441 0.00447 0.0597 0.7604 0. HBO I .  067E-02 

ECK-UP ( 0.4441 o.osa43 0.7804 o.oooo 0.0471 1.42oE-01 
TM# 0.07490 

E-9 



FACILITY : FRC - POCATELLO 

IDATE: 8/23/88 
:LOCATIONi OUTLET 8 
:RUN NURSER! 1.00 
~ i i i i i i i i i i . , i , i ~ E , ~ ~ ~ : ~ : : ~ : ~ ~ : : ~ : : : : : ~ : ~ ~ , ~ : ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ : : , ~ ~ : ~ ~ ~ , ~ ~  

ISARPLIN8 PRRAIIETER PARTICLE S I Z E  DlSTRl8UTlON 
I==:ill====3ll=iiil~iii.........iiiii.iii~~=~.~=.:==,,~::=,,===:==~I 

:Total Saip l inq Tiir (# in . )  90.00 I 
:Corrected Baro ie t r i c  Pressure l in .  Hq) 25.51 I 
: A b ~ o I u t c  Stack Pressure,P~lin. Hql 25.52 I 
IStack S t a t i c  Pressure l in.  H20) -0.30 I 
IAveraqr Stack Te ip r ra tu r r  ( F )  110.00 I 
Istack Area ( s q h . )  459b.00 I 
IReterrd VoIuie,Vi Icu.ft .  1 10.17 I 
IAveraqe Reter Pressure lin.H?O) 0.17 I 

97.94 I 
:Moisture Col lected l q l  199.20 I 
!Carbon Diox idr  Concentration ( I V )  7.60 I 
IOxyqen Concentration (1V) 16.10 : 
:N i t roqm Contentrat ion I I V I  76.30 I 
:Dry Sa, M e r  Factor 1.00350 I 
! P i t o t  Constant 0.81 I 

I 
I 

!Average Sa ip l i nq  Rate t d s c f i )  O.3b I 
:Standard Retsrud Volu#r ,V i ls td)  I d r c f l  32.61 I 
Standard Retered VOlu i l ,V i l% td )  ( d m )  0.923 I 
IStandard V O ~ U D ~  Yitrr Vapor,Vw (scf) 9.39 I 
Standard Volu ic  N i t e r  Vapor,Vw ( s c i )  0.266 I 
Istack Rois ture I I V )  18.72 I 

0.811 I 
:Dry Roletu lar  Yciqht 29.86 I 
:Yet Ro lecuhr  Y r iqh t  27.64 I 
IStack 8,s Vi loc i ty ,Vs I fpi )  3300.33 I 
:Stick Bas Velocity,Vr lipil 1005.95 I 
: V o l u i t t r i c  Flow Rate (rcfil  105336.01 I 
: V o l u i r t r i c  Flow Rat# ( i c i i )  2983.116 I 
I V o l u i i t r i c  Flow Rate ( d r r f i )  b4215.59 I 
:Vo lu ie t r i c  Flow Rate I d s c i i )  IEIB.5B6 I 
:Percent I r o k i n i t i c  95.38 I 
!Percent Excess Air 396.70 I 
:Furl Factor,fo 0.632 I 
I U l t i n i t e  C02 33.09 I 

:Average Reter Te ip r ra tu r r  (F)  

IRolr Fract ion Dry Stack Bar 

e 

e 

e 

e 

e 

e 

e 

e 

E - I O  
e 

- 



0 

0 

0 

APPENDIX E . 2  - Test  Run No. 2 ,  8 / 2 4 / 8 8  

0 

0 

0 

0 

JES/045 E-11 

_____ 



0 

0 

0 

0 

0 

0 

0 

lass Frrct.  lntnvrl 
OpSO wlt C l q h t  lass Lssa Bwowtric M l l d l q  dP 

STME micron (qrrasl Fraction Than l ldpolnt Iqr IdtcO .. ".........."........U..U..U..U....n.."**".."""W".."..". 

I 11.6921 0.03140 O.ES83 0.1411 24.1786 5.957E-01 
2 1.6361 0.00103 0.02n 0.1144 9.4493 6.4ME-02 
3 4.9831 0.00094 0.0249 0.0895 6. l6W S.88SE-02 
4 3.5190 0.00069 0.018.l 0.0113 4.107h 5.299L-02 
S 2.083E 0.00062 0.0138 0.0575 2.7019 2.651E-02 
6 1.1842 0.00038 0.0101 0.0474 1.570(1 1.796E-01 
1 0.72h1 O.OOO11 0.0029 0.0445 0.92ll  6.01%-03 
8 0.4611. O.OOO19 0.0050 0,0393 0.5189 1.11bE-02 

BCK-UP ( 0.4611 0.00149 0.0393 O.oo00 0.0480 8.lppE-03 
TOTAL 0.03115 

0 

0 

0 

e-13 



0 

FACILITY : FHC - POCATELLO 

:DATE: 8/24/88 
:LOCATION: INLET 
I!!!! YLlMaER: 2.00 
:i:=il3iiiii==iii:::::=:::::===::=::~=,:::,=:::::=::::===::=~~:===~I 
ISAWLIN6 PARAMETER PARTICLE SIZE DlSlRl8UTlDN 
:i..iiiiiiiil.iiiiiii..i.iiiiiiiii.i...ii~~~~:::,:~:~~~~~::~,:~~:~ 

:Tota l  Saapling Time Imin.) 4.00 I 
:Corrected Barometric Pressure [ i n .  Hq) 25.57 I 
:Absolute Stack Pressure,Pslin. H q l  25.35 I 
;Stark S t a t i c  Pressure ( i n .  H2D) -3.00 I 
IAveraqe Stack Temprratur@ IF)  521.00 I 
IStack Area 15q.in.I 20592.00 I 
:Metered VoIune,Vm ICY. f t, ) 1.65 I 
!Average Heter Pressure lin.H2OI 0.55 I 
!Average Meter Temperature IF) 99.13 I 
IHois ture Col lected Iql 199.20 I 
!Carbon Dionidc Concentration I X V I  7.M) I 
;Oxygen Concentrat ion (7.V) 16.10 I 
I l i t r o q e n  Concentration ( I V )  76.30 I 
!Dry 61s Heter Factor 0.99960 I 
! P i t o t  Constant 0.84 I 

IAverape Sampling Rate ldscfml 0.33 I 
:Standard Metered Volume,Vm(std) l dsc f )  1.33 I 
:Standard N r t r r e d  Volumr,Vm(stdl (drcml 0.038 : 
!Standard Volume Hater Vapor,Vw l s c f l  9.39 I 
;Standard Volume Hater Vapor,Vw (scml 0.266 I 
:Stark Hois ture (XV) 18.72 I 

0.813 I 
:Dry I lo lecular  Height 29.86 I 
:Net I l a l r cu la r  Height 21.64 1 

2279.79 : 
:Stack 6a4 Velocity,Vs hpm) 694.88 I 
:Volumetric Flow Ratr  larfm) 326010.30 I 
I V o l u s t r i c  Flow Rate (acmm) 9232.612 I 
:Volumrtr ic Flow Ratr  ( d a f i )  120751.11 I 
:Volumrt r i r  F l o ~  Rate Idsru) 3419.672 I 
:Percent I s o k i n r t i c  115.81 I 
IPercent Excess Air 396.10 ! 
IFurl Factor,Fo 0.632 : 
:Ult imatu C02 33.09 I 

IIlolr f r a c t i o n  Dry Stack Gas 

:Stack 6as Ve loc i t y ,V~  ( ? p i )  

0 

0 

0 

0 

a 

0 

0 

0 

E-14 



0 

0 '  

0 

0 

0 

0 

0 

Mrss Frrct. Intnvrl 
DpSO llrt Yllqht I l rs i  Lesi Ewwtrle  dMldlg dP 

BTREE micra (qrmsl Frrctlon Than Mldpolnt (qrldaf  I .. P..P..".."............~""~P""~*.*P.,.."P"..~.*~..~~*. 
I 1 2 . 0 M  0.00100 0.018s 0.9817 24.5621 8.36SE-04 
2 7.8806 O.OOO5h 0.0102 0.9115 9.7514 1.s6st-03 
3 S.141S 0.00076 0.01S9 0.9575 h.SbS4 2.116E-OS 
4 S.hS00 0.00101 0.0188 0.9387 4.5101 J.SIPI-0S 
S 2.1476 0,00107 0.0196 0.9191 2.1921 2.424E-OS 
b 1.2169 0.00156 0.02BS 0.8906 1.6166 3.2ME-OS 
7 0.7414 0.00~14 0.0592 0.8~14 0.94~~ S.IUE-M 
B 0.4611 o.ooss7 0.~17 0.7em o.sw e . m - 0 3  

ECK-Up < 0.4b22 0.04316 0.1898 -0.0000 o . o w  I.ISIE-OZ 
TOT& 0.osUs 

0 

0 
E - I 5  



\ 
! 

FACILITY : FMC - POCATELLO 
:DATE: 8/24/88 
:LOCRTlONr OUTLET R 
:RUN NUMBER: 2.00 
I ,________ii.:ii===l3=======::==~:=::==~==:::========~:==:===::::===: _ _ _ _ _  -- - 
ISAMPLIN6 PARAMETER PARTICLE SIZE DISTRIBUTION 
: ~ i i i i i i : j / i i i i i : ~ . l ~ ~ ~ ~ ~ ~ ~ : ~ : ~ ~ ~ ~ : : ~ ~ ~ , ~ ~ : : : ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ : ~ : ~ ~ ~ ~  

:Total Saiplinp Tiis Iiin.1 90.00 1 
:Corrected Baroietric Pressure (in. Hp) 25.60 : 
:Rbsulutc Stack Pressurs,Ps(in. Hp) 25.58 : 
:Stack Static Pressure (in. H2Ol -0.30 I 
lRveraqe Stack Teiprraturr IF) 132.00 I 
:Stack Area 1sq.in.l 4596.00 I 
:Metered Volure,Vm Icu.it.1 37.38 I 
!Averape Meter Pressure lin.HZ0) 0.45 I 
:Rveraqr Meter Teiprraturr I F )  105.58 I 
:Roisturr CollPcttd 19) 199.20 I 
:Carbon Oioaidr Concentration (IV) 7.60 I 
IOxypen Cuncentrrtion IZV) 16.10 : 
I Ni t roqen Concen t ra t ion I ZV) 76.30 : 
:Dry 615 niter Factor 0.99960 : 
:Pitot Constant 0.84 : 

:Averaqc Samplinp Rate (drcii) 
:Standard Metered Voluir,Vmlstd) Idsci) 
:Standard Metered Voluie,ViIstd) Idscml 
Standard Voluie Hater Vapor,Y* lscil 
:Standard Voluir Hater Vapor,Vw (rcil 
:Stack Hoisture IZV) 
:Mule Fraction Dry Stack 61s 
:Dry Rolscular Height 
#et Molecular Hriqht 

Stack 6,s Velocity,Vr Iipi) 
!Volumetric Flor Rate (aclm) 
:Voluictric Flow Rate Iacnml 
IVolumetric Flow Rate (drcim) 
:Voluietric Flow Rate (dscmm) 
:Percent Irokinrtic 
:Percent Encerr Air 
!Fuel factor,Fo 
IUltimatr C02 

:Stack 61s Velocity,Vr I ipD)  

0.33 
29.88 
0.846 
9.39 
0.266 
18.72 
0.813 
29.8b 
27.64 

2856.19 I 
870.57 I 

91160.14 I 
2581.655 : 
36453.95 : 
1598.832 : 

99.42 I 
39b.70 I 
0.632 : 
33.09 I 

e 

e 

e 

e 

0 

e 

e 

0 

0 

E-16 



0 

e 

0 

e 

0 

0 

I 
2 
3 
4 
3 
6 
7 
8 

XI-UP 

10.9379 
1.1441 
k.hh16 
3.2919 
1.9492 
I .  1074 
0.6192 
0.4304 

< 0.4304 
TOTK 

0.00100 

o.OO092 
0.00088 
0.001h4 
0.00221 
0.00251 
0.00598 

0.07412 

0.00070 

o . o m 7  

o.oin 
0.0094 
0.0124 
0.0119 
0.0221 
0.om 
0.0314 

O.lSh2 
0.0807 

0.9Eh5 
0.9771 
0.9647 
0.9528 

0.9008 
0.866s 
0.70h2 
0.0000 

0.9307 

23.sB58 
8.8597 
5.7708 
3.9173 
2.5331 
I .  4692 

0.5407 
0.0464 

o . e m  

h. hVSE-04 
I 6121-03 
2. IPSE-OS 
2.574E-03 
5.184f-01 
3. 978E-03 
5.246E-03 
I. SUE-02 
i.ssi~-oz 

E-17 
0 



0 

FACILITY : FflC - POCATELLO 

!Total Saipling Time Imin.) 
:Corrected Barometric Pressure lin. Hp) 
:Absolute Stack Pressure,Pslin. Hp) 
:Stack Static Pressure (in. HZO) 
:Average Stack Temperature IF) 
:Stack Area 1sq.in.t 
Illetered Volume,Vm (cu.it.) 
:Averape Heter Pressure Iin.HZOI 
:Avenge Heter Temperature IF) 

:Carbon Dioxide Concentration (IV) 
:Oxygen Concentration IN) 
:Witropm Conrmtration llVl 
:Dry 61s Heter Factor 
IPitot Constant 

IHoisture Collected I p l  rf 

:Averape Sampling Rate ldscim) 
:Standard Hetired Volume,VllstdI ldscf) 
:Standard Hetered VoluD0,Vllltdl IdScml 
:Standard Volumi Niter Vipor,Vw Iscil 
Standard Volumi Mater Vapor,Vw Iscml 
Stack Hoisture IIV) 
IHole Fraction Dry Start 61s 
;Dry lloletular Yeipht 
:Yet Holrculir Ycight 
:Stack 61s Velocity,Vs l i p # )  
Stack 61s Velotity,Vs lmpm) 
:Volumitric Flow Rate IatiiI 
Noluittric Flow Rat, ( i c u )  
:Volumetric Flow Rat, ldscim) 
:Volumetric Flow Rat, Idscam) 
Percent Isokinctic 
IPercmt Excess Air 
:Fuel fartor,Fo 
IUltiaitr CO2 

90.00 I 
25.61 I 
25.59 I 
-0.30 I 

138.00 : 
4596.00 I 
44.00 I 
0.60 I 

110.27 I 
199.20 I 
7.60 I 
16.10 I 
76.30 : 

0.99960 : 
0.84 : 

0.39 I 
34.91 I 
0.989 I 
9.39 I 
0.266 : 
lB.72 I 
0.813 I 
Z9.Bb I 
27.64 I 

3369.11 I 
1026.90 I 

107530.74 I 
3045.271 I 
b3811.M I 
1807.313 I 
102.77 : 
396.70 I 
0.632 I 
33.09 I 

0 

e 

0 

0 

8 

e 

0 

E-I8 



0 

e 

APPENDIX E.3 - Test  Run No.  3 ,  8/25/88 

JES/045 

0' 

E-19 



0 

0 

6 

c 

e 

E-21  

0, 



FACILITY : FMC - PocnTEt to  

:DATE: 8/25/88 
:LOCATION: INLET 
IRUN NUMBERI 3.00 
:iiS.=iiii_.__iii:==_iiLi__iiiiiiiiil_ii===,~---- ____iiii-_________ , 
:SAMPLING PARAMETER PARTICLE SIZE DISTRIBUTION 
~.iiiii:..iii.:E..iiii..iiiiiiiii....iii::~:::~~::~~~:,~~~~:~~::::~: 

:Tota l  Sa ip l i np  l ime t i i n . )  4.00 ! 
:Corrected Baro ie t r i c  Pre55ure l in.  Hq) 25.53 I 
:Absolute Stack Pressure,Pslin. H9) 25.31 I 
S t a c k  S t a t i c  Pressure l i n .  HZO) -3.00 ! 
!Average Stack l e ipe ra tu re  VI 521.00 I 
:Stack Area lsq.in.1 20592.00 I 
:Metered VoIuie,Vi lcu.ft .)  1.75 I 
:Average Meter Prersure lin.HZO) 0.50 I 
:Average Meter l e ipe ra tu re  IF) '17.00 I 

!Carbon Dioxide Concentration I X V )  7.50 I 
lOxypen Concentration (1'4) 16.50 1 
:Nitrogen Concentration ( I V )  76.41 ! 
:Dry Sa5 Meter Factor 0.99Pb0 I 
I P i t o t  Constant 0.84 : 

:Moisture Collected l q l  82.00 I 

IAverape Saip l inp Rate ( d s c f i )  
:Standard Metered V o l u r r , V i ( r t d ~  (dscf) 
;Standard Metered Volu i r ,V i (s td)  (dsc i )  
:Standard Voluie Hater Vapor,Vw l s c f )  
:Standard Voluir Yatcr Vapor,Vw (5CDl 
:Stack Moisture I l V )  
l l lole Frac t i on  Dry Stack 61s 
:Dry I l o le tu la r  Yeiqht 
:Yet Oolecular Yeiqht 
:Stack Bas Velocity,Vs ( f p i l  

:Volumetric Flow Rate ( a c f i )  
l V o l u i e t r i c  Flow Ratr  ( a c i d  
IVo lumi t r i c  F low Rate l d s c f i )  
lVo lumrt r ic  Flow Ratr I d s c l i l  
:Percent I s o k i n c t i c  
Pe rcen t  Excess Air 
:Fuel FactorJo 
I l l l t i i a t e  CO2 

:StlCk 611 VClOCity,vl ( i p i )  

0.35 I 
1.42 ! 
0.040 
3.87 
0.109 
11.63 
0.884 
29.99 

2298.67 : 
700.64 1 

528710.12 I 
9309.070 I 
132163.01 I 

112.46 I 
446.18 I 
0.587 I 
35.63 I 

~ 8 . 5 ~  

3742.816 : 

a 

0 

0 

e 

0 

.a 

a 

e 

E-22 



c 

0 

'0 

1 
2 
3 
4 
f 
6 
7 
8 

BCK-W 

10.8391 
7.0792 
4.bIW 
3.2b12 
1.9297 
1.0941 
0.6h7b 
0.4118 
0.4178 

l D T k  

o.ooo(12 
0.0oM) 
0.00072 
o.ooo(9 
0.00138 
0.00107 
0.00349 
0.01252 
O.MW8 
0.07011 

0.0088 
0.007h 
0.0102 
0.00WI 
o . o m  
0,0264 
0.0494 
0.1771 
0.6913 

0.9912 
0.9836 
0.9734 
0.9u7 
0.9441 
0.9171 
0.8683 
0.6913 

-0.00oo 

23.2799 

S.7182 
S.eE10 
2.50y 
1.4SSO 
0.b5u 

0.m57 

wsw 

O.SZBI 

3;999€-0( 
1.2ME-03 
1.6UE-08 
1.95St-03 
2.S94E-03 
3.2s-03 
6.9hEE-03 
2. hUE-01 
L.OBPE-O2 

E-23 



FACILITY : F C  - POCATELLO 

IDATE: 8/25\88 
:LOCATION: OUTLET A 
:RUN WUIIBER: 3.00 ~~~~~~iiiiii.i..:.,3.~~~::::~~~~~~~:::~~::::~:::~~~::::~:~~:~::~,~~~ 
ISAHPLING PRRALTER PARTICLE SIZE DlSTRlSUllON 
:=::::=i~iiiiiiiiiii=:=:~==::==::=::====~=:=:====~=:-- --..iiii3..iE..I 

90.00 : 
:Corrected Saroaetric Pressure (in. Hq) 25.53 I 

25.51 I 
:Stack Static Pressure lin. H2O) -0.30 I 
:Average Stack Teaporature IF) 139.00 I 
:Stack Area 1sq.h) 4596.00 I 
Ifletired VolU#s,V# 1CU.ft.) 15.00 I 
:Average M e r  Pressure lin.H2Dl 0.62 I 
!Average Hetar Teaperiture IF )  100.42 I 

;Carbon Dioxide Concentration (?.VI 7.05 I 
IDxypen Concentration IXV) 16.10 I 
:Nitroqen Conrentration IIV) 76.85 I 
;Dry Sas Meter Factor 0.99130 I 
!Pitot Constant 0.84 : 

:Total Saaplinp Tile iain.) 

:Absolute Stack Pressure,Piiin. Hql 

llloisture Collected iq1 209.50 I 

:Average Saaplinq Ratr idicfa) 0.40 I 
36.03 : 

Standard Metered Voluao,Vaistd) Idsca) 1.020 I 
:Standard Voluae Water Vapor,Vw (scfl  9.88 I 
Standard Voluae Water Vapur,Vw lira) 0.280 I 
:Stack Hoisturr iIV) 21.52 I 
IMole Fraction Dry Stack 61s 0.785 I 
:Dry nolocular Yeipht 2 ~ 7 r  I 
!Mat Holecular Yeiqht 27.24 I 
;Stack 64s Velocity,Vs Ifpel 3393.91 I 
!Stack 61s Velocity,Vs lapal 1034.46 I 
IVoluaitric Flow Rata Iactal 108322.21 I 
lVoluaotric Flow Ratr Iacul 3067.685 I 
:Voluartric Flow Ratr idxfal 63842.13 I 
:Voluaetric Flow Ratr ldscul 1808.009 : 
:Percent Isokinetic 106.02 : 
:Percent Excess Air 382.99 I 
:Furl Factor,Fu 0.681 ; 
IUltiaatr CDZ 30.70 1 

Standard Metered Voluar,Valstdl Idscf) 

0 

0 

d 

E-24 



0 

d 

r 

FMC - POCIITELLO, OUlLET B RUN 3, 8/25/88 
FILTER SET FK 

TIE 90.0000 TIllE~IIINUIES 
VOLUIIE 44.5200 VOLUllEdcf MEASURED 111 MTER 

TI 856.7000 II~IMPIICTOR TEMPERATURE IR) (Fc460) 

u1 0.2047 U I 4 T R C K  HOISTURE FRACTIOW iX/lOOl 
IAl 27.k200 I(y.%TIIcK 8119 MllECUWI WB(1 WET 811815 
PI 23.3100 Ps4B80LUTE STIICK 8118 PRESWRE 

Pe ZS.5300 PISPRESSURE AT TI€ HnER (BkhlMETRIC) IIY. He1 
l a  554.9300 TadVERIIN METER TEIIPEMTUE (RI  
Or 457.1165 OrdcTuAL VOL. FLOY M E  THRW IWKTOR l c 1 3 / s r )  

0.0003 u-STACK BAS V18CD911V lpoiu) 
O.oOo0 Lrnbdr4M MElly FREE PRIH 1ce1 
1.5OOO PvwPRE8StWE DRDP ACROSB IRllCTM (in. Hp) 

T 175.6111 T~IMPACTOR TEllPERATURE (K)  

PI 0.4947 w w u m  RAE METER cDcm) 

u 
Lmbdr 

Pvrc 
VeIItd) 36.3500 V a i s t d ) 4 t m d r r d l r d  M r t W d  VOlUW ( d K f )  

.......................................................................... 

........................................................................... 
Mm FrKt. Intrrvr l  

DpSO Net Yllqht Mas1 La11 Bwwtric W d 1 q  dP 
STAN e i c r m  iqrraa) F r a c t l n  lhm Mldpalnt lqrldsef) .......... "...."..........u..u**"-."..".,....uu..".."......"... 

1 10.5994 0.00064 0.oOsB 0.9912 23.0211 4.16lE-M 
2 6.9230 0.00017 0.0036 0 . W b  B.Sh62 6.ZoM-04 
3 4.5175 0.00052 0.0069 0.9807 5.5924 1. I9IE-03 
4 5.1903 O.oOW1 0.0121 0.9686 3.79b.Y 2.SSPE-03 
5 1.8893 0.00110 0.0173 0.9513 2.4551 2.427E-03 
6 1.0110 0.00196 0.0261 0.92SS 1.4245 3. WE-03 
1 0,4591 0.00519 o.Qh90 0.8Sh3 0.6417 1.041E-02 

B(x-uP ( 0.4194 0.05131 0.6822 4 .OOOO 0.04sB 1.1SSE-02 
B 0.4194 0.01309 0.17kO 0.6022 o.sw 2 . 8 2 7 ~ 0 2  

TOTAL 0.07521 

E-25 
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F a c i m  : FHC - PocaTEtto 
IDATE: 8/25/88 
ILOCRTION: OUTLET 8 
:RUN NUHBER: 3.00 
~~i~~iiiiiii..i.iiii:~::~~~~~~~~:~~::::::~~:::~~:~:::~~~::~~~~~~~~~~ 

ISRHPLINS PARAMETER PARTICLE S I Z E  DISTRIBUTION 
:i.iiiiiiiii.iiiiiii=,==~~=,:==~:=:::==~:~:,::::,::::=~=:::=::==~::I 

ITotal Sampling Time [Din.) 90.00 I 
;Corrected Baroaetric Pressure [in. H q )  25.53 I 
!Absolute Stack Pressure,Pslin. Hg) 25.51 I 
:Stack Static Prerrure [in. H20) -0.30 ! 
IRveraqe Stack Temperature ( F )  140.00 I 
;Stack Area [rq.in.) 1596.00 I 
IHetered Volumr,Vm Icu.ft.) 44.52 I 
IAveraqe Meter Prersurr 1in.HZO) 0.66 I 
:average Meter Temperature IF1 94.93 I 
Ilfoisturr Collected I q )  198.30 I 
:Carbon Dioxide Con centra t ion [ ZV ) 7.30 I 
:Oxyqen Concentration IXV) 16.80 I 
Illitropen Concentration IXV) 75.90 I 
:Dry 6rs Meter Factor 1.00350 I 
!Pitot Constant 0.84 I 

IRveragr Sampling Rate [dscfm) 0.40 
Standard Hetered VOIUDR,Vm(Std) [ d a f )  36.33 
Standard Metered VoluDe,Vmlstd) [ d a m )  1.029 

9.35 
:Standard V o l u ~ e  Yatir Vapor,Vu [scil 0.265 
:Stack lfoisture [XV) 20.47 
Illole Fraction Dry Stack 6rs 0.795 
:Dry Ilolrtultr Yeiuht 19.04 

:Standard Volume Water Vapor,Vu [scf) 

:Wet llolecular Weight 
IStack 81s Velocity,Vs (fpm) 
!Stick Sas Velocity,Vs h p m )  
:Volumetric Flou Ratl [acta) 
:Volumetric Flou Rate lacma) 
:Volumetric FloU Rate IdSClD) 
IVolumetric Flou Rate (dscmm) 
IPercent Isokinetir 
IPercent Exrsss Air 
IFuul FactorJo 
:Ultimate CM 

27.42 I 
3455.52 I 
1053.24 I 

110288.62 I 
3123.374 I 
65761.47 I 
1862.365 I 

103.79 I 
516.40 I 
0.562 I 
37.21 ; 

a 

0 

E-26 e 



a 

APPENDIX F - PSD FIELD DATA SHEETS 

F . l  - T e s t  Run No. 1 
F.2 - T e s t  Run No. 2 
F.3 - T e s t  Run No. 3 
F . 4  - Blank PSD Runs 

c 

JES/045 

8 

F- 1 



APPENDIX F . l  - Test Run No.  1 

0 

0 

J E S / 0 4 5  
e, 

F-3 



PUNT ..,........... FIC - PDUlBLO 
DdlE .. ............. 81111W 
SMIRIIN touiim ..inn 
SMRE W E  ........ PSD 
RIM NUDER ......... 1.00 
WRITOR . . . . .. . . . . .WlIJN 

rnE tm YD WE .*...* mi9 
wtl6nl rr LDulIOIIItl...... 50.w 
nzu 1.0. ................ 0.150 
A r r m E D  Mlslrn, 1 ........ 5.M 
SUPLE w1 Yumm ...... . . . *. .. 
RETO 901 @MER ........... RIC-3 
I(nEll DBlLR1 ...... ....... 0.43 

F-5 
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~ 

0 

Dry a i r  purge when s a g l i n g  wt s t r e r s  
Console 
Heather 

0 

'a 

e 



PUXI ............. .FIC . WUmLD 
DLTL .............. .0/21/88 
5LIIRIN8 LDEPTlDl ..mm L 
WIRE TIE ........ Pa 
RU lium ......... 1.00 
Op(RI1DI .......... .FW/UDK 

nmmc mssua 15.61 
STLllC m5m (Pal -1.04 
FILTER WlDB ......... 
IIILBWRE W L W  ,. 
lYlTlM LfH CHECX . O.Oi0 
ILD TW UII)B ....... 

PIBIEXI IMEMNE n.oo 

PROBE L E "  MD TYPE ...... ULS! 
EIM E LDUTIONlft1...... 50.00 
IIDZZLE 1.D. ................ 0.IU 

m w 1 y n m R  .......... 1.00 
RIB MI RloLR .......... .IvC-IZ 
In01 Dall w ................ 
KCKTDR ................... 0.U 
m mm Pnlm ....... N/h 

m m  ~DIEIM, 1 ........ 1o.m 

mR1 Io1 PnIP ......... N/L 
wl/W RIB FKm IVI ... 0.W410 
mmnn oa I ............ o n  
CluL LW m ........... 0.001 8 3' np.  

I 
I Drifici Tignitrrii d q .  F 
I C l c d  

__________________I___ 

sUplio# l i n t  hr lktn Vikity 8tuk Diffsmtid Dry nu netu 
I lrivnu Tin IWhr Bdin( Hid 11, l d i l  W, In. 801 -__--___ Pulp 
I Point #In .  ClKkl IVil, wft l d d  RI, 10 itd. Ciltw Ywbmt lnlit Oitlit I i p l o ( a  Virvu ~ 

I in. 100 d q .  r b i r d  Actual Rdi  5kln Trap 111 in1 Ili out1 h i t  in .  kq ; 

I----- 0.00 l l i ls  
B-4 15.00 9n.m o n  I I  0.u 0.61 JJ3 1P.M 18.W 
n-4 30.M 941.80 0.71 111 0.U 0.62 m 87.00 02.M 
8-4 43.04 9%WO 0.R Ill 0.U 0.62 la P I . @  U.M 
B-2 (0.00 n7.w 0.n 111 0.u 0.u M i2.M 88.00 
B-1 n.oo PM.W 0.R IS1 0.62 0.U m P2.W m.00 
0-1 90.00 i1Ios (11.kU 0.72 111 0.U 0.b1 m V1.M 0P.M 
Elm 

-___-- -__-ll--_--ll--_____- 

---- 
pn.47 1-1-------_______------------------------.----------------- 

F-7 
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0 

0 

e 

e 

e 
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SWil .............. FK-POUTELLO 
WTL ............... 8/2S/W 

S r n L  TlK ........ Pm 
RUI BlMXR ......... 1.00 
OKR1TUR ........... PWRM 
a m l m  TcnfmlLwf P1.W 
B M W l R I C  MEWRE a.lh 
SRTIC PRLSWE (PSI -$.W 
Film umo ......... 
IYlTlY LEM CHECK O.Ol0 
I Y  W M O I  ....... 

sw.itm tourm ..OUTLET I 

nin.smf w u a  .. 

PROE tann LID p l p ~  ...... BUSS 
N I W T  ff LK1TIOYIftl ...... 50.00 
Y D I I L E l . D . . .  .............. 0 . W  
AFslw RoInTUIE. I ........ 2r.n 
BUBLI W I  UlBol .......... S.W 
mo, Bo1 l l l ( g R  .......... .RK-1 
mTR DaT1 nl ............. 1.77 
K F K T D I . . . . . . . .  ........... 0.Y 

BRllpIB RTOI FKlDll IVI ... I . O O u 0  
F I N N  Ltll( CHECK ........... 0.010 3 3' 4 

F-9 
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0 

0 

APPENDIX F . 2  - Test  Run No. 2 

0 

JES/045 

0 

F-11 



0 

SMRE MI WJmi .......... 1.w 
mol W I  llloLI ........... RAP3 
m Darn w ............. 1.77 
K f W D R  ............. ...... 2.n 
mir mm BnlS ....... 111 
mmcc w P ............ 0.20 
WlW Ern FlCTDl IV) ... 0.w9bo 
FINN LW P(E0: ........... 
mm nI anim ......... 111 

0.010 3 3' llq 

F-13 

_____ 



- 

0 

0 

IOI 
11.11 

DO1 
11.11 

10 

s t a t i c  Press. -3.d"*' 
Condensed Yate 
Operator i n i  t i a  

Dry air purge when sampling wet streams 
Console 
Heather 

Remarks 

e 

0 

0 

e 

0 

F-14 



0 

0 

. . . ... . - . .... 
FItlfR urn ......... 
l1lllY LEM WCK . 0.002 
nin.sMsLc wtm .. 

BMRlls MIA 

PROE YO m ......suSf 
HElW m L D e h l I O N l l t l . . . . . .  30.00 
XOZILE 1.0. ................ 0 . M  
1- MISTW. X ........... 

~~~ 

smc wi 6 ,......... 1.00 

mra mil w) ............. 1.n 
Imn MI N I M R  ...... ... . .RY-3 

XFYrm. . .  ................ 0.86 
PRO* M)lm SnIo ....... 111 
mm 101 ~ n i l s  ......... 114 
m m m m ~ .  ........... o.n 
WIW Rrm Fm IV) ... 0.9WY 
flu LLU cwto( ........... 0.010 13. wp 

F-15 



e 

IMPACTOR FIELD DATA 

mi Plant  Name, ' F V n c  v ?ti&- 
i i - s )  

Sampling Location, CbTLer 1 - I Sample I d e n t . > h  k f -  
Type of  Impactor> t0<c fi & Impactor Substrate> p-lqc. 

Date%-*-tib(MMDDYY) Time S t a r t  11161 (HHKH) Time FfniFh (HHM)  
Duct Dimensions X ft. o r  Diameter ft. 

lBill-  indi (.dl 
Test Duratfon 4n mfn. PTCF .Y4 DGHCF 

Nozzle Dia. .\g$:l' inches Condensed Hater  
Intake leak r a t e  cfm Operator i n f t f a l s  GDda? G'LG IQs 

Ildl fl-11 
(11.0 

11 IUdl IUdl 
S t a t i c  Press. "Hz0 

11168 --mr Boa Bar Press. 2 5 6  2/ ' "Hg 
fl-11 - JLm O.%? Ln''l @ /LlO*rw r<=.O.k7 

I 

e 

0 

e 

e 

F-16 



0 

0 

MIf .............. .n/z4/a 
SHRINE LOUTIOI . . W I  B 
SMRI NE ....... .KD 
RU MAER ......... 1.00 
OffRllffl .......... .PB/RDo 
Pmlm mMm n.m 
BYlOnRlC PRT8SA.E n u  
SI111C Fsm!nE Ihl -1.00 
f l lN l  M U  ......... 
IIIN.SLIIpLf YrmR .. 
IYIlIK LLM ewrn . 0,010 
11D IMP mm ....... 

Mlen s LDelllollftl...... 3.00 
IlN2Lf 1.0. ................ 0.1Y 
46ww MISlW, I ........... 
SHRf MI Nlool .......... 1.00 
Mol OD1 M I R  ........... RE4 
mol Gal1 w ............. 1.77 
IFEM ................... 0.U 
WE lprm mille ....... 1/1 
ll~lm mi mi9 ......... wfi 
-oar . . . . . . . . . . . .  0.70 
MVIW Rrm F Y m  I'll ... 0.9WM 
F I I Y  LfM WI: ........... 0.010 a 1. wp . 

0 

I 
lo 
! F-17 



IflPACTOR FIELD DATA 

mi Plant i am> FWIC 
!!.?! 

Sampling Location, ov rc t~  I -  1 
Type o f  Impactor> M%%&L 

Duct Dimensions x f t .  or Diameter f t .  

Sample Ident.>gLlkr 'set- i% 
Impactor Substrate> dqS5 k k  

(HHI(C0 Time Finirh / V z i 1  (HHm) 'O2 DateB-A-%' (MDDYY)  Tim Start 132) 
iaai -TlIlo 11-11 

indi Imsl 
PTCF ~44  DWCF Test Duration ?@ min. 

Nozzle Dia. .\xb inches Condensed Hater 
Intake leak rat:"l'Dr cfm Operator i n i  ti a1 s - 1 1 ~  

wai 
a01 Bar Pre:.? ds,$? '""Hg Static Press. "HzO 

11-11 Illdl Inr 
Xdl 

WIO I Irill A@.'.& 

Dry a i r  purge whcn sampling wet strea5 

F-18 

0 

e 



0 

APPENDIX F.3 - Test Run No. 3 

0 

I *  

, 
I 

'0 
JES/045 



0 

PW .............. FIC . mrnto 
DblE ............... O/l5/89 
SMRIIO LOcATI(I . . I u l  
SMRE W E  ........ PW 
Ru l r n  ......... 1.00 
OEMTDR .......... .IIyn/JTI 
~ I U I L ~  rmwm n..w 
SMDKETRIC PRES= a 5 5  

-l.w 

SRDE WlH YO TIPC ...... IO.Sl,BLSS 
lDlW DT LoCblIoIlltl...... 50.00 
NOZZLE 1.D. ................ 0.m 

nmtnr, I ........ P.W 
W E  W l  nmm .......... 1.W 
lnol W I  llU!JER ........... RY-5 
m wra nc .............. 1 . ~ 1  
X IYm. .................. 1.P 
R4E WTEll BEITINS ....... IIb 
~ l m  WI snis ......... moo 
RmEUWP ............ no.@ 
mlW Rm F W  I'll ... 0.WM 
F I N  WI ........... 0.010 a I' I4 

F-21 
0 



- _ _  
IflPACTOR FIELD DATA 

101 Plant N ~ W  
11-11 - n  .- 
lol ;r~; ;\#;ritor' LL-. I ?!u & Impactor Substrate> GQI*, U.I.,, 

11-11 < s8(moorr) Time'Start (HHPIFI) Time Finish (HHBI) 

Sampling L o Z i o n >  eiyl!b Sample Ident.> t;* c, 

Duct Dimensions ( 3  x I O  f t .  2 X Z r  f t .  
111 

PTCF o . 9 ~  Zii'iF;;i?~~. Teit Duration min. 
1.161 

101 Bar Press. 2s i< Static Press. - 3  o'"' "HtO 

[ l - 3 1  Nozzle 0 i a ~ ' ~ ~ ~ h e s  Condensed Yater (1161 

Intake leak rate 7116) 0.001 cfm Operator initials -- M 

104 

10s 

M8 

MY 

Im 
1Q 

110 

111 

111 

111 

IIL 

*IS 

111 

111 

111 

111 

uo 
ut 

Dry air purge when sampling wet stream 
Console 

F-22 

0 

0 

0 

e 

0 

0 

0 

e 



0 

1 1 1 1  
0 

PLM .............. FIC - POeiintn 
nm ...... . .. . . . . . .u/zsm 

. . . .. . . - . .. 
FILW U1001 ......... 
IIII.SwLF WILW .. 
INITIN W Mm . 0.01s 
!ID lW llulRol ....... 

mu LO. ................ o m  
65lm MOIBTUK, 1 ... I ....... 
UMLT w1 Urn .......... 1.00 ~~ 

m OD! IIIRO ........... RIC-I2 
ma WTI P ............. 1.79 
KFYM.... ............... 0.M 
mr mm mlllo ......, #/I 
mm ID1 Prills * ........ XI4 

DRYIMS FYM IYI ... 0.9940 
flYL W Mm ........... 
mmm w P ............ nom 

0.001 0 8' wg 

F-23 

0 



~ 

Type of  Impactor> &&'son W m  - Impactor Substrate, 

s t a t i c  ~ r e s s . - 0 - 3  iln? " H ~ D  
Condensed Yate 

0 

a 

e 

F-24 



mu .............. fl!L . WUrnLO 
D ~ T E  .............. .a/mw 
SUIPLIIB tpuiim ..mn e 
SHRE NE ....... .P5U 
ntm NIDIDER ......... L O 0  ............. .~~~ 
PERblpI ........... PWIRW 
b ~ 1 W  TEPfRIlURE V2.W 

mii Lo(BTw M NPE ...... bU55 
Elan w LOCAliOnlft)...... M.W 
XOllLE 1.0. ................ 0.186 
bslm Ilolnw, I ........ lo.w 
5YlREMIXWOER.......... 3.w 
m ID1 HWEn ........... RK-1 
mol D ~ T A  w) ............. 1.n 
KFKm ................... 0.64 
mII mm EITlIB ....... 111 
W~LR MI 6~n110 ......... 111 
Rmncltf w P ............ N/l 
m/eM ILm F y T p I  IY) ... L W n a  
FlYL EM ona ........... 0.010 a IO' llg 

Y-1 1s.w 7S.W 0.A I40  0.Y 0.66 IY 94.00 
Y-2 $0. w 8O.M 0.A I40  0.Y 0.Y JW V5.W 
I-J 4S.W B1.W 0.A I40  0.U 0.Y m 9S.W 
Y-4 M.00 V5.490 0.73 140 0.U 0.U w 94. w 
w R.W 102.100 0.73 I40 0.U 0.Y uo v4.w 
Y-6 w.w 11100 llO.S70 0.R I40  O.u 0.66 $40 v4. w 
m 

I0I.W 
101.00 
101.w 
I0t.W 
1Ol.W 
lO2.W 

(8.00 
1w.w 
1w.w 
w.00 

IO0.W 
w.w 
IM. 00 
1M.W 
1II.W 
II I .W 
1II .W 
II5.W 

F-25 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

F-26 



0 

0 

0 

0 

-_ - 
IMPACTOR FIELD DATA 

/ 
4 n i  mi Plant N a r w  r /  c/ 

11-11 
Sampling L o c a t i o n > m - r  1-2- on3 Sample Ident.>,Tcf Fa 2un 3 
Type o f  Impactor> Impactor Substrate> 

ft . Duct Dimensions X ft. o r  Diameter 

PTCF DGMCF :est Duration nin. 

WI Bar Press. I-% 

Nozzle O i a - m n c h e s  Condensed Mater 
Intake leak r a t e  <.02Cp- cfm 

101 Datefi/<@(mDDYV) T i m  Start lq/o (HHMM) T i m  Fin ish / 5 y  (HHrPI) 11-1l 7 I. -r 
Indl ladl 

1MdI 1 lYdl 
S t a t i c  Press. "HtO 

Illdl 7 11-11 
9= 

I l L w O  t o r  i ni ti a1 r&~'Bo 
/ lrn#Il 

UI 

e 

e 

Console 

Meather - 
- %-.b&%b - 

F-27 



APPENDIX F .4  - Blank PSD Runs 

0 

0 

0 

0 

JES/055 
0 

F-29 



IUPACTOR FIELD DATA 

/fl& 
Sample Ident., c\'d (&Lk?"J 

WI Plant Name, B 
11.1) 

Sampling Location>&& 
Type of Impactor, cocruAe, Impactor Substrate> GI., c, L~ 
Duct Dimensions ( 3  x ' 0  f t .  Or'Xmeter - 
PTCF O * g q  DGMCFO,q@% Test Duration 

Nozzle Dia. Condensed Water w- 

( M D D Y Y )  Time Start O S 7 V  (HHM) Time Finish O h l t  ( H H I W )  
LIWl 

T 

llldl 7 m -  
Owrator initials mud Y%rd 

1m11 

11-11 

Intake leak rate u,pdlT cfm 

0 

0 

0 

0 

+ Dry air purge Y h M  sampling wet stream 
Console 
Weather #lee 

an Remarks to.v&&-.<G . .  u,ih,,,,//. QO+ d )  C L -  
/ 

. 
c- - 

F-31 



0 

IMPACTOR FIELD OATA 

n - Plant  Name, 
Sampltng Location> OTC- d 
Type o f  Impactor, C Q S c9 e Impactor Substrate> 

801 
ILI! 

w 
(1.11 

801 
I 1 4  

D ~ ~ ~ ~ - < ~ - ~ ( M D D Y Y )  Time Start (HHMM) Time Fin ish IIC*I (HHMN) 
Duct Dimensions ft. G ' X Z r  ft. 

ImIl 

1.10 (mi11 
PTCF ,ff xx Test Duration 7 0  min. 
Bar Press. "Hg 
Nozzle Dia. %\$< inches Condensed Water 
Intake leak rat:L?E,/, cfm Operator i n i t i a l s  

S t a t i c  Press. "HzD 
1l8 1116) 7 m -  

I( lildl 

111111 

IFS 

101 

8OI 

LOI 

W? 

LOI 

MY 

810 

81 I 

811 

811 

811 

81 I 

n1 
811 

818 

818 

uo 
821 

Dry air  purge when sampling wet streams 
Console 
Y@i thev  

0 

0 

0 

0 

0 

0 

0 

0 

-3 F-32 



0 

0 

APPENDIX G - MOISTURE AND ORSAT ANALYSIS F I E L D  DATA 

G . l  - M o i s t u r e  R e c o v e r y  
6 .2  - O r s a t  

0 

0 

0 

JES/055 G- 1 



APPENDIX G . l  - M o i s t u r e  Recovery 

0 

0 

0 

c 

JES/055 

0 

6-3 



0 

RADlAW 
C O I C O I I T I O W  

MOISTURE RECOVERY FORn FOR METHODS 4,  5. 6 

0 

0 

0 

0 

0 

0 

0 

.. . . . - ., - - . 

Plant  Fh c Sample I d e n t i f i c a t i o n  Code: 

Date 3/23! 3e XAD Trap I 

Sampling l o c a t i o n  -&A 
Sample type h A  I f /  

Run number I 
Sample box number 

clean-up person RF,T 

Solvent rinses - 
Amount o f  I m i n a e r  Weiaht ( a r m \  

lmpinger Impinger Solut ion Implnger T i p  weigi,t 
Number Solut ion lo)  Conf i a u r a t i o n  Flnal  In1 t 1 a1 Gain 

I I I I I I 

Total  Weight 6 a i n  (grams) 

I t  

G- 5 

0 



MOISTURE RECOVERY FORn FOR MElHODS 4,  5, 6 

P1 ant FPC Sample Identification Code: 

Date @TU lm 
Sampling 1 ocrti on 

XAO Trap # 

Sample type h W 1 r  I w -  25 
Run number 1 
Sample box number 

Clean-up person QcT 
Solvent rinses o./ A\ dtJ'_), 

3 

Total Weight Gain (gram) * 

e 

e 

4 

a 

e 

a 

6-6 

e 

a 



0 

MISNRE RECOVERY FORn FOR MEMOOS 4, 5,  6 

Plant F r ) C  Sample Identification Code: 

Date ?!ai,lsa xA0 Trap I 

Sampling location / F T O l  0" rLbr I 

Sample type M M I I I  

Run number 

Sample box number 

/ I  6) 1/ 
/ 

Clean-up person M* 

Solvent rinses 0 .  J & N O ,  

0 

0 

0 
6-7 



RADlAN 
C O I C O P P O ~ O R  

WISTURE RECOVERY FOW FOR METHODS 4, 5, 6 

P lant  c S w l e  Ident l f lca t lon  Code: 

Date 8 b & XAO Trap I 

Sampling location &+\A \ -1 

0 

0 

0 

0 

0 

0 

0 

G-8 



0 

0 

0 

0 

0 

l o  
0 

0 

RADIAN 
C O I C O I A T D O N  

WISTURE RECOVERY FORA FOR HEMOOS 4,  5. 6 

Plant  Cr7c Sample I d e n t i f l c r t l o n  Code: 

Date a l a v l a g  XAD Trap I 

Sampl i n g  l o c a t i o n  N&.T 

Sample type M r ) r ~ /  

Run number 2. 
Sample box number 

Clean-up person MA 

Solvent r inses n . / N  k /  do3 

Amount of  Imoinaer Yeiaht ( a r a m l  
Impinger Inplnger Solution Inpinger T lp  weigf i t j  

F i  i 1 '  
I 

2 10 /,, I C M O ~  I / y Q . a z  I 
I I I 

3 I U - J N C d %  I 145.30 I , 
I I I 
I FHP+)L I I i kV.0 4 3 6  6 j 0.y 

j 630.0 1 619.7 j 0 . 3  

4 

I 1 I I I 

I 
1 6  I 

I I 
I I I I 

~ 

I 
I 
I 

I 
I 

~~ I I 
7 I I 

71. X 6 
T o t a l  Yelght  Gain (grams) 

- 

I I  

G-9 



- 

e 

e 

MOISTURE RECOVERY FORM FOR METHODS 4, 5. 6 

Plant FHL Sample Identification Code: 

Date K i z + / X S  XAD Trap 1 

Sampling location U T L b l  I - \  

Sample type HH \ I \  

Run number 7 

Sample box number 

Clean-up person nii 

S o l v e n t  rinses 0.Id 4.~02 

6 I i i i i i 
I I I I I I 

7 I I I I I I 
I 

Total Height 6rIn ( g n u )  f 148.4 

- 

G-10 

e 



d 

e 

. . . . _. __ 

RADIAN 
C O R C O R A T I O ~  

MOISTURE RECOVERY FORM FOR MEMODS 4, 5. 6 

Plant  FML Sample I d e n t i f i c a t i o n  Code: fuy- C82- - w’ll- 

Date ? / z + / g i  XAO Trap I 

Sampling locat ion O I I T ~ T  1-2 

Sample type 

Run number 

O f 0  - I -51 

Sampie box number 

Clean-up person r14 

Solvent r inses d f l N  #NO3 

Total Height 6ain (grams) . - 
I I  

G-11 



0 

0 

MOISTURE RECOVERY Fowl FOR METHODS 4,  5 ,  6 
0 

Plant FML Sample Identlflcatlon Code: 

Date 4/25 1 s  XAD Trap I 

Sampling location IQLEY 
Sample type t i M \ i  \ 

Run number 3 
Sample box number 

0 

Clean-up person u u .  
Solvent rinses 0. I N H4o.x 

6 i I I 
I I I I I I 
I I ! ! ! ! I 

Total Ueight 6rln (grams) 

I 1  

6-12 

630 

0 

0 

0 



0 

0 

~0 

0 

a 

0 

0 

0 

RADIAN 
C O R C O I I T I O *  

MOISTURE RECOVERY FORH FOR METHODS 4,  5 ,  6 

Plant Frl c Sunple Identification Code: 

Oate 9 lZ5193  XAD Trap # 

Sampling location ~/L) -TLGT 1- I 

Sample type M4rli11 w-33 
Run number 3 

Sample box number 

Clean-up person t4H 

Solvent rinses 0 . I  Y H MOT 

lmpinger Impinger Solution 

Total Yeight Srin (grms) 

I I  

6-13 



. . .  

MOISTURE RECOVERY FORH FOR METHODS 4,  5. 6 

Plant rN (- Sample Identification Code: 

Total Yefght 6rin (grams) r2u-3 

6-14 

0 

0 

0 

e 

0 

0 

0 



e 

0 
... . . .  . . .  . . . 

RADIAN 
C O R C O R I T I O N  

0 

e 

0 

0 

WISTURE RECOVERY FOM FOR METHODS 4,  5, 6 

Plant +L R U N  F 4  Sample Identiffcation Code: f+t(-oezSke.-rN- 

Date 06-25- XAD Trap Y 

Sampling location rrJm 

Sample type Nlll 

Run number ‘t 
Sample box number 

Clean-up person 

Solvent rinses 
v 

Gain (grams) Total Ueight 

6-15 

0 



... . 

WISTURE RECOVERY FORn FOR METHODS 4, 5 ,  6 

Plant  FhL Sample Identification Code: 

Date S/25/fa XAD Trap I 

Sampling location Gv- 1 - 1  OT4 
SaWle type hH\ \ \  

Run number y. 

Sample box number 

Clean-up person M U -  

Solvent r inses o . \  .( t4Nux 

Total  Weight Gain (grams) 

0 

0 

0 

0 

0 

0 

0 

0 

6-16 



0 

0 

0 

0 

0 

0 

0 

0 

RADlAN 
C O R C O R l t l O *  

MOISTURE RECOVERY FOPA FOR UETHODS 4, 5 ,  6 

Plant FU c 

Date ~ / * s l f g .  XAD Trap I 

Sunpi e Ident i f  {cat  1 on Code: 

Sampling location f iorrar  I -7- or3 

Sample type MI.~III 

Run number 4 
Sample box number 

Clean-up person rtr) 

Solvent rinses b . 1 4  H M O ?  

Total Weight Gain (grams) 

- 

0 

6-17 



- . . . _. __ 
a 

MOISTURE RECOVERY FOW FOR METHOOS 4. 5, 6 

Plant FhC Sample Identlflcrtlon Code: 
F#&Tt&hO 

Date SI2 c lg 9 r J -  3 %  

Sampling location @TA - s 
Sample type YYI M / I  I 
Run number 5 

Sample box number 

Clean-up person 

Solvent rinses 

Total Yeight Gain (grams) @ a ~ 7 . e  
- 

I I  

6-18 

a 

0 

a 

a 

0 

0 

0 

a 



0 

0 

0 

0 

0 

0 

0 

RADIAN 
C O I C O R . I T I O N  

llOlSTURE RECOVERY FORJI FOR METHODS 4,  5. 6 

Sunple I d e n t i f i c a t i o n  Code: 
F I L ~ C ~  N U  

Plant  F W  
Date klaL/u2 I d -  39 

Sampling l o c a t i o n  

Sample type m * / I )  

Run number 5 
Sample box number 

Clean-up person 

Solvent rinses 
__tddeL__ 

Total Height Gain (grams) 

I 

G-19 

0 



WISNRE RECOVERY FOrW FOR HEMODS 4, 5. 6 

Plant FM c Sample Ident i f ica t ion  Code: 

Date S- 6 Ft Fi-fLR d o  g( 
Sampling location 078 -6 
Sample type M F? ( I  I 

Run number L 

Sample box number 

clean-up person huhp 
Solvent  rinses - 0<1dHd 63 

~, 

Total Yeight Srin  (grams) 

6-20 

0 

0 

0 

0 

0 

0 

0 



0 

I I I 1 
/7ll.L 628.0 j 8 3 . X  2 I o. ,dMh 1 I I U O r ? k  I I /.re& 

3 L?.,dd& I I l W n L  : ,LIS I d - ~ . p  I I 6 0 0 . 9  I r7 .4  

; zoo$/ i rn,J 1775.d ;,<q. 7 IF- 3 , 5  i Y i A  

I 

I 1 I I I I 
i M T  1 -  I MaA 1llbS.b I L / b /  9 I 6-7 

I I I I 

I I I I I I 
6 I I I I I I 

I I I I I I 
I I I 

I I 
7 I I I 

4 

0 

J 

0 

0 

0 

0 

0 

RADlAN 
C O R C O R I T I O *  

MOISTURE RECOVERY FOW FOR METHODS 4. 5. 6 

Total Weight Gain (grams) 

0 

6-21 



MOISTURE RECOVERY FORA FOR METHODS 4 ,  5 ,  6 

Sample I d e n t i f i c a t i o n  Code: 

-Y 
F I C 7 4  R Ala. 

P1 ant  

Date 

Sampling l o c a t i o n  O T G -  3. 
Sample type fV)m - 1 1 1  

Run number 3 
Sample box number 

Clean-up person h d  
Solvent rinses Ewlz, 

J 

Tota l  Weight Gain (grams) 

- 

0 

0 

0 

0 

0 

0 

0 

6-22 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. .  . 

. .  

. . . . _. __ . .  . .  . . . . . . .. 

MOISTURE RECOVERY FORA FOR METHODS 4 .  5, 6 

Plant /- -rn e Sample Identification Code: 
F ~ L T C L  7p 

Date 8/26 / a ~ r  -# 
Sampling location O T B -  + 
Sample type pl M-f/ /  
Run number 7. 
Sample box number 

Clean-up person h d  
S o l v e n t  r i n s e s  

I t  

6-23 



0 

0 

APPENDIX 6.2 - Orsat 

0 

0 

0 

0 

0 

JES/055 
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I I  
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G-28 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 



0 

0 

0 

0 

0 

, 

. . . a  

- -  

6-29 
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0 

e 

0 

. -  
- 
w 

i 

e 

e 

! 
. ,  e 

2, 0 
. +  

J 
"l 

6 I' 
I ,  

6-31 

e 

H 



I 
i 

0 

0 

0 

0 

0 

0 

0 
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I 

k 
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0 

I 

I 
1 

' I  

, \  9: 

0 

e 

0 
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0 

! 0 

0 

0 

6 

3 
s! 
3 

s 
w 

n 

8 
3' 
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! 

, -  
' C  i 

i 

Y 
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0 

0 

0 

0 

e 

E 

I 5 E u 
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APPENDIX H - MM 111 ANALYTICAL WEIGHTS 

s 

(6 

c 
JES/055 

H- 1 



Technician 
- Sheet o f  - 

0’ 

0 

6 

e 

H-3 



C O I P O I ~ T I O 8 a  RADIAN HEMOO 5 ANALYSIS DATA SHEET 
Run # 

Date 
Technician 

Sheet 

0 

- of - 
FrmI r, - 

Sample Blank Tare F inal  Sample 
Sample Val .  Corr. Weight Weight Weight 

Run # ID# m l  m l  ( 9 )  (9 )  Comments 

I I 

0 

0 

e 

c 

0 

e 

H-4 



0’ 

0 

0‘ 

0 

a 

0 

METHOD 5 ANALYSIS DATA SHEET 
RAblAN comPomIr:o* 

Run Cy 
Oate 

Technician 
Sheet - of - 

H- 5 



- 

0 

METHOD 5 ANALYSIS DATA SHEET 
RADIAN 
couPoIInrIo~ 

H-6 
0 



APPENDIX  I - PSD ANALYTICAL WEIGHTS 
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1 4  

I I  
Project No.- 

Book No.- ’7 TITLE 

To Page NO.- c - t c k 3  

tnessed h Understood by me. Date Invented by Dale 

Recorded by 

1-3 



.L703f . . . .  

Witnessed 6 Underslood by me. Dale Invented by 

Recorded by 

. .  

- .. 
- 

. . .  

. . .  

..... 

Date 

. . . . . .  - .  ................. - 
. . . .  .... - .  

1-4 





I ?  

late 

.~ . . 
.. 

Invented by D a b  

Recorded by 

. . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  ......... 

. . . . . . . . . . .  -. 

. . ~  ..__.____ . . . . . . . . .  

- - -  . . 

ilnessed h Understood by me, 

1-6 

a 

0 

0 

a 

0 

0 

0 

0 

4 



0 

0 

e 

e 

0 

a 

0 

c 

- - Dm Paps NO.- ....... .. ... 

itnessed 6 Undaralocd 

. 
To Page 

by me. Data Invented by D m  I 
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0 
Project NO.- -- IT 

12 Book Na-7 TITLE 
i 

:ram Page No.- 

To Page NO.- 

Yilnessad h Understood by me. Date Invented by Date I 

1-8 

a 

e 



0 

e 

I 

-. . ......... 

. . . .  . - .. - .. 
... . .- . . . . . .  ........ 

.- ...... -. -. ............ .- ......... 

... ... -. 

- ... - . . . . . . .  

.. . -  .. .... 

-. 

... 

. .  

T9 

Itnes$ed h Undetslood by me. I Date Invenled by Dale 

1-9 



0 

0 

a 

0 

0 

0 
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0 

a 

0 

0 

0 

0 

a' 

0 

e 

e 

Project No.- 
Book NO.- 3 i  

Ir I 

1-11 



0 

0 

0 

0 



Vilnersed h Understood by m e .  

1-13 

. .  Dale Invented by 

i _ _  . .  



0 

YiInPrsed h Vnderslood by me. Date Invented by 

Recowed by 

W Project NO.- 
TITLE Book No.- 

Dare 

0 

0 

0 

0 

0 

1-14 



d 24 

I --- 
Ilnessed b Understood by me, Dale Invenlcd by 

,,L::'J-.:, 

1-15 



Project No.- 0 

0 ,LY 13 
LS! 7 

, '76 J'V'V 

.6#53-- 

e 

e 

e 

1-16 



0 

. ' ;, - ?  

0 

0 

0 

0 

0 

0' 

a 

0 

m 

0 

@am lnvenles lq Dam 

&/ /&& $@, Proiect No.- 

39 
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0 

witnesses h understood by me 

e 

e 

Date Invented bv 

.. . 
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TITLE Book No.- I 
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APPENDIX J - PRELIMINARY SAMPLING POINT LOCATION AND TRAVERSE DATA 

e 

e 

JES/055 J-1 



0 

0 

0 

0 

0 

'I 
3 

T 4 
i 

3~ I I '  9'' 
4 I O '  
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RADIAN 
C O P P O ~ A T I O *  

r 

0 

Y 
1. 
c 
1 

I=\ 
2 

3 

Y 
5 
c 

0 

a 

a 

a 

(I 

(I 

(I 

a 

(I 



0 

0 

0 

0 

0 

0 

0 

0 

0 

e 

PRELIMINARY VELOCITY TRAVERSE 
m/  

5-5 



a 

a 

a 

a 

53s 
65-33 
73. f3 

c- 

57.36 

. .. 
. . . . .  

._ 

5-7 



-- . 

J-8 

0 

0 



e 

a 

e 

.; 

e 

PRELIMINARY VELOCITY TRAVERSE 

-2 I 0.w 

~~ 

-6 10-79 

0.86 
.s 2 

”. 

3 I 

A 

I I I I 

J-9 
e 



.. . .. . . . . . . . . . -. . .  
0 

. . . . - - . 

4AQlAf4 
C O I C O R I t l O l  

M I S N R E  RECOVERY FORM FOR M W s  4 ,  5, 6 

Plant S W l e  I d e n t i f i c a t i o n  Code: 

Date 4 1-22 \BE XAD Trap I 
Sampling locat ion o(L&& I - I 
Sample type RD 36 A'* 

?P& Run number 

Sample box number 

Clean-up person 2Gj -  
Solbent r inses P P r  

\ 

Total Weight 6 r i n  (grams) 

0 

0 

0 

0 

0 

0 

0 

0 

0 
J-10 

~~ 



TRAVErtSE POINT LOCATION FOR CIRCULAR OUCTS 

- 

C -  p i ?  - 
ANT f f l  

- 2  
OATE A - x  -m 
IlIIpLmGLocAnwl c w ~ ~ 7  / 

ew’, 
3.5 (’ 

STACK ID., ~ISTANE A .  DISTANCE m w. 5 

IlQlOE OF FCR WALL TO 

IISIOE OF NEAR WALL TO 
OUTSIDE OF NIPPLE. (OISTNICE 41 

OLmlDE OF NIPPLE. f0DTUK;E B) “ 
i N m  IJnTRElJ DmuRBMcE 

NEAREST WWloTREu D!SNREUICE 
CILCUUTOII 

J-11 

0 



PRELIMINARY VELOCITY TRAVERSE 

I I 

I , .  

I 

0 

I 

I I 

0 

I I 

0 

0 

a 

0 

0 

a 

0 
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0 

TRAVEiSE POINT LOCAl7ON FOR CIRCULAR D U C g  

t I I \  I I I 
I I I I I 

. .. 

5-13 
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1- J 
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K-FACTOR WORKSHEET 

Date: S-23- bti Operator: GDF 
Sampling Train: f sD Checked by: 

Site: FMG D m  \&( Used for Runs: 
0 

1. cp (for S-type pitots) = o,%? 

e 

e 

e 

W 2. Dn (nozzle diameter inches) 

(moisture in gas stream, percent) 1- 
a 0.166 

6/ 4.  P, (barometric pressure at meter, in Hg) - 25.b 

@ (Pressure differential o f  orifice I r.7q 
meterbox, in H20) 

= 25.5 stack static - 0. 
6. Ps (stack pressure, in Hg) - Pb pressure (H20) I 

13.6 

7. T, (average stack temperature, OR) = 4 6 O + O F  = 5q0 

8. T, (average meter temperature, OR) 
.- - 556'a - ambient + 2OoF + 460°F 

9. Md (molecular weight o f  stack gas, dry, lb/lb mole) 

a (0.44 x X C02) + (0.32 x % 02) + [0.28 + % N2] - (0.44 x - ) + (0.32 x - ) + (0.28 + - 1 -  30.4 

10. M, (molecular weight o f  stack gas 
with water vapor, lb/mole) 

e 
Figure 4-13. K-factor calculation form. 

5-17 
0 



8 

A 

r(][k][k] K = (846.72) ( O n 4 )  @I@) (Cp2) ( I - B J  
a 

AH = KAP 
Correlat ion Chart 

AH I AP 

0.62 I8.12 I 

I 
I 

Figure 4-13. ..K-f&or ca lcu la t ion  form. 

5-18 
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0 
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e 

e 

e 

e 

IMPACTOR FIELD DATA 
I 

101 Plant NaR> ii.tc 
11-11 

Sampling Location> 1 r J c s i  - ~ I M  Sample Ident.>- 
Type o f  Impactor, Impactor Substrate> 

ta Date $--Lt&(mDDYY) Time Start lllnl (HHMM) Time Finish 11.1) .*I (1*4 
Duct Didensions X f t .  or Diameter ft. 

-mal- IBdl 
PTCF DGUCF 0.4% C Test Duration ~ k c h  mln. 

tlozzle Ma.  o.ydkd inches 
Intake leak rate": 0 . 0  I cfm 

7 Static Press. 'HIO 
T 

.dl 
no1 Bar Pres's. 

11-11 

Condensed Water - 
Oparator inlt ials  

-SA,.l.C, 1.)1:1 

i 
D r y  a i r  p u r p  when ramling wet stream 

Console 
Yeather 

m ~ a a r t ~  hP - O . I t 3  
I 

le 



X:SNRE RECOVERY FORM FOR HETHOOS 4,  5, 6 

P l a n t  F w t  Sample Identiflcation Code: 

Date / 21 \.46 wu) Trap # 

Sampling :ocati'on -LQA 
Sample type ?LLL~ &l,&-Y 
Run number 3 kc- 
Sample box number 

Clean-up person TO$*+# 
Solvent rinses 

Tota l  Height Gain (grur) 

0 

0 

0 

*, 

0 ,  

8 

0 

5-20 



APPENDIX K - SAMPLE CUSTODY LOG 
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To Page No.- 
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Book No. 
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Sample ID PS ~ B . O S B S ~  

coilaction data, time 8/24/08 o:oo 
Receipt data 8/29/88 
completion date 9 / 2 6 18 8 
r l a g  date 10/28/88 
Location IOIPOCATELLO 
Othor ID’s FMC4: BACK HALF 
Comments FMC082488-MM111-IN-l-IR, IMPINGER 
ReOort to GERRY LUSTER 

Sample tYPe MISC 

Type o f  anaiyrir L * * L I I I * S 2  PB ********** 
Verlfied by GL ( 9/26/88) and GL ( 9/26/88) 
Date, tlmo counted 9/16/88 14155 
Length of count 1000 mln 
Prepator CRVL 
Counting system TNID 
Samole s ize  0.150000 BAMP 
Commentr 1SML OF 100ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PB-210 2,3488E+OO 121.68 S PCI/SAMP 9/16/88 ANALYSIS 
PB-210 2.3537E+OO 121169 S PCI/SAMP 8/24/88 COLLECTION 
Y ICLD 6.0112C+01 7.13 S PER CCNT 9/16/88 

TYPO of analysis S S L I C S O I I *  PO-AUTO * C C Z I S I * I C  
Verlilod by CL c 9/26/88) and GL ( 9/26/88) 
Date, tlma countod 9/19/88 14130 
Length of count 1000 nln 
Pr~paror ERVL 
Counting systan AS10 
Sample rlza 0.1SOOOO SAMP 
Comments 15ML OC 100ML 

NUCLIDC ACTIVITY 2 SIG ERROR UNIT8 DATE 

PO-210 3.imsc+oa 8.23 S PCI/SAMP 8/24/88 COLLECTION 
PO-210 2,8471moa 8.23 PCIISAMP 9/16/ee ANALYSIS 

YIELD s.’Ii8ac+oi 7.a s PER CENT 9/16/88 
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0 
sample iD PS 88,05669 

collection date, time 8/18/88 0100 

Completion date 9/26/88 
FlS9 date 10/22/ee 

Sample type MISC 

R e C C l U t  date 8/23/88 

Location IOlSOOA SPRING6 
otncr ID'S MSS91 BACK HALF 
Commentr MSS081888-MMlll~IN-4-IR, IMPINGER 
Report to GERRY LUSTER 

TYpc of analyria ********** PO ********** 
Verltlcd by GL ( 9/26/88) and GL ( 9/26/88) 
Date, time counted 9/21/88 14138 
Length of count 1000 mln 
Preparer ZSVL 
Counting syrten AS24 
Samule rizc 0.150000 ramp 
commentr RECALCULATION, IS ML OF 100 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 0 
PO-210 6,5963E+02 7.67 PCI/ramp g/zotee ANALYSIS 
PO-210 7,7787~+02 7.67 a PCI/ramp 8/18/88 COLLECTION 
Y IELD 7,4336C+01 7.~3 I PER CENT 9/2o/ee 

0 

0 

TYP. of anaiysir ****a***** PB ********** 
Verified by GL c 9/26/80) and GI, ( 9/26/88) 
Date, tine counted 9/20/88 14125 
Lenqth of count 1000 lain 
Proparer 2SVL 
Countlnq ayrtem SH30 
Sample rlze 0.150000 SAMP 
Comaen t a i m  ar ~ O O M L  

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PB-210 ~ . E ~ S ~ E + O O  107.74 PCI/6AMP 9/20/88 ANALI818 
PB-210 3.8969Cl.00 107.74 I PCI/tIAMP 8/18/88 COLLECTION 
YIELD 6.1771t+Ol 9.48 a PER CENT 9/2o/ee 
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Sample ID 
Sample type 
Collection date, time 

Completion date 

Location 
ather ID'I 
Commentr 
Report to 

Reeelpt date 

Flag date 

PS ee.05903 
MISE 
8/23/ee 0100 
e/29/ee 

io/ze/ee 
9/26/88 

IDIPOCATELLO 
FMC25 
PMCOB23BB-PROBC BLANK 
GERRY LUSTER 

Type of analyair Z**SSSI*IS PB **S*LSL*SS 
V8tlfi~d by CL ( 9/26/ee) and CL c 9/26/ee) 
Dote, time Counted g/i?/ee 14110 
Length of count 1000 min 
Preparet ERVL 
Countinq ryrtem TNlD 
Sample r i s e  0.500000 8AMP 
Commentr 50 ML or 100 

NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATE 

PB-210 ?.49?9E-01 90.31 PCI/SAMP 8/23/88 COLLECTION 
PB-210 ?.4eioc-01 90.31 s PCI/SAMP 9/i?/ee ANALYSIS 

Y IELD ?.418ec+oi 7.59 s PER CENT 9/i?/ee 

TYPO of anaiyrir IISSISSSCS PO-AUTO LILSSSSILI 
Verified by CL c 9/26/88) and GL ( 9/26/80 
Date, timo counted 9/2o/ea 14821 
Length of count 1000 nin 
Proparot CRVL 
Countinq ayatem Asle 
sample rise 0.500000 8AMP 
Comnentr 50 ML or 100 

NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATE 
PO-210 e . m s ~ - o i  17.31 s PCI/EAMP 9/i?/ee A N A L Y ~ I S  
PO-210 e.9329~-01 11.31 s P c m i n P  m ~ e e  COLLECTION 
YIELD ?.0331C+Ol 6 * 5 z  s PER CENT 9/i?/ee 
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Sample ID 
sample type 
Collection date, 

Completion date 

Location 
Other ID’: 
Comments 
ampore eo 

ReCOlDt date 

flag date 

PS 8a.0~902 
M1SC 

timo 8/21/88 0100  
8/29/88 
9/26/88 

io/28/88 
IDiPOCATELLO 
FMCl4O 
FMCO82788-N~lll*RB-f 
GERRY LUSTER 

TYPO Of anrlyri: * I S I I S S C * I  PB ********** 
Verified by CL c 9/26/88) and GI, c 9/26/88) 
Date, timo counted 9/ii/~e 14110 
Length of count 1000 min 
Preoarrr ERVL 
Counting syrtea TNlA 
Sample sit0 0.560000 3AMP 
Comments 50 ML O? 100 

NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATE 

PB-210 e.2976~-oi 1S0104 I PCI/SAMP 8/27/88 COLLECTION 
YIELD S.0632EtOl 10.76 I PER CENT 9/17/80 

Pa-210 ~.2ai~c-oi 150.04 I PCVSANP 9/ii/aa ANALYSIS 

Typo of analysis S I I L C * S L I *  PO-&UTO * * * * * S I * * *  
Verlfled by CL ( 9/26/88) and GL ( 9/26/a81 
Dote, time Counted 9/20/88 14121 
~ o n o t h  of count 1000 lain 
Proparor ERVL 
Countino symtom i s 1 7  
sample site 0.500000 SIMP 
comments so IIL O? 100 

NUCLIDE ACTIVITY 1 SIC ERROR UNIT8 DATE 
PO-210 5.9479C-01 23119 I PCI/8AMP 9/11/88 ANALYE13 
PO-210 ~ ~ 6 8 7 3 c - 0 1  23.79 I PCI/SAMP e/z7/8a COLLECTION 
YIELD 5.3237Et01 7.13 I PER CENT 9/17/88 
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Sample ID 
Sample type 
Collection date, time 
Recelpt date 
Completion date 
Flag date 
Loeat ion 
Other ID'S 
Comments 
Report to 

PS 
FILT 
812 
812 
912 

10/2 
IDiP 
fMC9 
m c o  
CCRR 

E 

' 4  
' 9  
'6 
' E  
' C  
3 

1 

' e  

a 

1e.osgli J 

1/88 0100 
1 / 8 8  
i /88  
1/88 

:R 

ICATELLO 
11 ANDERSEN 
12488-PSD-OTA-1-812-5 
' LUSTER 

Type of analysis ********** PO ********** 
Verlfled by GL ( 9/26/88) and GL ( 9/26/88) 
Date, time counted 9/17/88 iiis2 
Length of count 1000 min 
Preparer ZSVL 
Counting system AS20 
Sample size 0.250000 SAMP 
Comments RECALCULATION, so ML or 200 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PO-210 2.477lC+02 10.21 a PCIIEAMP 9/14/88 ANALYSIS 
PO-210 Z17497t+02 10.21 a PCI/SAMP e / ~ / a e  COLLECTION 
Y ICLD 6.2261E+01 9.99 a PER CENT 9/14/88 

Type o< analys is  ********** Pa ***I****** 
Veri!led by GL ( 9/26/88) and GL c g/z6/88) 
Date, time counted 9/14/88 14830 
Lengtn o f  count 1000 mln 
Prepatet ZSVL 
Counting system TN2B 

Comments 50ML Or 200WL 
Sample s i z e  OaZSOOOO SAMP 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PB-210 2.665OE+OO 67.08 a PCI~SAMP g/i4/ee ANALYSIS 
PB-210 2.6701E+OO 67.08 a PCI/SAMP e/z4/ee COLLECTION 
YIELD 7.2903E+Ol 8.25 a PER CENT 9/14/ee 

0 

0 

0 

L-67 
0 



c 
E 

u 
- 

0 

0 

0 

0 

o 

0 

0 

0 

L-68 
0 



0 

0 

0 

0 
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_ I  .- . _  _ \  . "  ...._ 
*.-L -- u -c. _- Sample type FILTER 5c\ $3 

Collectlon date, time 8/24/88 0:OO - . d u " - C < C C  YJ>CL= -mc 
4uw c c - f i - +  
f-- /- &--=.Ad -- Receipt date 8/29/88 g8 .osq 13 Completlon date o /  o / o o  

Flag date 10/28/88 
ii,- Locat ion 1D:POCATELLO 

ather ID'S FMC9 5 : ANDERSEN _. ~- .~ 
comments 
Report to 

1- 
,. , . .  -. - FUC082488-PSD-OTA-l-ST7 

GERRY LUSTER 
. .- ............ .......... 

Verlfied by GL ( 9/20/88) and GL 9/20/88) 
Date, time counted 9/13/88 13:40 
Length of count 1000 mln 
Preodrer Z S V L  

-3 Type of analysls 

counting system AS24 
Sample s ize  0.250000 S A W  
Commants RECALCULATION, RERUN INDICATED ERROR IN PB VALUE 

ACTIVITY 2 SIG ERROR- UNITS DATE 
PO-210 1.1650Et02 3.89 8 PCI/SAHP 9/12/88 ANALYSIS 
PO-210 1.113OEt02 9.89 8 PCI/ShnP 8/24/88 COLLECTION 
YIELD 7.7101Et01 9.42 8 PER CENT 9/12/88 

Type of analysis ............ .......... 
Verified by GL ( 9/20/88) and GL I 9/20/88l 
Date, time counted 9/12/88 14:lO 
Length of count 1000 min 

Counting system TN3D 
Samvle site 0.250000 S A W  

Preparer ZSVL 

conknts RERUN INDICATED ERROR IN PB VALUE 
NUCLIDE ACTIVITY 2 SI0 ERROR UNITS DATE 
PB-210 1.6831Et02 9.62 8 PCI/SMP 9/12/88 ANALYSIS 
PB-210 1.68608t02 9.62 8 PCI/SMP 8/24/88 COLLECTION 
YIELD 6.9140Et01 8.79 8 PER CENT) 9/12/88 

Type of analysis ........................... 
Vezlfied by I O/ W O O )  and I O/ O/OO)  

Type of analysis ............ .......... 
Verified by QL (11/22/88) and OL (11/22/88) 
Date, time counted 11/16/88 16:25 
Length of count 1000 mln 
Preparer n 
Countlng system SH3A 

Comwnts RERUN AT PAUL MAGNO'S REQUEST 
size  0.250000 SANP 

NUCLIDB ACTIVITY 2 910 ERROR UNITS DATE 
PB-210 3.0424Et00 6%9) 8 PCI/SAxp 11/16/88 ANALYSIS 
PB-210 3.0656Bt00 69.93 8 PCI/SAnP 8/24/88 COLLECTION 
YIELD 6.82398tOl 9.79 8 PER CBNT 11/16/88 

Type of analysis *t**tt*tt. PO-AUTO b*..t**a*. 

GL 111/22/88) and GL (11/22/88) r'B Verified by 
$2 Date, time counted 11/17/88 l4:18 - Length of count 1000 mln 

Counting system AS17 
Sample slze 0.250000 SAMP { Comments RERUN AT PAUL UAGNO'S REQUEST 

2 Preparer VL 

NUCLIDE ACTIVITY 2 S I G  ERROR UNITS DATE 

PO-210 1.5056Et02 9.91 % PCI/SAMP 8/24/88 COLLECTION 
Y T F r . n  i . d 1 ? 7 ~ . t n i  . , : , ~  4 . 4 4  P DER PENT l l I l F / R R  

PO-210 9.9777Et01 9.91 a PCI/SAMP 11/16/88 ANALYSIS 8 
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PS 88.0~922 J Sample ID 

~ollection date, time 8/14/88 o i o o  
Recalpt date 8/29/88 
Completion date 9/26/ee 
Flag date io/2e/ee 
Locat lon IOiPOCATELLO 
Other ID’# ?KC1041 ANDERSCN 
Comments ?MCO82488-PSD-IN-Z-STl 
Report to GERRY LUSTER 

Sample type FILTER 

Type o f  analysis 5 5 * 5 5 5 5 5 5 *  PB ********** 
Verified by CL ( 9/26/88) and CL ( 9/26/88) 
Date, time counted 9/19/88 14110 
Length of count 1000 min 
Preparer ASVL 
Countin9 system TNlA 
Sample size 0,500000 SAUP 
Comments 100UL OP20OML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PB-210 l14351C+O0 63.85 PCI/SAMP 9/19/88 ANALYSIS 
PB-210 i.4385~+00 63.8) a PCI/SAUP 8/24/88 COLLECTION 
YICLD 6.79egc+oi 5.76 % PER CENT 9/19/80 

T Y W  of analysis 5555552555 POIAUTO 5 5 5 5 5 ~ 5 5 5 5  
VQrifled by GL ( 9/26/88) and CL ( 9/26/88) 
Date, time counted 9/21/88 i4:)e 
Length of count 1000 min 

Countlng syrton AS21 
s a m p ~ o  size  0 . 5 0 0 0 0 0  SAUP 
Comments 100ML OP2OOML 

Preparer ASVL 

NUCLIDE ACTIVITY 2 SIG ERROR UNIT8 DATE 
PO-210 9.1033E+OO 6.86 % PCI/SAMP 9/19/88 ANALYSIS 
PO-210 l,Ol73E+Ol 6.86 % PCI/SAUP 8/24/88 COLLECTION 
YIELD 7,i6iec+oi 4.69 % PER CENT 9/19/88 



0 
Sample IO PS ae.0~923 

Collection date, time 8/24/88 0100 
Receipt date e m a e  
Completion date 9 m / e e  
r1aq date io/ze/ee 

Sample type FILTER 

Locat Lon IDIPOCATELLO 
other 1 0 ' 8  FMClOS: ANDERSEN 
Comment8 ruCO82488-PSD*INr2-ST2-5 
Report to GERRY LUSTER 

Type of analym!~ ********** PB ********** 
VePlfiCd by G t  ( J i l d i e 8 f  and CL c 9/26/asi 
Date, time counted 9/19/88 14110 
Length of count 1000 mln 
Preparer ASVL 
Counting 8yitem TNlD 
Sample r i m  0.500000 6AMP 
comments 100ML O? 2OOML 

NUCLIDE ACTIVITY 2 BIG ERROR UNITS DA?C 0 
PB-210 3.57lSE+OO 27.47 PCI/BAWP 9/19/88 ANALYSI6 
PB-210 3,S799C*OO 27a47 PCI/SACP 8/24/88 COLLECTION 
YIELD 6.2661E+Ol 5.64 PER CENT 9/19/88 

0 

Type of analysis ***SL*C*S* POIAUTO L*Z***S*SL 
Verified by CL C 9/26/80) and GL ( 9/26/88) 
Date, time counted 9/21/88 14138 
Length of count 1000 nln 

sample slze o.sooooo a m  
  re parer ASVL 
counting iyster A622 

comments 100Mb 01 200WL 
NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATE 

PO-210 im8ie6c+oi 6 ~ 1 1  PCI/6AMP 8/24/88 COLLECTION 
PO-210 lm6397C+01 1 ~ ~ 1 1  c PCI/OAWP 9/19/89 ANALYSIS 

YIELD 6,3523C+01 4.14 c PER CENT 9/19/88 

0 

0 

0 

0 

L-80 
0 



0 

0 

0 

0 

0 

8 

0 

Sample ID 
Sample type 
Collection date, 
Receipt dato 
Completion date 
rlaq date 
Loeatlen 
Other 1D.r 
Commentr 
Report to 

PS 88,05924 
FILTER 

t h e  8/24/88 0100 
8 / 2 9 / 8 8  
9/z6/88 
10/28/8a 
IDIPOCATELLO 
FMClOd: ANDERSCN 
F*CO82488~PSD.IN.2-ST6 
GERRY LUSTER 

Type of  analyrlr * * S * t L t * S *  PB ********** 
Verlfled bY GL ( 9/26/88) and GL c 9/26/88) 
Data, time counted 9/19/88 14110 
Length OC count 1000 mln 
Preparer ASVL 
Countlnq ryrtem TNZA 
Sample alto 0.500000 SAMP 
Commantr 100ML OF 2OOML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PB-210 l.lO39E-01 166.21 % PCI/SAMP 9/19/88 ANALYSIS 

YIELD 6.2021E+Ol 1.03 % PER CENT 9/19/88 
PB-210 1.1206E-01 166.22 PCI/SAMP 8/14/88 COLLECTION 

Type of malyalr * S I Z I S S * I *  PO-AUTO l S I S S S S I I S  
Verif1.d by GL c 9 / w 8 8 )  and GL ( 9/16/88) 
Date, timo Counted 9/21/88 14138 
Lonqth of count 1000 mln 
Preparer ASVL 
Countlng ryatom AS11 
Sample rlta 0.500000 SAMP 
Comaentr lOOML Or 200ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PO-210 'I.OI~~L+OO 7.36 % PCIISbMP 9/19/88 ANALYSIS 
PO-210 i.egnec+oo 7.36 % PCIASAMP 8/i4/88 COLLECTION 
YIELD e . m 2 ~ + 0 i  4.66 a PCR CENT 9/i9/ee 

L-81 

0 



Sample ID 
Sample type 
Collection d a t e ,  time 
Receipt date 
Completion date 
Flag date 
Location 
Other ID's 
Commcntr 
Report to 

Type of analyrlr 

0 
PS ee.0~92~ 
FILTER 

0 

0 Vei : t iOJ by GL : 3/26/88> and GL ( 9/26/88> 
Date, time counted 9/2o/ee 1482s 
Lcnath of count 1000 min 
Prcparer ASVL 
Counting ryrtem TNIA 
Sample a i m  0,125000 SAMP 
Cornmenti 2¶ML OF 200ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITE DATE e 
PB-210 1.2163Et00 337.63 I PCI/SARP 9/20/ee ANALYSIE 
PB-210 1.2193CtOO 337.61 I PCI/EAMP w w e e  COLLECTION 
YIELD 7.370ectoi 9.28 I PER CENT 9/2o/ee 

Type of analyrir 1*1115551S PO-AUTO 1111111115 
verified by CL ( 9/26/88) and GL ( 9/26/88) 
Date, time COUnted 9/22/88 13851 
Lenotn of count 1000 nin 
Prcparer A W L  
Counting ayatem Aai 9 
Sample r ize  0.12sooo 8AnP 
Commentr 2SML or 200ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATE 
PO-210 9.7642CtOO 10.29 I PCI/SAMP 9/20/8@ ANALYSIS 
PO-210 1.1006CtOi 10.29 I PCIISAMP e m / e e  COLLECTION 
YIELD e.309ictoi s.16 I PER CENT 9/2o/ee 

0 

0 

e 

0 

L-82 



0 

0 

0 

0 

0 

Sample IO PS 88,05926 
Sample type FILTER 

Recelpt date 8/29/88 
Collection date, t ime 8/24/88 0 : O O  

Completion dato 9/26/8a 
rlag date io/z8/88 
Location IOtPOCATELLO 

Comments PWC082488-PJD~IN-2-ST8 
Report to GERRY LUSTER 

Other ID'S FMC108: ANDERSCN 

Type a t  analyrir ********** PB ********** 
Verifled by CL ( 9/26/88) and CL ( 9/26/88) 

Length of  count 1000 sin 
Date, t ime counted 9/19/R8 14110 

Preparer ASVL 
counting ryrtom TN2B 
Sample sire 0.2SOOOO SIMP 
Comments SOML OC 200ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PB-210 1.9729EtOO 64.S0 t PCIISAMP 9/19/88 ANALYSIS 
PB-210 1.977SCtOO 64.S8 t PCI/SAMP 8/24/88 COLLECTION 
YIELD 7,9755EtOl 8.44 t PER CENT 9/19/88 

Type of analyrir * * *S*SCS**  POIAUTO **I******* 
Voritlod by G t  ( 9/26/88) and GL ( 9/26/88) 
Date, time counted 9/11/80 14138 
Length a t  count 1000 min 
Preparor ASVL 
Counting ryrten AS18 
Sample s l a o  0.2SOOOO SAMP 
Conmentr SOML OC 200ML 

NUCLIDE ACTIVITY 2 SI0 ERROR UNIT8 OATr 
PO-210 1.2474Et01 8144 8 PCI/SAMP 9/19/88 ANALYSIS 
PO-210 1.3939CtOl 8.44 t PCIISAMP 8/24/88 COLLECTION 
YIELD 7.916OC+Ol 6*30 t PER CENT 9/19/88 

e 

e 
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0 
Samplo ID PS 88.05921 
Sample tYPe ?ILTER 
collection date, time 8/24/88 0100 
Receipt date 8/29/88 
Completion data 9/26/88 
riaq date 10/28/88 
Location IDiPOCATELLO 
Other ID'# F ~ C l 0 9  
Comments PNCO824~8-PBD-IN-Z-ST9 
Report to GERRY LYSTER 

Type of analysir ********** PO ********** 
veritiea by GL c 9/26/88) and GL c 9/26/88) 
Date, time counted 9/21/88 14138 
Lcnqth o f  count 1000 min 
Preparer ASVL 
Countinq syston AS19 
Samplo s ize  fJ.2s0000 SIMP 
comments RECALCULATION, SO ML O f  200 

NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATE e 
PO-210 1.2S57L+02 9.51 % PCI/SAMP 9/19/88 ANALYSIS 
PO-2 10 1.4264E+02 9.51 % PCI/8AMP 8/24/88 COLLECTION 
YIELD 8.2638C+01 9.16 % PER CENT 9/19/88 

0 

Type of  analysis * * * * * * * *o*  PB ********** 
VerlflewJ by CL ( 9/26/88> and CL ( 9/26/88) 
Date, tine counted 9/19/Sp 14110 
Length of count 1000 min 
Preparer A8VL 
Countlnq system TN2C 
sampio r i s e  0.150000 8AMP 
Comments SOML Of200ML 

- 

NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATE 
PB*210 3.27S8Et00 48.81 PCI/SAMP 9/19/ee ANALYSIS 
PS-210 3.2835C+OO 4e.81 a PCI/SAMP 8/~4/88 COLLECTION 
YIELD 7.1219Et01 8.30 % PEA CENT 9/19/88 
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Sample ID PS 88.05933 
Sample type CILTER 
Collection date, time 8/24/88 0100 
Recelot date 8/29/88 
Completion date 9/26/88 
?lag date i 0 / 2 8 m  
Locat ion IDIPOCATCLLO 
Other ID'a FMCl151 ANDCRSEN 
Commenta FMC082488-PSD-OTA-2-ST9 
Report to GERRY LUSTER 

Type of analyrla *******I** PO ********** 
Verified by CL ( 9/26/88) and CL ( 9/26/88) 
Date, time counted 9/17/88 11152 
Length of count 1000 mln 
Prcparer ASVL 
Counting ayatem AS24 
Sample alze 0.025000 6AMP 
Comments RCCALCULATIONI~ML OP 200ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PO-210 1.7486~+03 9.01 a PCI/SA*P 9/14/88 ANALYSIS 
PO-210 l19421C+O3 9.01 * PCIISAYP e m m  COLLECTION 
YIELD 0.4497E+01 8.16 8 PER CENT 9/14/88 

Type of anelysla *****I**** PB ********** 
Verlfled by CL ( 9/26/88) and CL C 9/26/89) 
Date, time counted 9/14/88 11830 
Length of  count 1000 mln 
Preparer ASVL 
Countlng rvstem SH30 
Sam010 8120 0.025000 SAMP 
cornmanta 5ML OC 200ML 

NUCLIDE ACTIVITY 2 SIC eRROR UNITS DATS 

PB-210 9.7882E+00 173.16 PCI/SAMP 8/24/88 COLLECTION 
PB-2 10 9.7696E+OO 173.16 a PCIISAMP 9/14/88 ANALYSIS 

YIELD 8.1804C+Ol 8.06 a PER CENT 9/14/88 

e 

e 

e 

e 

e 
L-91 



Y U  

0 0  
v Y O  

Y "  

L-92 



e 

a 

e 

U 
E 

Y 
d 

n 
N 
I- 
10 
1 
n 

L-93 

a 



~ 

0 

0 

Q e 
Io 

n 

L 
E 

" - 

e 

0 

0 

L-94 

0 

0 



0 

0 

0 

0 

0 

D 

D 
c 
(* "- 
c 

D 

D 
L-95 



0 

c a 
I 
n 
m 

.I 
E 

Y 
- 

2 
0 a- 

r c  
OOU 
a.Y 
-1-1 
.J 
2 0  .” 

0 

0 

0 

0 

0 

0 

0 

0 

L-96 

0 

0 



0 

u 
E - 
Y 

U Y  

z c 
n- 
-I- 
YIU 
L W  
-1-1 
(-1 
2 0  
C U  

0 

0 

L-97 



0 

0 

0 

0 

0 

0 

0 

0 

* 
E 
4 ” 

z 
0 

. A -  
r t ”  

a.Y 
-1-1 .a 
-0 
I U  

nu 

0 

0 

L-99 



u 
E - 
Y . 
a *  
Y "  
o c  
v u w  

m m m  
a = -  ... 

0 

0 

0 

0 

0 

0 

0 

0 

L-100 

0 

0 



0 

0 

0 

0 

0 

Sample ID 
Sample type 
collection date ,  time 
Reeelpt date 
Completion date 
riaq date 
Loeatlon 

Comments 
Report to 

Other ID'I 

8/15/88 0100 
8 /29 /88  
9/26/88 

i o / z e / e e  
IDIPOCATCLLO 
FMC1231 ANDERSCN 
FNCOEZSEB-PID-IN-3-ST2-5 
GERRY LUSTER 

TYPO of analysis SIISSSSSIS pn L*S*S*SS+* 
verified b y  GL C 9 /26/88)  and GL ( 9 /16 /88 )  

Length o! count i o 0 0  nin 
Date, time Counted 9/19/88 14110 

Proparer ASVL 
Countinq system TNZD 
Sample size 0.2SOOOO SAMP 
Comments SOUL 0 1  ZOOML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 

PB-210 1.3357E+00 141.00 t PCI/SAUP 8/ZS/88 COLLECTION 
Y IELD 6.2430E+Ol 9.1s # PER CENT 9/19/88 

PB-210 1,3327EtOO 140.99 PCIISAMP. w i 9 / e e  ANALYSIS 

TYPO Of an.lySi8 S I S S S S C S S S  PO-AUTO. S S S S S I I S S S  
VOrlfied by GL c 9 /z6/e8)  and GL ( 9/26/88)  
Data, time counted 9/21/88 14138 
Length of count 1000 nln 
Proparer ASVL 
Counting system AS20 
Sample size 0.250000 SAMP 
Comments SOUL or  20011, 

NUCLIDE ACTIVITY .2 SIC ERROR UNITS DATE 
PO9210 5,?27lEtOl ?*S5 # PCI/SAMP 9/19/88 ANALYSIS 

YIELD S.8282Et01 6.88 t PER CENT 9/19/88 
PO-210 6.47S7E+Ol 7.5s t PCI/SAMP 8/2s/ee COLLECTION 

0 

0 

0 

0 
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Sample ID 
Sample typo 
Collection date, 
Receipt date 
Completion data 
Flag date 
Location 
Other ID'S 
Commenta 
Report to 

PS ~ e . 0 ~ 9 4 ~  
FILTER 

timr e/zs/ee 0100 
e/z9/ee 
91261a8 

io/ze/ee 
IDIPOCATELLO 
FMClZ41 ANDLRSEN 
FMC082588rPSD~IN-3-ST6 
GERRY LUSTER 

Type of anrlyrlr ******I*** PB ********** 
verified bY GL ( 9 /26 /88 )  and CL ( 9/26/88)  
Date, t i m e  counted 9/20/88 14125 
L m g t h  of count 1000 nln 
Preparer A W L  
Countlnq r~r t rm TNlD 
Sample sire 0,500000 SAMP 
Commcntr 1OOML OF 2OOML 

NUCLIDE ACTIVITY 2 SIG ERROR UNIT5 DATE 
PB-210 8.7601E-01 97.98 a PCIISAWP 9/zo/ee ANALYSIS 
PB-210 a. 7 e o 7 ~ - o i  97.98 a PCI/SAMP e/zs/ee COLLECTION 
YIELD 6 . 3 e m c t o i  5 .61 a PER CENT 9/2o/ee 

Type of analyrlr SSSSSSSStS POrAUTO * * * * * S l S * l  
Ve?lfled by CL ( 9/z6/ee) end GL ( 9 /z6 /ee )  
Date, time Counted 9/22/88 1 3 t 5 4  
~ r n g t h  of count 1000 mln 
Prevarer ASVL 
Countlnq s ~ r t r m  A520 
~ r m p l r  rize 0.500000 5AMP 
Commcntr 100ML or 200ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATE 
PO-210 1.1362C+Ol 6.47 % PC1/5AMP 9/20/88 ANALYSIS 
PO-210 i.ze2sc+oi 6 * 4 7  8 PCI/SAMP w z s m  COLLECTION 
Y ICLD 6 . e 7 ~ 9 ~ + 0 1  ~3 a PER CENT 9 t z o m  
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Samplr ID PS ee.05946 

collection date, timr 6/25/68 0100 

Completion datr 9/26/ee 
rl49 date io/2e/ee 

Srmple type FILTER 

Recrlpt d4tO 6/29/68 

Location IDiPOCATELLO 
Other ID'r WC126I ANDERSEN 
Commentr FWCO~2S68-PSD-OT1-3-STl 
RCPOrt to GERRY LUSTER 

0 

0 

0 
TYPe of analyrlr S*ISS*ISL* pa ********** 
Verified by GL ( 9/26/88) and GL ( 9/26/88) 
Date, timr Counted 9/19 /88  14110 
Length of count 1000 nln 
prcparrr ZSVL 
Countlng nyatea TN38 
Sample rlzc 0.500000 BAMP 
commentr 100ML or 200ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 0 

PB-210 i19es2c+oo 51.69 e PcI/sAnP e/2s/ee COLLECTION 
YIELD 7,S34OE+Ol 6.73 e PER CERT w i w e e  
PB-210 i,ge07c+oo 51.69 8 PCI/SAWP 9/19/88 ANALYSIS 

Type of analyria S * O S * O S * l Z  PO-AUTO S S I I I S L I Z S  
VOrlflOd by GL ( 9/26/88) and GL ( 9/26/e8) 
Dat., timr Counted 9/21/88 14138 
~ e n g t h  of count 1000 mln 
  re parer ZSVL 
Counting ryitem AS23 
Sample rlza O ~ S O O O O O  SAMP 
Commentr 1OOML Of 200ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 

PO-210 2,16se~+oi 5.43 PCI/SAMP 6/29/68 COLLECTION 
PO-210 l,933SC+Ol 5.43 c pcI/aup w i w e e  ANALYSIS 
Y ICLD e,67e7c+oi 4.45 a PCR CENT w i g m  

0 

0 

0 

0 
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0 

Sample ID 
Sample type 
Collection date, 
Receipt date 
Completion date 

Location 
Other 10's 
Comments 
Reoort to 

Flag date 

time t1/2J/ee o t o o  
n/29/ee 
9/26/88 
io/2e/ee 
IDtPOCATELLO 
FWC1298 ANDERSEN 
FMCO82SBB~PSD-OTA-3-ST2-5 
GERRY LUSTER 

Type of  ~analyris ****.***** PB ******I*** 
VerltlCtd by GL ( 9/26/88) and CL c 9/26/881 
Date, time COUntCd 9/19/88 14110 
Length ot count 1000 min 
Preparer ZSVL 
Counting system TN3D 
Sample size 0.2SOOOO 8AMP 
Comments SOML OF 200ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PB-210 2.2991Et00 71.35 a PCI/SAMP 9/19/88 ANALYSIS 
PB-210 2.3043EtOO 71.34 t PCIISAMP ~ 2 ~ 8 8  COLLECTION 
Y IELD 7.0~eictoi 8.05 a PER CENT 9/19/88 

TYPO OL analysis ****I***** POIAUTO * S I L Z * * * * S  
Verified by GL ( 9/26/88) and CL ( 9/26/88) 
Date, time Counted 9/aa/ee 13154 
Length o t  count 1000 mln 
Proparer ZSVL 
Counting system AS17 
Sample size 0.2S0000 SIMP 
Comments SOML OC 200ML 

NUCLIDE ACTIVITY 2 61C ERROR UUIT8 DATE 
PO-210 9.9S99CtOl 7.20 a PCI/SAMP g/ig/ee ANALYSIS 
PO-210 1.1262Ct02 7.21 a PCIISAMP n/zs/ee COLLECTION 
Y IELD 6.0874EtOl 6.83 a PER CENT 9/19/88 
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Sample ID 
Sample type 
Collection date, tlme 
Receipt date 
Completion date 

Location 
Other 1D.s 
Comments 
Report to 

Flap date 

PS E8.0S9SO 
FILTER 
e/zs/ee 0800 
8/29/88 
9/26/8n 
io/ze/m 
IOIPOCATELLO 
FMC1328 ANDCRSCN 
FMCO82588-P8D-QTA~3-8T8 
GERRY LUSTER 

. Type Of anrlYr18 ********** PO ********** 
verltled by GL ( 9/16/88) and GL ( 9/16/88) 
Data, time counted 9/19/88 14830 
Length of count 1000 min 
Preparer ZSVL 
Counting 8ystem AS13 
Sample size 0.2SOOOO 8AMP 
Common t s RECALCULATION SOML 01 200111, 

NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATE 
PO-? 10 3,2333#+02 9.S8 I PCI/8AMP 9/16/88 
PO-210 3,60SSE+02 9.~8 t PCI/SAMP e/2s/ee 
YIELD 7.3411E+01 9.43 I PER CENT 9/16/88 

0 

0 

0 

Type of  analysis s*s*s*sz~s pe ********** 
Verlfled by GL c 9/26/88) and CL ( 9/z6/80) 
Date, time countrd 9/16/88 14155 0 
Length ot count 1000 mln 
Preparer Z3VL 
Counting system TW3B 
sample r i m  01150000 8AMP 
Coaaentr RECALCULATION SOML 01 2OOML 

0 
NUCLIDE ACTIVITX 2 SIC ERROR UNIT8 DATE 
PB-110 4.866SL+00 39.99 % PCI/SAMP 9/16/88 ANALYSIS 
PB-210 4,emc+oo 39,99 % PCI/BAWP m w e e  COLLECTION 
YIELD 6,S12SL+01 8.53 t PER CENT 9/16/88 
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I 
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1. 

0 

0 

0 

0 

Sample ID PS 88.0595OX 
sample type FILTER 
Collection date, time 8/2~/88 0100 
Receipt date 8/29/88 
Completion datr 9/26/88 
Flaq date 15/18/88 
Locatlon IDIPOCATELLO 
Other ID': FWl32t ANDERSCN 
Comment: PMC082588.PSD-OTA-3~ST8 
Report to GERRY LUSTER 

Type o f  analyri: ********** PO ********** 
Verified by GL ( 9/26/88) and CL ( 9/26/88) 

Length of count 1000 min 
Date, tlmr Counted 9/19/88 14130 

Preparer 25% 
Countlnq :yotern AS21 
Sample a i m  0.250000 SAMP 
Comment: RECALCULATION, 50 ML Or 200 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PO-210 2,9?16ctO2 9.34 I PCI/aAMP 9/16/88 ANALYSIS 
PO-210 3.3130Et02 9.54 I PCI/SAMP 8/25/88 COLLECTION 
Y ICLD 1.8068EtOl 9.39 I PER CENT 9/16/88 

Type of ana~yrir ********** PB ********** 
Verified by GL ( 9/26/88) and CL ( 9/26/80) 
Date, time Counted 9/16/88 14155 
Lrnqth of count 1000 min 
Preparar ZSVL 
Counting system TN3D 
Sample rlze o.asoooo SAMP 
Comment: SOUL or ZOOML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PB-210 5.1069CtOO 38.20 I PCI/8AMP 9/36/88 ANALYSIS 
PB-liO 5.i1?0Et00 38.20 I PCI/SAMP 8/25/88 COLLEC?IDN 
YIELD 6,8061CtOl 8.91 I PER CENT 9/16/88 
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Sample ID 
Sample type 
Collection date, tlme 
Receipt date 
Completion date 
Flaq date 
Lacatlan 
Other I D ' S  
Comments 
Report to 

PS 88.05956 
FILTER 
'u/25/e8 o:oo 

n/ 0 1 0 0  
8/29/88 

10/28/88 
IDIPOCAlELLO 
FHC133: ANDERSEN 
FnCO8258B-PSO-OTR-3-ST8 
GERRY LUSTER 

Typr of analysls ********** P R  ********** 
Verified by GL (lo/ 8/88) and CL (101 8 / 8 8 )  
Date, tlme counted l o /  4/R6 14130 
Length of count 1000 min 
Preparer asvL 
Countlnq system S H 3 0  
Sample size 0.100000 SAMP 
Comments R ,  20 hL OF 200 

NUCLIDE bCTIVITY 2 SIG ERROR UNITS DATE 
P0-210 6.5335EiOO 77.32 % PCI/SAMP 10/ 4/88 ANALYSIS 
PB-210 6.5572PiOO 77.32 o PCIISAMP 8/25/88 COLLECTION 
Y IELO 7.0247EtOl 8.21 z PER CENT i o /  4/88 

Type of analysls **I******* PO-AUTO I********* 
Verified by GL ( I O /  8/88> and GL (io/ 8/88) 
Date, tlme counted 10/ 5 / 8 8  14133 
Lenqth of count 1000 min 
Precarer ASVL 
Counting system AS23 
Sample size 0.100000 SAMP 
Comments B, 20 PL OF 200 

NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE 
Po-210 5.9722E+02 8.10 S PCIISAMP 101 4 / 8 6  ANALYSIS 
PO-210 7.2868EiO2 R.10 0 PCI/SAhP 8 / 2 5 / 8 8  COLLECTION 
YIELD 7.65R4E+01 7.87 0 PER CENT 101 4 / 8 8  

a 
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Sample ID PS ee.os9sa 
Sample type FILTER 
Collection date, time 8 / 2 6 / 8 8  ox00 
Recelpt date 8/19/88 
Completlon date 9 / 2 6 / 8 8  
Flaq date 10/2e/ee 
Location IDtPOCATELLO 
Other ID'S FMC141: ANDERSEN 
Comments FMCO926@8-PSD-FB-STl 
Report tO GERRY LUSTER 

Type ot analysir * * * * * * * I S *  PB ********** 
veritied by GL ( 9/26/fie) and CL ( 9/26/88) 
Date, time counted 9/2o/ee 14x2s 
Length ot count 1000 mln 
Preparer ZSVL 
Counting ryrton SHlA 
Sample rlae 6 ,500000  SAMP 
Commontr 100ML OF 200ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PB-210 -2.9493E-01 363.98 a PCI/SAMP 9/20/8e ANALYSIS 
PB-210 -2.956OC-01 363.97 a PCIISAMP 8/26/88 COLLECTION 
YIELD 6.5436E*Ol 6.92 a PER CENT 9/20/88 

Type o t  analysir ******I*** POIAUTO *********I 
veritied by CL c 9/26/88) and GL ( 9/26/88) 
Date, time counted 9/22/88 13154 
Length of count 1000 ain 
Preearer ZSVL 
Counting ryrton AS21 
Sample size 0.500000 SAMP 
Comments 100NL O? 200ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNIZS DATE 
PO-210 3.7542E-01 24.80 8 PCI/SAMP 9/20/8@ ANALYSIS 

YIELD '1,3e98c+oi 4*65 PER CENT 9/20/80 
PO-210 4.6517C-Oi 24.80 a PCIISAMP 8/16/88 COLLECTION 
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Sample ID 
Sample type 
Collection date, 
Receipt date 
Complatlon date 
~ i r q  date 
Locrtlon 
Other ID’r 
Comments 
!?.per* t o  

PS ee.osgs9 
FILTER 

tlme 8/26/88 0800 

9/26/88 
i o / n / e e  
FMCl428 ANOCRSEN 

8/29/80 

IDtPOCATELLO 

F~C082688*PSD~FB-ST2-5 
GERRY LUSTER 

0 

0 

Type of analyrlr ZICIS5SLSL PB ********** 
verified by CL c 9/26/88) and GL ( 9/261ee) 
Data, tlme counted 9/20/88 14825 
Lenqtn of count 1000 min 
Preparer ZSVL 
Countinq iyrtam SH1B 
Sample rlze 0,500000 SAMP 
Commentr lOOML O? 200ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 0 

PB-zio -1.oes4ctoo 108.37 t PCI/SAMP e/z6/ee COLLECTION 
PB-210 -i,oe~oc+oo 108.37 t PCI/SAMP 9/20/88 ANALYSIS 

Y IFLD S.5406EtOl 6.65 I PER CENT 9/16/88 

Type of analyrlr SSSISISZII PO-AUTO *CIISLSSSS 
Verlfled bY GL ( 9/26/80) and GL c 9/26/88) 
Date, time Counted 9/22/8@ 13154 
Lenqtn of count 1000 mln 
Preparer ZSVL 
Counting ryrtem AS21 
Srmole ai20 0.50000D $AMP 
Commentr 100ML OF 2OOML 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE 
PO-2io 1.1923Lt00 15.90 t PCI/~AYP g/zo/ee ANALYSIS 
PO-210 1,4969EtOO is.90 t PCIISAMP w z 6 m  COLLECTION 
YIELD 5.6743E+01 4.91 t PER CENT g/zo/ee 

e 
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Sample ID PS 88.05960 
Sample type FILTER 
Collection date, time 8/26/88 0100 
Recelpt date 8/29/88 
Completion date 9/26/88 
Flap date 10/28/88 
Location IDIPOCATELLO 
Other 10.1 FMC1438 ANDBRSEN 
Comments FPC08268B-PSD-FB-ST6 
Report to GERRY LUSTER 

Type of analysis t*****StS* PB ********** 
Verified by GL ( 9/26/88) and GL ( 9/26/88) 
Data, time counted 9/20/88 14125 
Lengtn of count 1000 min 
Preparer ZSVL 
Countino system SHZA 
Sample size 0,500000 SAMP 
Comments 100 ML or 200 ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATE 
PB-210 -5~1751E-01 282.54 S PCI/SAMP 9/20/88 ANALYSIS 
PB-210 -5.1882E-01 282.54 # PCI/SAMP 8/26/88 CDLLBCTION 
Y ICLD 6.5215CtOl 6.03 S PER CENT 9/20/88 

Type of rnalysis I*IISSLSSS PO-AUTO LZISISLISS 
VerlLled by GL ( 9/26/88) and GL ( 9/16/88] 
Date, time counted 9/22/88 13154 
Lengtn o t  count 1000 min 
Preparer ZSVL 
Counting system Ad23 
Sample slta 0.500000 SAMP 
Comments lOo-ML or 200 ML 

NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATE - _._ -~ . . ~ . ~  - ~ .__. ~ 

PO-210 5.1196E-01 20.39 a PCI/dAMP 9/20/88 ANALYSIS 
PO-210 6,6465E-01 20;39 8 PCI/SANP 8/26/88 COLLECTION 
YIELD 8.1421EtOl 4.53 # PER CENT 9/20/88 

(P 
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Sample ID 
Semple type  
C o l l e c t i o n  d a t e ,  
Rece lp t  d a t e  
Cornpletlon d a t 0  
FIaq d a t e  
L o c a t i o n  
Other  ID’a 
Comments 
Repbrt to 

PS 88.0596OX 
FILTER 

t i m e  8/26/88 0100 
8/29/88 
9/26/88 
10/2e/ee 
IDIPOCATELLO 
FMCl431 ANDERSON 
FMC082688-PSD-FB-ST6 
GERRY LUSTER 

a 

0 

Type of a n r l y a l r  ********** pa ********** 
V e r l f i r d  by GL ( 9/26/88) and ~t ( 9/26/88) 
Date, t i m e  countad 9/zo/ee 14125 

1000 mln Lonqtn of count 
Pr epar or ZSVL 
Countfnq ayatem SH20 
Sample rise 0.495000 SIMP 
Cornmanta 99 ML or 200 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS DATE (9 
PB-210 -3.2133t-ot 423.49 s PCIIEAMP moms ANALYSIS 
PB-210 -3.2206C-01 413.49 a PCI/SAMP 8/26/88 COLLECTION 
YIELD 6.0744E+01 1 ~ 5 6  a PER CENT wzo/ee 

TYPO of a n a i y r i r  S t L I I I L I t l  PO-AUTO *SLLSLSSL*  
Vorlflrd by GL c 9/26/88) and CL c 9/26/88) 
Datb,  time Counted 9/22/88 13154 
Length of count 1000 mln 
Preparor ZSVL 
Countlng r y r t e m  ASN 
Sample tire 0.495000 SIMP 
Comrnentr 99 IL or 200 

8 NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATE 
POI210 9.3733E-02 53.94 a P c m u P  9/zo/ee ANALYSIS 
PO-210 1.4933C-01 53.93 8 PCIISAMP e / ~ / e e  COLLCCTION 
Y ICLD 6m3757E+01 d m e i  a PER CENT 9/2o/ee 

0 

c 
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Sample ID PS 1~8.0~961 

Collection date, time 8/26/88 0100 
Receipt date 8/29/88 
Completion date 9/26/88 
Flag date 1 0 1 2 ~ 8 8  

Other ID'S r w i 4 4 1  ANDERSCN 

Sample type FILTER 

Locat ion IDIPOCATELLO 

Comment1 FIC082688-PSD-rS-ST7 
Report to GERRY LUSTER 

Type of analyrir ********** PB ********** 
Verified by CL ( 9/26/88) and GL ( 9/26/88) 
Date, time counted 9/20/88 14125 
Length o t  count io00 nin 
Preparar ZSVL 
Counting ayatam SH3A 
Sanele alae 0.500000 S A I P  
Comment1 lOO*L or 200llL 

NUCLIDE ACTIVITY 2 SIC ERROR DATE 

PB.210 130.4) a PCI/SAIIP 8/26/88 COLLECTION 
YIELD 5.9095EtOl 7.24 a PER CENT 9/20/8e 

Type o f  analyrlr S S S I I * S S S S  POIAUTO S S S * I S t * S I  
Verified by GL c 9/26/88) and CL ( 9/26/88) 
Date, time counted 9/22/88 13154 
Length of count 1000 nin 
  re parer ESVL 
Counting ayatem AS18 
smp1a  ria. 0.500000 SIMP 
Comment1 1OOML OF 200llL 

NUCLIDE ACTIVITY 2 SIC ERROR UNITS D A W  
PO.210 2,0215E-01 33.96 a PcI/aAuP ~ 2 0 1 8 8  ANALYSIS 
PO-210 i.oioec-oi 33#97 a PCIISAMP 8/26/88 COLLECTION 
YIELD 7,363lCtOl 4.55 a PER CENT 9/20/8e 

0 

e 
L-123 



Sample ID PS ee.05962 

coiiection date, time 8/26/88 o t o o  
Receipt date a/29/aa 
Completion dnte 9/26/ee 
Flag date io/ze/e8 
Location IDtPOCATELLO 
Other I D ' r  FMC145i ANDCRSEN 
Cosmentr FMC082688-PSD-rB-STB 
~ e ~ e r e  to GERRY LUSTER 

Sample type FILTER 

Type of analysir ********** PB ********** 
Verified by CL ( 9/26/ee) and CL ( 9 m m )  
Dnte, time Counted 9/17/88 14110 
Length of count 1000 nin 
Preparer Z S V l  
Counting system TN38 
Sample size 0.150006 SAWP 
Commen t a 5OML OF 2OOML 

NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATE 
PB-210 1.5722E-01 975.51 8 PCI/SAWP 9/17/88 ANALYSIS 
PB-210 1.5754E-01 97s.so 8 PCI/SAMP 8/26/88 COLLECTION 
YIELD e.i469c+oi 9.31 8 PER CENT 9/17/88 

Type of analyrir *I******** PO-AUTO C * * I S S L * + L  
Verified bY GI, ( 9/26/88) and CL c 9/16/88) 
Data, time Counted 9/zo/ee, 14121 
Length of count 1000 nin 
Preparer z r v l  
Counting system AS23 
Sampln sira 0.250000 SAWP 
Comments SOUL or 200111, 

NUCLIDE ACTIVITY 2 SIC E R R O R  UNIT5 DATE 
PO-210 7.ss4ec-oi ~ 4 ~ 5 s  8 PWSAWP 9/17/ee ANALYSIS 
PO-210 e.2~37~-01 24*55 a PCI~SAWP ~/16/8e COLLECTION 
YIELD 7.e297~toi 6#47 8 PER CENT 9/i7/ee 

0 

0 

0 

0 
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Sample ID 
Sample type 
collection date, time 
Recaipt date 
Completion data 
Flag date 
Location 

Comments 
Report to 

Other ID'# 

Typo of analyrir 
Verified by 
Data, time COUnted 
Length of count 
Preparer 
Counting ryrtela 
SamDle r l z e  

PS 99.0S963 
FILTER 
e/2s/ee 0100 
e/29/8e 
9/26/8e 

10/29/88 
IDtPOCATCLLO 
W C 1 4 6 1  ANDCRSCN 
MC082698-PSD-FB-ST9 
GERRY LUSTER 

********** PB ********** 
GL ( 9/26/88) and GL ( 9/26/89) 

91171ee 14110 
1000 min 
ZSVL 
TN3D 

0.300000 SIMP 
Commentr 60ML 0 1  2OOML 

NUCLIDC ACTIVITY 2 SIG CRRDR UNITS DATC 
PB-210 1,3637Et00 134.07 PCI/SAMP 9/17/88 ANALYSIS 
PB-210 1.366SC+OO 134.06 a PCI/SAMP 8/26/99 COLLECTION 
Y ILLD 6.7844Ct01 10.64 t PER CENT 9/17/88 

Type of analyrlr *115*21*1* POIAUTO S S * S S I L * * *  
Varifiad by GL ( 9/26/98) and GL ( 9/26/88) 
Data, time countad 9/20/88 14121 
Length of count 1000 lain 
Preparar ZSVL 
Counting ryrtem AS24 
Sampla rita 0.300000 SANP 
Conmentr ~ O M L  or 2 0 0 ~ ~  

NUCLIDE ACTIVITY 2 SIC ERROR UNIT8 DATC 
PO-210 3.5946E-01 34158 8 PCI/SAMP 9/17/88 ANALYSIS 
PO-210 2,4193C-01 34.S8 PCI/SAMP 8/26/98 COLLECTION 
YIELO 6,98iec+oi 6.01 s PER CENT 9/17/8e 
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APPENDIX L.3 - Feedstock Radionuclide Data 

0 

0 

0 

0 

0 

0 

JES/045 L-127 



0 

0 

0 

0 
r u 
0 c 
VI 
@ 
W 
W 
b. 

c . 
0 - .. 

u 
E - 
Y 

ii 
-3 .- 
z o  

-1 U” 

L-129 
a 



G . 
c N 

* 
E 

c) 
d 

0 

L-130 

0 

0 

0 

0 

e 



0 

0 

0 

u 
E 

Y 

* "  



0 

0 

l. 
n 

0 
E 

Y 
- 
. 

Y L .  
u . i  
a m  

0 

0 

L-132 
e 



0 

APPENDIX L.4 - Summary o f  Analytical Data  
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T A B L E  L.4-1. COMPLETE L I S T  OF R A D I A N  SAMPLES R E C E I V E D  BY EERF 

0 

E E R F  NUMBER 

PS 88.05646 

0 
PS 88.05647 

PS 88.05648 

0 

0 

0 

0 

0 

0 

PS 88.05649 

PS 88.05650 

PS 88.05650X 

PS 88.05651 

PS 88.05652 

PS 88.05653 

PS 88.05654 

PS 88.05655 

PS 88.05656 

9/14/88 

COLLECTION RADIAN NO. RADIAN DESCRIPTION 

8/17/88 MS18,23,75 MSS081788-MMlll-IN-2-PRA 
MSS081788-MMlll-IN-2-PRN 
MSS081788-MMlll-IN-2-F 
PROBE RINSE AND FILTER 

8/17/88 MS17 MSS081788-MMlll-IN-2-IR 
IMPINGER 

8/17/88 HS20,24,71 MSSO81788-MMlll-OTA-2-PRA 
MSS081788-UUlll-OTA-2-PRA 
MSSo81788-"111-OTA-2-F 
PROBE RINSE AND ?ILTER 

8/17/88 MS28 MSS081788-MMlll-OTA-2-IR 
IMPINGER 

8/17/88 MS21.25.72 MSS081788-MUlll-OTB-2-PRA 
MSS081788-HM111-0TB-2-PRN 
MSS081788-MMlll-OTB-2-F 
PROBE RINSE AND FILTER 

8/17/88 11521.25.72 MSS081788-MHlll-OTB-2-PRA 
MSS081788-MMlll-OTB-2-PRN 
MSSO81788-"111-OTB-2-F 
PROBE RINSE AND FILTER 

8/17/88 MS29 MSS081788-UHlll-OTB-2-IR 
IMPINGER 

8/17/88 MS19.26.73 MSS081788-MHlll-OTC-2-PRA 
MSS081788-MMlll-OTC-2-PRN 
M55081788-MUlll-OTC-2-F 
PROBE RINSE AND FILTER 

8/17/88 MS30 MSS081788-MHlll-OTC-2-IR 
IMPINGER 

8/19/88 MS99,82,84 MSSO81988-MMlll-OTD-5-PRA 
M S S O ~ ~ ~ ~ ~ - M M ~ ~ ~ - O T D - ~ - P R N  
MSS081988-"111-OTD-5-F 
PROBE RINSE AND FILTER 

8/19/88 MS83 HSSO819-UMlll-OTD-5-IR 
IMPINGER 

8/17/88 PIS49 MSSO81788-FS-2-C 
FEEDSTOCK 

PS 88.05657 8/17/88 MS32,33,80 MSS081788-MMlll-IN-3-PRA 
MSS081768-lMlll-IN-3-PRN 
MSS081788-"111-IN-3-F 
PROBE RINSE AND FILTER 

PS 8 8 . 0 5 6 5 8  8/17/88 MS34 

0 
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MSS081788-MHlll-IN-3-IR 
IMPINGER 



e 

PS 88.05659 8/17/88 HS39,43,76 MSS081788-HMlll-OTA-3-PRA 
HSSo8l788-HHlll-OTA-3-PRN 
MSS081788-"111-OTA-3-F 
PROBE RINSE AND PILTER 

HSS081788-HMll1-OTA-3-IR 
IHPINGER 

e 

PS 88.05660 8/17/88 

PS 88.05660X 8/17/88 

HS46 

HS46 MSS081788-MM111-OTA-3-IR 
IHPINGER 

PS 88.05661 8/17/88 MS38,41,77 HSS081788-HHlll-OTB-3-PRA 
HSSO81788-HMlll-OTB-3-PRN 
HSS081788-MMlll-OTB-3-F 
PROBE RINSE AND FILTER 

HSS081788-MM111-OTB-3-IR 
IHPINGER 

HSS081788-HMlll-OTC-3-PRA 
MSSO81788-MMlll-OTC-3-PRN 
MSSO81788-MHlll-OTC-3-F 
PROBE RINSE AND FILTER 

e 
PS 8 8 . 0 5 6 6 2  8/17/88 

PS 88.05663 8/17/88 

MS35 

MS36.42.18 

e 
PS 8 8 . 0 5 6 6 4  8/17/88 

PS 88.05665 8/17/88 

HS45 

US37,40,19 

HSS081788-MMlll-OTC-3-IR 
IHPINGER 

MSS081788-MUlll-OTD-3-PRA . ~~~. 
MSS081788-HHlll-OTD-3-PRN 
HSS081788-MMlll-OTD-3-F 
PROBE RINSE AND FILTER e 

PS 8 8 . 0 5 6 6 6  8/17/88 

PS 88.05667 8/17/88 

PS 8 8 . 0 5 6 6 8  8/18/88 

MS44 

MS50 

HS55.57.98 

HSSO81788-~Hlll-OTD-3-IR 
IMPINGER 

HSSO81788-IS-3-C 
FEEDSTOCK 

0 MSSO81888-HMlll-IN-4-PRA 
MSSO81888-HMlll-IN-4-PRN 
MSS081888-MMlll-IN-4-F 
PROBE RINSE AND FILTER 

PS 88.05669 8/18/88 

PS 88.05670 8/18/88 

HS59 

HS53.52.94 

HSSO81888-MHlll-IN-4-IR 
I HPI NGER 

e MSSOB1888-MM111-OTA-4-PRA 
MSS081888-MHlll-OTA-4-PRN 
HSSO81888-HMlll-OTA-4-F 
PROBE RINSE AND FILTER 

HSSO81888-HMl11-OTA-4-PRA 
MSSO81888-MUlll-OTA-4-PRN 
HSSO81888-HMlll-OTA-4-~ 
PROBE RINSE AND FILTER 

PS 88.05670X 8/18/88 HS53.52.94 

e 
PS 88.05671 8/18/88 MS60 HSSO81888-MMlll-OTA-4-IR 

IMP INGER 
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0 

0 

0 

0 

0 

0 

0 

0 

PS 88.05672 

PS 88.05673 

PS 88.05674 

PS 88.05675 

PS 88.05676 

PS 88.05677 

PS 88.05678 

PS 88.05800 

PS 88.05800X 

PS 88.05801 

PS 88.05802 

PS 88.05803 

PS 88.05804 

PS 88.05805 

PS 88.05806 

PS 88.05807 

PS 88.OS808 

PS 88.05809 

8/18/88 

8/18/88 

8/18/88 

8/18/88 

8/18/88 

8/18/88 

8/18/88 

8/19/88 

8/19/88 

8/19/88 

8/19/88 

8/19/88 

8/17/88 

8/17/88 

8/17/88 

8/17/88 

8/17/88 

8/17/88 

MS54,65.95 

m551 

11558.56.96 

m562 

MS64.63.97 

m561 

m581 

11585.87.92 

MS85,87,92 

m586 

MS88.89.91 

m590 

MSlOO 

MSlOl 

PIS102 

m5103 

m5104 

m5105 

1-137 

MSS081888-MMlll-OTB-4-PRA 
MSS081888-MMlll-OTB-4-PRN 
MSSO81888-MM111-OTB-4-F 
PROBE RINSE AND FILTER 

MSS081888-MMlll-OTB-4-IR 
IMPINGER 

MS5081888-MMlll-OTC-4-PRA 
MS5081888-MMlll-OTC-4-PRN 
MS5081888-MMlll-OTC-4-F 
PROBE RINSE AND FILTER 

nSS081888-nMlll-OTC-~-IR 
IMPINGER 

MSS081888-MMlll-OTD-4-PRA 
MSS081888-MMlll-OTD-4-PRN 
MSSO81888-MM111-OTD-4-F 
PROBE RINSE AND FILTER 

MSS081888-MMlll-OTD-4-IR 
IRPINGER 

MSSO81888-PS-4-C 
FEEDSTOCK 

M S S O ~ ~ ~ ~ ~ - M M ~ ~ ~ - I N - F B - P R A  
M s S O ~ ~ ~ ~ ~ - M M ~ ~ ~ - I N - P B - P R N  
M s S O B ~ ~ ~ ~ - M M ~ ~ ~ - I N - F B - F  
PROBE RINSE AND FILTER 

MSSO81988-MMlll-IN-FB-PRA 

MSS081988-MMlll-IN-FB-F 
PROBE RINSE AND FILTER 

M s S ~ ~ ~ ~ ~ ~ - M M ~ ~ ~ - I N - P B - P R N  

MSS081988-MMlll-IN-FB-IR 
IMPINGER 

M s S O B ~ ~ ~ ~ - M M ~ ~ ~ - O T A - F B - P R A  
M S S O ~ ~ ~ ~ ~ - M M ~ ~ ~ - O T A - F B - P R N  
M S S O ~ ~ ~ ~ ~ - M M ~ ~ ~ - O T A - F B - F  

M S ~ ~ ~ ~ ~ ~ ~ - M M ~ ~ ~ - O T A - F B - I R  

PROBE RINSE AND FILTER 

IMPINGER 

MSS081788-PSD-IN-1-STl 

MSS081788-PSD-IN-1-STZ TO 5 

MSS081788-PSD-IN-l-ST6 

MSS081788-PSD-IN-l-ST7 

MSS081788-PSD-IN-l-STB 

MSS081788-PSD-IN-l-ST9 



Ps 88.05810 

PS 88.05810X 

PS 88.05811 

PS 88.05812 

PS 88.05813 

PS 88.05814 

PS 88.05815 

PS 88.05816 

PS 88.05817 

PS 88.05818 

PS 88.05819 

PS 88.05820 

PS 88.05820X 

PS 88.05821 

PS 88.05822 

PS 88.05823 

PS 88.05824 

PS 88.05825 

PS 88.05826 

PS 88.05827 

PS 88.05828 

PS 88.05829 

PS 88.05830 

PS 88.05830.x 

PS 88.05831 

PS 88.05832 

PS 88.05833 

PS 88.05834 

e s  88.05835 

PS 88.05836 

8/17/88 

8/17/88 

8/17/88 

8/17/88 

8/17/88 

8/17/88 

8/17/88 

8/18/88 

8/18/88 

8/18/88 

8/18/88 

8/18/88 

8/18/88 

8/18/88 

8/18/88 

8/18/88 

8/18/88 

8/18/88 

8/18/88 

6/18/88 

8/19/88 

8/19/88 

8/19/88 

8/19/88 

8/19/88 

8/19/88 

8/19/88 

8/19/88 

8/19/88 

8/19/88 

0 

PIS106 

MS106 

MS107 

MSlO8 

MS109 

MSl10 

MSlll 

MSll2 

PIS113 

PIS114 

MS115 

MS116 

MS116 

PIS117 

PIS118 

MS119 

MSl2O 

MSl2l 

MS122 

115123 

MS124 

115125 

PIS126 

MS126 

PIS127 

MS128 

MS129 

PIS130 

MS131 

PIS132 

PISS081788-PSD-OTC-1-ST1 

HSS081788-PSD-OTC-1-ST1 

HSS081788-PSD-OTC-1-ST2 TO 5 

MSSO81788-PSD-OTC-l-ST6 

MSS081788-PSD-OTC-l-ST7 

MSSO81788-PSD-OTC-l-ST8 

MSSO81788-PSD-OTC-l-ST9 

MSSO81888-PSD-IN-2-STl 

PISSO81888-PSD-IN-2-ST2 TO 5 

PISS081888-PSD-IN-2-ST6 

MSS081888-PSD-IN-2-ST7 

USSO81888-PSD-IN-Z-ST8 

MSSO81888-PSD-IN-2-ST8 

MSSO81888-PSD-IN-2-ST9 

HSS081888-PSD-OTC-2-STl 

PISS081888-PSD-OTC-S-ST2 TO 5 

MSSO81888-PSD-OTC-S-ST6 

MSS081888-PSD-OTC-2-ST7 

MSS081888-PSD-OTC-2-STB 

MSS081888-PSD-OTC-2-ST9 

PISS081988-PSD-IN-3-STl 

MSS081988-PSD-IN-3-ST2 TO 5 

MSSO81988-PSD-IN-3-ST6 

MSSO81988-PSD-IN-3-ST6 

MSS081988-PSD-IN-3-ST7 

HSSO81988-PSD-IN-3-ST8 

MSS081988-PSD-IN-3-ST9 

MSSO81988-PSD-OTC-3-STl 

MSSO81988-PSD-OTC-3-ST2 TO 5 

MSS081988-PSD-OTC-3-ST6 

0 

0 

0 

0 

0 

0 

0 

L-138 

0 

Y 

- 



0 

0 

0 

0 

0 

PS 88.05837 

PS 88.05838 

PS 88.05839 

PS 88.05858 

PS 88.05859 

PS 88.05860 

PS 8 8 . 0 5 8 6 0 X  

PS 88.05861 

PS 88.05862 

PS 88.05863 

PS 88.05864 

PS 88.05865 
0 

PS 88.05866 

PS 88.05867 
0 

0 

PS 88.05868 

PS 88.05869 

8/19/88 

8/19/88 

8/19/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

MS133 

HS134 

MS135 

FMCl.2.3 

FHC4 

FHC5.6.1 

FNC5.6.1 

FHC8 

FNC9,10,11 

FNC12 

FNC82 

HSS081988-PSD-OTC-3-ST7 

MSSO81988-PSD-OTC-3-ST8 

MSS081988-PSD-OTC-3-ST9 

FMC082488-HHlll-IN-l-PRA 
FHCO82488-NNlll-IN-1-PRN 
FMC082488-"111-IN-1-F 
PROBE RINSE AN0 FILTER 

PMC082488-HNlll-IN-l-IR 
IMPINGER 

FHCO82488-NN111-OTA-1-PRA 
PHC082488-NNlll-OTA-l-PRN 
FHCO82488-NNlll-OTA-1-F 
PROBE RINSE AND FILTER 

PflC082488-NRlll-OTA-l-PRA 
FNCO82488-NNlll-OTA-1-PRN 
FHCO82488-NNlll-OTA-1-F 
PROBE RINSE AND FILTER 

FNCO82488-NNlll-OTA-l-IR 
IHPINGER 

PNC082488-"111-OTB-I-P~ 
FNCO82488-NHI11-OTB-l-PRN 
FHC082488-NNlll-OTB-1-F 
PROBE RINSE AN0 FILTER 

PHC082488-NNlll-OTB-l-lR 
IHPINGER 

PNCO82488-FS-1 
FEEDSTOCK 

FNC13,14,15 FRC082488-NNlll-IN-2-PRA 
FNC082488-HNlll-lN-2-PRN 
FHC082488-"111-IN-2-F 
PROBE RINSE AND FILTER 

FNC16 FMCO82488-NHlll-IN-2-lR 
INPINGER 

FNC17,18,19 PNC082488-NNlll-OTA-2-PRA 
FNCO82488-NNlll-OTA-2-PRN 
FNCO82488-NNlll-OTA-2-F 
PROBE RINSE AND FILTER 

FNC20 FNCO82488-HRlll-OTA-2-IR 
INPINGER 

FNC21,22,23 FNCO82488-NNlll-OTB-2-PRA 
FRCO82488-NNlll-OTB-2-PRN 
FNC082488-NNlll-OTB-2-P 
PROBE RINSE AND FILTER 

1-139 

0 



PS 88.05870 

PS 88.0587OX 

8/24/88 

8/24/88 

FMC24 FNCO82488-MMlll-OT8-2-IR 
IMPINGER 

e 

fMC24 T N C 0 8 2 4 8 8 - M M l l I - O T B - 2 - I R  
IMPINGER 

e PS 88.05871 

PS 88.05872 

8/24/88 

8/25/88 

FMC83 FMCO82488-FS-2 
FEEDSTOCK 

FMC26,27,28 FMC082588-MMlll-IN-3-PRA 
FMCD82588-MMlll-IN-3-PRN 
FMCO82588-MMlll-IN-3-F 
PROBE RINSE AND FILTER 

0 PS 88.05813 

PS 88.05874 

8/25/88 

8/25/88 

FMC29 FMC082588-MHlll-IN-3-IR 
IMPINGER 

PMC30.31.32 FMCO82588-MMlll-OTA-3-PRA 
FMCO82S88-MMlll-OTA-3-PRN 
FMCO82588-MMlll-OTA-3-F 
PROBE RINSE AND FILTER 

0 PS 88.05875 

PS 88.05876 

8/25/88 

8/25/88 

PMC73 FMC082588-MMlll-OTA-3-IR 
IMPINGER 

PMC33,34,35 FMC082588-MMlll-OTB-3-PRA 
FMCO82588-MHlll-OTB-3-PRN 
FMCO82588-MMlll-OTB-3-F 
PROBE RINSE AND FILTER 

PS 88.05877 

PS 88.05878 

PS 88.05879 

8/25/88 

8/25/88 

8/25/88 

FMC36 FMC082588-MMlll-OTB-3-IR 
IMPINGER 

FMC84 FMCO82588-FS-3 
FEEDSTOCK 

FMC37,38,39 FMCO82588-MMlll-IN-4-PFA 
FMCO82588-MMlll-IN-4-PRN 
FMCOB2588-MMlll-IN-4-F 
PROBE RINSE AND FILTER 

FMC40 FMCO82588-MMlll-IN-4-IR 
IMPINGER 

0 

1 

0 '  
1 

PS 88.05880 

PS 88.0588OX 

PS 88.05881 

8/25/88 

8/25/88 

8/25/88 

FMC40 FMC082588-MMlll-IN-4-IR 
IMPINGER 

PMC41.42.43 FMC082588-MMlll-OTA-4-PRA 
FMCO82588-MMlll-OTA-4-PRN 
FMCO82588-MMlll-OTA-4-F 
PROBE RINSE AND FILTER 

1 
.I 

PS 88.05882 

PS 88.05883 

8/25/88 

8/25/86 

FMC44 FMC082588-MMlll-OTA-4-IR 
IMPINGER 

FMC45.46.47 FMCO82588-MMlll-OTB-4-PRA ~ _ .  .._ 
FRCO82588-MMlll-OTB-4-PRN 
FMCO82588-MHlll-OTB-4-F 

e 

L-140 



0 

8 PROBE RINSE AND FILTER 

PS 

PS 

PS 

88.05884 

88.05885 

88.05886 

8/25/88 

8/25/88 

8/26/88 

FMC48 

FMC85 

FMC49,50,51 

FMCO82588-MMlll-OTB-4-IR 
IMPINGER 

FMCO82588-PS-4 
FEEDSTOCK 

8 FMC082688-MMlll-OTA-5-PRA 
FMCO82688-MMlll-OTA-5-PRN 
FMC082688-MMlll-OTA-5-F 
PROBE RINSE AND FILTER 

PS 

P5 

88.05887 

88.05888 

8/26/88 

8/26/88 

FMC52 

FMC53,54,55 

FMC082688-MMlll-OTA-5-IR 
I MP I NGER 

FMC082688-HMlll-OTB-5-PRA 
FMC082688-MHlll-OTB-5-PRN 
FMC082688-MMlll-OTB-5-F 
PROBE RINSE AND FILTER 

FMC082688-MMlll-OTB-5-IR 
IMPINGER 

FMC082688-MMlIl-OTA-6-PRA 
FMCO82688-MMlll-OTA-6-PRN 
FMC082688-MMlll-OTA-6-F 
PROBE RINSE AND FILTER 

FMCO82688-MMlll-OTA-6-PRA 
FMCO82688-MMlll-OTA-6-PRN 
FMCO82688-MM111-OTA-6-F 
PROBE RINSE AND FILTER 

FMCO82688-MUlll-OTA-6-IR 
IMPINGER 

0 

PS 

PS 

88.05889 

88.05890 

8/26/88 

8/26/88 

FMC56 

FMC57,58,59 0 

88.05890X 8/26/88 PS 

0 
PS 

es 

88.05891 

88.05892 

8/26/88 

8/26/88 

FMC60 

FMC61,62,63 FMCO82688-MMlll-OTB-6-PRA 
FMC082688-MMlll-OTB-6-PRN 
FMCO82688-MMlll-OTB-6-F 
PROBE RINSE AND FILTER 0 

PS 

PS 

88.05893 

88.05894 

8/26/88 

8/26/88 

FMC64 

FMC65,66,67 

FMCO82688-MI(lll-OTB-6-IR 
IMPINGER 

FMC082688-MHlll-OTA-7-PRA 
FMCO82688-MMlll-OTA-7-PRN 
FMC082688-MHlll-OTA-7-F 
PROBE RINSE AND FILTER 

FMC082688-MMlll-OTA-7-IR 
IMPINGER 

FMC082688-MHlll-OTB-7-PRA 
FMCO82688-MUlll-OTB-7-PRN 
FMC082688-MMlll-OTB-7-F 
PROBE RINSE AND FILTER 

0 
PS 

PS 

88.05895 

88.05896 

8/26/88 

8/26/88 

FMC68 

FMC69,70,71 

0 
PS 88.05897 8/26/88 FMC72 FMC082688-MMlll-OTB-7-IR 

I PIP INGER 

0 

L-141 

e 



PS 88.05898 

PS 88.05899 

PS 88.05900 

PS 88.059OOX 

PS 88.05901 

PS 88.05902 

PS 88.05903 

PS 88.05904 

PS 88.05905 

PS 88.05906 

PS 88.05907 

PS 88.05908 

PS 88.05909 

PS 88.05910 

PS 88.05910x 

PS 88.05911 

PS 88.05912 

PS 88.05913 

PS 88.05914 

PS 88.05915 

PS 88.05916 

PS 88.05917 

PS 88.05918 

PS 88.05919 

8/26/88 

8/26/88 

8/26/88 

8/26/88 

8/26/88 

8/27/88 

8/23/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

FMC 74’75.76A PMCO82688-MMlll-IN-PB-PRA 
PHCO82688-HMlll-IN-PB-PRN 
PMC082688-MMlll-IN-FB-F 
PROBE RINSE AND FILTER 

PMC77 PMCO82688-MMlll-IN-PB-IR 
IMPINGER 

€MC78,79,80A PHCO82688-”111-OUT-PB-PRA 
PMC082688-MMlll-OUT-FB-PRN 
FMC082688-”111-OTB-FB-F 
PROBE RINSE 

PHC78,79 
FMCO8268R-**lll 
PROBE RIb 

PMC81 PMC082688-HHlll-OUT-FB-IR 
IMPINGER 

FMC140 PMC082788-HHlll-RB-F 

~ n c 2 s  PMCO82388-PROBE BLANK 

FMC86 FMCO82488-PSD-IN-l-STl 

PMC87 PMC082488-PSD-IN-1-ST2-5 

PMC88 PMC082188-PSD-IN-l-ST6 

PMC89 PHCO82488-PSD-IN-l-ST7 

PMC9 0 PMCO82488-PSD-IN-l-ST8 

PMC91 FMCO82488-PSD-IN -1-ST9 

PMC92 PMC082488-PSD-OTA-1-STl 

PMC92 FMC082488-PSD-OTA-1-ST1 

PMC93 PMC082488-PSD-OTA-1-ST2-5 

FMC94 PMC082488-PSD-OTA-l-ST6 

PMC95 FMCO82488-PSD-OTA-l-ST7 

FMC96 PMCO82488-PSD-OTA-l-ST8 

PMC97 PHCO82488-PSD-OTA-l-ST9 

PMC98 PHCO82488-PSD-OTB-1-ST1 

FMC99 PMC082488-PSD-OTB-1-ST2-5 

PMC100 FMCO82488-PSD-OTB-l-ST6 

PMC101 FHCO82488-PSD-OTB-l-ST7 

L-142 



0 

e 

e 

e 

e 

0 

e 

e 

e 

l 

0 

1,. 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

88.05920 

88.05920X 

88.05921 

88.05922 

88.05923 

88.05924 

88.05925 

88 .OS926 

88.05927 

88.05928 

88.05929 

88.05930 

88.05930X 

88.05931 

88.05932 

88.05933 

88.05934 

88.05935 

88.05936 

88.05937 

88.05938 

88.05939 

88.05940 

88.05940X 

88.05941 

88.05942 

88.05943 

88.05944 

88.05945 

88.05946 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

' 8/2 4/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/24/88 

8/25/88 

8/2 5/88 

8/25/88 

8/25/88 

8/25/88 

8/25/88 

8/25/88 

8/25/88 

PMC102 

FMC102 

FMC103 

FMC104 

FMC105 

FMClO6 

FMC107 

PMClO8 

FMClO9 

FRCl10 

FMC111 

FMC112 

FMC112 

FMCl13 

PMC114 

PMCll5 

PMC116 

FMC117 

PMCll8 

FMC119 

PMCl20 

FMC121 

~ncizz 

PMC122 

FMCl23 

FMC124 

PMC125 

PMCl26 

PMC127 

PMC128 

1-143 

PMCO82488-PSD-OTB-1-ST8 

PMC082488-PSD-OTB-l-ST8 

PMC082488-PSD-OTB-l-ST9 

FMC082488-PSD-IN-2-STl 

FMC082488-PSD-IN-2-ST2-5 

PMCO82488-PSD-IN-2-ST6 

PMC082488-PSD-IN-2-ST7 

FMCO82488-PSD-IN-2-ST8 

FMC082488-PSD-IN-2-ST9 

PMC082488-PSD-OTA-2-STI 

PMC082488-PSD-OTA-2-ST2-5 

FMC082488-PSD-OTA-2-STb 

FMCO82488-PSD-OTA-2-ST6 

FMC082488-PSD-OTA-2-ST7 

FMC082488-PSD-OTA-2-ST8 

FMC082488-PSD-OTA-2-ST9 

PMC082488-PSD-OTB-2-STl 

PMC082488-PSD-OTB-2-ST2-5 

PMCO82488-PSD-OTB-2-ST6 

CMC082488-PSD-OTB-2-ST7 

PMCO82488-PSD-OTB-2-ST8 

FMC082488-PSD-OTB-2-ST9 

PMCO82588-PSD-IN-3-STl 

PMC082588-PSD-IN-3-STI 

FMC082588-PSD-IN-3-ST2-5 

FMC082588-PSD-IN-3-ST6 

PMCO82588-PSD-IN-3-ST7 

PMCO82588-PSD-IN-3-STB 

FMC082588-PSD-IN-3-ST9 

PMCO82588-PSD-OTA-3-STl 



PS 

PS 

" C  r.7 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

83.05947 

88.05948 

0 0  ace49 

83.05950 

88.05950X 

88.05951 

88.05952 

88.05953 

88.05954 

88.05955 

88.05956 

88.05957 

88.05958 

88.05959 

88.05960 

88.05960X 

88.05961 

88.05962 

88.05963 

8 8 . 0 6 0 8 0  

U".".,, 

8/25/88 

8/25/88 

8 / 2  5/88 

8/25/88 

8/25/88 

8/25/88 

8/25/88 

8/25/88 

8/25/88 

8/25/88 

8/25/88 

8/25/88 

8/26/88 

8/26/88 

8/26/88 

8/26/88 

8/26/88 

8/26/88 

8/26/88 

8/18/88 

FHC129 

FHC130 

??IC131 

PMC132 

FMC132 

FHCl3 3 

PHCl29 

FHCl30 

PHC131 

FHC132 

FHC133 

FHC134 

FMC141 

FMCl42 

FHC143 

FMC143 

FHC144 

FHC145 

PMC146 

HS48 

FMCO82588-PSD-OTA-3-ST2-5 

PMCO82588-PSD-OTA-3-ST6 

F?IC08?538-PSD-OTA-3-ST7 

FMCO82588-PSD-OTA-3-ST8 

FHCO82588-PSD-OTA-3-ST8 

FMCO82588-PSD-OTA-3-ST9 

PHCO8258B-PSD-OTB-3-STl 

PHC082588-PSD-OTB-3-ST2-5 

FHCO82588-PSD-OTB-3-ST6 

FHC082588-PSD-OTB-3-ST7 

FMCO82588-PSD-OTB-3-ST8 

FMC082588-PSD-OTB-3-ST9 

FMCO82688-PSD-FB-STl 

PMC082688-PSD-FB-ST2-5 

FMCO82688-PSD-FB-ST6 

FHCO82688-PSD-PB-ST6 

PMCO82688-PSD-FB-ST7 

FMCO82688-PSD-PB-ST8 

FHC082688-PSD-FB-ST9 

HSS081888 
"03 BLANK 

HSSO81888 
"03 BLANK 

MSSO81888 
ACETONE REAGENT BLANK 
ARC- 

e 

0 

e 

0 

0 

0 
PS 88.06080X 8/18/88 PIS48 

PS 88.06081 8/18/88 US41 

0 PS 88.06082 8/16/88 US16 HSSO81688-FS-1-C 
COMPOS I TE 
ARCHIVED SAMPLE 

PS 88.06083 8/16/88 US13,14,70 HSSO81688-HMlll-IN-1-P~ 
MSS081688-HMlll-IN-l-PRN 
MSS081688-HHlll-IN-1-F 
PROBE RINSE AND FILTER 
ARCHIVED SAMPLE 

HSSO 81688-HMlll-IN-1-IR 
IHPINGER 

0 

PS 88.06084 8/16/88 PIS15 
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0 

0 ARCHIVED SAMPLE 

0 

0 

0 

0 

PS 88,06085 

PS 88.06086 

PS 88.06087 

PS 88.06088 

PS 88.06089 

PS 88.06090 

PS 88.06090X 

8/16/88 

8/16/88 

8/16/88 

8/16/88 

8/16/88 

8/16/88 

8/16/88 

PS 88.06091 8/16/88 

0 

PS 88.06092 8/16/88 

PS 88.06093 8/17/88 
0 

Ps 88.06094 8/17/88 

PS 88.06095 8/19/88 

MS10.11.66 

HS12 

MS7,8,61 

MS9 

HS4,5,68 

HS6 

MS6 

MSl,2,69 

HS3 

MS22,27,74 

MS31 

M93 

MSS081688-"111-OTA-1-PRA 
MSS081688-MHlll-OTA-l-PRN 
MSS081688-HHlll-OTA-1-F 
PROBE RINSE AND FILTER 
ARCHIVED SAMPLE 

HSSO 81688-MMlll-OTA-1-IR 
IMPINGER 
ARCHIVED SAMPLE 

MSS081688-MMlll-OTB-1-PRA 
MSS081688-~Hlll-OTB-l-PRN 
HSS081688-MHlll-OTB-1-F 
PROBE RINSE AND FILTER 
ARCHIVED SAMPLE 

HSSO8 1688-HHlll-OTB-1-IR 
I HP INGER 
ARCHIVED SAMPLE 

MSS081688-MHlll-OTC-1-PRA 
HSS081688-HMlll-OTC-1-PRN 
MSS081688-HMlll-OTC-1-F 
PROBE RINSE AND FILTER 
ARCHIVED SAMPLE 

PISSO8 1688-MMlll-OTC-l-IR 
IMPINGER 
ARCHIVED SAMPLE 

HSSO8 1688-MHlll-OTC-1-IR 
IHPINGER 
ARCHIVED SAMPLE 

MSS081688-MMlll-OTD-PRA, 
MSS081688-MMlll-OTD-1-PRN 
HSS081688-UMlll-OTD-F. 
PROBE RINSE AND FILTER 
ARCHIVED S M P L E  

HSSO8 1688-HH111-OTD-l-IR 
IHPINGER 
ARCHIVED SAMPLE 

MSS081788-HH111-0TD-2-PRA 
MSS081788-MMlll-OTD-2-PRN 
HSSO81788-MHlll-OTD-2-F 
PROBE RINSE AND FILTER 
ARCHIVED SAMPLE 

HSSO81788-HMlll-OTD-2-IR 
IHPINGER 
ARCHIVED SAHPLE 

MSSO81988-MMlll-PS-5-C 
FEEDSTOCK 

1-145 



TABLE L.4.2. SUMMARY OF RADIONUCLIDE ANALYTICAL DATA, 
FMC, POCATELLO, IDAHO (August 1988) 

P i c 0  Cur ies p e r  sample 

EERF 
Sampl ea 
Number 

88.05858 
88.05859 
88.05860 
88 .05860~ 
88.05861 
88.05862 
88.05863 
88.05864 
88.05865 
88.05866 
88.05867 
88.05868 
88.05869 
88.05870 
88.05870~ 
88.05871 
88.05872 
88.05873 
88.05874 
88.05875 
88.05876 
88.05877 
88.05878 
88.05879 
88.05880 

8 8 . 0 5 8 8 0 ~  

Pb-210 
Act  i v i  t y  

Col l e c t i o n  

5.4604Et03 
2.3531Et00 
7.0200Et00 
4.2202Et01 
3.1986Et00 
6.2050Et01 
2.8280Et00 
2.4157Et01 
7.8861Et01 
2.3720Et00 
1.1225Et02 

7.8461Et01 
1.0477Et00 

2.7947Et01 
8.2276Et01 

6.9806Et01 
1.8656Et00 
6.4608Et02 

2.0662Et01 
2.1915Et02 
2.6980Et00 
1.5813Et00 

-1.4228Et00. 

5.6173E-01 

9.6967E-01 

5.5357E-01 

2C7(%)b 

9.23 
121.69 
617.92 

86.02 
34.03 

116.71 
43.20 
43.10 
53.90 
86.61 
65.34 

121.68 
77.19 

293.63 
326.21 

19.53 
50.41 

144.39 
65.22 
36.97 
16.83 

167.03 
18.32 
17.09 
45.35 

, 67.01 

Po-210 
A c t i v i t y  

Col 1 e c t i o n  

1.1430Et02 
3.1935Et02 
4.7164Et03 
5.2474Et03 
2.6399Et01 
7.5366Et03 
4.0504Et01 
2.4167Et01 
6.0136Et03 
2.0020Et02 
4.7543Et03 
1.6115Et01 
8.0955Et03 
1.1127Et02 
1.031 1 Et02 
2.3010Et01 
4.1130Et03 
1.0890Et02 
4.3838Et03 
2.3577Et01 
5.7250Et03 
4.4874Et01 
2.3347Et01 
3.3073Et03 
7.4767Et01 
7.8694Et01 

2 0  (%)b 

37.09 
8.23 
9.35 
9.57 
5.24 
9.06 
7.62 
8.15 
9.62 

11.66 
9.69 
8.34 
9.47 

15.83 
8.66 
7.77 
9.36 
8.96 
8.84 
7.36 
9.80 
7.35 
7.85 
9.11 
7.95 
7.54 
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TABLE L.4.2. SUMMARY OF RADIONUCLIDE ANALYTICAL DATA, 
FMC, POCATELLO, IDAHO (August 1988) (continued) 

Pic0 Curies per  sample 

EERF Pb-210 Po-210 
Sample, A c t i v i t y  A c t i v i t y  
Number C o l l  ec t i on  2 0  (%)b C o l l  ec t i on  20 (%)b 

88.05881 
88.05882 
88.05883 
88.05884 
88.05885 
88.05886 
88.05887 
88.05888 
88.05889 
88.05890 
88.05890~ 
88.05891 
88.05892 
88.05893 
88.05894 
88.05895 
88.05896 
88.05897 
88.05898 
88.05899 
88.05900 
88.05900~ 
88.05901 
88.05902 
88.05903 
88.05904 

4.7682Et01 

2.9617Et01 
7.1403Et00 
2.3234Et01 
6.3015Et01 

7.9510Et01 
1.3088Et00 

2.3200E-01 

-1.3954E-01 

-4.3443Et00 
-1.3717Et01 
7.9276E-03 

-7.0389E-01 
-1.1518E+00 
4.5318Et01 

-8.3448E-01 
-2.6747Et01 

1.1245Et00 
2.6874E-01 

-2.9328E-01 
3.9779E-01 
4.8415E-01 
2.6084Et00 
8.2976E-01 
7.4979E-01 
8.7782E-01 

151.62 
452.28 

67.28 
33.31 
21.57 
39.56 

1027.15 
66.21 
68.95 

1081.46 
340.87 

12804.63 
7194.02 

97.87 
93.78 

122.54 
169.72 
153.80 
514.21 
383.80 
830.14 
487.23 

40.35 
150.04 
90.31 
97.75 

4.0033Et03 
3.1162Et01 
3.8062Et03 
5.5020Et01 
2.2559Et01 
5.7781Et03 
2.7101Et01 
4.9527Et03 
4.6969Et01 
6.0738Et03 
6.5401Et03 
2.6535Et01 
7.9098Et03 
2.7732Et01 
5.3112Et03 
2.5056Et01 
7.5126Et03 
3.1277Et01 
6.5710Et01 
8.0661Et00 
5.8629Et01 
5.9243Et01 
3.6876Et00 
5.6873E-01 
8.9329E-01 
1.1955Et01 

9.88 
5.87 
9.06 

.5.67 
8.30 
8.69 
5.77 
9.55 
8.22 
9.56 
8.86 
5.90 
9.30 
7.69 
9.61 
5.85 
9.63 
5.66 
9.81 
8.01 
7.80 
7.58 
8.75 

23.79 
17.31 
6.42 
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TABLE L.4.2. SUMMARY OF RADIONUCLIDE ANALYTICAL DATA, 

FMC, POCATELLO, IDAHO (August 1988) (cont inued)  

P i c 0  Cur ies per  sample 

0 EERF Pb-210 Po-210 
Sampl ea A c t i v i t y  A c t i v i t y  
Number Col 1 e c t  i on 2cT (%)b C o l l e c t i o n  2 0  (%)b 

88.05905 
0 ' 88.05906 

88.05907 
88.05908 
88.05909 

0 88.05910 
8 8 . 0 5 9 1 0 ~  
88.0591 1 
88.05912 
88.05913 
88.05914 
88.05915 
88.05916 
88.05917 
88.05918 
88.05919 
88.05920 
8 8 . 0 5 9 2 0 ~  
88.05921 
88.05922 

d 88.05923 
88.05924 0 
88.05925 
88.05926 
88.05927 
88.05928 

0 

0 

0 

0 

1.7743Et00 
7.8084E-01 

-1.4102Et00 
-1.7323Et00 
-1.5199Et00 

1.0316Et00 

2.6701Et00 
1.6745Et01 
1.6860Et02 

1.3357Et01 

2.5791Et00 

2.5922Et00 
4.0404Et00 
8.8175Et00 
3.8940Et00 
1.4385Et00 
3.5799Et00 

1.2193Et00 
1.9775Et00 
1.4264Et02 

-7.5823E-01 

-7.5032Et00 

-8.3066E-01 

3.1466E-01 

7.1206E-01 

9.2482E-01 

69.46 
127.24 
124.32 
57.95 

128.09 
99.83 

127.72 
67.08 
36.00 

9.62 
69.29 

114.25 
225.95 

47.69 
369.80 

74.15 
97.27 
42.41 

463.02 
63.85 
27.47 

166.22 
337.62 

64.58 
9.51 

118.67 

1.7532Et01 
8.6841Et00 
9.1465Et00 
1.0250Et01 
1.1256Et02 
1.0472Et02 
9.8301Et01 
2.7497Et02 
8.7049Et01 
1.1130Et02 
2.5672Et02 
1.9987Et03 
6.3259Et01 
1.9897Et02 
4.4172Et01 
9.1597Et01 
2.0654Et02 
1.9712Et02 
2.5898Et03 
1.0173Et01 
1.8186Et01 
7.8988Et00 
1.1006Et01 
1.3939Et01 
3.2835Et00 
9.6028Et01 

6.75 
6.88 
9.53 
6.50 
6.40 
7.49 
7.19 

10.21 
9.02 
9.89 
5.80 
8.46 
6.67 
7.34 
5.52 
6.78 
6.05 
5.73 
8.98 
6.86 
6.11 
7.36 

10.29 
8.44 

48.81 
9.13 

L-149 
JES045 

.. 



0 

TABLE L.4.2. SUMMARY OF RADIONUCLIDE ANALYTICAL DATA, 
FMC, POCATELLO, IDAHO (August 1988) (continued) 

Pic0 Curies per sample 

EERF Pb-210 Po-210 
Sampl ea Act i v i  ty Act i v i  t y  
Number Co l l ec t i on  2 0  (%)b Co l l ec t i on  2 0  (%)b 

88.05929 
88.05930 
88.05930~ 
88.05931 
88.05932 
88.05933 
88.05934 
88.05935 
88.05936 
88.05937 
88.05938 
88.05939 
88.05940 
88.05940~ 
88.05941 
88.05942 
88.05943 
88.05944 
88.05945 
88.05946 
88.05947 
88.05948 
88.05949 
88.05950 
88.05950~ 
88.05951 

3.3168Et00 
7.9968E-01 
7.8536E-01 
9.7812E-01 
2.2973Et00 
9.7882Et00 

-1.7308Et00 
2.2529E-01 
6.2228E-01 
2.7917E+01 
1.0658Et01 
1.0574Et02. 
2.8380Et00 
3.1174Et00 
1.3357Et00 

1.6811Et00 

3.1088Et00 
1.9852Et00 
2.3043Et00 
2.1365Et00 
2.3703Et00 
4.8762E+00 
5.1170Et00 
1.3669E+01 

8.7807E-01 

4.5308E-01 

114.38 
175.51 
203.94 
109.20 
55.47 

173.16 
97.38 

689.82 
265.94 

26.45 
36.46 
53.11 
41.62 
44.47 

141.00 
97.98 
63.95 

218.91 
47.38 
51.69 
71.34 
68.42 
43.73 
39.99 
38.20 

120.00 

3.2751E+02 
6.1783E+01 
5.3570Et01 
8.8980Et01 
1.2216E+02 
1.9421Et03 
1.0134Et02 
3.3522Et02 
1.2065Et02 
2.1593Et02 
4.7272Et02 
4.2222Et03 
3.7964Et01 
3.2082Et01 
6.4757Et01 
1.2825Et01 
1.0896EtOl 
1.3262Et01 
1.4704Et02 
2.1658Et01 
1.1262Et02 
5.1580Et01 
1.2174Et02 
3.6055E+02 
3.3130Et02 
2.1153Et03 

8.18 
6.34 
6.92 
7.38 
6.66 
9.01 
9.61 
9.18 
9.05 
8.26 
7.66 
9.34 
6.81 
6.56 
7.55 
6.47 
6.13 
6.15 
7.16 
5.43 
7.21 
6.58 
6.94 
9.58 
9.54 
8.86 
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TABLE L.4.2. SUMMARY OF RADIONUCLIDE ANALYTICAL DATA, 

FMC, POCATELLO, IDAHO (August 1988) (cont inued)  

P i c 0  Cur ies per  sample 

0 EERF Pb-210 Po-210 
Sampl ea A c t i v i t y  Act i v i  t y  
Number C o l l e c t i o n  2cT (%)b C o l l  e c t i o n  2(T (%)b 

0 

0 

0 

0 

0 

0 

0 

a 

88.05952 
88.05953 
88.05954 
88.05955 
88.05956 
88.05957 
88.05958 
88.05959 
88.05960 
88.05960~ 
88.0596 1 
88.05962 
88.05963 

-1.2453E+00 
-9.4818E-01 

1.1053E-01 
-1.6898E+00 
6.5572E+00 

-3.4128E+00 
-2.9560E-01 
-1.0854E+00 
-5.7882E-01 
-3.2206E-01 
9.5847E-01 
1.5754E-01 
1.3665E+00 

154.02 
128.22 

2068.13 
199.14 
77.32 

517.93 
363.97 
108.37 
282.54 
423.49 
130.43 
975.50 
134.06 

7.7103E+01 
2.4073E+02 
9.0206E+01 
2.6923E+02 
7.2868E+02 
2.5662E+03 

1.4969E+00 
4.6517E-01 

6.6465E-01 
1.4933E-01 
1.0108E-01 
8.2537E-01 
2.4193E-01 

6.32 
6.81 
7.09 

10.33 .~ 

8.10 
9.04 

24.80 
15.90 
20.39 
53.93 
33.91 
24.55 
34.58 

aAn "x"  i n  t h e  sample number i nd i ca tes  a d u p l i c a t e  ana lys is .  

bA 2CTvalue near o r  over 100 i nd i ca tes  t h a t  t h e  t a r g e t  rad ionuc l i de  was no t  

Refer t o  
Table L . l . l  t o  determine corresponding Radian sample number. 

detected. 
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TABLE ~.4.3. EERF INTERNAL - PERFORMANCE (QC) S A M P L E S ~  

e 
Sample No. Po-210 Pb-210 Known (2a) 

e 

e 

JMS-88. 5151b 

A 
i-~ 1 
8-2 
c-1 
C-2 
D 
E 

JMW-88.5352 

JMW-88.5353 

JMW-88.5354 e 

JMS -88. 5840b 

i JMW-88.5355 

JMW -88.5841 

481 2 24 
379 + 24 
435 T 33 
411 31 
389 k 31 
415 t 37 
421 - t 24 

464 + 40 . . _  
397 44 
493 + 33 
463 77 
442 38 
409 2 73 
501 - + 54 

14 2 1 

13 2 1 

13 t 1 

15 2 2 

16 2 2 

15 2 2 

445 2 42 

390 53 438 2 117 

108 t 7 2 2 1  
121 2 9 122 2 9 

444 2 53 
419 + 40 
424 t 41 

442 2 55 

352 t 55 

10 2 1 7 t 2  - 

435 - + 45 , 

n 

12 - + 1 
12 2 1 

12 t 1 

435 45 

105 2 1 1  

7.4 t 1 

JMW-88.5842 19 2 1 23 2 2 19 2 2 

JMW-88.5971 117 2 9 125 2 12 105 2 1 1  

e JMW-88.6025 o + o  - 1 + 1  o t o  - 

JMW-88.6026 468 - + 43 442 51 433 2 45 

JMW-88.6027 566 52 573 51 524 2 52 

e JMW-88.6028 286 24 344 t 41 262 2 26 

aSource: November 21, 1988, Memorandum from James B. Moore to 
Jon A.  Broadway, Acting Chief, Monitoring and Analytical Services 
Branch, EPA, Eastern Environmental Radiation Facility (EERF). 
bReplicate analysis of mill tailings. 
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APPENDIX M - CALIBRATION DATA 

e 

e 

0' 

JES/055 M- 1 



0 

0 

0 

0' 

0 

e 

a - P i t o t  rpaction sheet. 
M-3 



0 

0 

I 
no Plcoe Cuba a a a u b l y  laval? / yu 

e 

b 

e 

M-4 
P i t o t  tube inspection sheet. .I 



a 

a 

0 

e 

0 

a 
M-5 

Pitot tube inspection sheet. 



0 

c 

0 

0 

M-6 

P i t o t  tube Insoection sheet.  
0 

0 



0 

0 

0 

e 

e 

M-7 

P i t o t  tube inspection sheet. 



H-8 

e 

e 

P i t o t  tube inspect ion sheet. 



0 

0 

e 

a 

a 

e 

!i! . . ,  

:ii 



0 

CALCULATION SHEET 
CALC. NO. 

SIPNATURF DATE CHECKED DATE 

PROJECT JOB NO. 

SUBJECT SHER OF SHEITS 

1 . . .  . . . . . .  -~ . .  

. -  

- 

. .  . . . .  ... ... 

- . . . . . .  . . . .  . .  .... 

. -. -. .. 

.- . - . . . .  . .- . .- . .  - 
- : ,  . . .  __ .. - .. __ . .  .- . . . . . . . . . . . .  __ .. -_ .. __ . . - I ...- 

. . . . . . .  . . .  - ..+ - . . . .  - - .. , . . . . . . . .  
, . . . . . . . . .  , ... - - - 1 

. . . .  h . .  .. -. . . . . . . . .  

1 ' - .- .A ..... L - ...... .A ... 
. .  . .  L - . . . . . . . . . . . . . . . . . . . .  -. 2 .. .- ! ........ 

0 

0 

0 

0 

0 

0 



0 

0 

0 

0 



M-12 

0 

0 

a 

0 

a 

a 

0 



- I  



e 



0 

0 

0 

a 

0 



0 

0 

0 

0 

0 

0 



e 

e 

e 

0 

.&.4i ,. 

M-17 



&I- - 

~ 

0 

0 

M-18 

0 

0 

0 

0 

0 

0 



J ., 
e 

e 

e 

0 

e 

e 

e 

e 

e 
H-19 



0 

0 

0 

0 

0 

0 

M-20 



2 

enclosed._ Transfer points  are sometimes hooded and evacuated. Bucket 
e levators  are usually enclosed and evacuated t o  a control  device, and 
ground rock is generally conveyed i n  t o t a l l y  enclosed systems with w e l l  
defined and eas i ly  controlled discharge points.  Dry rock is normally 
stored i n  enclosed bins o r  s i l o s  which are vented t o  the atmsphere,  
with fabr ic  f i l t e r s  frequently used t o  control  emissions. 

I I 

Table 8.18-2. PARTICLE SIZE DISTRIBUTION OF EM;SSIONS 
FROM PHOSPHATE h C K  DRYERS AND CALCINERS 

Diameter (urn) Percent Less Than Size 
Dryers Calciners 

10.0 82 96 _. . ~ 

5.0 
2.0 
1.0 
0.8 

60 
27 
11 

7 

81 
52 
26 
10 

~~~ ~~ 

L f e r e n c e  1. 
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