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PREFACE 

This report was prepared for the Environmental Protection Agency, In- 

dustrial Enviromental Research Laboratory, under Contract No. 68-02-3158, 
Technical Directive No. 8. It describes the results of emission testing 

conducted by Midwest Research Institute (HRI) f o r  the study, "Characteriza- 

tion of Inhalable Particulate Matter Emissions from a Drum-Mix Asphalt Plant." 

The field testing was conducted at the Bowen Construction Company, 2501 

Manchester Trafficway, Kansas City, Missouri, during the period October 19 

through November 6, 1981. Condensables testing was performed by Southern 

Research Institute during the period October 7 through October 9 ,  1981. 

The study was conducted by the Field Programs Section of HRI's Environ- 
mental Systems Department under the general supervision of Ken Wilcox, Head, 

Field Programs Section. John Kinsey was the task leader; Tom Walker served 

as crew chief and was assisted in the field by Bob Stultz, George Cobb, Mark 

Hansen, Ed Whited, Marilyn Gabriel, Diane Lacy, and Kent Hall of HRI. The 

sampling conducted by Southern Research Institute was performed under the 

direction of Ashley Williamson. 

We would like to express our appreciation to personnel of the Bowen 

Construction Company asphalt plant who gave their assistance and cooperation. 

We especially want to thank Matt Bowen and Ken Whisler. 
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ABSTRACT 

This report presents data for the characterization of inhalable parti- 

culate emissions from the asphalt industry. 

at this site. The plant selected for this study was the drum-mix asphalt 

plant owned by the Bowen Construction Company located at 2501 Manchester 

Trafficway in Kansas City, Missouri. One drum-mixer equipped with a bag- 

house dust collector was tested for both total mass and particle size. 
The inlet and outlet of the control device were tested concurrently. Size- 

specific emission factors were calculated for 15, 10, and 2 . 5  pm based on 

the total mass emission rate and particle size data for the source tested 

in this program. 

Only ducted sources were tested 

iii 



CONTENTS 

Preface. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ii 
Abstract.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iii 
Figures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V 
Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vi 

1 .  Introduction. . . . . . . . . . . . . . . . . . . . . . . .  1 

2 .  Process Description and Operation . . . . . . . . . . . . .  3 
2.1 Process description. . . . . . . . . . . . . . .  3 
2 . 2  Process operation. . . . . . . . . . . . . . . .  7 

3.2 Sampling equipment . . . . . . . . . . . . . . .  17 

4 . 1  Inhalable particulate (IP) emission factors. . .  44  

of the baghouse. . . . . . . . . . . . . . . .  45  
4 . 3  Data presentation format . . . . . . . . . . . .  48 

3 .  Sampling Locations, Equipment, and Procedures . . . . . . .  14 
3 . 1  Sampling locations . . . . . . . . . . . . . . .  14 

3 . 3  Sampling procedures. . . . . . . . . . . . . . .  23 
4 .  Summary of Results. 42 . . . . . . . . . . . . . . . . . . . .  

4 . 2  Calculation procedures for the inlet and outlet 

4 . 4  Comparison of virgin material emissions with 
recycle material emissions . . . . . . . . . .  60 

5 .  Condensables Testing Results. . . . . . . . . . . . . . . .  67 
5.1 Description of instrument and test procedures. . 67 
5 . 2  Specifications . . . . . . . . . . . . . . . . .  69 
5 . 3  Operating procedure. . . . . . . . . . . . . . .  71 
5 . 4  Test conditions. . . . . . . . . . . . . . . . .  72 
5 . 5  Results. 7 5  

6. Summary and Conclusions . . . . . . . . . . . . . . . . . .  a 4  
. . . . . . . . . . . . . . . . . . . .  

Volume I1 Appendices 

A. 
B. 
C .  
D .  
E. 
F .  
G. 
H. 
I. 
J. 

Sampling time l o g  . . . . . . . . . . . . . . . . . . . . .  
Process operating data. . . . . . . . . . . . . . . . . . .  
Moisture analysis . . . . . . . . . . . . . . . . . . . . .  
Raw material analysis . . . . . . . . . . . . . . . . . . . .  
Calibration data. . . . . . . . . . . . . . . . . . . . . .  
Preliminary test data . . . . . . . . . . . . . . . . . . .  
Laboratory and analytical data. . . . . . . . . . . . . . .  
Sampling calculations and nomenclature. . . . . . . . . . .  
Rawfielddata. . . . . . . . . . . . . . . . . . . . . . .  
Mass and particle sizing computer printouts . . . . . . . .  

A- 1 
B- 1 
c-1 
D- 1 
E-1 
F- 1 
G -  1 
H- 1 
1-1 
J- 1 

iv 

~. 

I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

FIGURES 

Number 

1.1 
2.1 

3 . 1  
3 . 2  

3 . 3  
3 . 4  
3 . 5  

3.6 
3 . 7  
3 . 8  
3 . 9  
3.10 
4 . 1  
4 . 2  
4 . 3  
4 . 4  
4 . 5  
4 . 6  
4 . 1  
4 . 8  
4 . 9  

4.10 

5 . 1  
5 . 2  
5 . 3  

5 . 4  

Schematic of t h e  Bowen Cons t ruc t ion  Company a s p h a l t  p l a n t .  . .  2 
Process  flow diagram of t h e  Bowen Cons t ruc t ion  Company 

a s p h a l t p l a n t .  . . . . . . . . . . . . . . . . . . . . . . .  6 
Locat ion o f  sampling p o r t s  . . . . . . . . . . . . . . . . . .  15 
Baghouse i n l e t  duc t  and o u t l e t  s t a c k  dimensions and quadrant  

i d e n t i f i c a t i o n  . . . . . . . . . . . . . . . . . . . . . . .  16 

EPA Method 17 sampling t r a i n  . . . . . . . . . . . . . . . . .  19 
Andersen h igh  capac i ty  s t a c k  sampler wi th  p re sepa ra to r  

Andersen Mark 111 impactor w i th  p re sepa ra to r  sampling t r a i n .  . 22 

Andersen h igh  capac i ty  s t a c k  sampler wi th  p re sepa ra to r  . . . .  33 
Andersen Mark 111 impactor s t a g e s .  . . . . . . . . . . . . . .  36 
Andersen Mark 111 with p re sepa ra to r .  . . . . . . . . . . . . .  37 
I n l e t  t e s t  1 . . . . . . . . . . . . . . . . . . . . . . . . .  5 4  
I n l e t  tes t  2 .  . . . . . . . . . . . . . . . . . . . . . . . .  55 
I n l e t  t e s t  3 56 
I n l e t  t e s t  4 . . . . . . . . . . . . . . . . . . . . . . . . .  57 
I n l e t  t e s t  1 . . . . . . . . . . . . . . . . . . . . . . . . .  58 
O u t l e t t e s t 2 .  . . . . . . . . . . . . . . . . . . . . . . . .  59 
I n l e t  average t e s t  r e s u l t s  . . . . . . . . . . . . . . . . . .  6 1  
Out le t  average t e s t  r e s u l t s .  . . . . . . . . . . . . . . . . .  62 
Comparison of t h e  e f f e c t s  o f  v i r g i n  and r ecyc le  ma te r i a l  on 

emissions a t  t h e  i n l e t  . . . . . . . . . . . . . . . . . . .  6 4  
Comparision of the  e f f e c t s  of v i r g i n  and r ecyc le  m a t e r i a l  on 

emissions a t  t h e  o u t l e t .  . . . . . . . . . . . . . . . . . .  65 
Diagram o f  s t a c k  d i l u t i o n  sampling system. . . . . . . . . . .  68 
Cross s e c t i o n  of baghouse o u t l e t  s t a c k  . . . . . . . . . . . .  73 
Var ia t ion  of p a r t i c u l a t e  mass on f i l t e r  from s t a c k  d i l u t i o n  

R e l a t i v e  v a r i a t i o n  of p a r t i c u l a t e  mass on SDSS f i l t e r  wi th  

EPA Method 5 sampling t r a i n .  . . . . . . . . . . . . . . . . .  18 

s a m p l i n g t r a i n  . . . . . . . . . . . . . . . . . . . . . . .  21 

Recommended sampling p o i n t s .  . . . . . . . . . . . . . . . . .  28 

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

sampling system wi th  t h e  a f t e r  sampling. . . . . . . . . . .  77 

t ime a f t e r  sampling. . . . . . . . . . . . . . . . . . . . .  1 9  

V 



I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
'I 
I 

TABLES 

Number 

2 . 1  

2 . 2  

2 . 3  
2 . 4  
2 . 5  
4 . 1  

4 . 2  
4 . 3  
4 . 4  
4 . 5  
4 . 6  

4.7 

4 . 8  
5 . 1  
5 . 2  

5 . 3  

5 . 4  
5 . 5  

Engineering Specifications of Asphalt Plant and Baghouse 
Dust Collector. . . . . . . . . . . . . . . . . . . . . . . .  

Summary of Process Operating Data at Bowen Construction 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  

J o b  Mix Specifications. . . . . . . . . . . . . . . . . . . . .  
Summary of Raw Material Analyses. . . . . . . . . . . . . . . .  
Analysis of Asphalt Cement. . . . . . . . . . . . . . . . . . .  
Summary of Baghouse Inlet and Outlet Acceptance Criteria 
Results . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Baghouse Outlet Total Mass and Particle Sizing Coordination . . 
Baghouse Inlet Total Mass and Particle Sizing Coordination. . .  
Particle Size Run Sampling Data, Baghouse Inlet . . . . . . . .  
Particle Size Test Sampling Data, Baghouse Outlet . . . . . . .  
Baghouse Inlet Emission Factors Based on Total Mass and 

Impactor Size Distribution. . . . . . . . . . . . . . . . . .  
Baghouse Outlet Emission Factors Based on Total Mass and 

Impactor Size Distribution. . . . . . . . . . . . . . . . . .  
Summary of Inhalable Particulate Emission Factors . . . . . . .  
Specifications for Dilution Sampling System . . . . . . . . . .  
Run Conditions f o r  Inhalable Particulate and Stack Dilution 

Sampling System Tests at Bowen Construction Company . . . . .  
Raw Weights from Inhalable Particulate Stack Dilution 

Sampling System tests at Bowen Construction Company . . . . .  
Particulate Mass Concentration. . . . . . . . . . . . . . . . .  
Emission Factors. . . . . . . . . . . . . . . . . . . . . . . .  

4 

8 
10 
1 2  
13 

43 
46 
47 
49 
50  

5 1  

5 2  
5 3  
i o  

7 4  

76 
8 1  
82 

vi 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 

SECTION 1 .O 

INTRODUCTION 

This report presents the results of tests conducted by Midwest Research 
Institute (MRI) during the period of October 19 through November 6, 1981. 
The data collected in this project will be used to establish baseline con- 

ditions for future regulations governing inhalable particulate matter from 

the asphalt concrete industry. 

The tests were conducted at the Bowen Construction Company asphalt 

plant located in Kansas City, Missouri. A general schematic of the plant 

layout is shown in Figure 1.1. Samples were collected at both the inlet 

and the outlet of the baghouse. Fugitive emission testing was not con- 

ducted. 

A sampling log is presented in Appendix A with the sampling runs ar- 
ranged in chronological order. All raw data, including field data sheets, 
computer printouts, sampling calculations and nomenclature, calibration 

data, dry molecular weight determinations, and laboratory and analytical 

data are provided in the appendices to this report. The process Bowen em- 

ploys to produce asphalt paving and the plant operation are described in 

detail in Section 2 .0 .  Section 3.0 contains information pertaining to the 

sampling locations, types of equipment, and procedures used to conduct the 

tests with the results summarized in Section 4 . 0 .  The condensables testing 

conducted by Southern Research Institute is presented in Section 5.0. 
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SECTION 2 . 0  

PROCESS DESCRIPTION AND OPERATION 

2 . 1  PROCESS DESCRIPTION 

The Bowen p l a n t  i s  a Standard Havens d r u m  mix a s p h a l t  p l a n t  r a t e d  a t  a 

maximum product ion  capac i ty  of  325 t o n s / h .  The p l a n t  also has incorpora ted  

i n t o  i t s  des ign  p rov i s ions  f o r  i n t roduc ing  recycled a s p h a l t  concre te  i n t o  

t h e  drum mixer through a s p l i t - f e e d  arrangement.  Emissions t o  t h e  atmo- 

sphere a r e  c o n t r o l l e d  by a Standard Havens Alpha Mark I11 baghouse c o l l e c t o r  

wi th  r eve r se  p u l s e  c l ean ing .  

of c l o t h  a rea  f o r  an o v e r a l l  a i r - t o - c l o t h  r a t i o  of 5 . 4 : l .  

of Beta/Mex (Nomex) f a b r i c  w i t h  a maximum ra t ed  ope ra t ing  temperature  of 

375'F. Standard s p e c i f i c a t i o n s  of bo th  t h e  p l a n t  and t h e  baghouse c o l l e c t o r  

a r e  provided i n  Table 2 . 1 .  

The baghouse conta ins  420 bags wi th  9 ,660  f t 2  

The bags a r e  made 

During normal ope ra t ion ,  propor t ioned  aggrega te  from four  cold feed  

b i n s  i s  t r anspor t ed  by b e l t  conveyor t o  a s e t  of v i b r a t i n g  screens  where 

t h e  l a r g e r  m a t e r i a l  i s  r e j e c t e d .  The aggrega te  i s  s i z e d  according t o  t h e  

type of mix being produced. From t h e  sc reens  t h e  aggrega te  i s  in t roduced  

i n t o  t h e  u p h i l l  end of t h e  drum mixer where i t  pas ses  through t h e  burner  

flame and i s  heated t o  a temperature  of 300 t o  500'F t o  remove mois ture .  

Asphalt  cement from a heated s t o r a g e  t ank  i s  introduced from t h e  oppos i te  

end of t h e  drum where it i s  mixed wi th  t h e  superheated aggrega te  t o  produce 

h o t  mix a s p h a l t  paving.  The hot  mix i s  discharged from t h e  drum mixer and 

t r anspor t ed  by i n c l i n e d  b e l t  conveyor t o  s t o r a g e  s i l o s  f o r  eventua l  loading  

i n t o  t r u c k s  and t r a n s p o r t  t o  the job s i t e .  

3 
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TABLE 2 . 1 .  ENGINEERING SPECIFICATIONS OF ASPHALT PLANT 
AND BAGHOUSE DUST COLLECTOR 

Asphalt  p l a n t  

Type: 

Maximum product ion  capac i ty :  325 t o n s / h  (us ing  5% mois ture  aggrega te  and 

Drum mix wi th  r ecyc l ing  system 

producing 300°F a s p h a l t  paving) 

Drum s i z e :  8 f t  2 i n .  diameter  x 38 f t  long  

Recycling system: Center e n t r y  feed  

Burner: 

Fuel: LP o r  n a t u r a l  gas 

Burner blower:  7,500 scfm wi th  75 hp motor 

Genco Model AF-75 r a t e d  a t  129(10)6 Btu/h 

Baghouse d u s t  c o l l e c t o r  

Model: Alpha Mark 111, s i z e  30 

E f f e c t i v e  c l o t h  a r e a :  9,660 f t 2  

Maximum ope ra t ing  temperature:  375OF 

Air - to -c lo th  r a t i o :  5 . 4 : l  

Airflow r a t e :  52,000 acfm ( a t  375'F) 

Reverse a i r f l o w  r a t e :  117 scfm a t  110 p s i g  

No. of bags:  420 

Type of bag m a t e r i a l :  

Induced d r a f t  f an :  New York Blower Model PLR44, Class  I V  

F ines  reclaiming system: 9 i n .  screw conveyor, r o t a r y  a i r  lock f e e d e r ,  

Beta/Mex (maximum ope ra t ing  temperature 375OF) 

40-hp pneumatic blower 
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I n  a d d i t i o n  t o  u t i l i z i n g  v i r g i n  aggrega te  a s  a raw m a t e r i a l ,  t h e  p l a n t  

i s  a l s o  designed t o  use  recyc led  a s p h a l t  conc re t e ,  which reduces t h e  amount 

of new rock and a s p h a l t  cement necessary  t o  produce t h e  r equ i r ed  j o b  mix. 

O l d  a s p h a l t  pavement i s  broken up a t  t h e  job  s i t e ,  removed from t h e  road 

base ,  crushed,  and screened t o  the a p p r o p r i a t e  s i z e .  Th i s  recyc led  paving 

m a t e r i a l  i s  then  t r anspor t ed  t o  t h e  a s p h a l t  p l a n t  and fed  t o  t h e  process  by 

b e l t  conveyor from a s e p a r a t e  r e c y c l e  feed  b i n .  The recyc led  m a t e r i a l  i s  

introduced a t  about  midpoint a long t h e  drum mixer i n  a s p l i t - f e e d  a r range-  

ment where it i s  heated by high tempera ture  exhaust  gases  and by hea t  t r a n s -  

f e r  from t h e  h o t  v i r g i n  aggrega te .  The appropr i a t e  amount of a d d i t i o n a l  

a s p h a l t  cement i s  then  i n j e c t e d  i n t o  t h e  drum downstream of  t h e  p o i n t  where 

the  r ecyc le  i s  introduced and i s  mixed wi th  t h e  v i rg in / r ecyc led  aggrega te  

t o  produce hot  mix paving .  A complete process  flow diagram f o r  the  p l a n t  

i s  shown i n  F igu re  2 . 1 .  

The emissions from t h e  drum mixer c o n s i s t  of a gas s t ream con ta in ing  

a s u b s t a n t i a l  amount of p a r t i c u l a t e  m a t t e r  and l e s s e r  amounts of  gaseous 

organic  compounds of  va r ious  s p e c i e s .  The p a r t i c u l a t e  g e n e r a l l y  c o n s i s t s  

of f i n e  aggrega te  p a r t i c l e s  en t r a ined  i n  t h e  flowing gas stream dur ing  t h e  

drying p rocess .  The o rgan ic  compounds, on t h e  o the r  hand, a r e  a r e s u l t  of 

the  hea t ing  and mixing of t h e  a s p h a l t  cement i n s i d e  t h e  drum, which v o l a t i l -  

i z e s  c e r t a i n  components of t h e  a s p h a l t .  Once t h e  v o l a t i l e  organic  compounds 

have s u f f i c i e n t l y  cooled,  t hey  can condense t o  produce t h e  f i n e  l i q u i d  aero-  

s o l  o r  "blue smoke" t y p i c a l  of drum mix a s p h a l t  p l a n t s .  A t  the  Bowen f a c i l -  

i t y ,  i t  was determined v i s u a l l y  t h a t  some b lue  smoke was p r e s e n t  a t  t h e  

s t a c k  e x i t ,  b u t  i t  was n o t  considered a s i g n i f i c a n t  problem due t o  o p a c i t y  

obse rva t ion  of less t h a n  5%. 

A s  s t a t e d  p rev ious ly ,  t h e  p a r t i c u l a t e  emissions from t h e  p l a n t  a r e  

c o n t r o l l e d  by a baghouse d u s t  c o l l e c t o r .  Gases from t h e  drum mixer a r e  

pu l l ed  i n t o  t h e  baghouse where t h e  gas  s t ream s t r i k e s  a d e f l e c t o r  p l a t e  

t h a t  changes i t s  d i r e c t i o n  of f low.  The gas then  passes  through the  Nomex 

bags where t h e  p a r t i c u l a t e  ma t t e r  i s  removed. The cleaned gas then  e x i t s  

the  c o l l e c t o r  through an induced d r a f t  f a n  t o  a s t a c k  and f i n a l l y  t o  t h e  

atmosphere. The dus t  cake i s  removed from t h e  bags by a p u l s e  j e t  of a i r  

5 
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and i s  depos i ted  i n  a hopper loca t ed  beneath t h e  c o l l e c t o r .  The c o l l e c t e d  

d u s t  i s  re turned  t o  t h e  drum from t h e  hopper us ing  a p o s i t i v e  flow pneumatic 

system. 

2 . 2  PROCESS OPERATION 

A s  an i n t e g r a l  p a r t  of t h e  f i e l d  sampling program, d a t a  on t h e  oper- 

a t i o n  of t h e  p l a n t  were obta ined  which cha rac t e r i zed  t h e  va r ious  parameters  

a f f e c t i n g  t h e  genera t ion  of emiss ions .  Such da ta  inc luded  t h e  p l a n t  pro-  

duc t ion  r a t e ,  t h e  raw m a t e r i a l  throughput ,  t h e  a s p h a l t  con ten t  of t h e  mix, 

t h e  r a t i o  of r ecyc le  m a t e r i a l  t o  t o t a l  aggrega te ,  and t h e  temperature  of 

t h e  h o t  mix and t h e  e f f l u e n t  gas from t h e  drum mixer. This  in format ion  was 

c o l l e c t e d  i n  the  form of hard copy p r i n t o u t s  from the  computerized system 

c o n t r o l l i n g  p l a n t  ope ra t ion .  The p r i n t o u t s  were obta ined  approximately 

every 30 m i a  throughout  each sampling pe r iod .  A summary of t h e  process  op- 

e r a t i n g  da ta  c o l l e c t e d  dur ing  t h e  program i s  presented  i n  Table  2 . 2 ,  and 

photocopies of t h e  o r i g i n a l  p r i n t o u t s  a r e  provided i n  Appendix B .  

During t h e  per iod  when t e s t i n g  was be ing  conducted a t  t h e  Bowen p l a n t ,  

a number of d i f f e r e n t  t ypes  of a s p h a l t  paving were produced depending on 

i nd iv idua l  customer requirements .  Each type  of mix i s  des igna ted  according 

t o  i t s  j o b  mix number, as  shown i n  Table  2 . 2 .  The j o b  mix number s p e c i f i e s  

t h e  type and q u a n t i t y  of aggrega te  and a s p h a l t  cement requi red  t o  produce 

a p a r t i c u l a r  grade of a s p h a l t  paving.  In t h e  p rocess ,  t h e  proper  amount of 

ma te r i a l  from each of the  cold feed  b i n s  ( inc luding  t h e  r ecyc le  feed  b i n )  

i s  provided t o  supply aggrega te  of the  appropr i a t e  g rada t ion .  Hot a s p h a l t  

cement i s  a l s o  metered t o  t h e  process  according t o  t h e  j o b  mix s p e c i f i c a -  

t i o n s .  Allowances have been made in t h e  j o b  mix formula t o  account f o r  

the  a s p h a l t  conten t  of t h e  o ld  a s p h a l t  concre te  when recyc led  m a t e r i a l  i s  

used. 

Table 2 . 3  provides  a summary of t h e  j o b  mix s p e c i f i c a t i o n s  a v a i l a b l e  

f o r  each type  of paving produced by t h e  Bowen p l a n t  a s  a func t ion  of t h e  

aggregate  grada t ion  and a s p h a l t  c o n t e n t .  

, 7 
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TABLE 2 . 2 .  SuMcfARY OF PROCESS OPEILATIMG DATA AT BOWEN CONSTRUCTION COIPANY . 

10/1/81 

10/8/81' 

10/9/01 

10/16/01 

10/19/81 

10/20/81 

10/21/81 

13:30 
14:oo 
14:32 
15:OO 

0 8 : 5 0  
09:15 
1o:oo 
10:30 
11:oo 
11:30 
12:oo 
12:30 
13:OO 
13:lO 
14:OO 
14:30 
15:OO 
15:30 

10:30 
ll:05 

08 : 00 
08:30 
09:OO 
09:30 
1o:oo 
10:30 
11:oo 
12:oo 
12:30 
13:OO 
13:30 
14:oo 
14:30 

00:oo 
00:30 
09:OO 
1o:oo 
10:30 
11:oo 
11:30 
12:oo 
12~30 
13:OO 
13:25 

00:30  
09: I5 
09:45 
10:15 
11:15 
12:oo 
12:30 

362 
316 
314 
322 

309 
309 
321 
316 
304 
312 
306 
300 
322 
214 
249 
245 
235 

257 
262 

265 

214 
215 
253 
245 
256 
213 
253 
260 
171 
220 
210 

223 
u 2  
216 
212 
214 
263 
278 
290 
304 
245 
211 

230 
245 
239 
190 
195 
185 
105 

- 

10.3 
11.1 
11.2 
10.9 

10.9 
10.8 
8.8 
8.8 
9.1 
0.8 
9.1 
8.0 
10.4 
11.4 
9.2 
8.8 
0.8 
1.2 

13.1 
8.9 

8.7 

0.7 
8.6 
0.4 
0.6 
8.6 
9.4 
0 . 3  
8.2 
8.8 
7.6 
11.7 

7.9 
7.7 
11.4 
7.1 
6.6 
0.6 
9.5 
10.2 
10.0 
0.1 
8.7 

1.9 
12.5 
12.4 
9.5 
9.0 
10.3 
10.1 

372 
321 
325 
333 

290 

320 
320 
330 
325 
313 
321 
315 
300 
332 
205 
258 
254 
244 

271 
27 1 

214 

283 
204 
261 
254 
265 
222 
261 
268 
180 
236 
230 

231 
230 
227 
219 
221 
272 
2B0 
300 
314 
253 
220 

238 
250 
251 
200 
205 
195 
195 

4.56 
4.64 
4.64 
4.61 

4.83 
4.15 
3.58 
3.94 

3-93 
4-10 
3.78 
3.77 
5.05 
5.40 
5.01 
4.97 
3.11 

5.05 
4.45 

4.41 

4.37 
4.49 
L.53 
4.51 
4.53 
4.20 
4.65 
4.53 
4.54 
5.11 
4.95 

4.53 
4.61 
4.95 
4.45 
4.66 
4.51 
4.61 
4.53 
4.61 
4.57 
4.53 

4.61 
4.97 
4.09 
4.13 
4.01 
4.90 
5 . 1 4  

(continued) 

0 

0 
0 
0 
0 

8 

8 
8 
9 
8 
8 
8 
9 
9 
0 
8 
8 
8 
8 
8 

5 
8 

0 
0 
0 
8 
8 
0 
0 
5 
8 
8 
5 
8 
5 

0 
0 
5 
8 
5 
8 
0 
0 
0 
8 
0 

8 
6 
6 
6 
6 
4 
4 

28.2 
30.4 
29.0 
30.7 

30.4 
29.4 
29.9 
29.4 
29.3 
3 0 . 8  
30.4 
28.3 
29.8 
36.1 
30.5 
29.0 
28.1 - 
0 

30.9 

31.3 

32.1 
32.7 
31.2 
27.0 
30.9 
0 
31.2 
31.5 
2.3 
35-1 
0 

30.0 
29.7 
0 

31.1 
29.0 
31.6 
30.2 
30.5 
31.6 
29.0 
17.5 

29.1 
0 
0 
0 
0 
0 
0 

320 
293 
292 
305 

304 
307 
287 
308 
305 
307 
301 
306 
296 
298 
297 
29 1 
311 
208 

301 
299 

293 

290 
297 
298 
260 
318 
318 
305 
307 
299 
302 
311 

312 
317 
307 
307 
316 
306 
316 
295 
293 
314 
301 

296 
297 
296 
302 
313 
314 
314 

338 
330 
334 
342 

3L5 

359 
356 
363 
361 
359 
362 
356 
359 
354 
340 
363 
351 
356 
337 

335 
379 

359 

358 
363 
362 
379 
364 
348 
342 
352 
357 
361 
341 

361 
368 
346 
344 
350 
349 
365 
352 
35 1 
361 
35 1 

343 
321 
331 
345 
343 
330 
335 
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TABLE 2 . 2 .  (concluded) 

10/22/81 07:45 I46 1.9 154 
08:30 161 9.0 170 
09:OO 160 8 .8  169 
09:30 141 8.1 155 
1o:oo 160 8.8 169 ~~~ 

10:30 163 8.8 172 
11:oo 189 10.3 199 
11:30 180 9.9 190 
12:30 190 10.3 200 

5.18 
5.14 

4 
4 

0 
0 

325 
326 

340 
345 

5.14 4 0 318 33L 
5.14 4 0 333 345 
5.14 L 0 331 3b0 
5.10 4 0 325 338 ~~ 

4.94 L 0 315 333 
5.14 4 0 324 351 
5.10 4 0 320 799  ..~ -.. ~~ 

13:30 19L 10.4 204 5.10 4 0 325 333 

10/26/81 09:30 157 8.1 165 
1 O : O O  152 7.9 160 
10:30 154 8 . 1  162 
11:oo 163 8.4 111 
11:30 156 8.0 16L .. ~~ ~ ~~ 

12:oo 19: 10.0 201 
12:30 180 9 . 8  190 
13:OO 212 11.0 223 
13:30 215 11.7 227 
14:oo 2% 12.2 246 
14:30 238 12.9 251 
15:OO 192 12.4 204 

10/21/81 08:OO 206 
08:30 207 
09:OO 199 
09 : 30 209 
10:30 185 
11:oo 203 
14:oo 13L ~. 
1 4 3 0  131 

10/30/81 0 8 : O O  193 
08:30 186 
09:OO 189 
1o:oo 188 
10:30 186 
11:oo 186 ~~~ 

11:30 188 
12:oo 161 
12:30 163 
13 : 00 160 
13130 143 

10.9 
11.1 
11.0 
10.8 
9.6 
10.7 
1.0 
6.9 

10.0 
9.9 
9.8 
9.9 
9.9 
10.0 
9.9 
0.7 
8.1 
8.1 
1.8 

217 
218 
210 
220 
195 
214 
141 
138 

203 
196 
199 
198 
196 
196 
198 
176 
172 
169 
151 

5.03 
5.03 
L.95 
4.99 
4.99 
5.01 
5.03 
4.99 
4.99 
4.99 
5.03 
5-19 

4.99 
5.03 
4.99 
4.95 
5.19 
L 8 3  
L.95 
4.93 

5.01 
4.98 
5-01 
4.98 
4.93 
4.85 
4.85 
4.85 
5.01 
4.98 
5.06 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

327 
318 
315 
317 
322 
309 
334 
324 
332 
307 
325 
329 

339 
340 
335 
329 
341 
332 
321 
344 

337 
330 
316 
333 
323 
315 
333 
342 
330 
320 
332 

353 
336 
3L8 
336 
3 4 3  
330 
352 
353 
363 
337 
357 
374 

375 
362 
366 
363 
371 
338 
339 
346 

341 
348 
351 
348 
335 
361 
359 
331 
34i 
333 
342 

11/6/81 1O:OO 264 8.4 272 4.21 10 2 9 ~ 9  308 367 
10:3G 268 8.8 277 4.6 10 30.2 303 312 
11:oo 265 8 .8  214 4.45 10 29.8 309 318 

261 8.1 270 4.42 10 29.9 310 360 11:30 
12:oo 248 8.0 256 L.45 10 30.6 312 354 

a Tom1 a g % = e g a L ~  = v i r g i n  material + recycled asphalt pavoemr. 

Ucasured ac inlet LO baghouse. 

A l l  proceir daca for chis dace are daily averages rccorscructcd from plsnr hisrorical records 

Short ronslhour; 1 short r m  = 2,000 Ib .  
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I t  should be noted t h a t  t h e  minera l  f i l l e r  conten t  shown i n  Table  2 . 4  

i s  t h a t  pe rcen t  of t h e  t o t a l  aggrega te  (or r ecyc le )  below 200 mesh which i s  

indigenous t o  t h e  m a t e r i a l  i t se l f  and should not  b e  mi s in t e rp re t ed  a s  sup- 

plementary mineral  f i l l e r  added t o  t h e  aggrega te .  

In  a d d i t i o n  t o  c o l l e c t i n g  process  d a t a ,  samples of bo th  t h e  v i r g i n  ag- 

grega te  and the  recycled a s p h a l t  conc re t e  being used a s  raw m a t e r i a l  were 

c o l l e c t e d .  These samples were taken  from t h e  appropr i a t e  b e l t  conveyor j u s t  

p r i o r  t o  being t r a n s f e r r e d  i n t o  t h e  drum mixer .  The samples were s t o r e d  i n  
po lye thylene  b o t t l e s  i n  t h e  f i e l d  f o r  t r a n s p o r t  back t o  t h e  l a b o r a t o r y  f o r  

a n a l y s i s .  These samples were then  analyzed g r a v i m e t r i c a l l y  f o r  s u r f a c e  

m o i s t u r e .  The v i rg in  m a t e r i a l  d r i e d  i n  a l abora to ry  oven a t  l l O ° C  f o r  24 h; 

and t h e  r ecyc le  m a t e r i a l  a t  ll0'C f o r  1 . 5  h .  The raw daca s h e e t s  of t h e  

moisture  ana lyses  a r e  contained i n  Appendix C .  The aggrega te  and r ecyc le  

samples were then  graded according t o  s i z e  by dry s i e v i n g  us ing  s tandard  

AASHTO t e s t  methods. S ince  MRI's n e s t  of s i e v e s  does n o t  con ta in  a No. 8 

screen ,  which i s  the  c u t o f f  between coarse  and f i n e  aggrega te ,  the  pe rcen t  

i n  each of t h e s e  ranges was obta ined  through a l i n e a r  r eg res s ion  a n a l y s i s  

of t h e  ent i re  aggrega te  s i z e  d i s t r i b u t i o n .  Again,  it should be  noted t h a t  

t h e  minera l  f i l l e r  con ten t  i s  t h a t  which i s  indigenous t o  t h e  m a t e r i a l  it- 

s e l f  and not  added t o  t h e  mix. The r e s u l t s  of the  raw m a t e r i a l  ana lyses  a r e  

provided i n  Table 2 . 4 .  The raw da ta  of t h e  d ry  s i e v e  and moisture  ana lyses  

a r e  provided i n  Appendix D .  A l s o  contained i n  t h i s  appendix a r e  t h e  graphs 

p l o t t e d  t o  determine the  c u t  p o i n t  between coarse  and f i n e  aggrega te .  

Included i n  t h e  da t a  c o l l e c t e d  dur ing  t h e  sampling program was an 

a n a l y s i s  of t h e  a s p h a l t  cement used by Bowen i n  t h e i r  p rocess .  This  cement 

was a s tandard  60-70 paving a s p h a l t  manufactured by t h e  Amoco O i l  Company a t  

t h e i r  r e f i n e r y  i n  Sugar C r e e k ,  Missour i .  An a n a l y s i s  of t h e  a s p h a l t  cement 

i s  contained i n  Table 2 . 5 .  This  in format ion  was supp l i ed  by Amoco O i l  

Company. 
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TABLE 2 . 5 .  ANALYSIS OF ASPHALT CEMENT 

Parameter Specification Test results 

Penetration (at 71°F) 0.6-0.7 mm 0.62 mm 

F l a s h  point 

Ductility (at 

Solubility 

77'F) 

45OOF 

100 crn 

99% 

615'F 

150+ cm 

99.96% 

Specific gravity - 1.035 

Source: h o c 0  Oil Company. 
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SECTION 3.0 

SAMPLING LOCATIONS, EQUIPMENT, AND PROCEDURES 

This section describes the sampling locations, equipment, and proce- 

dures used for the sampling of ducted emissions at the Bowen Construction 

Company asphalt plant. 

3.1 SAMPLING LOCATIONS 

3.1.1 Baghouse Inlet and Outlet 

The Bowen Construction Company asphalt p int uses one .urn for the 

production of hot mix asphalt paving. Emissions from the process are con- 

trolled by a single baghouse. As can be seen on Figure 3 . 1 ,  there is only 
one straight piece of duct work in the inlet system. Because of this con- 

figuration, this was the only possible location to acquire uncontrolled 

emission samples. These samples were collected through two 6 in. sampling 

ports located on the side of the horizontal duct. Figure 3 . 2  shows the 

duct dimensions, sampling ports, quadrants, and sample point locations. 

Samples of the processes' controlled emissions were collected from a 

circular stack with a diameter of 4 ft. These samples were acquired through 

two 6 in. ports located 7 . 2 5  stack diameters downstream from the fan and 

1 stack diameter upstream from the exit. Figure 3 . 2  shows the sample point 

locations at the outlet. 
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Port 

Outlet  Cross Section 

- - ~. 

Mass Train Traverse Sampling Points 
A IP Train Quadrant Sampling Points 

Inlet Cross Section 

Figure 3.2. Baghouse inlet duct and outlet stack dimensions 
and quadrant identification. 
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3.1.2 Raw Material Samples 

Grab samples of virgin and recycled material were taken at different 

intervals throughout the test. The virgin material was collected from the 

belt conveyor just before it entered the drum-mixer. The recycled material 

was collected just after being screened and deposited from the feed bin 

(refer to Figure 1.1). 

3 . 2  SAMPLING EQUIPMENT 

3 . 2 . 1  Particulate Mass 

3 . 2 . 1 . 1  EPA Method 5 Train-- 

The EPA Method 5 train used for mass sampling at the inlet to the bag- 

house is shown schematically in Figure 3 . 3 .  The sampling train consisted of 

an MRI modified Research Appliance Company (RAC) console and sample box. The 

probe nozzle and liner were made of 316 stainless steel, and the remainder of 

the train was made of borosilicate glass. Particulate matter was collected 

on 4- in .  diameter, preweighed glass fiber filters. The sampling system em- 

ployed here was in accordance with EPA Reference Test Method 5 as prescribed 

in the Federal Register, Vol. 42, No. 160, Thursday, August 18, 1977. 

3 . 2 . 1 . 2  EPA Method 1 7  Train-- 

The EPA Method 17 train used for mass sampling at the outlet from the 

baghouse is shown schematically in Figure 3 . 4 .  The in-stack filtration sam- 

pling system used is in accordance with the configuration prescribed in the 

Federal Register, Vol. 43, No. 37, Thursday, February 23, 1978. 

The metering and flow control system for this train consisted of an MRI 
The filtration system consisted of an in-stack filter modified RAC console. 

holder (Sierra Instruments, Inc., Model 273) coupled to a 3/8-in. schedule 

40 stainless steel pipe. The nozzle and filter holder were constructed of 

316 stainless steel. Particulate matter was collected on 47-mm preweighed, 

glass fiber filters. The condenser consisted of a typical EPA Method 5 im- 

pinger train. The impinger train did not include a thermometer o r  a check 

valve after the silica gel. 
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3.2.2 Particle Size 

3.2.2.1 Andersen High Capacity Stack Sampler (HCSS)-- 

An Andersen HCSS (Andersen 2000)  cascade impactor with a Sierra Instru- 

ments 15-pm preseparator was used for particle size distribution measure- 

ments of emissions at the inlet to the baghouse. This system was used for  

heavy loading situations encountered at the baghouse inlet sampling site. 

Figure 3.5 shows the Andersen HCSS impactor with 15-pm preseparator in the 

sampling mode. 

The Andersen HCSS cascade impactor consists of two single-jet impaction 

chambers followed by a third stage cyclone and a backup thimble filter. An 

MRI modified RAC console was used for the control and metering of flows. A 

typical EPA Method 5 impinger train without thermometer o r  check valve was 

used for determining moisture content. Particulate matter was collected in- 

side the Stage 1 and 2 impactor chambers and the Stage 3 cyclone. All par- 

ticles remaining in the gas stream downstream of the Stage 3 cyclone were 
collected in a preweighed, high efficiency glass fiber filter. 

3.2.2.2 Andersen Mark 111-- 
An Andersen Mark I11 (Andersen 2000) cascade impactor with a Sierra 

Instruments 15-pm preseparator was used f o r  particle size distribution mea- 

surements of emissions at the outlet from the baghouse. This system was 

used for light loading situations encountered at the baghouse outlet sam- 

pling site. Figure 3.6 shows the Andersen Mark I11 impactor with 15-pm 
preseparator in the sampling mode. 

The Andersen Mark I11 is a multistage, multijet cascade impactor. An 

MRI modified RAC console was used f o r  control and metering of flows. A typ- 
ical Method 5 impinger train without thermometer or check valve was used for 
determining moisture content. Particulate matter was collected on 2.5-in. 

diameter preweighed glass fiber filters. 
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3 . 2 . 3  Equipment C a l i b r a t i o n  

A l l  emission sampling equipment descr ibed  above were c a l i b r a t e d  accord- 

ing t o  EPA requirements a s  p r e s c r i b e d  by t h e  Fede ra l  R e g i s t e r ,  Vol .  4 2 ,  

No.  160, August 18 ,  1977 .  Appendix E con ta ins  t h e  c a l i b r a t i o n  d a t a  f o r  t h e  

equipment used dur ing  t h i s  f i e l d  t e s t .  

3.3 SAMPLING PROCEDURES 

The pre l iminary  i n l e t  and o u t l e t  t e s t  da t a  taken p r i o r  t o  performing 

t h e  a c t u a l  emission tests a t  t h e  a s p h a l t  p l a n t  a r e  contained i n  Appendix F .  

The p re l imina ry  i n l e t  d a t a  con ta in  an at tempted Method 1 7  run us ing  48 sam- 

p l i n g  p o i n t s  ( t r a v e r s i n g  24 p o i n t s  p e r  p o r t ) .  However, on ly  two p o i n t s  were 

sampled because of t h e  high loading .  The t e s t i n g  s t r a t e g y  decided upon i s  

d iscussed  i n  more d e t a i l  i n  Sec t ion  3 . 3 . 2 .  Also contained i n  Appendix F a r e  

t h e  d ry  molecular weight de te rmina t ions  used i n  t h e  f i n a l  c a l c u l a t i o n s .  The 

dry molecular weight of t h e  s t a c k  gas was determined d a i l y  a t  t h e  i n l e t  and 

o u t l e t  of the  baghouse. 

3 . 3 . 1  P r e t e s t  P repa ra t ions  

3 . 3 . 1 . 1  P a r t i c u l a t e  Mass-- 

3 . 3 . 1 . 1 . 1  EPA Method 5 t ra in- -Four- inch  diameter  Type A/E (Gelman Sc i -  

ences ,  I n c . )  g l a s s  f i b e r  f i l t e r s  were used f o r  p a r t i c u l a t e  c o l l e c t i o n  sub- 

s t r a t e s  i n  t h e  EPA Method 5 t r a i n  used a t  t h e  baghouse i n l e t .  The f i l t e r s  

were p laced  i n  numbered 4-314 i n .  diameter  by 3/16 i n .  deep aluminum weighing 

pans .  The f i l t e r s  and weighing pans were then  placed i n  a cons t an t  humidity 

and temperature  room f o r  24 h ,  a f t e r  which each f i l t e r  and i t s  corresponding 

numbered weighing pan were weighed on a M e t t l e r  Model AK 160 e l e c t r o n i c  b a l -  

ance t o  t h e  n e a r e s t  0 . 1  mg. The f i l t e r s  and weighing pans were aga in  e q u i l i -  

b ra t ed  f o r  6 h and weighed. This  procedure was repeated u n t i l  two consecut ive 

weighings agreed wi th in  1 . 0  mg. The Method 5 f i l t e r  t a r e  weights a r e  found 

i n  Appendix G .  Af te r  completion of weighings,  t h e  f i l t e r s  were placed i n  

p l a s t i c  p e t r i  d i shes  f o r  t r a n s p o r t  t o  the  t e s t  s i t e .  
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Two-hundred and f i f t y  mi l l i l i t e r  capac i ty  g l a s s  beakers  were used f o r  

recovery of mass t r a i n  samples. The beakers  were f i r s t  washed i n  Alconox 

de te rgen t  and t h e  r in sed  wi th  t a p  wa te r .  Af te r  t h e  beakers  were numbered 

wi th  a lead  p e n c i l  on t h e  e tched s u r f a c e  of t h e  beake r ,  t hey  were r in sed  

with d i s t i l l e d  water .  The beakers  were t h e n  heated i n  an oven t o  500°F f o r  

1 h t o  burn o f f  any organic  m a t e r i a l  p r e s e n t .  The beakers  were t r a n s f e r r e d  

us ing  beaker  tongs t o  an e q u i l i b r a t i o n  room and e q u i l i b r a t e d  for 24 h.  The 

beakers  were then weighed on a M e t t l e r  Model AK 160 e l e c t r o n i c  ba lance  t o  

t h e  n e a r e s t  0 . 1  mg. The beakers  were e q u i l i b r a t e d  for 6 h and then  r e -  

weighed. This  procedure was repea ted  u n t i l  two consecut ive  weighings agreed 

wi th in  1 . 0  mg. Tare weights f o r  250 m l  beakers  a r e  presented  i n  Appendix G. 

Afte r  completion of weighing, t h e  beakers  were p laced  i n  s t e r i l e  p l a s t i c  

m i r l - P a k  con ta ine r s  and p u t  i n t o  t h e i r  o r i g i n a l  box f o r  sh ipping .  

3 . 3 . 1 . 1 . 2  EPA Method 1 7  train--Gelman type  A/E 47 -m diameter  g l a s s  

f i b e r  f i l t e r s  were used f o r  p a r t i c u l a t e  c o l l e c t i o n  s u b s t r a t e s  i n  t h e  EPA 

Method 1 7  t r a i n  used a t  t h e  baghouse o u t l e t  l o c a t i o n .  The f i l t e r s  were 

placed i n  numbered 57-mm diameter  aluminum weighing pans.  

and weighing procedures  used on t h e s e  f i l t e r s  were i d e n t i c a l  t o  t h e  proce- 

dures  used f o r  t h e  EPA Method 5 f i l t e r s .  Method 17  f i l t e r  t a r e  weights a r e  

presented  i n  Appendix G. P l a s t i c  p e t r i  d i s h e s  were used a s  sh ipping  con- 

t a i n e r s .  

The e q u i l i b r a t i o n  

One-hundred and f i f t y  m i l l i l i t e r  capac i ty  g l a s s  beakers  were used f o r  

recovery of EPA Method 1 7  samples. The beakers  were c l eaned ,  e q u i l i b r a t e d ,  

and weighed according t o  t h e  procedures  descr ibed  above f o r  t h e  EPA Method 5 

beakers .  Tare w e i g h t s  f o r  t h e  150-ml beakers  a r e  presented  i n  Appendix G. 

These beakers  were t r a n s p o r t e d  i n  s t e r i l e  p l a s t i c  Whirl-Pak con ta ine r s .  

3 .3 .1 .2  P a r t i c l e  Size--  

3 . 3 . 1 . 2 . 1  Anderseo high c a p a c i t y  s t a c k  sampler wi th  15-pm presep-  

arator--The e n t i r e  Andersen HCSS impactor  and 15-pm p r e s e p a r a t o r  system and 

nozz les  were washed i n  de t e rgen t  and r i n s e d  wi th  tap  water ,  d i s t i l l e d  wa te r ,  

and ace tone .  The a c c e l e r a t i o n  and v e n t  tubes  were cleaned wi th  a high p res -  

s u r e  a i r  s t ream. 
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A 1-112 in. diameter by 4-314  in. long aluminum tube was used as a con- 

tainer for each glass fiber thimble filter. The aluminum tube also served 

a5 a weighing container. 

for field use as follows: 

The thimble filter and aluminum tube were prepared 

. Aluminum tubes were numbered with an engraver. 

- Aluminum tubes and lids were washed in Alconox detergent. 

. Aluminum tubes and lids were first rinsed with tap water, then 

with deionized, distilled water. 

Aluminum tubes and lids were heated in an oven to 500'F for 1 h 
to remove any potential organic contaminants. After heating, the 

aluminum tubes were handled only with beaker tongs. The aluminum 

lids were handled with latex surgical gloves since they were not 

weighed. 

The aluminum tubes and lids were removed from the oven and allowed 

to cool. 

* A thimble filter was placed in each container. 

. The thimble filter and aluminum tube were placed in a constant 

humidity room for 24 h at ambient temperature and pressure. 

. The aluminum tube and thimble filter were weighed to the nearest 

0.1 mg on a Mettler Model AK 160 electronic balance. 
tube lid was not desiccated o r  weighed. 

The aluminum 

. The aluminum tube and thimble filter were desiccated for 6 h. 

. The aluminum tube and thimble filter were weighed a second time 
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. Weighings were repeated u n t i l  two consecut ive weighings agreed 

w i t h i n  1 . 0  mg. 

. The l i d  was placed on t h e  aluminum tube .  

. Aluminum tubes  were wrapped i n  aluminum f o i l  and p laced  i n  p l a s t i c  

Whirl-Paks f o r  shipment. 

Aluminum weighing pans 57 mm i n  diameter  and 20 mm deep were used i n  

recovering samples from t h e  f i r s t  f o u r  impactor s t a g e s .  Each weighing pan 

was  numbered w i t h  a metal  engraver .  The aluminum weighing pans were then  

des icca ted  and weighed according t o  t h e  procedures used f o r  t h e  aluminum 

tubes and thimble f i l t e r s .  The aluminum weighing pans were p laced  i n  100 mm 

diameter by 20 mm deep p l a s t i c  p e t r i  d i shes  used a s  sh ipp ing  c o n t a i n e r s .  

Thimble f i l t e r  and aluminum weighing pan t a r e  weights can be found i n  Ap- 

pendix G .  

3.3.1.2.2 Andersen Mark I11 impactor  wi th  15-pm preseparator--Ten 

3- in .  aluminum f o i l  squares  were c u t  t o  se rve  a s  ho lde r s  f o r  each f i l t e r  

s e t .  The aluminum f o i l  squares  were fo lded  i n  h a l f ,  l a b e l e d ,  and t h e  ap- 

p r o p r i a t e  g l a s s  f i b e r  f i l t e r  s u b s t r a t e  (Andersen 2000) p laced  i n s i d e .  The 

e q u i l i b r a t i o n  and weighing procedures  used were as fo l lows:  

The f i l t e r  s e t s  were e q u i l i b r a t e d  i n  a cons t an t  humidity room 

f o r  24 h .  

- The f i l t e r  and i t s  aluminum f o i l  ho lder  were weighed on a Cahn 

Instruments  Model 27 e l e c t r o b a l a n c e  t o  t h e  n e a r e s t  0 .01 mg. 

* The f i l t e r  sets were e q u i l i b r a t e d  f o r  another  6 h. 

The f i l t e r s  were weighed a second t ime 
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* The equilibration and weighing procedures were repeated until two 

consecutive weighings agreed within 0.05 mg. 

. Each complete filter set was placed in a glassine envelope for 

shipping. 

Andersen Mark I11 impactor substrate tare weights are found in Appen- 
dix G. 

3 . 3 . 2  Testing Strategy 

The Southern Research Institute "Procedure Manual for Inhalable Particu- 

late Sampler Operation," November 30, 1979, prepared for EPA (SORI-EAS-79-761, 

4181-371, was used to determine most of the sampling criteria for both the 

particle sizing and mass tests. Four individual sampling points were used 
rather than a standard traverse of the duct, except f o r  the inlet. Also, 

the criterion for isokinetic sampling was expanded to k 20% rather than the 

scandard 2 10%. 

3.3.2.1 Baghouse Inlet-- 

According to the procedures manual cited above, the recommended sam- 

pling points for circular and square or rectangular ducts can be determined 

using Figure 3.7. However, due to the duct configuration and the extremely 

high loading at the inlet, it was decided to deviate from the recommended 

sampling points f o r  the total mass tests. Instead of sampling at one point 

during a run, it was decided to traverse six points. A traverse of the duct 
was necessary to obtain total mass data that would be unbiased by stratifica- 

tion. Six points were chosen because of the short sampling time dictated by 
the high loading of the inlet. The particle sizing tests were conducted us- 

ing normal inhalable particulate testing procedures. (Refer to Figure 3.2.) 

3 . 3 . 2 . 2  Baghouse Outlet-- 

The testing strategy used in testing the outlet employed normal inhal- 

able particulate testing procedures f o r  both particle sizing and total mass 

tests. 
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Figure 3 . 7 .  Reconnended sam?ling poin ts .  

Source: Southern Zesearch I n s t i t u t e ,  
"Procedure Xanual f o r  Inha lab le  
? a r t i c u l a t e  Sa;-?ler Opera t io r , "  
prepared fcr ZP?.. Jo.Jeir.ber 30,  
1979. (5027-ZJ.5-79-761, 6181-37). 
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3.3.3 Testing, Recovery, and Analysis 

3.3.3.1 Particulate Mass Tests at the Inlet to the Baghouse-- 

3.3.3.1.1 EPA Method 5 train--Methods 1 through 4 of the Federal Reg- 

& were followed in obtaining preliminary test data. The same six-point 

traverse as mentioned previously was used for Method 1 .  

An EPA Method 5 sampling train was used for total particulate mass 

sampling at the inlet duct to the baghouse. This sampling train allows the 

gases to condensate before they pass through a sample filter, which ensures 
their collection as a particulate. The sampling train was operated accord- 

ing to EPA Method 5 guidelines the following changes. Six traverse points 

were used rather than a standard traverse. A test consisted of one train 

traversing all six sampling points. There were a total of eight modified 

Method 5 tests conducted at the inlet test location. Due to the negative 

pressure of the inlet duct, the sample probe was withdrawn from the duct at 

the completion of each test with the sample pump running to prevent loss of 
the sample. The pump was turned off at the completion of the sampling pe- 

riod. This operation was regulated so that the pump was running only a few 

seconds after the probe had been removed from the duct. The isokinetic cri- 

terion for sampling was expanded to 2'20% rather than 2 10%. Sampling cal- 

culations are shown in Appendix H. 

The EPA Method 5 mass train sample recovery was performed using EPA 

Method 5 guidelines. Equilibration and gravimetric analysis of the samples 

followed the same procedures discussed in Section 3.3.1.1 (Particulate Mass) 

Sample weights are presented in Appendix G. 

3.3.3.2 Particulate Mass Tests at the Outlet to the Baghouse-- 

3.3.3.2.1 EPA Method 17 train--Methods 1 through 3 of the Federal 

Register were followed in obtaining preliminary test data. Four sampling 

points were used rather than a standard traverse. 
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An EPA Method 1 7  sampling t r a i n  ( i n - s t a c k  f i l t r a t i o n  system) was used 

f o r  t o t a l  p a r t i c u l a t e  mass sampling a t  t h e  o u t l e t  duc t  from t h e  baghouse. 

The EPA Method 17 t r a i n  was used i n s t e a d  of t h e  EPA Method 5 t r a i n  because 

of t h e  l i g h t  loading  expected.  The sampling c a l c u l a t i o n s  a r e  i d e n t i c a l  t o  

t h e  Method 5 sampling c a l c u l a t i o n s  found i n  Appendix H .  

P r i o r  t o  t e s t i n g ,  t h e  f i l t e r  was loaded i n t o  t h e  i n - s t a c k  f i l t e r  

ho lder  and  t h e  two ha lves  screwed t o g e t h e r .  The f i l t e r  was handled wi th  

nonser ra ted  forceps  and s u r g i c a l  g loves .  Af t e r  t h e  proper  s i z e  nozz le  was 

a t t ached ,  t h e  f i l t e r  ho lder  body, exc luding  t h e  nozz le ,  was wrapped i n  alumi- 

num f o i l  t o  keep it c lean  dur ing  sampling and t o  prevent  f i l t e r  contamina- 

t i o n  upon recovery.  

The EPA Method 1 7  t r a i n  was opera ted  according t o  EPA Method 5 guide- 

l i n e s .  Four i n d i v i d u a l  sampling p o i n t s  were used, and a run was conducted 

a t  each sampling p o i n t .  These four runs c o n s t i t u t e d  a t e s t .  There were 

two t e s t s  f o r  a t o t a l  of e i g h t  runs conducted a t  t h e  o u t l e t  t e s t  l o c a t i o n .  

Duct p re s su res  were nega t ive  a t  t h i s  l o c a t i o n ;  t h e r e f o r e ,  t h e  withdrawal of 

t h e  sampler was accomplished according t o  t h e  procedure o u t l i n e d  f o r  t h e  

EPA Method 5 t r a i n .  The i s o k i n e t i c  c r i t e r i o n  was a l s o  t h e  same a s  the EPA 

Method 5 t r a i n .  

The recovery of t h e  EPA Method 1 7  sampling t r a i n  was accomplished as  

fol lows : 

. The f i l t e r  holder  was removed from t h e  probe and t h e  p r o t e c t i v e  

aluminum f o i l  wrapping d i sca rded .  

. The f i l t e r  was removed from t h e  f i l t e r  ho lder  and placed i n  i t s  

numbered weighing pan. 

. The nozzle  and f r o n t  h a l f  of  t h e  f i l t e r  ho lder  assembly were 

r in sed  wi th  acetone d i r e c t l y  i n t o  a preweighed, numbered 150-ml 

g l a s s  beaker .  
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The volume of  acetone r i n s e  used was recorded t o  the n e a r e s t  

10 m l  us ing  t h e  graduat ions  on the 150-ml g l a s s  beaker .  

E q u i l i b r a t i o n  and g rav ime t r i c  a n a l y s i s  of the  EPA Method 1 7  f i l t e r s  

and 150-ml beakers  were accomplished us ing  t h e  same procedures a s  t h e  EPA 

Method 5 samples. These procedures  a r e  d iscussed  i n  Sec t ion  3 . 3 . 1  (Pre- 

t e s t  P r e p a r a t i o n s ) .  Sample weights a r e  p resented  i n  Appendix G .  

3 . 3 . 3 . 3  P a r t i c l e  S ize  Tes t s  a t  t h e  I n l e t  t o  t h e  Baghouse-- 

3 . 3 . 3 . 3 . 1  Andersen h i g h  c a p a c i t y  s t a c k  sampler with 15-pm presepa-  

rator--An Andersen HCSS impactor wi th  a 15-pm presepa ra to r  was used f o r  par -  

t i c l e  s i z i n g  a t  t h e  i n l e t  duc t  t o  t h e  baghouse. This  impactor was chosen 

f o r  use a t  t h i s  l o c a t i o n  because it i s  designed f o r  heavy g r a i n  loading-- 

s i t u a t i o n s  i n  which s tandard  impactors  cannot be used because of overload- 

ing  or unacceptably s h o r t  sampling t imes .  The s tandard  impactor provides  

four  p a r t i c l e  s i z e  c u t p o i n t s ,  and the  a d d i t i o n  of  t h e  15-pm presepa ra to r  t o  

t h e  top  of the  impactor provided a f i f t h .  

Pre l iminary  t e s t  da t a  f o r  t h e  p a r t i c l e  s i z i n g  t e s t s  were obta ined  from 

previous EPA Method 5 t r a i n  runs and from Fede ra l  Reg i s t e r  Methods 1 through 

3 determina t ions .  The s i x  sampling p o i n t s  used f o r  t h e  EPA Method 5 mass 

t r a i n  were not used f o r  t h e  p a r t i c l e  s i z i n g  runs. A run was conducted a t  

each of four  sampling p o i n t s  (one pe r  quadran t ) ,  and t h e s e  fou r  runs c o n s t i -  

t u t e d  a t e s t .  There were fou r  t e s t s  f o r  a t o t a l  of 16 p a r t i c l e  s i z i n g  runs 

conducted a t  t h e  i n l e t  t e s t  l o c a t i o n .  

The Andersen HCSS impactor was opera ted  according t o  t h e  procedures  de- 

s c r ibed  by t h e  manufacturer .  During sampling,  a sample was drawn from t h e  

duc t  a t  a cons t an t  v e l o c i t y  through t h e  nozz le .  This  flow r a t e  allowed f o r  

a 15-um cu to f f  i n  t h e  p r e s e p a r a t o r  whi le  s t i l l  remaining wi th in  t h e  +- 20% 

i s o k i n e t i c  c r i t e r i o n  range. Pre l iminary  and i s o k i n e t i c  sampling c a l c u l a -  

t i o n s  a r e  shown i n  Appendix H .  The c a l c u l a t i o n s  can a l s o  be found on t h e  

raw da ta  s h e e t  f o r  any p a r t i c u l a r  p a r t i c l e  s i z e  run. 
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A t  t h e  completion of each run,  t h e  impactor was withdrawn from t h e  duc t  

with t h e  sample pump l e f t  running because of t h e  nega t ive  p r e s s u r e  i n  t h e  

duc t .  This  procedure i s  t h e  same a s  t h a t  descr ibed  for t h e  EPA Method 5 

mass t r a i n .  The impactor was he ld  a t  a 45-degree angle  dur ing  t r a n s p o r t  t o  

the  l a b o r a t o r y  recovery s i t e .  This  p recau t ion  was necessary  t o  minimize t h e  

p o s s i b i l i t y  of sample r e l o c a t i o n  from one s t a g e  t o  another  dur ing  t r a n s p o r t .  

F igure  3.8 shows a cutaway view of t h e  f i v e  p a r t i c u l a t e  recovery s t a g e s  

of t h e  h d e r s e n  HCSS impactor wi th  15-pm p r e s e p a r a t o r .  The procedure used 

f o r  recovery of p a r t i c u l a t e  samples from t h e  impactor was a s  fo l lows:  

. While hold ing  t h e  impactor a t  a 45-degree ang le  wi th  t h e  i n l e t  

nozzle  a t  t h e  top ,  t h e  15-pm p resepa ra to r  was removed and s e t  

a s i d e .  

* Keeping Stages 2 through 5 a t  a 45-degree ang le ,  Stages 2 and 3 

were removed and s e t  a s i d e  i n  a h o r i z o n t a l  p o s i t i o n .  

Stages 4 and 5 were removed and se t  a s i d e  i n  a h o r i z o n t a l  p o s i t i o n .  

. The recovery of each s t a g e  was c a r r i e d  o u t  over a p i e c e  of  g l a s s -  

i n e  paper so t h a t  any p a r t i c u l a t e  t h a t  was s p i l l e d  could be re-  

covered. 

* While t h e  15-pm cyclone p r e s e p a r a t o r  was he ld  a t  a 45-degree angle  

wi th  t h e  e x i t  tube  p o i n t i n g  up, the  s i d e s  of t h e  cyclone were 

tapped l i g h t l y  t o  f r e e  c l i n g i n g  p a r t i c u l a t e  m a t t e r .  The e x i t  t ube  

was removed, and t h e  p a r t i c u l a t e  on t h e  o u t e r  s i d e s  of t h e  tube  

was brushed i n t o  t h e  c o l l e c t i o n  cup. The ins ide  of t h e  i n l e t  

nozzle  was also brushed i n t o  t h e  c o l l e c t i o n  cup. The p a r t i c u l a t e  

i n  t h e  c o l l e c t i o n  cup was t r a n s f e r r e d  t o  con ta ine r  No. 1. 

. The i n t e r i o r  su r f aces  of t h e  cyclone e x i t  tube  and t h e  i n t e r i o r  

su r f aces  of  Stage 2 were brushed i n t o  con ta ine r  No. 2 .  
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Fizure 3.8. Andersen h i g h  capacity stack sanpler w i t h  preseparator. 
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* The i n t e r i o r  su r f aces  of t h e  v e n t  t ubes  from Stage  2 ,  t h e  acce le ra -  

t i o n  j e t  going i n t o  Stage 3, and t h e  i n t e r i o r  s u r f a c e s  of S tage  3 

were brushed i n t o  c o n t a i n e r  No. 3 .  

* While S tages  4 and 5 were he ld  h o r i z o n t a l l y ,  t h e  cyclone was re-  

moved from t h e  body of S tage  5 .  

c lone  were brushed i n t o  S tage  5 .  The m a t e r i a l  c o l l e c t e d  i n  t h e  

i n t e r i o r  of  t h e  cyclone and i t s  i n l e t  t ube  were recovered i n  

con ta ine r  No. 4 .  

The e x t e r i o r  su r faces  of t h e  cy- 

. The i n t e r i o r  su r f aces  of S tage  5 were brushed i n t o  t h e  thimble 

f i l t e r .  The thimble f i l t e r  was removed and placed i n  con ta ine r  

No. 5 .  

The samples were e q u i l i b r a t e d  and g r a v i m e t r i c a l l y  analyzed us ing  t h e  

same procedures a s  d i scussed  i n  S e c t i o n  3 . 3 . 1 . 2 . 1 .  Sample weights a r e  

presented i n  Appendix G .  

3 .3 .3 .4  P a r t i c l e  S i z e  T e s t s  a t  t h e  O u t l e t  t o  t h e  Baghouse-- 

3.3.3.4.1 Andersen Mark I11 impactor wi th  15-pm preseparator--An 

Andersen Mark I11 impactor wi th  15-pm p resepa ra to r  was used f o r  p a r t i c l e  

s i z i n g  a t  t h e  o u t l e t  s t a c k  from the  baghouse. This  impactor was chosen f o r  

use a t  t h i s  l o c a t i o n  because it i s  designed f o r  moderate g r a i n  loading  s i t u -  

a t i o n s .  The s tandard  impactor provides  n ine  p a r t i c l e  s i z e  c u t p o i n t s ,  and 

t h e  a d d i t i o n  of t h e  15-prn p r e s e p a r a t o r  t o  t h e  top of t h e  impactor provided 

a 10 th .  

Pre l iminary  t e s t  da t a  f o r  t h e  p a r t i c l e  s i z i n g  t e s t s  were obta ined  from 

previous EPA Method 1 7  t r a i n  runs and from Fede ra l  R e g i s t e r  Methods 1 through 

3 determina t ions .  The fou r  sampling p o i n t s  used f o r  t h e  EPA Method 1 7  mass 

t r a i n  were a l s o  used f o r  t h e  p a r t i c l e  s i z i n g  runs. A run was conducted a t  

each of t h e  fou r  sampling p o i n t s ,  and t h e s e  four  runs c o n s t i t u t e d  a t e s t .  

There were two t e s t s  f o r  a t o t a l  of e i g h t  p a r t i c l e  s i z i n g  runs conducted a t  

the  o u t l e t  t e s t  l o c a t i o n .  
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The Andersen Mark I11 impactor was loaded and operated according t o  the  

procedures descr ibed  by the  manufacturer .  During sampling, a sample was 

drawn from t h e  duc t  a t  a cons t an t  v e l o c i t y  through t h e  nozz le .  This  flow 

r a t e  allowed for a 15-pm c u t o f f  i n  t h e  p r e s e p a r a t o r  while  s t i l l  remaining 

wi th in  t h e  f 20% i s o k i n e t i c  range.  

c u l a t i o n s  a r e  shown i n  Appendix H. These c a l c u l a t i o n s  can a l s o  be found on 

any p a r t i c l e  s i z i n g  raw da ta  s h e e t .  

P re l imina ry  and i s o k i n e t i c  sampling c a l -  

A t  t h e  completion of each run,  t h e  impactor was w i t h d r a m  from t h e  duc t  

wi th  t h e  sample pump running because o f  t h e  nega t ive  p r e s s u r e  i n  t h e  d u c t .  

This procedure i s  t h e  same a s  descr ibed  for the  EPA Method 5 mass t r a i n .  

The Andersen Mark I11 impactor was he ld  a t  a 45-degree angle  t o  prevent  

sample movement from one s t a g e  t o  another  dur ing  t r a n s p o r t  t o  t h e  f i e l d  

l abora to ry  recovery s i t e .  

F igure  3 .9  shows an exploded view of t h e  impactor s t a g e s  of t h e  Andersen 

Mark I11 impactor .  F igure  3.10 shows a cutaway view of the  15-pm presepa-  

r a t o r  mounted on top of t h e  h d e r s e n  Mark I11 impactor.  

f o r  recovery of t h e  p a r t i c u l a t e  samples from t h e  impactor were a s  fo l lows:  

The procedures  used 

The sampler was held a t  a 45-degree angle while  t h e  e x t e r i o r  sur- 

f a c e  was brushed c l ean .  This  c l ean ing  prevents  contaminat ion of 

t h e  s u b s t r a t e  c o l l e c t i o n  s u r f a c e s  i n s i d e  t h e  impactor  dur ing  re- 

covery.  

The sampler was he ld  a t  a 45-degree angle  while  the  presepara-  

t o r  was removed. The p r e s e p a r a t o r  was s e t  a s i d e  i n  a 45-degree 

angle  p o s i t i o n  wi th  t h e  e x i t  tube  po in t ing  up. The p l a t e  as-  

sembly housing was placed i n  a v e r t i c a l  p o s i t i o n  wi th  t h e  i n l e t  

p o i n t i n g  up. 

The f o i l  l i n e r  l a b e l e d  "X-Pres" was unfolded and placed on a s h e e t  

of g l a s s i n e  paper .  I f  some of t h e  sample s p i l l e d  onto  t h e  g l a s s -  

i n e  paper ,  it was recovered and placed i n  t h e  l i n e r .  This was 

done wi th  a l l  s t a g e s  dur ing  recovery .  
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. The cyclone e x i t  t ube ,  impactor  i n l e t  cone, c r o s s h a i r  g a s k e t ,  

p l a t e  "0," inconel  space r ,  and c r o s s h a i r  gaske t  were brushed i n t o  

the  f o i l  l i n e r  l abe led  " X - 0 . "  S u b s t r a t e  No. 0 was p laced  i n  t h e  

f o i l  l i n e r .  The top s i d e  o f  p l a t e  "1" was a l s o  brushed onto f o i l  

"X-0 ."  The s i d e s  of t h e  f o i l  l i n e r  were fo lded ,  and it was re-  

tu rned  t o  t h e  f i l t e r  ho lde r .  

The bottom s i d e  of p l a t e  "1," t h e  inconel  space,  and c r o s s h a i r  

gaske t  were brushed onto f o i l  l i n e r  "X-1." S u b s t r a t e  No. 1 was 

removed and placed i n  f o i l  l i n e r  "X-1."  The top  s i d e  of p l a t e  

"2" was a l s o  brushed onto f o i l  l i n e r  "X-1 ."  The f o i l  l i n e r  was 

folded a t  t h e  s i d e s  and r e tu rned  t o  t h e  f i l t e r  ho lde r .  

The above recovery procedures  were repeated f o r  t h e  remaining 

s t a g e s .  

Gravimetr ic  a n a l y s i s  was done by t h e  procedures d iscussed  i n  Sec t ion  

3 . 3 . 1  ( P r e t e s t  P r e p a r a t i o n s ) .  Sample weights a r e  presented  i n  Appendix G. 

3 . 3 . 3 . 5  Sample Blanks-- 

3 . 3 . 3 . 5 . 1  P a r t i c u l a t e  mass--Extra 47-mm Method 1 7  f i l t e r s  and 4 - in .  

diameter  Method 5 f i l t e r s  were t a r e  weighed and numbered. Three f i l t e r s  of 

each s i z e  were s e l e c t e d  a s  sample b l anks .  These f i l t e r s  were not  d i s t i n -  

guished from o t h e r  f i l t e r s  of the  same t y p e ,  nor  were they  t r e a t e d  i n  any 

way d i f f e r e n t l y  dur ing  t h e  p r e t e s t  e q u i l i b r a t i o n  and weighing. Three f i l -  

t e r s  of each type  were s e l e c t e d  and weighed a s  blanks every day t h a t  a c t u a l  

sample f i l t e r s  from Method 1 7  and Method 5 runs were f i n a l  weighed. The 

blank f i l t e r s  were handled and analyzed i n  t h e  same manner a s  those  conta in-  

ing  a c t u a l  p a r t i c u l a t e  sample. One b l ank  f i l t e r  of each type  was weighed 

before  any a c t u a l  samples were weighed. The second b lank  f i l t e r  of each 

type  was weighed dur ing  a c t u a l  sample weighing. The t h i r d  b lank  f i l t e r  of 

each type  was weighed a t  t h e  completion of a l l  a c t u a l  sample weighing. A 

d i f f e r e n t  f i l t e r  of each type  was used f o r  each of the  t h r e e  blank 

weighings.  
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The t h r e e  blank f i l t e r  f i n a l  weights  o f  each type  were t o t a l e d  and then  

averaged a t  t h e  end of each day. The average of each type was compared with 

t h e  average i n i t i a l  t a r e  weight of t h e  same t h r e e  f i l t e r s .  The d i f f e r e n c e  

between t h e  average t a r e  and average f i n a l  weight of each f i l t e r  type  was 

then  app l i ed  a s  a c o r r e c t i o n  f a c t o r  t o  a l l  a c t u a l  samples of t h a t  r e s p e c t i v e  

type t h a t  were f i n a l  weighed on t h a t  day. A weight ga in  on t h e  b lank  f i l -  

t e r s  was sub t r ac t ed  from t h e  sample f i n a l  weights .  A weight loss was added 

t o  t h e  sample f i n a l  weights performed t h a t  day.  The b lank  f i l t e r  weight 

ana lyses  a r e  presented  i n  Appendix G .  

Three acetone evapora t ions  (pe r  l o t )  were performed a t  MRI t o  d e t e r -  

mine t h e  amount of r e s idue  i n  t h e  ace tone .  The ace tone  con ta ine r s  used f o r  

t h i s  purpose were randomly s e l e c t e d .  The g l a s s  beakers  used were prepared 

and t r e a t e d  i n  t h e  same manner a s  o t h e r  beakers .  There was a weight ga in  

between t h e  t a r e  and f i n a l  weighings of t h e  beakers  used for t h e  acetone 

b lanks ,  and t h i s  weight ga in  was app l i ed  as  a c o r r e c t i o n  f a c t o r  t o  t h e  sample 

weights of  bo th  Method 5 and Method 17 t e s t  r e s u l t s .  The weight  gained was 

divided by t h e  amount of acetone u s e d  f o r  each sample recovery;  t hen  t h i s  

r e s u l t  was sub t r ac t ed  from t h e  r e s p e c t i v e  sample weight .  The acetone b lank  

ana lyses  a r e  presented  i n  Appendix G .  

3 . 3 . 3 . 5 . 2  P a r t i c l e  size--Three ' s e t s  of  Andersen f i l t e r s  f o r  t h e  

Andersen Mark 111 impactor were assembled t o  be  used a s  b lanks .  For  t h e  

blank ana lyses ,  on ly  two f i l t e r s  were used,  r a t h e r  than  t h e  n ine  normally 

loaded i n t o  t h e  impactor .  The blank f i l t e r  se ts  cons i s t ed  of t h e  fol lowing 

f i l t e r  conf igu ra t ions :  

One s l o t t e d  impact ion s u b s t r a t e  ( l a r g e  or small  c e n t e r )  and alumi- 

num f o i l  ho lde r .  

* One 2-1/2 i n .  diameter  u n s l o t t e d  f i n a l  f i l t e r  and aluminum f o i l  

ho lde r .  

The b lank  sets were l abe led  as  such ,  then  d e s i c c a t e d ,  weighed, and 

handled i n  t h e  same manner a s  t h e  a c t u a l  s e t s .  Three blank sets were 
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s e l e c t e d  and weighed i n  t h e  l a b  on any day t h a t  f i n a l  weighings were con- 

ducted on a c t u a l  samples.  

weighings,  one' se t  dur ing ,  and one s e t  a f t e r  a l l  samples had been weighed. 

One blank  s e t  was weighed p r i o r  t o  a c t u a l  sample 

A c o r r e c t i o n  f a c t o r  f o r  t h e  Andersen Hark I11 p a r t i c l e  s i z e  t e s t  re- 

s u l t s  was der ived by t o t a l i n g  and averaging  t h e  t h r e e  blank set  n e t  weights 

performed each day sample s e t s  were f i n a l  weighed. A s e p a r a t e  c o r r e c t i o n  

f a c t o r  was appl ied  f o r  t h e  s l o t t e d  impactor s u b s t r a t e s  and t h e  uns lo t t ed  

f i n a l  f i l t e r s .  The average f i n a l  weight  of each s u b s t r a t e  t ype  was sub- 

t r a c t e d  from i t s  r e s p e c t i v e  average t a r e  weight .  A weight ga in  on t h e  

blank f i l t e r  s u b s t r a t e  was s u b t r a c t e d  from t h e  sample n e t  weights o f  t h a t  

s u b s t r a t e  type performed t h a t  day. A weight loss on t h e  b lank  f i l t e r  sub- 

s t r a t e  was added t o  t h e  sample n e t  weights  of t h a t  s u b s t r a t e  type performed 

t h a t  day. The b lank  f i l t e r  weight ana lyses  f o r  the Andersen Mark 111 i m -  

pac to r  a r e  presented  i n  Appendix G .  

Three Andersen HCSS thimble f i l t e r s  were used f o r  b l anks .  No b lank  

weight ana lyses  were performed on t h e  aluminum weighing pans used  f o r  sam- 

p l e  recovery of t h e  f i r s t  four impactor  s t a g e s .  The blank thimble f i l t e r s  

were e q u i l i b r a t e d  and weighed i n  t h e  same manner as  t h e  thimble f i l t e r s  

used f o r  t e s t i n g .  

The t h r e e  b l ank  thimble f i l t e r s  were weighed i n  the  l a b  on any day 

t h a t  f i n a l  weighings were conducted on a c t u a l  Andersen HCSS p a r t i c l e  s i z e  

t e s t  samples. A d i f f e r e n t  thimble f i l t e r  was weighed each t ime a blank f i -  

na l  weight was obta ined .  One thimble f i l t e r  was weighed p r i o r  t o  a c t u a l  

sample weighings,  one du r ing ,  and one a f t e r  a l l  samples had been weighed. 

The t h r e e  n e t  weights were added t o g e t h e r  and d iv ided  by 3 t o  g e t  a 

blank va lue  f o r  t h a t  day. The blank va lue  f o r  a s p e c i f i c  day was appl ied  

t o  t h e  thimble f i l t e r  a n a l y s i s  performed on t h a t  day. The b lank  thimble 

f i l t e r  weight ana lyses  f o r  t h e  Andersen HCSS impactor a r e  presented  i n  

Appendix G .  
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3 . 3 . 4  Test Identification System 

A system of run identification numbers was assigned to the tests con- 

ducted at Bowen Construction Company. A typical run number is explained 
below. 

I - 2 - 3 (B) 

1 2  3 4  

1 - The first letter denotes the source, inlet (I) or outlet ( 0 ) .  

2 - The second number is the test number. 
3 - The third number is the quadrant number. 
4 - The letter designation, shown in parentheses, indicates a 

repeat of the run in that particular quadrant. 

In the above example, the "B" indicates that this was the second run 

of Test 2 in quadrant 3--run because the first did not meet established 

test criteria. The first run that did not meet the test criteria was then 

labeled " A , "  If a run met all criteria the first time, the letter "A" was 

not used. Only in the case of a repeated run was a letter designated. If 

a run was repeated the third time, then the letter "C" was designated, and 

so on. 

The identification numbers for the Method 5 tests on the inlet con- 

sisted of a source letter (I o r  0) and a run number (1 through 8). 
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SECTION 4.0 

SUHMARY OF RESULTS 

Resu l t s  of t h e  t e s t i n g  program a t  t h e  Bowen Cons t ruc t ion  Company a s -  

p h a l t  p l a n t  a r e  summarized i n  t h i s  s e c t i o n .  The t a b u l a r  and graphic  pre-  

s e n t a t i o n s  t h a t  fol low were der ived  f r o m  reduct ion  of t h e  raw f i e l d  da t a  

found i n  Appendix I and t h e  l a b o r a t o r y  and a n a l y t i c a l  da t a  found i n  Appen- 

d ix  G .  The raw da ta  were combined and reduced by a computer program devel-  

oped by MRI t o  produce t h e  p r i n t o u t s  found i n  Appendix J .  The informat ion  

contained i n  t h e s e  computer p r i n t o u t s  was used i n  t h e  c o n s t r u c t i o n  of  t h e  

graphs and t a b l e s  i n  t h i s  s e c t i o n .  

Only da ta  t h a t  have met s p e c i f i c  acceptance c r i t e r i a  a r e  summarized i n  

t h i s  s e c t i o n .  These c r i t e r i a ,  a s  ob ta ined  from "Procedures Manual f o r  In- 

h a l a b l e  P a r t i c u l a t e  Sampler Opera t ion ,"  prepared by Southern Research In-  

s t i t u t e  f o r  EPA. a r e :  

1.  Each t o t a l  mass and p a r t i c l e  s i z i n g  run must be wi th in  ? 20% of 

i s o k i n e t i c .  

2 .  The p a r t i c u l a t e  g r a i n  load ing  from the  t o t a l  mass t r a i n  (EPA 

Method 5 or Method 1 7 )  and t h e  corresponding p a r t i c l e  s ize  t r a i n  (Andersen 

HCSS or Andersen Mark I11 with  15 pm p resepa ra to r )  must be wi th in  ? 50%. 

The da ta  t h a t  has met t h i s  c r i t e r i a  i s  i n  Table 4 . 1 .  Two t o t a l  mass and 

four  p a r t i c l e  s i z i n g  t e s t s  c o n s i s t i n g  of four runs p e r  t e s t  (one run per  quad- 

r a n t  o n  p a r t i c l e  s i z i n g )  were conducted a t  t h e  baghouse i n l e t  t e s t  s i t e .  Two 

t o t a l  mass and two p a r t i c l e  s i z i n g  t e s t s  c o n s i s t i n g  of fou r  runs each (one run 

per  quadrant )  were conducted a t  t h e  baghouse o u t l e t  t e s t  s i t e .  
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To further scrutinize the particle sizing data an average grain loading was 

determined for the 16 inlet runs and the 8 outlet runs. This average was 

compared to the average grain loading of each test. If the average varied 

by more than 50%, runs within that test would be compared to the grain load- 

ing found in the corresponding mass run. If these values disagreed by less . 

than 50%, the deviation probably indicated a high degree of stratification 

and all data were retained. 

4.1  INHAIABLE PARTICULATE (IP) EMISSION FACTORS 

The IP emission factors f o r  a typical source were calculated for 15.0, 
10.0, and 2.5 pm particles as follows: 

A total mass emission factor, indicating the amount of particulate mat- 

ter released into the atmosphere per unit of asphalt concrete produced, in 

pounds per ton was calculated for each run of each mass test. The total 

mass emission factor (lb/ton) was derived by dividing the total mass emission 

rate (lb/hr) calculated from the mass train data, by the production rate (tons/ 

hr). 

Company as described in Section 1 .  The calculation for a single run was based 

on the assumption that the average stack velocity during the run was the same 

as the velocity measured at the sampling point of the quadrant being sampled. 

In addition, the individual emission factors for each run were calculated 
based on the plant production rate during the period when the samples were 
collected with no adjustment being made for other variations in process 

operating conditions. The IP emission factors were calculated using the 
total mass emission factor derived from the Method 5 and Method 17 data 
rather than a factor which could have been calculated from the total mass 

collected by the particle sizing device. 

Production data for the plant was provided by the Bowen Construction 

The total mass collected during a run in the particle sizing device, 

and the mass collected on each individual stage was entered into a computer 

program along with the criteria to determine the actual D,, of each stage. 
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The D,O of a stage is the particle diameter at which the stage achieves 50% 
efficiency; one half of the particles of that diameter are captured and one 

half are not. 

dix J indicate cumulative percent greater than the stated D,,, whereas the 

graphs and tables indicate D,, as cumulative percent less than stated size. 

The cumulative percent less than stated size vs. the stated size (D50)  were 

then plotted for each of the four runs that constitute a test. Note: The 

cumulative percent less than stated size is determined by subtracting the 

numbers found in the row labeled "cum.% with filter" from 100. 

The computer printouts of the particle sizing tests in Appen- 

To determine exactly what percentage of the total mass was less than 

2.5, 10, and 15 microns, the cumulative percent greater than stated size and 

DS0 from the abovementioned computer printouts were entered into a spline 

equation. A program for handling impactor data using a spline fit has been 
developed by J. E. Johnson et al. ("A Computer Based Cascade Impactor Data 

Reduction System," EPA-600/7-78-042, March 1978). An improvement to this 
program has recently been completed by MRI and was used in this study to de- 
termine emission factors. IP emission factors were calculated by multiply- 
ing the percentage of the total mass derived by the spline equation for the 

desired D50 by the total mass emission factor (lb/ton). The particle diameter 

upper limit was set at 50.0 vmA for the calculations using the spline fit. 

4.2 CALCULATION PROCEDURES FOR THE INLET AN!J OUTLET OF THE BAGHOUSE 

Due to the extremely high loading at the inlet, a deviation from normal 

IP protocol was used to calculate these emissions. The outlet emissions 

were calculated using the normal IP methods discussed earlier. The total 

mass runs were matched with the particle size runs as shown i n  Table 4 . 2  

and 4 . 3 .  

All total mass samples taken at the inlet were collected using a six 

point traverse instead of being collected from one point at the center of a 

quadrant. Because of this, the mass and particle sizing runs could not be 

matched quadrant by quadrant. Total mass runs were matched with particle 

sizing runs according to time and day (see Appendix A). The last 2 days of  

45 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

TABLE 4 . 2 .  BACHOUSE OUTLET TOTAL MASS 
AND PARTICLE SIZING 
COORDINATION 

P a r t i c l e  s i z i n g  run T o t a l  mass run 

0-1-l(B) 
0-1-2 ( r ecyc le )  
0-1-3 ( r ecyc le )  
0- 1-4 

0-2-1 ( r ecyc le )  
0-2-2 
0-2-3 
0-2-4 

0-1-1 
0-1-2 ( r ecyc le )  
0-1-3(B) ( r ecyc le )  
0-1-4 ( r ecyc le )  

0-2-1 
0-2-2(B) 
0-2-3 
0-2-4(C) 
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TABLE 4 . 3 .  BAGHOUSE INLET TOTAL MASS 
AND PARTICLE SIZING 
COORDINATION 

Particle sizing run T o t a l  mass run 

None 

None 

1-1-4 
1-1-2 

1-1-3 
1-2-2(B) 

1-2-4 

1-2-3 
1-3-2 
I - l - l ( B )  
1-3-4 

1-3-1 
1-3-3 

1-4-2 

1 -4 -1  
1-4-3 
1-4-4 
1-2-1(C) (recycle) 

1-3  (recycle) 

1-4  (recycle) 

I - l ( C )  

1 - 2  

1-5  

1 - 7  

1 -8  

I -6(B)  

None 
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t e s t i n g  no t o t a l  mass runs were conducted. The average t o t a l  mass emission 

f a c t o r  ( l b / t o n ) ,  c a l c u l a t e d  from a l l  e i g h t  of the  i n l e t  mass runs (Table 4 . 3 )  

was appl ied  t o  t h e  p a r t i c l e  s i z i n g  runs conducted on t h a t  day.  

4 . 3  DATA PRESENTATION FORMAT 

Summary t a b l e s  f o r  bo th  the  baghouse i n l e t  and o u t l e t  t e s t  l o c a t i o n s  

a r e  presented  a s  fo l lows:  

Tables  4 . 4  and 4 . 5  p r e s e n t  impactor  p a r t i c l e  s i z e  run sampling da ta  

inc luding  mass (me), D,, v a l u e s ,  and t h e  cumulative pe rcen t  l e s s  than s t a t e d  

s ize  f o r  each s t a g e  of t h e  impactor .  

Tables 4 . 6  and 4 . 7  p r e s e n t  t h e  t o t a l  mass emission f a c t o r s  ( l b / t o n )  

and t h e  IP  emission f a c t o r s  for 2 . 5 - ,  1 0 . 0 - ,  and 15-pm p a r t i c l e s .  An aver -  

age r a t i o  of  t h e  g r a i n  loading  determined from t h e  p a r t i c l e  s i z i n g  t r a i n  t o  

t h e  g r a i n  loading determined f r o m  t h e  mass t r a i n ,  i s  presented  i n  Table 4 . 7 .  

This r a t i o  was n o t  inc luded  i n  t h e  d a t a  f o r  t h e  i n l e t  (Table 4 . 6 )  due t o  t h e  

s ix -po in t  t r a v e r s e  ( i n s t e a d  of quadrant  sampling) used t o  o b t a i n  t h e  sample. 

The computer r e s u l t s  of t h e  modified EPA Method 5 and Method 17 t r a i n  

f i e l d  da ta  conta in ing  t h e  c a l c u l a t e d  g r a i n  loading and t h e  emission r a t e  i n  

pounds p e r  hour ,  a r e  presented  i n  Appendix J. IP  emission f a c t o r s  for both 

t h e  i n l e t  and t h e  o u t l e t  a r e  summarized i n  Table 4 . 8 .  

The da ta  r e s u l t s  a r e  a l s o  p re sen ted  in graphic  form f o r  bo th  t h e  bag- 

house i n l e t  and o u t l e t  t e s t  l o c a t i o n s .  These graphs a r e  presented  as  

fol lows : 

Figures  4 . 1 ,  4 . 2 ,  4 . 3 ,  4 . 4 ,  4 . 5 ,  and 4 . 6  presen t  t h e  r e s u l t s  of each 

i n d i v i d u a l  t e s t ,  which c o n s i s t e d  of f o u r  s e p a r a t e  runs (one p e r  quadran t ) .  

The da ta  presented  inc lude  p a r t i c l e  s i z e  (DS0) versus  cumulative pe rcen t  

l e s s  t han  s t a t e d  s i z e  and emission f a c t o r s  f o r  2 . 5 ,  1 0 . 0 ,  and 15 .0  pm. 
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TABLE 4.8. SUMMARY OF INHALABLE PARTICULATE 
EMISSION FACTORS 

Emission fagtors  (1b/&onla 
Total  < 2 . 5  vm" < 10 urn" < 15 Urnb 

Test  
No. 

Baghouse i n l e t  1 37.9 
2 37.6 
3 30.2 
4 27.9 

Average 33.4 

Baghouse o u t l e t  1 0.06 
2 0.07 

Average 0.07 

1.6 
1.5 
2.0 
1.4 
1.6 

0.01 
0.01 
0.01 

7.6 
7.6 
7.0 
6.5 
7.2 

0.02 
0.02 
0.02 

8.6 
8.9 
7.9 
7.4 
8.2 

0.02 
0.03 
0.02 

a 

b 

Pounds o f  p a r t i c u l a t e  matter per short  ton o f  paving produced. 

Aerodynamic diameter.  

53 



I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5 4  



I 
I 

I 
I 
I 
I 
I 
I 

t I  

L t 

I I 1" 

0' 



I 
I 
I 

I 

I t  

c 

I 'i 
I 5  

I -  

I 

u- -0 

D 



I 
I 
I 
I 
I 
I 

0 
0 

I 
I 
I 
I 
I 
I 

I I  I 

'3 N 

0 

IW3 3hII' i w m  

0 

-- 

e . 0.. I 

rrrr 

i - 7 
-0 
u 



I 
I 
I 
I 
I 
I 

3215 a31V15 N V H I  S S T  lN3383d 3 h l l V l f l W f l 3  

50 



I 
I 

L-, I s  0 

I t  

I 
I 
I 
I 
I 
I 

0 
3 

I I  I 

- . 

- 
8 
00 

0 

: - 
9 
0 0 

I I I I l l 1  I I I I - 
I I 

3215 a31V15 N V H I  5531 lN33Wd 3 A l l V l l l W n 3  

5 9  

0 0 - 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The data for particle size ( D s o )  versus cumulative percent less than 
stated size data have been plotted for each of the four separate runs. The 
average of the results from the four runs have also been presented as a line 
This line was generated from the results of the spline fit of the selected 

particle diameters ( 2 . 5 ,  10.0, and 15.0 pm) .  

The calculated emission factors for 2 . 5 ,  10.0, and 15.0 pm are pre- 
sented both as an average of the four runs and a s  a range of values for the 
f o u r  runs. The average of the four runs is presented as a line, whereas the 
range of values is presented as a vertical line at the selected diameters. 

Figures 4 . 7  and 4 . 9  present the average of the results of all tests 

conducted at each testing location. There were four particle sizing tests 
of four runs per test conducted at the inlet location and two particle siz- 
ing tests of four runs per test conducted at the outlet location. 

The average particle size (Dso)  versus cumulative percent less than 
stated size for all tests is presented graphically. The plot was con- 
structed by averaging all test data generated by the spline fit for the se- 
lected diameters of 2 . 5 ,  10.0, and 15.0 pm. The ranges of the individual 
test averages are also presented at the selected diameters. 

The average emission factor for all tests is also represented by a 

line. The line was constructed by averaging the average of individual test 
results at the selected diameters of 2 . 5 ,  1 0 . 0 ,  and 15.0 pm. The ranges 

of the individual test averages are presented at the selected diameters. 

4 . 4  COMPARISON OF VIRGIN MATERIAL EMISSIONS WITH RECYCLE MATERIAL EMISSIONS 

4 . 4 . 1  Inlet - 

The comparison data presented for the baghouse inlet were derived from 
one run that was conducted during recycle material feeding and the average 

of 12 runs during virgin material feeding. The single recycle run was fur- 
ther compared with the virgin runs in that quadrant. 
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Figure 4.9 contains five lines representing comparisons of the effects 

of virgin and recycle material on emissions at the inlet. 

Line one indicates the cumulative percenc less than stated size of 

Run I-2-lc, which was the only particle sizing run conducted during a pe- 

riod when recycle material was being fed. 

Line two represents the average cumulative percent less than stated 

size of Tests 1, 3, and 4, which were conducted while virgin material was 
being fed. Test 2 was not used because Run  I-2-lc was a part of that test. 

Line three is the average IP emission factor f o r  quadrant one (Test 1, 

3 ,  and 4) during virgin material feeding. Test 2 was not used because 

Run I-2-lc was a part of that test. 

Line four indicates the average IP emission factor for all quadrants 
during virgin material feed (Tests 1, 3 ,  and 4). 

Line five represents the IP emission factors for Run I-2-lc conducted 
during recycle material feed. The factors were derived from mass Runs 1 - 3  

and 1-4, and particle sizing Run I-2-lc. 

The fact that only one particle sizing run was conducted during a time 

when recycle material was being introduced into the process should be taken 

into consideration when interpreting the inlet data (Figure 4.9). The 

amount of data is inadequate for drawing solid conclusions as to the effect 

of recycle material on emissions. However, the existing data indicate that 

there may be fewer emissions when recycle material is being introduced. 

4.4.2 Outlet 

Figure 4.10 

recycle material 

contains four  lines comparing the effects of virgin and 

on emissions at the outlet of the baghouse. 
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Line one represents the average cumulative percent less than stated 

size of quadrants 2 ,  3 ,  and 4 of Test 2 .  These tests were conducted when 

virgin material was being fed. 

Line two indicates the average cumulative percent less than stated 

size of quadrants 2 ,  3 ,  and 4 of Test 1, run during the feeding of recycle 

material. 

Line three shows the average IP emission factor for quadrants 2 ,  3 ,  

and 4 of Test 1 during the feeding of recycle material. The total emission 

factor used in the calculations was obtained from the average of the total 

mass runs conducted under recycle feeding conditions. 

Line four indicates the average IP emission factor f o r  quadrants 2 ,  3 ,  

and 4 of Test 2 during the feeding of virgin material. 

The data collected at the outlet (Figure 4 . 1 0 )  seem to indicate that 

there may be an increase in the emissions of smaller particles during re- 

cycle material feeding, but the shortage of data nullifies solid conclusions 
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SECTION 5 . 0  

CONDENSABLES TESTING RESULTS 

This section summarizes tests for condensable emissions conducted by 
Southern Research Institute (SORI) at Bowen Construction Company. The tests 

were conducted during the week of October 5 to 10,  1981. The IP condensable 
testing was performed using the EPA Stack Dilution Sampling System (SDSS) 

according to IP protocol. Both the sampling equipment and the protocol used 

are described in this section, followed by a presentation of test data and 

a brief discussion of the test results. 

5 . 1  DESCRIPTION OF INSTRUMENT AND TEST PROCEDURES 

5 . 1 . 1  Design of Stack Dilution Sampling System (SDSS) 

A diagram of the major components of the SDSS is shown in Figure 5 . 1 .  

In operation, gases from the process stream are drawn through the IP Dual 
Cyclone Sampler in which particles with an aerodynamic diameter greater than 

15 pm and those in the range 2 . 5  to 15 pm are removed in two stages. The 

stack gas containing the fine particle fraction ( <  2.5 pm) and condensable 

vapors passes through the heated probe and flexible sample line and is in- 

troduced axially into the bottom of the cylindrical dilution chamber. At 

this point the stack gases are mixed with cool, dry dilution air to form a 

simulated plume which flows upward through the dilution chamber. 

20 x 25 cm hi-vol filter is installed at the discharge end of the chamber 

which collects the fine particulate including any new particulate formed by 

condensation. The diluted stream is exhausted by a 1-hp blower or optionally 

by a standard hi-vol blower. Stack gas flow rate is measured by an orifice 

A standard 
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at the base of the dilution chamber. Dilution and exhaust flow are measured 

by orifices in the inlet and outlet lines, respectively. 

Ambient dilution air is drawn through a blower and forced through an 

ice bath condenser. In this condenser the air is cooled to 5 to 8OC (41 to 

46'F), depending on the flow and ambient temperature. More significantly, 

the dilution air humidity is reduced to about 0.57% by volume, correspond- 
ing to saturated air at the ice point. After the condenser, the air is re- 

heated as required to reach 21.1OC (70'F) at the dilution chamber inlet, 

filtered through a HEPA-type absolute filter, and introduced into the dilu- 

tion chamber. The dilution air enters a single tangential inlet at the 

base of the dilution chamber and passes through a set of flow straightening 

screens into the annular region surrounding the sample gas inlet. The ratio 

of the areas of the two inlets is such that for sample gas at room temper- 

ature the velocities of the sample and dilution streams are equal. Sample 

gas at stack temperature will be injected at a higher velocity proportional 

to the thermal expansion of the heated gas stream. This was judged the 

best simulation of a buoyant plume injected into stagnant air. 

5.2 SPECIFICATIONS 

The geometric and flow specifications were set by several constraints 

The sample flow rate was set by the flow requirements of the IP cyclone 
sampler. Ideally, to approximate the conditions found in actual plumes, 

the dilution ratio should be high (approaching lo3 to lo4)  and the mixing 

times long (tens of seconds). The actual dilution conditions represent a 

compromise dictated by limitations on the size of a portable field instru- 

ment. Geometric and flow specifications are given in Table 5.1. 

Since the effect of varying dilution air temperature and humidity can- 

not be easily predicted for all typical process streams, standard conditions 

of 0.57% moisture by volume at 21.1'C (corresponding to about 24% relative 

humidity at 70'F) were chosen. This relatively dry dilution air should not 

be subject to water condensation for normal stack samples, yet is more 

realistic than totally dry air. 
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TABLE 5.1. SPECIFICATIONS FOR DILUTION SAMPLING SYSTEM 

Geometric 
Active length of dilution chamber: 

* Diameter of dilution chamber: 

. Active dilution volume: 
Diameter of sample inlet tube: 

Flow - 
Sample flow (determined by inhalable 
particulate cyclone train): 

. Sample velocity: 

. Dilution airflow: 

. Dilution air velocity: 

. Dilution ratio: 

* Residence time: 

48 in. (122 cm) 
8.4 in. (21.3 cm) 
1.68 in. (4.27 cm) 
1,54 ft3 (43,600 cm') 

0.6 ft3/min 
(- 17 litersfmin) 

0.86 ftfsec 
., (- 27 cmfsec) 

at 302OF (15OOC) 

(425 liters/min) 

(20 cmfsec) 

possible) 

15 ft3/min 

0.66 ftfsec 

- 25:l (up to 40:l 
6.2 sec 

Gas conditions 
. Sample gas: 
. Dilution air: T = 21.1'C; relative humidity 24%, filtered ambient 

air 

T < 25OOC; particles > 2.5 pm removed by cyclones 

Sample collection 
. Particulate collected on glass fiber filter 
* Optional impactor gives cuts at 0.5, 1.0, 2.0,  and 4.0 pm 
* Optional extraction of diluted stream for sizing by optical counter, 

electrical mobility analyzer, condensation nuclei counter, etc. 
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5.3 OPERATING PROCEDURE 

The in-stack IP dual cyclone train is the intended precutter for the 
SDSS. This device is fully described in the "Procedures Manual far Inhal- 

able Particulate Sampler Operation" cited earlier. The flow rate of stack 

gas entering the dilution system is determined by the necessity to obtain a 

D50 of 15 pm (50% collection efficiency at 15 pm) for the initial IP cyclone 
(SRI-XI. This flow rate, which varies with temperature, can be determined 

from the experimental calibration data for the cyclone train. Nominally, 

23 L/min (0.8 ft3/min) is required far standard air at 15OoC (300'F). Over 

the entire operating temperature range of the sampler, Cyclone SRI-I11 ob- 

tains 50% collection efficiency at 2.5 - + 0.5 pm for the flow rate determined 
by cyclone SRI-X. Particulate with aerodynamic diameter smaller than 2 . 5  p n  

(the fine particulate fraction) passes into the SDSS and provides the nuclei 
for the accumulation of condensable material in the dilution/coaling process. 

Since the fine fraction of the in-stack particulate is collected along 

with the condensable emissions, a second dual cyclone IP train with a stan- 
dard in-stack filter is used to measure simultaneously the in-stack parti- 

culate without condensation effects. The setup and operating procedures for 

both cyclone trains are essentially identical and are described in full in 

the SORI procedures manual. In brief, the stack gas temperature, velocity, 
aad composition are measured, and the gas viscosity calculated. Using cali- 

bration data for Cyclone X of the dual cyclone IP sampler, a flow rate is 
selected to obtain a D,, of 15 pm for this device. Nozzles are selected for 

isokinetic sampling, and the sampling trains, after warmup, are inserted at 

different points in the stack that are demonstrated not to have dramatically 

different loadings due to stratification of emissions. The protocol for the 

SDSS calls for sampling at a minimum of two points in a duct rather than a 

minimum of four as specified for the dual cyclone train. In either case, 

sampling points are chosen at the centroids of quadrants of the duct. When 

the minimum two-point measurements are taken, as they were in this test, the 

dual cyclone train is used to sample at one point while the SDSS is used at 

the other. In alternate runs, the sampling trains are switched, especially 
if stratification is noted. 
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After sampling, the cyclones are unloaded and the cyclone catches are 

collected according to the procedures manual for the dual cyclone train. 

The probe, heated hose, and sample gas inlet assembly of the SDSS are 

washed with 

to dryness and the residue weighed as in EPA Reference Method 5 .  The probe 

wash weights are included with the SDSS filter in calculating the fine par- 

ticulate plus condensable emissions fraction. 

a suitable solvent, usually acetone. The rinses are evaporated 

5 . 4  TEST CONDITIONS 

The sampling crew from SORI arrived on-site with the SDSS on Monday, 

October 5 ,  and began setup. Due to delays in obtaining electrical power, 

the first run could not be made until Wednesday, October 7. A second run 
was performed on Thursday, October 8 ;  in order to make up for the lost run 

on Tuesday, two runs were made on Friday, October 9 .  

All samples were taken from the outlet of the baghouse with the plant 
utilizing recycled paving material. A cross-section of the stack is shown 

in Figure 5 . 2 .  Samples were taken at points 2 and 4 of Figure 5 . 2 .  These 

points lie 105 cm ( 4 1 . 0  in.) from the entrance of each port along the diam- 

eter of the stack; in other words, at the centroids of the quadrants of the 

stack cross section which lie away from the baghouse. Stack velocities 

were measured at quadrant centroid points 1 to 4 and averaged to select 

sampling nozzle sizes. Gas composition (dry basis) was measured by Orsat 
and determined to be 15% O,, 3% CO,, and 82% N,, respectively. Stack mois- 

ture as determined at the end of all IP runs varied from 14 to 19% by vol- 

ume. Obviously, this figure will vary with production rate and the moisture 

content of the aggregate, but it was roughly constant except for Run 4 .  

Other relevant variables are presented in Table 5 . 2 .  

To provide a "clean" substrate for any future chemical analysis, 
Zefluor Teflon membrane filters (GHIA, Inc.), 2-pm pore size, were used 

for all SDSS runs. For the in-stack backup filters on the conventional IP 
train, preweighed 47-mm glass fiber filters were employed. No pressure 
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Figure 5.2. Cross section of baghouse outlet stack. 
Quadrants numbered as for condensables 
testing . 
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drop problems were noted with either filter. The SDSS filter from Run 1 
was dropped after the run and was contaminated thus voiding the results. 

All other filters, including one blank filter of each type, were kept pro- 
tected in covered containers. 

5 . 5  RESULTS 

The weights of the cyclone and filter catches are presented in 

Table 5.3. The cyclone catches were weighed after desiccation on a Calm 27 
balance at SORI. All filter weights represent the results of replicate 
weighings in the controlled humidity weighing room at MRI. The variation 

of all replicate weighings was insignificant except for the loaded SDSS 
Teflon filters. The filters from Runs 2 to 4 showed a steady loss of weight 

with time, as shown in Figure 5 . 3 .  A blank SDSS filter which was taken to 
the test site and returned for weighing showed no such variation. For rea- 

sons discussed below, this l o s s  was interpreted as evaporation of condensed 

organic compounds collected on the filter of the diluted stream. No similar 
weight l o s s  was noted on the glass filters used f o r  the in-stack cyclone 

train. The variations in the weights of these filters were within the 

0.2-mg reliability of the Mettler AK160 balance used and were not monotonic 

with time. Over the 3-  o r  4-day weighing period, the glass filters were as 

likely to gain weight as to lose weight between reweighings. Thus, we con- 

cluded that the systematic weight loss was real and unique to the filter 

samples taken with the SDSS. Therefore, the weights reported for these fil- 

ters in Table 5.3 are not averages, but rather the individual weights as 
measured 1 day after sampling. The rationale for this decision is discussed 

below. 

Inspection of the data in Table 5.3 reveals that the two parallel cy- 
clone trains collected roughly comparable amounts of dust for the runs in 

this test. For all pairs of cyclone catches except those in Run 1, the 
deviation from the mean is less than 30%. In Run  1, the SDSS cyclone X was 
significantly higher than the standard IP train with a deviation of 48% 

above the mean, but this is still within reasonable limits for simultaneous 
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single-point samples. In contrast, the SDSS filter catches were factors 
of 6 to 9 higher than the in-stack filters even before the probe washes were 
included. This extra mass, coupled with the steady weight loss of the SDSS 
filters, indicates that the diluted flue gas contained a substantial amount 

of condensable material with enough volatility to reevaporate at room tem- 

perature. The most likely candidate species appear to be lower molecular 

weight aliphatic hydrocarbons from the asphalt mix, but analyses of the 

material would be necessary to confirm this speculation. 

The evaporation of the SDSS filter samples results in some difficulty 
in assigning a unique loading to the filters. Obviously, the weights of 

the filters immediately after sampling would give best lower bounds to the 

samples, but there were technical problems in obtaining these data. First, 

it is not always desirable to take an appropriate balance to the field site. 

Second, it is customary to equilibrate filters for several hours in a con- 

stant humidity atmosphere o r  a desiccator before weighing to avoid artifacts 

due to adsorbed moisture. In this test, prompt weighings were available 

only for Run  4 .  However, for all three runs weighings were in the vicinity 

of 24 h after sampling. Since this was the earliest period after sampling 

for which accurate weights could be reported for all runs, and since the 

filters should have equilibrated with the weighing room atmosphere by the 

end of the day, these weights were chosen for Table 5 . 3 .  

To obtain a more realistic comparison of the weight losses of the 

three SDSS filters, all sample weights were normalized to the 1-day weights. 
These normalized data are presented in Figure 5.4. It is noteworthy that 

the relative weights of the three samples lie along the same curve. Ex- 
trapolating this cume, it is estimated that the filter catches immediately 

after sampling are 5 to 10% higher than the 24-h value and that up to 20% 

of this mass is lost after 4 days. To calculate mass concentrations at the 

time of emission, the 1-day weights given in Table 5 . 3  should be increased 

by approximately 8%. 
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The mass concentrations calculated from the test data are presented in 
Table 5 . 4 .  Concentrations have been calculated from the data in Tables 5 . 2  

and 5.3. The fine particle plus condensable fraction has been corrected by 

the 8% fraction mentioned earlier, and the concentration of particles formed 
by condensation alone has been calculated by subtracting the fine particu- 

late concentration measured by the standard IP train from the corresponding 
fraction from the SDSS data. This value, divided by the total emissions 

concentration measured in the SDSS, is tabulated as percent condensable. 

As can be seen, on the average 45% of the particulate measured in the SDSS 
at this source was formed by condensation. 

The total mass concentrations in Table 5.4 are listed in metric and 
English units and have been converted to emissions factors in pounds per 

hour using the stack volume flow listed in Table 5.2. This number is based 

on a four-point velocity average rather than a full pitot traverse. 

Table 5.5  presents the IP emission factors that were calculated from 
the condensables testing data. The IP emission factors were determined by 
first calculating a total mass emission factor (pounds/ton). The total 

mass emission factor was calculated by multiplying the ratio of the stack 

flow rate to the sampler flow rate by the total weight collected in the 

sampler and converting to pounds per hour. Pounds of emissions per ton of 

product were calculated by multiplying the average production rate (tons 

per hour) during the test period by the total emissions (pounds per hour). 

In order to calculate emission factors for >15, 2 . 5  to 15, and ( 2 . 5  Vm 

(pounds per ton), the ratio of the individual stage weight (Table 5 . 3 )  to 

the total weight collected was multiplied by the total mass emission factor 

(pounds per ton). 

One final word of caution: The condensable emission factors measured 

in the SDSS must not be equated with volatile organic carbon measurements 
made with other sampling trains. It has been demonstrated that the SDSS 
does not retain all the more volatile hydrocarbons that fall in the vola- 
tility range corresponding to the TCO fraction Level 1 organic analysis. 

These more volatile hydrocarbons will not be retained by the SDSS filter, 
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as they will not remain in the condensed particulate in the actual plume.of 

a stack. To obtain values of total organic emission, a sampling train such 

as the Source Assessment Sampling System is recommended. The present re- 

sults are representative of the particulate emissions as they would exist 

in the near-stack ambient environment after emission, including that frac- 

tion of the volatile emissions found in the condensed phase. 
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SECTION 6 

SUMMARY AND CONCLUSIONS 

During this program IP testing was conducted of both the controlled 
and uncontrolled emissions from a 325 ton/h drum-mix asphalt plant equipped 

with a fabric filter dust collector. From the data collected, emission fac- 

tors were developed for the particulate matter generated by the plant based 

on total mass and for particles less than 15,  10, and 2 . 5  pmA in size. Test- 

ing was also conducted under the sampling program of the emissions of con- 

densable organics resulting from the gas-to-particle conversion of a certain 

portion of the volatile organic compounds created during the manufacture of 

the hot asphalt paving. 

From these tests, it was determined that the average uncontrolled emis- 

sion factor for the process varied from 27 .9  to 3 7 . 9  lb/ton of asphalt pav- 

ing produced for total mass and from 7.4 to 8 .9  lb/ton, 6 . 5  to 7 .6  lb/ton, 

and 1 . 4  to 2 . 0  lb/ton for particles less than 15,  10, and 2 . 5  pm, respec- 

tively. These tests also showed the average controlled emission factor to 

be from 0.06 to 0 .07  lb/ton of product for total mass and from 0 . 0 2  to 

0.03 lb/ton, 0 . 0 2  lb/ton, and 0 .01  lb/ton for particles less than 15,  10, 

and 2.5 pm, respectively. Testing of the condensable organic emissions from 

the plant resulted in a total average emission factor for the process which 
ranged from 0.005 to 0.010 lb/ton. 

It is recognized that the grain loading (gr/dscf) reported for the out- 

let of this plant do not meet the NSPS requirements. However the testing 

protocols used varied from the standard EPA Method 5 and Method 17 require- 

ments which may have influenced the results. Tests conducted earlier on 

the plant using standard Method 5 techniques gave results which easily met 

the NSPS requirements. Opacity during the MRI test was judged to be less 
than 5% and was not considered to be a problem. 
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TABLE 1.0. SAMPLING TIME LOG 

IPlct Out le t  

Dare Time MSS. HCSSb PIASSC hx1IId 

1032 
1050  
1051 
1220  

Begin I - I C A )  

End I - I ( A )  
L Begin 0-1-3(A) 

End 0-1-3(A) 
Begin 0-1-30) 

J. 

l. 
End 0-1-3(B) 

Begin 0-1-2 I 1300 
1329 
1345 
1400 
1500 
1514 

0808 
0819 
0830 
0839 
0921 

Begin 1-1-1 
Pnd 1-1-1 

End 0-1-2 
Begin I - l ( B )  
End I -I (B)  

Begin 0-1-3 
Begin 1-2-1 

End 1-2 -1  
& Begin 0-1-2 

.1 
End 0-1-2 

Begin 1-3 

End 1-3 
4. 1 

End 0-1-3 

~~~~ 

0922  
0 9 U  
1038 
1139 
1200  

Begin I - 2 - 2 ( A )  
End I -Z-Z(A)  

1218 
1300 

Begin O - l - l ( A )  

4 
End O- I - l (A )  

&gin 0-1-4 

I 
End 0-1-4 

Begin 0-2-2(A) 

1312 
1325 
1327 
1328 

Begin 1-4 

End 1-4 
J. 

10 / 2 1 / 8 1 

10 /22 /81  

0850 
0858 
0919 
0925 
0940  
1002 
1023 
1140 
1157 
1201 
1240 

Begin 1-14 
End 1-1-4 1 

End 0-2-2(A) 
Begin I-l(C) 
End I-I(C) 

Begin 1-1-2 
J. 

End 1-1-2 

Begin 0-2-4(A) 

4 
End 0-2-4(A) 

Begin 0-1 -1  0755 
0807 
0831 

Begin 1-1-3 
End 1-1-3 

Begin 0-1-4 I I 
End 0-1-4 

0 9 0 1  
0922  
0950 
1007 
1056 
1100 
1105 
1120 
1145 
1155 

Begin 1-2 
End 1-2 

End 0-1-1 

Begin I - 2 - 2 ( B )  

1 
End I - 2 -2 (B)  

Begin 0-2-2 
Begin 0-2-3 

End 0-2-3 
.1 

Begin 1-5 
End 1-5 

~~ 

1217 
1300  
1304 
1324 

Begin 1-2-4 

End 1-24 
.L End 0-2 -2  

A- 2 



~ 

1 
1 
1 
I 
I 
1 
3 
I 
1 
I 
1 
1 
B 
I 
I 
1 
I 
I 
I 

TABLE 1.0. (concluded) 

I n l e t  0 " t l C L  

Date Time IlA.5sa HCSSb m s c  mc[IIId 

10/26/81 1000 
1002 
1026 
1058 
1119 
1211 
1220 
1230 
1235 
1304 
1325 
1405 
1429 
1455 
1517 

B e g i n  1-6(A) 
End I - 6 ( A )  

Begin  1 - 7  
End 1-7 

Begin  1-2-3 
End 1-2-3 

Begin  1-3-2 

J 
End 1-3-2 

Begin  0-2-4 

! 
End 0-2-4 

Begin  0-2-2(8) Begin 0-2-3 10/27/81 0805 

! 1 0814 Begin  1-3-1 
0838 End 1-3-1 
0901 Begin 1-8 
0905 .L End 0-2-2(B) 
0922 End 1-8 
0958 B e g i n  1-3-3 
1005 + End 0-2-3 
1022 End 1-3-3 
1046 Begin I-6(8)  
1107 End I -6 (8 )  
1418 Begin  1-4-2 
1442 End 1-4-2 

10/30/81 0749 B e g i n  1-4-1 
0810 J Begin  0-2-4(B) 
0813 End 1-4-1 
0850 B e g i n  1-4-3  
0920 End 1-4-3 
0935 
0948 Begin  1-4-4 
1018 End 1 - 4 4  
1130 
1146 Begin 1-2-1(B) 
1216 End 1 - 2 - 1 0 )  
1250 
1330 

1 
End 0-2-4(8) 

Begin 0-2-4(C) Begin 0-2-1 

1 
End 0-2-1 

1 
End 0-2-4(C) 

11/6/81 1013 Begin  I-2-1(C) 
J 

1037 End 1-2-l(C) 
1138 
1150 

a Method 5.  

b Andcr?len h i s h  c a p a c i t y  s t a c k  sampler 

nethod 17.  

Ander?len nark 111. 

A- 3 
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MIDWEST RESEARCH INSTITUTE 
Moisture Analysis __- 

Run No. r MRI Project NO. ~ X t i )  LQ3 

Split Sample Balance: 
Make ma& L 

Smallest Division 6 . )4  

Capacity a610 cI 

Total Sample Weight: 
(Excl. Container) 
Number of  Splits: (1  

7 )  7 ,  Y 
J 

Split Sample Weight (before drying) 
Pan + Sample: 7 3 8 . 1  4 
Pan: ##iYd 4.7; 
Wet Sample: 7 1  ~ . J Y ,  J 

.. . . ~ 

~~ .. . .~ ~. . /;y L- 
Oven Temper ture: 

Time In/:&/ Time Out .?; 3 3  
I Date In /./kpBl Date Ou t  i c > / , ? / , o  / 

' Drying Time 3 x e w  I ;1. ."Y- 

Material Weight (after drying) 
Pan + Material: 7 3  1 .  7 c7 

j Pan: / P .  7 c1 

~ Dry Sample: 7 / 3 . n  c_ 

U 

j MOISTURE CONTENT: 

~ (e) Dry Sample Wt. 
(A) Wet Sample Wt. 7 7 , s/ 

I (C) Difference Wt. 

I 
I 
I 
I 
I 
I 

Sample No: - 3- /---- - - Ib /7 /8  1 
- -. _. 

I 

' Material: Anaic-4 LE w*>x 
Split Sample Balance: 

Make OAAU f. 
Capacity 26)o 4 
Smallest Division 0.1 .! 

J 
9 'I, 5yj Total Sample Weight: 

(Excl. Container) 
Number o f  Splits: f l  

Split Pan Weight (before drying) 
Pan + Sample: 9 S 9 .  7 - 
Pan: 

- - .  
Wet Sarnde: G ? /  r.; 

~. . 

- - _  //&% - - 
Oven Temperature: 

I Date In y /c / f /  Date Out /0/8/<?/ 
Time In /:a7 Time Ou t  5,  cz u 

33. ;  n Drying Time 3 #, p7nr/l 

Material Weight (after drying) 
Pan + Material: Fd 5 / -  
Pan: /o" L/ 
Dry Sample: 75-0 7 * 

i/ 

r 

MOISTURE CONTENT: 
(A) Wet Sample Wt. 7 7 /  FC,, 
(B) Dry Sample Wt. 
(C) Difference Wt. 

- c x 100 
A - 2 ,  /c /  % Moisture 

I 
I 
I 
I 
I 
I 

e 



MIDWEST RESEARCH INSTITUTE 
Moist ure Ana I ysis Date / O / g  /,? I Run No.  Q 3 

,' 91 Proiect NO. G ?c,, ~ $ 3  Recorded By 3?j? 
~.~ .~. c 

. ,  
0 

I O ( " 1 8 '  Oven Temperature: / / G  C 
Date In /o/s Date Out / n / /  ;1. 

Somple No: If 3 
. .  Material: U :.+ , 1.. :~ < I -  c .: _: 4 c 

J -' J u' Time In /+  :c,'j Time Out ) L > . - . < >  

Split Sample Balance: Drying Time' h-T-.L~s 
1. 
I Make 0 , ~ ~ ~ ~  

Capacity 2 6  ' r j  :- Material Weight (after drying) 
Smallest Division b' 0. I -  Pan + Material: / 3 3 T - A : ;  

,/./ Pan: 14, 4 ., 
Dry Sample: 

MOISTURE CONTENT: 
(A) Wet Somple Wt . 13 3 6 . 4 
(6 )  Dry Sample Wt. ! 3 I 7. ,3 L/ 

5 3 I 7 .  J u - 1 Total Sample Weight: 

1 Number of Splits: (7 

(Excl. Container) 

Split Sample Weight (before drying) 
Pon + Sample: j 3 ,-q, 2 (C) Difference Wt. / 9 ,  2 c 
Pan: /,f, : I  U 

, 
cxloo = / I  4L/ %Moisture Wet Sample: " /  7 3~ . :/.. 

I 
I d A 

I- 
I 
I 
I 
I 
I 

Split Sample Balance: 
Make .. .' ,_ , ;. 

Smallest Division L.::. / 

Capacity ._.. > ,: . : I .  

-' 

Total Sample Weight: .: i -7' 7 , / c. 

(Excl. Container) d 
Number of Splits: 

Split Pan Weight (before drying) 
Pan + Sample: 

- 
f )  

/ A n  A ,  3 
Pan: 1 7 , 3 r.. (1 
Wet Sample: J 9 . 1  ,', I = 

d 

6 Oven Temperature: r I (-1 i 

Date In i o , /  Date Out t c/? 
Timeln ,A/.,.!(; TimeOut 1 5 ;  
Drying Time 

Material Weight (after drying) 
Pan + Material: 9 1' 7. 3 ;i 
Pan: ! 4. 2 L, 

. .  

Dry Sample: '' 9 7 7 .  f L j  
U 

MOISTURE CONTENT: 
(A) Wet Sample Wt. - ;:' 7. / .: 

(6 )  Dry Sample Wt, '; ? ,: 1 :" 

(C) Difference Wt . 7 ,  7 : (?' 
fl 

c x loo 
A = 0,  4 . q  % Moisture 



r MIDWEST RESEARCH INSTITUTE L 
Moisture Analysis 

Date / 0 / 9  ' Z J  I 
Run No. 

R I  Project No. 4'8 ? / - L S J  Recorded By L 3 . p  

Sample NO: -&4- 
Material: :e 3 :3 0 3 * '0'9 

I/ 
Split Sample Balance: 

Make O L &  Y 5 

Capacity a L  / o A  
Smallest Division 0 ,  I G  

0 
Total Sample Weight: / 4 / 7 ,  T 

Number of Splits: f9 
(Excl.  Container) v 

0 Oven Temperature: 1;: o c 
Dote In I O  I $  Date Out /<-:/ I 3 

Time In / J ! 3 0  T i m  Out  /O!o 0 
Drying Time ,!-+ .T' ,'- ,...,, 
Material Weight (after drying) 
Pan + Moterial: 
Pan: / 6  , 6 
Dry Sample: 

MOISTURE CONTENT: 

/ i~ I E ,  L , 
G 

CJ' / U # / ,  J . a 
(A) Wet Sample Wt. / & ' /  5 I >- r 

I 
I 
I 
I 

-! 

U I 
I 

Split Sample Weight (before drying) (B) Dry Sample Wt. I -) (7 I ./ , 

Pan: - .  i 

Pan + Sample: / q  3 L .  ) e  (C) Difference Wt. / -  G , /  '2) 
* 

= /- d 7 %Moisture Wet Sample: 1 1 / 1 7 .  q :. 
0' A 

Oven Temperature: / I O  G i I 
I 

7 . 3  - i  Date In /o / 9 Date Out J C  / -i 
Sample No: =CT 1 1  4- 

~. i/ ;, ,.. /0'7 
U 

Material: A;? , ,I  I ; 

Split Sample Balance: Drying Time 
Time In / 7 ; 7 0  Time Out /" . ' c 7 t ' ~  

~ ,- L 

Muke I r c 

Capacity > L ,' LJ 
Smallest Division u' L>, L: 

2 
Total Sample Weight: 3. cq 
(Excl.  Container) 
Number of Splits: c7 

Split Pan Weight (before drying) 

Moterial Weight (after drying) 
Pan + Material: /J 5-9 I 7 ,  
Pan: / A  , 7 ;  c;' 
Dry Sample: d . .  . 2. L /  ,n; 

u- 
MOISTURE CONTENT: 

(A) Wet Sample Wt. / 2 T?, I -  \-- 

(6) Dry Sample Wt. /;7 '/ 3. d-. 
(C) Difference Wt . *'c . 5.- G v 

c x 100 7 = o+ ,D c/ %Moisture 
~ 

I 
I 
1 
I 

Comments: 'I 
I 
I 
c 



MIDWEST RESEARCH INSTITUTE 
Moisture Analysis 

Date 
Recorded By 0 

Run No. . 
91 Project NO. ~ , ~ g 5 /  v .  L R - 3  - 

I! 
I, 
I 
I 
I 
I 

Split Sample Bola ce' 
Make 074, f-. 

Capacity 
Smallest Division 

Total Sample Weight: 
(Excl. Container) 
Number of  Splits : 

a- 

Split Pan Weight (before drying) 
Pon +Sample: 

Wet Sample: 

Date In J ~ ) . z L , J ~ ]  Dote out 
Oven Temperature: 

Time In 9:+/ Time Out 
Drying Time 

Material Weight (after drying) 
Pan + Material: //7"7, / q  

Dry Sample: 

MOISTURE CONTENT: 
(A) Wet Sample Wt. 
(B) Dry Sample Wt . 
(C) Difference Wt. 

c x 100 
A = 250 % Moisture 

c-5 



MIDWEST RESEARCH INSTITUTE 

Moisture Analysis Date ,&7) k! 
5/  c Run No. 

MRI Project No. Y'%7 ) L  '63  Recorded 8; - 
............ - , ... . . . . .  . - -  

01 IO ] g1 
Sample No: 0 %I-< 
Material- I 

I/ 

Split Sample Balance: 
Make 
Capacity 
Smallest Division 

Total Sample Weight: 
( E X ~ .  Container) 

_ -  

Number of  Splits: 

Split Sample 
Pan + SampIe:~ 
Pan: /$.3a 
Wet Sample: J 1 3 6 a . 7  

...... ., ..... 

.................... ... .-a  - . .  
v i 0ven.Temp rat ;e. / Jo  

i Date In 10h.7h1 bate  Out j & 7  Jk/ 
Time ln / l : / 70  T i m  0 t / !3  $r 

I DryingTime P /,< L 
Material Weight (after dr ing) 

Pan: AX 
Dry Sample: c/ 

, Pan + Material: ,229. Bn 

/ a  q/. 5 
I MOISTURE CONTENT: 

(A) Wet Sample Wt. 
I (8) Dry Sample Wt.  
' (C) Difference Wt. 

/ 2 ~ a ,  '7 

I 

I , loo.= /, 6 8  %Maisture A 
) ~ - -  ...... __ -. ... ...................... 

I 
I 
I 
I 
I 
I 

........ .... .~~ ~ 

, Sample 

: Time In 

. . .  

( 
I _ .  Material= 

Split Sample Balance: 
Make 0% ufl 

I 
I 
I 
I 

Material Weight (after dtyin ) 
Pan f Material: !go/* l 4  
Pan: / 5 . 3 m  
Dry Sample: / /83.19 

Capacity 

Total Sample Weight: 
(Excl. Container) 
Number of Splits: MOISTURE CONTENT: 

Split Pan Weight (before drying) 1 (e) Dry Sample Wt.  
Pan + Samyatt ~ j:"&', gz . 
Pan: 

\ (A) Wet Sample w t .  12 O), 54 
(C) Difference Wt . 

c x 100 , ... 

. . . . . . . . . . . . . . . . .  .- -~ A = / , / I  % Moisture 
Wet - Sample: a o / ,  < 

! 
I... . . . . . . . .  

- . 

Cornmen ~ ~~ t s  : 

I 
I 

- .. 

/' 

x. C-6 



MIDWEST RESEARCH INSTITUTE 
Moisture Analysis 

Run No. Dote 
i -\TI Project ~ 0 . u  qYl  L 83 Recorded By 

Split Sample 
Make 
Capacity Ablo  q 
Smallest Division L i  0.1s 

d 
Total Sample Weight: 
(Excl. Container) 
Number of Splits: 

Split Sample Weight (before drying) 
Pan + Sample: /905. P a 
Pan: / ?  n J 
Wet Sample: J /agq, & n  

Drying Time 

Material Weight (after drying) 
Pan + Material: 
Pan: +. 

Dry Sample: /,$?c7.3 c, J 

MOISTURE CONTENT: 

(B) Dry Sample Wt. 
(C) Difference Wt. 

(A) Wet Sample Wt. iarr- Y 

= 2.9 1 %Moisture 
c x 100 

A 

I; 
I 
I 
I 
I 
1 

Split Sample &lance: 
Make OhAlAJ. 
Capacity 86io 
Smallest Division J 0. )C! 

J 
Total Sample Weight: 
(Excl. Container) 
Number of Splits: 

Split Pan Weight (before dr ing) 
Pan + Sam;;; ci (2."; 
Pan: 
Wet Sample: /231 I I .  

Oven Temperature: 

Drying Time 

Material Weight (after drying) 
Pan + Material: 

MOISTURE CONTENT: 
(A) Wet Sample Wt. 
(B) Dry Sample Wt . 
(C) Difference Wt. 

c x 100 
A = 2. cy % Moisture 

I I 
c-7 

7/80 
I 



MIDWEST RESEARCH INSTITUTE 
Moisture Ana I ysis Date L0/2f7/f1 ’ Run N o .  

( - 9 1  Project NO. LJg I;i/ L Q Recorded By r , u  

Material: \/rq.m . ,  
Somple NO: / a  0-0 

, , 6 L  fJd/ fi , ~ ~ a a , ~ l  
u 

Split Sample B lance: 
Make ‘&LIS- 
Capacity a1)6 
Smallest Division Lb.Ic. 

Total Sample Weight: 
(Erc l .  Container) 
Number of Splits: 

Split Sample Weight (before drying) 
Pan + Sample: / / / . 5 , 2 ?  6 

Wet Sample: 

Drying Time 

Material Weight (after drying) 
Pan + Material: 10S6. 4c, 
Dry Sample: /C,j 9. Yr, 
Pan: /7. 0 ;. 
MOISTURE CONTENT: 

(A) Wet Sample Wt. /o?Z 2 =I 

(C) (B) Dry Difference Sample Wt. Wt.  *. 
1 

J 

loo = 5.35 %Moisture A 

I 
I 
I 
I 
I 
I 
I 
I 

J I 

, 
Sample NO: 6% 3 0 
M a t e r i a I : V \ h , k  i v ~ +  ,./Xi/&/ 

Split Sample B lance. 
Make &hu<: 
Capacity am 4 Material Weight 
Smallest Division G. IC, Pan + Material: 

Time In /0~05‘ Time Out  // RY 
Drying Time 

u Pan: 
Total Sample Weight: Dry Sample: J / 0 6 6 - O a  
(Excl . Container) 
Number of Splits: MOISTURE CONTENT: 

Split Pan Weight (before drying) 
Pan + Sample: 

(A) Wet Sample Wt. 
(B) Dry Sample Wt 
(C) Difference Wt. [ / a h ,  7 Tr 

Pan: 17.0, 
Wet Sample: ,J //b 9.7 c x 100 

A = 3 76 Yo Moisture 

I I 
Comments: 4 b h  r j  

C-8 I 
e 

7/80 



MIDWEST RESURCH INSTITUTE 
Run No, Moisture 'Analysis Date /./a 7/ 6 1 
MRI Proiect No. 9 B T  j z 83 Recorded By CLt 

-0- 
- - . .- ., .... ...~ 

~~~ .. . ~~ - . . ~. . . . ~~~ ..~_. . ._ ~ . . ... .~. - - .. .~ ~ 

. Sample No: I S  3 0 i , Oven Temperatu're: / j o  
1 ; Date In,/f/~7!k/ Date Out  lo ]$ .qIs l  

Time In /,'@ Time Out  3':95 
plao/8 /  

Split Somple Bdonce: ! 1 Drying Time 2 d . < k  
Make 

Smallest Division ' Pan + Material: a i  
I Material Weight (after dr ing) 

1 Pan: 
i Dry Sample: ~. J rnLl!do 
j MOISTURE CONTENT: 
i (A) Wet Sample w t .  / 3 9 ~ , 5  

I 
i ' ' 

'I Capacity 

1' Total Sample Weight: 
(Excl. Container) 1 Number of Splits: 

Split Sample Weight (before drying) (e) Dry Sample Wt. 
(C) Difference Wt. ,' '2:; 

loo = ). 5 3  %Moisture 

'' 
/ R 4n i 

1 ;:;:+ Sampk: ../3Y&? 19h 

I A 
Wet Sample: /724,50 

~- . _L 
-- ! - - - . - -  

I: 
l l  

I 
'I 
I 
I 

Sample NO: /J 1-5 hm 
Material: v\cy<- &, JO / 

J d J  / 

Split Sample Balance: 
h k e  b h f  
Copacity Q,!h 
Smallest Divisibn J 0.) c1 

J 

Total Sample Weight: 
(Excl. Container) 
Number of Splits: 

Split Pan Weight (before drying) 
Pan + Sample: 

Wet Sample: 
.- - - - -. 

Time In 
Drying Time 

Material Weight (after drying) 

Pan: /,r 3 \ T r  

Pan + Material: /345. gcl 
Dry Sample: -J / 7 73. f 

MOISTURE CONTENT: 
(A) Wet Sample wt . 
(8) DrySompleWt. / 3 3 7 , 5 ;  
(C) Difference Wt . 

~. . . . . .. 

--- 
omments: 

, 

c-9 

I 
I 



MIDWEST RESEARCH INSTITUTE 
Moisture Analysis 

Recorded By 

- Run No. 
MRI Proiect NO. -I p'=7) , g 3 

. .  .. 
. . ~  . . .  . . . . .. . .~ 

J .  &j 
Sample NO: w : Oven .Temperature: 

- d J  - . '  I 
I 

I 
/g .7 rr J I 

I 

, Date ln/f16!6) Date Out l O ) J 7 j Y /  
Time In / , a i  TimeOut / 4 * . 3 0  " 

-~ MateriaT: J )w&. Qq;, r p )  ~ L Z ]  . ):iRbjkl 
.. . Split Sample Balance: Drying Time 

' Make &filA< - 
Capacity 2610 a 
Smallest Division 

Total Sample Weight: 
(Excl. Container) 
Number of Splits: 

Split Sample Weight (before drying) 
Pan + Sample:. . 4  L, ' (C) Difference Wt. 
Pan: 
Wet Sample; J /I Cx , y .6c, 

Pan + Material: 
~ Pan: 

.. 

~~ 

~ MOISTURE CONTENT: 
(A) Wet Sample Wt. C 
(6) DrySampleWt. 

- - q..8 9 %Moisture 
c x 100 

A 
. .. .~ ~ ~ .~ .. . 

I 
. - 

.. . - . . _. 

, Sample No: 
Material : 

Split Sample Balance: 
Make 
Capacity 
Smallest Division 

I 
I 
I 

_ .  

Oven Temperature: 
Dote In Date Out 
Time In Time Out 
Drying Time 

Material Weight (after drying) 
Pan + Material: 
Pan: 
Dry Sample: I 1 

Total Sample Weight: 

Number o f  Splits: 1 MOISTURE CONTENT: 
~ (A) wet  Sample Wt. 

Split Pan Weight (before drying) 1 (8) Dry Sample Wt . 
Pan + Sample: 1 (C) Difference Wt. 
Pan: \ 

Wet Sample: 

(Excl. Container) - 

1 
I % Moisture - c x 100 

A -  
.. 

Comments: I I 

c-10 

._ 
7/80 

I 
1 



MIDWEST RESEARCH INSTITUTE 
Moisture Analysis 

Date )?/%:E' - 
3 Recorded' By 

O ~ C -  - 
~. ~~ 

- -  

.: Oven ,Temgrati !q:dl i ;?t 

i Date In j7:::)fl !ate , 0 3  qt,--. 
j Time In ime 0 t 9.'/6 

Split Sample Balance: j Drying Time . * 2 " f ~  
- Make oh&<. '1 Capacity aLb c1 ! Material Weight (after drying) 

1, Total Sample Weight: 

Smallest Division JO.Jc ,  ~ Pan + Material: / 4 9  9 , 7 a  
J ~ Pan: 18.3, - 

(Excl. Container) 
Number of Splits: 

Split Sample Weight (before drying) 
Pan + Sample:. /Sq+  7 4  1 (C) Difference Wt. 

j MOISTURE CONTENT: 

~ (B) Dry Sample Wt. 
(A) Wet Sample Wt. 

I 

/B 3 U c 

I 
I Pan: 

~ 

loo - - 3,07 %Moisture Wet Sample: /s;1& .9 
A 

~ -. -. ..___ . 

. 

I 
I I  

I 
I I 
I 
I 

Split Sample qalance. "il 
r Make 

Capacity A660 4 
Smallest Division J 0. )c, 

Total Sample Weight: 
( k c 1  . Container) 
Number of Splits: 

Split Pan Weight (before drying) 

Pan: I $?. 7, 
Pan + Sample: /c aa.1, - 

- .~ 
Wet Sample: J l503. y 
-~ ~ .. - ~~ .. ~ ~ . .~ 

~ ~ 

Time In 
Drying Time .- ~. . 

Material Weight (after dwina) -. - .  

Pan + Material: / 476. I n  
Pan: /R, 7 ,  J 
Dry Sample/ j4s 3. + 01 

d 
MOISTURE CONTENT: 

(A) Wet Sample 
(8) Dry Sample Wt . 
(C) Difference Wt . 

J 
c x 100 

A = <05 % Moisture 

.. 

.. . 

. .  , I \ 
I' . 

I 

c-11 . .  



- 

MIDWEST RESEARCH INSTITUTE 
Moisture Analysis 

Run No. @ cy& &A& 3 6 I j d b f  g/ 
MRI Project bo. 9,69 I L a3 Recorded B i  'r/L' 

Date 

Make O h u  s - 

Capacity 
Smallest Division 

Total Sample Weight: 
(Excl. Container) 
Number of Splits: 

Material Weight (after drying) I 
I 

Pan + Material: 1. IS5. 1 c 
2- ' Pan: 

' Dry Sd: 
I ' MOISTURE CONTENT: 

(A) Wet Sample Wt . ' / 2 7 7 , ~ ~  
Split Sample Weight (before drying) 

Pan: 
Wet Sahp7e: LI / .2 97.7 

- .  . ~ - A 

(B) Dry Sample Wt.  1- ;$;.,:/ 
3, f 8 YoMoisture 

, /,a 9 ! (C) Difference Wt. 
/<. 2- ! 

. Pan + Sample: 5.4a 

I 
loo = 

1.- ~. ... ~~~ ~ -~ 

Material: LJ Dg50 L- 
1 T i m  In 
~ Drying -.  Time - . 

Make 
i Material Weight (after drying) 
i Pan + Material: Smallest Division 
~ Pan: /F. 7, 

Total Sample Weight: ! Dry Sample: 
(Excl. Container) 

! MOISTURE CONTENT: 
i 

Number of Splits: 
, 
i 

Split Pan Weight (before drying) I (B) Dry Sample Wt. 
1 (C) Difference Wt. Pan + Sam le: 

Pan: 
c x 100 

A 
Wet Sample: J /c 2 

Split Sample Balance: 
r 

LT OR- 14 
! 

I 
I 
I 

(A) Wet Sample wt.. /S-zg. 0 

4.7 r. 
j 

jh 54 2.7, - 

= 2 . a  7 % Moisture -~ ~~. - ._ . . . ~- ~. 4.0, , . . 

.~ . , . . . . . . .  

--.-___ 
I Camrnents: .. . 

-. . 

., 
c-12 

... 
.. ~ 



b 

MIDWEST RESEARCH INSTITUTE 
Moisture Analysis Date I!// Jh/ 

MRI Project Recorded By a/, 
‘I 

I C  
‘I 
I b  

I 
I, 

Split Sample 8a 
Make 
C a p c  i ty  2 h W .  
Smallest Division J a ’ ) q  

d 
Total Sample Weight: 
(Excl. Container) 
Number of Splits: 

Split Sample Weight (before drying) 

Pan: 
Wet Sample: J 1, 

1 , 1 7 1 .  59 

/ C 2 . # f G  
Pan + sa9P7c, 
.-. ~ 

’ Drying Time 

Dry Sample: ’ 1. / a  9. a c, 
MOISTURE CONTENT: 

(A) Wet Sample Wt. -1; /<z- f 
(C) Difference Wt. 
(e) Dry Sample Wt .  1: / a ? .  q 

= 3 oc/ %Moisture 
c x loo 

A 

I. 
I1 

I 
I I 
I 
I 

Sample No: 
Material: 

Split Sample Balance: 
Make 
Capacity 
Smallest Division 

Total Sample Weight: 
(Excl . Container) 
Number of Splits: 

Split Pan Weight (before drying) 
Pan f Sample: 

~. . 
Pan: 
Wet Sample: 

.... .- . ~ . - 

... . .. 

Oven Temperature: 
Date In Date Out 
Time In Time Out 
Drying .~ Time 

Material Weight (after drying) 
Pan + Material: 
Pan: 
Dry Sample: 

MOISTURE CONTENT: 
(kjwet Somple ~ t .  
(6) Dry Sample Wt . 
(C) Difference Wt . 

% Moisture - c x 100 
A -  

~. ... . .  

C-13 

, 



I)\ 
I 
'I 
I' 
'I 
Ib 
I 
11 
I1 
I 
I) 
I 
I I 
I 
I 
I, 
'I 
I 
I 

APPENDIX D 

R A W  MATERIAL ANALYSIS 

D- 1 



S I E VI 14 G 
I ! Time: Start: 

I In i t ia l  (Tore): 

I 10 rnin: 

1 2 0  min: 

30 rn in :  

1 40 min: 

--3- -__ 

I 
I 
'I 
I 

J 

D-2 

D 
I 

11/81 



I 
I '100.0 

/ q  bar) 

I 
I 
I 

I 
P 

I 
I 
I 

Y m 
u 

; 
4 
D 

/D  e+ 

0.01 

Weight  % Less than Stated S i z e  

D-3 

. .. ,. _... 



MIDWEST i<ESEAKCH IFISTITUTE c 
S i l t  Analysis 

h.\a!crial: U 

5plit Sample B lance 

Capaci ty &la rn , 
Make d-fm7t 

Smallest Div is ion do. / q  
J 

L '  
SIEVING 

! T ime:  Start: 

20 min: 

Mater ia l  Weight (af ter  drying) 
Pan -1- Mater ie l :  - z y  0. - -7-7 
Pen: lE! p __ 
Dry Sample:  - - 2 L 3 L L L  

Y 
I J 

I 
Finul  Wcight:  '7//, 6 7- ~- 

Ne1 Weight i ? O O  Mesh 
Total N e t  Weight % Si l t  = -- '- x 100 U.O?$!> 

S IZE D I S T R l  BUT10 N 

-- 

D-4 

1 
I 

:R 
Iq.l '9. 

I 
I 
I 
c 



~~~ ~ 

.~ ~ . . . .  
... ' I  . .  ..... ..,, ................... c...3..-.*w..* 

I 
I 

Weight 7. Greater than Stated S i z e  

I 

Weight % Less than Stated S i z e  

D-5 

... 
.-' . - \  . . . .  ~: 

'? .' - +.. , 



MIDWEST RESEARCH INSTITUTE 
S i l t  Analysis /#&/ Run N O .  RUV $3 Date I MRI Project N O .  t L 2  3 Recorded i y  J'b.L/ 

I 
I 
I 
I 
c1 
1 
1 

Material Weight (after drying) 

9 1  Pan + Material: /I 335 .2  
V J  Pan: /q ,on J 

Split Sample Balance: Dry Sample: J / 3 /7 .a t ,  

Capacity A6/6 Final Weight: -' ) .? l 3 a 3 q  

Sample No: gb;y'2 ic0!5/~; 
Material: 

4 I A T .  ' Make 

Smallest Division o. ,~ 
x 100 = N% N e t  Weight <ZOO Mesh 

Total Net Weight 
% Silt = 

D-6 

I 1/81 

1 
e 



I 
I 

I 
1 
1 
I 
!' 

I' 
e 
1' 
1 
'6 
IJ 
'I' 
E 
I 
I 
I. 

i 

Weight % Less than Stated S ize  

D-7 



Date ,!,/,!23/g I 
Recorded @y 

S i l t  Analysis j Rvn No.&", ' 3  
i .ib\RI Project N o .  y g v  I L s3 
i 

I .  

a 
I 
I 

Sample No :  
Ma  re r i  a I : 

Spl i t  SampkhBalance: 
Make 

Smallest Div is ion 
Capaci ty 

Mater ia l  Weight (af ter  dryin ) 
Pon - I ~  Mo lc r ia l :  9~72, k J  

. .  i 

Final Weigh t :  9 3 ZTC 
- 

x I00 : d. 0 5y2 01 ,o S I  , I t  = idel Weight <:200 Mesh 
Totul N e t  Weight -. 

r 
i Screen 

I 1 3 1 8  i n  , 

4 mesh 

' I O  mesh 

, 20 mesh 

I 60 mesh 

1 8 0  mesh 

1 100 mesh 

~ 200 mesh , 
- 

Pan 

SIEVING 
r I 1 Weight (Pan Only) 
j T .  t ime:  Start: 
i 
1 I n i t ia l  (Tare): 

Tare Weight Final  Weight 
(Screen) (Screen + Sample) Net  Weight ( S a m p l e )  

~ 30 min: 

~ 40 rnin:  

1. 
'! 

1, 

J 

I 
D-8 

I l / 'B I 



I 
I 

m 
3 
U 

0.0 

Weight % Less than Stated Size 
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MIDWEST 2E5Er12CH INSTITUTE I- 

SIEVING 

I 
! Time: Start: 

i I n i t ia l  (Tare): 

~ I G  rnin: 

20 min: 

I n i n :  

1 40 inin: 

- 

t 

D-10 

I 1/81 



‘ 64 . I G I d V l  ‘‘7- 5 9  3:30rr-. 
Weight 9. Greater than Stated Size 

8. . i .. 

s.. 
qm : 

... 

1.. 

CI m 

> -  

I- 

0.01 I 

Weight % Less than Stated S i z e  



J 

t 
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Weight % Less than Sta ted  Size 
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I 

-- 
5 I E VI N G 

j T ime: Star:: ! W e i g h t  (Pan Only) I I 

\ 

D-14 



Weight % Less than  Stated S i z e  
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Weight % Greater than,Stated Size 



d 
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. .. , ~ . .  , .. . .. . ..~ ~. , . ._ ... .-. . . 

Weight % Less than Stated S i z e  
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Weight % Less than Stated S i z e  
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Mater i 0 1  : 

Make 
Copacity 9 

Smallest Division \J 0.b 

I 
SIEVING 

[ T i m e :  Start: I Weight (Pan O n l y )  I 

. 

I 

I 
1' 

'D' 
I 
8 
#I 
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Weight 9. Greater than Stated Size 
J 1 3 3 0  

0.01 

Weight % Less than S t a t e d  Size 
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16 
E 
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1 
I 

Weight % Less than State'd Size 
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E 
I 



V' 

h 
111 
C 
0 
U 
0 
-* z 
v 

Y 
al 
Y 

/ m  
$ 2 4  
4 
n 

/o * 

0.01 

.- ,.:. -.,- - , a 7  
,.. , , t, .. , 111 

I ,-, ,> .I, .:, 0.. .. 
... l-,7~''',-'.''-' 

n. I,. "" 
Weight % Less than Stated Size  
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",b S i l t  = 

I 
1 
I 
E 
I 

2. f 
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- , - .. 

Weight % Less than Stated Size 
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I SIEVING 
! Time:  Start: I Weight (Pan O n l y )  

I.--- 
120  min :  !--- 
130 inin: 

I 40 inin: 

J 

I 
1 
I' 
I 

J 
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1 

I 
8 
I 
1 
a 
I 
I 
I 

I ILOG 

Weight % Less than Stated ,Size 
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SIEVING 7 
I T i m e :  Start: Weight (Pan O n l y )  I 

~ I n i t io1  (Tore):  

I 16  min: 
I I 20 min: 

~ 30 r i i i n :  
I 

,__- 
1 40 inin: L i 2 5 . 9  

' I  
r 
1 
I 

I ! / 8  I 

D-32 
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1 
P 
I 
1 
I 
I 
I 
81 
a 
'I 
1 
1 
1 
I 
I 
h 
P 
n 
I 

h 
m 
C 
0 
Id 
0 
4 z v 

Weight % Less than Stated Size 
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J 
idel Weight i:?OO Mesh 

Total Net Weight 
0.1 to S i l t  = .- x 1 0 0 -  3: 

SIZE DlSTRlBUTlCN 
r - -. 
I Tare Weight Fincil Weioht 
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100.0 
b, om 

h 
m 
C 
0 
Y 
0 

2 
v 

/O L l  

0.01 

.. . 
. -  ,-,- - -  - - -  Weight 7. Greater than Stated Sire  
L - . .1 . ?s , I. 
.- :,- ' .-,-'c . . -. 
. . ..,.-I . . . - ~ 

e .  

._ 
3. 

L. 

L .  

I .  

I .  

I .  

I .. 
3 .  

.-. 

I.. 

L 

L... 

I _  

I .  

"I *.. "I 
_ I  

Weight 7. Less than Stated S ize  
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r, 

I MIDWEST RESEARCH INSTITUTE 

[ T i m e :  Start: Weight (Pan Only) 
j i n i t i a i  (Tare): 

~ 10 min: -oJsx&7, 
I 2 0  min:  3 8 ) .  )q 

3GO. 0 c; 

.. 

Mater ia l  Weight (a f ter  drxjng) , 

J % Si l t  = 

Make J 
Capaci ty a6iU Final  Weight: 2 y- 0 fi  

J I 
I 

Srnollest Div is ion J9. I., 
x l o o =  7 7 50% N e t  Weight <200 Mesh 

Total N e t  Weight 

3Y/, 73 
R 
1 

D-36 
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'r . .  
. -!,~.;... 

... . , :.. 

0.0 

Weight % Less than Stated Size 
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MIDWEST i<Er;:AK% INSTITUTE 

S I  EVl NG 

, In i t ia l  (Tare):  

i IO min :  3 7 %&+-..- 

J 

M o t c i i a l  Weight (u t te r  drying) 

J 
ide l  W e i g h t  < 200 Mesh 

Toto1 Ne1 Weight 
yo S i l t  = ~ 
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0.01 

Weiuht 9. Greater than Stated Size 

Weight % Less than Stated S i z e  
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idel ‘Jieiylit .: 200 Mesh 
Total Ne t  1Veiyht x I03 ”/b S i l t  = 

I SIEVING 
~ Time:  Start: I Weight (Pan Onlv) 

~ In i t ia l  (Tcre): 
9 - 4  

I 
1 
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- 0 3  

0.01 

Weight % Less than Stated S i z e  
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Weight % Less than Stated Size  
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I 
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/ O N L  J 

10,- '100.0 

4- 10.0 
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C 
0 
Id 
0 
rl z 
v 

Id 
Q 
Y 

; 1.0 
rl n 

1b 0.1 

0.01 

Weight % Less than Stated S ize  
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&*- Sample No: 
j';,ail- r i a I : 

! a_--- - 

Spl i t  Sample Salance. 
Moke L . 

S m u  I I est D i v i s ion - 

I 
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APPENDIX E 

CALIBRATION DATA 

E-1 



CALIBRATION DATA 

This s ec t ion  inc ludes  c a l i b r a t i o n  information on consoles ,  thermo- 
couples,  pyrometers, and a barometer. The p o s t t e s t  thermocouple c a l i -  
b ra t ions  were not  performed a t  a c t u a l  t e s t  condi t ions ,  i . e . ,  300 5OOC. 
The thermocouples were used  t o  conduct o the r  tes ts  before  they could be 
c a l i b r a t e d ,  t he re fo re ,  they were ca l ib ra t ed  a t  t h e  l a s t  encountered con- 
d i t i o n s .  A l l  c a l i b r a t i o n s  were noted t o  be wel l  within s p e c i f i c a t i o n s .  

E-2 
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I 
1 
I 
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I 
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b 
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I 
I 
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I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I- 
I 
I 
I 
I 
I 
B 
1 
I 

- 

T C .  A h .  

n e  

Ws€a?€e * 
T3 - I  
2 3  -2. 

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 
@=p - x (2 3) L ? P J G l  ; “ t c l ” - f  czLL:..zf.;l- 

I 

Date [0-57-8/ Thermocouple number Y C ~  Tc. @a. 

Ambient t empera tu re  O C  Baromet r i c  p r e s s u r e  i n .  H g  

C a l i b r a t o r  RC.7  Refe rence :  mercury- in-g lass  Ye ,S 

Refe rence  
thermometer  
t e m p e r a t u r e ,  b Source 

( s p e c i f y )  O C  

J k  i3aT4 3 i . Z  
I 1  I, 

I ,  

“ 
Y 

L, 

t h e r  

Thermocouple 
po ten t iome te .  
t e m p e r a t u r e ,  

O C  

3 d ’ f  
3 0 F 30 * f- 
30” F z& “1- 

aEvery 30°C (50°F) f o r  e a c h  r e f e r e n c e  p o i n t .  
bType of c a l i b r a t i o n  sys tem u s e d .  
_ r  

Temperaturec 
d i f f e r e n c e ,  

% 
- 0 , y z  

u 

I ,  

1 1  

- -  - -  

E-3 
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

I 
I 
I Date fo - ( 3  3 Thermocouple number & - ( P-3 - I ) 

1 
Ambient t empera tu re  O C  Barometr ic  p r e s s u r e  i n .  H g  

C a l i b r a t o r  Reference :  m e r c u r y - i n - g l a s s s i '  5;-c DC.[JW 

Reference 
p o i n t a  

number 

o t h e r  

Reference Thermocouple 
thermometer po ten t iome te r  

Source 
Temperaturec 
d i f f e r e n c e ,  

% 

I 

a 

bType of c a l i b r a t i o n  system used.  
Every 3OoC ( 5 0 ° F )  for each  r e f e r e n c e  p o i n t .  

_ r  

C[lref temp, O C  + 273) - ( t e s t  thermom temp, O C  + 273)J  loo(1,5%. 
-' ref temp, O C  + 273 

E-4 
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I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Thermocouple 
po ten t iome te r  
t empera tu re ,  

=e "F 

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

Temperaturec 
d i f f e r e n c e ,  

% 

Date ic-13. 81 Thermocouple number 6 - ( 83 '- 2) 
Ambient tempera ture  'C Barometr ic  p r e s s u r e  in. Hg 

C a l i b r a t o r  Iqc r Reference : mercury-in-glass  /A ;MA+==--'*6&! 0 

Re ferencc 
p o i n t a  

number 
b Source 

( s p e c i f y )  

Reference 
thermometer 
t empera tu re ,  

"c .J (= 

a 
AC/'M 6TF 
@L?6&3cI 

3 i 

a, 

bType o f  c a l i b r a t i o n  system used.  
Lvery 3OoC (SOOF) for each  reference p o i n t .  

- -  
_I 

C [ ( r e f  temp, OC + 2 7 3 )  - ( t e s t  thermom temp, OC + 273)- 
ref temp. 'C + 273 J 100(1.5%. 

E-5 

Q u a l i t y  Assurance Handbook M 2 - 2 . 1 0  



- STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 
Me,% 5- f'Y/t:t 

Reference 
p o i n t a  

number 

Reference  Thermocouple 
thermometer po ten t iome te r  Temperaturec 

Source t empera tu re ,  t empera tu re ,  d i f f e r e n c e ,  
OC O C  ( s p e c i f y )  

a Every 3O0C (50OF) f o r  each reference p o i n t  
bType o f  c a l i b r a t i o n  system used.  
- r  

E-6 
Q u a l i t y  Assurance Handbook M2-2.10 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.I 
I 
1 
I 
1 

i 

- 



I 
I 
I- 
I 
I 
I 
I 
I 
I 
l- 
I 
I 
I 
I 
11 
I 
1 
I 
I 

- 

Source 
( s p e c i f y )  

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM - 
J o k y  / b4I .evJt .  I"- fo  

Date 1 f -  141-2 I Thermocouple number 6 j7 3 
Ambient tempera ture  O C  Barometr ic  p r e s s u r e  i n .  Hg 

C a l i b r a t o r  / ? c y  Reference:  mercury-in-glass  A g F v  67f  
&J3r/SU 

Reference Thermocouple 
thermometer po ten t iometer  
t empera tu re ,  t empera tu re ,  

O C  O C  

Re ferencc 
p o i n t a  

number 

Temperaturec 
d i f f e r e n c e ,  

% 

Every 30°C (5OoF) f o r  each  reference p o i n t .  a 

bType o f  c a l i b r a t i o n  system used. 
_ r  

10051.5%. 
L [ ( r e f  temp, 'C + 273) - ( t e s t  thermom temp, OC + 273)  

ref temp, OC + 273 
E-7 
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Reference 
p o i n t a  

number 
Source 

( s p e c i f y )  

0;1 

f <  1, 

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 
SIlO"'-T ~ ~ C L V ? W C  p;fQf- 

Reference Thermocouple 
thermometer po ten t iome te r  Temperaturec 
t empera tu re ,  t empera tu re ,  d i f f e r e n c e ,  

"C OC % 

y 3 0 "/- - % 

s o 0  wF L /  y-7 *F 

e! Every 3OoC (50'F) f o r  each  r e f e r e n c e  p o i n t .  
bType of c a l i b r a t i o n  system used .  
'[(ref temD, OC + 273) - ( t e s t  thermom temp, 'c + 27311 loo11.5%. - ref temp, O C  + 273 

E-8 
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- 

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 
MktLq - I 7  O u t t / , t  

Date / /  - f 7 -  g i  Thermocouple number 8 3 -  2 

Ambient tempera ture  OC Barometr ic  p r e s s u r e  i n .  Hg 

C a l i b r a t o r  R C S Reference:  mercury-in-glass  A S7i"l 6 9 f= 
if 275-y 

---r--- 
Reference 

p o i n t a  
number 

b Source 
( s p e c i f y )  

ot'( 6crTh 

o t h e r  

Reference  
thermometer 
tempera ture ,  

O C  

Thermocouple 
potent iome tei 
tempera ture ,  

" C  

Every 3OoC ( 5 0 ° F )  f o r  each  r e f e r e n c e  p o i n t .  a 

bType o f  c a l i b r a t i o n  system used. 
_ ?  

Temperaturec 
d i f f e r e n c e ,  

% 

Q u a l i t y  Assurance Handbook M2-2.10 



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

Reference 
p o i n t a  

number 

Date I / -  I y ~ F l  Thermocouple number - / 
Ambient tempera ture  'C Barometr ic  p r e s s u r e  i n .  Hg 

C a l i b r a t o r  17 (-7 Reference :  mercury-in-glass  ArT/vc &?I' 

Reference Thermocouple 
thermometer po ten t iome te r  Temperaturec 

Source t empera tu re ,  t empera tu re ,  d i f f e r e n c e ,  
( s p e c i f y )  OC O C  % 

42v "F - 0.2 2 

a 

bType o f  c a l i b r a t i o n  system used .  
Every 30°C (50°F) f o r  each  r e f e r e n c e  p o i n t .  

- 
' [ (ref temp, 'C + 273)  - ( t e s t  thermorn temp, 'C + 2 7 3 ) j  loo11,5%. - r e f  temp, 'C + 273 

E-10 
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I 
I 
I- 
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Y31y 

i3$1:-om e. t c r 
STACK P CALIBRATION DATA FORM 

/! 

Date / / -  J -  81 Thennocouple number 

Ambient tempera ture  'C Barometr ic  p r e s s u r e  i n .  Hg 
. 

C a l i b r a t o r  I: c,J Reference :  mercury-in-glass Jcr f 3 c l o  w 

%KIP, Meter I 
Source 

number ( s p e c i f y )  

Reference 
thermometer 
tempera ture ,  

q9r 

sther  

Thermocouple 
po ten t iome te r  
tempera ture ,  * 

; ' I  
31 

Temperaturec 
d i f f e r e n c e ,  

% '  
- (7.2 'G 

- C?. 22 

E-11 
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Date 11- 4-81 Thermocouple number 

Ambient tempera ture  O C  Barometr ic  p r e s s u r e  i n .  Hg 

C a l i b r a t o r  RcJ Reference:  mercury-in-glass  5~~ I? '0 

o t h e r  

Reference 
thermometer 
t empera tu re ,  * o f -  

3/; 9 

Thermocouple 
po ten t iome te r  
t empera tu re ,  

ae- CF 

Every 30°C ( S O O F )  f o r  each  reference p o i n t .  a 
D Type of  c a l i b r a t i o n  system used.  

'[(ref temp, OC + 273) - ( t e s t  thermom temp, OC + 273)J  1oo(1.5%. 
1 ref temp, O c  + 273 

E-12 
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Sect ion  No. 3 . 4  
Revision No. 0 
Date January 1 5 ,  1980 
Page 9 o f  15 

POSTTEST CALIBRATION CHECKS 

(Method 5 ,  F igure  5 . 1 )  

r, < '?  
C a l i b r a t e d  by ___ 

-% /-/ v I." r 4 P l a n t  

Meter box number cz Date 

Dry Gas Meter 

IC'.- ( 3  .y( - 

P r e t e s t  c a l i b r a t i o n  f a c t o r ,  Y /, L') ;7 7 ( w i t h i n  1 2 % )  
F o s t t e s t  check, Y* ,! < 7 ;2 t:? (vr i thin is% of  p r e t e s t )  

J no 
._ ~- ( w i t h i n i 2 % )  

Lower c a l i b r a t i o n  f a c t o r ,  Y / : I  Lor c a i c u l a t i o n s  ( p L e t e s t  o r  

R e c a l i b r a t i o n  r equ i r ed?  __ y e s  __ 
I f  yes ,  r e c a l i b r a t i o n  f a c t o r ,  . Y . , , ~  

p o s t t e s  t ) 

Dry Gas Meter Thermometers 

Was a p r e t e s t  temperature  c o r r e c t i o n  used? yes no 
I f  y e s ,  temperature  c o r r e c t i o n  ( w i t h G T ° C  ( 5 . 4 O t ' )  over 
r s n g e )  

t 6 " C  (1O.a"F) a t  ambient temDerature)  
? o s t t e s t  comparison with mercury- in-g lass  thermometer?* (wi th in '  

. .  
R s c a l i b r a t i o n  i e q u i r e d ?  Yes + no 
X e c a l i b r a t i o n  temperature  c o r r e c t i o n ?  .- ( w i t h i n  t3OC 

( 5 . 4 ' F )  over  r ange )*  
I f  y e s ,  no c o r r e c t i o n  necessa ry  f o r  c a l c u l a t i o n s  i f  meter 
thermometer temperature  i s  h i g h e r ;  i f  c a l i b r a t i o n  tempera tui-e 
i s  h i g h e r ,  add,, c_orrect ion t o  average meter temperature  f o r  
c a l c u l a t i o n s  / q c t ,  -fl, <,,.3+, , -Z ,A yF;e/  2 I= 

- - z ,  / e'(.- .il, -- L 3 
O U T  ~. /(, &, tt. - S t a c k  Temperature Sensor 

Was a p r e t e s t  temperature  c o r r e c t i o n  used? yes ~ ~ ~ I1 0 
I f  y e s ,  temperature  c o r r e c t i o n  O C  (OF) ( w i t h i n  - t l . S x  o f  
readings  i n  K ( " 3 . )  over  r a n g e )  

Average s t a c k  teiiipexature o f  compliance t e s t ,  'r,- _ _ ~ _ _  i; ("K) 
'Tenioerature o f  xefcrence  therriiometei- o r  sol.utiot71 for i-ecal t b r a -  ~~ ~~~~~ 

t i o n  K (OR)* ( w i t h i n  tlO% o f  T ) 
Temperature o f  s t a c k  thermometer €or recaf f ibra t ion  
Di f f e rence  between r e f e r e n c e  and s t a c k  thermometer tcmpera tures .  

K ( ' 3 . )  

U L  \ " I  

I f  Yes, no c o r r e c t i o n  necessa ry  f o r  c a l c u l a t i o n s  
Do v h u e s  agree  w i t h i n  *1.5%?* Yes :lo 

I f  no , .  c a l c u l a t i o n s  m u s t  be d o i e  twice--once w i t h  t he  recorded 
va lues  and once wi th  t h e  average s t a c k  tempera ture  c o r r e c t e d  t o  
correspond t o  t h e  r e f e r e n c e  tempera ture  d i f f e r e n t i a l  ( A T s ) ;  
bo th  f i n a l  r e s u l t  va lues  m u s t  be r e p o r t e d  s i n c e  t h e r e  i s  no way 
t o  determine which i s  c o r r e c t  

E-13 ( c o n t i n u e d )  



P l a n t  l>c LJ E . \_ C a l i b r a t e d  by /? c j- - - 

r.!eter box number I C )  Date / f - ( . ? - & ' (  

D r y  Gas Meter 

P r e t e s t  c a l i b r a t i o n  f a c t o r ,  Y /. 0 3 2 ( w i t h i n  12%) 
P o s t t e s t  check,  Y* / 1 L ) c / 7  - ( w i t h i n  is% of p r e t e s t )  

yes - G' n o  R e c a l i b r a t i o n  requir-ed? 
( w i thTnT2% ) 

Lower c a l i b r a t i o n  f a c t o r ,  Y /.L~:!.;I i o r  c a l c u l a t i o n s  ( p ~ e t e s c  or 

___ - 
__--. . - - . . _- I f  y e s ,  r e c a l i b r a t i o n  f a c t o r ,  Y 

p o s t t e s  t )  

Dry Gas Meter Thermometers 

i10 Was a p r e t e s t  t empera ture  c o r r e c t i o n  used? 
I f  y e s ,  t empera ture  c o r r e c t i o n  ( w i t h i n  t 3 ' C  ( 5 . 4 ' F )  over  
r m g e  ) 

? o s t t e s t  comparison wi th  mcrcury-in-glass  thermometer?* ( w i t h i n  
i 6 " C  (10.8'F) a t  ambient t empera tu re )  

R e c a l i b r a t i o n  tempera ture  c o r r e c t i o n ?  .~ ( w i t h i n  t3"c 
( 5 . 4 ' F )  ove r  r ange )*  
I f  yes ,  no c o r r e c t i o n  necessa ry  f o r  c a l c u l a t i o n s  i f  ineter 
thermometer tempera ture  i s  h i g h e r ;  i f  c a l i b r a t i o n  temperature  
i s  h i g h e r ,  add c o r r e c t i o n  t o  average meter temperature  f o r  

L' 
yes 

R e c a l i b r a t i o n  r equ i r ed?  Yes /-- no 

i ., . ~ 

/?e6 2 (9 ( .  ._ . F 
.. c a l c u l a t i o n s  d>s  ~ / i ~ . . c l .  = Pj i .y  L 7,'- 

, -  YA,' 7 66.5 
Stack Temperature Sensor ir i'? . 4: b.( 

110 yes - .  Was a p r e t e s t  temperature  co r r - ec t ion  used? 
I _i y e s ,  t empera ture  c o r r e c t i o n  OC ( O F )  (w i th in  t1.52 of 
readings' i n  K ( O R )  over  r a n g e )  

AveL-aje s t a c k  tcniperature o f  compl.iance t e s t ,  T I; ( " K )  
Temperature of  reference therinoiiieter OL- s01.u t i 0 2  f o r  recaiT'Ira- 

t i o n  K ( O R ) *  ( w i t h i n  *lo% o f  T ) 
Temperature o f  s t a c k  thermometer f o r  r e c a f i b r a t i o n  
Dif fe rence  between r e f e r e n c e  and s t a c k  thermometer tcmpera turcs ,  

AT K ( O R )  

Do v z l u e s  ag ree  wi th in  fl.S%?* 
I f  yes ,  no c o r r e c t i o n  necessa ry  f o r  c a l c u l a t i o n s  
I f  no, c a l c u l a t i o n s  must be done twice--once with t h e  recorded 
va lues  and once wi th  t h e  average  s t a c k  temperature  c o r r e c t e d  t o  
correspond t o  t h e  r e f e r e n c e  tempera ture  d i f f e r e n t i a l  (ATS); 
both  f i n a l  r e s u l t  v a l u e s  m u s t  be  r e p o r t e d  s i n c e  t h e r e  i s  no way 
t o  determine which i s  c o r r e c t  

K ( O R )  

no Yes - 

E-14 
( con t inued)  
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POSTTEST C A L I B R A T I O N  CHECKS 

(Method 5 ,  F igure  5 . 1 )  

- Calibrat .ed by K.C.' '-- P l a n t  E,:l ,u c I,\ 

/ ! - / $  -,y( - Meter box number 7. Date 

Dry  Gas Meter 

(', (J 0 / ( w i t h i n  i2%) 
( w i t h i n  i 5 %  of  p r e t e s t )  

'-- - n o  
( w i t h i n  t2%) 

Lower c a l i b r a t i o n  f a c t o r ,  Y / . , ,2<.? / f o r  c a l c u l a t i o n s  ( p ~ e t e s t  or 

I- - P r e t e s t  c a l i b r a t i o n  f a c t o r ,  Y 
P o s t t e s t  check, Y* /.. (1 ;J I 

R e c a l i b r a t i o n  requir-ed? - Yes __ 
- 

- I f  y e s ,  r e c a l i b r a t i o n  f a c t o r ,  Y ~ _ _ _  
p o s t t e s  t )  

Dry - Gas Meter Thermometers 

Was a p r e t e s t  temperature  c o r r e c t i o n  used? Yes - 110 
I f  yes ,  temperature  c o r r e c t i o n  ( w i t h i n  f3'C (5 .4"F)  over  
r a n g e )  

t 6 ' C  (10.8"F) a t  ambient t empera tu re )  
P o s t t e s t  comparison wi th  mercury-in-glass  thermometer?" ( w i t h i n  

n o  
R e c a l i b r a t i o n  temperature  c o r r e c t i o n ?  ( w i t h i n  f3'C 

w- R e c a l i b r a t i o n  r equ i r ed?  Yes 

(5.4'F) over  rant ie)* 
i f  yes ;  no c o r r e c t i o n  necessa ry  f o r  c a l c u l a t i o n s  i f  meter 
thermometer temperature  i s  h i g h e r ;  i f  c a l i b r a t i o n  temperatui-e 
i s  h i g h e r ,  add c o r r e c t i o n  t o  average meter temperature  f o r  
c a l c u l a t i o n s  (.(pf. 5 h w , , .  -. / j y Z q  ci.7 j =  I-;;> f -- dt, 'i j 

,- , - , '-e 
j :* - c1 , - .7 Stack Temperature Sensor 

Was a p r e t e s t  temperature  c o r r e c t i o n  used? yes  

ALVeraqe s t s c k  temperature  of  compliaiice t e s t ,  'rc -~ K ("2.) 

(2:.? i T 6: 
no 

I f  yes ,  t empera ture  c o r r e c t i o n  - " C  ( O F )  ( w i t h i n  51 .5x  o f  
readings  i n  K ( ' 2 )  over  r ange )  

~~~ ~ 

Temperature o f  1-eference thermometer o r  so lu t iof i  f o r  r e c a l T i r a -  
t i o n  K ( O R ) *  ( w i t h i n  tlO% o f  T ) 

Temperature of  s t a c k  thermometer f o r  r e c a ? i b r a t i o n  
Dif fe rence  between r e f e r e n c e  and s t a c k  thermometer tempera tures ,  

K ( O R )  

AT K ( O R )  

Do v s l u e s  ag ree  wi th in  t1.5%?* Yes no 
I f  yes ,  no c o r r e c t i o n  necessa ry  f o r  c a l c u l a t i o n s  
I f  no, c a l c u l a t i o n s  must be done twice--once w i t h  t h e  recorded 
va lues  and once wi th  t h e  average s t a c k  temperature  c o r r e c t e d  t o  
correspond t o  t h e  r e f e r e n c e  tempera ture  d i f f e r e n t i a l  (AT ) ;  
both f i n a l  r e s u l t  va lues  m u s t  be r e p o r t e d  s i n c e  t h e r e  i sSno way 
t o  determine which i s  c o r r e c t  

E-15 
( c o n t i n u e d )  
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POSTTEST CALIBRnTION CHECKS 

(Method 5 ,  F igure  5 . 1 )  

// 
P l a n t  I> 3 I* c c.,, C a l i b r a t e d  by F..-- r p. 

Meter box number , -7 , Date ;~/.~;& Z (  
Dry Gas Meter 

P r e t e s t  c a l i b r a t i o n  f a c t o r ,  Y 1, <;I .;7 F; ( w i t h i n  k2x) 
P o s t t e s t  check, Y* /: r? .</.,3, - ( w i t h i n  k5% o f  p r e t e s t )  

Yes - A'- no 
( w i t h i n  t2%) 

Lower c a l i b r a t i o n  f a c t o r ,  Y /;CTX ;or c a l c u l a t i o n s  ( p , r e t e s t  o r  

R e c a l i b r a t i o n  r e q u i r e d ?  .- 

7 
If y e s ,  r e c a l i b r a t i o n  f a c t o r ,  Y 

~ 

p o s t t e s t )  

Dry - Gas Meter Thermometers 

Was a p r e t e s t  t empera ture  c o r r e c t i o n  used? L-- no yes T-~-ver I: y e s ,  t empera ture  c o r r e c t i o n  ( w i t h i n  f 3 ' C  ( 5 . 4  F )  o 
range ) 

P o s t t e s t  comparison wi th  mercury-in-glass  thermometer?* ( ,within 
k6 'C  (10 .8 'F)  a t  ambient t empera tu re )  

R e c a l i b r a t i o n  r equ i r ed?  Yes no 
R e c a l i b r a t i o n  tempera ture  c o r r e c t i o n ?  -- ( w i t h i n  f3'C 

( 5 . 4 ' F )  ove r  r a n g e ) *  
I f  yes ,  no c o r r e c t i o n  necessary  f o r  c a l c u l a t i o n s  i f  ineter 
thermometer tempera ture  i s  h i g h e r ;  i f  c a l i b r a t i o n  teinpei-atgre 
i s  h i g h e r ,  add c o r r e c t i o n  t o  average meter temperature  fo r  

'v- 

7 c a l c u l a t i o n s  / 7 G F .  = :<, ! F / - q  ,>::~F 17 f = ,;: .?, ;J, 

5 t a c k  Temper a t  ii r e  Sensor  

[IC . . . . ... . Was a p r e t e s t  temperature  cori-ccl;io,n used? y e s  
I f y e s ,  t empera ture  c o r r e c t i o n  - 'C (OF) ( w i t h i n  tl.5x o f  
r ead ings  i n  K ( O R )  ove r  r anqe )  

k v e r a j e  s t a c k  tciiipci-ature o f  compliaiice test, 'r K ( " R )  
TeTiipe r a t u  r e o f r e f f I cnc e t 11 e rwme Le r o r so  1 11 t i  02 F,; 

t i o n  K ( O R ) *  ( w i t h i n  +lo% o f  T ) 
Temperature o f  s t a c k  thermometer f o r  r e c a y i b r a t i o n  K ( O X )  
Dif fe rence  between r e f e r e n c e  and s t a c k  thermometer tempera tures ,  _ -  .. , " _ I  

A i  K ( - K )  

I f  y e s ,  no c o r r e c t i o n  necessa ry  f o r  c a l c u l a t i o n s  
Do vz iues  ag ree  wi th in  fl.5%?* Yes no 

I f  no, c a l c u l a t i o n s  m u s t  be done twice--once w i t h  t he  recorded 
va lues  and once wi th  t h e  average s t a c k  tempera ture  c o r r e c t e d  t o  
correspond t o  t h e  r e f e r e n c e  tempera ture  d i f f e r e n t i a l  ( A T s ) ;  
bo th  f i n a l  r e s u l t  va lues  m u s t  be r e p o r t e d  s i n c e  t h e r e  i s  no way 
t o  de te rmine  which i s  c o r r e c t  

E-16 
( c o n t i n u e d )  
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( con t inued)  

a a r ome t e r 

Was t he  p r e t e s t  f i e l d  barometer  reading  c o r r e c t ?  /yes no 
P o s t t e s t  comparison?* - , @  mm @I) Hg ( f 2 . 5  K ( 0 . l  in-.-)-Hg) 

no Was c a l i b r a t i o n  r equ i r ed?  yes  L- - 
I f  yes ,  no c o r r e c t i o n  necessary  for c a l c u l a t i o n s  when t h e  f i e l d  
barometer  has  a lower r ead ing ;  i f  t h e  mercury-in-glass  reading  
i s  lower,  s u b t r a c t  t h e  d i f f e r e n c e  from t h e  f i e l d  d a t a  readings  
f o r  t h e  c a l c u l a t i o n  

-_._ 

*Most s i g n i f i c a n t  i tems/parameters t o  be checked. 

E-17 
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PRELIMINARY TEST DATA 

Preliminary Inlet Test Data. . . . .  
Preliminary Outlet Test Data . . . .  
Dry Molecular Weight Determinations. 
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MIDWEST RESEARCH INSTITUTE 

MRI Project Number L/Pq/ - &3] 
Field Dates / o -  9 - 8 1  u 
Plant n 'UFCI .  

SompTing Location. f la , ,~ ,  .ire J q / , r  
Sampling Date /#'4-8 I 

FIELD CREW 

Crew Chief Ihhlkcr 

Testing Engineer 1 QmLT2 
2 - 

Engr. Technician 1 

2 
9 

Lab Technician 1 (4 ' e@?/ .. 
3 

Process Engineer I 
2 

Other 1 
1 

F-4 

MRI - Form Po (10/72) 
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

.- 
7 %?d-- 
7 

INSIDE OF FAR WALL TO 

INSIDE OF NEAR WALL TO 

STACK 1.0.. [DISTANCE A - DISTANCE BI >? 
NEAREST UPSTREAM DISTURBANCE -..d!&-~-.-.- 
NEAREST DOWNSTREAM DISTURBANCE /o 
CALCULATOR. ~_-.-_Rcc 

OUTSIDE OF NIPPLE, (DISTANCE A l  

OUTSIDE OF NIPPLE, (DISTANCE BI -.Ad--.. - 
-~ 

SCHEMATIC OF SAMPLING LOCATION 

COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE 

EPA 10v l l  232 
I 

F-5 



PRELIMINARY VELOCITY TRAVERSE U P  

4 4  E ,  
?LANT B0,t.- 
DATE /a - Y -  E /  - P o J  3- 

Ra&- - LOCATION 
STACK I O  
BAROMETRIC PRESSURE in HE 
STACK GAUGE PRESSURE. In H20 

OPERATORS Res, , SCHEMATIC OF TRAVERSE POINT LAYOUT 

, , . . - - - -  - a, (3 ? O d  I - 
*;7i-s) 

TRAVERSE VELOCITY STACK ,\ ,a 

- . I I I  I 

78' 

9 
I I I I 

AVERAGE I 0.9c-3 I 3.39 
EPA (Our) 233 F-6 

I 
1 
Y 
I 
I 
1 
I 
1, 
8 
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1 
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I ,  
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I 
P 
1[1 

I 
E 
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0 
0 
I 

a 

F i n a l  

237, -3 

.- MIDWEST RESEARCH INSTITUTE - 

Init ial  Difference 

3% L) 03 

Recorded by l<cr Run p=j / 'L/J  PRELIMINARY 
Date f o - Y - Z /  MOISTURE DETERMINATION Assisted by 

Total Moisture Adsorbed: 

WE: Some os Run No. 

W a =  , 3  

A. Condensor and/or Silica Gel Method 
brametr ic Pressure, PB = ag,,Y7 in. Hg 

u Barometer Location &6 & i / p ~  
Reading Time /$?loo by i Z C r  

OEIevation 

Dry Bulb Temperature 
Wet Bulb Temperature 

% by  Volume - Moisture Content (from Ref. Table) - 

C.  Predetermined Value 

96 Moisture Basis 

MRI - Form P4 (10/72) F- 7 
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NOMOGRAPH DATA 

P L A N T  

DATE 10-f-8 I 

SAMPLING LOCATION gdr9c$ouW ~ k b ~  

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. H20  A H @  1, BY 

AVERAGE METER TEMPERATURE (AMBIENT + 20°F).0F I T m a w  14 75- 
PERCENT MOISTURE IH GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg 

STATIC PRESSURE IN STACK, In. Hg 

% H20 2/,F 
Pm 22,77' 

i P m k 9 . 0 7 4 S T A C K  GAUGE PRESSURE in in. H$) 

RATIO OF STATIC PRESSURE TO METER PRESSURE 1 ps.Pm 1 ,7? 

ps  28.73 

I 
1 
1 
1 
I 
1 
I 
L 
1 
I 
e 
1 
I 
I 
I 
1 
I 
I I 

I 
2 

AVERAGE STACK TEMPERATURE, OF 

AVERAGE VELOCITY HEAD, in. H20 

MAXIMUM VELOCITY HEAD, in. HtO 

C FACTOR 

CALCULATED NOZZLE DIAMETER, in. 

ACTUAL NOZZLE DIAMETER, in. 

savg. 3+f 

-'Pavg. 0,75 

-'Prnar. 1, ( 0  

T 

#7'/ 
262. 

EPA 10uri 234 
: 12 

F-9 



ISOKINETIC SAMPLING WORKSHEET 

P l a n t  /LuC-L.z Uatc / & - ? - P i  
Sampling L o c a t i o n  L&vb,dv,rc ~ b b f  I n i t i a l  I < C 5  
Test Number 

I s o k i n e t  ic sampl ing  c q u a t  i o n :  

, 

PiCot  c o e f E i c i e n t  

Sampling time i n t e r v a l ,  m i n u t e s  

Mole f r a c t i o n  d r y  g a s  

Nozzle  d i a m e c e r ,  i n c h e s  

V m i  = K 

~~ ~ 

CP -z./ 
8i 2 

,7 $5- N f  

IX&-O Dn 

5.168 (Tmavg + 460) (Cp) ( 0 i )  (Mf) (on2) 
Where: K =  

F 
Vmi = Volume o f  t h e  meter p e r  s ampl ing  i n t e r v a l ,  € t3  

K = C o n s t a n t  o f  f i x e d  and  assumed p a r a m e t e r s ,  
d i m e n s i o n l e s s  

A P s  = V e l o c i t y  h e a d  of S p i t o t ,  i n c h e s  H 2 0  

Ts = S t a c k  t e m p e r a t u r e ,  O F  

73- 
x a v g  Assumed a v e r a g e  meter t e m p e r a t u r e ,  O F  

F-10 
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PARTICULATE SAMPLE RECOVERY AND INTECRlTY 

P l a n t  R n d L  Run No. P- 

Sample Box No. Recovery Dace 
Sample Type Cleanup Pe r son  

Sample Locac ion  - P A  I,'+ Sample Date /a -9-p-r 0 

F i  1 c e r  No. 1 7 - 1  / 7 -7, 
Sample No. 
Sample M a c e r i a l  D e s c r i p t i o n  

MOISTURE AND/OR SAMPLE 1 S I L I C A  CEL 

1 2 3 4 5 I 
I 

' 
----- lmpingcr Scquence 

~ m p  i n g e r  . r y p e d  
Imp i n g c  r So L u t  i o n  
F i n a l  vo lume (wr)b/ 
Initial vollrme (vt)b/ 

Sample N O . ( ~ )  
Combined impinge r  c o n c e n t s ,  Sample No. 
L i q u i d  L c v r l  Marked C o n t a i n e r (  s )  S e a l e d  
D e s c r i p t i o n  oC Impinge r  S o l u c i o n  

----- ----- ' &.sl__ 

Nec volume (wt)b/ - - - - - I d % D -  
- - _ _ _ _ -  1 S i l i c a  G e l  

Co lo r  
I 

T o t a l  M o i s t u r e ,  grn 

- a /  - b I  l n a i c a c e  v a l u e  in u n i c s ,  m l  o r  gm 
S = Creenburg-Smich scanda rd .  M = Modi f i ed ,  0 = Ocher 

RECOVERED SAMPLE 

P r o b c  Rinse :  Sample No. D r y  Cacch: Sample No. 
L i q u i d  Level  Marked - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Marked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Marked - S e a l e d  

D e s c r i p c  i o n  

lmpingz r  .:inse: Sample No. Acecone Blank: Sample No. 
L i q u i d  Level  Marked - 

# a t  e r B l ank  : Sample Nu. F i l t e r  Blank: Sample No. 

Sample D i s p o s i t i o n  
Car  ric c Dace Shipped: 
3 e n a r k s :  

S e a l ( s )  b roken  b y  Dace o t  l a b u r a c o r y  cuscody 
P d r s o n n c l  a c c e p c i n g  cuscody Dace broken 
Y. .rn; l  r lrc .  

-. , . . , . .- - . . .. . 

I '  
I 
I 
/ I  I 
I 
I' 
I 
I 
t' 
I 
I 
.I 
I 
Q 
1 
d 
I 
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MIDWEST RESEARCH INSTITUTE --- 
FIELD CREW 

7 . _  
Crew Chief I rw \~ ,xw 
Testing Engineer 1 c c, u7-X * 

3 

Engr. Technician 1 
7 

3 

Lab Technician 1 .. 
3 

Process Engineer 1 
2 

Other 1 .. 

F-13 

MRI - F O m  Po (10/72) 



TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS - 

2 INSIDE OF FAR WALL TO 
OUTSIDE OF NIPPLE. IDISTANCE A I  .. 80 ~.?- . . 

INSIDE OF HEAR WALL TO 
OUTSIDE OF NIPPLE, (DISTANCE BI -G-~& 

STACK 1.0.. iOlSTANCE A - DISTANCE BI>.Z~-- 
NEAREST UPSTREAM DISTURBANCE -~ 

// 

a ;* 
SCHEMATIC OF SAMPLING LOCATION 

TRAVERSE POINT LOCATION 
FROM OUTSIDE OF NIPPLE 

_. 

PRODUCT OF 
COLUMNS 2 AND 3 

i TRAVERSE I 
1 POINT FRACTION 
1 NUMBER STACK 1.0. IT0  NEAREST 1 8 INCH1 OFSTACKI 0. __  

I 
1 
I 
I 
1 
1 
I 
E 
d 
I 
I 
m 
I 
J 
1 
8 
I 
I 
1 



I PRELIMINARY V E L O C I T Y  TRAVERSE 

TRAVERSE 
POINT I NUMBER 

BAROMETRIC PRESSURE in Hg - 
TACK GAUGE PRESSURE in H20 

PERATORS R c 5  A 
- '3, 

TRAVtRSE VELOCITY STACK 
POINT TEMPERATURE 

I T $  "F 
HEAD 

NUMBER bp,). in H20 
- 

I - I  I qc) 77s 
1 -  2 I r 3-4-0 

VEi : iTY  ~ 

 STACK 
bp,l. in.HZO fT<L O F  

TEMPERATURE 

I I 

i i l  AVERAGE 

SCHEMATIC OF TRAVERSE POINT LAYOUT 



MIDWEST RESEARCH INSTITUTE 
Run Number 1- I PRE LlMlNARY Recorded by 

Date / o -  1q-f I MOISTURE DETERMINATION Assisted by 

W: Same as Run  NO."^ 

Clnck 
Time 

Final 

Gas DV Gas lmpinger 
Meter Flowmeter Meter Water Volume 

Reading(c0 Setting T~~~ (OF) (ml) 

Initial I I I 

Meter Pressure, PB % Pm 
Average Meter Temperature, Tm 
Total Weight of Moisture 

Collected, Wc + Wo = Wm 

I I 

% by Volume - - - Moisture Content = IO0 

1 PmVm 1 I .t 375 

B. Wet/Dv Bulb Method 

O F  

O F  

- Dry Bulb Temperature - 
Wet Bulb Temperature - - 

Yo by Volume - Moisture. Content (from Ref. Table) - 

C. Predetermined Value 

.-- f .Z  % Moisture d /  Basis ?pr~y,,,ddrv 1 .  / 

MRI - Form P4 (10/72) F-16 

I 
1 
I 
1 
1 
1 
I 
8 
1 
I 

1 
4 

1 
I 
I 
I 

m 

a 

A 



/ 

PRELIMINARY OUTLET TEST DATA 

F-17 



MIDWEST RESEARCH INSTITUTE 

I 

r MRI Project Number 
Field Dates 
Plant t5Ll . t / -  f L - / ,  /,, 
SampTing Location +I>+ 
Sampling Date 

?)?/ - ~ 9 3  

/ i  - ,w. - 2 1  

FIELD CREW 

Crew Chief 

Testing Engineer 1 b L I r  ,f 
L1 I .,f /L, 

2 (? / , A  
3 

Engr. Technician 1 

L 

Lab Technician 

Process Engineer 

Other 

1 
1 

F-18 
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TRAVERSE POINT L O C A T I O N  FOR CIRCULAR DUCTS 
i-7 

P L A N T .  &+).+ &+d--&----p-_ 
SAMPLING LOCATION - - ~ L ? c ~ & / e j - - .  
INSIDE OF FAR WALL TO 

INSIDE OF NEAR WALL TO 

STACK 1.0~. [DISTANCE A .  DISTANCE El--..<&. 
NEAREST UPSTREAM DISTURBANCE ---&.& 
NEAREST 

DATE / d - . / : 2 /  . ~ . ~ . . ~  

OUTSIOE OF NIPPLE, (DISTANCE A) a.’l- - 
OUTSIOE OF NIPPLE, (DISTANCE BI - 

[J;: 1 

-% ’ 

I_ 

,G -0 

SCHEMATIC OF SAMPLIRG LOCATION 

TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION 
POINT FRACTION COLUMNS 2 AN0 3 FROM OUTSIOE OF NIPPLE 

NUMBER OF STACK 1.0. STACK 1.0. (TO NEAREST lh INCH1 OISTANCE B (SUM OF COLUMNS 4 b 51 
I I I I I - - 

! 

I- 

- . . 

F-19 
4 72 
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PRELIMINARY V E L O C I T Y  TRAVERSE 

TRAVERSE 
POINT 
NUMBER 

STACK 1.D SA- 
BAROMETRIC PRESSURE- in Hg dj 
STACK GAUGE PRESSURE. In. 90 - 

. 3 // 

7 " 
OPERATORS G ) dL./&+ 

VELOCITY STACK 

~ l p , ) .  in.HZO ITc). 'F 
HEAD TEMPERATURE 

I &-<".e..k 

SCHEMATIC OF TRAVERSE POINT LAYOUT 

1 

EPA (Dud 233 
4 7 2  

! I 

/ I d  c 
I 7fi 

F-20 El33 AVERAGE 
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MIDWEST RESEARCH INSTITUTE 

MRI Project Number +;:?/ - &j' 
Field Dates ,J - / J F - J /  
Plant ,'(dk:,wL &.- .I /r 
Sampling Location 0.. I/;,# 
Sampling Date ,[: )j,-.2/ 

FIELD CREW 

Crew Chief . l t ) L , ~ J c ,  ,-. I 

Testing Engineer 1 & L J ,  A ,  
2 
3 

Engr. Technician 1 

L 
7 

Process Engineer 1 - 
Other 1 

rn 

F-22 

MRI - Form PO (10/72) 

1 
I 
P 
1. 
I 
I 
1 
I 
I 
1 
I 

I 
I 
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I 
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PRELIMINARY VELOCITY TRAVERSE E 
(': / ( 1  

),?,AI id 

//! -, 7- ?/ 
(1 L*f I f7 'LA "1 i 

< /, 

OCATION 
TACK 1.0 i//- 

tBAROMETRIC PRESSURE. in. Hg - 
TACK GAUGE PRESSURE, in. H ~ O  -- 3~ 
PERATORS cfi L l  SCHEMATIC OF TRAVERSE POINT LAYOUT 

TRAVERSE VELOCITY STACK 
POINT HEAD TEMPERATURE 
NUMBER ! i p s ) .  in.HZ0 ITs).' O F  

,&.J / I %/ w w  
L /e Y 314 
4- /. / d l  2- 
Y YCI ?/ 7 

I-- -7 

AVERAGE I 
F-23 



Clock 
Time 

Final 

I 

Dry Gas Dry Gas Impinger 
Meter Flowmeter Meter WaterVolume 

Reading(c0 Setting T~~~ (OF) (ml) 

In i t ia l  

Meter Pressure, P B  zx Pm 
Average Meter Temperature, Tm 
Total Weight of Moisture 

Collected, Wc + Wa = Wm 

Weight (Grams) 
-I 

Tube No. 
Final In i t ia l  Difference 

Total Moisture Adsorbed! Wa = 

% by Volume - - - Moisture Content = IO0 

[ PmVm 1 I + 375 

I E .  Wet/Dry Bulb Method 

Dry Bulb Temperature 
Wet Bulb Temperature 

I % by Volume - - Moisture Content (from Ref. Table) 

' C .  Predetermined Value 
\ 

c 

% Moisture d\ Basis \sQp@ L h \ C  
MRI - Form P4 (10/72) F-24 

1 
I 
P 
I 
! 
I 
1 
I 
I 
1 
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DRY MOLECULAR WEIGHT DETERMINATIONS 
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N 
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APPENDIX G 

LABORATORY AND ANALYTICAI. DATA 

Method 5 F i l t e r  Tare Weights . . . . . . . . . . . .  
Method 17 F i l t e r  Tare Weights .  . . . . . . . . . . .  
Methods 17 and 5 Beaker Tare Weights . . . . . . . .  
Andersen HCSS Thimble F i l t e r  Tare Weights .  . . . . .  
Method 5 F i n a l  Weight A n a l y s i s  . . . . . . . . . . .  
Method 17 F i n a l  Weight A n a l y s i s .  . . . . . . . . . .  
Andersen HCSS Stage  Tare and F i n a l  Weights . . . . .  
Andersen Mark I11  S u b s t r a t e  and F i l t e r  A n a l y s i s .  . .  
Blank Weight F i n a l  A n a l y s i s .  . . . . . . . . . . . .  
Acetone Blank A n a l y s i s  . . . . . . . . . . . . . . .  

G- 1 

G-3 
G-5 
G-9 
G-13 
G- 15 
G-39 
G-55 
G-77 
G-91 
G- 103 



I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

METHOD 5 FILTER TARE WEIGHTS 

G - 3  



METHOD 5 
.FILTER TARE WEIGHTS 

Page- i I 
I 

I Remark 
G-4 b 



I 
I 

I 
i 

I 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
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I 

rn 
I 

METHOD 17 FILTER TARE WEIGHTS 

G-5 



I 
I 

P a g e I  

METHOD 17 
FILTER TARE WEIGHTS 

- 

~.. ~ 

. .  

Xerncrks I I 
G-6 



I 
1 
1 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

METHOD 17 

FILTER TARE WEIGHTS 



I 
I1 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 

METHODS 17 AND 5 BEAKER TARE WEIGHTS 

G-9 





,I 
I 
'I 
I 
I 
I 
I 

I 
I 
I 
'I 
I 

P a g e j \  

B E A K E R  TARE WEIGHTS 

G-11 Remarks 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
'I 
I 
I 

ANDERSEN HCSS THIMBLE FILTER TARE WEIGHTS 

G- 13 



H . C . S . S .  
THIMBLE FILTER TARE WEIGHTS 

G-14 I 
t 

‘I 



I 
11 
'I 
I 
I 
I 
I 
I 
I 
'I 
I\ 
I 
I 
I 
(11 
I1 
'I 
I 
I 

METHOD 5 F I N A L  WEIGHT A N A L Y S I S  

G- 15 



Beaker 
N o .  

m5- x 

1; 
Q5. i ~ a l ~ ~  q6.235Lp 96.235f I 

Date: / o - S -  Y I  Date: /D - 9 - f /  Date: 
3 y :  6. By: M6. By: 

First Weigh (9) Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 

~ 

1- 
I 
I 
I 

Beaker 
No. 

I w s . 2  

i 

I 
I 
I 
I 

Date: ' / - > - X I  D a t e : / / - d  -8'1 Dcte: I I 
By: Gr,k.l,O. By: GrLh/,e/  By: I 

First Weigh ( 9 )  Secsnd Weigh ( 9 )  Third Weigh ( g )  Averace Weight I , 
Q-WYM-5 7 %  1747 LjY.7750 , 

! c/Y 7 7 5 2  

i i i t e r  
! NO. 

I 

Cate: //-J - g /  Date: / / - z - - f /  Cate: 

First Weigh ( 9 )  

I .  

By: Gcd / r  ci/ ay: Gnh {, P /  Sy: ,',I. Secmd Weigh ( 9 )  I Third Weigh ( 9 )  Aversce Weight 

! /3 .3 / f /  I / 3 . 3 / 7 9  ! / 3 . 3 / 9 q  



~ 

I 
IJ 
‘I 
I 
I 
I 
‘I 
I 
I 
‘I 
I\ 
I 
I 
I 

1 I) 
I1 
(I 
I 
I 

Date; Date : Date: 
Beaker By: By: By: 

I 1  1 rx 
NO. First Weigh (9) Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weights 

- 

. . .  . 

~ 

Date: Date: Date: 
Beaker By: By: By: 

No. First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weights 

Page-No. > Run NO. W i - l - .  

7, Fi Iter Blank Correction C .<’ ,:I 

COMMENTS 

6 1 7  



Page NO. 3 

Beaker 
No. 

-75-1 

Date of Run - / 9 -  .F/ 

Date: /o 4 -Y\ Date: / 0 - 9 - V /  Date: 
By: m G  By: Y%G By: 

First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 

9s. 0cla3 965.05f jq 95.oY/P 

By: 
Third Weigh ( 9 )  

L 

Average Weight 

250 rnl BEAKERS - F I N A L  WEIGHTS 

Date: / b  - / , J  -91 Date: / 0 - / . . 3 - f ~  Date: 

~ ~ ~ T A I r a L z r  No. First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  

I 

Filter BY: mG By: mG By: 

3.5 7 90 3. 5791 
I .m5-a 3 . 5 7 ~  

1 Beaker No, BY: Cli rbAd I By: Gn-h/, # I  
First Weigh ( 9 )  Second Weigh ( 9 )  

1\75 - I ?7 L 9095 97.S/c)YY 

Filter 
NO. 

~15-2  

Date: I I 

Date: // - Date: // - 3 - Y l  Date: 
By: f+-h, -' cu By: Gf &t el By: 

First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Averoge Weight 

5 - b w /  5 . J  5-73. 3. zas3 

FILTER TARE WEIGHTS 

I 
I' 
I 
I 
I 
I' 
I 
I 
I' 
I 
I 
I 
1 
I, 
I 1  I 
I' 
I 

3 



I) 
I1 
P 

I 
I 
‘I 
I 
;I 
‘I 

I 1  

(1 
I 
I 
I I ‘I 

l l  I 
‘I 
I 
I 

i 
.. 

Beaker 
No. 

Page NO. V 

Date; Date: Date: 
By: By: By: 

First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weights 

DRY CATCH BEAKER - TARE WEIGHT 

- - 
Date: Date: Date: 

Beaker By: By: By: 
NO. First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weights 

n -  
Run N o . 5 -  I - I  1 I 1-1- 

Date of Run /d -/Y -f/ 

Filter Blank CorrectionD- 9 

COMMENTS 

G-19 



Page NO. .T 

Beaker 
No. 

250 m l  BEAKERS - TARE WEIGHTS 

Date: /o -%-TI Date: / 0 - 9 - f /  Date: 
By: 7% G By: fy\ By: 

First Weigh (9) Second Weigh (9) Third Weigh ( 9 )  Average Weight 

Run No.  Z- .3 

Date of Run /O - M  -81 

Date: 1 1  -3  -?[ Date: //-. 7 -$'I Date: 
Beaker By: GC.J e fd By: Gr j : f ,& /  By: 

No. First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh (9) Average We igh t 

250 ml BEAKERS - FINAL WEIGHTS 

Filter 
No. 

7775-4 

Date: 10 -/A - f /  Date: /o -12 -fi Dote: 
By: m C, By: Vl G By: 

First  Weigh ( 9 )  Second Weigh (9) Third Weigh ( 9 )  Average Weight 

3 . 3 4 7 9  3.5-f7& 3 . 5 4 7 2  

Date: / / - a  - 5 1  Date: /[-J -91 Date: 
Filter By: Gc-l-, {, d By: GaA{,d By: 
NO. First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 

G-20 

I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
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I 
I 
111 
I 
I 
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i 
.. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
! 
I 
I 
I 
I 
I 
-I 
I 
I 

- 

Beaker 
NO. 

Page N o .  & Run No. ,= 

Date of Run / D  - 20 - k’/ 

Date; Date: Date: 

By: By: By: 
First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weights 

Beaker 
No. 

Date: Date: Date: 

First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weights 
By: By: By: 

Filter Blank Correction C .  V 

COMMENTS 

G-21 



Page No. .7 

Beaker 
No. 

n7~-4 

Run N o .  I-q 
Date of Run /C -2c - f'/ 

Date: 

Third Weigh ( 9 )  

Date: /o - < - S I  Date: j o  - -  9 g/ 
BY:- By: r n G  By: 

Second Weigh ( 9 )  Average Weight First Weigh ( 9 )  

Qs. 89aa 95. 893& 95, m a 4  

Beaker 
NO. 

n 5  -./ 

I I 

Date: I t - J  -q/ Date: //-J -5'1 Date: 

First Weigh ( 9 )  
By: P - / V . . L /  By: By: Gd:q ,b 

Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 

9 7.90373 q 7  YO24 P 7 . s c 3 7  

I I .m 

I I 

I 
1- 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 



~ 

1 
1 
1 
-I 
-1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

Beaker 
NO. 

Page No. 

Dote; Date: Date: 

First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( g )  Average Weights 
By: By: By : 

Run N o .  

Beaker 
No.  

Date of Run /O -20 -?/ 

Dote: Date: Date: 

First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weights 
By: By: By: 

Filter Blank Correction c r  7 

COMMENTS 

G-23 



Page No. 9 

Date: / 3 - X  -$/ Date:/o -9-87 Date: 
Beaker By:  N7G By:  MG By:  
No. First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  

' 250 rnl BEAKERS - TARE WEIGHTS 

Average Weight 

Date: 11-.1 -C 1 Dote: //- 3 -R 1 Date: 
Beaker By:&-;,,k(. C G  By:  Gr.h,.'t/ By:  
No. First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 

QS - 5 ICT rS"/? s w y  / D T , 5 9 9  4 ~ 

L. 

Fi Iter 
N a .  

FILTER TARE WEIGHTS 

Date: /O -12 -91 Date: /o - 1 3  -y/ Date: 
By: M 6 By:  m 6 By:  

First Weigh ( 9 )  Second Weigh (9) Third Weigh ( 9 )  Average Weight I 

Run No. w z - i q  
I-  
I 
I 
I 
I 
I 
I 
I 
I 
I 

Date of Run ' 0  -2 I - F/ 

Date: I ( - > - % (  Date: i1 - .7  - V /  Date: / t  -4-  $ 1  
Fi Iter By: Gohr, D By: G r J ~ i t &  By:  G,. b< L I  

. No First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight I 

G-24 

i 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
li 
I 
t 
I 
I 
I 
1 
I 
I 
I 
I 

Beaker 
NO. 

Page No.. /o 

Date; Date: Date: 

By: By: By: 
Fiat Weigh (9) Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weights 

DRY CATCH BEAKER - TARE WEIGHT 

Beaker 
No. 

Run No. -12: 
Dote of  Run /a -2 l - . f /  

Date: Date: Date: 

First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weights 
By: By:  By: 

DRY CATCH BEAKER - FINAL WEIGHT 

COMME 

Filter Blank Correction P. I 

ITS 

G-25 



Page No. I \  Run No. Z -2  

Date o f  Run / n  - J 2  -fi 

Date: /o-Y-YI D a t e : j n  -9- S/ Date: 
Beaker By: fn G By: m G  By: 

N o .  First Weigh ( 9 )  Second Weigh (9 )  Third Weigh ( 9 )  Average Weight 

V5-Ip 91,4/4/9 G ~ . Y ' Y /  9 9 7. v9/4 

* 

r 
Date: II-a-qI Date: /i--3 -SI Date: 

Beaker By: G/, l3, .  By: Gni., > .', I /  By : 3 
No. First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 

' 1 k - b  ICs# 1 L 3 k  105 363g 5.3 L-3 7 

Fi Iter 
NO. 

Date: /b - / J  -S'f Date: / n - / J  -f{ Date: 

First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( g )  Average Weight 
BY:  m G  BY: m G a Y :  

FILTER FINAL WEIGHTS 

Fil ter 
No.  

r(\5 -k 

Date: l l . J - ~ i  

Second Weigh ( 9 )  

., Date: 1 1 -  I-%, 

First Weigh ( 9 )  
B y : U / , c  1 By: 'w 

IC1.1953 I < / .  ICrW 

G-26 

14. I 9 3  ..;L 

I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
1 
I 
I 



Poge NO. 1 ,A Run N o .  

Dote of Run /i, -13 - d/ 

DRY CATCH BEAKER - TARE WEIGHT 

Dote: 

By: 
Second Weigh ( 9 )  

Date: 
Beaker 1 No. 1 Fir?Weigh ( 9 )  

Date: 

Third Weigh ( 9 )  Average Weights 
By: 

Beaker 
No .  

DRY CATCH BEAKER - FINAL WEIGHT 

By: By: 
First Weigh ( 9 )  Second Weigh ( 9 )  Average Weights 

I I Date: I Date: I Dote:- I I 

~ 

Filter Blank Correction '2.5' 

COMMENTS 



Page NO. 13 

Beaker 
No. 

771-5 - 1 

Date: 
Beaker 

Date: \ I  - -  is ‘?I Date: /[-J -rj/ Date: 

F in t  Weigh (9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 
By: G &LG 0 By: Gr A/-,.d By: 

I - .  3 5 2 0  /cP. 3 %jf .  ./‘D 9. 3 ;3 A 

Run No. Z-.< 

Date of Run - 2 2  -p/ 

Filter 
No. 

250 ml BEAKERS - TARE WEIGHTS 

Date: / O  - L A  -,y/ Date: / o  -/d -f/ Date: 

First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 4 )  Average Weight 
By: m G  By: rn6 By: 

Date: /L, - 9-91 

Date: 

Third Weigh ( 9 )  
By: 

BY:- 
Second Weigh ( 9 )  

Average Weight 

/w. o+/Ys, 

Date: 

Third Weigh ( 9 )  Average Weight 

FILTER FINAL WEIGHTS 

By: 
Second Weigh ( 9 )  

I 
I 
1 
I 
5, 
1 
I 
I 
1 
f 
1 
I 
I 
I 
I 
I 
1 
I 
I 



I 
1 
P 
1 
c 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
1 

Date; Date : Date: 

By:  By:  By:  
First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  

- 

Page NO. 1-4 Run No. - 2 7 - 5  

- 
Dote of Run /@ - 2 2 - y /  

Average Weights 

.~. 

Beaker 

Dote: Date: Date: 
Beaker By: By :  By:  

N o .  First Weigh (.g) Second Weigh ( 9 )  Third Weigh ( 9 )  

I 

Average Weights 

Filter Blank Correction i?. 3’ 

COMMENTS 
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Page NO. IS 
- . .  

~ 

Beaker 
No. 

I Run No.  

Date : IC - - Date: i p  -.> Date: 

First Weigh (9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 
By: m/: By: n \ G  By: 

250 ml BEAKERS - TARE WEIGHTS 

Date: 11-2 - \ I  Date: /‘/--3-$‘l Date: 
Beaker By: i- r,ln u.9- BY: G a b  I-,,? / By: 

1 No. First Weigh ( 9 )  Second Weigh ( 9 )  

I I I I I 1 

Third Weigh ( 9 )  Average Weight 

250 ml BEAKERS - FINAL WEIGHTS 

Date: / c - ,  .$ - % I  Date: / o - , J  Date: 
Fi I ter By: Y7\L By: & l’hk By: 
No. First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 

- i %‘I 3 .7  290 3.72%- 3 7 2 4 4  

- 

F i  Iter 
No 

; 99 

- 

I -  

Date: I ~ L  ~ 1 - T I  Dote: / / - 3  - h  ( Dote: 

First Weigh ( 9 )  Second Weigh ( g )  Third Weigh (9) Average Weight 
By: Gr,h  1. e /  BY: GL bF, d By: 

q 4 0 0 4  4 .  ./OD./ 9.V00& 

1 
1 
I 
I 
I 
I 
1 
I 
1 
I 
I 
1 
I 
I 
I I 
a i  
1 



~ 

i 
i 
I 
i 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Date; 

First Weigh ( 9 )  
By: 

Page’ N a .  IC1; 

Date: Date: 

Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weights 
By: By: Beaker 

No. 

Beaker 
No.  

t 
Date: Date: Date: 

First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weights . 
By: By: By: 

I 

DRY CATCH BEAKER - F INAL  WEIGHT 

Filter Blank Correction C ~ .  5’ 

COMMENTS 

Y 
1 
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Page NO. I 7 

Beaker 
NO. 

Run No. 

Date of Run 

By: rn6 By: mC7 By: 
First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 

t-7 
L C  -2i -y] 

Beaker 
NO. 

aa. 

D a t e : / / - 2 - $ l  Date: //-.3-T/ Date: 

First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 
By: Gal?c,o/ By: G d ~ ~ < I  By: 

t C b .  C/AbO /Q 67 92 &@ /Ob. c/;2&3 

- 

Fi Iter 
No. 

FILTER TARE WEIGHTS 

Date: / e  -1.3 -y i  Date: I C  .1-./-,7/ Date: 

First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average We ig h t 
By: v r l G  By: r T ] , >  By: 

Date: //--3-X/ 

Second Weigh ( 9 )  
By: Gd ,f' LP 

13. 7 h / Z  
l 

Date: 

Third Weigh ( 9 )  Average Weight 
By: 

1 3 .  7 & / 5  

I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
1 
1 
I 



I 
1 
I 
1 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I- 
I- 

Date: Date: Date: 
Beaker By: By: By: 

Second Weigh (9) Third Weigh ( 9 )  No. F i n t  Weigh (9 )  

Puge No.  /g 

Average Weights 

Run NO. .= 

Date: Date: Date: 
Beaker By: By: By : 

No. First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weights 

- 

Filter Blank Correction 0. 9 

COMMENTS 
1 

L I 

G-33 



Date: /o - .3& - Date: /o -29 -,r/ Date: 
Beaker By: Yn 6 By: u h 4  By: 

No. First Weigh (9) Second Weigh (9 )  Third Weigh ( 9 )  Average Weight 

cp F3 .eo03 93. @ C O S  9 3 . c c c 4  

- 

Beaker 
Date: / / - J - S I  

By: Gd?{ ,d  
First Weigh (9) 

/e/, 9 0 3 0  

Date: [l-.? -7, Date: 
BY: G, I- ,<,& BY: 

Second Weigh ( 9 )  Third Weigh (9 )  Average Weight 
/ I -  4- 91 P - 5 . 5 1  

/o/. ?$?d& 101 5011 PI. / e /  X C J I  

FILTER TARE WEIGHTS 

Fi IVer 
No. 

I 

I 1 9 3  

Date: 10 -13 -51  Date: : z  -23 -&( Date: 
By: mc; By: mi. By: 

First Weigh ( 9 )  Second Weigh (9) Third Weigh ( 9 )  Average Weight 

3 lC79 3 7 c 7 4  3.  ;c 7F 

F i  Iter 
Date: ;I:~J;;; Date: //-.3 -Y/ Date: 

First  Weigh (9) Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 
By: - {  By: G f i / . / .  a' By: 

I 

> 
G-34 

I 
1 
I 
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I 
I 
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I 
I 
I 
I 
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1 
I 



I 
Date; Date: Date: 

Beaker By: By: By: 
NO. First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  1 Average Weights 

I 
Beaker 

No.  
i Date: Date: Date: 

First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weights 
By: By: By: 

Page No.  2c Run Na.I& 

Date of Run j-1 

I I I I I I 

Filter Blank Correction C. I 

COMMENTS 

1 
I 

I G-35 



Page No. .3 i 

Date: 16 - 13 - 9 /  Date: /O -44- pf  
Beaker By: -6 By: W I G  
No. First Weigh ( 9 )  Second Weigh ( 9 )  

cp'l / / S , L 7 b 9  / / o .  6 7 6 3  

Date of Run P - 2 7  - 71 

Date: 
By: 

Third Weigh ( 9 )  Average Weight 

//O. b 7 b C c  

Date: !b.. 1 3 - 2 :  Date: JC .,JJ - s ~  Date: 
Fi Iter By: mG; By: Dl6  By: 
No.  First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 

/ I  I ' 3 .  Y ' c q y  S.s04/s 3. h,c9'$ 

I 

250 m l  BEAKERS - F INAL  WEIGHTS - - 
Date: / I -  3 -P 1 Date: f i -3 .  -YI Date: / l  - 4 -  CI  

Beaker By: G, /I,(! r;/ By: C w o i  d By: GrLC.Ed 
N o .  First Weigh ( 9 )  Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 

Date: ,-a -Yi  
Fi Iter 

! I  I! . bJ.5c7 

FILTER F INAL WEIGHTS 

Date: //-3 -Y/ 1 Date: 
By: GL -Lb /# / I  By: 

Second Weigh ( 9 )  Third Weigh ( 9 )  Average Weight 

G-36 

I 
I 
I 
I 
1 
1 
1 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
s 
1 
I 



Page N o .  .22 Run N o .  T- b -8 
Date of Run j c) I 2 7 lR i  

DRY CATCH BEAKER - TARE WEIGHT 

Beaker 
- No. 

Date; Date: 

fint Weigh ( 9 )  
By: By: 

Second Weigh (9 )  

Date: I . I  

~ 

Third Weigh ( 9 )  

DRY CATCH BEAKER - FINAL WEIGHT 

I I Date: I Date: I Date: I I 
Beaker By: By: 

NO. F in t  Weigh ( 9 )  Second Weigh ( 9 )  Average Weights 
.. . 

filter Blank Correction *. 



I 

METHOD 17 FINAL W E I G H T  ANALYSIS 

I 

I 

G-39 

I 



. FI .- 

Date: w-29-8 / Date: ' 1  - 2 - X / Dcte: 

First Weigh (mg) Secand Weigh (mg) Third Weigh (mg) 

Fi l ter 
NO. 17-1 By: - & h u a J  By: ' M G  By: 

Final Weight g50B.7 g_so 90 

re!? .AN* 

I 
_ _  I 

Average \/'/eight 

Y - 5 M L 3  

Run Number: $ ' , b g w  -7y -I 
Date of Run: /O - 9 - p l  

I 
___.- - 

Beaker 
No. 2- 
I 

'5 IS 

Dote: p .zy-f/ Date: '// .J -31 Date: 
BY:AdmJr04 By: Gc.k 4 By: 

Fi rs t  Weigh (9) Secand Weigh (9) Third Weigh (9) Average 'Neighr 
I 

Final Weight 

Tare Weight: 1.5'73. / p  mg Blank Correction: 0.0 mg 

67. b?. I 005 I L7). Jot0 

PROBE RINSE ANALYSIS 

.' Tare Weight: h 9 . f l Y g  Vol. of Probe Rinse: 

Acetone Blank Correction: . / A 5  mg 

6 4 0  

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 



~ 

- 

I 
I 
I 
I- - 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

- 

Fi  Iter 
No .  17-2 

METHOD 17 -- .- .. . . - 

Date: /0-29-8/ Date: / / - 2 - y /  Date: 

First Weigh (mg) Second Weigh (rng) Third Weigh (mg) Average \/'/eight 
By:&.@i By: - f V G  By: 

' FILTER . 

Beaker 
No.  .7. 
I 
Final Weight 

,NA 

Date: /o.zq-f/ Date: / / - ] - . ? i  Date : 

First Weigh (9) Secsnd Weigh (9) Third 'Neigh (9) Averase ' i le  i g h i  

. .  
B y : - b & W  By: 6"): /: 2I By: 

b8, +@5 &9.4/&7s '  L;s ' .c/& yA 

Page& 
- .  -. 

- -  
Run Number: ? , d . ~ ~  
Date of Run: /o - 9 -  f 
, . .. .. 

YS IS 

I I I I 

Tare Weight: / 5  9./. @ mg Blank Correction: mg 

PROBE R I N S E  ANALYSIS 

Remarks 

G-41 



METHOD . 17 . .- 

[ Date: / O - Z V . ~  \Date:  / / - ~ - v /  

I- 

Date: 

- 

. 

NO .f7: T 

Final Weight 

Page - 1  3 -~ 

By: J n - / X m l  By: M/S By:  
Firs t  Weigh (mg) Second Weigh (ms) Third Weigh (mg) Average Weight 

/. s5L2.4 
/ 8 5  7.0 / % 5 L . g  

k4?57%? 

Run Number: 0 -/-  .7& I 
I 

Date of Run: - /9- q /  . 

Date: / j - t p - g /  

First Weish (9) 
By: J0rn.d 

67, 7 2 5 5  

.- 
, .~ . 

Dcte: #/-,7 - 2  I Dcte: i i - 3  -Yj 

Secsnd Weigh (9) Third  Weigh (9) Avercse 'Pieigni 
By: 6c-b ',< e /  ay: G,-A;~;u 

6 7 -  72.42- LJ7.72- fy  L; 7,72+(9 

. _  
Fil ter  

FLLTER .ANA.LYS IS.. 

Beaker 
N o .  34 
Final Weight 

Tare Weight :&7,719ag Vol. of Probe Rinse: rnl 

Acetone Blank Correction: , /& 7 mg 

Remarks 

G-42 

I 
I 

Tare Weight: / 5 77.4 mg Blank Correction: 0.0 mg 



METHOD . 17 .. - 

FILTER ~ -ANALYSIS 

Filter 
N o  17.4 

Final Weight 

-/-3d Run Number: 0 
Date of Run: /d -/4 - Y l  -_ - . .. 

Date: /r -z9-6/  Date: ~ / - g  -81 Date: 

First Weigh (mg) Second Weigh (mg) Third Weigh (mg) Average Weisht 
By: AL- io ,J  By: CdL4 ,:il By: 

/ 73q7 /73c/.5 
/ ! -  I .  7 3 4 3  /++. 

Date: / u .  27. a/ 

Firs t  Weigh (9) 

Beaker 
No. :? By: J o d J s o c /  

Final Weight I LC;, +of/ I 

Dcie: - i -7 I Date : 

Secand 'Neigh ( 9 )  

- 
By: c,<: 1- iLJ By: 

l o s . q c g ,  

Third Weigh (9) A v  e rcs e 'Ne i g h t 

~ v . - / o : /  

Tare Weight: h . Y . 4 ~ 3 2 g  Vol.  of Probe Rinse: .J+7 ml 

Acetone Blank Correction: . /O 7 mg 

Remarks 

G-43 

I 



METHOD ~. - 17 ... 

- ... . .  

Date: 1 0 - 2 9 -  f /  Date: //-,? - y l  Date: 

First Weigh (mg) Second Weigh (& Third Weigh (ma) Average k‘/eight 
No. : 7 - 5 .  By: ioM&w By: GrLt,+. . I  . J By: 
F i  Iter 

f, L 22: Final Weight /~ bZZ,3 / .&a@ 
. .. . /Lu33../ 

Run Number: 0-1 - 2, I 
I 

Date of Run: 10 -J.o-Y[ 

I 
I - 

4 

Date: f & Z q . g l  Date: / / - 3  -21 Date: 

First Weigh (9) Secana Weigh (9) Third Weigh (9) Avercse W e i g h  

Beaker 
No. 43 B y : J w f & d  By: &d:.c( By: 

Final Weight L 6 ,  3+5+ & L.. C;’- / jJ  

Tare Weight: 15 2 3 . S  rng Blank Correction: 0.0 rng 

PROBE R I N S E  ANALYSIS 

Tare Weight: u . 7 4  J 1g Vo l .  of Probe Rinse: ml 

Acetone Blank Correction: , /& 7 mg 

I Remarks 

G-44 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
d 



~ 

- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

- 
- 

Filter 1 Date: /o-Z?-P/ Date: // - ] - P I  Date: 
No.  j 7 - L ;  By: dadd By: G d y ’ A G  By: 

F i rs t  Weigh (mg) Second ‘Neigh ( rng)  Third Weigh (mg) Average Weighr . 
/ a 5  Yo9 1. 5’30,q Final Weight /58G$ 

METHOD 17 .- - .  - 

, 

Run Number: 0-1 -4 
Date of Run: i o  -&-O,I  - _. 
. 

Date: / f -  3 - y /  
0y: G(.h ,  I -  , i 

Second ‘Neigh (9) 

co 7 .  bf45- 

GTER-ANALYSIS 

Date: 

By: 
Third ‘Neigh ( 9 )  Averase ‘?/eighr 

6 -7. L./c/Y 

I I I -. 

Tare Weight: 1524. 3_mg Blank Correction: 0.0 mg 

Date: /0-29-g/ Beaker 
No. 3(2 1 First Weiah ( a )  

Tare Weight: &7,/ ,4>~/g Vo l .  of Probe Rinse: 7 ~ )  ml 

Acetone Blank Correction: .I& 7 mg 

Remarks 

G-45 



~ . .  . . 

Fi l ter  
No. I?- 7 

Date: / ~ . L P - V ~  

B Y :  &&d 
First Weigh (mg) 

1Fin.i Weight 1 /. 7 / 3 9  

Date: fiJ-zq-g/ 
By: + f i ~ ~ a . f  

Firs t  Weigh (9) 

Beaker 
No. >? 

Fina I Weight 

Date: I I -  2 -GI Date: 

Secand 'Neigh (9) 

r .  
By: L-=!? , . C  B y :  

Third Weigh (9) 

METHOD .~ 17 

f2 ', Run Number: 0 - -  3 A. 
Date of Run: / O  - J/-?/ I 

- .- - 

FILTER -ANALYSIS 

Date: //-2 -y/ Date: 
By: 

Second Weigh (mg) Third Weigh ( rng)  Average Weight 
I -  

Tare Weight: / , 5 J b .  a m g  Blank Correction: 0.0 mg 

I I 
L9 Y. 3 3EG 

Tare Weight:bg, 3 ~ . 3 Q g  Vol. of Probe Rinse: 3/3 ml 

Acetone Blank correction: , / ~ 7  rng 

Remarks 

G-46 
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1 
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I 



- 
I 
I 
I 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
4 

- 

- 

I- - 
-- .~ . 

Date: /G-zy-g/  Date: // -2 -p/ Date: 

First Weigh (mgj Second Weigh (mg) Third Weigh (mg) 

F i  Iter 
No. !7-q By: ALd By: C,nI .* .1 I By: 

Final Weight /~ ~ 8 9 . ’  13-g ‘79 

P a g e x  

Average ‘/‘/eight 

- 
/ 5  STS 

METHOD - . 17 - 

- 

Date: 10-29. a/  Date: I / - &  F/ Date: 

F i r s t  ‘Neish (9) Second Weigh 2) Third Weigh (9) 
By: Beaker 

By: Alaf53,ua By: C 7 P b / <  

.- ,, 

Run Number: 
Date of Run: /o 

0 -  2 -# \  ! . -3 I - PI 
. . .~ 

Avercge ‘Neigh. 

Final Weight h f f .  4 Z a 7  b 7. c/3,80 

Tare Weight:;,1,L/J/,Lg Vol. of Probe Rinse: 7- ml 

Acetone Blank Correction: ,/lo7 rng 

Re marks 



METHOD _. ..- 17 . 

. ._ . 

- -  Date: Fi Iter Date: /0-29-5/ Date: / I  7 Q f  
. No. 7- /C 8)’: &/‘d By: G o b  By: 

First Weigh (rng) Second WeGh.:mg) Third Weigh (rng) Average Weight 

- - -  - 
I ,  1 Id-  Final Weight / 77L/ 1.7 7&3 

-~ FILTER ANALYSIS .~ 

1 

Run Number: 9-  I - f  I 
I 

Date of Run: , p  i’l-v/ - . .- 

Date: /o-zfl-g/ Date: ,/I-2 4‘ Date: 

First Weigh (9) Second ‘Neigh (9) Third Weigh (9) 
By: LWd7cd By: ‘:,L.L-iT4 ?; By: 

AvercSe ‘,’/eighr 

Beaker 
No. 13 

Final Weight h3?2/69 

Tare Weight: /.5 .20 .@ mg Blank Correction: 0.0 rng 

&g.  2-15? 

Remarks 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 
I 
I 
I 

Date: ,/I -J - 51 

Secmd ‘Neigh (g) 
By: G d ? ,  . j  

Run Number: 0-2-3 
Date of Run: /c: ~ 2 3 - r/ 
. .~ .  -. 

Date: 

By: 
Third Weigh (9) Aversqe ’)/eight 

I 

FILTER ._.~ ANALYSIS 

. - .  .. . 
3 .. . ~ 

Fi lter Date : / a  -zq-?/ Date: 11-2 - g /  Dote: 
No.  ] ? - I !  BY: J - y d  By: GAL4 LO By: 

First Weigh (mgj Second Weigh (rng) Third Weigh (mg) Average Weight 
I 

Tare Weight: 157sJ. 0 rng Blank Correction: 0.0 mg 

Date: /a-Z4-9/’ Beaker 
By; L W Z d  

Tare Weight:C7q.(,Y/C/ g Vo l .  of Probe Rinse: 2 rnl 

Acetone Blank Correction: , /,+ 7 rng 

G-49 



METHOD . . . . . 17 . - . - .- 

Fi l ter  
No. I i 

Final Weight 

Run Number: !?-L-l I 

Date: /o-z?-r/ Date: / )  -2-81 Dare: 

First Weigh (mg) Second Weigh (mg) Third Weigh (mg) Average Weight 
By: &u&u c .i( By: LLL,?'U By: 

/&fa /. PfbA J M  
/f./&. I 

FILTER . __  .- ANALYSIS 

Beaker 
No. 4 7  

. . .  . . .- I 

Date: p - z y - a /  Date: // -9 - T I  Date: 

First Weigh (9) Secmd Weigh (9) Third Weigh (9) Average 'Neighr 
By:AHh/JIw By: &A,., .2./ By: 

Tare W e i g h t : 1 5 q l .  2 ,  mg Blank Correction: 0.0 mg 

I I I I 

Tare W e i g h t : & 7 h / c q  g Vol .  of Probe Rinse: I, ? 5 rnl 

Acetone Blank Correction: , 20 9 mg 

Remarks 

G-50 

I 
I 

_. I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
- 



. .-  

F i  I ter 
Na.17 -1.3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
-I 
-I 

Date: / O - b p e /  Date: / /  - 2 - y l  Date: 

First Weigh (rng) Secmd Weigh (rng) Third Weigh (m5) Average Weight 
By: J o w s o J  By: Gnlq  <.  2 By: 

METHOD 17 

Date: /0-29.p/ 

First Weigh (9) 

Beake-r 
No. "I By: &AUM 

F_ICTER ANALYSIS 

Date: // .z -!j: Date : 

Secmd 'Neigh (9) Third Weigh (9) Average 'Neighr 
By: Gc c:. il By: 

P a g e 2  

Run Number: 0 - 2 - 2  13 
Date of Run: /c - 2 7 - 9 t  - .- _ _  

Tare Weight: / . G g / ,  ./ mg Blank Correction: 0.0 mg 

I & Y - 7 C 4 /  I 
Tare Weight:hz, 7ch8c/g Val. of Probe Rinse: ~ C J  r n l  

Acetone Blank Correction: , I C ;  7 rng 

Remarks 

G-51 



METHOD ~ 17 

- N a . i 7 - / L /  

Final Weight 
_ _  

FILTER ~ .ANALYSIS 

By: CTr,LT .:Q By: Gfi h f, d By: 

I First Weigh (mg) Second Weigh (rng) Third Weigh (rng) Average Weight 

I 7  5a.9 / 7 5 0 . 4  

-. I 
.. . 

Dote: //-3-f( 

First Weish (9) 

Beaker 
No .  c/3 By: G L k r , e i  

I Run Number: r: - 2 - 4  i?  
Date of Run: / o ‘  %-‘<I 

. . . -. . 

Date: / / - J - g f  Date: 

Second Weigh (9) Third we igh  (9) Average ‘i’leig h i  
By: C,Lb/,.Gl By: 

I 

3, L 
Tare Weight: / 5 J f  i @  mg Blank Correction: mg -. 

PROBE R I N S E  ANALYSIS 

. .. 

...~. 

... 

Tare Weight: J, 7.4/<7$g Vol. of Probe Rinse: 2‘ ml 

Acetone Blank Correction: , I L77 mg 

Remarks 

G-52 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



.- 

F i  Iter 
NO. f l -  /5 

Fina I Weight 

METHOD ~ . 17 

D a t e : j - J  -81 Date: //-s -21 Date: 

First Weigh (mg) Secand Weigh (mg) Third Weigh (mg) Avercge Weight 
By: c,,ls+i By: Gn b r , e l  By: 

/6 gV-0 /& f4 Ll 
__ 

. .. 

Date: / /  3 -rf 

First Weich (0) 

. .  
By: G C h d  

. FILTER- A-NALYS IS 

Date: //--?-Y/ Date: 

Secma Weiah (a) 
By: G c (  ~ I,, By: 

Ave rcce ‘/‘lei c h r Third Weiah ( a )  

I- 
I 
I 
I 
I- 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Run Number: 0 -2 -4c, 
Date of Run: /c- ?e -91 

. . . . ~  

a . 2  
Tare Weight: / < a  S’,.3 mg Blank Correction: mg 

-PROBE R I N S E  ANALYSIS 

Beaker 
No.  !,I 

F i  na 1 Weight 

Tare Weight:byJ:!Eg Vol. o f  Probe Rinse: .J(? ml 

Acetone Blank Correction: . / b  7 mg 

G-53 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ANDERSEN HCSS STAGE TARE AND FINAL WEIGHTS 

G-55 



Page I _ _  . 

. - H.C.S.S. .- - STAGE TARE . A N D  f lNALWElGHTS 

-_ 

.~ . 

.~ 

~. 

..... ~ . . ~  -. .~ 

Sample ID Date: / o -& -y i  Date: ln - 7 -81 Date: 

NO. N ~ .  First Weigh (9) Second Weigh (9) Third Weigh (9) Average Weight 
Set Stage B Y :  MC B Y :  c e 1 < i : i ~  By: 

1 
/ .(/3 94 / . q 3 8 b  I t . 4 3 2 5  I 

1 2  
/ *  4 b L 4  /. q 5 b 7  1.4 SLQ& 

l 3  1 .  qqa Y /.s/+2-9 1.442 g, 

. 1 4  1.  3Y6v 1.3 8 7 0  j .  3YC9 
-. . -. 

I 



~ 

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

- 

- 

Date: / o - b - S ~  Date: G%, - 7-91 Date: 

First Weigh (9) Second Weigh (9) Third Weigh (9) 
By: m C  By: G o 4 4  By: 

I I 3813 / .  38 I l  

1.3931 /.3933 

1.3992. /.3g fL 

~ 1 .37- /, 392 3 

I SamoIe ID 

Average Weight 

I .  38 / a  

1 . 3 4 3 2  

i .  3 5 8 2  

I .  3 2 >  

Sample ID 
Set Stage 
No .  N o .  

07 ' 
a 2 

a 3 

d 
Thimble 
Filter &jJ 

. -  

Dote: 10- Z 5 ' - f ; /  Date: / l -J  -? /  Dcte: 

First Weigh (9) Second Weicjh (9) Third 'Weigh (9) , Ave rege '/'/e i 5 h r 
By: &,-d By: f,, i- : , c  By: 

3 . -  7 475 3 .  as/&& 1 3 . 2 Y 7 C  

j 1.4370 1. 4370 /, q.3 70 I 
I I .  5 3 ~ 9  I 1 .5312  1. 5 3 3 4  

/,17490 /. 6 491 /# & c/90 

2 f L f O W  2 V' q . 0 ~ .  a 4q03, cp 

Thimble Filter Blank Correction (mg) $ ,:;?/ i, c.4 
Remarks 

G-57 



Samole ID Date: /d-b-Y1 
By: mb, 

f i rst Weiqh (9) 

3 I 2  

Date: /o - 7-4/ Date: 
By:  CAlw. - -L  By: 

Second Weiqh (9) Third Weiqh (9) Averaqe Weiqhr 

3 3  

31 

. H.C.S.S. -. STAGE -__ -. TARE - .. . .. . AND-FINALWEIGHTS .~ 

Run Number: Z-7-u) 
Date of Run: /o -&-g,l 

9 - .  

TARE WEIGHTS - - - - . .. - 

I 1.4537 

Thimble Filter Tare Weight (mg) JYGPc?. d 
FINAL WEIGHTS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



~ 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Sample I D  
Set Stage 
N o .  No .  

4 '  
./ 2 

./I 

H.C.S.S. - - STAGE - - TARE -. A N D  F I N A L  WEIGHTS 

D a t e : / o - ( o - f l  Oate: / 0 - 7 - % /  Oate: 
By: IM .c, By: C A P  By: 

First Weigh (9) Second Weigh (9) Third Weigh (g )  Average 'NeiSht 

I ../44sl / . 4 4 / L p q  1 l.clJLpJ - 

/ #  3pBO / a  3YSO /, 395'0 

1.3309 I 3 Y G f  1 3905 

I .  35707 / , 39LJ& / 3 4 D G  
.- 

Thimble Fi l ter  Tare Weight (mg)J%'f??. 7 
F I N A L  WEIGHTS 

Dcre : 
By: G 1. /- /i ,L( B y :  

Third Weish (9) 

I 
! Average 'i'/eichi 

Dare: / / - A  - Y /  

Second '(Veiqh (a )  

3. 3b9V' I I J . 3 L . 5 5  I 

Thimble Fi l ter  Blank Correction (mg) c, 4 
Remarks 

G-59 



. .  

P- 

- 
Remarks 

I _  

, 

.... 

I 

I 
I 
I 
I. 
I 
I 
I 

- .~ H.C.S.S.  ~ 
.. STAGE TARE AND . . . ~~ FINALWEIGHTS ~. 

Run Number: -)-$-!.A 
r Date of Run: /n - /  ,2/ ,$I 

-. . . .  

TARE , .... WEIGHTS ___ ... - 

I 
6 6 0  



~ 

- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 

Sample ID Date: / o - b - y (  Date: / o - 7 - V /  Date: 

No .  No. First Weigh (9) Second Weigh (9) Third Weigh (9) Average Weight 
Set Stage BY: 7MG' By: C,& By: 

b 1 1 .  u3y7 1, q3 87 /, 4397  

6 2 I. 45/4 /.45/& i . ~ 5 / 5  

b 3 /. c/c//&7 i .  44/& /. 44//4 

L 3 4  /.38d 4 /. 39-75 I.3Y3-54- 
L 

Page Lp 
. 

Thimble Filter Tare Weight (rng)JY.f59.& 

FINAL WEIGHTS 

Remarks 

G-61 



-~ H.C.S.S. STAGE TARE . A-ND . . FINAL .. ~ WEIGHTS 

.. . 

.. 

. .. 
Sample ID Date: / O - & - Y I  Date: 10 -7-81  Date: 
Set Stage BY:- B Y :  r -~-+, iQ By: 
N ~ .  N ~ .  First Weigh (9) Second Weigh (9) Third Weigh (9) Average Weight 

. .  

1 '  1 . 3  B/a, /, 38/3 I .  3s/z 

/ .3PO 5 1.370q i .  3 7 4  7 

/ #  3 930 ' .S$ ' . ?Y 1.3 9 N  7 

2 
. .  

3 
~. 

7 4  /.3898 3 9s g l .3985' 
~- . . .. 

Remarks 

Sample ID 
Set Stcge 
No. No. 

1 7 
7 2 

. .  

7 2 

7 
Thimble 
Filter m j  

G-62 I 

Date: c - L ? - 2 /  Date: /I - 3  -C/ Date: / I -  3 - 3 1  

First ' eigh (9) Secmd Weigh (s) Third Weigh (9) , 
By: Ll<& ... , e l  B y :  6 ~ - h  f, Y-.L 

Average 'Ne i g i l i  

7 .  A @ A J  
"':F 

'7.56 75 - fllC7 7 I 2L 27 1 7.scsa5 

I />5/78 1 .  51 ,7/ I 1 ' 5 1 7 q  

2,#49 2 . ~ 0 3 - 7  ~ ? . G 0 4 . 5  3. Cci/J 

ZC45Cb a. W y q '  a.449g 

z4e44.4- Z d ' f G ? .  5 a z v 9 9 . 4  

I 
11 
I 
1 
I 
I( 
I 
I 
1 
I 
1. 
I 
I 
I 
I 
I 
I 
I 
1 



I 
I 
I 
.I 

I 
I 

~~ ~~ ~ 

r- 3 4  Thimble Filter Blank Correction (mg) e. 4 
Re marks 

I 
I 
I G-63 

Sample ID Date: /o-z?-E?/ Date: / / - > - V I  Date: 

No. No.  First Weigh ( 9 )  Second 'Neigh (9) Third Weigh (9) Ave roge 'Ne i g5 t 

. .  
Set Stage By: k ~ w  By: Gr hr ,  d s y :  

.5 
1 P 

' /8.+.537 / G ,  4529 / G . V ' 5  3 3 

/.7939 la 7400 I i .  7 9 0 4  ! 
8 3 L".2063 I a.aow 1 2 . 2 C U 5  

B 4 2,4733 2,4$?6 d .  4' 900 

Filter 3 4  272.8 a42 72, Q 24J 7 3 . 9  - Thimble 
I 



H.C.S.S. STAGE TARE AND-.FlNALWElGHTS 

. .  ~ . 

Sample ID 

No. N O .  

Set Stage 

Run Number: 5- 2 -.? 
Date of Run: rn - ) /  n -  VI - ... . 

Date: /&6-g/  Date: / 0 - 7 - 4 /  Date: 

First Weigh (9) Second 'Weigh (9) Third Weigh (g) Average Weight 
BY &A+=-- By: &.tu1, By: 

1 9  

Thimble Fi l ter  Tare Weight (rng) L'yTq i / .  6 

I C .  - 27- g /  F I N A L  WE I G HTS 

Sample ID Date: L)-&-@/ Date: / I  . 2 - Y f  

No. No. First Weigh ( 9 )  Second Weigh (9) Third Weigh ( 9 )  Av e rag e 'We i g h r 

Date: 
Set Stage B Y : L ~  By: &l.)<, J By: 

I I 

/cr 9 1  c 

Thimble Filtar Blank Correction (mg) C .  4' T - \ O  

Remarks 

G-64 

'I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
It 
I 



H.C.S.S. STAGE ~ TARE AND ~ F INAL ~, . ~~ WEIGHTS . .  . 

I 
I 
I 
I 
I 
.I 

Sample ID Date: /0-2?.3/ Date: 1, - .3 -q/ Date: 

No. No. F i r s t  Weigh (9) Second Weigh (9) Third Weigh (9) Average Weishi 
Set Stose By:&/%'&& By :  Go in 1. L; By: 

/ s  ' 7,'y41fo 7. qq33 1 7,./43(G. 

/a 3 28372 1 / . sg lpb  1.  5:qLis 

/cl 2 l.% 43 /* 4/L 35 /*4/6 Y? 

10 4 J . 3 8 / /  2< 3 8 0 2  c l :  3707 

Filter *,q 2@% 3 : s  ;7 ./q% /~ 2 2 4 T Y a 3 .  Y 
Thimble 

u 

G-65 

d 



. .  

Sample ID Date: /0-6-8/ Date: -7-81 Date: 

N ~ .  N ~ .  First Weigh (9) Second Weigh (9) Third Weigh (9) 
Set Stage B y , = G z T  By: Ah By: 

// 1 /.4?QD /. 4 ~ 0 0  

Page // 
.. 

Average 'Neight 

/ .u/yoo 

// 2 1,4534- 1 /.453-/ 

// /s #e57 /. 4q 557 

// 4 L 36f7 /.38/ 9 
~ 

1 
I 
I 
1 
I 
I 
1 
I 
1 
I 
I 
I 
1 

I 
1 
0 
E 

i 

i 

1 /.v5-34 

/.445.JP 

/ .  3 g i c  



~ 

1 
I 
1 
t 
I 
I 
I 
I 
I 
I1 
I 
I 
1 
I 
1 
I 
I 
1 
I 

Sample ID 

No. N ~ .  
Set Stage 

/ Z  1 

I2 2 

12 3 

H.C.S.S. STAGE TARE ~- A N D  . FINALWEIGHTS - 

Date: /0-6-8/ Date: 0 - 7 - g I Date: 

First Weigh (9) Second Weigh (9) Third Weigh (9) Avercse Weight 
BY:- B Y :  + G B y :  

1 . 3 7 7 4  /# 3 77& 1 1.3775 

L37786 1’. 3 7 9 5  I i .  37s(e 

/.a759 1,3764 i . 3 7 5 9  

1.39 /&? 

Sample ID 
X r E G  

/. 3 9 1  Y 

+ 

Date: )1-,2 -9 I  

Second Weiqh (9) 
By: - , - I  

Dote: / O - L ? - E /  

First  Weigh (9) 
3 y :  2ZzEi- 

//. 7241 

/13-493 

2 , Z L j - l  

Dote: 

Third Weiqh (9) 
ay: 

- 
Remarks 

G-67 



H.C.S.S .  STAGE TARE A N D  ~ . FINAL . . WEIGHTS 

Date: f o - 6 - 8 /  Date: / 0 - 7 - f /  Date: 

First Weigh (9)  Second Weigh (9) Third Weigh (9)  
By:&= By: G n ~ &  By: 

1.38 4/ I *  3 8VI 

/. 3 91.2 /. 3 912 

Run Number: t - 3 - 3  
Date of Run: ,,- - 37 - y/ 
_ .  . 

Average Weight 

/. 3Sd/ 

i. 3Y12, 

1 
Thimble Fi l ter  Tare Weight (mg) 7 ;/.i.:?. ‘f 

FINAL WEIGHTS 

- 
I - I  

Thimble Filter Blank Correction (mg) 0.4  

,Remarks 

G-68 

I 
I 



~ 

b 
I 
1 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
.I 
I 

- 

Date: /o -7-61 

Second Weigh (9) 
By: Gelvr, ,O 

/,4/.5-/ 

/ . 3 8 9 g  

/ 3 8 / 0  

Id755 

Page /4z - -- 

Date: 

Third Weigh (9) A v e r q e  Weight 
By: 

1 /.uq50 

1 . 3 9 9 8  

/. 3510 

/. 3755 

H.C.S.S .  STAGE TARE A N D  FINAL - WEIGHTS . - ._ ___ - - 

~ 

Remarks 

G-69 

Sample ID 

id 4 

Date: @-&g/ 

First Weigh (9) 
By:&/4&@/ 

L 36 9s 

Thimble I Filter 

T- I 1  

’ Thimble F i l t e r  Tare Weight (mg) zj(3aJ,r 
FINAL WEIGHTS 

~ 2 . 3 5 0 3  I 

Thimble Filter Blank Correction (mg) 0. 4 



._ H.C.S.S., __ STAGE TARE - . . A N D  - .. FINAL WEIGHTS 

Run Number: 7 - q - x  
Date of  Run: /c - 1  7 - .  y/ - .. . .. . . 

TARE WE1 G HTS - 
Date: JO - 7- f I 

Second Weigh (9) Third Weigh (9) Average Weight 

Date : 
By: Cr& P. By: 

/ a  3 9  /./ I 

Thimble Filter Tare Weight (mg) 2 39023.f 

FINAL WEIGHTS 

Date: / /  -2 -1(/ Date: 
By: G, h I ,  By: 

Second 'Neigh (9) Third Weigh (9) Average 'Neishr , 

I 4.Lc190 I 

Re marks 

G-70 

'i 
I 
I 
I 
1 
1 
I 
I 
I 
I, 
I 

I 
1 
I 
I 



Page - /6 
.. . - -  

H.C.S.S. STAGE TARE A N D  .~. . FINAL . .. . WEIGHTS 

Date: /'0-7-g/ Date: 

Second Weigh (9) 
By: GJ.& By: 

/ I43 79 

Third Weigh (9) 

Run Number: 7 -4- I 
Date of Run: m-36 - y /  _ - _  . 

Average Weight 

/> Y' 3 7f 

.~ 

., Sample ID Date: / /  -.2,-9/ D a t e : / / . 3  - S /  
. .  

Set Stage By: G h b f , Q /  By: C , n h . l > d  

/@ 9 3 . 5 S ' u F  d. 5 8  7 5  

No. No. First Weigh (g) Secmd Weigh (9) 

' 
1 .  q/4go 1. qg8 9 

/. 7d5Y 1 .  wL .5  

2 Jb 

IO 3 

lLe 2. bL7-73 a-  O b Y L  

Filter d. / f t ia .  5 a+fgAr  L 
Thimble 

Date: 

Third Weigh ( 9 )  Average 'iVeighr 

1 

By: 

.3, 5 y 7.b 

/, 4 / 9  3 4  
I I /. 7c/ 'kY 

J.OL9 75 

d(//EiJ.d 

G-71 



Page _L1_ ~. 

H.C.S.S. ~ STAGE TARE AND ~. F INAL WEIGHTS 

Run Number: T -4 -  3 
Date of Run: fr ,  - 3~ - j.1 

~ . 

TARE .~ W E l  G HTS 

Sample ID Date: /b - /d - f~  

No. No. First Weigh (9) 
Set Stage B Y : - - U Z L L ! L  

17 1,393 7 1 

11 /* j$o;L 

I1 L 3 Y4& 

17 4 /.d40/ 
. 

Date: , -7-  I 

Second Weigh (9) Third Weigh (9) Avercge '{Veignt 
B Y :  +&j- ""8';; 

/. 3 8 3 b  / .  3336 

1.38Ob /.3%'0/ 

/ . Jb+3 1 1 3 s 4  

/ . 3 f W  
1 . 3  ' io0 

I 
I 
I 
I 
1 
I 
1 
1 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 

3 



Page /4 
_. . 

H.C.S.S. STAGE TARE A N D  ~ FINAL ~ WEIGHTS 

Run Number: IC - g - d  
Dote of  Run: / c  - 36 -5’/ 
.- 

. TARE . .. WEIGHTS . . . . . - 

Date: /o - 7-  4/ 

Second Weioh (q )  Third Weiqh (9) Averaae Weight 

Dote: 
By: fWLf,;L By: 

I. 43 50 I I / .1/35c=r I 
t .  4479 I 

Thimble Fi l ter  Tare Weight (mg) 2 

F I N A L  WEIGHTS 

I I 

Thimble 
Fi l ter  2 5 0 9 7 . 9  2 5 0 9 7 . 9  

Date : 

Third LVeiqh (d Avercqe Weichr 
By: 

I /C.4~7,5.5 
I 

I 

Thimble F i l te r  Blank Correction (mg) 0% I 
Remarks 

G-73 



Page - /4 
_. ~ 

- H.C.S.S. ..~-~ STAGE ~, ~~ TARE AND.FINALWElGHTS 

Run Number: 
Date of Run: 16 - 72 - 

-2 - I 8 
. 

Sample ID Date: /0-&-8) Date: / 0 - 7 - 3 /  Date: 

No. No.  First Weigh (9 )  Second Weigh ( 9 )  Third Weigh (9) 
. Set Stage ay:,Gal.rc;D BY: By: 

/ $  1 l - c / #  70 / 44 i /70  

14 

/. 3775 /.37 7 J  / 9  

1 9  4 /. s g 4 q  1,3843 

L. 5453 L 3 8 5 2  2 

3 

Thimble I F i l te r  

2 Average ‘Neicht 

1.3 774 I 
/ .  33+4 I 

Thimble Fi l ter  Tare Weight (mg) 2L’YLh.s- 
FINAL WEIGHTS 

Date: // - 7 . $ 1  Date: , . ! -d-V;  

Second Weigh (9) Third Weigh (9) A v e r q e  ‘fileishr 
B y :  &h{, sl B y :  f-l-by-i r’l  

I 

Remarks 

G-74 

I 
I1 
I 
I 
1 
I 
1 
1 
I 
I’ 
1 
I 
I 
I 
1 
I 
1 
1 
I 



~ 

I 
I 
11 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

Date: / o - L . - ~ /  

First Weigh (9) 
By: G,&,=2 

1 , 3 4 3 0  

No. N o .  w Date: /@-7-f/ Date: 

Second Weigh (9) Third Weigh (9) Average Weight 
By: T , & d  By: 

/. 3 9 2  I .  3920 I s l ’  

Sample ID 
Set Stage 
No.  No .  

JD ’ 
20 

.. .. 

Date: 11/zo/B/ Date: 1 I 120 /PI Date: 
BY: & B Y :  3 2  BY: 

First Weigh (9 )  Second Weigh (g) Third Weigh (g) Ave ras e ‘Ne i g h i 

3 s m  c ,  /3 i 3 5 2 U ~  

Page 2 

1&22 
I 

. H.C.S.S. STAGE ~ TARE AND FINALWEIGHTS 

I ,  1/32 y 1 14323 

Run Number: 
Date O F  Run: 
-. .~ . . 

TARE WE1 G HTS ._. _ _ ~  . - . - 

Thimble Filter Tare Weight ( m g ) 2 4 \ 2 7 ,  7 
FINAL WEIGHTS 

Thimble Filter Blank Correction (mg) ” 

Remarks 

G-7 5 



I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ANDERSEN MARK I11 SUBSTRATE AND FILTER ANALYSIS 

G-77 



ANDERSEN SUBSTRATE AND FILTER ANALYSIS 

Run Number: 0 -2 -I  
Date of Run: /o -a - ,y/ 

TARE WEIGHTS 
Filter Set Number: &J 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I - 



- 

I 
I 
I 
1 
I 
I 
I 
1 
I 
l 

I 
I 
I 
I 
1 
I 
1 
I 

. .  

a 

2 Page - 
ANDERSEN SUBSTRATE A N D  FILTER ANALYSIS 

Run Number: &&- 0 - 1 -2 
Dote of  Run: @*! 

Filter Set Number: ,T/ 
/o -/?-Y/ TARE WE1 GHTS 

. . ~- FINAL WEIGHTS 

Blank Weight Corrections (mg) X - 3 - 4  hoc= I, -.4==k i- -4d-kh e ,- 
Cyclone : 0.0 A es; C . ? 2 G h  I s; I\Ce< i; cc t c- L 

Substrate Stases 0-7: - ow q 5  
Final Filter: - (,C? 



Page 2- 
ANDERSEN SUBSTRATE A N D  FILTER ANALYSIS 

Run Number: f i  - 1 - 3  
Filter Set Number: - 3 2  Date of Run: /II, - 30 -51 

TARE WEIGHTS 

. - -. - F I N A L  WEIGHTS 

Blank Weight Corrections (mg) 
Cyclone : 0.0 
Substrate Stages 0-7: - n, C, 5 
Final F i l te r :  - 1 0 "  

Remarks 
G-a0 

1 
1 
I 
I 
1 
1 
I 
I 
I 
l 
0 
I 
I 
I 
I 
I 
1 
I 
I -- 



~- 

i 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

Stage 

Page - 4 

Date: ) D  - 2 6 - F /  Date: 10 -29-71 Date:  ;C-27-%1 
By: Y n l L  By:  .Wf tL  By: d>n” ‘- 

First Weigh (mg) Secand Weigh (mg) Third ‘Neigh (mg) Average Weight 

. 

ANDERSEN SUBSTRATE AND FILTER ANALYSIS 

Run Number: 0 - \ - I  p. 
Filter Set Number: 33  Date O F  Run: /o -2e - 81 

TARE WEIGHTS 

. __ . . F I NA L WEIGHTS 

Blank Weight Corrections (mg) 

Substrate Stages 0-7: - , 9  5 
Cyclone: 0.0 

Final Filter: - /.07 

Re marks 

G-81 



ANDERSEN SUBSTRATE A N D  FILTER ANALYSIS 

./ 
P o g e A  

Run Number: n- I - / 6 
Dote of Run: i n  - 3 J - R I  Filter Set Number: ,? .f 

TARE WEIGHTS 

. .. F I N A L  WEIGHTS 

- 
Blank Weight Corrections (mg) a + y r r  :J k d u r L  

Cyclone: 0 . 0 
Substrate Stages 0-7: - 9 7  
Final Filter: - 1 .  0’7 

.. . 
Remarks 

G-82 
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1 
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1 
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1 
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1 
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ANDERSEN SUBSTRATE AND F I L T E R  ANALYSIS 

Run Number: 0- 1-4 
- 41 Date of Run: / i  -L> 

Filter Set Number: 37 
TARE WEIGHTS 

~~ ~~~ 

Stage First Weigh (rng) Second Weiqh (mq) Average Weight 

- _ _  FINAL WEIGHTS 

Slank Weight Corrections (mg) i F  uAl”r-. &,r 
Cyclone: 0 . 0  A.?.;, c.&& 
Substrate Stages 0-7: - .$I .C 
Final Filter: - l .07 

1 Remarks 

G-83 



- ANDERSEN 

Run Number: - -  
Date of Run: r o  - >I - 91 

SUBSTRATE A N D  FILTER 

TARE WEIGHTS 

A NA LYS IS 

Filter Set Number: .3& 

-. .- FINAL WE I G HTS 

Blank Weight Corrections (mg) 

Cyclone : 0.0  
Substrate Stages 0-7: 
Final Filter: -/ .07 

- . 9 5  

I 
I 
I 



1 -  I 
i 
I 
1 
I 
I 
I 
I 
'I 
i 
I 
I 
I 
I 
I 
I 
-I 
.J 
I 

P a g e s  
ANDERSEN SUBSTRATE AND FILTER ANALYSIS 

Run Number: D - 7 -4 
Dote of Run: 10 - -d/ 

Fil ter Set Number: -77 
TARE WEIGHTS 

-. 

-. - FINAL WE IG HTS 

Blank Weight Corrections (mg) 
Cyclone: - 
Substrate Stages 0-7: 
Final Fi l ter: -/. 09 

. I .  - 1- 10 

I Remarks 1 
G-85 

- I  I 



.- 

..  

. .  

Stage 

... 

Date: ! G - b - S C  Date: 16-7-61 Date: 

First Weigh (mg) Second Weigh (mg) Third Weigh (mg) Average Weight 
By: 3 h l  L By: Lhm I- By: 

ANDERSEN SUBSTRATE AND FILTER ANALYSIS I 

Run Number: ~ - -  I 
Date of Run: /O -2 7 -  57 

Filter Set Number: J S  
TARE WEIGHTS 

I 

Blank Weight Corrections (mg) 

Cyclone: -0.0 3 
Substrate Stager C-7: - 
Final Filter: - D 9  

0 

Remarks 
G-86 

I 
1 
I 
I 
I 
I 
I 
1 
I 
I 



i 

i 
I 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

- 
Remarks ?,%%I wet++ ae jnc-'rr&; .to p, 1-5 

G-87 

Page - I 0 
ANDERSEN SUBSTRATE AND FILTER ANALYSIS 

Run Number: dc~...? hwk, 
Date of Run: /o -* -71 

TARE WEIGHTS 
Filter Set Number: ,339 

L 



Page Js 

- 

.~ 

ANDERSEN SUKTRATE A N D  FILTER ANALYSIS 

I Date: I Date: [ Date: I 

Run Number: ~ ~ b + + .  
Date of Run: 

Stage 

TARE WEIGHTS - 

By: By: By: 
First Weigh (mg) Second Weigh (rng) Third Weigh (mg) Average Weight 

Filter Set Number: .39 

3 
4 

5 
> 

Pres 

0 
1 

I I I I 

I 
.~ . .  

2 1  

~~ 

_ _ _ .  . F I N A L  WEIGHTS 

Blank Weight Corrections (rng) 

Cyclone : 
Substrate Stages 0-7: 
Final Filter: 

I 
I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 

a 



~ 

I 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 

Stage 

Page &- 

Date: Date: Date: 

By: By: By: 
First Weigh (mg) Second Weigh (rng) Third Weigh (mg) Average Weight 

ANDERSEN SUBSTRATE AND FILTER ANALYSIS 

5 1  
-6 I 
7 1  
E l  

Run Number: 
Date of Run: 

TARE WEIGHTS 

I 
I 
I I 

Filter Set Number: $b 

Pres-( - 

0 1  

-_- - -. . FINAL WEIGHTS 

Blank Weight Corrections (mg) 

Cyclone: 
Substrate Stages 0-7: 
Final F i l t e r :  

1 Remarks $eae, s o3 I+ e; I I / ~ / , S I  
G-89 
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BLANK WEIGHT F I N A L  A N A L Y S I S  

G - 9 1  



Page I 

F i  Iter N o .  
First Weigh (rng) 

F i  Iter No. 
Second Weigh (rng) 

Fi Iter No. 
Third Weigh (mg) Averase Weight 

I -. 1 Filter 

+ 
- 

Cyclone 

Substrate 
Stages 0-7 

Final 
Filter 

l M  

Filter Set N o m  Filter Set No- Fi!ter Set N o a A  
First Weigh (mg-) I 

I 
I 

Second W e i ~ h  (mg) Third Weigh (mg) Average Weiskt 

(Ice@_> (13 QO> L /J-/L--- 

2-3 i. 5-3 A3a,A+- -1. i l  >UJ. & 3 

,? rq..ou,, 333.3q 3 13.yi-L 3 M#94 

W,.qJ 93% I h.3 q 427.77 

Filter NO. i F i  Iter N o .  Filter No. 
First Weigh (mg) Secand Weish (mg) Third Weigh (mg) Avercge LVeiSht 

Cyclone: 6 3  mg 0, oo mg 
Substrate'(Stages 0-7): 379.77 mg -0.7.C mg 
Final Filter: y 2S.7< mg - /.i';L mg 

I 

I 

I I 

I Thimble I I I I 



I 
I 
I 
I 

Cyclone 

Substrate 
Stages 0-7 

I -Final 
Filter 

I ' .  

I 

Page- 

Date: / 6 - . A ? - ? /  BLANK __ WElGHT ~ . FINAL . ANALYSIS . 

By: am L I 

METHOD ~ 17 
-. - 

[F i l ter  No.  I F i  Iter No. I Fi Iter N o .  

Filter Set N a  Fi l terset  No,= Filter Set N m  
First Weign (mg.) Second Weigh (mg) 7 Third 'tVeiSh (mg) Avercse IVeicht 

f@=T%) c'" Lf37 Q '50J 

;a1.,5 I Z3a.2-1 =L3/,SZ v2-31. LC 

379. ;u 3 5 3 . 5 3  s 79 ,~=j q 3 t 7 f z 3  

;1( 7. -5G 7 3  4 , . y9  k5Fj ';.'a?. ?b 

IFirst Weigh (mg) ISecand Weigh (mg) /Third Weigh (mg) I &erase Weicht I 

F i  Iter No.  
First  Weigh (mg) 

Thimble 
F i  Iter 

1 

Fi Iter 
. . . -  

~ . - ~ . ~. . ..... - . - - .. . . __ __ . . . . .- 

Filter No. Filter NO. 
Second Weigh (mg) Third Weigh (mg) Avercse 'r'leighr 

. 

Average Tare Weight: mg 
Blank Weight : mg 

Beaker 
No.- 

First Weigh (9) Second Weigh (9) Third Weigh (9) Average Weight 

ACETONE PROCEDURAL BLANK 

I 
I Average Tare Weight: mg 

Blank Weight: mg 

G-93 Remarks 1 



Filter No. F i  Iter No. Fi Iber No. 
First Weigh (mg) Second Weigh (mg) Third Weigh (mg) Average Weight 

F i  I ter 

Average Tare Weight: 
Blank Weight: 

I 
I 

Cyclone 

Substrate 
Stages 0-7 

Final 
F i  Iter 

Filter Set No.- Filter Set N o .  . 
First Weigh (mg) 

Filter Set No.- 

I 
I 
I 

Second Weigh (mg) Third 'Neish (mg) Avercce LVeicht 

W93) &.555-- 7 ,  i I LY 1 5 -  

2- 7/' qq R72,1-7 23 /. 09 

, 
3?Lf. 14 . 3.75 3 7%. 322- 

4 1 ? # 4 5  Y 3  g.53 Ya.< 12 

- 
~ 

First Weigh (mg) Second Weigh (ng) Third Weigh (rng) Avercce 'J/eich: 

Thimble 
F i  Iter I 

Beaker 
No. 4 5  

First  Weigh (9) Second Weigh (9) Third Weigh (9) Average Weight 

I 



~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Filter N o . / 7 - q /  Filter No.17-4A Filter No.  / 7 - + ' 3  
~- First Weigh (mg) Second Weigh (mg) Third Weigh (mg) Averase Ideight 

F i  Iter 15 83.7 
- J 

/ 5  8 7 . 5  1590.7 1.5 g2.7 

~. . .. 

.- - 

.~ 

Page - 
Date: 11 -,g -SI 

By: >-nG 

B U N K  WEIGHT FINAL ANALYSIS - __ . . - 

_ -  

~ 

Filter Set N o . 1  Filter Set No.?' Filter Set N o .  
First Weigh (mq-) Second Weigh (mg) Third 'Neigh ( r g )  Averose '{'/eight 

Cyclone 

Substrate 
Stages 0-7 

Fino1 
F i  Iter 

Average Tare Weights Blank Weights 

Cyclone : mg mg 
Substrate IStages 0-7): mg mg 
Final Filter: mg mg 

4*5/! 
P f  - r k f i  

L* 
/ 

~, . . . ~  -~ 

Filter No. Filter No.  J- ,q Filter No. T - C  
First Weigh (mg) Secmd 'v'Jeigh (mg) Third Weigh (mg) Avercce :;leight 

Thimble 
F i  Iter 24.1, 3 3 & i  ~ ~ ~ o o . . o  J s / a - r & . o  3 4 . 1 3 ~ u . 4  I 

Beaker 
* I -  

First Weigh (9) Second Weigh (9) Third Weigh (9) Average Weight 



.. 
. . .. 

Fi I ter 

Page 
BLANK WEIGHT FINAL ANALYSIS 

Date: fL:J/;TL, 1 
By: 

METHOD 5 

First Weigh (mg)  Second Weigh (mg) Third Weigh (mg) Average Weight 

J 7 0 7 , 9  &7&3 m . 9  ~ I 
3.-J7/& - 

- 
Filter No. 
First Weigh (mg) 

I 

DClP SAMPLER 

I F i  Iter No. Filter No. .. 

Second Weigh (mg) Third Weigh (mg) Average Weight 

I 

Filter - 2.5'1 I I I II 
. I I I I I I 

- Average Tore Weight: 
Blank Weight: 

Remark 

G-96 



Date: ///T/z / 
BLANK WEIGHT FINAL ANALYSIS . .. . _- -. .- - __ - .. . . . 

I 1 Filter 

. 

Filter Na . /Y -q / /  Filter No. /7-dl  Filter No. / 7 4 /  
First Weigh (mgf Second Weigh (mg) Third Weigh (mg) Averase Weight 

1572.5- 15m-1 /Ha 4 /5%2 Lo 

Cyclone 

Substrate 

I 
I 

Stages 0-7 

Fi Iter 
1 Final 

Filter Set No.- Fi l ter  Set No.& Filter Set N o .  - 

First Weigh (mgj Second Weigh (mg) Third Weigh ( n g j  Average Weiskt 

- 

mew/ - m I  23c7.fI 

&%??& m 6  -7 m~ 3.w DCO 

9': 7 . m -  W W  - 1  v / 9 * / 5  / 

Thimble 
Filter 

I 
/ Filter N o .  7 2 Filter No.  7- 2 Fi1:er N o . ) - x  

First Weigh (mg) Secand 'Neigh (mg) Third 'Heigh (mg) Xverase '(VeiGht 

J9017.q 2 s m / G ,  3 2qo/q, 5 2 4 G / c /  

Beaker 1 No.- 

First Weigh (9) Second Weigh (9) Third Weigh (9) Average Weight 

I  ema arks c,L~ &S& t d ~ ~ k  d a s  ~Lb+d -Hvce . &Gutkt L,, 
iAfCCL!L 0-f *?e f&z.-, &el &2d Ld ' h D  kLh0 ict -MIL dy-. 

d A / ~ n b l ~  +..nul /P&i l jh  B/*h h/P/ ;A/ ,L&yY&& 
9 



BLANK WEIGHT FINAL ANALYSIS 

First Weigh (mg) 

METHOD 5 

Second Weigh (mg) Third Weigh (mg) Average Weight 

Page -I 

Filter I 3 .7709  377 0 . 9  37 7 0 , ?  3 7 3 0 . 9  

Filter No. F i  Iter Na . Filter No. 
First Weigh (mg) Second Weigh (rng) Third Weigh (mg) 

I 1 I I I I 
! Average Tare 

Blank Weight: 

I Average Weight 

11 Filter - 2.5" 
Average Tare Weight: 

Blank Weight: 

Remark 

G-98 



~ 

I 
i 
I 
-1 
I 

-. 

- 
~. ~ 

Filter No. / G 5  Filter N o . 1 . 5 . 5  Filter No.J.<.< 
First Weigh (mg) Second Weigh (mg) Third Weigh (mg) Averase Weicht 

~ .~ 

F i  Iter 3 77e.9 37?c. g 3 7 7 0 . 9  31 7 0.4 
.. .. . 

I I 

_. .. .. . - 

Filter Set No.&! Filter Set No.& Filter Set N o . B 5 ,  
First  Weigh (mg) Secand Weigh (mg) Third \Neigh (mg) Avercse Weiskt 

. 

I I 

Average Tare Weight: 377f l .  ? mg 
Blank Weight: Das I mg 

Cyclone 

Substrate 
Stages 0-7 

2 39. !! - m */ 

# *7 e& 3 7q. 0 0  
I 

Filter No. 
First Weigh (mg) 

Thimble I F i l t e r  

I 
I 

Filter N o .  F i  Iter No. 
Secand Weish (mg) Third \Neish (mg) I Avercce 'tVeiqhr 

Average Tare Weights Blank Weights 

I 
I 
I 

Average Tare Weight: mg 
Blank Weight: "9 

I Remarks ,&Jdm @&5 - , J L ~ & w V & ~  7 1 
G-99 

I 



By: 
-. .. . . 

B U N K  WEIGHT FINAL ._ ANALYSIS .. . 

- . . -  

Fi Iter N o .  Filter No.  F i  Iter No. 
First Weigh (mg) Second Weigh (m5) Third Weigh (rng) Averase Weight 

.~ . 

Fi Iter 

~- . . . , .  . .- . ~ ~~. , . .,. ~. . .  

- 1  

Filter Set No.= Filter Set N 0 . W  Filter Set No.  
First Weigh (mg) Secand Weigh (m5) Third Weigh (mg) Average W e i g h  

r I 

I 
I 

I I 

C yc 1 one 

Substrate 
Stages 0-7 

Final 
Filter 

J 

g31.2tY 

37539 
qm. LJ& 

I I I I I 
Average Tore Weight: 

Blank Weight: mg 

I 
I 

Remarks 
G-100 

Thimble 
F i  Iter 

Filter N o .  Filter No. Filter No. 
First Weigh (mg) Secmd Weigh (mg) Third Weigh (mg) Avercce ‘OleiShr 

I 

Beaker 
No. - First Weigh (9) Second Weigh (9) Third Weigh (9) Average Weight 

I 



i - 
I 

~. . 
Filter N o .  
First Weigh (mg) 

.. . 

Filter 

Page- 

Date:GlZ$@, .- 
B M N K  WEIGHT .~ FINAL -. ANALYSIS . 

By: _ -  

Filter No. Filter No. 
Second Weigh (mg) Third Weigh (mg) Average Weiaht 

I 

Cyclone 
I 
I -  Substrate 

Filter Set No.- Filter Set No.- Filter Set No. - 
First Weigh (mg.) Second Weigh (mcj) Third Weigh (mg) Averase Weight 

.. - 

I 
Stages 0-7 

Final 
F i  Iter 

I 

Filter N a . a T - 1  
First Weigh (rng) 

Thimble 

23.0243 n 
I Filter 

f i l t e r  N o r 9 2  Filter No. 7-2 
Secind Weigh (mg) Third 'Neish (ma) Avercgc I\leichr 

24, Dl98 2 4 E l m  a*,9-4 

I 
I 1  

I 
I 
I 

Beaker 
No. - First Weigh (9) Second Weigh (9) Third Weigh (9) Average Weight 

Average Tare Weight: mg 
mg Blank Weight: 

Remarks 
G-101 



.. - .  

F i  I ter 

F i  Iter No. Filter No. F i  I tar No. 
First Weigh (mg) Second Weigh ( m g )  Third Weigh (mg) Average Weight I- 

Remarks 

Filter No. 3 
First Weigh (mg) 

Filter - 2.5" 

G-102 

Filter No.  3 
Second Weigh (mg) Third Weigh (mg) Average Weisht 

I 

i 
I 
I 
- 

v 3 .  .36cd .'$360,G, 3 . 3 4 9  3 I , 3 b S  - 



~ 
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I. 
-'I 
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I 
I) 
I 
I 
I- 

ACETONE BLANK ANALYSIS 

G-103 



ACETONE BLANK 

T o t a l  m l  of  ace tone  = 100 m l  

Tare we ights  

1st 2nd w 
Beaker No. 15 6 7 x 3 8  6 7 x 4 2  67.0940 
Beaker No. 35 68.9463 68.9463 68.9463 
Beaker NO. 37 67.8822 67.8825 67.8824 

F i n a l  w t s .  

1st 2nd - 
Beaker No. 15 67.0948 6 7 x 4 6  67.0947 
Beaker N O .  35 68.9471 68.9471 68.9471 
Beaker N O .  37 67.8820 67.8824 67.8822 

w F i n a l  w t .  - t a r e  w t .  = mg 
Beaker No. 15 67.0947 g - 61.0940 p, = 0.0007 p, = 0.7 me 
Beaker N O .  35 68.9471 - 68.9463 = o.oooa = 0.8 m i  0.43 
Beaker N O .  37 67.8822 g - 67.8824 g = -0.0002 g = -0.2 mg 

G-104 
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APPENDIX H 

SAMPLING CALCULATIONS AND NOMENCLATURE 

H- 1 



PARTICULATE CALCULATION EQUATIONS 

1. V m =  V f  - V i  

% H20 = 
‘%td + vwcstd 

100 - % H20 
100 

4 .  Mf = 

5 .  % N 2  

6.  Md 

100 - (% CO2 + % 02 + % CO) 

(% C O 2  X 0.44) + (% 02 x 0 . 3 2 )  + (% N 2  + % CO x 0.28)  

7 .  MS = (Md x M f )  + l 8 ( l  - M f )  

5.168 (Tm + 460)  ( C p )  (ei) (Mf)  (Dn2) x d r  
m T s  + 460 

8 .  v m i  = 

9 .  V s  = 5,128.8 (mavg ).I- c- P \ Ps x M s  

1,039 ( T s a v g  + 460)  (Vms td )  
10. % I = 

V s  (e) ( P s )  (Mf)  (Dn2) 

2 
11. A s  =‘If(?) 

H-2 
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Equat ion  
NO. 

1 

2 

3 

4 

5 

6 

7 

a 

9 

LO 

11 

12 

11 

1L 

15 

SymbOL 

V i  
Vf 
Vm 

Pb 

AHavg 
%avg 
% t d  

V l C  

%sed 
% H 2 0  

M E  

% GO2 
% 02 
% co 
% N 2  

Md 

M s  

B i  
Dn 
AP s 
TS 
Vm 

APSavg 
TSavg 
PS 
v s  

e 
% I  

I D  
AS 

Qs 

mn 
"std 

Csacc 

E P  

N O M E N C L A T U R E  

De s c r i p t  ion  

I n i t i a l  meter r e a d i n g  
F i n a l  meter r e a d i n g  
Volume meter, a c t u a l  

Barometr ic  p r e s s u r e  
Average o r i f i c e  p r e s s u r e  drop  
Average meter t e m p e r a t u r e  
Volume meter, s t a n d a r d  c o n d i t i o n s  

T o t a l  m o i s t u r e  c o l l e c t e d  
Volume of water vapor  c o l l e c t e d ,  

s t a n d a r d  c o n d i c i o n s  
P e r c e n t  m o i s t u r e  by volume 

Mole f r a c t i o n  o f  d r y  g a s  

Pe rcen t  ca rbon  d i o x i d e  by volume, d r y  
Pe rcen t  oxygen by volume, d r y  
Pe rcen t  carbon monoxide by volume, dry  
P e r c e n t  n i t r o g e n  by volume. d r y  

Molecu la r  w e i g h t ,  d r y  s t a c k  g a s  

Molecu la r  w e i g h t ,  s c a c k  g a s  

Sampling time i n t e r v a l  
Diamecer o f  n o z z l e  
V e l o c i t y  head  o f  S p i t o t  
Temperacure of s c a c k  g a s  
Volume of  meter  p e r  sampling i n c e r v a l  

Average v e l o c i t y  head of  S p i t o c  
Average cempera ture  o f  s t a c k  g s s  
S t a c k  p r e s s u r e ,  a b s o l u t e  
Average scack  g a s  v e l o c i t y  

T o t a l  cime o f  t es t  
Percent i s o k i n e t i c  

I n s i d e  diamecer  of scack  
Area of s t a c k  

U n i t s  - 
d c  t' 
dc f 
dc f 

in. Hg 
in .  H20 
O F  

dscf  

grams 
3 f t  

- 
- 
- 
- 
- 
- 

lb /Lb-nole  

Lb / LD -mo le 

minu tes  
i n c h e s  
in. H20 
O F  

fc3  

in .  H20 
"F 
in .  Hg 
f w  

minu tes  - 

i nches  
2 i n  

S tack  f l o w r a t e ,  d r y  s t a n d a r d  c o n d i t i o n s  d s c f m  

T o t a l  P a r t i c u l a t e  matter c o l l e c t e d  mg 
C o n c e n t r a t i o n  o f  p a r t i c u l a t e  c o l l e c t e d ,  g r /dscE 

d r y  b a s i s ,  s t a n d a r d  c o n d i t i o n s  

Concentrac ion o f  p a r t  i c u l a t e  c o  1 lec t e d ,  g r / a c  f 
a c t u a l  c o n d i c i o n s  

P a r t i c u l a t e  e m i s s i o n  r a t e  l b / h r  
H-3 



ANDERSEN SAMPLING CALCULATION WITd PRESEPARATOR 

1. S t a t i c  pressure I n  s t a c k  

Ps = Pb 2 (0.074 x gauge pressure ,  in 30) 

2 .  Mole f r a c t i o n ,  d ry  gas  

100 - % H 2 0  
100 mf = 

3.  Molecular weight,  d r y  s t a c k  gas ,  lb/lb-mole 

Md (% C 0 2  X 0.44) + (% 02 X 0.32) + (% N2 + % CO X 0.28) 

4 .  Molecular weight ,  s t a c k  gas ,  lbl lb-mole 

MS (Md)(Mf) + 18(1 - M f )  

5 .  Stack v e l o c i t y ,  fpm 

vs = 5 , u a . a  (CP) (G)J- PS x Ms 

6 .  Sample r a t e  f o r  15 P c u t o f f  

Viscos i ty  = 6 3  + 0.4T(OK), 
then  see graph f o r  flow r a t e  (Fs) 

7 .  Calculated nozzle diameter ,  in. 

8. Calcula ted  meter flow race ,  f t  3 .  /min  (F,) 

9 .  Percent i s o k i n e t i c  

H-4 
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30 

1 . 'C = 5/9  ( O F  - 32) 
2 .  ' K = O C + 2 7 3  
3. Viscosity = 63 + 0.4 x O K  

4. CFM = I/m x 3.531 x 10-2 

25 

C .- 
E 
\ 20 
L 
W 
& .- - 
U 
v 

W 
U 
Gi 

0 3 15 - 
L L  

IO 

5 . 
150 200 250 300 

Viscosity ( p ) ,  micropoise 

Gas f low rate versus viscosity at D50 = 1 5 p m  
aerodynamic diame.ter for IP cyclone SRI-X 

. 

H-6 
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APPENDIX I 

RAW FIELD DATA 

Method 5 (Inlet Mass). . . . . . . . . . . . . .  
Andersen HCSS (Inlet Particle Sizing). . . . . .  
Method 17 (Outlet Mass). . . . . . . . . . . . .  
Andersen Mark I11 (Outlet Particle Sizing) . . .  
Unused Acceptable Method 5 Run . . . . . . . . .  
Unacceptable Method 5 Runs . . . . . . . . . . .  
Unacceptable and Suspect Andersen HCSS R u n s .  . .  
Unused Acceptable Method 17 R u n s  . . . . . . . .  
Unacceptable Andersen Mark I11 R u n  . . . . . . .  

1-1 

1-3 
1-53 
I- 135 
1-185 
1-227 
1-235 
1-249 
1-271 
1-297 
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METHOD 5 (INLET MASS) 
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MIDWEST RESEARCH INSTITUTE 

f l d k  5- 

RUN c-1 - z ( C - )  

MRI Project Number 4x7 / - L a  
Field Dates 

FIELD CREW 

Crew Chief LJr icr , ,  ,T 
Testing Engineer I %Gi;z. 

e 

Engr. Technician 1 
2 
3 

3 

Piocess Engineer 1 
2 

Other 1 
" 

MRI - F o ~  FC (10/72) 1-4 
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NOMOGRAPH DATA 

PLANT 

DATE /O .-2 / --8 J 

SAMPLING LOCATION Pe9dwuse 4 -* hf. 
I ' - t - =  C C )  

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H$ 

AVERAGE METER TEMPERATURE (AMBIENT+ZO°F).oF 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg 

STATIC PRESSURE IN STACK, in. Hg .- 7.0 

( P m H  .074STACK GAUGE PRESSURE in in. H20) 

RATIO OF STATIC PRESSURE TO METER PRESNRE 

AVERAGE STACK TDYIPERATURE. "F 

AVERAGE VELOCITY HEAD, in. H$ 

MAXIMUM VELOClrY HEAD, in. HP 

C FACTOR 

CALCULATED NOZZLE DIAMETER. in. 

ACTUAL NOZZLE DIAMETER, in. 

I REFERENCE ~ p .  in. H ~ O  

EPA (Our\ 234 
b 7 2  

1-5 
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-- 

b 2  Nozzle d i ame te r ,  i nches  

ISOKINFPIC SAMPLING WORKSHEET 

P l a n t  p3Ll,C'R Date /O-Jl-zl 
Sampling Loca t ion  CF O W S F  h e  I n i t i a l  e C'J 
T e s t  Nmber - ( c >  

~ 

Dn I - 2 Y 7  

I s o k i n e t i c  sampling equa t ion :  

Where: 

V m i  = K 

5.168 (TmaVg + 460)  (Cp) (Bi )  (Mf) (On2) K =  r 
V m i  = Volume of t h e  me te r  p e r  sampling i n t e r v a l .  f t 3  

K = Cons tan t  of f i x e d  and assumed pa rame te r s ,  
d imens ion le s s  

L I P S  = V e l o c i t y  head of S p i t o c ,  i n c h e s  H 2 0  

Ts = Stack  t empera tu re ,  O F  

Assuned ave rage  meter  t empera tu re ,  OF 

( P i t o t  c o e f f i c i e n t  r:z i 
)Sampling time i n t e r v a l ,  minutes  

/Mole f r a c t i o n  d r y  g a s  

Barometric p r e s s u r e ,  i n c h e s  Hg Pb 

1-6 
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ONSITE ISOKINETIC PERFORflANCE DETERflINATION 

C o m p u t a t i o n s  -de on t h e  R a d i o  Shack. TRSBO Poclcet  Computer 
P l a n t  ,-Kow tK  D a t e  IC.21 - a  / 
S a m p l i n s  Locat ion-  T-Le Name R f  r 

ISOKINmC EQUATION 

ST T , =  A v q .  s tack .  t e m p e r a t u r e  ( O F )  
DS UOL= D r y  s t a n d a r d  cubic f e e t  
STACK U= V e l o c i t y  i n  s tack .  ( F P f l )  
TIME= D u r a t i o n  of t e s t  ( n i n u t e s )  
STACK F =  P r e s s u r e  i n  s t a c k ,  a h s o l u t e  ( i n .  Hq)  

NOZZLE D= N o z z l e  d i a m e t e r  ( i n . )  

, __: , ,-., 
~ . , C. I' 

l:\,,t,!J ;.::,4 3L.Y 
,?,!I !:;7 

; , ' T i l  .:?.G,;', ;;.;!; 

:., , ,:- >~~: l l :R=l , , l~ l : ,~ - - 

_ .  I -  - 
b f=  H o l e  f r a c t i o n  d r y  gas  ((100-%H,0)/100) =. ' v -  ,l.,L.. :.77:i:.::$,:, 

E:.:ecution of  p r o q r a n  : 
Conpu te r  nust  b e  i n  DEF ( d e f i n e )  node .  I f  a m i s t a k e  i s  made when 
e n t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes.  
O n e :  P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a n i s t a k . e  h e f o r e  
e n t e r i n g  a l l  t h e  d a t a  o n  a l i n e ,  The e n t i r e  l i n e  nust  h e  r e e n t e r e d .  
TUO: P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a n i5 tak .e  a f t e r  t h e  
d a t a  h a s  heen e n t e r e d  and p r i n t e d .  You n a y  choose t h e  e n t r y  t o  h e  
c l r r e c t e d .  

1-8 
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PARTICULATE SAMPLE RECOVEXY & A D  IX'IEGXIT'Y 

P l a n e  L%+*hz Run No. LE- IC 
Sample L o c a t i o n  l/h I .  Sample Dace ,c - J/- y/ 
Sample Box No. 2. Recovery Date  
Sample Type Cleanup P e r s o n  

F il  c e  r No. 
Sample No. 
Sample M a c e r i a l  D e s c r i p t i o n  

m?.; .-.1 

MOISTURE AND/OR SAHPLE I SILICA GEL 

1 2 3 4 5 I lmplnqer  Sequence 

Impinger  T y p e d  LLM-- 1 
I m p  i n g e r  Soluc  i o n  
F i n a l  Volume (uc)kl 
I n i t i a l  volrnne (wt)bl /PO /m - 
Net Volume (rx)bl L f L L L - -  - 
Sample No. ( 5 )  

Combined impinge r  contencs.  Sample No. 
L iqu id  Leve l  Marked C o n c a i n e r ( s )  S e a l e d  
D e s c r i p c i o n  of  Impinge r  Solution 

----- 

- 
I S i l i c a  Gel ----- 

C o l o r  
I 

Toca l  H o i s c u r e ,  p L. I ,  \5- 

- a /  
- b l  I n d i c a c e  v a l u e  i n  u n i t s ,  ml o r  p 

S = Greenburg-Smich scanda rd ,  M = Modi f i ed ,  0 = O t h e r  

RECOVERED SAYPLE 

Probr  Rinse :  Sample No. Dry Cacch: Sample No. 
L i q u i d  Level  Marked - D e s c r i p c i o n  
S e a l e d  Sea led  

L i q u i d  Level  Marked - 
S e a l e d  S e a l e d  

L iqu id  Level  Marked - S e a l e d  

I z p i n g e r  3 i n s e :  Sample No. Acecone Blank: Sample No. 
L i q u i d  Leve l  Xarked - 

Kacer a l ank :  Sample No. F i l c e r  a l a n k :  Sample Xo. 

Sampl+ D i s p o s i c i a n  
C a r r i e r  Dace Shipped: 
3ena r k s : 

Dace o f  l a b o r a t o r y  cuscody 
P e r s o n n e l  a c c e p c i n g  cuscody 
Xema r k s  : 

S e a l ( s )  broken  by 
Date  broken  

1-9 



MIDWEST RESEARCH INSTITUTE 

RUN - a 
MRI Project Number ,!,‘gq/ - L Y 3  
Field Dates 

Samp ing ocatian 
Sampling Date 

FIELD CREW - 
Crew Chief L3n UL,, I 
Testing Engineer 1 s 7% dfz 

2 
3 

Engr. Technician 1 D ‘ L  

lab Technician 

Process Engineer 

Other 1 
9 
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NOMOGRAPH DATA 

PLANT %bCA 

SAMPLING LOCATION ( 7 f Y L P m r f  -&I /e t 
DATE / 0 --lh P / 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H$ 

AVERAGE METER TEMPERATURE (AMBIENT+ZOOF).OF 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg 

STATIC PRESSURE IN STACK, in. Hg - .3 
Pm3.  0 7 4 n A C K  GAUGE PRESSURE in in. H20) 

RATIO OF SlAT lC PRESSURE TO METER PRESSURE 

AVERAGE STACX TOIIPERATURE. O F  

AVERAGE VELOCITY HEAD. in. H$ 

MAXIMUM VELOCITY HEAD, in. ti.$ 

C FACTOR 

CALCULATED NOZZLE DIAMETER, in. 

ACTUAL NOZZLE DIAMETER, in. .2r 4.2 
REFERENCE 10, in. AZO 

EPA (Dud 234 
4/12 

1-11 

%g. 13-20 
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ISOKLNETIC SAMPLINC WORKSHEET 

Plant  Date f o.-d-c? / 

Test Number 

I s o k i n e t i c  sampling equat ion:  

Sampling Locat ion I n i t i a l  E C J  

Vm, = K 1 

I 
I 
I 
I 
I Vmi = volume of  the  meter per  sampling i n t e r v a l ,  f t 3  

K = Conscant of f i x e d  and assumed parameters,  
d imens ion les s  

A P s  = V e l o c i t y  head of  S p i t o t ,  inches  H20 

I Ts = Stack temperacure, OF 

Assumed average mecer temperature, OF x a v p  4 5- I 

1-12 
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Y 
a 
0 
% 
a 
d t a  

1-13 
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ONSITE ISOKINETIC PERFORMANCE D E T E R M I N A T I O N  

C o m p u t a t i o n  n a d e  on t h e  R a d i o  S h a c k  TRSBO P o c k e t  Computer 
P l a n t  
S a n p l i n q  L o c a t i o n  N a m e  p-fr 
Hun Number 

f%,7c,,,- ~",..t Date 
I L! .. 22 - s 1 

- 

ISOKINmC EQUATION 

Execi-i t ion o f  p r  oqr am : 
Computer must  h e  i n  DEF ( d e f i n e )  mode. I f  a m i s t a k e  i s  made when 
e r i t e r i n q  t r a v e r s e  d a t a  there  a r e  two c o r r e c t i o n  modes.  
One: Press SHIFT F i n  o r d e r  t o  c o r r e c t  a m i s t a k e  b e f o r e  
e n t e r i n q  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  m i u s t  b e  r e e n t e r e d .  
T w o :  P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a m i s t a k e  a f t e r  t h e  
d a t a  h a s  h e e n  e r l t e r e d  and  p r i n t e d .  YOLI may c h o o s e  t h e  e n t r y  t,o h e  
c o r r e c t e d .  

1-14 
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PARTICULATE SAHPLE RECOVERY AND INTEGRITY 

Planc  dnL4 . , L L  Run No. r-'L 
Sample  Locac ion  . P  ' .  f. Sample Dace /i, - J.& q/ 

.q- Sample Box No. I'IY, Recovery Dace 
S a m p l e  Type Cleanup Pe r son  

F i l c e r  No. I!'.,-. h ] L >  

&@ NO. ~ 3 - h  
Sample H a c e r i a l  D e s c r i p t i o n  

HOISNRE WNDIOR SAnPLE I SILICA GEL 

1 2 3 4 5 I 
I Impinger  T y p e d  ,YL/y7-- 

A?L3 
Initial Volume (wi)Y 7EiT / ~ g  I)  I Bw 
Nec volrrme (vc)b/ 33LL-- 1 -  -"I 

----- Impinger  Sequence 

- 
Impinger  So luc  i o n  **T-- I -- F i n a l  Volume (vc)bl 

1 S i l i c a  Ge l  ----- Sample NO.(~) 
Combined impinge r  concencs ,  Sample No. 
L i q u i d  Leve l  Marked C o n c a i n e r ( s )  S e a l e d  
D e s c r i p c i o n  o f  Imp inge r  S o l u c i o n  

Toea1  Y o i s c u r e ,  p ,T I -  f 

Co Lor 
I 

- a /  
- b I  

5 = Greenburg-Smich scanda rd ,  3 = Modi f i ed ,  0 = Ocher 
I n d i c a c e  v a l u e  in u n i t s ,  m l  o r  gm 

RECOVERED SA'LE 

Probe a i n s e :  

I n p i n s e r  Rinse :  

2 a c e r  a l a n k :  

Sample D i s p o s i c i o n  
C a r r i a r  Dace Shipped: 
Xecrarks : 

Dace o f  l a b o r a c o r y  cuscody 
P e r s o n n e l  a c c e p e i n g  cuscody Dace broken  
?.ema r k s  : 

S e a l ( s )  broken  by 

Sample NO. Dry Cacch: 
L i q u i d  Level  Uarked - 
S e a l e d  
Sample No. Acecone Blank: 
L i q u i d  Level  Marked - 
S e a l e d  
Sample No. F i l c e r  a l a n k :  
L i q u i d  Level  Harked - 

Sample No. 
D e s c r i p c i o n  
S e a l e d  
Sample No. 
L i q u i d  Level  Xarked - 
Sea led  
samp12 Y O .  

S e a l e d  

1-15 



MIDWEST RESEARCH INSTITUTE 

NQ4-LA 5 
RUN 3 - 3  

1 MRI Project Numter  s/,?q/ - L 5'3 
Field Dates -- -- 

/Lc Plant -1 

Sampling C Z Z n  
Sampling Date 

Crew Chief L d , , \ k P ,  ,l- 
Testing Engineer 1 ,- - 

/@ ~ IA -71 
n? I ,  

FIELD CREW 

2 
_I 

Engr. Technician 1 
" 

Process Engineer 1 
2 

Other 1 LL& n 
2 

I 
I 
I 

1-14 

MRI - Form Pc (10/72) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

, I  
- 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
e 
I 
I 
I 
I 
I 
I 

AVERAGE STACK T€MPERA~-LIURE, "F 

AVERAGE VELOCITY HEAD. in. HzO 

I 

savg. 3 00 
bpavg. , LJ2 

T 

NOMOGRAPH DATA 

PLANT 

DATE ( 0 - a c - V i  
SAMPLING LOCATION 

MAXIMUM VELOCITY HEAD. in. H$ 

C FACTOR 

CALIBRATED PRESSURE DIFFERENTIAL ACROS 
ORIFICE, in. H$ 

JPmar. , gr 
7'2 

~~~ ~~ 

AVERAGE METER TEMPERATURE (AMBIENT+20°F).eF 

~ 

+*a71 CALCULATED NOZZLE DIAMETER, in. 

ACTUAL NOZZLE DIAMETER, in. 

PERCENT M O I m R E  IN GAS STREAM BY VOLUME 

42 
2c 

I pm l j 7 x c ~  I BAROMETRIC PRESSURE AT METER, in. Hg 

4 
STATIC PRESSURE IN STACK, in. HE - 3 
(PmM.074STACK GAUGEPRESSURE in in. H p  

RATIO OF STATIC PRESSURE TO METER P R E W R E  

I d  'a 6 I REFERENCE ~ p .  in. $0 

EPA [Ourl 234 
442 

1-17 



ISOKLNETIC SAMPLING WORKSHEET 

Date f 0 - 2 o - T J  
QvlDvre J- Ief. cy Sampling LocacLon - .c h i r i a l  p 

T e s t  N d e r  

Planc Bowey\ - 

P i c o t  c o e f f i c i e n c  

Sampling time i n t e r n a l ,  rninuces 

Mole f r a c t i o n  d r y  gas  

I s o k i n e t  ic sampling equa t ion :  

CP 

8 i  

Mf 

V m i  = K czo 
Where: 

5.168 (TmaVg + 460) (Cp) (81) (Mf) ( D i d )  K =  r 
Vrni = V O L W  o f  ctie meter p e r  sampling i n t e r n a l ,  f t 3  

K = ConsCanc of f ixed  and assumed parameters ,  
dimensionless  

A P s  = V e l o c i t y  head of  S p i c o t ,  i nches  H20 

Ts = Stack cemperature,  O F  

70 %avg Assuned average meter remperarure,  OF 

+i 
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ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

C o m p y t a t i o n s  made on the  R a d i o  Shack. TRSeO p o c l r e t  Computer 

ISOXIN?XIC EQUATION 

E x e c u t  i orb o f  p r oqr am : 
Conpu te r  nvs t  b e  i n  DEF ( d e f i n e )  node ,  If a m i s t a k e  i s  made when 
e n t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  modes. 
Orle: F'ress SHIFT F i n  o r d e r  t o  c o r r e c t  a n i s t a k e  h e f o r e  
e r l t e r i n q  a l l  t h e  d a t a  o n  a l i n e ,  The e n t i r e  l i n e  n u s t  h e  r e e n t e r e d  
T u o :  F'ress SHIFT t i n  o r d e r  t o  c o r r e c t  a m i s t a k e  a f t e r  t h e  
d a t a  h a s  heen  e n t e r e d  and  p r i n t e d .  YOIJ may choose t h e  en t , r r  t o  h e  
c o r r e c t e d .  
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PARTICULATE SAUPLE RECOVERY AND INTEGRITY 

Run No. 3-3 
Sample Dace I h  \ .  / ~ l  - > b  - ri Planc  

Sample Locacion 

Sample Type  Cleanup P e r s o n  
Sample Box No. 1 Recovery Dace .*) 

F i l t e r  No. n?.s - 4 
Sample No. 
Sample M a c e r i a l  D e s c r i p t i o n  
- 

I SILICA GEL MOISTURE AND/OR SANPLE 

Imp i n g e r  Sequence 2 4 5 I 
I 

-- 
Impinger  T y p e d  +7+- ' m& - FLnal Volume (uc)bl I 1 --- 
I n i t i a l  voLme  (vc)b/ *3$7--- --- i 3 1 -  
Imp i n g e r  So 1uc i o n  

-7(a 3L-- I S i l i c a   el 
Nec volume (ve)b/ 
Sample NO.(~) 
Combined b p i n g e r  concencs ,  Sample No. 
Liqu id  Level  Marked C o n c a i n e r ( s )  S e a l e d  
D e s c r i p c i o n  of Impinge r  S o l u t i o n  

----- 
C o l o r  

I 
T o t a l  H o i s c u r e ,  gm q,q, j 

- a /  - ii I n d i c a c e  v a l u e  i n  u n i c s ,  ml o r  gn 
5 = Creenburg-Smich s c a n d a r d ,  M = M o d i f i e d ,  0 = Ocher 

RECOVERED SlUlPLE 

P:obe Rinse: Sample No. Dry Ca tch :  Sample No. 
L i q u i d  Leve l  Marked - 
S e a l e d  S e a l e d  

L i q u i d  L e v e l  Yarked  - 
S e a l e d  S e a l e d  

L i q u i d  Level Harked - S e a l e d  

D e  scr i p c i o n  

h p i n g e r  R inse :  Sample No. Acecone Blank: Sample No. 
L i q u i d  Level  Harked - 

Sac e r  Blank : Sample No. F i l t e r  Blank: Sample No. 

Sample D i s p o s i c i o n  
C a r r i z r  Dace Shipped:  
Renarks : 

Dace oi l a b o r a c o r y  cuscody Seal(s) broken  by 
? e r s o n n e l  a c c e p c i n g  cuscody Dace broken  
Xenarks:  

1-21 



MIDWEST RESEARCH INSTITUTE 

ri\ & c h 5- 
RUN Z-s/ 

MRI Project Number 4 91 -L Y 3  
Field Dates 
Plant i k - 4  
SarnpTing Location 1. L> 9 
Sampling Date - J - 

FIELD CREW 

\O,d kG,\ , I 
4 

Crew Chief 

I 

Testing Engineer 1 ky& _ '  Cb ,I h 3 
7 J 

~ 

Engr. Technician 1 

2 
3 

3 

Process Engineer 1 
2 

MRI - Form FO (10/72) 1-22 
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I 
I 
I 
I 
I 
c 
I 
I 
I 
I 
I 
1 
I 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. Hp 

AVERAGE METER TEMPERATURE [AMBIENT+M°F).oF 

PERCENT MOISTURE IN GAS STREAV BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. HE 

NOMOGRAPH DATA 

PLANT 

DATE / a -  &-%( 

SAMPLING LOCATION p@/&-,- f? /,r - I€r r  2 - y  

AH@ /, By 

Tm,I. Z F  

9. "20 <30 
. 

Pm 

STATIC PRESSURE IN STACK. in. Ha 

(Pmfo .  074STACK GAUGE PRESSURE in in. HzO) 

RATIO OF SlAT lC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. O F  

I 

ps 

p% .9q 

Tsavp. 30s- 

I *Daw. I .7/ a 1 AVERAGE VELOCITY HEAD. in. H ~ O  

MAXIMUM VELOCITY HEAD, in. Hp 

C FACTOR 

CALCULATED NOZZLE DIAMETER, in. 

ACTUAL NOZZLE OIAMETER, in. # 0 
REFERENCE A D ,  in. HzO 

JPmx. /, / 

, 77 

I a s /  
b 8 k  



ISOKLNETIC S W L I N G  WOKSHEET 

P l a n t  POWC 1% Dace /O- 2+8/ 
Sampling Locat ion &vd,>,, r,.. T v  A t  I n i t i a l  r\CJ 
Test N M e r  I - v  
I s o k i n e c i c  sampling equat ion:  

- 
r 

Picoc coe f f  i c i e n c  CP I 3 9  

B i  3 Sampling cime interval, minutes 

Mole f r a c t i o n  d r y  g a s  Mf 

Nozzle d i ame te r ,  i nches  On 

Barometric p r e s s u r e ,  i n c h e s  Hg 

57 

.R Yf 
I V  

Pb 230 4 
5.168 (x + 460) (2) ( 3  - - -  ) G P )  ( .34i?)  K 

Ts + 460 V m i  = K 

5.168 (nnaVg + 460) (cp)  (ei) (Mf) (on*) 

r mere: K =  

Vmi = Volume of  che me te r  p e r  sampling i n t e r v a l ,  f c  3 

K = Conscanc of  € ixed  and assumed paramecers,  
dimensionless  

A P s  = V e l o c i t y  head of  S p i c o t ,  i nches  H?O 

Ts = Stack temperature ,  O F  

r 1 I I 
Asslrmed average mecer temperacure,  O F  I 7x I 
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ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

Computat ions made on t h e  Rad io  Shack. TRSEO Pocket  Computer 
P l a n t  1 Ed Date  \0\2e\R!\ 
Sampl inq L o c a t i o n  \N-T Name U? 
R u n  Number - 

ISOKINETIC EQUATION 

T -..q. 
i:l, ,77 . .'.I ,'. 

r < ;$ 

ST T.= Avs. s t a c k  tempera tu re  (OF) 
DS VOL= D r y  s t a n d a r d  c u h i c  f e e t  
STACK V =  V e l o c i t y  i n  stack. (FF'M) 
TIME= D u r a t i o n  o f  t e s t  ( m i n u t e s )  
STACK P= P ressu re  i n  s t a c k ,  abso l iu te  ( i n .  Hq) 
Mf= Mole f r a c t i o n  d r y  qas ((lOO-%HZO)/lOO) 
NOZZLE D= Nozz le  d iameter  ( i n . )  

t. ;l 

._,._ 

,~,. 1 -, 
~:, , 1.; I I r; p. .:-.:5, 

.. ,.. ,.:;lJ:: :u..+l:l 

1::p:: I:I" si1 

- 

E:-:ecution o f  proqram: 
Computer must be i n  DEF ( d e f i n e )  node. If a mi5tak.e is made when 
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  nodes. 
One: Press SHIFT F i n  o r d e r  t o  c o r r e c t  a m i s t a k e  he fo re  
e r l t e r i n s  a l l  t h e  d a t a  o n  a l i n e .  The e n t i r e  l i n e  mlust he r e e n t e r e d .  
Tuo:  F r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a m i s t a k e  a f t e r  t h e  
d a t a  has been e n t e r e d  and p r i n t e d .  YOU may choose t h e  e n t r y  t o  he 
c o r r e c t e d .  
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PARTICULATE SAMPLE RECOVERY .AND ZNTEGRITY 

- _  Run No. 
,# - -,y /  

Sample Box No. I O  Recovery Dace /(? - HJ -.?'I 

P l a n c  (3.- 
Sample Locac ion  , ., 1 Sample Dace 

Sample Type 

F i l c e r  No. fll'?- 

&%eriat 0- 

Cleanup Pe r son  OI . C  -~ fi I i'( , . 0 D 

- 

1 SILICA GEL MOISNRE A d D / O R  SAMPLE 

1 2 3 4 5 I 
I Impinger  Typed/ L - 5 M - -  

Imp i n g e r  So!uc i o n  U & O  - 
F i n a l  volume (vc)b/ / .L? 107 D ' i l%h 
I n i c i a t  volume (ve)b/ /d /vL: 1 -2eL5- 
Nec vo!me (uc)b/ a r t A z L = - -  I 

I 
- 1  

----- imp i nge r Sequence 

-- 

----- Sample NO.(~) 
Combined impinge r  concencs .  Sample No. 
L i q u i d  Level Harked C o n c a i n e r ( s )  S e a l e d  
D e s c r i p c i o n  oi -p inge r  S o l u c i o n  

t o c a l  aoiscure, 9 - 
co to r  

I 

- a /  
b /  I n d i c a c e  v a l u e  i n  u n i c s ,  ml o r  p 

S = Creenburg-Smich s c a n d a r d ,  ?i = H o d i f i e d ,  0 = O c h e r  

- 
NCOVERED SAMPLE 

?robe  Xinse: Sample No. Dry CdCch: S m p l e  Na. 
Liqu id  Level  Harked - 
S e a l e d  S e a l e d  

L i q u i d  L e v e l  Yarked - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Harked - S e a l e d  

De s c r i p c i o n  

I z p i q e r  ? i n s e :  Sample No. Acecone Blank: Sample No. 
L i q u i d  Level  Yarked - 

' J acer  S tank:  Sample No. F i l c s r  Blank: Sample No. 

Sam? l e  O i s p o s i c  i o n  
C a r r i e r  Dace Shipped: 
7 e n a r k s :  

Dace o f  l a b o r a c o r y  cuscody S e a l ( s )  b roken  by 
Personne  1 accepc  i n s  cuscody Dace broken  
3ena r k s  : 
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MIDWEST RESEARCH INSTITUTE 

W k i k  3- 

RUN 1 -5 
MRI Project Number 
Field Dates 

SampTing Location 4 l .  t 

< / q ' , j / -  L y.< 
Plant 1 :/;l --f ,L 

Sampling Date ,c . "I 

FIELD CREW 
/ 

Crew Chief 

Testing Engineer 1 .;+,A QJk) 
L J i L C i .  \ , I 

2 3 '  
3 

Engr. Technician 1 D A  
L 
3 

Process Engineer I 
9 

1-28 
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1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H20 

AVERAGE METER TEMPERATURE (AMBIENT+tOeF),oF 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

NOMOGRAPH DATA 

AH@ 

Tm avg. 

Z H20 

BAROMETRIC PRESSURE AT M n E R .  in. Hg 

STATIC PRESSURE IN STACK, in. Hg 

( P m M .  074STACK GAUGE PRESSURE in in. HzO) 

- 2 . y  
Pm ls4.46 

2% x3 
PS 

RATIO OF STATIC PRESSURE TO METER PRESSURE I "/Pm 

I Tsave. I 330 AVERAGE STACK TMIPERATURE. O F  

AVERAGE VELOCITY HEAD. in. HzO 

MAXIMUM VELOCITY HEAD. in. HzO 

C FACTOR 

CALCULATED NOZZLE DIAMETER, in. 
( 7 0  

I 4 2d-D ACTUAL NOZZLE DIAMETER, in. 

I I 8 -7 REFERENCE I p .  in. $0 

€PA (Owl 234 
4/12 
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ISOKINETIC SAMPLING WORKSHEET 

Plant  poL”L.y Dace ( 0  -3) 

Test Nmber - Sampling Locacion DdJ,,,, - zkLp I n i t i a l  Z C  J- 

I s o k i n e c i c  sampling equat ion:  

V m i  = K czl 
Where: K =  5.168 (TmaVg + 460) (Cp) (ei)  (Mf) (Dn2) 

r 
Vmi = Volume of che mecer per  sampling i n t e r v a l ,  E t  3 

K = Conscant of f i x e d  and assumed paramecers, 
d imens ion les s  

A P s  = V e l o c i t y  head of S p i c o t .  inches  H20 

TS = Stack temperature, O F  
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ONSITE ISOKINETIC PERFORMANCE D E T E R M I N A T I O N  

C o n p u t a t i o n s  made on  t h e  R a d i o  Shack. TRSBO Pock.e t  Conpl-lter 
F ' l a n t  OWL- ". D a t e  / 0 -2 2-g/ 

i%C r S a n p l i n q  L o c a t i o n  UGCLG~C I & Nane 
Ficin Miinher 

ISOKINmC EQUATION 

E:.:ecl.ition of proqran:  
C a n p u t e r  must  he i n  DEF ( d e f i n e )  n o d e .  I f  a mi s t ake  is n a d e  when 
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  two  c o r r e c t i o n  n o d e s .  
O n e :  P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a n i s t a k e  h e f o r e  
e n t e r i n s  a l l  t h e  d a t a  on a l i n e .  T h e  e n t i r e  l i n e  n u s t  he r e e n t e r e d .  
Two: Press SHIFT C i n  o r d e r  t o  co r rec t  a n i5 t ak . e  a f t e r  t h e  
d a t a  h a s  heerl e n t e r e d  and  p r i n t e d .  Yoi.1 nay c h o o s e  t h e  e n t r i j  t o  h e  
c o r r e c t e d .  
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY 

- 
P l a n c  . ,  L Run No. .. 
Sample Box No. -3 Recovery Dace , c> -.(.I 
Sample Type c l e a n u p  Pe r son  F ~ L . ~  I , 0 

Sample Dace /L' .3..J - s f  . .  Sample Locac ion  ,.,* 1' b+ 

F i l c e c  No. 5],,f- ';r 

e r i a  I De scr ipc  ion 

I SILICA GEL HOISTIJURE AND/OR SAHPLE 

I 2 3 4 5 I 
I 

----- l n p  i n g e r  Sequence 
Irnpinger T y p e d  A . y  , c y  ,.r 
Irnpinger So luc  ion 
F i n a l  Volume (w)b/ 
I n i c i a l  Volrrme (uc)b/ cc 
Yec v o l m e  (vc)b/ Z E A L = - -  I A? 
Sample N O . ( ~ )  
Combined impinge r  c o n c e n c s ,  Sample No. 
L iqu id  Leve l  Harked Container( s) S e a l e d  
D e s c r i p c i o n  o f  Impinge r  Solution 

' 737.7 
&>-Z 
LA-- 

I 7 3 L . . I  - &--- 
& 

I S i l i c a  Gel ----- 
C o l o r  

I 
Toca l  Moiscure .  gm 1 

- a 1  - 51 I n d i c a t e  value i n  u n i c s ,  m l  o r  p 
5 = Greenburg-Smith scanda rd ,  Y = X o d i f i e d ,  0 = Orher 

RECOVERED SAMPLE 

?robe  Rinse :  Sample No. Dry Cacch: sampte No. 
L i q u i d  Level  Marked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Harked - 
S e a l e d  S e a l e d  

L iqu id  Leve l  Harked - S e a l e d  

De scr ip  c i o n  

1-pinger Xinse :  Sample No. Acecone Blank: Sample No. 
L i q u i d  Level  Yarkea  - 

' i a ce r  Blank: Sample NO. F i l c e r  Blank: Sample Yo. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped: 
Rexarks :  

Dace o f  Laboracory cuscody  S e a l ( s )  b roken  by 
? e r s o n n e l  a c c e p c i n g  cuscody Dace broken  
Rema r k s  : 
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MIDWEST RESEARCH INSTITUTE 

-nl&\ 5 
RUN x S - G  .& 

MRI Project Number 
Field Dates 

&J'qL - A a 3  
Plant 3 3  c 

Sampling Date - - Sarnpring Location ~ j a e ~ ~ ~ c  c L / e f  

2 

FIELD CREW 

Crew Chief Lc/a /At%- 
Testing Engineer 1 -T?r if; 

2 
3 

- 

Engr. Technician 1 D, L . 
9 c 
3 

L I 

i 
i 

Mffl - F o n  PO (10/72) 1-34 
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I 
1 
I 
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I 

NOMOGRAPH DATA 

PLANT 
I 

DATE /0-27-3/ 

SAMPLING LOCATION 84c 1; d c d e  z w  / P f  

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H20 

AVERAGE METER TEMPERATURE (AMBIENT+20eF).eF 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER. in. Hg 

I, 

STATIC PRESSURE IN STACK, in. H g  -2.y 
( P m H . 0 7 4 S T A C K  GAUGE PRESSURE in in. H 2 0 )  

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. O F  

AVERAGE VELOCITY HEAD. in. lip 

MAXIMUM VELOCITY HEAD. in. H 2 0  

C FACTOR 

CALCULATED NOZZLE OIAMETER. in. 

430 ACTUAL NOZZLE DIAMETER. in. 

REFERENCE A p ,  in. H z O  

€PA (Ourl 2 3  
4/12 
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I 

Dn Nozzle diamecer,  inches 

Barometric p r e s s u r e ,  inches Hg Pb 

ISOKINETIC SWLING WORKSHEET 

P l a n t  0 we.? Date (0-27-31 
Sampling Location f%.& & * r e  7.. e f  I n i t i a l  /z c . 1  
Tes t  Nwnber - < 

.2$7 
a z  ao 

I s o k i n e t  ic samp 1 i ng  e quat ion: 

5.168 (ma,* + 460)  ( cp )  ( e i )  (Mf) ( ~ " 2 )  

Jp6- 

vmi = V o l m e  of &e meter p e r  sampling i n t e r v a l ,  f t 3  

m e r e :  K =  

K = ConsCant of f i x e d  and assumed parameters ,  
dimensionless  

O P s  = Veloc i ty  head of S p i t o t .  i nches  H20 

Ts = Scack temperature ,  O F  

Assumed average meter temperature ,  O F  I I 70 I 
P i c o t  c o e f f i c i e n t  

Sampling t ime i n t e r v a l ,  minuces 

Mole f r a c t i o n  dry g a s  Mf 
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ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

Computat ions m e on t h e  Rad io  Shack TRSBO Pocket  Computer 
P l a n t  go w 6- Date  L 0 - 27 - B ( 
Sampl ing L o c a t i o n  r- 1,k 
Ri.in Number - #') - Name .Zrr 

ISOKINETIC EQUATION 

ST T.= A w q .  s t a c k  tempera tu re  (OF) 
DS WOL= D r y  s t a n d a r d  c u h i c  f e e t  
STACK W =  W e l o c i t y  i n  s t a c k  (FPII) 
T I M E =  D u r a t i o n  of t e s t  ( m i n u t e s )  
STACK P= P r e s s u r e  i n  s t a c k ,  a b s o l u t e  ( i n .  Hq) 
M f =  Mole f r a c t i o n  d r y  gas ((100-%H,0)/100) 
NOZZLE D= Nozz le  d iamete r  ( i n . )  

E:-:eci.ition of proqram : 
Computer n ~ l s t  be i n  DEF ( d e f i n e )  node. I f  a m i s t a k e  is made when 
e r l t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  nodes. 
Orle: Press  SHIFT F i n  o rde r  t o  c o r r e c t  a m i s t a k e  he fo re  
e n t e r i n s  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  m ~ i s t  he r e e n t e r e d .  
Tuo: Press  SHIFT C i n  orde r  t o  c o r r e c t  a n i s tak .e  a f t e r  t h e  
d a t a  has heen e n t e r e d  and p r i n t e d .  You n a y  choose t h e  e n t r y  t o  he 
c o r r e c t e d .  
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PARTICULATE SAMPLE RECOVERY *ND INTEGRITY 

P l a n t  CX.1L..e/N Run No. T - L i .  l3 

Sample aox No. G Recovery Dace / c  -A7 -.?I 

F i l c e r  No. /// 

/A4 ha- Sample Locac ion  Sample Dace /I; 2 7 - y /  - 

c l e a n u p  Pe r son  ( , , t I ~ L c . P .  - Sample Type I. 1 \5 

Sample No. 
Sanp le  X a c e r i a l  D e s c r i p c i o n  

MOISTURE .AND/OR SAMPLE 1 SILICA GEL 

1 2 3 4 5 I 
I Impinger  T y p e d  r(L./y/y- 

Impinge r Soluc  i o n  a=-- 
----- Impinqer Sequence 

F i n a l  volume (u%)b/ f#$ i d l  do 
I n i t i a l  VoLlnae (x)- La?---- 
Nec ‘/olume ( r x ~ b l  
Sample N o . ( s )  
Combined impinge r  c o n c e n c s ,  Sample No. 
L i q u i d  Level  Yarked  C o n c a i n e r ( s )  S e a l e d  
D e s c r i p c i o n  oE Impinger  S a l u r i o n  

A3--1 a- 
Colo r  du-p 

I S i l i c a  Gel ----- 
I 

T o c a l  n o i s c u r e ,  gm 7 - 
- a /  
b /  I n d i c a c e  v a l u e  in u n i c s ,  m l  o r  gm 

S = Greenburg -Su i& scanda rd ,  Y = Y o d i i i e d .  O = Ocher  

- 
RECOVERED SA2XPL.E 

Dry Cacch: SampLe No. 
De sc r i p c  i o n  

Probe R inse :  
L i q u i d  Level  Marked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Xarked - 
S e a l e d  S e a l e d  

L i q u i d  L s v e l  Yarked - S e a l e d  

I s p i n g e r  3inse:  Sample No. Acecone Blank: Sample No. 

L i q u i d  Level  Yarked - 
Za c e r 8 l ank:  Sample No. F i l c e r  BLank: Sample So. 

Sm..ple D i s p o s i ~ i o n  
C a r r i e r  Dace Shipped:  
.?enarks : 

Oace o f  Laboracory  cuscody  S e a l ( s )  b roken  by 
Personne  1 a c c e p t i n g  cuscody Dace broken  
R e i a r k s :  
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MIDWEST RESEARCH INSTITUTE 

RUN 1- '7 
MRI Project Number qsciJ - L Cd 
Field Dates 

FIELD CREW 

Crew Chief L:ab h:-i- 

Testing Engineer I A, . Qv I L  
1 \- 

~ 

3 

Engr. Technician 1 

2 
3 

I ,  Lob Technician 1 CAY, Q- . \\I 
2 

Process Engineer 1 
2 

Other 
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NOMOGRAPH DATA 

PLANT 

DATE /D-B6 -81 

SAMPLING LOCATION a,c,,,, J- k/p 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H20 

AVERAGE METER TEMPERATURE (AMBIENT+ ZO0F) ,OF 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg 

STATIC PRESSURE IN STACK, in. Hg 

( P m B . 0 7 4 S T A C K  GAUGE PRESSURE in in. H2D) 

- 2, f ;#17 c 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. "F 

AVERAGE VELOCITY HEAD, in. H20 

MAXIMUM VELOCITY HEAD, in. H$ 

C FACTOR 
~~~ 

CALCULATED NOZZLE DIAMETER, in. 

ACTUAL NOZZLE DIAMETER. in. 4 / { 
REFERENCE ~ p ,  in. H2O 

EPA (DuI) 234 
Vl2 

1-41 
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ISOKINETIC SAMPLING WORKSHEET 

P l a n t  Date I O  - A 6  -8 1 
Lu,h,d r -  J k ( - r  I n i t i a l  Rc c -7 

Sampling Loca t ion  
Tes t  Nmber  - 

m a v g  Assumed ave rage  meter cemperacure,  O F  

I s o k i n e t  i c  sampling equa t ion :  

V m i  = K 

6 5- 

Where: 

Sampling t i m e  i n t e r v a l ,  minuces 

Mole f r a c t i o n  d r y  g a s  

Nozzle d i a m e t e r ,  i n c h e s  

5.168 (Tmavg + 460)  (Cp) ( e i )  ( M f )  (Dn’) 
K =  r 

3 V m i  = Volume of  t h e  meter p e r  sampling i n t e r v a l .  f t  

K = Cons tan t  of f i x e d  and assumed pa rame te r s ,  
d imens ion le s s  

~~ ~~ ~ ___ 

Bi 3 
Mf ,8 
Dn , ,2Y9 

A P s  = V e l o c i t y  head of  S p i t o t ,  i n c h e s  H20 

Ts = Stack t empera tu re ,  O F  

( P i t o t  c o e f f i c i e n t  I c p  I ,Av I 

IBarometr ic  p r e s s u r e ,  i n c h e s  Hg 
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ONSITE I S O K I N E T I C  PERF0RflANC.E DETERPIINATION 

i o n s  made on t h e  R a d i o  Shack. R S  0 F'ock.et Computer 
Da te  !OLzbl 
Name 

ISOKINETIC EQUATION 

. ~, 0 , -. f 

ST T.= Avq. stack.  t e m p e r a t u r e  ( F )  
DS VOL= D r y  s t a n d a r d  cc ih ic  feet. 
STACK V =  V e l o c i t y  i n  stack.  (FF'fl) 
TIME= Di - i ra t ion  of  t e s t  (nini. i tes) 
STACK F =  P r e s s u r e  i n  s t a c k ,  ahso l i - i te  ( i n .  Hq) 
Mf= Mole f r a c t i o n  d r y  qas ( (100 -%H,0 ) /100 )  
NOZZLE D= N o z z l e  d i a m e t e r  ( i n . )  

€:.:e c IJ t i on o f  p r o q r a m : 
Compiuter must he i n  DEF ( d e f i n e )  mode. I f  a mis tak-e is made wherl 
e r i t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  two  c o r r e c t i o n  modes. 
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a mi5tak.e b e f o r e  
e n t e r i n s  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  m u s t  he r e e n t e r e d ,  
Two: Press =I_F_I C i n  o r d e r  t o  c o r r e c t  a m i s t a k e  a f t e r  t h e  
d a t a  has heen e n t e r e d  and p r i n t e d .  Yov may choose t h e  e n t r y  t o  he 
c o r r e c t e d .  
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY 

P l a n e  /%,u%c./ Run No. L- 7 - 
L ,.I L. Sample Dace / O  -J& .-‘d( 
.P . J & .~X’/ 

Sample L o c a t i o n  
Sample Box No. Recovery  Date /O 
Sample Type C leanup  P e r s o n  ~ c ~ d  

F i l t e r  No. / q.5 
Sample No. 
Sample M a t e r i a l  D e s c r i p c i o n  - 

MOISTURE AND/OR SAMPLE I SILICA GEL 

1 2 3 4 5 1  
I I m p i n g e r  T y p e d  / I ? _ s L M -  ’ w3.5 
1 L2.2z-7- 

Nee Volume ( a ) b /  _heiTLL--  1 3 -  

L i q u i d  L e v e l  Marked Container01 

----- I m p i n g e r  Sequence  

l m p i n g e r  S o l u t i o n  
F i n a l  Volume (w)b/ ’I 2- 
Initial voime (a )Y / @ E  / ~ i ,  

Sample N O . ( ~ )  
Combined i m p i n g e r  c o n t e n t s ,  Sample No. C o l o r  

De sc r i p  e i o n  o f  Imp i n g e  r So l u c  i o n  

Ht.7 a - --- 
- 

I - - - _ _ -  

T o t a l  M o i s c u r e ,  grn 43.1 
a /  S = Creenburg -Smi th  s t a n d  d ,  M = M o d i f i e d ,  0 = Ocher 

- b /  
Y - 

I n d i c a t e  v a l u e  i n  u n i t s ,  m l . o r  gm 

RECOVERED SAMPLE 

Sample No. 
D e s c r i p c i o n  

P robe  R i n s e :  Sample No * * 2 2  Dry Cacch:  
L i q u i d  Leve Marked - 
S e a l e d  S e a l e d  

I m p i n g e r  ‘ l i n se :  Sample No. Acecone  Blank:  Sample No. 
L i q u i d  L e v e l  Marked - 
S e a l e d  S e a l e d  

L i q u i d  L e v e l  Marked - S e a l e d  

L i q u i d  L e v e l  Marked - 
Water  Blank:  Sample No. F i l c e r  Blank:  Sample No. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Sh ipped :  
Remarks: 

Dace o f  l a b o r a c o r y  c u s t o d y  S e a l ( s )  b roken  by 
P e r s o n n e l  a c c e p c i n g  c u s c o d y  Dace b roken  
Remarks: 
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MIDWEST RESEARCH INSTITUTE 

~ , . - 

RUN r-8 
MRI Project Number 4‘2?9/ - L Z.3 
Field Dates 
Plant Oe&r-  
SampTing Location i ’&w~os.c~ rm//t 

- 

Sampling Date /012 7 -?/ 

FIELD CREW 

Crew Chief er 

Testing Engineer 1 s fdt.4 
n 

3 

Engr. Technician 1 I 

2 
3 

Lob Technician 1 
2 - 

~ 

Process Engineer 1 - 
Other 

~ 

1 
2 
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CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H20 

I 
I 

AH@ / f 8 y  

NOMOGRAPH DATA I 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg 

7. H*0 $ 0  

pm 9;24:&';70 

AVERAGE METER TEMPERATURE (AMBIENT +ZO0F).'F I T b g .  

( P m M . 0 7 4 S T A C K  GAUGE PRESSURE in in. H20) p, 

STATIC PRESSURE IN STACK, in. Hg -m  I 

AVERAGE STACK TEMPERATURE, O F  

AVERAGE VELOCITY HEAD, in. H20 

.7 . 
lavg. s qO 

A *avg. C 3 

T 

RATIO OF STATIC PRESSURE TO METER PRESSURE 1 ps/Pm 

MAXIMUM VELOCITY HEAD, in. Hfl  

C FACTOR 

CALCULATED NOZZLE DIAMETER. in. 

ACTUAL NOZZLE DIAMETER. in. 

APmaI.  / / 
, 7 y  
o . a ~  

I c9Sc3 
REFERENCE 0 0 ,  in. H20 

4 

EPA (Our) M 
4 / l 2  
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ISOKINETIC SAMPLING WORKSHEET 

P l a n t  r3ow,-* Date / O  .- a7 - at 
Sampling Loca t ion  nOu&?.cir zc. l e t  I n i t i a l  R c r  
T e s t  Number - 

I s o k i n e c  ic  s a p  1 i n g  e quat  ion: 

a 

Vm. = K 1 

~ ~~ ~- 

Mole f r a c t i o n  d r y  g a s  

Nozzle diamecer ,  i n c h e s  

Barometr ic  p r e s s u r e ,  i n c h e s  Hg 

Where: 

~ ~ ~~ 

Mf 

Dn 

Pb 

5.168 (TmaVg + 460) (Cp) (01) (Mf) (Dn') K =  
F '  

3 V m i  = Volume of t h e  meter p e r  sampling i n t e r v a l ,  f t  

K = Cons tan t  of € ixed  and assumed pa rame te r s ,  
d imens ion le s s  

LIPS = V e l o c i t y  head of  S p i c o t ,  i n c h e s  H20 

Ts = Stack  t empera tu re ,  OF 

h a v g  Assuned ave rage  meter remperacure,  OF 

l p i t o c  c o e f f i c i e n t  I c p  

Isampling time i n t e r v a l ,  minutes  I ei  

I I 
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O N S I T E  ISOKINETIC PERFORMANCE D E T E R M I N A T I O N  

i o n s  made o n  t h e  R a d i o  Shack. T H S  0 P o c k e t  Compclter 
D a t e  lO\zZ 
N a m e  ?c5 - P l a n t  

Samp 1 i nq L o c a t  ion- 
R u n  Ni.imher - 

ISOKINETIC EQUATION 

ST T . =  Avg.  s t a c k  t e m p e r a t u r e  ( O F )  

DS VOL.= D r y  s t a n d a r d  c u h i c  feet, 
STACK V= V e l o c i t y  i n  s t a c k .  (FPM) 
T I M E =  0i . i ra t ion o f  t e s t  ( n i n u t e s )  
STACK P= P r e s s u r e  i n  s t a c k ,  a h s o l ~ i t e  ( i n .  H q )  
M f =  Mole f r a c t i o n  d r y  q a s  ( (100-%H,0) /100)  

L 

NOZZLE O= Nozzle d i a m e t e r  ( i n . )  .. ... ; 1:i:.:= 1 ,<.~ = 

l i  

! 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
,I 
I 
I 
I 
I 

Execution of program:  
Computer  m u s t  h e  i n  DEF ( d e f i n e )  mode. I f  a m i s t a k - e  is n a d e  when 
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  n o d e s .  
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a mistake h e f o r e  
e n t e r i n s  a l l  t h e  d a t a  o n  a l i n e .  The  e n t i r e  l i n e  n u s t  h e  r e e n t e r e d .  
Two: P r e s s  SHIFT C i n  o r d e r  t o  correct, a mistake a f t e r  t h e  
d a t a  h a s  h e e n  e n t e r e d  and  p r i n t e d .  You n a y  c h o o s e  t h e  e n t r y  t o  h e  
c o r r e c t e d .  1-50 
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY 

P l a n t  / ? l o t 5 4  - v R u n  No. z- Y 
Sample L o c a c i o n  w'. f Sample D a t e  /I, -A 1 -c / 
Sample Type m . K o $ -  ,s c l e a n u p  P e r s o n  -, I )  

F i 1  t e r  No. a 
Sample B o x  No. Recovery  Dace 7 7 - \ /  

- 

Sample No. 
Sample Mace r i a  1 D e s c r i p t i o n  

1 SILICA GEL MOISTURE AND/OR SAMPLE 

= e*-- I m p i n g e r  S o l u t  i o n  
F i n a l  Volume (wc)k/ --- 
I n i t i a l  volume (vt)kl I C C  I O 0  0 
Net Volume (w)b/ *,ro--- ,L 1 2 4 -  
Samole No. l s )  , * : - : - - ^ ~ .  I JL'zCa ----- . ,  

C o l o r  Combined i m p i n g e r  contents, Sample No. 

D e s c r i p t i o n  o f  Imp i n g e r  S o l u t i o n  
L i q u i d  Level Harked  C o n c a i n e r ( s )  S e a l e d  I 

T o t a l  M o i s t u r e ,  gm 7c.q ,. 
I J 

- a /  
b/ 

S = Greenburg -Smi th  s c a n d a r d ,  M = M o d i f i e d ,  0 = O t h e r  
I n d i c a t e  v a l u e  i n  u n i c s ,  m l  o r  p - 

RECOVERED SAMPLE 

Dry C a t c h :  Sample No. P robe  R i n s e :  
D e s c r i p c i o n  

S e a l e d  S e a l e d  

L i q u i d  Level Marked 

S e a l e d  S e a l e d  

S e a l e d  L i q u i d  Level Marked - 

I m p i n g e r  Xinse :  Sample No. Ace tone  Blank:  Sample No. 
- L i q u i d  Level Marked - 

Water  Blank:  Sample No. F i l t e r  Blank:  Sample No. 

Sample D i s p o s i t i o n  
C a r r i e r  
Remarks : 

Date of l a b o r a t o r y  c u s c o d y  
P e r s o n n e l  a c c e p t i n g  c u s t o d y  
Remarks : 

Date Sh ipped :  

S e a l ( s )  b roken  b y  
Dace b roken  

1-51 
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ANDERSEN HCSS (INLET PARTICLE SIZING) 
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MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  S i z i n g  - Andersen (JCss 

MRI Project Number L)&/ 1-&3 
Field Dates 
Plant &,)EN 
SampTing Location 1 ~ y ,  - 
Sampling Dote I O I Z i l  IRI 

FIELD CREW 

Crew Chief 1. wflU€Iz 

Testing Engineer 1 ST,J(-T~ 
2 
3 

Engr. Technician I - 
3 

Lab Technician 1 &PEl  EL 
2 
3 

Process Engineer 1 
2 

Other 1 
2 
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ANDERSEN SAMPLING CALCULATIONS 

Planc Dace \0[2b(0/  
Sampling Locacion IiYLEi 
Test N Q .  

I n i t i a l  R C T  - - - -  
- 

~ 

Veloc icy  head a t  sampling l o c a c i o n ,  in. H20 

Scack cemperacure a t  sample p o i n t ,  OF 

Barometr ic  p r e s s u r e ,  i n .  Hg 

S c a c i c  p r e s s u r e  i n  s t a c k ,  in. Hg -2' I 
(Pb) + (0 .074  x gage p r e s s u r e ,  in. H20) 

A P s  / I  I 

Ts 35 3 

2% 

Z W 6  

Pb 

P s  

P e r c e n t  m o i s t u r e  in gas scream by volume 

Mole f r a c c i o n ,  d r y  gas 100 - % H20 
100 

% H20 20 

I Md 

Molecular  w e .  d r y  s c a c k  g a s ,  l b / lb -mole  
(% C O 2  X 0.64)  + (% 02 X 0.32) + (% N2 + % CO x 0.28) 

Molecu la r  w t .  scack g a s ,  l b / lb -mole  
(Nd) ( M f )  + 18(l - Mf) 2 6 . 9 7  M s  

Scack v e l o c i c y ,  f p m  

5,128.8 ( C p )  

~ s s u m r a  met?r  t emperacure ,  O F  

vs  
Y L / O  

Tm 7 0  

Calcul-nozzle diamecer ,  i n .  

I s o k i n e c i c  sanp le  s t a c k  c o n d i t i o n s ,  f c3 /min  

V s  ( 0 . 0 0 6 9 4 )  ( 7 )  

3 24 , where Fs = 0.5 t o  0.75 f c  /min 

Fs 

I553 
~ 

C a l c u l a t e d  m c e r  f l o w  r a t e ,  f t 3 / m i n  
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D N S I T E  ISDKINETIC PERFORMANCE D E T E R M I N A T I O N  

S a n p l i n s  L o c a t i o n  Name 

ISOKINFTIC EQUATION 

r - : . .  ST T.=  Avq. s t a c k  t ' e n p e r a t u r e  ( O F )  

STACK V= V e l o c i t y  i n  s tack (FPfl) j:,:! 6.4 

TIME= D u r a t i o n  o f  t e s t  ( n i n u t e s )  , 

~ . 1B 
1 ,. 1 :: 0 .  ;:!5 :j4 ; 
. .. DS V O L =  D r y  s t a n d a r d  c u b i c  f e e t  

L ,  , ~ L , l . : : : : ~ ~ ~ , ~ ~ , ! ~ . ~  
,-. ',)Ci\., .:F.ci'j," :!Z :, - STACK F'= P r e s s u r e  i n  s t a c k ,  a b s o l u t e  ( i n ,  H q )  

NOZZLE D= N o z z l e  d i a n e t e r  ( i n . )  
M f =  Mole f r a c t i o n  d r y  q a s  ((lOO-XH,O)/lDO) IF<JC:Tl:ii2= j, , I]<,.? 

E x e c u t i o n  of  p r o q r  an:  
Conpu te r  n u s t  b e  i n  DEF ( d e f i n e )  n a d e .  If a n i s t a k e  is n a d e  u h e n  
e r f t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  n o d e s .  
O n e :  Press SHIFT F i n  o r d e r  t o  c o r r e c t  a n i s t a k . e  b e f o r e  
e n t e r i n s  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  nlust be r e e n t e r e d .  
Two: Press SHIFT C i n  o r d e r  t o  c o r r e c t  a n i s t a k e  a f t e r  t h e  
d a t a  h a s  heem e n t e r e d  and p r i n t e d .  You nay  c h o o s e  t h e  e n t r y  t o  be  
c o r r e c t e d .  
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY 

65a d c - 8  ,CN Run No. 5 - -  &. 1 
Plane  
sample Locac ion  Sample Dace 1012b)Rl 

Sample Type 1K 5s Cteanup P e r s o n  c-,, I'm i 
Sample Box NO. Recovery Dace - -  b l  

- - Filter No. 
Sample No. 
Sample H a c e r i a t  D e s c r i p c i o n  

nolSNFE .AND/OR SAMPLE I SILICA GEL 

t 2 3 4 5 I 
I 

Impinge? Sequence ----- 
I m p  i n g e r  ~ y p e d  lYL--- 

I I m p  i n g e r  So luc  i o n  P- ,d  14.0 

I -- F t n a l  volume (m)Y / 

Initial volme (ut)bl / a ~  / O O  -- ----- I -- Nee volume (vc)bl 
Sample NO.(~) 
Combined impinge r  c o n c e n c s ,  Sample No. 
L i q u f d  L e v e l  Marked C o n c a i n e r ( s )  S e a l e d  
D e s c r i p c i o n  o f  Impinge r  S o l u c i o n  

-- 

I S i t i c a  G e l  ----- 
C o l o r  

I 

T o c a l  H o i s c u r e ,  gm 

- a /  - b /  I n d i c a c e  v a l u e  in u n i c s .  ml o r  p 
S = Greenburg-Smirh  s t a n d a r d ,  M = H o a i f i e d ,  0 = Ocher  

RECOVE-ED S&H.PLE 

Probe  R inse :  Sample No. Dry Cacch: Sample No. 
L i q u i d  Leve l  Xarked  - D e s c r i p c i o n  
S e a t e d  S e a l e d  

L i q u i d  L e v e l  Harked  - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Harked - S e a l e d  

:=.pinger 3 i n s e :  Sample No. Acecone Blank: Sample No. 
Liqu id  Level  ?!,,iced - 

Va c e  r B Lank : Sample NO. F i l c e r  S l a n k :  Sample No. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped: 
Remarks : 

Dace o f  t a b o r a c o r y  cuscody  S e a l c s )  b roken  by 
P e r s o n n e l  a c c e p c i n g  cuscody Dace broken  

~ Remarks: > .  : ,: .,TT: I . l i : ~  ~r . ,  !\ ,:: , : \  .... , 1 . .  '5 . , ,  , a .  

i ~. ./- :, ' ~ I- , ,.1 ,_ - . .. ~ ..I 
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MIDWEST RESEARCH INSTITUTE 

.Part ic le Siz ing - Andersen 

RUN 1- 1- a 
MRI Project Number c/f$?/ - I  p 3 
Field Dates 

Sampl i ng Loca tian 
Plant Lklcz. c 

Sampling Dote /(>-,l j - y l  
L b . Q > +  

FIELD CREW 

Crew Chief 3 
Testing Engineer 1 4n,~~z 

2 
c. 

Engr. Technician 1 
1 

Lab Technician 

Process Engineer 

Other 

3 

I 
2 

1 
2 - 

1-59 
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~~ 

V e l o c i t y  head  a t  s ampl ing  l o c a t i o n .  in.  H20 

S t a c k  c e m p e r a t u r e  a t  sample p o i n t ,  OF 

ANDERSEN SAMPLING CALCULATIONS I 
P l a n t  I3 Od/C"\ Date l O - - J / - P I  ' 

S m p l i n g  Locac ion  zZa&lc r-1-r I n l c i a l  / 7 c  s 
T e s t  No. L -  1 - 3  e -  

:7 5- 

T S  3fP 
A P s  

B a r o m e t r i c  p r e s s u r e ,  i n .  Hg Pb 

S c a t i c  pressure i n  s t a c k ,  i n .  Hg - 3 , D  
( P b )  _+ (0 .074 x gage  p r e s s u r e ,  i n .  H20) 

PS 

M o l e c u l a r  w c .  s c a c k  g a s ,  l b / l b - m o l e  
(Hd) (Mf) + 18(1 - Nf) 

P e r c e n t  moi scu re  i n  g a s  scream b y  volume 

Mole f r a c t i o n ,  d r y  g a s  

M o l e c u l a r  w t .  d r y  s t a c k  g a s .  l b / l b - m o l e  $g== g,o 

LOO - % H20 
100 

a= I5:?I"v 

(2 CO, - X 0.44) + (% 02 X 0 . 3 2 )  + (% N2 + % GO x 0.28) 

S t a c k  v e l o c i t y ,  fpm 

5 ,128 .8  (Cp) 

7. n20 

Mf 

M d  

V S  

Ca lc . i l aced  n o z z l e  d i a m e t e r ,  i n .  

24 e, u h e r e  F s  = 0.5 t o  0.15 f c  3 .  I m i n  

AcciJaL n o z z l e  d i a m e t e r ,  i n .  

.Assumed m e t e r  t e m p e r a c u r e ,  O F  

I s o k i n e c i c  sample r a c e ,  s c a c k  c o n d i c i o n s ,  f t  3 /min 

V s  ( 0 . 0 0 6 9 b )  (z) - 
I 

("3")* 
C a l c u l a c a d  n e c e r  flow r a t e ,  t't / m i n  

Trul-460 

I 
I 
I 

~ .. . . .- .. . .- 

I 
I 
I 
I 
I 

y i d 0  
DnC 

Dna , fT6 

Tm 

F S  

I s-14 

,3  73- 
Fm 
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O N S I T E  ISOKINETIC PERFORMANCE D E T E R I I I N A T I O N  

C o n p u t a t i o n s  n a d e  on  t h e  R a d i o  Shack. T R S B O  Pock.et  C o n o u t e r  ~~ 

P l a n t  h E N  LNST D a t e  \0\2118l 

Hun Nunher 1-1-7 
S a n p l i n q  L o c a t i o n  SNLIT Nane 5 W T 2 .  

c 

ISOlaNETIC EQUATION 

E x e c u t i o n  o f  p r o q r an  : 
C o n p u t e r  must  b e  i n  DEF ( d e f i n e )  n o d e .  If a n i 5 t a k . e  is made when 
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  n o d e s .  
One: Press SHIFT F i n  o r d e r  t o  c o r r e c t  a n i 5 t a k . e  h e f o r e  
e n t e r i n q  a l l  t h e  d a t a  or1 a l i n e .  The  e n t i r e  l i n e  n t u s t  h e  r e e n t e r e d .  
T w o :  Press  SHIFT C i n  o r d e r  t o  c o r r e c t  a n i s t a k , e  a f t e r  t h e  
d a t a  h a s  h e e n  e n t e r e d  and p r i n t e d .  
c o r r e c t e d .  

You may c h o o s e  t h e  e n t r y  t o  he 
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Run No. I- I -  3, Planc 
Sample Locac ion  ” 
Sample Box No. Recovery Dace 
Sample Type Cleanup Pe r son  

F i l t e r  No. 
Sample NO. 
Sample M a c e r i a l  D e s c r i p c i o n  

3- Samp Le Dace /i? - .> / - Y/ 

. 7 ,- 7 I,/ fii4 

MOISTURE AND/OR SAHPLE I SILICA GEL 

2 3 4 5 I 
I 

I m p  i n g e r  Sequence 
Impinger  T y p e d  
l a p  i nge  r So 1 uc ion 
F i n a l  Volume (wc)bl 
I n i c i a i  v o l m e  (wc)b/ /CO / a ~  fl 
y e t  v o l m e  (rx)bl ----- aS - 2  0 I A- 
S a m p l e  NO.(~) 
Combined i n p i n g e r  c o n c e n c s ,  Sample No. 
L iqu id  Leve l  Yarked Container( 5 )  S e a l e d  
S e s c r i p c i o n  o f  Impinger  S o l u c i o n  

- 
I S i l i c a  G a l  ----- 

C o l o r  
I 

Toca l  Y o i s c u r e ,  gm x 
- a /  
j l  I n d i c a c e  v a l u e  i n  u n i c s ,  ml o r  

5 = Greenburg-Smich scanda rd ,  Y = Modi f i ed .  0 = Ocher 

- 
RECOVERED Sh’lPLE 

Probe Xinse: Sample No. Dry Ca tch :  Sample No. 
L i q u i d  Level  Xarked - D e r c r i p c i o n  
S e a l e d  S e a l e d  

L i q u i d  Level  Yarked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Harked - S e a l e d  

I x p i n g e r  9 inse :  Sample No. Acecone BLank: Sample No. 
L i q u i d  Level  Harked __ 

iiace r B Lank : Sample No. F i l c e r  Blank: Sample ?lo. 

Sample D i s p a s i c i o n  
C a r r i e r  Dace Shipped: 
Remarks: 

Dace o f  l a b o r a c o r y  cuscody S e a l ( s )  b roken  by 
P e r s o n n e l  a c c e p c i n g  cuscody Dace broken 
Xema r k s  : 

’ 1-63 



MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  Sizing - Andersen fip-55 

RUN 1-1-3 
MRI Project Number 
Field Dates 

C/Kq/ - L y.3 
Plant RcnL*.- 
SampTing Location L.4' L+ 

Sampling Date .+? -'! yrc /!?-223-22/ 

Crew Chief T )Ice T 
FIELD CREW 

Testing Engineer 1 
9 

3 

Engr. Technician 1 D L  
" 

3 

Lab Technician I c 7 r ,  L1 !l ,, n? 
2 
3 

Process Engineer I 
2 

Other 1 
2 
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V e l o c i t y  head  a c  sampl ing  l o c a t i o n ,  in .  H 2 0  

S tack  t e m p e r a t u r e  a t  sample p o i n t ,  O F  

Baromet r i c  p r e s s u r e ,  i n .  Hg 

S c a c i c  pressure i n  s t a c k ,  in .  Hg - 3,o 
(Pb)  2 (0 .074 x gage  p r e s s u r e ,  i n .  H20) 

ANDERSEN SAMPLINC CALCULATIONS 

Dace / o  - & 3 i  
I n i t i a l  fWJ 

P l a n t  
Sampling Locacion 
Tesc No. 

APs I ‘3 4 
Ts 33 3 
Pb 2% 5% 

.J Yd’l 
P S  

M o l e c u l a r  W C .  scack  g a s ,  l b / l b - m o l e  
(Md) (Mf) + 18(1 - Mf) 

S tack  v e l o c i t y ,  fpm 

5,128.8 (Cp) 

rpiicenc m o i s t u r e  i n  g a s  scream by volmte  

Ms 

vs  

100 - % H20 
100 

Mole f r a c t i o n ,  d r y  g a s  

I s o k i n e t i c  sample s t a c k  c o n d i t i o n s ,  ft’/min 

V s  ( 0 . 0 0 6 9 4 )  (7)  

(0,- 5- 
M o l e c u l a r  w t .  d r y  s t a c k  g a s ,  Ib / lb -mole  

(% CO, x 0.44) + (% O7 x 0 . 3 2 )  + (% N7 4 t C O  x 0.28) 

F s  

I C a l c u l a t e d n o z z l e  d i a m e t e r ,  i n .  

3 24 ir , where F s  = 0.5 co 0.75 f t  /min 
! 

4 194’ :ccual n o z z l e  diarnecer,  in. 1 
~~ 

A s s m a d  mecer t e m p e r a t u r e ,  O F  4s- 

S3j- 

3 I C a l c u l a c e d  m e t e r  f l o w  r a c e ,  f c  / m i n  Fm 

1-65 
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ONSITE ISOKINETIC PERFORBANCE DETERHINATION 

C o m p u t a t i o n s  made o n  t h e  R a d i o  Shack  TRSEO Pock.et Computer 
P l a n t  L"C.2 D a t e  i c  - 3 2 - P i  
S a m p l i n s  L o c a t i o n  Z&.-. , .  &kt Nane E c r  
R u n  Ni-tmber r -  1 - 3  

* 

ISOMNmC EQUATION 

0 
ST T , =  Avg. s tack ,  t e m p e r a t u r e  ( F )  
DS UOL= Dry s t a n d a r d  cuhic  f e e t  
STACK V= V e l o c i t y  i n  stack.  (FPH) 
TIHE= D i - i r a t i o n  o f  t e s t  ( n i n u t e s )  
STACK P= P r e s s u r e  i n  s t a c k ,  abso l i - i t e  ( i n .  H q )  
V f =  H o l e  f r a c t i o n  d r y  qas 
NOZZLE D= N o z z l e  d i a m e t e r  ( i n . )  

(( lOO-XHZO)/lOO) 

E x e c u t i o n  o f  p rogram:  
Computer nust  he i n  DEF ( d e f i n e )  mode. If a m i s t a k e  i s  made when 
e n t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes.  
One: F r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a m is tak .e  b e f o r e  
e n t e r i n g  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  nus t  h e  r e e n t e r e d .  
Tuo: P r e s s  SHIFT C i n  order  t o  c o r r e c t  a m i s t a k e  aft.er the 
d a t a  h a s  heen  e n t e r e d  and p r i n t e d .  YOLI n a y  choose the  e n t r y  t o  h e  
c o r r e c t e d .  

1-67 



PARTICULATE SWPLE RECOVERY AND INTEGRITY 

Run No. s- I .-3 P l a n c  
Sample L o c a t i o n  &FT Sample Date  

Sample Box No. 
Sample Type 

Recovery Dace * L’ 

Cleanup  P e r s o n  MJB 
F i l t e r  No. 7-( 7 
Sample No. 
Sample M a t e r i a l  D e s c r i p t i o n  

MOISTURE AND/OR SAMPLE I SILICA GEL 

1 2 3 4 5 I 
I Imp  i n g e r  T y p e d  A-- 

I m p i n g e r  S o l u c i o n  L O  

Nec v o l m e  (E)’/ _LL---- z IU- 

----- I m p i n g e r  Sequence  

-&z-- 
‘ 3 2 -  F i n a l  Volume (w)b/ / i 7  ,r2 

I n i t i a l  v o l m e  ( w ) Y  a ,.OB I 35”3 

S a m p l e  N O . ( ~ )  ----- I S i l i c a  Ge l  
Combined impinge r  c o n c e n t s ,  Sample No. 
L i q u i d  L e v e l  Harked  C o n c a i n e r ( s )  S e a l e d  
D e s c r i p t i o n  oE I m p i n g e r  S o l u t i o n  

C o l o r  
I 

T o t a l  M o i s t u r e ,  gm 2c&> 

- a /  
- b /  

S = Creenburg -Smi th  s t a n d a r d ,  M = Y o d i f i e d ,  0 = Ocher  
I n d i c a t e  v a l u e  in u n i t s ,  ml O K  gm 

E C O V E R E D  SAMPLE 

Probe  R inse :  Sample No. Dry Ca tch  : Sample No. 
L i q u i d  Leve l  Marked - D e s c r i p c i o n  
S e a l e d  S e a l e d  

Liquid L e v e l  Xarked  - 
S e a l e d  S e a l e d  

L i q u i d  L e v e l  Harked - S e a l e d  

I n p i n g e r  Xinse :  Sample No. Acetone  Blank: Sample No. 
L i q u i d  Leve l  Marked - 

Water Blank:  Sample No. F i l t e r  Blank:  Sample No. 

Sample D i s p o  sic i o n  
C a r r i e r  Date  Sh ipped :  
Remarks: 

Dace of  ~ a b o r a c o r y  c u s c o d y  S e a l ( s )  b r o k e n  by 
P e r s o n n e l  a c c e p c i n g  c u s c o d y  Dace b roken  

1-66 
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MIDWEST RESEARCH INSTITUTE 

Par t ic le  Siz ing - Andersen flcss 

RUN i- 1 - d/ 

MRI Project Number c/yqI -cy3 
Field Dates 
Plant %GO&&- 
SampTing Lbcotion A&+ 
Sampling b t e  /D. J,L - &,/ 

FIELD CREW 
/ 

Crew Chief . 2 d k P  ! : I 

Testing Engineer 1 
1 

Engr. Technician 1 - 

Process Engineer 1 - 
0 ther 1 

2 
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ANDERSEN SAMPLING CALCULATIONS 

Mole € r a c t i o n ,  d r y  g a s  100 - % H20 
100 

- -  T e s t  No. 

I 

Mf 
18 

I *PS I ,7? I V e l o c i t y  head a t  sampling l o c a c i o n ,  i n .  H20 

X o l e c u l a r  vc. s t a c k  g a s ,  Lb/ lb-mole 
(Md) ( M f )  + 18(1 - Mf) 

Ts 337 Scack t emperacure  a t  sample po inc ,  O F  

Baromecric  p ressure ,  i n .  Hg Pb 

M S  
27,f.Z 

S t a c i c  p r e s s u r e  i n  s t a c k ,  i n .  Hg .- 3,0 
(Pb)  - + (0.074 x Sage p r e s s u r e .  i n .  H20) 

Assumed m e t e r  t e m p e r a t u r e ,  OF 

I s o k i n e t i c  sample s t a c k  c o n d i t i o n s ,  €c31rnin 

V 4  (0.00694) ( Z )  

Percenc  m o i s t u r e  i n  g a s  scream by volume I % H 2 0  I 3 U  I 

Tm . S a  

..s-fyc; 
FS 

M o l e c u l a r  w t .  d r y  s t a c k  g a s ,  l b l lb -mole  
(% C 0 7  - x 0.44) + (% O2 x 0.32) + (% N 2  + % CO x 0.28) 

Scack v e l o c i t y ,  fpm 

5,128.8 (Cp) 

vs  

G r v . 4  
C a l c u l a t e d  nozz le  d i a m e t e r ,  i n .  
7 

I F s / V s  
3 .  - 

2 L V  i~ , where Fs  = 0.5 t o  0.15 f t  lmrn 

I I I 

CalculaLed m e t e r  f l o w  r a c e ,  fc3/min 
TIrrl-460 

Fm 
#a7y 

I '  
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O N S I T E  ISOKINETIC PERFORMANCE D E T E R M I N A T I O N  

on t h e  R a d i o  Shack  Pock.et  C o n p u t e r  
F ' l a n t  Date _ -  
S a n p l i n s  L o c a t i o n  Ekwr N a n e  5 l u ~ r Z  
Run Nunher - 

ISOKINETIC EQUATION 

ST T . =  Avq.  s t a c k  t e n p e r a t u r e  (OF) 

- .- ~ ...4 
DS V O L =  D r y  s t a n d a r d  c u h i c  f e e t  
STACK V= V e l o c i t y  i n  s t a c k  (FF" )  . .  
TIME= D u r a t i o n  o f  test  ( n i r w t e s )  
STACK P= P r e s s u r e  i n  s t a c k .  a h s o l c i t e  ( i n .  H q )  
Mf=  Mole f r a c t i o n  d r y  s a 5  

:I ,, ;3;' .I,. ;:;;: I,': 
.,.: ::is 

i , '.:nL.:;:-i:i. I , ,  ;+ ::{~ 

, .,I.., l.lw=! J,''.i' 

. ~. 

( ( l O O - % H Z O ) / l O O )  
NOZZLE D= N o z z l e  d i a n e t e r  ( i n . )  =, ;fiL.=:;:T'. , : : : , 7 .  :,, l:~.l -.TI. 

E x e  c1.1 t i on of p r oq r a n  : 
C o n p u t e r  n u s t  h e  i n  DEF ( d e f i n e )  n o d e .  If a n i 5 t a k . e  is made when 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  modes. 
Orle: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a mi5tak.e b e f o r e  
e n t e r i n q  a l l  t h e  d a t a  on a l i n e .  The  e n t i r e  l i n e  n u s t  he r e e n t e r e d .  
Two: F'ress SHIFT C i n  o r d e r  t o  c o r r e c t  a m i s t a k e  a f t e r  t h e  
d a t a  h a s  b e e n  e n t e r e d  and  p r i n t e d .  You may c h o o s e  t h e  e n t r y  t o  tie 
c o r r e c t e d ,  
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PARTICULATE SWPL& RECOVERY AND INTEGRITY 

Plane  & k  Run No. - 1  -./ 
Sample Box No. Recovery Dace 
Sample T p e  Cleanup Pe r son  

L 

Sample Locac ion  I+. * i i .  Sample Dace 4 - A / -  X /  

Sample No. 
S m p l e  ? l a c e r i a l  D e s c r i p c i o n  

MOISTURE A N D / O R  SAHPLE 1 SILICA GEL 

1 2 3 & 5 I 
I I m p  i n g e r  ~ y p d  /r'FL-- 
I 1 7  2.5-- p . 9  #;O, -- 

I n i t i a l  volume (.x)b/ a / ~ l ;  I =  - 
xec V o t m e  (vc)b/ LA--- I /J- 

I C o l o r  &- 

----- h p i n g e r  Sequence 

I n p i n q e r  Soluc i on  
F i n a l  Volume (wr)b/ /C  & -- 

S i l i c a  Gel ----- Sample No. ( 5 )  

Combined M p i n g e r  c o n c e n c s ,  Sample No. 
l i q u i d  L e v e l  Harked  Container( s) S e a l e d  
D e s c r i p t i o n  o f  Impinger  SoLucion 

I 

Toca l  H o i s c u r e ,  gm 6. 4 

- a /  
b /  I n d i c a c e  v a l u e  i n  u n i c s ,  rnl o r  gm 

S = Greenburg-SmiLh s c a n d a r d ,  H = H o d i f i e d ,  0 = Ocher 

- 

RECOVERED SAMPLE 

Probe 2 i n s e :  Sample No. Dry Cacch: Sample No. 
L i q u i d  Level  Harked  - 
S e a l e d  S e a l e d  

L i q u i d  L e v e l  x a r k e d  - 
S e a l e d  Sea l e d  

L i q u i d  Level  Harked  - S e a l e d  

D e s c r i p c  ion 

1-pinger  9 inse :  Sample No. Acecone Blank: Sample No. 
L i q u i d  Level  Yarked - 

' J acer  a l a n k :  Sample No. i i l c e r  Blank: Sample No. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped: 
3ernarks: 

Dace o f  l a b o r a c o r y  cuscody S e a l ( s )  b roken  b y  
P e r s o n n e l  acce?c ing  cuscody Dace broken  
Semarks: 
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MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  Sizing - Anderaen 5 <; 

7 
, . .; .. 

, .2 MRI Project Number 45 L .  / /  1 ( 
Plant , 2,: 8 ,(, 
SampKng Location i ..&/ t 
Sampling Date - .. 

Crew Chief \,\ f, \ I  

Field Dates 

FIELD CREW 
, - \  

/ 

Testing Engineer I <*\&Cki I?- - \ I  L 2 

3 

Engr. Technician 1 
2 
3 

Lab Technician 1 ( I 1- , ,  \ I1 I 
2 
3 

Process Engineer 1 
2 

Other I 
2 

MRI - Form Po (10/72) 1-74 
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ANDERSEN SAMPLING CALCULATIONS 

P l a n t  Date / [ - & - a /  
Sampling Loca t ion  I ~ y l ; ~ ~ r c .  € w c  I n i t i a l  R cr 
Test No. Z - 2 - f  c 

Baromet r i c  p r e s s u r e ,  i n .  Hg 

S t a t i c  p r e s s u r e  i n  s cack ,  i n .  Hg - 7.0 
(Pb) + - (0 .074  x gage p r e s s u r e ,  in .  H20) 

I 
I 

Pb 

Ps 

V e l o c i t y  head a t  sampling l o c a t i o n ,  in. H20 I A P s  

( ‘ 0 > . 5  . 
/@ Molecu la r  w t .  d r y  s t a c k  g a s ,  l b / lb -mole  Lq,L -. 

(% C 0 2  x 0.44)  + (% O2 x 0.32) + ( X  N 2  + % CO x 0.28) 

Molecu la r  w t .  s t a c k  g a s ,  l b / l b - m o l e  
(Md) (Mf) + 18(1 - Mf) 

I TS Stack  temperacure a t  sample p o i n t ,  O F  

Md 

M s  

I s o k i n e t i c  sample  s t a c k  c o n d i t i o n s ,  f t 3 / m i n  

V s  ( 0 . 0 0 6 9 4 )  (7) 

P e r c e n t  m o i s t u r e  i n  g a s  scream by volume 1 % H20 

~ 

Fs 

100 - % H20 
100 

Mole f r a c t i o n ,  d r y  g a s  

S tack  v e l o c i t y ,  fpm 

5,128.8 (Cp) ( 6 ) iTS P s  + x M s  460 

Calcu laced  nozz le  d i a m e t e r ,  in. 

3 24 where Fs = 0.5 t o  0 .75  f c  /min 

D n C  

Ac tua l  n o z z l e  d i a m e t e r ,  i n .  it&. qtil/L1 I Dna 

I Tm Assumed meter t e m p e r a t u r e ,  O F  

C a l c u l a c e d  me te r  f l o w  r a t e ,  f t 3 / m i n  Fm 

a 0 

. a  

5-G 

S6 2 

37 Y 

I 
I 
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ONSITE I S O K I N E T I C  PERFORMANCE DETERMINATION 

Computa t i ons  ade on t h e  R a d i o  Shack TRSEO P o c k e t  Computer 
P l a n t  6 w c e   ate 11 - 6 - Z /  
S a m p l 1 n q  L o c a t i o n  O,,.&SF L(,-f. Name f7cr 
R u n  Nunher z-a-1 c 

ISOKINFTIC EQUATION 

Execi - i t ion o f  p r o q r a n :  
Cof iputer m u s t  be i n  DEF ( d e f i n e )  node. If a m i s t a k e  i s  made w h e n  
e n t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes.  
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a m i s t a k e  b e f o r e  
e n t e r i n g  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  n u s t  he r e e n t e r e d .  
Two: P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a m i s t a k e  a f t e r  t h e  
d a t a  has heen e n t e r e d  and p r i n t e d .  Y01.l nay choose t h e  e n t r y  t a  he 
c o r r e c t e d .  
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P l a n c  I I C  Lq,L 
S a m p l e  LocacLon .Lt 

Sample Type / - I  t << 
Sample Sox Xo. 

Run No. I - /  c 
Sample Dace I / -  (,. 
Recovery Dace I / - ( , ,  . \ I  
Cleanup  P e r s o n  (-,, - ( . I ,  LI 

F i l c e r  No. /J k!€!Wftthlb &cCk 2 20 
Sample No. 
S a n p l e  Y a c e r l a l  D e s c r i p c i o n  

I SILICA GEL MOISTURE .LVD/OR SAWLZ 

- AT--- 1 2 3 Lb 5 I I s p  i n g e  r Sequence  
Imp i n g e  r Typ&/ ---- 
I x p i n q e r  S o l u c i o n  Kc,---- 
F i n a l  ‘ / o L u e  (ile)bl 
I n i c i a t  v o t m e  (vc)b/ 
!lec Volume (r;c)b/ 
Sampla ?ro.(s)  
Combined k a p i n g e r  c o n c e n c s ,  Sample 90 .  
L i q u i d  Lave1  Yarked  
D e s c r i p c i o n  of hpin- 

I 
I 7 4 2 . 5  23-  -- 

----- I A- 
- ---- 

I S i l i c a  Ge! ----- 
C o l o r  

G o n c a i n e r ( s )  S e a l e d  

- 
r o c a l  Y o i s c u r e ,  q 5 2 . 5  

- a /  - i/- I n d i c a c e  v a l u e  i n  u n i c s ,  ml o r  gm 
5 = Greenburg-Smich s c a n d a r d ,  u = y o d i i i e d ,  0 = ocher  

Sam0 l e  
L i q u i d  
S e a l a d  

L i q u i d  
samp 12 Y O .  

L e v e l  Yarked  

D r y  CacCl5: 

Acecone alank:  
S e a l e d  

L i q u i d  Level  Yarkad  
S e a l e d  
sarcp11 !IO. 
S e a l e d  

S a p 1 2  Xo. - 

. - 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  S i z i n g  - Anderaen PC55 

MRI Project Number -y'f 'i/ - / , Y 3  

Plant !3-n'&& 
SampTing Location L n L P  B 

Field Dates 

Sampling Dote /a -azf/ 

FIELD CREW 
I 

Crew Chief LA N ? J  11 

Testing Engineer I ,. 

Engr. Technician 1 D L  - 
3 

Lab Technician & 
2 

~~~ ~~ 

Pracerr Engineer 1 - 
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ANDERSEN SAMPLING CALCULATIONS 

P l a n c  pa&& Date l O - 2 Z ? - z P /  
Sampling Locac ion  L3dPLf.o., 5 ; . / . !  I n i t i a l  cq 
Tesc  No. -i--L2-3R@ 

r 

~~ 

V e l o c i t y  head  a c  sarnpl lng  l o c a r i o n ,  i n .  H20 

Scack  t e m p e r a c u r e  ac  sample p o i n t ,  O F  

B a r o m e t r i c  p r e s s u r e ,  i n .  Hg 

S c a c i c  pressure in s c a c k ,  in. Hg -9 
(Pb) _+ (0.074 x gage  p r e s s u r e ,  i n .  H20) --a, 

P e r c e n t  rnoiscure  i n  g a s  scream by volume 

APs I7 /  

Pb w 7  

2 y  .ay 

TS 30 8 

Ps 

% H20 3 0  
Mole f r a c c i o n ,  d r y  g a s  100 - % H20 

100 

aL= 3- 
M o l e c u l a r  a. d r y  s t a c k  g a s ,  l b / l b - m o l e  'dL> /g,~, 

(% CO? - x 0.44) + (% 02 x 0.32) + (% N 2  + % CO x 0.28) 

I M f  1 . 3  I 
Md 

a7, t'l 

Assumed rnecrr cernperacure ,  O F  

I s o k i n e c i c  sample s c a c k  c o n d i t i o n s ,  f t3 / rn in  

V s  (0.0069') ( 7 )  

C a l c u l a t e d  aecer f l o w  r a c e ,  f t  3 /min  

T&60 

M o l e c u l a r  W C .  s t a c k  g a s ,  l b / l b - m o l e  
(Md) ( M E )  + l 8 ( l  - Mf) 

~~ ~ 

Tm YO 
Fs 

I 5-0 8 

Fm 
f A d 3  

Scack  v e l o c i t y ,  fpm 1 - 7  I 

I /6J. D% 
C a l c u l a c e d  n o z z l e  d i a m e t e r ,  i n .  

3 24 , = h e r e  Fs = 0.5 c o  0.15 f c  /ruin 

I 
k c u a l  n o z z l e  d i a m e t e r ,  i n .  I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
0 
I 
I 
I 
I 

- 



I 
I 
1 

I 
I 
I 

- 
rs . 
'I 

- 
L 

r 

I 

1-61 



ONSITE I S O K I N E T I C  PERFORMANCE DETERMINATION 

Conpu ta t i ons  made on t h e  Rad io  Shack. TRSBO Pocket  Computer 
P l a n t  Date  10  - z a - g j  
Sampl ing L o c a t i o n  rrGr Name i'icr 
R u n  Nunher 1~~~~ _ _  - 

ISOKINETIC EQUATION 

ST T.= Avq. stack. t empera tu re  ( O F )  
DS VOLs D r y  s t a n d a r d  c u b i c  f e e t  
STACK V= V e l o c i t y  i n  stack. (FPM) 
T I M E =  D u r a t i o n  of t e s t  ( n i n i ~ t e s )  
STACK P= P ressu re  i n  s t a c k ,  ahsol iu te  ( in .  Hq) 

NOZZLE D= Nozz le  d iamete r  ( i n . )  

i ..:;-.> - 6  
111 ,, 9 1. 0 . 2: 1 ?':Is, 

Mf= Ho le  f r a c t i o n  d r y  gas ((100-%H,0)/100) .l.i 4.6 

Execu t i a n of p r oq r am : 
Computer n u s t  be i n  DEF ( d e f i n e )  node. If a n i5 tak.e i s  made when 
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  nodes. 
One: Press  SHIFT F i n  o r d e r  t o  c o r r e c t  a n is tak .e  b e f o r e  
e n t e r i n g  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  must he r e e n t e r e d .  
TWO:  P r e s s  SHIFT C i n  o rde r  t o  c o r r e c t  a m i s t a k e  a f t e r  t h e  
d a t a  has been e n t e r e d  and p r i n t e d .  You nay choose t h e  e n t r r  t a  he 
c o r r e c t e d .  
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY 

P l a n c  hi Run No. z- z-2-B 
Sample Dace 
Recovery Dace 

Sample L o c a t i o n  j U [ f *  
Sample Box No. 
Sample Type 

F i l t e r  No. T-,% 
Sample No. 
Sample M a c e r i a l  D e s c r i p c i o n  

~ 

MOISTURE AND/OR SMPLE I SILICA GEL 

1 2 3 4 5 I ----- Impinge r Sequence 

Impinger  TypeEl M A * - -  ----- I m p  i n g e r  So luc  i o n  
F i n a l  Volume (wc)k/ L C L  n 
I n i t i a l  volume (w)kl a ,no n 

Sample NO.(~) 
Combined impinge r  c o n t e n c s ,  Sample No. 
L i q u i d  L e v e l  Marked C o n t a i n e r (  s) S e a l e d  __ 

Net Volume (a)!?/ LA--- ----- 2-  
S i l i c a  Gel 
C o l o r  

D e s c r i p t i o n  of Imp i n g e r  S o l u c i o n  
Toca l  Moiscu re ,  gm zc, 7 

- a /  
- b/  I n d i c a c e  v a l u e  i n  u n i c s ,  m l  o r  gm 

S = Greenburg-Smich s c a n d a r d ,  M = Modi f i ed ,  0 = O t h e r  

RECOVERED SAMPLE 

Probe Rinse :  S a m p l e  No. Dry Catch:  Sample No. 
L i q u i d  Leve l  Marked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Marked - 
S e a l e d  Sea led  

L i q u i d  Level  Marked - S e a l e d  

De s c r i p c i o n  

Impinger  R inse :  Sample No. Acetone  Blank: Sample No. 
L i q u i d  Leve l  Marked __ 

w a t e r  Blank: Sample No. F i l t e r  Blank: Sample No. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped: 
Remarks : 

Date  o f  l a b o r a c o r y  cuscody  S e a l ( s )  b roken  by 
P e r s o n n e l  a c c e p t i n g  cuscody  Dace broken 
Q m m =  rkc. . .. - . 
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MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  Sizing - Andersen / - p c s - ~  

RUN r - A - 3  

MRI Project Number J S ' ~ /  - L  4 ' 5  
Field Dates 
Plant / ? r i d  
SampTing Location ,, - 
Sampling Date ,e ) ,~ ,~!k ;  -1 

FIELD CREW 

Crew Chief 

Testing Engineer 

Engr. Technician 

Lab Technician 

Process Engineer 

Other 

~ 

1 
2 
7 

1 

MRI - Form PO (10/72) 1-84 
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V e l o c i c y  h e a d  a t  s a m p l i n g  l o c a c i o n .  in. H20 

S t a c k  cemperacure  ac sample  p o i n c ,  O F  

B a r o m e t r i c  p r e s s u r e ,  i n .  Hg 

S c a c i c  p r e s s u r e  i n  s t a c k ,  i n .  Hg - a.1 7 4 0  
(Pb)  2 (0,074 x g a g e  p r e s s u r e ,  in. H20) 

ANDERSEN SAMPLING CALCULATIONS 

Dace f d - ; r C - ?  
I n i t i a l  lz c-J 3 0 L V L y l  .- P l a n c  

Test No. - - Sampling L o c a t i o n  a y  c;,J-p J,/f.t - 

A P S  

Ts 

Pb 

Ps 

H o l e c u l a r  w t .  d r y  s t a c k  g a s ,  l b l l b - m o l e  
(% C07 x 0.44) + (% O 2  x 0 . 3 2 )  + (% N2 + % CO x 0.28) - 

M o l e c u l a r  w c .  s c a c k  g a s ,  l b / l b - m o l e  
(Md) (Mf) + 18(1 - Mf) 

Scack  v e l o c i t y ,  f p m  

j,t28.8 ( ~ p )  

P e r c e n c  m o i s c u r e  in gas scream by volume 1 % H20 

Md 

MS 

vs 

100 - % H20 
100 

Mole f r a c c i o n ,  d r y  gas  

I s o k i n e c i c  sample  c o n d i t i o n s ,  f t  3 /min  

V s  (0 .00694)  (7) 

I Mf 

FS 

C a l c u l a c e d  n o z z l e  d i a m e c e r .  in. - 
3 , where  F s  = 0.5 t o  0 .75 f t  / m i n  

DnC 

Accua l  n o z z l e  d i a m e t e r ,  in. id 4~(3 .->; 0 
~ ~~~ 

i ssumed mecer  c e m p e r a c u r e ,  O F  

3 C a l c u l a t e d  n e c e r  flow r a t e ,  f t  / m i n  Fm 

,3’3 
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ONSITE ISOKINETIC PERF0RMANC.E DETERHINATION 

C o m p u t a t i o n s  made on the  R a d i o  Shack. THSBO P o c k e t  Computer  
P l a n t  0 Lcc b. D a t e  io-a (-xi 
S amp 1 i ng L o c a t i o n  -&e *L 0 t u *  )1 ef Name I5 cc  
R u n  Ncinher - -  

ISOKINETIC EQUATION 

ST T.= Avq. s t a c k  t e m p e r a t u r e  (OF) 
DS V O L =  D r y  s t a n d a r d  c i ih ic  f e e t  

TIME= Di . i ra t ion  o f  t e s t  ( m i n u t e s )  
STACK P= P r e s s u r e  i n  s t a c k ,  a b s o l u t e  ( i n .  HQ) 

S T K K  V= V e l o c i t y  i n  stack.  (FYH) 7 
.~ . -. 

!:I,, 7.11 0. ::::, : ::,- 

E x e c u t i o n  o f  p r o q r  am : 
Conpu te r  mist be i n  DEF ( d e f i n e )  mode. I f  a mi5tak.e is nade when 
e n t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes.  
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a mi5 tak .e  h e f o r e  
e n t e r i n q  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  nn.ist h e  r e e n t e r e d  
Two: P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a m i s t a k e  a f t e r  t h e  
d a t a  h a s  heen  e n t e r e d  and p r i n t e d .  You may choose the e n t r y  t o  h e  
c o r r e c t e d ,  

1-87 



PARTICULATE SAMPLE RECOVERY .AND INTEGRITY 

- 
dLH Run No. 1- 2-2 

181 rf Sample Dace / C J  i'h Y 
PlanC R/ 
Sample L o c a t i o n  
Sample Box No. Recovery Dace /I? - 2La - < I  
Sample Type H C 5 5  Cleanup Pe r son  4.- J 

F i l c e r  No. T-  
Sample No. 

. . .  Sample M a c e r i a l  D e s c r i p c l o n  

MOISTURE AND/OR SAnPLE I SILICA GEL 

3 4 5 I 
I 

n&---- I 
I -- 

----- I -- 

---- I m p  i n g e r  Sequence 

Inp i n g e r  So luc  i o n  
F i n a l  Volume (uc)bl 
I n i t i a l  v o l m e  (vc~bl dC1.7 
Nee V o l m e  (vc)bl 
Sample NO.(~) 
Combined Lmpinger c o n c e n c s ,  Sample No. 
L i q u i d  L e v e l  Yarked  C o n c a i n e r ( 3 )  S e a l e d  
D e s c r i p c i o n  o t  Impinger  S o l u c i o n  

Irnpinger T y p e d  &A7-- 
----- -- 

I S i l i c a  Gel ----- 
C o l o r  

I 
. -  Toca l  Moiscu re ,  gm N - 

- a /  
- b /  I n d i c a t e  v a l u e  i n  units, ml o r  p 

S = Greenburg-Smich s t a n d a r d ,  M = M o d i f i e d ,  0 = Ocher 

RECOVEXED SAMPLE 

? robe  ainse: Sample No. Dry Cacch: Sample No. 
L i q u i d  Leve l  Yarked  - De sc r ID c i o n  
S e a l e d  Sea  Led 

L i q u i d  L e v e l  Yarked  - 
S e a l e d  S e a l e d  

L i q u i d  Level  Harked  - SeaLed 

I z p i n p e r  ?.inse: Sample No. Acecone Blank: Sample No- 
L i q u i d  Level  Marked - 

'dater Slanir: Sample No. F i l t e r  Blank: Sample No. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped: 
Remarks: 

Seal(s)  b roken  by - Dace o f  l a b o r a c o r y  cuscody  
P e r s o n n e l  a c c e p t i n g  cuscody  Dace broken 
Remarks : " , -. I'. .\ 7, f , , , I  I , . c:.,.r. , I ,  :b ;'\ ;,:;.r.,!.::% .,, ,  , . ,. . j :. I! 

,.- 

I 
- .-  
I . ~ a  . I . .  .I : i. , , ?:- . \ e , .  - : I -  , , :  , I  : .  , ~~ . .  

I 1  - 8 
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MIDWEST RESEARCH INSTITUTE 

,Par t ic le  S i z i n g  - Andersen e 

MRI Project Number 
Field Dates 

?89( - L. 83 
Plant l n u < -  

brnpfing Location &-Alwlr I: * f e r  
Sampling Cute I Q - Z 2 - 8  f 

FIELD CREW 

Crew Chief [UQlkp ~r 

Testing Engineer 1 Tr4if= 
2 

Engr. Technician I nL 
,l 

Lab Technician 1 &Qe\ f5L 
-, 

Process Engineer I 
2 

Other 1 
2 

2-89 
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ANDERSEN SAMPLING CALCULATIONS 

P l a n c  g o  a74 Dace /O -22 -21/ 
S a n p l i n g  Locac ion  7!%?-7 L W / P t  I n i c i a l  p c  r - 
Tesc  No. r-1-9 

V e l o c i t y  head  a t  s ampl ing  locac ion .  i n .  H 2 0  A P s  I "'7Y 
F c a c i  cempera tu re  a t  sample p o i n t ,  OF 

~~~ 

Baromecr ic  p r e s s u r e ,  i n .  Hg 

S c a c i c  pressure i n  s c a c k ,  in. Hg -ac y 
(Pb)  (0 .074  x gage  p r e s s u r e ,  i n .  H20) 

Pb .;7%:5-- 
PS rzv. 27 

Percenc  m o i s c u r e  i n  g a s  scream by volume I % H20 120 I 

Lo>= 5- 
H o l e c u l a r  w t .  d r y  s t a c k  g a s ,  l b / lb -mole  OA =/s; 3/ 

(% CO2 X 0.44)  + (% 02 X 0 . 3 2 )  + (% N 2  + 7. CO ~'0.28) 

M o l e c u l a r  vc. scack  g a s ,  l b / l b - m o l e  
(Md) (ME) + 18(1 - M f )  

18 

Mf 100 - % H20 

100 
Mole f r a c t i o n ,  d r y  g a s  

2V.Yi Md 

MS 227. I 3  

Actua l  n o z z l e  d i a m e t e r ,  in .  

.issumdd rneczr t e m p e r a t u r e ,  O F  

Scack v e l o c i c y ,  fpm 

5.128.8 (Cp) 

Dna 

Tm 5u 

.3 PY5.7 i V S  

I s o k i n e c i c  i a n p l e  scack  c o n d i c i o n s ,  E t  3 / m i n  

V s  ( 0 . 0 0 6 9 4 )  (7) 

C a l c u l a t e d  n o z z l e  d i a m e t e r ,  i n .  

3 24 u h e r e  Fs = 0.5 t o  0.15 f t  /min  

Fs 

' 5 Y Y  

, i L  i D% 

C a l c u l a c e d  a e c e r  flow r a t e ,  f t 3 / m i n  
T A 6 0  

F s  (Tci460) (E) (") .276 
I 
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ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

Computat ions e on  t h e  Rad lo  Shack TRS90 Pocket  Compclter 
P l a n t  Date  ( D  -22-?/ " c?<Li>. I <  rr, /#f Name ACJ- 

I - -  c 
Sampl ing L o c a t i o n  
R u n  Number 

1SOKI"IC EQUATION 

E x e c u t i o n  o f  proqram: 
Computer m u s t  be i n  DEF ( d e f i n e )  node. I f  a m i s t a k e  i s  made when 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  modes. 
One: Press SHIFT F i n  o r d e r  to c o r r e c t  a m i s t a k e  b e f o r e  
e n t e r i n g  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  miust be r e e n t e r e d .  
T w o :  Press SHIFT C in o r d e r  t o  c o r r e c t  a n i5 tak .e  a f t e r  t h e  
d a t a  has heen e n t e r e d  and p r i n t e d .  Y0i.i may choose t h e  e n t r y  t o  he 

1-92 c o r r e c t e d .  
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PARTICULATE SMPLE RECOVERY .AND INTEGRITY 

- -  Planc  o w e -  Run No. 
Sample L o c a t i o n  go-&.,-,. . .  ~ * / ~ ' r  Sample Dace 1 a - 3 i - 8 1  
Sample Box No. Recovery Dace 
Sample Type Cleanup Person- 

if 

F i l t e r  No. 7/24  
Sample No. 
Sample M a c e r i a l  D e s c r i p c i o n  

MOISTURE AND/OR SAHPLE I SILICA GEL 

1 2 3 4 5 I 
-- -- I ----- Lmpinger Sequence 

Lmpinger T y p e d  
Lnp i n g e r  So luc  i o n  -- 
F i n a l  Volume (vc)bl 
Initial v o l m e  (vc)bl 1 ~ r ,  ---- --- ' m -  
x e t  volume (ur)bl a---- la- 

B =(= ---- ' m-' 
- 

----- I S i l i c a  Gel Sample H o .  ( 5 )  

Combined impinge r  c o n c e n c s ,  Sample No. 
L i q u i d  Leve l  Yaeked Container( 5 )  S e a l e d  
D e s c r i p t i o n  of Impinger  S o l u c i o n  

C o l o r  
I 

T o t a l  H o i s c u r e ,  gm . 
- a1 - b f  I n d i c a t e  v a l u e  i n  u n i c s ,  m l  o r  gm 

S = Greenburg-Smich scanda rd ,  M = Modi f i ed .  0 = Ocher 

E C O V E R E D  SAMPLE 

Probe Rinse :  Sample No. Dry Cacch: Sample No. 
L i q u i d  Level  Marked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Xarked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Marked - S e a l e d  

Desc r ipc  i o n  

I z p i n g e r  ?.inse: Sample No. Acetone  Blank: Sample No. 
L i q u i d  Level  Marked - 

Water 9 t ank  : S m p l e  No. F i l c e r  Blank: Sample No. 

Sample D i s p o s i t i o n  
C a r r i e r  Date Shipped:  
Remarks: 

Dace o f  l a b o r a c o r y  cuscody 
P e r s o n n e l  a c c e p c i n g  c u s t o d y  Dace broken 
Remarks : 

S e a l ( s )  broken  by 

1-93 
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MIDWEST RESEARCH INSTITUTE 

Pare ic le  S i z i n g  - Andersen f fcss 

RUN r-3-1 
MRI Project Number 7$4/ - A TJ 
Field Dates 
Plant 
SampTing Location Gi>zc:F au r*/ e+ 
Sampling Date /n-z7 -31  , 

FIELD CREW 

Crew Chief 

Testing Engineer 1 T f r  / f z  
2 - 

~ 

Engr. Technician 1 n. x. 
2 
'1 

~ ~~ 

Lab Technician 1 - 

Process Engineer 1 
.-, 

Other 1 
I 
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Stack  cemperacure  a t  sample p o i n c ,  O F  

Baromet r i c  p r e s s u r e ,  in. Hg 

S t a t i c  p r e s s u r e  i n  s c a c k ,  in .  Hg -3.9 “H26 
(Pb)  + (0.074 x gage pressure,  i n .  H20) - 

ANDERSEN SAMPLING CALCULATIONS 

TS 3qr 
Pb 2% 18 

22.77 
p s  

P l a n t  
Sampling Loca t ion  G:qr&EL.Cr T-&/ 
Tesc  So.  T - 3 - 1  

Molecu la r  w t .  d r y  s t a c k  g a s ,  l b l l b - m o l e  
(% CO2 X 0.44) + (% 0 2  X 0 . 3 2 )  + (% N 2  + % GO x 0.28) 

M o l e c u l a r  w t .  s t a c k  g a s ,  l b l l b - m o l e  
(Md) (Mf) + 18(l - Mf) 

I I /,K I V e l o c i c y  head  a t  sampl ing  Locacion. i n .  H20 

27. a/ 

26.7 7 

Md 

M S  

I s o k i n e c i c  sample scack  c o n d i c i o n s ,  fc’lmin 

V s  ( 0 . 0 0 6 9 4 )  (17) 

P e r c e n t  m o i s t u r e  in g a s  scream by volume I % H20 I a0 

~ 

F S  

0 55-a 

Mole f e a c c i o n ,  d r y  g a s  100 - % H20 

100 

3 C a l c u l a c e d  mecer flow r a c e ,  f c  lmin  
TmtL.60 

Fm 
0 2 7 7  

Scack v e l o c i t y ,  fpm 

5,128.8 ( c p )  

I 1 
V S  

4 Y L V 7  

,IS0 DnC 
C a l c u l a t e d  nozz le  d i a m e t e r ,  i n .  

24 F, where F s  = 0.5 t o  0.75 f t  3 lmin 

Assumed m e t e r  cemperacure.  O F  I T m  le 
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ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

C o n p u t a t i o n s  made on t h e  R a d i o  Shack TRSBO P o c k e t  ConpLlter 
[?c.uz*l D a t e  /0-27-8/ 
h , / * r *  - L w / d  Name r 7 L C  

P l a n t  
S a m p l i n g  L o c a t i o n  
R u n  Number - -  

ISOKINETIC EQUATION 

ST T.= Avq. stack. t e m p e r a t u r e  (OF) 

STACK U= V e l o c i t y  i n  stack.  (FPM) 1 ,. il E, i2. :;!,:I i: ;,'7 
TIME= D u r a t i o n  o f  t e s t  ( m i n u t e s )  ::,,. 

M f =  Mole f r a c t i o n  d r y  qas ( ( I O O - X H , O ) / l O O )  i , .> I-,L.::: 1 'f':l . 1. 7 ;: 

DS V O L =  D r y  s t a n d a r d  cubic  f e e t  . . ..:~-, .., I 

: : ,?,2 

STACK P= P r e s s u r e  in s t a c k ,  a h s o l u t e  ( i n .  HQ) 

NOZZLE D= N o z z l e  d i a m e t e r  ( i n .  ) 

. -. 
5 

;.: ;::ii:.Tl:ifi=], ,I>.: 1. 
, 'fiL, = ,; ;;;;:, .: ':: i . .  A 

.. .. . . .  .. .. :.:;:?, j.;: 

E x e c u t i o n  of p r  a q r  am: 
Computer m u s t  be  i n  DEF ( d e f i n e )  mode. I f  a m i s t a k e  i s  made when 
e n t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes.  
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a n i s t a l r e  b e f o r e  
e n t e r i n q  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  m u s t  h e  r e e n t e r e d .  
Two :  Press SHIFT C i n  o r d e r  t o  c o r r e c t  a m i s t a k e  a f t e r  t h e  
d a t a  has  beer1 e n t e r e d  and p r i n t e d .  Y o u  may choose t h e  e n t r y  t o  be  
c o r r e c t e d .  1-97 



PARTICULATE SAMPLE RECOVERY &AD INTEGRITY 

Sample Dace 

Cleanup Person  
Recovery Dace 

Planc  / 7L*W 
Sample Locac ion  l c 0 , f -  

Sample Type ,/ LA 5 

F l l c e r  No. 7-1 I 

Sample Box NO. 

Sample No. - 
Sample M a c e r r a l  D e s c r i p c l o n  

MOISTURE AND/OR SAHPLE I SILICA GEL 

1 2 3 4 5 I 
I Impinger  Typed l  LL--- 

Impinge r  S o l u t i o n  &g---- I 
I -- Initial VoLme (wc)b/ /LIZ -- 

Nee V o l m e  (a)b/  ----- I -- 

-7-p- 
Impinger  Sequence 

F i n a l  V o l m e  (u~)b l  

I S i l i c a  Gel ----- Sample NO.(~) 
Combined impinge r  c o n c e n c s ,  Sample No. 
L i q u i d  Level Xarked C o n t a i n e r (  s) S e a l e d  
D e s c r i p r i o n  of Impinge r  SoluCion  

C O L O ~  
I 

T o t a l  N o i s c u r e ,  gm * 
- a /  - b l  I n d i c a c e  v a l u e  in u n i t s ,  m l  o r  gm 

S = Creenburg-Smich s c a n d a r d ,  N = M o d i f i e d ,  0 = Ocher 

RECOVERED S M P L E  

Probe Rinse :  Sample NO. 

L i q u i d  Level  Narked - 
S e a l e d  

L i q u i d  L e v e l  Xarked - 
S e a l e d  

L i q u i d  Level  Yarked - 

I z p i n g e r  liinse: Sample No. 

'Jace r Blank : Sample No. 

Dry Cacch: Sample NO. 

D e s c r i p t i o n  
S e a l e d  

L i q u i d  Level  Yarked - 
S e a l e d  

Sealed 

Acerone Blank: S a m p h  No. 

i i l c e r  Blank: Sample  No. 

Sample D i s p o s i t i o n  
C a r r i e r  Dace Shipped: 

Dace of  l a b o r a t o r y  cuscody 
P e r s o n n e l  a c c e p c i n g  cuscody Dace broken  

S e a l ( s )  b roken  by 

*Remarks : Aeftr fa ? ~ . V I  -L: - -  +A 
Y o  d70ma- v / 7 27 -/e 
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MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  S iz ing - Andersen k ( i 3  5 

- 
RUN -.-3 - ,J 

FIELD CREW 

Engr. Technician I 
1 

Lab Technician 

Process Engineer 

Other 
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ANDERSEN SAMPLING CALCULATIONS 

V e l a c i c y  head  a t  sampling l o c a t i o n ,  in. H20 

P l anc  f l c L C Z  Dace / 0- 2 6  - 81 
Sampling L o c a t i o n  J,/Y I n i t  i a  1 c j i  

- .- T e s t  No. 

A P s  I .X'3 
~~ ~ 

Baromet r i c  p r e s s u r e ,  i n .  Hg 

S t a t i c  p r e s s u r e  i n  s t a c k ,  in. Hg 
( P b )  + (0 .074 x gage pressure,  in. H20) - 

I S t a c k  t e m p e r a t u r e  a t  sample p o i n t ,  O F  

age Pb 

P s  

Mole E r a c c i o n ,  d r y  gas LOO - % H20 
100 

[ P e r c e n c  moi scu re  i n  g a s  scream by v o l m e  I % H20 I 30 I 
. a  M f  

m 2  =g2 
Y o l e c u l a r  a. d r y  scack  g a s ,  l b / l b - m o l e  oa= 1 ~ 5  i ("/b CO2 x 0.44) + (% 02 x 0 .32)  + (% N2 + % CO x 0.28) 

Md 

2912 I 

M o l e c u l a r  Y C .  s t a c k  g a s ,  l b / lb -mole  
(Md) ( M f )  + L8(1 - M f )  

S t a c k  v e l o c i t y ,  fpm 

5,128.8 (Cp) 

Ms 
36.47 

2vrs i- v s  

I s o k i n e c i c  sample scack  c o n d i t i o n s ,  f c 3 / m i n  

V s  (0.00694) (7) 

C a l c u l a t e d  nozz le  d i a m e t e r ,  i n .  

3 24 where F s  = 0.5 c o  0.75 f c  / m i n  

Fs ,s 33 
re?? 

./s 7 e D% 

3 C a l c u l a t e d  z e t e r  flow r a c e ,  f C  /min 
T M 6 0  

I I 

.-\ct-Aal n o z z l e  d i a m e t e r ,  in .  - 5a 

, ,s? 72 
,e Fm 

I 

I I 

Tm I6C Assumed m e t e r  t e m p e r a t u r e ,  O F  

1-100 
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ONSITE ISOKINETIC PERFORHANCE DETERIIINATION 

C o m p u t a t i o n s  nade  o n  t h e  R a d i o  Shack TRSBO P o c k e t  Computer 
D a t e  /O - A6 -9 I 

~ e L , ~ u r . -  L. f / r  Nane t % C T  P l a n t  n b ~ - c * r  - S a m p l i n g  L o c a t i o n  
Run  Nunher E - ? - &  

I 

ISOKINmC EQUATION 

. .. . 
G, , 'S i \  1::. ?! I:.,,: 
ii,il ':.,'I ST T.= Avg. s t a c k  t e n p e r a t u r e  (OF)  I I:? 

DS V O L =  D r y  s t a n d a r d  cub ic  f e e t  
STACK V= V e l o c i t y  i n  stack. (FF'fl) 
TIME= D u r a t i o n  of t e s t  ( n inu tes )  
STACK F'= P r e s s u r e  i n  s t a c k ,  a h s o l u t e  ( i n .  HQ) 

NOZZLE D= N o z z l e  d i a m e t e r  (in.) ::, I:i:I=l.'i'.,5 

i . ;)i:iL~:::jq:! , , .L -. 
< ~ ,  ',;ML,,.:;::'!p;, ;.:ii, 

pi l:!;l::l-l:il::=j. ,I.?.:: 
E:, ;? , :: .>:I J I:: 

. .I,.. 
... I .  , _  

M f =  M o l e  f r a c t i o n  d r y  Qas ((100-%H,0)/100) ?:;l-lq(; i c. I?. ::...:;?. >, 
I 

L 

E::ecut ion of prog ram:  
Conpu te r  mi-ist h e  i n  DEF ( d e f i n e )  node. If a n i s t a k e  i s  made when 
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes.  
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a n i 5 t a k . e  b e f o r e  
e n t e r i n s  a l l  t h e  d a t a  o n  a l i n e .  The e n t i r e  l i n e  nust  he r e e n t e r e d .  
Tuo: P r e s s  SHIFT C in o r d e r  t o  c o r r e c t  a n i 5 t a k . e  a f t e r  the  
d a t a  has  been  e n t e r e d  and  p r i n t e d .  YOLI may choose the  e n t r y  t o  b e  
c o r r e c t e d .  
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PARTICULATE SAMPLE RECOVERY .WD INTEGRITY 

, S - J  - '2 r, 6tL-c 'L Run No. 
/e -&?L - i l  

Planc  
Sample L o c a t i o n  c *  . Sample Dace 

'.% 's-t 

Sample Box No. 
Sample Type /fC< -i Cleanup Person C.d, 

Recovery Dace /e ~ Jb -a'' 

- 
F i l c e r  No. I - 13, 
Sample No. 
Sample Hare r i a  1 O e s c r i p c i o n  

MOISTURE AND/OR SAHPLE I SILICA GEL 

1 2 3 4 5 I 
I Impinger  T y p e d  'yc--- 

Irnpinger Soluc  ion u---- I 
I -- I n i t i a l  volrrme (wc)L/ / O D  -- 

Nee V o t m e  (uc)b/ ----- 1 -- 

----- Irnpinger Sequence 

F i n a l  Volume (vc)i?l 

I S i l i c a  Gel ----- Sample NO.(~) 
Combined i n p i n g e r  concencs ,  Sample No. 
L i q u i d  Level  Xarked C o n c a i n e r ( s )  Sea led  
D e s c r i p c i o n  oE Impinger  S o l u c i o n  

Color  
I 

Toca l  Moiscure ,  

- a /  
b /  I n d i c a c e  v a l u e  i n  U n i L s ,  ml o r  

5 = Creenburg-SmiLh scanda rd .  X = H o d i f i e d ,  0 = Ocher 

- 
RECOVERED SAXPLE 

?robe  Rinse: Sample No. Dry Ca tch :  Sample No. 
Liqu id  Level  Harked - 
S e a l e d  S e a l e d  

L i q u i d  Level Harked  - 
S e a l e d  S e a l e d  

L iqu id  Level  Harked - S e a l e d  

De sc r i p c  i o n  

k p i n g e r  3 i n s e :  Sample No. Acecone Blank: Sample No. 
L i q u i d  Level  Marked - 

ria ce r a lank : Sample No. F i l t e r  a l a n k :  Sample No. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped:  
Remarks : 

1-103 



MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  S i z i n g  - Andersen +IC,S 

RUN 1- ,3 -,T 

MRI Project Number el/- 87 
Field D m t P s  

FIELD CREW 

Crew Chief lJdk€P 
Testing Engineer 1 Sri.4 L f Z  

2 
3 

Engr. Technician 1 0. A, - 
2 
3 

b b  Technician 1 

Process Engineer 1 
I 

Other 1 
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~~~ ~ ~ 

Baromet r i c  p r e s s u r e ,  in. Hg 

S c a c i c  p r e s s u r e  i n  s t a c k ,  in .  Hg - a'q 
(Pb)  5 ( 0 . 0 7 4  x gage p r e s s u r e ,  i n .  H20) 

ANDERSEN SAMPLING CALCULATIONS 

Planc  L7uec.c Dace /0-27-3/ 
Sampling Locacion Dw~fi,rcre I bL  /ef I n i c i a l  R c r  
Tesc  No. 2 -  7-7 

Pb 

P s  

V e l o c i t y  head  a c  sampl ing  l o c a c i o n ,  in. H20 1 LIPS 

Molecu la r  W C .  d r y  s t a c k  g a s ,  l b / l b - m o l e  
(% C O 2  x 0.44) + (% 02 x 0 . 3 2 )  + (% N2 + % CO x 0.28) 

Molecu la r  ut. s t a c k  g a s ,  l b l l b - m o l e  
(Md) (Mf) + 18(1 - Mf) 

S t a c k  v e l o c i c y ,  fpm 

5,128.8 ( C p )  

~ 

S t a c k  t emperacure  a c  sample p o i n c ,  O F  

Md 

MS 

V S  

A s s m r d  mecer t emperacure ,  OF 

P e r c e n t  m o i s t u r e  i n  g a s  scream b y  volume 1 7- H20 

Tm 

100 - % HzO 
100 

Mole f r a c t i o n ,  d r y  g a s  

I s o k i n e t i c  sample s t a c k  c o n d i t i o n s ,  f t 3 / m i n  

V s  (0 .00694)  (7) 

Fs 

C a l c u l a t e d  n o z z l e  d i a m e t e r ,  i n .  

24 p, where Fs = 0.5 L O  0.75 f c  3 / m i n  
~~ ~~ 

Accual n o z z l e  d i amece r ,  i n .  

3 C a l c u l a t e d  mecer f l o w  r a t e ,  f c  /min 
M 6 0  

Fs (T&60) (E) ("I 
Fm 

37 
357A 

a?, 20 

20 

27.10 

,172 

7a  

5.5 7 

3-82 



'J 

5 
6 -- [7 I- 

w -  

c I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 

41 - 

'i 
I 

-. 
, 4: 

- 



~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

ONSITE ISOKINETI t  PERFORMANCE DETERMINATION 

Computa t i ons  made on t h e  R a d i o  Shack. TRSEO P o c k e t  Computer 

ISOKINETIC EQUATION 

. . -. ST T.= ~ v g .  stack.  t e m p e r a t u r e  ( O F )  
DS VOL= D r y  s t a n d a r d  c u b i c  f e e t  . -  
STACK V= V e l o c i t y  i n  s t a c k  (FF'M) 
TIME= D u r a t i o n  of  t e s t  CminiJtes) 
STACK P= Pressi- i re i n  stack., ahso lc i t e  ( i n .  Hg)  
Mf= Male f r a c t i o n  d r y  gas ((100-%H O)/iOO) 
NOZZLE D= N o z z l e  d i a m e t e r  ( i n . )  

. . . .. ., 

2 

Execi.1 t i an of p r aq r am : 
Canpi-iter n ~ i s t  b e  i n  DEF ( d e f i n e )  node. If a m i s t a k e  i s  made when 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  modes. 
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a m i s t a k e  b e f o r e  
e n t e r i n g  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  n u s t  he r e e n t e r e d .  
Two: P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a mi5tak.e a f t e r  t h e  
d a t a  has  been e n t e r e d  and P r i n t e d .  You n a y  choose t h e  e n t r y  t o  b e  
c o r r e c t e d .  1-107 



? . G n C U L A i E  S M L E  .ECOVER'I .AND iXTESXI?Y 

,%.tu Run N O .  s-3 -.3 Planc  
I "d" ' f Sample Dace /[ - Z 7 - ? f  Sample Locacion 

Recovery Dace /;. . 7 I -  < i  Sample 30x No. 
Sample Type u (  .<\ Cleanup Pe r son  C. i: i;.?, . c 

F l l c e e  No. T-1 
--Sample NO. 

.- .- S a n p l e  x a c e r i a !  D e s c r i p c i o n  

YOISNRE .AND/OR S.W!LE 1 SILICA GEL 

1 2 3 4 5 I 
I I s p i n p e r  Sequence ----- 

Imp i n g e r  ~ y p d  /r/L--- 
I l a p  i n g e  r Soluc ion  

I - -  iLna l  Volume (,x)Y 
Initial valvae (wc)b/ / C : G  r~ 
>lec vo1m.e (.rr)bl ----- I - -  
Sanpla  NO.(~) 
Combined h p i n g e r  concencs ,  Sample No. 
L i q u i d  Lave1 Yarked C o n t a i n e r (  5 )  S e a l e d  
D e s c r i p c i o n  of Impinge r  S o l u c i o n  

---- ----- -- 
1 S i l i c a  Ge! - -__. - -  

C o l o r  
I 

' i o c a l  Y o i s c u r e  

3 1 ,  S = Greenburg-Smith s c a n d a r d ,  Y 3 ?lodiEied, 0 = Ocher - 51 I n d i c a c s  v a l u e  in u n i c s ,  m l  or gm 

3 5 C O V E E D  S>&Y?LZ 

?:ana a i n s e :  Sample NO. I ) r f  Cacch : Sample NO. 
L i q u i d  Level Yarked - 
Sea l ed  S z a l e d  

L i q u i d  Level Yarked - 
S e a l e d  S e a l e d  

L i q u i d  Level Yarked - S e a l e d  

De s c r i p c  i o n  

k p i ? . g e r  ?.inse: Sample  !lo. Acecone 3Lank: j a n p l s  So. 
L i q u i d  Level !larkec - 

Xacsr 3 l ank  : Sample Yo. .:i?cer 3lanK: Sam?le !lo. 

SamuLe D i i p o s i c i o n  
C a r r i e r  3 a c e  j h i p p e d :  
3 e n a r k s  : 

Dace o f  l a b o r a c o r y  c u s t o d y  S e a l ( s )  broken by 
Daca broken 

i ; I * .  . . ->hOLG. I ? & V k  -,-R 1 qwt< - -  

1-10s 
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MIDWEST RESEARCH INSTITUTE 

Par t ic le  Siz ing - Andersen [ f c s s  

RUN i - 3 - 4  
MRI Project Number 48 q \  - L V . 3  
Field Dates 

SampTing Location / / A  00 
Plant /&lA4 /,- 

Sampling Date - lLo - r( / 
FIELD CREW 

1, 
Crew Chief o n . &  @A ,-f 

‘9 Testing Engineer I 76, b~~ 1c 2 
7 0 ’  

3 

-Engr. Technician 1 

Lab Technician 

Process Engineer 

Other 

1 
” 
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ANDERSEN SAMPLING CALCULATIONS 

P l a n t  Dace c0-26' - 81 
Sampling Locacion &I 94fi Y-rc ir.L P I n i t i a l  Rcq 
T e s c  No. z-2- 4 

~~ 

V e l o c i t y  head a t  sampling l o c a t i o n ,  i n .  H20 

S t a c k  cemperacure ac sample p o i n t ,  O F  

Baromecric p r e s s u r e ,  i n .  Hg 

S t a c i c  p r e s s u r e  i n  s c a c k ,  i n .  Hg -a. 
(Pb) - + (0 .074 x gage p r e s s u r e ,  in .  H20) 

Pe rcenc  m o i s t u r e  i n  g a s  s t r e a m  by volrrme 

Mote f r a c t i o n ,  d r y  g a s  100 - % H 2 0  
LOO 

c-02: 7. 2 
Molecu la r  w t .  d r y  scack  g a s ,  l b / lb -mole  &,= 17,s 

(% GO2 x 0.44) + (% 02 x 0.32)  + (% N2 + % GO x 0.28)  

APs  

Ts 

Pb 

Ps 

% H20 

Mf 

M d  

M o l e c u l a r  w t .  s c a c k  g a s ,  l b / l b - m o l e  
(Md) (Mf) + 18(1 - Mf) 

S t a c k  v e l o c i t y ,  fpm 

5,128.8 ( c ? )  

V S  

C a l c u l a c e d  nozz le  d i a m e t e r ,  i n .  

3 24 , where F s  = 0.5 c o  0.75 f c  /min 

D% 

. iccual  n o z z l e  d i a m e t e r ,  i n .  # 4/10 

Assumed m e t e r  t e m p e r a t u r e ,  O F  1 %  
3 I s o k i n e c i c  sample r a c e ,  s cack  c o n d i c i o n s ,  f c  lmin  

V s  (0 .00694)  ( a )  (Dia) - 

C a l c u l a t e d  rnecer f l o w  r a t e ,  f t 3 / m i n  Fm 

20 

1 8  

asA( 

26 .q 7 

I is$ 
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ONSITE I S O K I N E T I C  PERFORMANCE OETERMINATION 

Computat ions made on t h e  Rad io  Shack THSEO Pocket  Computer 
P l a n t  o w e -  Date  l P - 3 6  - ? [  

Name R f . c  Sampl ins L o c a t i o n  - .&- - Run Nimher - -  

I S O K I N m C  EQUATION 

ST T.= Avs. stack. t empera tu re  ( O F )  

DS UOL= D r y  s t a n d a r d  cubic f e e t  
STACK U= V e l o c i t y  i n  s t a c k  (FPM) i 
TIME= D u r a t i o n  of t e s t  ( m i n u t e s )  
STACK P= Pressu re  i n  s tack ,  a b s o l u t e  ( i n .  Hq)  I : :  ,g.:j 

M f =  Mole f r a c t i o n  d r y  sas ((lOO-XH,O)/lOO) 
NOZZLE D= Nozz le  d iameter  ( i n . )  

l:l,,5~ Ll. :;.:I 3:; 
.,.. 

1, ~ ~ ~ i l , : ~ : ~ ~ ~ , . ~ , ~ ~ ~ ~ ~  
i . ,;1-,1..:::::7:;. <,<.;. r ,,-: 

E:-:ecu t i on o f  p r os r am : 
Computer n u s t  be i n  DEF ( d e f i n e )  mode. If a m i s t a k e  i s  nade when 
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  t u o  c o r r e c t i o n  modes. 
One: Press SHIFT F i n  o r d e r  t o  c o r r e c t  a mi5tak.e be fo re  
e n t e r i n s  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  n u s t  be r e e n t e r e d .  
Tuo: Press  SHIFT C i n  o rde r  t o  c o r r e c t  a mistak.e a f t e r  t h e  
d a t a  has been e n t e r e d  and p r i n t e d .  YOLI nay choose t h e  e n t r y  t o  be 
c o r r e c t e d .  
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PARTICULATE SAYPLE RECOVERY .AND INTEGRITY 

P lanc  61-9 1 au - 1  Run No. E <-?- 4 
S m p l e  Locac ion  Sample Dace / d - & .  i t  
Sample Box No. Recovery Dace / D  - a b ,  - ( 1  
Sample Type J+ s <, c teanup Pe r son  1 I I 

F i l c e r  No. T- 7 
Sample No. 
Sample X a c e r l a l  D e s c r i p e r o n  

MOISTURE AND/OR SAMPLE 1 SILICA GEL 

1 2 3 4 5 I 
I Impinger  Typed /vl---- 5 ‘ ,7ab.o Impinger  S o l u r i o n  -hkL- - - -  

F i n a l  Volume (vc)bl I 

Net v o l a  (a)b/  1\32 I 

----- Impinger  Sequence 

I n i t i a l  v o t m e  (vclbl /O-U o I 3 l $ ? 7  --- 1 2 3 -  I S i l i c a  G e l  ----- Sample No.($) 
Combined impinger  c o n c e n c s ,  Sample No. 
L i q u i d  Leve l  Harked C o n t a i n e r (  s) S e a l e d  
D e s c r i p t i o n  o f  Impinger  S o l u c i o n  

C o l o r  
I 

Toca l  M o i s r u r e ,  gm L3 9 . 3  

- a /  - b /  I n d i c a c e  v a l u e  i n  u n i t s ,  ml o r  gm 
5 = Creenburg-Smich s c a n d a r d ,  M = Llodi f ied .  0 = Ocher 

RECOVE.9ED SAMPLE 

? robe  a i n s e :  Sample No. Dry Cacch: Sample No. 
Lfqu id  Level  Yarked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Harked - 
S e a l e d  S e a l e d  

L i q u i d  Level Harked - S e a l e d  

Desc r i p c  ion 

k n i r . g e r  q i n s e :  S m p l e  Xo. Acecone B l a n k :  Sample No. 
L i q u i d  Leve l  Harked - 

Uacer Blank: Sample No. F i l c e r  Blank: Sample No. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped:  
aemarks : 

Dace o f  Labora to ry  cuscody  
P e r s o n n e l  a c c e p c i n g  cuscody  Dace broken  

S e a l ( s )  b roken  by 

I O 0  I O 0  

1-113 



MIDWEST RESEARCH INSTITUTE 

,Pareicle S i z i n g  - Andersen '4 (-55 
L 

RUN r--d-/ 
I MRI Project Number c/y * / I  - L y-7 

Field Dates ~. 

Plant ,L- 3,- y ;  .cAJwbd 
Sarnpfing Location 4 
Sampling Dote 74 . y, 

FIELD CREW I 

L 

3 

Engr. Technician 1 
I 

L 
3 

L 

3 

Pmceas Engineer 1 
2 

I 
Other I LLLCC(.. a 

2 J 
Other 

1-114 
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I 
I 

V e l o c i t y  head  a t  s ampl ing  l o c a t i o n ,  i n .  H20 

S t a c k  cemperacure  a c  sample p o i n t ,  OF 

ANDERSEN SAMPLING CALCULATIONS 

P l anc  Dace -3’2 - SI 
Sampirng Locac ion  < * $ . 2 , r ,  c I n i t i a l  j? a- 
Test No. - -  

- &S A P s  

T s  3 YO 

~~~~~ ~ ~ 

S t a c i c  pressure i n  s c a c k ,  i n .  Hg - q. a, 
( p b )  (0.074 x gage  p r e s s u r e ,  i n .  H20) 

P e r c e n c  m o i s c u r e  i n  g a s  sc ream by  volume 

B a r o m e t r i c  p r e s s u r e ,  i n .  Hg 

P s  
z a . 3 5  

% H7O a G  

0% 2 /6J 
H o l e c u l a r  W C .  d r y  s c a c k  g a s ,  l b / l b - m o l e  72’ 

(% GO? x 0.44) + (% 02 x 0.32) + (% N2 + L CO x 0.28) - 
M o l e c u l a r  w t .  s c a c k  g a s ,  l b / l b - m o l e  

(Md) (Mf) + 18(l - Mf) 

LOO - % H20 
100 

Mole € r a c c i o n ,  d r y  g a s  

Md 
9 7-33 

2 7 , 1 0  
N S  

j n r  ) . a  

~ 

I s o k i n e t i c  j m p l e  s c a c k  c o n d i c i o n s ,  €t 3 /min  

V s  (0.00694) ( H )  

i q 4 - j  k .  Fs 

Scack v e l o c i c y ,  €pm 

5 , 1 2 8 . 8  ( c p )  

C a l c u l a c e d  inecer f l o v  r ace ,  €c3/rnin 
T d 6 0  

Fs (Tsi-460) (E) 

I I 

2.8 I Fm 
I 

V S  

35-13. y 

DnC C a l c u l a c e d  n o z z l e  d i a m e t e r .  i n .  

I I 6 f  F S / V S  
24 E, where Fs = 0.5 t o  0.75 f c  3 /min 

A c t u a l  n o z z l e  d i a m e t e r ,  i n .  

Assumed mece r  t e m p e r a c u r e ,  O F  I Tm I Lt; 
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ONSITE I S O K I N E T I C  PERFORMANCE DETERMINATION 

C o m p u t a t i o n s  made - o n  t h e  R a d i o  Shack. THSBO - Pock-e t  - ConPl-lter 

- -  R u n  Nunher  

ISOKINETIC EOVATION 

0 ST T.-  Avq. s tack  t e m p e r a t u r e  ( F) 
DS VOL= D r y  s t a n d a r d  c h i c  fee t  
STACK V= V e l o c i t y  i n  s t a c k .  (FF'M) 
T I M E =  D u r a t i o n  o f  t e s t  ( m i n u t e s )  
STACK F'= F'ressi-ire i n  stack-, a h s o l u t e  ( i n .  Hq) 
M f =  Mole f r a c t i o n  d r y  g a s  ( (100-%H,0) /100)  
NOZZLE D= Nozzle d i a m e t e r  ( i n . )  L 

- 

E:.:eci.i t i o n  of p r og r a n  : 
Computer  must h e  i n  DEF ( d e f i n e )  n o d e ,  If a n i s t a k , e  i s  made when 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  n o d e s .  
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a m i s t a k e  b e f o r e  
e n t e r i n g  a l l  t h e  d a t a  on a l i n e .  The  e n t i r e  l i n e  mus t  h e  r e e n t e r e d .  
Tuo:  Press  SHIFT C i n  o r d e r  t o  c o r r e c t  a n i 5 t a k . e  a f t e r  t h e  
d a t a  has h e e n  e n t e r e d  and  p r i n t e d .  You may c h o o s e  t h e  e n t r y  t o  h e  
c o r r e c t e d .  
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?&n24AL, Run No. L - -J- /  
P l a n c  
Sample Locacion c . , G ~ r  t- Sample Dace & - 3f: -$:/ 
Sample 90% No. Recovery Dace I C  ' ~ % - - v /  
 sample^ Type /+c5 5 Cleanup P e r s o n  r-. ,,-PLL!.: 

F i l i e r  No. Y 

Sample NO. - 
S m p  l e  Hace r i a  1 De s c r i p c  i o n  

XOISNRE m!J/OR SUJLE [ SILICA GEL 

1 2 3 G 5 I 
I Imp inge r  Typed/ ALL--- 

Inpinge r  S o l u c i o n  &,a---- I 
I -- F i n a l  volume ( X I ~ /  

1n i : i a l  v o l m e  ( X I ~ /  / O O  -- ----- I -- Nee v o l m e  (wc)b/ 
Sample Xo. (s)  
C m b i n e d  huiinger c o n c e n c s ,  Sample No. 
L i q u i d  L e v e l  Xarked C o n c a i n e r t  s) S e a l a d  
D e s c r i p c i o n  of 'koinger S o l u c i o n  

----- Imp i n g e r  Sequence 

1 S i l i c a  Gel ----- 
Co Lor 

- 1  

T a c a l  Yoiscure, gn 

- a /  5 Greenburg-Smic' s c a n d a r d ,  Y = Z o d i f i e d ,  0 = Ocher  - a i  Lndicace v a t u e  l n  u n i c s ,  m l  or gn 

aECOVE.PED SXLnLS 

Sample Y O .  Dry C d C c i  : p-- ,  .-3e ainse: 
L i q u i d  Level ?larked - 
S e a l e d  

k p  i c q e r  ?.ins*: Sample Yo. Acecone 3Lank: 
L i q u i d  Level ?larked - 
S e a l e d  

Sacs  r 3 1 ank: :ample Yo. c L l c e r  3Lank: - .  
~~~~~ ~ ~ 

Liqu id  Level  Yarked - 
Samp l e  D i s p o s  i c  ion 
C a r r i e r  J a c e  Shipped: 
Xe5arks : 

j m p l e  No. 
De sc r i p  c ion 
S e a l e d  
S a p I I  NO. 

L iqu id  Level >larked - 
Sea led  
Sample ?lo. 
Sea led  

J a c e  ai Labora to ry  cuscody  S e a l ( s )  broken by 
?ersonneL a c c e p c i n g  cuscody Dace broken 
3 a a i K S :  /-6.4/Wiid7j/J3 77 5dT /La * S€ E a h t  d X-2-16) 
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MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  S i z i n g  - Andersen pL .55 

RUN I - c /  - ;.( 

FIELD CREW 

'LJ 

3 

Engr. Technician 1 

L 
3 

Process Engineer 1 
L 

0 ther 1 CCCCh.  13 
2 

a ,  
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ANDERSEN SAMPLING CALCULATIONS 

P l a n t  OWC< Date L O -  2 
sampling Loca t ion  T 3 a y L o u r c .  met. I n i t i a l  R C S  
T e s t  No. 

.- - - -  

v e l o c i t y  head a c  sampling l o c a t i o n ,  in. H20 

S t a c k  t e m p e r a t u r e  ac  sample po inc ,  OF 

APs . -77 
T S  -33c.5- 

Baromet r i c  p r e s s u r e ,  i n .  Hg 

S t a t i c  p r e s s u r e  i n  s c a c k ,  i n .  Hg 
(Pb) - + (0.074 x gage p r e s s u r e ,  in. H20) 

P e r c e n t  m o i s t u r e  i n  g a s  s t r e a m  by volume 

Mole f r a c t i o n ,  d r y  gas 100 - % H20 

100 

Pb a s,/g 
Ps 

'28'4F 

% H20  (3 0 

I M f  I f 8  I 
Molecu la r  w t .  d r y  s c a c k  g a s ,  l b / l b - m a l e  

(% GO2 x 0.44) + (% 02 x 0.32) + (% N2 + % CO x 0.28) 

M o l e c u l a r  V C .  s c a c k  g a s ,  l b / l b - m o l e  
(Md) (Mf) + 18(1 - Mf) 

9% 8 3  
Md 

MS 27.10 
~ 

S t a c k  v e l o c i t y ,  fprn 

5,128.8 (Cp) 

dt.60 - Y-3 A c t u a l  n o z z l e  d i a m e t e r ,  i n .  

V S  

Dna 1 1 s-3- 

I 160 D% C a l c u l a t e d  n o z z l e  d i a m e t e r ,  i n .  

24 F, where Fs = 0.5 t o  0.75 f t  3 .  / m i n  

I s o k i n e t i c  sample s t a c k  c o n d i t i o n s ,  f t  3 / m i n  

V s  (0.00694) (7) 

Fs 

1.738 

~ ~~ 

7 s  Assumed m e t e r  cernperature ,  O F  

C a l c u l a t e d  m e t e r  flow r a t e .  f t 3 / rn in  

Fs ('"O) T A 6 0  (E) (Hf)  

Fm 

,2267 
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ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

C o n p u t a t i o n s  z a d e  o n  t h e  R a d i o  Shack. TRSBO F'oclret Conputer  

ISOKINRIC EQUATION 

,-. L 

E:.:eci.ftion o f  p r o q r a n :  
Conputer  ni-ist he i n  DEF ( d e f i n e )  node. I f  a n i s t a k e  i s  made when 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes. 
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a n i5 tak .e  b e f o r e  
e n t e r i n s  a l l  t h e  d a t a  o n  a l i n e .  The e n t i r e  l i n e  mvs t  h e  r e e n t e r e d .  
Two: P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a n i s tak .e  a f t e r  t h e  
d a t a  has  heen e n t e r e d  and p r i n t e d .  YOIJ nay choose t h e  e n t r y  t o  he 

1-122 c o r r e c t e d .  
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Planc  I? r1LY /- L..J Run No. x-q- 3 
Sample Dace / i  27-F'/ 
Recovery Da te  /c 1 7  - \ I  

A- S a m p l e  Locacron , m : L ,  
Sample aox NO. 
Sample Type , \  Cleanup Pe r son  ( 7 ~  "(, 

'I . _  

F i l i e r  No. r- ,I 3 
Sample No. 
Sample Y a c e r i a l  D e s c r i p c i o n  
- 

1 2 3 4 4 I 
Impinger  T y p e d  /"/L--- I 

----- I s p  i n q e r  Sequence 

---- Izp i n g e r  S o l u c i o n  

Initial volume (e lk /  /C'D 
F i n a l  V o l u e  (e)k l  %---- ---- 

I S i l i c a  CeL ----- Sample NO.(~) 
Combined i s p i n g e r  concencs ,  Sample No. 
Liquid L e v e l  Xarked Container( 5 )  S e a l e d  
D e s c r i p c i o n  oE I n p i n g e s  S o l u c i o n  

C o l o r  
- 1  

' i oca l  Y o i s c u r e ,  p YE*O ,- . v 

- zI 
- ii Lndicace v a l u e  in u n i c i ,  mL 0 8  p 

5 = Greenburg-Smich s c a n d a r d ,  Y = Y o d i f i e d .  0 = Ocher 

? r o b e  a i n s e :  samp12 NO. 9 r y  CacL5: Sample  ?lo. 
L i q u i d  Level  Yarkc 
S e a l e d  

kpir..ger l i n s e :  Sample Yo. 

Desce%pcron 
S e a l e d  

LLqurd Level  t lazkid - 

!d - 
Acecone a l a n k :  Sampla YO.  

L i q u i d  Leve l  Yarkea - 
S e s l e d  

' iacer  3Lank: SmpLe,Yo.  ~ ~ 

Sea led  

Yarked S e a l e d  

~ L ! C S ~  - -  31ank: S a m a l a  Yo. - - - LrquLd Level 
j m p l e  D:spos:cion 
C a r r i e r  J a c e  
Xenarks: 

Shipped:  



MIDWEST RESEARCH INSTITUTE 

Pareicle Sizing - Andersen N ~ ~ 5 5  

RUN -Jl-s/-,3 
'i MRI Project Number L / y  I1 -/  d.3 

Field Dates 

FIELD CREW 
Crew Chief \( I. , ,r 
Testing Engineer 1 c&& 

? 6 .  
-l 

Engr. Technician 1 

Lab Technician 

Process Engineer 

Other 

. .  
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V e l o c i t y  head a t  sampl ing  l o c a t i o n ,  in‘. H20 

ANDERSEN SAMPLING CALCULATIONS 

P lanc  Date (0 -?d-k?J 
Sampling Loca t ion  . % $ L . L 5 e  c .L Lr I n i t i a l  I?cr 
T e s t  No. r-y-3 

4 P S  

S t a t i c  p r e s s u r e  i n  s t a c k ,  in .  Hg - a .  A 
(Pb) 5 (0 .074 x gage  p r e s s u r e ,  in. H20) 

Percenc  m o i s t u r e  i n  g a s  stream b y  v o l m e  

Mole f r a c c i o n ,  d r y  g a s  100 - % H20 
100 

Molecu la r  a. d r y  s t a c k  g a s ,  l b l l b - m o l e  
(% C O 2  x 0.44) + (% 02 x 0 . 3 2 )  + (% N 2  + % C O  x 0.28) 

Scack t e m p e r a t u r e  a t  sample p o i n t ,  O F  I TS 

PS 

X H20 

Mf 

Md 

I Pb Baromet r i c  p r e s s u r e ,  i n .  Hg 

A c t u a l  n o z z l e  d i a m e t e r ,  in .  60 LJYO 

Assumed mecer cempera tu re ,  O F  

‘,a 

Tm 

M o l e c u l a r  w t .  s t a c k  g a s ,  l b / l b - m o l e  
(Md) (ME) + 1 8 ( l  - Nf) 

I s o k i n e t i c  sample scack  c o n d i c i o n s ,  Ec’lmin 

V s  (0.00694) ( H )  

S t a c k  v e l o c i t y ,  fpm 

5,128.8 (Cp) 

FS 

V S  

OnC 
C a l c u l a t e d  nozz le  d i a m e t e r ,  i n .  

3 .  24 where Fs = 0.5 co 0.75 f c  /ruin 

I 

Fm 3 C a l c u l a t e d  m e t e r  flow r a t e .  f t  lmin  

Z8.89 

2 0  

. 8  

I 145- 

2 6  
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ONSITE ISOKINETIC PERFORHANCE DETERMINATION 

Computa t i ons  made o n  t h e  R a d i o  Shack. TRS80 Pock.et ConpLlter 
Plant 2 1 w c n  D a t e  /0-73-d/ 
Sanp 1 irm L o c a t  i o n  I74 V h O d  <,* t/- //f Name p cr 
Ri-irl NlJnher - -  

ISOHINETIC EOVATION 

E:.:eci.ition o f  p r oqr a n  : 
Conputer  nust h e  i n  DEF ( d e f i n e )  made. If a m i s t a k e  i s  made when 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  two  c o r r e c t i o n  nodes. 
h e :  P ress  SHIFT F i n  o r d e r  t o  c o r r e c t  a n i s tak .e  b e f o r e  
e r l t e r i n q  a l l  t h e  d a t a  o n  a l i n e .  The e n t i r e  l i n e  n v s t  h e  r e e n t e r e d .  
Two: P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a n i s tak .e  a f t e r  t h e  
d a t a  has heen e n t e r e d  and p r i n t e d .  Y0l.l nay choose t h e  e n t r y  t o  h e  
c o r r e c t e d .  1-127 



P.4RTICULATZ S A M L E  E C O V E R Y  .WD IXTX2ITY 

. . ,  Bun NO.  x- ./ - -3 P l a n c  1 

Sample Sox No. 

, .. . .  S m p l e  Dace i r .  . 3~ 5 1  
Recovery  Dace t i :  . ',c> ~ T i  

Sample Locac ion  . Lift , ,  

Sample Type I+ C J , 5  Cleanup  Person -.(<.:>I .. ;-:. , .. 

- - Filter No. 
.-  sample No. - 

sample  X a c e r i a l  D e s c r i p c i o n  

YOISNRE X i D / O R  SAYPLZ I SILICA GEL 

1 2 3 4 5 I 
I I rnp inger  ~ y p e d  Vl.iLL--- 

1- i n g e  r So 1 uc i o n  A&---- I 
I -- 

----- I -- 

----- h p i n g e r  Sequence  

----- F i n a l  vo lume (..rc)k/ 
Initial v o t m e  (wc)bl / ~ X J  
>:ec v o l u n e  (vc)b/ 
Sample NO.(~) 
Combined Lmpinger c o n e e n c s ,  Sample Noo 
L i q u i d  L s v e l  x a r k e d  C o n c a i n e r ( s )  S e a l e d  
D e s c r i p c i o n  o f  I m o i n q e r  S o l u c i o n  

-- 
1 S i l i c a  G e l  ----- 

Co l o r  
- 1  

i o c a l  3 o i s c u r e ,  9 . ~ -  

- a /  - 2 1  I n d i c a c e  v a l u e  in u n i c s .  ml or 
S = Creenburg-Smich  s t a n d a r 0 ,  ?! = X o d i f i e d ,  0 = Ocher  

? r s b e  ?Lase:  

120 i;..jer ?Lase:  

Vats r 3 l a n k  : 

Sacple XO. Dry Cacch : 
L i q u i d  L e v e l  3arKed - 
S c a l e d  
Sample Yo. Acecone Blank: 
L i q u i d  Level Xarxed  - 
S e a l e d  
S a q L e  Yo. i i ? c s r  3l ink:  
LLquid Lave1 Xarked  - 

-. 

j a p l e  No. 
5e s c r i p c i o n  
S e a l e d  
S m p I *  No. 
L i q u i d  L e v e l  t!arked - 
S e a l e d  

_. 

-I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

samp I..? 30.  
s e a l e d  

SamD!? Dlspos rcLon  

I C a r r r e r  Dace %Loped: 
B e l a r k s :  

I 
I 
I 

~~ ~~~ 

S?+ a Dace o f  l a b o z a c o r y  c u s c o d y  S e a l ( s )  b r o k e n  by 
? = r s o n n e l  a c c e ? c i n g  cuscody  Da te  a r o k e n  
?ena rks : - 
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MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  S i z i n g  - Andersen //c5<, 

RUN x--/-4/ 
MRI Project Number - q-3 
Field Dates 

l ' y 1 ,  u LLJ 
Plant 
Sampring Location L n ?Lf 

Sampling Date /(.3 ? <? < / 

FIELD CREW 

Crew Chief aaUQ, ,-r 
r 

Testing Engineer I .Lk.& G,, L 
2 i 

-l 

Engr. Technician 1 

2 
3 

.Process Engineer I 
" 

Other 
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ANDERSEN SAMPLING CALCULATIONS 

P l a n c  0 LYC* Date fo-30-8) 
Sampling L o c a t i o n  B ~ ~ ~ f i ~ ~ w z  relit I n i t i a l  6 cs 

- -  T e s t  No. 

V e l o c i t y  head  a t  s ampl ing  l o c a t i o n ,  in. H20 

S t a c k  t e m p e r a t u r e  a t  sample p a i n t ,  O F  

LIPS I 75’- 

TS 3 2 q  

B a r o m e t r i c  p r e s s u r e ,  in. Hg 

S t a t i c  pressure i n  s c a c k ,  in. Hg -2 I2 
( p b )  - + (0 .074  x gage  p r e s s u r e ,  in. H20) 

P e r c e n t  moi scu re  i n  g a s  stream by  volume 

100 - % H20 

100 
Mole f r a c t i o n ,  d r y  g a s  

ay. O Y  Pb 

PS 2a.w 

% H 2 0  2~ 

l M i  l a g  I 
M o l e c u l a r  w t .  d r y  s t a c k  g a s ,  l b / l b - m a l e  

(% C 0 2  x 0.44) + (% O2 x 0.32) + (% N 2  + % CO x 0.28) 

M o l e c u l a r  w t .  s t a c k  gas, l b / l b - m a l e  
(Md) (ME) + 1 8 ( 1  - Mf) 

S t a c k  v e l o c i t y ,  Epm 

Md 
2Y. 5% 

M S  
27.07 

v s  

5,128.8 (Cp) ( 6 ’ P P s  + x M s  460 

I s o k i n e t i c  sample s t a c k  c o n d i t i o n s ,  f t  3 lmin 

V s  (0 .00694)  (TI) 

;/6c:.L DnC 
C a l c u l a c e d  n o z z l e  d i a m e t e r ,  i n .  

3 24 where Fs = 0.5 L O  0.15 f t  /min  

Fs 
. .Fa .T 

A c t u a l  n o z z l e  d i a m e c e r ,  i n .  

3 C a l c u l a t e d  m e t e r  f l o w  r a t e ,  f t  /min  
Tmc460 

Fs (TN460) (E) (”) 

Tm 1-23 Assumed m e t e r  t e m p e r a t u r e ,  O F  

Fm 
,2 a y  

I / ; i c ,  = a37,oq 
1-130 
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ONSITE ISOKINETIC PERFORMANCE D E T E R M I N A T I O N  

C o m p u t a t i o n s  made on t h e  R a d i o  Shack. TRSBO P o c k e t  Computer  
P l a n t  y e w  D a t e  /O - T d  - z j  
S a w  1 I nq L o c a  t 1 o n  ?<GJ,.~, L/& Nane /< c,- 
Run Nu-imher - . - 

ISOKINETIC EOUATION 

ST T.= Avs. stack. t e m p e r a t u r e  (OF)  

DS UOL= Dry s t a n d a r d  ci-ihic f e e t  
STACK U= V e l o c i t y  i n  s t a c k  (FF'M) 
T I M E =  0i . iration o f  t es t  ( m i n u t - e s )  i;! i:! 

I 
1:1., 7 :  13. 215 34r:I ..,., ~.._ 

STACK F'= F'ressi~re i n  st,ack,, a h s o l u t e  ( i n .  H q )  
M f =  Mole f r a c t i o n  d r y  g a s  ( ( 1 0 0 - % H , 0 ) / 1 0 0 )  
NOZZLE D= Nozzle d i a m e t e r  ( i n .  ) . .Jh 

I .  VCiL.=:253,13;31 
F .  :)ciL..zc;l E,- 

E x e c u t i o n  o f  p r  oqr am : 
Computer ni.ist be i n  DEF ( d e f i n e )  mode. I f  a m i s t a k e  i s  made when 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  nodes. 
Orre: P r e s s  SHIFT F i n  order t o  correct  a n i 5 t a k . e  h e f o r e  
e n t e r i n q  a l l  t h e  d a t a  on a l i n e .  The  e n t i r e  l i n e  n u s t  he r e e n t e r e d  
T w o :  P r e s s  SHIFT C i n  o r d e r  t o  co r rec t  a m i s t a k e  a f t e r  t h e  
d a t a  h a s  heen e n t e r e d  a n d  p r i n t e d .  YOLI may c h o o s e  t h e  e n t r y  t o  he 
c o r r e c t e d .  1-132 
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P.URC'JLATE SMPL: FSCaVEXY U D  i N T i C i 3 T Y  

Run No. t - G /  ~ 4 ,-I 
P l a n t  & T ) L y . L )  / 

Sample Locac ion  L . i i k +  S q l e  Dace I C .  - .3C; -</ 
, - ;c: - \"/ Sample 30% No. Recovery  Dace / f  

Sample Type / - I  (: 5 c, Cleanup  p e r s o n  ~ - ~ - L - L L . . ~  

F i l c e r  No. T - . 7 2  
Sample No. 
Sample H a c e r i a l  D e s c r i p c i o n  

H O I S N R E  .AND/OR S t W L E  I S I L I C A  GEL 

1 2 3 4 5 I 
I Imp inge r  T y p e d  ddL--- 
I i,---- 1 0  
I -- ----- I -- 

----- Implnger Sequence 

I a p  i n g e r  So l u c  i o n  
F i n a l  Volume (..rc)l?/ 
I n i c i a t  v o l c n e  (rx)bl JCG 
Net vo1m.e (wc)LJ 
Sampla Y O . ( ~ )  
Combined i a p i n q e r  concencs, Sample Xo. 
L i q u i d  Lave1 x a r k e d  C o n t a i n e r (  5 )  S e a l e d  
D e s c r i p t i o n  o i  Impinge r  Solution 

T o c a t  Y o i s c u r e ,  q 3 

----- -- 
I S i l i c a  Ca! ----- 

C o l o r  
I 

- I/ - j/ I n d i c a c s  v a l u e  i n  units,  ml or gm 
5 = Greenburg -Smi th  s t a n d a r d ,  ?! = u o d i f i e d ,  0 = C t h e r  

EGOVEILED SlUX~Li 

?robs Xinsa: samp l e  NO. D r y  Cacch: Sample No. 
L i q u i d  Leve l  Yarksd  - 
S a a l e d  S e a l e d  

L i q u i d  Level Yarked  - 
S e a l e d  S e a l e d  

L i q u i d  Lcvel Xarked - S e a l e d  

ge s c r i p c i o n  

k p i c g e r  ?.inse: Sample Yo.  Acecone 3 l ank :  Sarnpla No. 
L i q u i d  L s v e l  :larked - 

- .  Yacer 3lanK: Sample Yo. r ~ ? c a r  Blank: SanYla Y o .  

Sample D i s p o s i t i o n  
C a r T i e r  S a t e  Sh iaped :  
Re%arks: 

Dace of  l a b o r a t o r y  c u s t o d y  S e a l ( s )  b r o k e n  by 
?ersonne!  a c c e p t i n g  c u s t  Dacs b roken  
?.ezarks: 7-22 S L ~  . .  

1-133 



I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

METHOD 17 (OUTLET MASS) 
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MIDWEST RESEARCH INSTITUTE 

M -17 

RUN o-/-, 
MRI Project Number q@ 9 / - 83 
Field Dates 

SampLng Locat~on euze f 
/o -a -6 / 

Plant /I (Ir. Jr--d 

Sampling Date 

Crew Chief //c P r /  / 

FIELD CREW 

Testing Engineer 1 L / X , i L ?  LB 
2 
3 

Engr. Technician 1 

k b  Technician 

Process Engineer 

Other 

I 
1 

I 
2 

1-136 
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% H20 PERCENT MOISTURE IN GAS STREAM BY VOLUME 

I 
I 

/ 9  

NOMOGRAPHDATA 

CALCULATED NOZZLE DIAMETER, in. 

PLANT EO/, , ,I I? 

DATE //7. ,L+- e ,  

SAMPLING LOCATION OcJTdP f 
o-/-/ 

O J 5 - 7  

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. Hp 

AVERAGE METER TEMPERATURE (AMBIENT C ~ D ~ F ) . ~ F  I Tmavg. 1 7 0  1 

STATIC PRESSURE IN STACK. in. Hg 

( P m k 0 . 0 7 4 m A C K  GAUGE PRESSURE in in. H20) ps  I 
RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. O F  2 80 

AVERAGE VELOCITY HEAD, in. HzO 

MAXIMUM VELOCITY HEAD, in. H20 I 
C FACTOR 1 

I L b  , 75- I REFERENCE Ap, in. HzO 

EPA (Ourl 234 
4n2 
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ISOKINETIC SAMPLING WORKSHEET 

Pb Barometric p r e s s u r e ,  i n c h e s  Hg 

P l a n t  O W P C - t  Date /c z L - J ,  
Sampling Loca t ion  l, L, rC, 7- I n i t i a l  r 4  
Test N d e r  ,a- I - I  

2% Y6 
7336 

I s o k i n e t  i c  s a p  1 i n g  e quat ion: 

V m i  = K d2-Z 

Vmi = Volume of the meter  p e r  sampling i n t e r v a l .  €t 3 

K = Constant  of f i x e d  and assumed parameters ,  
dimensionless  

A p s  = Veloc i ty  head of  S p i t o t ,  i nches  H20 

Ts = Stack temperacure,  O F  

Asslnned average meter temperature ,  OF I 
( P i r o c  c o e f f i c i e n t  

1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

Isampling time i n t e r v a l ,  minuces I 5- - 1  
IElole f r a c t i o n  dry g a s  

[Nozzle d i ame te r ,  i nches  I Dn i -2; I 
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ONSITE ISOKINETIC PERFORHANCE DETERHINATION 

C o n p u t a t i o n s  n a d e  o n  t h e  R a d i o  Shack TRSBO Pock,et  Conpciter 
P l a n t  A;, ,..T D a t e  /[~+ 1 L- 5 ,  
S a n p l i n q  L o c a t i o n  u . / 7 ( .  r Name c/ A ,  ?<,/- 
R u r ~  Nunher  L?-, -  f 

ISOKINmIC EQUATION 

E x e c u t i o n  of p r o q r a n :  
Conpu te r  nus t  he  i n  DEF ( d e f i n e )  node .  If a n i s t a k e  i s  nade when 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  two  c o r r e c t i o n  nodes.  
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a n i s t a k e  hefare  
e n t e r i n g  a l l  t h e  d a t a  o n  a l i n e .  The e n t i r e  l i n e  nust  b e  r e e n t e r e d .  
T w o :  P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t ,  a n i s t a k e  a f t e r  t h e  
d a t a  h a s  h e e n  e n t e r e d  and  p r i n t e d .  
c o r r e c t e d .  

Yo1.1 nay  choose t h e  e n t r y  t o  h e  
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1 
I 
I 
I 
I 
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1 
I 
I 

PARTICULATE SMPLE RECOVERY ?NO INTEGRITY 

- -  P l a n t  e ,C/Y,l-L Run No. 
Sample Locac ion  Sample Date 
Sample aox No. Recovery Dace 

Sample Type Cleanup Pe r son  < ' C I  icr ~ d 

F i  I c e  r No. 
Sample No. 
Sample Hacer ia l  D e s c r i p t i o n  

/ ')-/a 

MOISTURE AVDIOR SAMPLE 1 SILICA GEL 

1 2 3 4 5 I 
I Impinger  Typed1 LA&-- 

I a p i n g e r  S o l u c i o n  A!&?-=-- 
F i n a l  volume (wc)k/ ,%L 
I n i c i a t  volume (ix)Y A O U  IOC 

Nec Volume (wc)b/ &Li&--- I - 
Sam? le No. ( 5 )  

C m b i n e d  impinge r  concencs ,  Sample No. 
L i q u i d  Leve l  Yarked C o n c a i n e r ( s )  S e a l e d  
D e s c r i p t i o n  ol Impinge r  S o l u c i o n  

----- Imp i n g e r  Sequence 

I Si! ica  Gel.< ----- 
I 

Toca l  Y o i s c u r e ,  pn 

- a /  
- a i  I n d i c a c a  v a l u e  i n  u n i t s ,  m l  or gm 

S = Greenburg-Smich s c a n d a r d ,  Y = X o d i f i e d ,  0 = Ocher 

E C O V E R E D  SAHPLE 

Probe Zinsa :  Sample No. Dry Catch  : Sanp le  Xo. 
L i q u i d  Level  Harked - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Yarked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Yarked - S e a l e d  

De sc  r i p c i o n  

I z p i c g e r  Tinse :  Sample Xo. Acetone  Blank: Sample No. 
L i q u i d  Leve l  Harked - 

Vacer a l a n k :  Sample No. F i l c e r  Biank: S a n p l r  No. 

S a p  ie D i s p o s i ~ i o n  
C a r r i e r  Dace Shipped:  
Zenarks :  

Dace o f  Laboracory  cuscody S e a l ( 5 )  broken  by 
' e r s o n n e l  a c c e p c i n g  c u s t o d y  Dace broken  
3ena rks : 
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- 
MIDWEST RESEARCH INSTITUTE 

MRI Project Number q-r9/ - L f 3  
Field Dn+r< 

FIELD CREW - 
Crew Chief I , ? r ; D k B n  I 
Testing Engineer 1 r / e  

1 

3 

Engr. Technician 1 
" 

3 

Process Ensineer 1 
.1 

C ther 1 
" 
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.I 
I 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. Hf l  

AVERAGE METER TEMPERATURE (AMBIENT+ 2OoF).'F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMElRlC PRESSURE AT METER, in. Hg 

NOMOGRAPH DATA 

AH@ /, $? 

Tmavg. 70 

9. H * 0  I 7  

Pm 23.0 L 

STATIC PRESSURE IN STACK, in. Hg 

(PmkO0.074STACK GAUGE PRESSURE in in. HzO) 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERAWURE. O F  

AVERAGE VELOCITY HEAD. in. Hp 

23: ' i d  
p s  

pVPm 0,39 a 

Tsavg. 300 

APavg. I I 
APnBI. MAXIMUM VELOCllY HEAD, in. H20 

CALCULATED NOZZLE DIAMETER, in. 

ACTUAL NOZZLE DIAMETER, in. : 2/0> 

I O ,B r  1 C FACTOR I 

/> 7 <-/I 

I 0, 7r; I REFERENCE Q. in. H ~ O  I 
1-143 



ISOKINETIC SAMPLING WORKSHEET 

P l a n t  Rnr, I U r n  Dace /o-zo -.*’/ 
Sampling Loca t ion  0,rc . t  I n i t i a l  eL/ 
Tesc  N d e r  -~ 

I s o k i n e c i c  sampling equacion: 

V m i  = K c z o  
Where: 

Vmi = Volrnne o f  the mecer p e r  s a p l i n g  i n c e r v a l ,  f c  3 

K = Conscanc of f i x e d  and assrened parameters ,  
d imens ion le s s  

A P s  = VelociCy head o f  S p i t o t ,  i nches  H20 

TS = Stack  t empera tu re ,  O F  

70 

P i c o t  c o e f f i c i e n c  CP # % 9  

B i  / O  

Mf E?3 

x a v g  Assmed  average  me te r  cemperacure, O F  

S a p l i n g  time i n c e r v a l ,  minuces 

Mole f r a c t i o n  dry g a s  

Nozr ie  diamecer.  i nches  Dn ,zi-o 
z Baromecric p r e s s u r e ,  i n c h e s  Hg Pb 

K 5.168 (70 + 460) CS-Z) 6 3 )  (/) (A -2 ) - 224 7 
d r n r  5777 
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ONSITE I S O K I N E T I C  PERFORMANCE DETERMINATION 

Computat ions nade on t h e  Rad io  Shack THSBO Pocket  Conputer 
P l a n t  n,,,. , . . -  Da te  /o -  Z o - Y /  
S a n p l i n s  L o c a t i o n  ccidfc 07 Nane &/A, +*. .g 
Ri.in Nunher 0 - 1  - z 

ISOKINFXIC EQUATION 

ST T . =  Avq. s t a c k  t e n p e r a t u r e  (OF) 
DS V O L =  D r y  s t a n d a r d  c u b i c  f e e t  
STACK U= V e l o c i t y  i n  s t a c k  (FPM) 
TIME- D u r a t i o n  o f  t e s t  ( n i n u t e s )  
STACK P= P ressu re  i n  s t a c k ,  a h s o l u t e  ( in .  Hq) 
M f -  Mole f r a c t i o n  d r y  sas ((100-XH,0)/100) 
NOZZLE D= Nozz le  d i a n e t e r  ( i n . )  L 

E:.: ec 1.1 t i  on of  p r oq r a n  : 
Conputer n u s t  he i n  DEF ( d e f i n e )  node. I f  a n i s t a k e  i s  nade when 
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes. 
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a m i s t a k e  h e f o r e  
e n t e r i n s  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  n u s t  he r e e n t e r e d .  
Two: Press  SHIFT C i n  o rde r  t o  c o r r e c t  a n i s t a k e  a f t e r  t h e  
da ta  has heen e n t e r e d  and p r i n t e d .  Yol.1 nay choose t h e  e n t r y  t o  he 
c o r r e c t e d .  
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY 

Planc  \3rnL-LlY Run NO. D -/- 9 , 
Sample Locacion Sample Dace 
Sample Box No. 

1. 

Sample T y p e  Cleanup P e r s o n  in L A  L , 

%.hPP / r >  - . 2 c  5 - r/ 
Recovery Dace , r .  - 

F i l c e r  No. 17-5 
~ .~ 

Sample No. 
Sanp le  H a c e r i a l  D e s c r i p c l o n  

HOISTLIRE AND/OR SAMPLE 1 S I L I C A  GEL 

1 2 3 4 5 I 
Impinger  T y p e d  LL-- r- I 

I n i c i a l  volume (ur)b/ 
Nec volume (w)b/ w o  - l o l o  9 - - I ID.&- 
Sample NO.(~) 
Combined impinge r  c o n c e n t s ,  Sample No. 
L i q u i d  Lave1 Harked C o n c a i n e r ( s )  S e a l e d  
D e s c r i o c i o n  of Imp i n g e r  S o l u c i o n  

--- lmpinger  Sequence 

I 

F i n a l  Volume (w)b/ A0 
ifl 2 - - 

I S i l i c a  Gel ----- 
C o l o r  A Q d ,  I 

T o c a l  H o i s c u r e ,  p 15 2 .J 

- a i  - 5 1  

5 = Greenburg-Smich scanda rd ,  ?1 = Modi f i ed ,  0 = Ocher 
I n d i c a c s  v a l u e  i n  u n i t s ,  ml or gm 

RSCOVERED SMPLE 

?rob+ Xinse: Samole No. Dry Cacch : S a u t e  No. 
L i q u i d  Level  ?larked - 
Sea led  S e a l e d  

L i q u i d  Leve l  Xarked - 
S e a l e d  S s a l e d  

L i q u i d  Level  Yariced - S e a l e d  

De 5c r l p c i o n  

I s p i n g e r  ?.inse: Sample No. Acecone Blank: Sample No. 
L i q u i d  Level  >larked - 

Vacer Blank: Sample No. F i l c e r  Blank: 5ampl0 No. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped: 
Reparks : 

Dace of l aboeacory  cuscody S e a l ( 5 )  broken  by 
T e r s o n n e l  a c c e p c i n g  cuscody  Dace broken 
Remarks: 
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RUN 

MRI Project Number +81/ .g3 

Plant noo/-/y 
Field Dates 

Sampling Loco t i on 
Sampling Date &.,>.$, - 

FIELD CREW 
/ 

Crew ChieF 1 U Z / k U R  

Testing Engineer 1 f. LJk-/ , c  9 
2 
3 

Engr. Technician 1 
2 
3 

3 

Process Engineer 1 
2 

I 

I 

I 

i 

MRI - Form PC (]0/72) 1-148 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
1 
I 

- 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

~ ~ ~~~~~ 

-, i?? 
STATIC PRESSURE IN STACK, in. Hg 

(Pmk0.074STACK GAUGE PRESSURE in in. HzO) 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

I 
I 

PS 

PS 
/Pm 

NOMOGRAPH DATA 

MAXIMUM VELOClrY HEAD, in. H$ 

C FACTOR 

CALCULATED NOZZLE DIAMETER. in. 

PLANT 

DATE /o -  / $ - 8  I 

SAMPLING LOCATION & r L  * 7 0 - (- 3 ir 

PP,,. - 
0.6/ 0 
A 7 7 9  

CALMRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H$ 

AVERAGE METER TEMPERATURE (AMBIENT+MOF),'F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

Tm avg.  70 'i 

BAROMETRIC PRESSURE AT METER, in. ~g I pm 

3 . 7 9 9  

I L e .  I 3*0 AVERAGE STACK TEMPERATURE, O F  

AVERAGE VELOCITY HEAD. in. HzO 

o>/? 9 9 ACTUAL NOZZLE DIAMETER, in. 

REFERENCE i p .  in. $0 I O.$-0 

€PA (Our) 234 
4/72 
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ISOKINETIC SAMPLING WORKSHEET 

P i t o t  coe f f ic i e n c  

SampLing time i n t e r v a l ,  minutes  

Mole f r a c t i o n  d ry  g a s  

Nozzle diamecer,  inches 

Barometric p r e s s u r e ,  i n c h e s  Hg 

5.168 (70 + 460) (g@) (a) (,a) (.E2) 
d r  

P 1 anc 60CLI? 'L Dace /# / 9  -c /  
Sampling Locat ion 0.7 E f t  r I n i c i a l  , 

t esc  Number 0 - f -  3 0 

CP scs-4 

B i  I O  

M f  . 93 

Dn 0.2 r 9  

Pb 2 9<3 P 
K 

Z/ki;rr 
I 

I sok inec  ic samp 1 i n g  equacion: 

V m i  = K z 
Where: 

3 Vmi = Volume of the meter  p e r  sampling interval, ft 

K = Constant  of f i x e d  and assumed parameters ,  
dimensionless  

A P s  = V e l o c i t y  head of S p i c o t ,  i nches  H20 

T s  = Scack temperature ,  O F  

Assumed average mecer temperacure,  O F  I 
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ONSITE I S O K I N E T I C  PERFORMANCE DETERMINATION 

Computat ions made on t h e  Rad io  Shack TRSBO Pock.et Computer 
P l a n t  R u c c - d  Date  f O . / F - , S /  
Sampl ing L o c a t i o n  ~ , , r / ~ r  Name L=fJ/ f I& d 
R r i n  Nunher 0 - / -  l ( R )  

ISOKINETIC EQUATION 

ST T.=  Avs. stack. t empera tu re  ( O F )  

DS VOL= D r y  s t a n d a r d  c u h i c  f e e t  
STACK V= V e l o c i t y  i n  stack.  (FPH) 
TIME= D u r a t i o n  o f  t e s t  ( m i n u t e s )  
STACK P= Pressu re  i n  s t a c k ,  a h s o l u t e  ( i n .  Hg) 
M f =  Ho le  f r a c t i o n  d r y  gas ((lOO-%HZO)/lOO) 
NOZZLE D= Nozz le  d iamete r  ( i n . )  

E:.: ec I., t i on o f p r oq r am : 

I 
I 
I 
I 
I 
I 

~ 

I 
I 

Computer n u s t  he i n  DEF ( d e f i n e )  mode. If a m i s t a k e  i s  made when 
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  tu0 c o r r e c t i o n  modes. 
One: Press  SHIFT F i n  o r d e r  t o  c o r r e c t  a n i s tak -e  he fo re  
e n t e r i n g  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  nust he r e e n t e r e d ,  
T w o :  Press  SHIFT C i n  o r d e r  t o  c o r r e c t  a n i s tak -e  a f t e r  t h e  
d a t a  has heen e n t e r e d  and p r i n t e d .  You may choose t h e  e n t r y  t o  he 
c o r r e c t e d ,  
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY 

- -  Run No. 0 P l a n t  JLkrq, ,+ ,k 2 

Sample Box No. Recovery Dace /i, -19  - V i  
Sample t y p e  

. 
- Sample L o c a t i o n  r 5 , .  B Sample Dace I C  - 17 $1 

Cleanup P e r s o n  u, '- 

F r l c e r  No. / 7 -  4 
Sample No. 
Sample n a c e r i a l  D e s c r l p c i o n  

1 SILICA GEL HOISTJRE A N D / O R  SAMPLE 

1 2 3 4 5 I 
I Impinger  T y p e d  - e L . s & A -  

F i n a l  Volume (wc)b/ 
Initial v o l m e  (w)b/ /cT, /CD c U I M- 
Nec v o l m e  (vc)k/ o I p 3 - - -  I A 4 -  

C o l o r  :&fi: 

----- Impinger  Sequence 

Impinge r Soluc  i o n  

I S i l i c a  Gel ----- Sample N O . ( ~ )  
Combined impinge r  concencs ,  Sample NO. 
L i q u i d  Leve l  Xarked C o n c a i n e r c s )  S e a l e d  
D e s c r i p c i o n  oE Impinge r  S o l u c i o n  

I 

' l oca l  H o i s c u r e ,  gn 

- a /  
b l  I n d i c a c e  v a l u e  i n  u n i t s ,  m l  o r  p 

S = Creenburg-Smich s c a n d a r d ,  ?1 = Modi f i ed ,  0 = Ocher 

- 
RECOVERED SAMPLE 

? r o b s  a i n s e :  Sampla NO. Dry Cacch: S a m p l e  No. 
L i q u i d  Level  Marked - D e s c r i p c i o n  
S e a l e d  S e a l e d  

L i q u i d  Level  Xarked - I z p i n g e r  3inse:  Sample No. Acecone Blank: Sample No. 
L i q u i d  Level  Yarked - 

S e a l e d  S e a l e d  
'Jac e r  0 l ank :  Sample No. F i l c e r  Blank: S a m p l e  No. 

L i q u i d  Level  n a r k e d  - S e a l e d  
Sampls D i s p o s i c i o n  
C a r r i z r  Dace Shipped: 

Dace o f  l a b o r a t o r y  cuscody S e a l ( s )  b roken  by 
Personne  1 accepc  ing  cuscody Dac+ broken  
Xema r k s  : 
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MIDWEST RESEARCH INSTITUTE 
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i 

RUN C, - 1-4 
-L IT3 I MRI Project Number qyqJ 

Field Da+ps - - -- . -_ 
LY- )i. I Plant 

Sampring Location r n  +/e 
/ a  - LO +I Sampling Date 

FIELD CREW 

Testing Engineer 1 Hvta 
2 
3 

ingr .  Technician 1 
2 
3 

L 

3 

Process Ensineer I 
2 

0 ther 1 
2 
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I 
I 
I 
I 
1 
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I 
1 
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I 
I 

PERCENT MOITURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H$ 

R20 / 7 

pm Z 9.09 

I l i > & q  I 

STATIC PRESSURE IN STACK. in. Hg 

(PmM.O74STACK GAUGE PRESSURE in in. H20) 

-. 7 L/ "HLO 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE METER TEMPERATURE (AMEIENT+ZLl°F).oF I Tmavg. 1 70 I 

p s  

PS /P, , 9 79 

AVERAGE STACK TEMPERATURE. "F 

AVERAGE VELOCITY HEAD. in. H$ 

MAXIMUM VELOCllY HEAD. in. HzO 

T 300 %g. 

Apavg. 0.83 

* p mr. 

ACTUAL NOZZLE DIAMETER. in. 

REFERENCE Ap, in. H20 

C FACTOR I A a /  I 

0 . 2 S 3  

0 .  75- 

O . X Y 4  w CALCULATE0 NOZZLE DIAMETER, in. 

€PA (Our) 234 
4/12 
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ISOKINETIC SAMPLING WORKSHEET 

P l a n t  QOO, <a Date / D  'LO . 8 /  
Sampling Loca t ion  o<, t L I T  I n i t i a l  c u  - 
T e s t  Nmber  (3- I - +  

I s o k i n e c i c  sampling equa t ion :  

v m i  = K CY-Z 
5.168 (TmaVg + 460) (Cp) (Bi)  (Mf) (on2) Where: K =  

Jpb- 

Vmi = V o l m e  of  t h e  meter  p e r  sampling i n t e r v a l ,  f t  3 

K = Conscant of f i x e d  and a s s m e d  parameters ,  
dimensionless  

A P s  = V e l o c i t y  head of S p i t o c ,  i nches  H20 

T s  = Stack temperature ,  O F  

Pb Barometric p r e s s u r e ,  i n c h e s  Hg 

Assmed  average me te r  cemperature,  OF I 

2 9.0 k 

I I 7 0  I 
l p i t o c  c o e f f i c i e n t  

Isampling time i n t e r v a l ,  minuces 

/Mole f r a c t i o n  d ry  g a s  

(Nozzle d i ame te r ,  i nches  I Dn 
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ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

C o n ~ p u t a t i o n s  nade  o n  the R a d i o  Shack. TRSBO Pock.& C o n p u t e r  

ISOKINETIC EQUATION 

, .1 I . 
l:l,,f:6 l.SU? 51:;: 

I:I,.$8 :.I:#? 3i:j: 
;::n .;5 
IC,, 36 1 . '5UI 3lW 

ST T.= Avs. s t a c k  t e m p e r a t u r e  ( O F )  :::g .;'5 

TIME= D u r a t i o n  of t e s t  (minu tes)  :;::I '77 
STACK P= P r e s s u r e  i n  stack., a h s o l u t e  ( i n .  Hg)  ._) 

H f =  H o l e  f r a c t i o n  d ry  qas ((IOO-XH,O)/lOO) l:l., 8 1. 2 .  l:U> :;oj 

NOZZLE D= Nozz le  d i a n e t e r  ( i n . )  ::::t ;y 

OS UOL= D r y  s t a n d a r d  cub ic  f e e t  
STACK V= V e l o c i t y  i n  stack. (FFM) 

1: 

E:.: ecu t i on of  p r o  9 r a n  : 
Conpu te r  mus t  h e  in DEF ( d e f i n e )  node.  If a n i s t a k e  i s  nade  when 
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes.  
One: P r e s s  SHIFT F i n  order  t o  c o r r e c t  a n i s t a k e  b e f o r e  
e r l t e r i n s  a l l  t h e  d a t a  o n  a l i n e .  The e n t i r e  l i n e  nus t  he r e e n t e r e d .  
Two: P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a n i 5 t a k . e  a f t e r  t h e  
d a t a  h a s  beer1 e n t e r e d  and p r i n t e d .  
c o r r e c t e d .  

You n a y  choose the  e n t r y  t o  h e  
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I 
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Plane  
Sample 
Sample 
Samp 1 e 

PARTICULATE SAMPLE E C O V E R Y  .AND INTEGRITY 

BCu,+%, Run No. 
LOC a c  i o n  nL-44 P .l- Sample Dace / P  - Ac - rt 
BOX NO. Recovery Dace - u/ 
T m e  C Leanup P e r s o n  

F i l c e r  No. 
Sample No. 
S a m p l e  blacerial D e s c r i p c i o n  
- 

MOISTURE i W D / O R  SAHPLE 1 SILICA GEL 

1 2 3 4 5 I Impinger  Sequence ----- 
Impinger  T y p e d  
I m p  i n g e r  So t u c i o n  
F i n a l  Volume (vc)bl 

.- 

1 S i l i c a  Gel ----- Sample NO.(~) 
Combined i n p i n g e r  c o n c e n c s ,  Sample No. 
Liqu id  Lpvel  Yarked  Container( 5 )  S e a l e d  
D e s c r i p c i o n  o f  Lmpinqer S o l u t i o n  

C o l o r  
I 

T o t a l .  H o i s c u r e ,  gm 1 7 7 .  9 

- a /  - b /  I n d i c a c e  v a l u e  i n  unics .  r n l  o r  gm 
5 = Greenburg-Smich scanda rd .  Y = M o d i f i e d ,  0 = Ocher 

RECOVERED S&VLZ 

?robe  R inse :  Sample No. D r y  Cacch: Sample NO. 
L i q u i d  Leve l  Marked - D e s c r i p c i o n  
S e a l e d  S e a l e d  

L i q u i d  Level  Yarked - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Harked - S e a l e d  

I .spinget 3 i n s e :  Sample No. Acecone Blank: Sample No. 
L i q u i d  Level  >larked - 

:;acer Blank: Sample No. F i l c e r  3 l ank :  Samplz No. 

S m p  l e  D i s p o s i c i o n  
C a r r i e r  Dace Shipped:  
3ena rks  : 

9 a c e  o f  l a b o r a t o r y  cuscody  S e a l ( s )  b roken  by 
? e r s o n n e l  a c c e p c i n g  cuscody  Dace broken  
?.marks: 

1-159 



MIDWEST RESEARCH INSTITUTE 

J\  Ct/\ I7 

MRI Project Number :/f 
Field Dates 

-[ y.5 

SampTing Likotion i*c t- 
Sampling h t e  -. - z /  ,. - 

FIELD CREW 

u Crew Chief 

Testing Engineer 1 1.1 ,A-# 
2 
3 

Engr. Technician I 
I 

3 

Lab Technician I & E L  
L 

~ 

Process Engineer I 
2 

Other 1 
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NOMOGRAPH DATA 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H20 

AVERAGE METER TEMPERATURE (AMBlENT+tOoF):F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER. in. Hg 

STATIC PRESSURE IN STACK, in. HE 

( P m 9 . 0 7 4 S T A C K  GAUGE PRESSURE in in. HzO) 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. O F  

AVERAGE VELOCITY HEAD, in. H20 

MAXIMUM VELOCITY HEAD, in. H20 

C FACTOR 

CALCULATED NOZZLE DIAMETER, in. 

ACTUAL NOZZLE OIAMEiER. in. 

REFERENCE i p ,  in. H20 

‘mavg. 

% A20 

Pm 

avg. I S  

A P avg. 

* D mar. 

7s-  

2 7, /3 

2 95;- 

= 6  

0. 77 

EPA (Our) 234 
4/12 
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ISOKINETIC SAMPLING WOMSHEET 

I 
I 
I 

P l a n t  &WI - Dace /O- ~ 4 ’ -  ,$/ 
Sampling Loca t ion  n,  ,?-i+r I n i t i a l  ?/I 
Test Nwnber - -  k 

I sok ineCic  sampling equation: 

V m i  = K 

Picoc c o e f f i c i e n t  

Sampling cime i n t e r v a l ,  minuces 

Where: 

CP ..e* 
B i  5 -  

V m i  = Volume o f  che mecer p e r  sampling i n t e r n a l ,  f t  3 

K = Cons tan t  of f i x e d  and a s s m e d  paramecers,  
d imens ion le s s  

L I P S  = Veloc icy  head o f  S p i c o c ,  i nches  H20 

T s  = Scack cemperacure, O F  

Hole € r a c t i o n  d q  g a s  

Nozzle diamecer.  i nches  

kssumed ave rage  m e t e r  temperacure ,  O F  I 

M f  S I  

Dn ,2 5-1 

B a r m e c r i c  p r e s s u r e ,  i nches  Hg 

5.168 (a + 460) (L) (A) 

d z z r  

( ~ 7  2 ) 

Pb 

K 
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ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

Computat ions made on t h e  Radio Shack, TRSEO Pocket  Conpclter 
,. ,<l +.l Date  I D - & & - $ /  P l a n t  

Sampl ing L o c a t i o n  &.fc r r  Name C / . L , ~ . ~ '  
R L ~  Nunber 0- z - I  4 

. _  

XSOKXNETIC EQUATION 

ST T.= Avq. s t a c k  tempera tu re  (OF) 
DS V O L =  D r y  s tandard  c u h i c  f e e t  
STACK V= V e l o c i t y  i n  stack. (FPM) 
T I M E =  D u r a t i o n  of t e s t  ( n i n u t e s )  
STACK P= P ressu re  i n  s t a c k .  absol iu te  ( i n .  Hq) 
Mf=  M o l e  f r a c t i o n  d r y  gas ((100-XH,0)/100) 
NOZZLE D= Nozz le  d iameter  ( i n .  ) L 

! .~ l.?>-l';"5, .. ~,.>- 

i 

Execu t ion  of proqram: 
Computer nust he i n  DEF ( d e f i n e )  node. If a n i s t a k e  i s  nade uhen 
e n t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes. 
One: Pres5 SHIFT F i n  order  t o  correct a n i5 tak.e b e f o r e  
e n t e r i n q  a l l  t h e  d a t a  or, a l i n e .  The e n t i r e  l i n e  must he r e e n t e r e d .  
T w o :  Press SHIFT C i n  o r d e r  t o  c o r r e c t  a m is take  a f t e r  t h e  
da ta  has heen e n t e r e d  and p r i n t e d .  Y01.i n a y  choose t h e  e n t r y  t o  he 
c o r r e c t e d .  
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PARTICULATE SAMPLE E C O V E R Y  .AND INTEGRITY 

P l a n c  \‘IC+ , I Run No. C’ ,J - / $  1 

Sample Locac ion  I ,  I L f / 4  r” Sample Dace /c - ’/, \ I  
Sample Box No. Recovery Dace , c 1/. (/ 
Sample Type Cleanup Pe r son  (.,. [L Ld 

- - F i l c e r  S-.”F:<T, No.. /;7 .. 
Sample ? l a c e r i a l  O e s c r i p c i o n  

MOISTURE AND/OR SAnPLE I S I L I C A  GEL 
~ 

1 2 -- h p i n g e r  Sequence 
Impinge r  T y p e d  /y- 
Impinge r  S o l u c i o n  & /f L> 
F i n a l  Volume (a )k /  a 
Initial votrnae (ut)b/ a 
Nec vollrme (uc)b/ Lax 
Sample N O . ( ~ )  
Combined h p i n g e r  c o n c e n c s ,  Sample No. 
L i q u i d  L z v e l  Harked  

-- 

3 4 5 I 
I / . I L L -  

--- 
--- 
c I 7 3 7 . y  --- --- /o I a- 

C o n t a i n e r (  s) Sea l e d  I 
--- 1 S i l i c a  Gel 

C o l o r  

~ 

S e s c r i p c i o n  o f  Impinge r  S o l u c i o n  
Toca l  Y o i s c u r e ,  gm 405. s 

- a/  - b l  I n d i c a c e  v a l u e  i n  u n i c s ,  m l  o r  gm 
5 = G r e e n b u r g - h i -  s c a n d a r d ,  H = N o d i f i e d ,  0 = Ocher 

RECOVERED SzlYPLE 

? r a b a  i l i n se :  Sample No. Dry C a t c h :  Sample No. 
De sc r ip  c i o n  L i q u i d  Leve l  Marked - 

S e a l e d  S e a l e d  

L i q u i d  L e v e l  Harked ~ 

1r.pir.ger 3 i n s e :  Sample No. Acecone Blank: Sample No. 
L i q u i d  Level  Harked - - 

S e a l e d  S e a l e d  

L l q u i d  Level Harked - S e a l e d  
iia ce  r a l a n k  : Sample No. F i l c e r  a l a n k :  Samplr No. 

Sample D i s p o s x l o n  

C a r r i e r  Dace Shipped:  
Xe-arks : 

S e a l ( s )  b roken  by Dace of l a b o r a c o r y  cuscody  

P e r s o n n e l  a c c e p c i n g  cuscody  Dace broken  
?.ena r k s  : 
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MIDWEST RESEARCH INSTITUTE 

. .~ . ~ ~ .  .. pETTr 17 __ - 

RUNo-.Z-z 3 - 

MRI Project Number I L - 8 3  
Field Dates 

FIELD CREW 

Crew Chief 

Testing Engineer 1 \ A ? & W ,  
-3 

3 

Engr. Technician 1 

2 
1 

Lab Technician I - 
r )  

Process Engineer 1 
2 

Other 1 
-3 
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NOMOGRAPH DATA 

P~ANT. J L ? ~ ,  If 

DATE - 2  7 -  6 1 

. .. 
SAMPLING LOCATION ?- -0-7 - 2 (3) 

.~ . -  

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. HZO 

AVERAGE METER TEMPERATURE (AMBIENT +Z!J"F),'F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. HE 

STATIC PRESSURE IN STACK, in. Hg 

(PmM.074STACK GAUGE PRESSURE in in. H20) 

RATIO OF STATIC PRESSURE TO METER PREWRE 

AVERAGE STACK TEMPERATURE. O F  

AVERAGE VELOCITY HEAD. in. Hfl  

MAXIMUM VELOCITY HEAD, in. Hfl 

C FACTOR 

CALCULATED NOZZLE DIAMETER, in. 

ACTUAL N O Z L E  DIANIIXR, in. 

REFERENCE Ap, in. $0 

EPA (DIU) 234 
4/12 

1-168 

nH, 

- 

I 
.I 
I 
I, 
I 
I 
I 
I 
1' 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
- 



I 
1. 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

%avg Assumed average meter t empera tu re ,  OF 

ISOKINETIC SAHPLING WORKSHEET 

P l a n t  23f-71 z 'L Date lo  - 7 7 -,c I 
Sampling Loca t ion  @ C / T  L? 7- I n i t i a l  d, 
T e s t  Number c3-z  - 

I s o k i n e t  ic sampling e q u a t i o n :  

V m i  = K 

s 5- 

Where: 

~ ~~~~ ~ ~~~ ~ ~~~ ~ 

Mole f r a c t i o n  d r y  g a s  Mf 

Nozzle d i a m e t e r ,  i n c h e s  Dn 

Barometr ic  p r e s s u r e ,  i n c h e s  Hg Pb 

5.168 ( 5?.- + 460) (.si) (A) (A) (a 2 ) K 

p 7 T -  

5.168 (Tmavg + 460) (Cp) (€31) (Mf) (Dn') 
K =  

F 
Vmi  = Volume o f  t h e  meter p e r  sampling i n t e r v a l ,  E t 3  

n 
, .TG 

I L 5~-.3 

LY. I P  

/ r Z . 1 3 9  

K = Cons tan t  of f i x e d  and assumed pa rame te r s ,  
d imens ion le s s  

A P s  = V e l o c i t y  head of  S p i t o t ,  i n c h e s  H20 

Ts = Stack  temperacure,  O F  

! P i t o t  c o e f f i c i e n t  I c p  I . s +  
Isampling time i n t e r v a l .  minutes  I ei  I 5 -  
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ONSITE I S O K I N E T I C  PERFORMANCE DETERflINATION 

oris made on t h e  R a d i o  Shack. TRSBO Pock.et Conpl-lter 
Da te  
Name 

\ 0 I 7-71 R I - Sampl inq L o c a t i o n -  C r 7 i U L  
Hcr i  Nunher .- - 0) 

ISOKINETIC EQUATION 

ST T.= ~ v q .  s t a c k  t e m p e r a t u r e  (OF)  

DS VOL= D r y  s t a n d a r d  c u h i c  f e e t  _. ., 
: .,;,IiL-z:7-~., .-,.~-' 

STACK U= V e l o c i t y  i n  stack.  (FF'fl) 
TIflE= 0i . i rat ion o f  t e s t  (min iJ tes)  . I  I I ~ , .>'.. I 

STACK F =  Pressi- ire i n  stack, ,  a h s o l u t e  ( i n .  H q )  
f l f= f lole  f r a c t i o n  d r y  qas ((100-%H,0)/100) 
NOZZLE D= N o z z l e  d iamete r  ( i n . )  

u 

L 

Execi.it ion o f  program: 
Computer must he i n  DEF ( d e f i n e )  mode. If a m i s t a k e  i s  made when 
e r i t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  modes. 
One: F r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a m i s t a k e  b e f o r e  
e n t e r i n g  a l l  t h e  d a t a  on a l i n e ,  The e n t i r e  l i n e  must he r e e n t e r e d .  
Two: P ress  SHIFT C i n  o r d e r  t o  c o r r e c t  a m i s t a k e  a f t e r  t h e  
d a t a  has h e e n  e n t e r e d  arid p r i n t e d .  Yol.1 may choose t h e  e n t r y  to he 



~ARTICULATE SANPLE RECOVERY AND INTEGRITY 

7 l.cn.4 I L  Run No. 0 - 9 - 2  n ,. .  ~ - 
I Sample Dace i c  . .. P l a n t  

sample L o c a t i o n  
sample Box No. 
Sample Type /))-if/, I 7  Cleanup Pe r son  -. &.\-  

Recovery Dace I(’;, lzz 
F i l t e r  No. 17-  i3 
Sample No. 
Sample M a c e r i a l  D e s c r i p t i o n  

MOISTURE AND/OR SAMPLE 1 SILICA GEL 

1 2 5 I 
I 
I 

--- Impinger  Sequence 
Impinge r  Typedl  
Impinge r  S o l u t i o n  --- 

7 3 . 5 . 0  F i n a l  Volume (wt)bl 

Net Volume (wc)b/ L U 7 / 5 - - l A -  
Initial volume (a )Y  ~ O D  / d a  0 I &- 

1 c o l o r  ,.)di,-d I 
----- Sample N O . ( ~ )  

Combined impinge r  c o n t e n t s ,  Sample No. 
L i q u i d  Leve l  Harked C o n c a i n e r ( s )  S e a l e d  
D e s c r i p t i o n  of Impinge r  S o l u c i o n  

T o t a l  M o i s t u r e ,  gm p . p s  r, 
c 

- a /  
- b/  I n d i c a c e  v a l u e  i n  u n i t s ,  m l  o r  gm 

S = Greenburg-Smi th  s t a n d a r d ,  M = Modi f i ed ,  0 = O t h e r  

RECOVERED SANPLE 

Probe  Rinse: Sample No. Dry Ca tch :  Sample No. 
L i q u i d  Leve l  Marked - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Marked - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Marked - S e a l e d  

D e  s c r i p t  i o n  

Impinge r  R inse :  Sample No. Acetone  Blank: Sample No. 
L i q u i d  Level  Marked - 

Water Blank: Sample No. F i l t e r  Blank: Sample No. 

Sample D i s p o s i c i o n  
C a r r i e r  Date  Shipped:  
Remarks : 

Dace o f  l a b o r a t o r y  c u s t o d y  S e a l ( s )  b roken  by 
P e r s o n n e l  a c c e p t i n g  c u s t o d y  Date  broken  
Remarks : 
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MIDWEST RESEARCH INSTITUTE 

,1/3;h\ I 7 

RUN r -x7/ ,3 

MRI Project Number Lfb? L e3 

Sampling Date _ .  

Field Dates 
Plant 

FIELD CREW' 

Crew Chief L/9 /K< L- 
L V , + ?  Testing Engineer 1 

2 
7 

Engr. Technician 1 

z 
3 

f 

Lab Technician 1 &,(E I /  " 

Process Engineer 1 

Other 1 
* 

J 
MRI - Form Po ( lop,?)  1-173 



NOMOGRAPH DATA 

PLANT l ? D U P  CI 

DATE /D- t2- 81 
SAMPLING LOCATION @ 0 7-L P t 

0 - 2 - 3  

CALIBRATED PRESSURE OlFFERENTlAL ACROSS 
ORIFICE, in. H$ 

AVERAGE METER TEMPERATURE (AMBIENT+f lo~.oF 

PERCENT M O I m R E  IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER. in. Hg 

STATIC PREYURE IN STACK. in. Hg 

(PmH.074STACH GAUGE PRESURE in in. H20) 

RATIO OF STATIC PRESSURE TO METER PRESSURE 
~~ ~ ~~ ~~~ 

AVERAGE STACX TEMPERATURE. "F 

AVERAGE VELOClTY HEAD, in. H$ 

MAXIMUM VELOCITY HEAD, in. HzO 

C FACTOR 

CALCULATED NOZZLE OIAMETER. in. 

ACTUAL NOZZLE OMMETER, in. 

REFERENCE i l p .  in. H t O  

€PA (Durl 234 
4 0 2  

1-174 

Tm avg. 

x A,O 

Pm 

PS 

I 
Savg. 

Apavg. 

70 

is 

3zc, 

/ D  

0. P75- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 



I 
1 
I 
I 
1 
I 
I 
1 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

Mole Eraccion d r y  g a s  

Nozzle d i ame te r ,  i nches  

Baromecric p r e s s u r e ,  i nches  Hg 

5.168 ( - 76' + 460) (e) (,&) ( - I- ) (.Lcg2) 

ISOKLNETIC SAMPLING WORKSHEET 

8 9 /  Mf 

D n  .2 Y Y  

Pb 29. 96 
K 

/06.4Y2 

P l a n t  Do "1 a M Dace /O - zZ-$-/ 
Sampling Locacion L+,r 'L,. f- I n i c i a l  P L /  
T e s t  Nmber 0-  2 - 3  

I s o k i n e c i c  s a p  l i n g  equa t ion :  

V m i  = K 'zz 
5.168 (PmaVg + 460) (Cp) ( O i l  (Mf) (Dn2) 

Where: K =  r 
3 Vmi = Volrrme of t h e  meter p e r  sampling i n t e r v a 1 ,  Ec 

K = Conscanc of f i x e d  and assumed parameters ,  
d imens ion le s s  

A P s  = V e l o c i t y  head of  S p i t o t ,  i nches  H20 

T s  = Scack tempera ture .  O F  

Assmed  average  me te r  t empera tu re ,  O F  

l p i t o c  c o e f f i c i e n t  I CP I . $ i f  I 
Isampling t ime i n t e r v a l ,  minuces I e i  I 5- I 
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1 
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I 
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I 
I 
I 
I 

ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

C o m p u t a t i o n s  made o n  t h e  R a d i o  Shack. TRSBO P o c k e t  Compclter 
P l a n t  T O d J -  D a t e  /u  - 2%- b' I 
S a m p l i n g  L o c a t i o n  n l  ,I-L# rr Name I lh L t C  .b' 
Hiun Number 0 -  2 -3 

ISOKINETIC EQUATION 

ST T . =  A w g .  s tack.  t e m p e r a t u r e  (OF) 
DS VOL= D r y  s t a n d a r d  c u b i c  f e e t  
STACK V =  V e l o c i t y  i n  stack. (FPM) 
T I M E =  D c i r a t i o n  of t e s t  ( m i n u t e s )  
STACK P= Press lu re  i n  s t a c k ,  a b s o l u t e  ( i n .  H g )  
M f =  M o l e  f r a c t i o n  d r y  gas  ( ( l O O - X H , O ) / l O O )  
NOZZLE D= N o z z l e  d i a m e t e r  ( i n . )  

E:-:eci.ltion o f  p rog ram:  
Conpwter nust  be i n  DEF ( d e f i n e )  node.  I f  a n i s t a k e  i s  nade when 
e n t e r i n q  t:averc,e d a t a  t h e r e  a r e  two c o r r e c t i o n  modes. 
One :  Press  SHIFT F i n  order  t o  c o r r e c t  a n i s t a k e  b e f o r e  
e n t e r i n g  a l l  t h e  d a t a  o n  a l i n e .  The e n t i r e  l i n e  n u s t  h e  r e e n t e r e d .  
Tuo: P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a n i 5 t a k . e  a f t e r  t h e  
d a t a  has heen e n t e r e d  and p r i n t e d .  You nay  choose t h e  e n t r y  t o  be 
c o r r e c t e d .  

1-177 



PARTICULATE SX-IPLE RECOVERY AND IXTEGRITY 

,- 

rwl. _Iy 4. 
, -  -I 

Run No. Plane  
Sample Locac ion  ~rrrtfk $- S m p l e  Dace 

Sample Type 

- 
/L' , > l - f /  

Sample Box No. Recovery Dace / L '  3 2 - ? /  
Cleanup  Pe r son  

I -  F i l c e r  NO. 

Sample No. - 
Sanp le  Yacerial  D e s c r t p c i o n  

MOISTURE AND/OR SAMPLE 1 SILICA GEL 

1 2 3 4 5 I 
Imp i n g e r  T y p e d  L 5 M 4 -  I 

I n i c i a l  v o l m e  (vel, b l  /CU / c 7 0  1 7L.C 5- 
xec v o l m e  (uc)b/ / 5 q m , \ 6  .JJ 1 2 2 -  

----- Implnge r  Sequence 

Impinge r So luc  ion &@A&--- ' 7 1 7 . 5  --- F i n a l  Volume (W)b/.xq d'"4 / 1  1 

I S i l i c a  Gel ----- Sample NO.(~) 
Combined i n p i n g e r  concencs ,  Sample No. 
L i q u i d  Level  Harked C o n c a i n e r ( s )  S e a l e d  
9 e s c r i p c i o n  of Impinge r  S o l u c i o n  

color  
I 

T o c a l  Y o i s c u r e ,  gm /TI, 4- 
1 

- a /  - b /  I n d i c a c a  v a l u e  i n  u n i t s ,  ml o r  gm 
S = Greenburg -Se i& s t a n d a r d ,  H = Modi f i ed ,  0 = Ocher  

?.€COVERED SAMPLE 

? robe  Rinse :  Sample No. Dry Cacch: Sample No. 
L i q u i d  Leve l  Yarked - D e s c r i p c i o n  
S e a l e d  S e a l e d  

L i q u i d  Leve l  Harked - I z p i n g e r  Xinse: Sample No. Acetone Blank: Sample No. 
L i q u i d  Leve l  Xarked - 

~ 

S e a l e d  S e a l e d  

L i q u i d  Level Harked - Sea led  
;racer 3lanK: Sample No. F i l c e r  a l ank :  Sampld xo. 

Sample D i s p o s i t i o n  
C a r r i e r  Dace Shipped: 
Remarks : 

Dace o f  l a b o r a c o r y  cuscody 
P e r s o n n e l  a c c e p c i n g  cuscody Daca broken  
Rema Kks : 

S e a l ( s )  b roken  by 

;I: 
I 
1 
I 
I 
1 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
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1 
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- 
MIDWEST RESEARCH INSTITUTE 

. ~. dl&k I7 
- .. 

MRI Project Number c/ 
Field Dates 

q /  - L,q2 
Plant /-hv-.5"L 
Sampling Location , 
Sampling Dote ,n .. 3(j-T/ 

4 

Crew Chief 

FIELD CREW 

G&I( OA ,I - 
Testing Engineer I La\-%& 

" 

Engr. Technician 1 

3 

Lab Technician 1 I ''4 ;\( 
9 

Process Engineer 1 
.-, 

Other 1 
" 
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NOMOGRAPH DATA 

PLANT 6-Cn.786 

DATE (0 - 3 0  - e /  
SAMPLING LOCATION 7 7 ,  f 

0 -- L - 4 -c 

CALIBRATED PRESSURE OIFFEAENTIAL ACROSS 
ORIFICE. in. H20 

AVERAGE METER TEMPERATURE (AMBIENT + m’F).OF 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg 

STATIC PRESSURE IN STACK, in. Hg - .‘?3 

iPm?3 .074STACK GAUGE PRESSURE in in. $0) 

1 RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE, O F  

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD. in. $0 

C FACTOR 

CALCULATED NOZZLE DIAMETER, in. 

ACTUAL NOZZLE DIAMETER, in. 
~ - . - -- 

I REFERENCE ~ p .  in. $0 
I 

EPA lour1 234 

IC G v  43 H(<” 

Tmavg. 73’ 

% I 1  0 20% 

Pm 2.90~ 
2 

-?,5?03 
ps 

T 2 95- 

Jpavp. 4 ’I 

Jpmax. 

lavg. 

e 75- 
- 2 5-0 

2 r/ 
, es- 

- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 .  I 



I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I' 

Assumed a v e r a g e  meter  t e m p e r a t u r e ,  O F  

Picot c o e f € i c i e n c  

Sampling t ime i n c e r v a l ,  m i n u t e s  

Mole f r a c t i o n  d r y  g a s  

Nozzle d i a m e t e r ,  i n c h e s  

ISOKINEL'IC SAMPLING WORKSHEET 

P l a n t  do?# I C I 1  Date 1 0 - 3 0 .  8-t 
Sampling Locat ion  O r l t  L O T  I n i t i a l  I /  
'Test Number 0 - t - Y -  c 

7 5- %avg 

CP . s q  

B i  r 
Hf - 5  

Dn , 2  5-1 

I s o k i n e t  ic sampl ing  cqua t ion :  

Pb '29.06 Barometr ic  p r e s s u r e ,  i n c h e s  Hg 

5.108 (s + 460)  (~b) - -  ( . e )  (L) (-Li.*) K 
J08'.?7i 

c d= 

V m -  = K 1 

5.168 + 460) ( c p )  (e i )  (Mf) (on2) 

F 
Where: K =  

Vmi = Volume of t h e  meter p e r  sampl ing  i n t e r v a l ,  f t 3  

K = C o n s t a n t  of  f i x e d  and assumed p a r a m e t e r s ,  
d i m e n s i o n l e s s  

A P s  = V e l o c i t y  head o f  S p i t o t ,  i n c h e s  H20 

T s  = Stack  t e m p e r a t u r e ,  O F  

1-181 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

ONSITE I S O K I N E T I C  PERFORMANCE DETERMINATION 

C p u t a t i o n s  made oh t h e  R a d i o  Shack. RSBO Pock-et ComPuter 
Plant- D a t e  ~b\?&%~ 
Sampl inq L o c a t i o n  Name 
R u r i  Numher -2- C 

ISOKINETIC EQWATION 

0 
ST T + =  Avs. stack,  t e m p e r a t u r e  ( F )  
DS V O L =  D r y  s t a n d a r d  c u h i c  f e e t  
STACK U= V e l o c i t y  i n  stack.  (FF'M) 
TIME= D u r a t i o n  o f  t e s t  ( m i n u t e s )  
STACK F'= Pressi- i re i n  s t a c k ,  absol i - i te  ( i n .  HQ) I .  vciL=:48.1.~4 
Mf= Mole f r a c t i o n  dr.3 gas ( ( 1 0 0 - % H , 0 ) / 1 0 0 )  F. T)(jL.=535,.66~; 
NOZZLE D= N o z z l e  d iamete r  ( i n . )  H FilCT~:if?=l, 1~1116 

L 

E:.:ecu t i or1 of p r oqr am : 
Computer ni.ist he i n  DEF ( d e f i n e )  mode. If a m i s t a k e  i s  made uhen 
e n t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  modes. 
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a n i s t a k e  h e f o r e  
e n t e r i n g  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  must he r e e n t e r e d .  
Two: F'ress SHIFT C i n  o r d e r  t o  c o r r e c t  a n i s t a k - e  a f t e r  t h e  
d a t a  has heen e n t e r e d  and p r i n t e d .  YON-1 may choose t h e  e n t r y  t o  he 
c o r r e c t e d .  
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY 

P l a n e  &n4- c r l l ~  rn Run No. 0 - 3  - 4  c 
s a m p l c  L o c a c i o n  - d<,f Sample D a t e  / D  .--F - ,p1 
S a m p l e  Box No. R e c o v e r y  Dace / n  - 3c - g /  
Samplc  Type /*I e.& I 7 c l e a n u p  Person c.,, jw, . i 

F i l c e r  No. I7-  lC 

I ,  

Sample NO. 
Sample M a c e r i a l  D e s c r i p c i o n  

MOISTURE AND/OR SAMPLE 1 SILICA GEL 

1 2 3 4 5 I 
I t m p i n g c r  T y p e d /  & A L L - -  

I m p i n g c r  S o l u t i o n  &Qu--- 
l n i c i a ~  volrrme (m)Y  / D O  / O O  I m 5 -  
Ncc v o l u m e  ("C)b/ ax--- / I f 3 . +  5 

----- I m p i n g c r  S c q u e n c c  

F i n a l  vo lume (ur)bl 2770 1 5 G  I 0 ' 744:gG 

I S i l i c a  G e l  ----- Sample N O . ( ~ )  
Combined i m p i n g e r  c o n t e n t s ,  Sample  No. 
L i q u i d  Lcvel Marked C o n r a i n e c ( s )  S e a l e d  
D e s c r i p t i o n  O F  I m p i n g e r  S o l u c i o n  

C o l o r  
I 

~ 

T o t a l  M o i s t u r e ,  grn 2 e o . r i  
< 

- a /  
- b /  l n d i c a t e  v a l u e  i n  u n i c s ,  rnl O K  p 

S = G r e e n b u r g - S m i c h  s t a n d a r d ,  M = M o d i f i e d ,  0 = O t h e r  

RECOVERED SAMPLE 

P r o b e  R i n s e :  Sample  No. Dry Cacch:  Sample No. 
L i q u i d  L c v e l  Marked  __ De sc r i p e  i o n  
S e a l e d  S e a l e d  

L i q u i d  Level Marked  - 
S e a l e d  S e a l e d  

L i q u i d  L e v e l  Marked  - S e a l e d  

l i n p i n g e r  . l inse:  Sample  NO. A c e c o n e  B l a n k :  Sample No. 
L i q u i d  L e v e l  Marked - 

ila c e  r tl1 a n k  : Sample  N O .  F i l t e r  B l a n k :  Sample No. 

Sarnp l e  D i s p o s i t i o n  
C a r r i e r  D a t e  S h i p p e d :  
3ena r k s  : 

Dace o f  l a b u r a c o r y  c u s c o d y  S e a l c s )  b r o k c n  by 
P d r s o i i n u l  accepting c u s c o d y  Dace b r o k e n  
R . m a  rks , 
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- 
MIDWEST RESEARCH INSTITUTE 

,Parelcle Sizing - Andersen p i ~ ~  . 
RUN 0 -/- , /R 

MRI Project Number 4 y  -71 - L f 3  I Field Daks - - - -. _ _  
Plant & ? c L . ~ r v  

SampTing Location f?L&?J 

Sampling Date / @  - 1/- xi 
FIELD CREW 

Crew Chief \,?dkJ, -J- 

Testing Engineer 1 pa k l  f )  
'I 

Engr. Technician 1 .. 
" 

Lab Technician 1 GAY, ;D 
2 
3 

Process Engineer 1 
2 

Other 1 

2 - 
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Baromet r i c  p r e s s u r e ,  i n .  Hg 

S c a c i c  p r e s s u r e  in s c a c k ,  in .  Hg 
( P b )  _+ (0 .074 x gage  p r e s s u r e ,  in.  H20) 

v e l o c i c y  head  a t  sampl ing  l o c a c i o n ,  in .  H20 I I ' I 

Pb 

PS  

~ ~ ~~~ ~ ~ 

S t a c k  t e m p e r a t u r e  a c  sample p o i n c ,  OF 

I s o k i n e c i c  sample scack  c o n d i t i o n s ,  f t 3 / m i n  

V s  ( 0 . 0 0 6 9 4 )  ( 7 )  

I T 5  I I 

FS 

I Percenc  m o i s t u r e  i n  gas scream by volume n I. I I 
~~ ~ 

100 - % H20 
100 

Mole f r a c c i o n ,  d r y  g a s  

Molecu la r  i i c .  d r y  scack  g a s ,  l b / l b - m o l e  
(% C 0 2  X 0.44) + (% 02 x 0 . 3 2 )  + (% N2 + % CO x 0.28) 

M o l e c u l a r  w c .  s t a c k  g a s ,  l b / l b - m o l e  
(Md) ( M f )  + 18(l - Mf) 

S t a c k  v e l o c i c y ,  fpm 

5,128.8 (Cp) 

Calcul-nozzle d i a m e t e r ,  i n .  

3 , where Fs = 0.5 co  0.75 f C  lmin  
~~~~ ~~~ 

. ~ c c u a l  n o z z l e  d i amece r ,  i n .  I Dna I 
1 ~ s s m a d  mecer cemperacure ,  O F  

3 C a l c u l a t e d  m e t e r  f l o w  r a c e ,  f c  /min 
W 6 0  

" (Ts460) (E) (") 
Fm 
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ONSITE I S O K I N E T I C  PERFORNANCE DETERMINbTION 

on t h e  Radio Shack THSBO Pocket  Computer 
P l a n t  A Date  /i9 - 2/-.2/ 
SamPlinq LocationDdJ/,/ (2-d J Name /IC- 
Run Numher A ~- / /A' 

ISOKINETIC EQUATION 

ST T.= Avq. s t a c k  tempera tu re  (OF) 
DS WOL= D r y  s t a n d a r d  c u h i c  f e e t  
STACK W =  W e l o c i t y  i n  stack.  (FPN) 
T I M E =  D u r a t i o n  of t e s t  ( m i n u t e s )  
STACK P= F'ressl-ire i n  s t a c k ,  a h s o l u t e  ( i n .  Hq)  
Hf.- Ha le  f r a c t i o n  d r y  qas ( ( l O O - X H , O ) / l O O )  
NOZZLE D= Nozz le  d iameter  ( i n . )  

E:.!eci.it i on of p r  oqr am : 
Computer mi.ist h e  i n  DEF ( d e f i n e )  mode. If a m i s t a k e  i s  made when 
e r j t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  t u o  c o r r e c t i o n  nodes. 
One: Press SHIFT F i n  o r d e r  t o  c o r r e c t  a mi5tak.e b e f o r e  
e n t e r i n s  a l l  t h e  d a t a  or, a l i n e .  The e n t i r e  l i n e  milst he r e e n t e r e d  
Two: Press SHIFT C i n  order t o  c o r r e c t  a mistak.e a f t e r  t h e  
da ta  ha5 heen e n t e r e d  and p r i n t e d .  Yol.1 m a r  choose t h e  e n t r y  t o  be 
c o r r e c t e d .  
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY 

P l a n c  Run No. , ? - I - /  R 
Sample L o c a t i o n  t l c r ( f t  Sample Dace A - L/-F{/ 
Sample Box No. Recovery Dace f d  - A/;Yl 
Sample Type Cleanup P e r s o n  r"/l (,rLh, 9 I/ 

F i l t e r  No. L 
Sample No. 
Sample Y a c e r i a l  D e s c r i p t i o n  

I SILICA GEL 

5 I 
I 

a/--- I 
I 7 1 g  x 

I 

Implnger  Sequence - 
Impinge r  T I Y ~ ~  ++++ 

120a- 
Imp i n g e r  Soluc i o n  
F i n a l  Volume (vc)bl J D O  - 
I n i t i a l  vollmne (uc)Y /az; /m - 
Sample NO.(~) 
Combined = p i n g e r  c o n c e n e s ,  Sample No. 
L-quid Leve l  Yarked  C o n t a i n e r ( s )  S e a l e d  
D e s c r i p t m n  o f  Impinger  S o l u c r o n  

- 
L 

x e t  volume (uc)bl -LEi---- l -CGu- I S i l i c a  G e l  ----- 
C o l o r  

T o t a l  H o r s c u r e ,  gm 1 
- a /  
- b! 

S = Greenburg-Smich s c a n d a r d ,  M = M o d i f i e d ,  0 = Ocher 
I n d i c a t e  v a l u e  i n  unics, m l  o r  

RECOVERED SAMPLE 

Probe  R inse :  Sample No. Dry Cacch: Sample Yo. 
L i q u i d  Leve l  n a r k e d  - 
S e a l e d  S e a l e d  

L i q u i d  Level  Xarked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Marked - S e a l e d  

De sc r i p c  ion 

I z p i n g e r  ' i i n se :  Sample No. Acetone  Blank: Sample No. 
L i q u i d  Leve l  t l a rked  - 

Water Blank: Sample No. F i l t e r  S lank:  Sample xo. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped: 
Semarks: 

Dace of l a b o r a c o r y  cuscody  
P e r s o n n e l  a c c e p t i n g  cuscody Dace broken  

S e a l ( s )  b roken  by 

- Remarks: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

, I  



I 
I 
I 
I 
I- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

MIDWEST RESEARCH INSTITUTE 

Par t ic le  S i z i n g  - Andersen f l u  c;6 

RUN '0 t-31, 

MRI Project Number 
Field Dates 
Plant I<,,~-,,,,~ 

Sampling Date ic., ,q- ,\ , 

+/?/ - 1 s  3 

Sampring Location , ~ -{-I> (- 

FIELD CREW 

Crew Chief L J L l / L  .-i-; 

Testing Engineer 1 G4.4 , D .  
2 
3 

Engr. Technician 1 
1 

- 

Lab Technician I e- (c / 9 , , , 'P  - 

Process Engineer I 
2 

Other 1 
2 



ANDERSEN SAMPLING CALCULATIONS 

P lanc  .-,.e cc, k . fra Dace /[I - , q - , C /  
 ampl ling Loca t ion  G J ( . + / ( : . ~  3 I n i t i a l  A c  
Test No. - -  

~~ 

VelociCy head a t  sampling l o c a t i o n ,  in .  H20 

Scack cemperacure a t  sample p o i n t .  O F  

Baromecric pressure, in .  Hg 

S c a t i c  p r e s s u r e  in s t a c k ,  i n .  Hg 
(Pb)  -+ (0 .074 x gage p r e s s u r e ,  in .  H20) 

P e r c e n t  mois ture  in g a s  scream by volume 

/, Y 
531 7 

Pb d 7.32 

61.3, 

A P s  

TS 

PS 

% H20 

I Md 

X o l e c u l a r  w t .  d r y  s t a c k  g a s ,  l b / lb -mole  I -  (% CO7 x 0.44) + (% 02 x 0 . 3 2 )  + (% N 2  + % CO x 0.28) 

F5 z .i/ C a l c u l a t e d  nozz le  d i a m e t e r ,  i n .  

2(1 e, vhere  F s  = 0.5 t o  0.75 fL 3 / m i n  

~~ 

M o l e c u l a r  vc. s t a c k  g a s ,  l b / l b - m o l e  
(Md) ( M E )  + 18(1 - M f )  

DnC 

' L L  

I I I 

Tm Assumed rnecer cernperature ,  O F  

S t a c k  v e l o c i c y ,  fpm 

5,128.8 (Cp) 

Id 
I s o k i n e c i c  samp Le r a c e ,  scack c o n d i c i o n s ,  f c ' l m i n  

V s  (0.00694) ( 7 )  ("a>' - 

A c c u a l  nozz le  d i a m e t e r ,  in. 

F S  

I I Dna I 

I 
I 



~ 
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ONSITE ISOKINETIC PERFORMANCE DETERHINATION 

Shack TRSBO Pocket  Computer 
Date  /8 -/Y-,f/ 
Name 

P l a n t  

Run Nunher 
f Phin 

._ - 

ISOKINFI'IC EQUATION 

ST T.= Avq. s t a c k  tempera tu re  ( O F )  
DS VOL= D r y  s tandard  c u h i c  f e e t  
STACK U= V e l o c i t y  i n  s t a c k  (FF'M) 
TIME= D u r a t i o n  of t e s t  (n i rnu tes)  
STACK P= P ressu re  i n  s t a c k ,  a b s o l u t e  ( i n .  Hq) 
M f =  Mole f r a c t i o n  d r y  gas ( ( l O O - % H Z O ) / l D O )  
NOZZLE D= Nozz le  d iameter  ( i n . )  

E x e c u t i n n  of p r oqr an : 
Conputer n u s t  he i n  DEF ( d e f i n e )  mode. I f  a n i s t a k e  i s  nade when 
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  nodes. 
O n e :  Press SHIFT F i n  o r d e r  t o  c o r r e c t  a m i s t a k e  b e f o r e  
e n t e r i n s  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  nust he r e e n t e r e d .  
Two: Press  SHIFT C i n  order t o  c o r r e c t  a n is tak .e  a f t e r  t h e  
d a t a  has been e n t e r e d  and p r i n t e d .  YOCI nay choose t h e  e n t r y  t o  h e  
c o r r e c t e d .  

1-194 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 



- 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. 
1 

PARTICULATE SAMPLE RECOVERY AND INTEGRITY 

Run No. r .J-*L P l a n t  b\  _, 
Sample Locac ion  <L 2 Sample Date /c , < - $ I  
Sample B O Y  No. Recovery Dace /c - 4 - 5 1  
Sample Type Cleanup Pe r son  u )  ( - * t  , , z \ '  

F l l c e r  No. A 
Sample No. - 
Sanp le  Y a e e r i a  1 D e s c r i p c i o n  

MOISTURE A N D / O R  SAHPLE I SILICA GEL 

1 2 3 4 5 I 
I 

Imp i n g e r  Sequence 

Lmpinger T y p e d  L L L L -  
I Impinger  So luc  i o n  

F i n a l  Volume ( w t ) i /  
Initial volrnne ( . x )b i  
Nec Volume (rx)b/ & Z D L L - -  0 1 - 2 5  

----- 

----- S i l i c a  Gel Sample  No. ( s) 
Combined impinge r  c o n c e n c s ,  Sample No. 
L i q u i d  Leve l  Harked Container( s) Sea led  
D e s c r i p c i o n  oE Impinger  S o l u c i o n  

' C o l o r  &iQ%L 
I 

Toca l  Y o i s c u r e ,  gm 
I 

- a i  
- b l  I n d i c a e 2  v a l u e  i n  unics, rnl or gm 

S = Greenburg-Smich s c a n d a r d ,  Y = Y o d i f i e d ,  0 = Ocher 

RECOVERED SAMPLE 

Dry Cacch: Sample NO. Probe R inse :  Sample Yo. 
L i q u i d  Level  Yarked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Yarked - 
S e a l e d  S e a l e d  

L iqu id  Level  Yarked - S e a l e d  

De sc r i p  c i o n  

l i p i n g e r  S i n s e :  Sample No. Acecone Blank: Sample No. 
Liqu id  Level  Marked - 

Vacer Blank: Sample No. F i l c e r  Blank: Sample 210. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped: 
Xemarks: 

Dace o f  l a b o r a c o r y  cuscody 
P e r s o n n e l  a c c e p c i n g  cuscody 
Remarks: 

S e a l ( $ )  broken  b y  
Dace broken  - 
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MIDWEST RESEARCH INSTITUTE 

,Particle Sizing - Andersen fill( 

RUN=-'' K7 0 _ - 3 
MRI Project Number +fq / - L y.3 
Field Dates 

FIELD CREW 
Crew Chief T k ( ' L ,  T 

Testing Engineer 1 LT@, 0 
1 

1 

Engr. Technician 1 

lab Technician 

Process Engineer 

Other 

z 
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i V e l o c i t y  head  a t  sampi ing  l o c a c i o n ,  i n .  H20 

S t a c k  t e m p e r a t u r e  a t  sample p o i n t ,  O F  

Ba romet r i c  p r e s s u r e ,  in .  Hg 

S t a t i c  p r e s s u r e  i n  s t a c k ,  in .  Hg 
(Pb)  + (0.074 x gage  p r e s s u r e ,  i n .  H20) 

ANDERSEN SAMPLING CALCULATIONS 

A P S  

Ts 

Pb 

PS  - .  . . 

P l a n t  Bcucph&&,? 6 .  Date / f l - & - $ f  
Sampling Loca t ion  O<,PLt! /&A 3 I n i t i a l  fiL 

T e s t  So.  f l  -2-.-? 

~ c c u a l  n o z z l e  d i a m e t e r ,  in. 

Assumed rnetdr t e m p e r a t u r e ,  O F  

Dna 

Tm 

P e r c e n t  m o i s t u r e  i n  g a s  scream by volume i 

I s o k i n e t i c  sample s t a c k  c o n d i t i o n s ,  f t 3 / m i n  

V s  (0 .00694)  (7) 

Mole f r a c t i o n ,  d r y  g a s  100 - % H20 
100 

Fs 

C a l c u l a t e d  n o z z l e  d i a m e t e r ,  i n .  - 
I .  , where Fs = 0.5 t o  0.15 f t  Imin  I I 

~~ 

C a l c u l a c e d  n e c e r  flov r a t e ,  fc3 /min  FTU 

~~ 
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ONSITE I S O K I N E T I C  PERFORflANCE DETERMINATION 

t h e  Rad io  Shack. TRSBO Poclcet Computer 
Date  
Name 

,p - /7e-, - 2/, P l a n t  
Sampl ins L o c a t i o n  O,, $ I- 4 /A,, ,J 7 n. c 
Run NIJmher - -  

ISOKINFLTC EQUATION 

0 ST T.= A v q .  stack. t e n p e r a t u r e  ( F) 
DS UOL= D r y  s t a n d a r d  c r i h i c  f e e t  
STACK W =  W e l o c i t y  i n  stack. (FPM) 
T IME= D u r a t i o n  of t e s t  (m inu tes )  
STACK F'= P ressu re  i n  s t a c k ,  a b s o l u t e  ( i n .  Hq) 
M f =  Mole f r a c t i o n  d r y  gas ( (100-%H,0) /100)  I .  W1.=783.7 
NOZZLE D= Nozz le  d iamete r  ( i n . )  L F. VCiL.=826,.55 

11 F<JCTI:iR=j. . 1:138 
E. p.=i:9.0e. 

E:.:eClJtion of  p ros ran :  
Conpi-iter must he i n  DEF ( d e f i n e )  mode. I f  a m1stak.e i s  made when 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  two  c o r r e c t i o n  modes. 
O n e :  Press SHIFT F i n  o r d e r  t o  c o r r e c t  a m i s t a k e  b e f o r e  
e n t e r i n s  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  n u s t  he r e e n t e r e d .  
Two:  Press  SHIFT  C i n  o r d e r  t o  c o r r e c t  a m i s t a k e  a f t e r  t h e  
da ta  has heem e n t e r e d  and p r i n t e d .  Y o u  n a y  choose t h e  e n t r y  t o  he 
c o r r e c t e d .  
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY 

&Tu*. I 
I 
I 
I 

I 7 % ~  I 
I 

I 

Run No. - . -  P l a n e  /I--- 
SanpLe Locacion €%He,+ Sample Date - h - XI 
Sample Box No. Recovery Dace / D  -XI ~ 91 

c teanup Person X l  G, ,, 1% , 4 Sample Type 

F 11 ce r No. 
Sample No. 
Sample M a t e r i a l  D e s c r i p c i o n  

k 2  

MOISTURE A N D / O R  SAMPLE I SILICA GEL 
~ 

1 2 3 5 I 
I 

----- Zmpinger Sequence 
Impinger Typed/ LA& 
Imp  i n g e r  S o l u c i o n  
F i n a l  Volume (wz)b/ 
I n L c i a l  VoLme (wc)Y /&a / @  P r, 
Nec Volume (vt)b/ /Yo 0 0 

S i l i c a  Gel ----- Sample N O . ( ~ )  
Combined Fmpinger c o n t e n t s ,  Sample No. 
Liqu id  Leve l  Harked C o n c a i n e r ( s )  Sea led  
D e s c r i p t i o n  o f  Impinger  S o l u c i o n  x- 

Tocal  n o i s c u r e ,  gm /9g L? 

- a /  - a /  I n d i c a c e  v a l u e  I n  un ic s ,  m l  or gm 
5 = Greenburg -Such  scanda rd ,  H = YodifLed, 0 = Ocher 

RECOVERED StQPLE 

?robe a i n s e :  Sample No. Dry Catch: Sample No. 
Liqu id  L e v e l  Xarked - 
Sea led  Sea led  

L i q u i d  L e v e l  Xarked - 
S e a l e d  Sea led  

L iqu id  Level  Harked - Sea led  

De scr ipc  i o n  

1-pinger 9 inse :  Sample No. Acecane Blank: Sample No. 
L iqu id  L r v e l  Marked - 

‘Jacer Blank: Sample No. f i l c e r  Blank: Samp1.e No. 

Sample D l s p o s i c i o n  
C a r r i e r  Dace Shipped: 
Remarks : 

Dace o f  l a b o r a c o r y  cuscody S e a l ( s )  broken by 
P e r s o n n e l  a c c e p t i n g  cuscody Dace broken 
Rerna r k s  : 

I 
I 

I 
I 
1 
1 
1 

i 90 
9 9  ,v 

1-200 



I 
1 
1 
I 
I 
I' 
I 
I 
I 1  

I 
1 
It 
I 
I 
I 
I 
I 
I 
u 

- 

MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  S i z i n g  - Andersen ,@/L 

-MRI Project Number c / 5 ' 9 / - ~ ~ 3  
Field Dotes 

ScmpTing Location mt +I?>+ 
Sampling Dote io - lZY/ 

Plant &%* _K .m . 

FIELD CREW - 
Crew Chief \3r&s., \ 

Testing Engineer 1 f A l A - 3  I 13 
2 
3 

Engr. Technician 1 
I 

3 

Process Engineer 1 
" 
L 

Other 1 
2. 

1-201 
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ANDERSEN SAMPLING CALCULATIONS 

. - . . . . . 

v e l o c i t y  head a t  sampling l o c a t i o n ,  in. H20 

S t a c k  t e m p e r a t u r e  a t  sample p o i n t ,  OF 

P l a n t  TLZLl.-.L 5 62 Date /&-Jz - j / '  
sampling L o c a t i o n  fl,, [ f p f  , / n d  1/ I n i t i a l  ,@L 
Test No. - -  

A P s  

TS 

S t a t i c  p r e s s u r e  i n  s t a c k ,  i n .  Hg 
(Pb)  2 (0.074 x gage p r e s s u r e ,  i n .  H20)  

P e r c e n t  m o i s t u r e  in g a s  stream by v o l m e  

)metric pressure,  i n .  Hg 

P S  

7. H - n  

I Pb I 

3 2 4 i 7 ,  where F s  = 0.5 t o  0.75 ft / m i n  

.Actual nozz le  d i a m e t e r ,  in .  

Assumed m e t e r  t e m p e r a t u r e ,  O F  

: :  ,.,<;.- 
il .!.% .. ..> , I " -. .: . I 1. - .. 

~ . . . .., . .. .. . - 

Dna 

Tm 

100 - 7. H20 
100 

Mole f r a c t i o n ,  d r y  gas 

I s o k i n e c i c  sample s t a c k  c o n d i t i o n s ,  f t  3 l m i n  

V s  (0 .00694)  (7) 

C a l c u l a c e d  n e t e r  flow r a t e ,  f t 3 / m i n  
Tmc460 

(Ts1460) (F) (Mf) 

Molecu la r  w t .  d r y  s t a c k  g a s ,  l b / lb -mole  
(% C 0 2  x 0.44) + (% 02 x 0.32) + (% N2 + % CO x 0.28) 

M o l e c u l a r  w t .  s t a c k  g a s ,  l b / lb -mole  
(Md) (Mf) + 18(1 - Mf) 

Fs 

Fm 

C a l c u l a t e d  nozz le  d i a m e t e r ,  i n .  
I m  
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ONSITE I S O K I N E T I C  PERFORMANCE DETERMINATION 

t h e  Rad io  Shack TRS80 Pocket  Conputer 
Date  /,9 - 2 2  -,F/ 
Name />c 

P l a n t  
Sampl lnq L o c a t i o n O . . J / - +  /ow. 0 f 
R u n  Nunher - -  

I S O K I N m C  EQUATION 

ST T . =  Avq. s t a c k  tempera tu re  (OF)  

DS UOL= D r y  s t a n d a r d  c u h i c  f e e t  
STACK U= U e l o c i t y  i n  s t a c k  (FPM) 
TIME= D u r a t i o n  o f  t e s t  (m inu tes )  
STACK P= Pressu re  i n  s t a c k ,  a b s o l u t  
M f =  Mole f r a c t i o n  d r y  gas ((100-Y.H, 
NOZZLE D= Nozz le  d iamete r  ( i n . )  L 

( i n .  Hq 
/ l o o )  

E x e c u t i o n  o f  p r o w  am : 
Computer must he i n  DEF ( d e f i n e )  mode. I f  a mi5tak.e i s  made when 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  modes. 
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a m i s t a k e  b e f o r e  
e r t t e r i n q  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  mist  he r e e n t e r e d .  
T w o :  P ress  SHIFT C i n  o r d e r  t o  c o r r e c t  a n i s t a k e  a f t e r  t h e  
d a t a  has been e n t e r e d  and p r i n t e d .  You may choose t h e  e n t r y  t o  be 
c o r r e c t e d .  1-204 
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PARTICULATE S N L E  RECOVERY .WD INTEGRITY 

Run No. 
?+ Sample Dace /f) - 3 1  - X I  

Planc  
Sample Loca t ion  
Sample Box No. Recovery Dace / 3  - > a - f /  

I Sample Type Cleanup Pe r son  1~ , -.A 1 9  L 
F i l c e e  No. 3c 
Sample No. 
S a p l e  M a c e r i a l  D e s c r i p c i o n  

MOISTURE AND/OR SAHPLE 1 S I L I C A  GEL 

1 2 5 I 
I Impinger  Typedl  - 

Initial Volrrme (wr~bf 
Nec Vollrme (m)b/ L i L c / I - -  I s.i- 

-- Imp i n g e r  Sequence 

Imp i n g e r  So l u c  ion 
Final Volume (vc)bl 

I S i l i c a  G e l  ----- Sample NO.(~) 
Cambined impinge r  c o n c e n c s ,  Sample No. 
L i q u i d  Leve l  Marked Conca ine rc  s) Sea l e d  
D e s c r i p c i o n  o f  Impinger  S o l u c i o n  

c o l o r  .A 
I 

Toca l  Moiscure .  gm 1 
- a /  - b l  I n d i c a c e  v a l u e  i n  u n i c s ,  m l  o r  gm 

S = Greenburs-Smi th  s c a n d a r d ,  ?I = Modi f i ed ,  0 = Ocher 

ECOVERED SAMPLE 

Probe  Xinse: Sample No. Dry Cacch: Sample No. 
L i q u i d  Level  Marked - 
S e a l e d  S e a l e d  

L i q u i d  L e v e l  Xarked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Marked - S e a l e d  

De s c r i p c  i o n  

h p i n g e r  q i n s e :  Sample No. Acecone Blank: Sample No. 
L i q u i d  Leve l  Marked - 

!Ja ce  r 3 1 ank : Sample No. F i l c e r  Blank: SampLe No. 

Sam? le 3 i s p o s  ic ion 
C a r r i e r  Dace Shipped: 
Remarks: 

Dace o f  l a b c r a c o r y  cuscody  
P e r s o n n e l  a c c e p t i n g  cuscody  Dace broken  
?.emarks : 

S e a l ( s )  broken  by 

1-205 



MIDWEST RESEARCH INSTITUTE 

.Par t ic le  S i z i n g  - Andersen h l c z  

RUN 6-J-l 

FIELD CREW 

Crew Chief L L ’ ~  IKce  ,-f 

Engr. Technician 1 
1 c 
3 

Lab Technician 1 6 r c  b rj ’ e I ,M .  - 
L 

J 
Process Engineer 1 

2 

Other I 
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I 
I 
I 
I 
I 
11 
I 
I 
I 
1 
1 
1 
I 
I 
I 
I 
I 
I 

~ ~ ~ ~~~ 

Barometric p r e s s u r e ,  i n .  Hg 

S c a c i c  p r e s s u r e  i n  s c a c k ,  in. Hg + e 4 . 3  
(Pb)  + (0 .074  x gage  p r e s s u r e ,  i n .  H20) - 

ANDERSEN SAMPLING CALCULATIONS 

P l a n t  P w L c t n  Dace 18-30 - 61 
Sampling L o c a t l o n  C L i  1c-r I n i t i a l  h \ o H  
Test  NO. U - 2 - j  

Pb &?Q.@b 

ow. a 3 Ps 

I V e l o c i c y  head  a c  sampl ing  l o c a t i o n ,  i n .  H20 I A P S  I . '1.a 

oz=/!a.g33 
M o l e c u l a r  wf.  d r y  s t a c k  g a s ,  l b / l b - m o l e  ~ ~ ~ ; 3 , ~ 3 3  

(% GO2 x 0 .44 )  + (% 02 x 0.32) + (% N 2  + 7. CO x 0.28) 

I S t a c k  cemperacure  a t  sample p o i n t ,  O F  

a49 
Md 

[ P e r c e n c  m o i s t u r e  i n  g a s  sc ream b y  volume &s$&-n'BiJ  I 7- H20 120 
100 - % H20 

too 
Mole f r a c t i o n ,  d r y  g a s  I M f  1-90 

I I I 

Molecular W C .  s c a c k  g a s ,  l b / l b - m o l e  I (Md) (Mf) + l 8 ( l  - Mf) 

I S t a c k  v e l o c i t y .  fpm 

I 5 ,128 .8  (Cp) ( '.& ) dTS Ps + x M s  460 

v s  

. i59 DnC 
C a l c u l a t e d  n o z z l e  d i a m e c e r ,  in. 

3 .  24 .;here Fs  = 0.5 Co 0.75 f c  / m i n  

A c t u a l  n o z z l e  d i a m e t e r ,  i n .  

Assumed mecer c e m p e r a t u r e ,  O F  Tm 
~ ~~ 

q 'Id 
I s o k i n e t i c  samp le s t a c k  c o n d i t i o n s ,  f t 3 / m i n  Fs 

V s  (0 .00694)  ( 3 )  

C a l c u l a c e d  meter  f l o w  r a c e ,  f c3 /min  
W 6 0  

F s  ( T s 4 6 0 )  (E) (") 
Fm . A g a  

1-207 
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ONSITE I S O K I N E T I C  PERFORMANCE DETERMINATION 

Computa t i ons  made on the R a d i o  Shack. TRSBO Pock.et Computer 
P l a n t  Dou.*cn D a t e  10 -3d-81 
Sampl ing  L o c a t i o n  Du-tl++ N a n e A n s  en, FI- 
R i m  Nunher 0-J-I 

ISOKINETIC EQUATION 

ST T.= Avq.  stack.  t e m p e r a t u r e  ( O F )  

DS V O L =  D r y  s t a n d a r d  c u h i c  f e e t  
STACK V= V e l o c i t y  i n  s t a c k  (FF'M) 
TIME= Di - i ra t ion  o f  t e s t  ( m i n i ~ t e s )  
STACK P= P r e s s u r e  i n  stack. ,  abso l i - i te  ( i n .  Hq)  
M f =  Mole f r a c t i o n  d r y  sa5 ((iOO-%H,0)/100) 
NOZZLE D= N o z z l e  d i a m e t e r  ( i n . )  

L 

E:.:eci.it i o n  of  p r o q r  am : 
Computer ni-ist he i n  DEF ( d e f i n e )  mode. If a n i5 tak .e  i s  nade when 
e n t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes. 
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a n i 5 t a k . e  b e f o r e  
e n t e r i n g  a l l  t h e  d a t a  o n  a l i n e .  The e n t i r e  l i n e  must h e  r e e n t e r e d .  
Two: P r e s s  SHIFT C in o r d e r  t o  c o r r e c t  a n i s t a k - e  a f t e r  t h e  
d a t a  has  heen e n t e r e d  and p r i n t e d .  YOLI nay choose t h e  e n t r y  t o  h e  
c o r r e c t e d .  

1-209 



P.i&flCULxTE SAKPL: ECOVEaY .AND INTSSXTY 

(7 Run No. r, r L -I-- 1 \.\m,L+Ci ,LL.. 
- Sample Dace /,. 3c . "( sample  Locac ion  GLTre ~ ; 

/C ~ St' -?/ Sample aox No. , .- 
p"l[<. Cleanup  P e r s o n  f ." I.:L. -L- 

T i l c e c  No. A 

Plane 

Recovery Dace 
Sample Type 

~. . .- .- 

- .  Samp~le No. 
. Sanp.te aacerial D e s c r i p c i o n  
.~ . .~ 

M O I S N R E  &VD/OR SMPLE I SILICA CEL 

Imp i n g e  r Sequence  I 2 3 4 5 I 
I Imp inge r  T y p e d  ZSL-- Pi 

I x p i n q e r  S o l u c i o n  H.0 #.O 

~ n i c i a t  volrsne (uc)k/ / O D  ICE 2 T 4  - 
Yec Vo1m.e ( u ~ ) i /  

Combined impinge r  c o n c e n c s ,  Sample Xo. 

---- 
' / j $ , ' 5  

--- --- F i n a l  V o l m e  ( v c ) i /  J 3 Z  i c a  

l Z l L a - - -  ; 5- 
Sample N O . ( ~ )  --- I S i l i c a  G r l  

L i q u i d  L s v e l  Yarked  C o n c a i n e r ( s )  S e a l s d  
C o l o r  

I 
SGL4 m. &- 

.. D e s c r i o c i o n  o E  I m p i n g e r  S o l u c i o n  
T o c a l  Y o i s c u r e ,  p 

- a /  S = Grcenburg-Smi th  s c a n d a r d ,  !! = Y o d i f i e d ,  0 = Ocher 
~ 

2 /  I n d i c a c r  'value i n  u n i c s ,  sl o r  p - ~. . 

E C O V E . E D  S>*XULE 

Probe  ?Ansa: i a m p l s  Yo. 3 - q  caccil :  
L i q u i d  Leve l  Yarked  - 
S e a l e d  

L s p i c g e r  3 i n s e :  Sample No. .Icecone 3 l a n k :  
L i q u i d  L e v e l  Xarked  - 

~~ ~ 

S e a l e d  

L i q u i d  Level Yarked  - 
-. Udcer BLanK: Sample Yo.  car 3lanK: 

S a p  Le D a s p o s a c m n  
Carrrar 3 a c a  % l o p e d :  
3 e 5 a r k s :  

S m o t e  Yo. 
g e s c  r i p c i o n  
S e a l e d  
i m p l a  Xo. 
L i q u i d  Lzve l  !larked - 
S e a l e d  
Samal1 NO. 

j e a l e d  

Dace o f  l a b o r a c o r y  cuscody  S e a l ( s )  b roken  by 
' e rsonne  I a c c e p c i n q  c u s c o d y  Daca broken  
3ena  rks : 

1-210 
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MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  Sizing - Andersen N L Z  

MRI Project Number y'p7/-12 3 
Field Dotes 
Plant p, 
Sompring Location 
Sampling Dote 

FIELD CREW 

Crew Chief 6 LA. 
,.. 

Testing Engineer I ,(.. 1 .- D - - 
3 

Engr. Technician 1 
" 

.l 

2 - 
Process Engineer I 

" 

Other I 



ANDERSEN SAMPLING CALCULATIONS 

P l a n t  A - r - A - I  (27 Date /I - 22 -x/ 
sampling Loca t ion  fl,,//-’J / f l u  I I n i t i a l  e- 
Tesc No. - &  

_ -  

v e l o c i t y  head a t  sampling l o c a t i o n ,  in. H20 

S t a c k  t e m p e r a t u r e  a t  sample p o i n t .  O F  

Baromet r i c  p r e s s u r e ,  in .  Hg 

A P s  

Ts 

Pb 
~~ 

S t a t i c  pressure i n  s t a c k ,  i n .  Hg 
(Pb)  2 (0.074 x gage p r e s s u r e ,  in. H20) 

P e r c e n t  m o i s t u r e  i n  g a s  scream by volume 

PS 

. .  

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Scack v e l o c i t y ,  fpm 

5 , 1 2 8 . 3  (Cp) ( & )E 
24 p, where Fs = 0.5 t o  0.75 f t  3 .  /min  

C a l c u l a t e d  n o z z l e  d i a m e t e r ,  i n .  

Ac tua l  n o z z l e  d i a m e t e r ,  in. 

Assumed mecr r  c e m p e r a t u r e ,  OF 

Isokinecic s a n p l e  r a c e ,  s t a c k  c o n d i t i o n s ,  f t 3 / m i n  

V s  ( 0 . 0 0 6 9 4 )  (7)  2 

3 

(D; 
C a l c u l a t e d  m e t e r  flow r a t e ,  f t  /min 

Tmt460 
Fs ( T j t 4 6 0 )  (g) ( N f )  

-01 
Ti.(:. ;io. 

Dna 

Tm 

Fs 

Fm 
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ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

C o m p u t a t i o  s made o the R a d i o  Shack. TRSBO P o c k e t  Computer  
P l a n t  &-- /* D a t e  - - h. 

s a  mp 1 i nq L o c  a t I o n  f L  . ( /A  ,~ . .Y -Z 
RLin Nunher  - 3 -  L 

Name / ,G lL  

ISOI(INRIC EQUATION 

E :.:e ct-1 t i D n o f  p r o q r am : 
Computer m u s t  be  i n  DEF ( d e f i n e )  mode. I f  a m i s t a k e  i s  made w h e n  
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  modes. 
One: P r e s 5  SHIFT F i n  o r d e r  t o  c o r r e c t  a m i s t a k e  b e f o r e  
e n t e r i n s  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  mi. ist h e  r e e n t e r e d .  
Two:  P r e s s  S H I F T  C i n  o r d e r  t o  correc t  a m i s t a k e  a f t e r  t h e  
d a t a  h a s  been  e n t e r e d  a n d  p r i n t e d .  You may choose  t h e  e n t r y  t o  b e  
c o r r e c t e d .  1-214 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1~ 



I 
I 
I 
I 
I 
1 
I 
I 
1 
I 

PARTICULATE SMPLE RECOVERY AND INTEGRITY 

P lanc  i>CI, L* t\, Run No. C' 2 - 2  
Sample L o c a t i o n  t ' 7 .  4 Sample Dace / 'z  IZL - V I  
Sample Box No. Recovery Dace ,c - ,3 .>-  
Sample Type C Leanup Pe r son  r- 6-L. LA 

F i l c e e  No. -:y&? 
Sample No. 
S a p  l e  N a c e r i a  1 De Scripc i o n  

_. 
d I 

I 
1 
I 
I 
I 
I 
I 
I 

MOISTURE A N D / O R  SAHPLE 1 SILICA GEL 

Impinger  Sequence 1 2 3 L 5 I 
I 

I 734.3 

I 

- 
Impinger  Typedl  
Imp inge  r So l u c  i o n  
F i n a l  Volume (vc)b/ 
Initial volume (w)b/ / D  u /e* @ 

Nec v o l m e  (vr:)b/ Lki . l -3-L: -  I A- 
Sample NO.(~) ----- I S i l i c a  Gel 
Combined kap inge r  c o n c e n c s ,  Sample No. 
L i q u i d  L e v e l  Marked Container( 5 )  S e a l e d  
D e s c r i p c i o n  o €  Impingee  S o l u c i o n  

- 
C o l o r  

Toca l  Moiscu re ,  gm 

- a /  
b /  I n d i c a c e  v a l u e  In  u n i t s .  m l  or gm 

S = Greenburg-Smich s c a n d a r d ,  N = X o d i f i e d ,  0 = Ocher 

- 
RECOVEFZD SeWPLE 

Probe a i n s e :  Sample No. Dry Cacch: Sample No. 
L i q u i d  Level  Yarked - De scr i p e  i o n  
S e a l e d  S e a t e d  

L i q u i d  Leve l  x a r k e d  - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Harked - S e a l e d  

1-p inger  q i n s e :  Sample No. Acecone Blank: Sample No. 
L i q u i d  Level  Harked - 

'Ja c e  r a 1 ank : Sample No. F i l c e r  Blank: Sample So. 

S a p 1 2  D i s p o s i c i o n  
C a r r i e r  Dace Shipped: 
Remarks : 

~ ~ 

Dace o f  l a b o r a c o r y  cuscody S e a l ( s )  b roken  by 
P e r s o n n e l  a c c e p c i n g  cuscody Dace broken  
Xeaarks:  
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MIDWEST RESEARCH INSTITUTE 

,Particle Sizing - Andersen 
- 

r w c  A+ 

RUN D - J - 3  
MRI Project Number 7,/y/ -L?? 
Fie ld  Dates 
Plant n,.,, kr & 
SampTing Locat ion2 /[ !*d. 3 
Sampling Dote ,/J - 2 7 -=7/ 

FIELD CREW 

Crew Chief LL)*l/& ; r 
Testing Engineer I (?.,,LA A.  

1 

3 

Engr. Technician 1 
n 
L -, 

Lab Technician 1 (?J/;-&p I m, 
L 
3 

Process Engineer 1 
2 

Other 1 
2 - 
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v e l o c i t y  head a t  sampling l o c a t i o n ,  i n .  H 2 0  APs  

S tack  t e m p e r a t u r e  a t  sample p o i n t ,  O F  TS 

Barometr ic  p r e s s u r e ,  i n .  H g  Pb 

S t a t i c  p r e s s u r e  i n  s t a c k ,  i n .  H g  PS 

( P b )  2 (0 .074 Y gage p r e s s u r e ,  in. H 2 0 )  
7 

ANDERSEN SAMPLING C A L C U L A T I O N S  

P l a n t  /?,,..,,, &e/ 6 Date / 0 - 2 7 - T /  
I n i t i a l  Sarnpling Loca t ion  LJ.J/ + / Q , . L J  3 

T e s t  No. 0-2-7 

P e r c e n t  m o i s t u r e  i n  g a s  stream b y  volume % H 2 0  

Molecular  a. d r y  s t a c k  g a s ,  l b / lb -mole  Md 
(% GO, x 0.44) + (% 02 x 0.32)  + (% N 2  + % CO x 0.28) - 

Molecu la r  W C .  scack g a s ,  l b / lb -mole  M S  

(Md) (Mf) + 18(1 - Mf) 

Stack v e l o c i t y ,  fprn v s  

5 , 1 2 8 . 8  ( C p )  

I s o k i n e c i c  sample s t a c k  c o n d i t i o n s ,  f t  3 /min 

v s  (0.00694) (i;) 

Calcu laced  nozz le  d i a m e t e r ,  i n .  p, x h e r e  Fs = 0.5 t o  0.75 f t  3 /min 2(. 

Fs 

DnC 

~~~ 

Actua l  nozz le  d i a m e t e r ,  i n .  

Assumed m e t e r  t e m p e r a t u r e ,  O F  I 



3 cn 
W 
0 
2 

a 

a 

a 

w 

I 

2 
5 
0 

U 

CL 
W a z 
0" 

2 

0 
a oi 
CL 
L u  
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ONSITE I S O K I N E T I C  PERFORHANCE DETERMINATION 

Conpu ta t i ons  nade on t h e  Rad io  Shack TRSBO Pocket  Conputer 
P l a n t  YJ ,, ,<+ . 7-s- G. Date  // -2 7-F,' 
Sampl ing L o c a t i o n m h t  * d  -7 Nane AC 

R u n  Wunher d - 3 - 7  

ISOKINETIC EQUATION 

ST T.= Avq. s t a c k  t e n p e r a t u r e  (OF) 
DS WOL= D r y  s t a n d a r d  c u b i c  f e e t  
STACK W =  W e l o c i t y  i n  stack. (FF'M) 
TIME= D u r a t i o n  of  t e s t  ( n i n u t e s )  
STACK P= Pressu re  i n  s t a c k ,  a b s o l u t e  ( i n .  H q )  
M f =  Mole f r a c t i o n  d r y  gas ( ( 1 0 0 - % H , 0 ) / 1 0 0 )  
NOZZLE D= Nozz le  d i a n e t e r  ( i n .  ) 

E::ecut i o n  of p r o q r a n  : 
Conputer n u s t  he i n  DEF ( d e f i n e )  node. If a n i s t a k e  i s  nade when 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  t u o  c o r r e c t i o n  nodes. 
One: Press SHIFT F i n  o r d e r  t o  c o r r e c t  a n i5 tak .e  b e f o r e  
e n t e r i n g  a l l  t h e  d a t a  or1 a l i n e .  The e n t i r e  l i n e  n u s t  he r e e n t e r e d ,  
Two :  Press  SHIFT C i n  o rde r  t o  c o r r e c t  a n1stak.e a f t e r  t h e  
d a t a  has heen e n t e r e d  and p r i n t e d .  Yo1.1 n a y  choose t h e  e n t r y  t o  he 
c o r r e c t e d .  
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PARTICULATE S M P L E  RECOVERY AND IWTECRITY 

. .  Run No. a - 2 -3 P l a n c  
Sample Locac ion  Sample Dace , o -2 1-0 

.jt;;fb Sample Box No. Recovery Dare / t; ,  

Sample Type f l 1 L A t -  r7J. Cleanup Pe r son  

F i l c e r  No. 3 3  
Sample No. 
Sample Macerid 1 D e s c r i p c i o n  

HOISNRE AND/OR SAHPLE I SILICA GEL 

l rnp inger  Sequence I 
I m p  i n g e r  T y p e d  - I 

I Irnpinger So luc  i o n  A & A a C - -  L 

Nec volrrme ( a ) Y  l l 2 L o - A -  I -a  
F i n a l  Volune  (uc)k/ i m  2 e 9  .i Z 
I n i c i a l  volrnne (vc)b/ 103 / L ~ V  n o 

Sample N O . ( ~ )  
Combined impinge r  c o n c e n c s ,  Sample No. 
L i q u i d  L e v e l  Harked  Container( 9)  S e a l e d  
C e s c r i p c i o n  o f  l rnp inger  S o l u c i o n  

I S i l i c a  Ge l  ----- 
C o l o r  

-1  

T o c a l  Moiscu re ,  1 ? 9 2  

- a /  - b /  I n d i c a c e  v a l u e  in unics, ml o r  p 
S = Creenburg-Smich s t a n d a r d ,  H = M o d i f i e d ,  0 = Ocher 

- -I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RECOVERED SAMPLE 

Probe Rinse :  Sample No. D r y  Cacch: Sample No. 
L i q u i d  L e v e l  Yarked  - 
S e a l e d  S e a l e d  

L i q u i d  L e v e l  Yarked - 
S e a l e d  Sea led  

L i q u i d  Level  Harked - S e a l e d  

De sc r ipc  i o n  

I - p i n g e r  T inse :  Sample No. Acecone Blank: Sample No. 
L i q u i d  Level  Earked  - 

5ia c e r B 1 ank : Sample No. F i l C e r  Blank: Sample No. 

Sample O i s p o s i c i o n  
C a r r i e r  Dace Shipped:  
Remarks : 

Dace o f  l a b o r a c o r y  cuscody  S e a l ( s )  b roken  by 
P e r s o n n e i  a c c e p c i n g  cuscody  Dace broken  
Remarks : 

- 
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MIDWEST RESEARCH INSTITUTE 

,Par t ic le  S i z i n g  - Andersen PI K!:E 

I% 

F 
MRI Project Number . / f q u / - ~ {  
Field Dates 
Plant /_G Z L k  I% 

Sampring Location (i4-tIr r 
Sampling Date /o - 1 L 1 . (/ 

Pianr /* Z L k  I% 

Sampring Location (i4-tIr r 
Sampling Date /o - 1 L 1 . (/ 

FIELD CREW 
1 Crew Chief / /  P,- , l- 

Testing Engineer 1 1 4 n 
,I 

3 

Engr. Technician 1 
n c 
3 

Lab Technicicn I /T, - I,,? / , c-8 
7 

,I 
r 

. 
L 

Process Engineer 1 
n 

Other 1 
1 
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ANDERSEN SAMPLING CALCULATIONS 

V e l o c i t y  head a t  sampling l o c a c i o n ,  i n .  H20 

S t a c k  t e m p e r a t u r e  a t  sample p o i n t ,  OF 

BaromeCric p r e s s u r e ,  i n .  Hg 

APS 

T s  

Pb 
7- ~ I I 

S c a c i c  p r e s s u r e  in scack .  i n .  Hg 
. ( P b )  f (0.074 x gage pressure ,  i n .  H 2 0 )  

Pe rcenc  m o i s t u r e  i n  g a s  scream by volume 

P s  I 
Mole f r a c c i o n ,  d r y  g a s  100 - % H20 r 100 

i c c u a l  nozzle d i a m e t e r ,  in .  

Assumed m e t e r  cemperacure,  OF 

I s o k i n e c i c  s m p l e  r ace  scack  c o n d i c i o n s ,  f c  3 / m i n  
V s  (0.00694) ( 7 )  ("j2 - 

3 C a l c u l a c e d  necer f l o w  r a c e ,  f t  l m i n  
T&60 

F s  (TSM50) (E) 

Molecu la r  w t .  d r y  s c a c k  g a s ,  lb / lb -mole  
(% COz x 0.44) + (% O 2  x 0.32) + (% N 2  + % CO x 0.28) 

M o l e c u l a r  w c .  scack  g a s ,  lb / lb -mole  
(Md) (Mf) + 18(1 - Mf) 

Scack v e l o c i c y ,  fpm 
~ TI1:=ri.5, 

r c .  ... 5,;-., , ..--.: , ,.,~.,., 
5,128.8 (c?)  

Dna 

h 

FS 

Fm 

I Calcul-nozzle d i a m e t e r ,  in. 

3 
~i . , where Fs = 0.5 t o  0.75 f C  /min , 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
P 
I 
I 
I 
I 



I 
I 
I 
I 

c 

I 
I 

.. 
Y 
0 
1 m 
Q 
2 

I '  
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ONSITE ISOKINETIC PERFORMANCE DETERMINhTION 

C o m p u t a t i o n s  made o n  t h e  Radio Shack  TRSBO PocP.et Computer 
Plant)()-,,- P-c/ re. D a t e  //-A/ -lr/ 
S a m p l i n g  L o c a t i o n  &&et / /? ,UV~ Name F L O  
R u n  Number - -  

ISOKINETIC EQVATION 

ST T.= Avq. s t a c k  t e m p e r a t u r e  (OF) 
DS VOL= D r y  s t a n d a r d  c u b i c  f e e t  
S T X K  V= V e l o c i t y  i n  stack. (FPM) 
TIME= D i - # r a t i o n  of t e s t  ( m i n u t e s )  

M f =  M o l e  f r a c t i o n  d r y  qas 
NOZZLE D= N o z z l e  d i a m e t e r  

E:.:ecl.lt i o n  of p r o q r a m  : 
Conpu te r  m u s t  he i n  DEF ( d e f i n e )  mode. I f  a m i s t a k e  is made when 
e n t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  modes. 
O n e :  P r e s s  S H I F T  F i n  o r d e r  t o  c o r r e c t  a n i 5 t a k . e  b e f o r e  
e n t e r i n q . a l 1  the  d a t a  on a l i n e .  The e n t i r e  l i n e  nust h e  r e e n t e r e d .  
Tuo: P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t ,  a m is tak .e  a f t e r  t h e  
d a t a  h a s  heerl e n t e r e d  and  p r i n t e d .  You may choose t h e  e n t r y  t o  he 
c o r r e c t e d .  
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P.4FlTICULATE SMPLE RECOVERY AND INTEGRITY 

P l a n t  L <.),LA+J,.?L Run No. I .. -2  - L 

Sample Locac ion  t u i n i r  .T Sample Dace ,i. . . 3  (,, .. 3~ 
I/ Recovery Dace /c - 3 i. . . .  Sample Box No. 

Sample Type C leanup  Pe r son  l \ ' l  C-h- \LxL  L i 

F i l c e r  No. 4.7 
Sample No. 
Sample Macerial D e s c r i p t i o n  

MOISTURE AND/OR SAnPLE I SILICA GEL 

1 2 3 4 5 I 
I 

----- Impinger  Sequence 
~ r n p  i n g e r  T y p e d  

I S i l i c a  Gel ----- Samp l e  No. ( 5 )  

Combined impingec c o n c e n c s ,  Sample No. 
Liqu id  Level  Harked Container( s) Sea l ed  
D e s c r i p c i o n  oE Impinge t  S o l u c i o n  

c o l o r  
I 

l o c a l  Moiscu re ,  p 1 7 7 . 0  

- a /  - b t  I n d i c a c e  v a l u e  i n  u n i c s ,  ml or p 
5 = Greenburg-Srnich s c a n d a r d ,  H = Modi f i ed ,  0 = Ocher 

RECOVERED SAMPLE 

? robe  Xinse: Sample N O .  Dry Cacch: Sample No..  
L i q u i d  Level ?larked - D e s c r i p t i o n  
S e a l e d  S e a l e d  

L i q u i d  Leve l  ?larked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Harked - ' S e a l e d  

I a p i n g e r  ri inse:  Sample No. Acecone Blank: Sample Na. 
L i q u i d  Level  ?larked - 

Vace r 3 l ank  : Sample NO. F i l c e r  J l a n k :  Sample No. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped:  
Xernarks: 

Dace o f  l a b o r a c o r y  cuscody 
P e r s o n n e l  a c c e p c i n g  cuscody Dace broken  
3emarks: 

S e a l ( s )  b roken  by 
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MIDWEST RESEARCH INSTITUTE 

RUN z-- L 4 
MRI Project Number 4 $7 J - 1 'J' 3 
Field Dates _. 
Plant ,; ...,. 
Sampling Date .,$'L k', 

SampTing Location ;,c(.,,, , tiic,~d, "--.+ 

FIELD CREW 
\ n  / 

Crew Chief L L  .:IsLJ: 4 ,,- 1 

Testing Engineer 1 <,-/&, , 
2 > '  
3 

Engr. Technician I 

Lab Technician 

Process Engineer 

Other 

2 
R 

-a 

1 
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NOMOGRAPH DATA 

PLANT o w  e -  

OATE 

SAMPLING LOCATION 

; E - 14 - 7  ( 

G,3q&cur./ r .L -bl /r.t 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in.  HZO A h "  / u  ay 

I T m w .  I 9.g I I AVERAGE METER TEMPERATURE (AMBIENT + M"F).'F 

7. "20 

'm 

PERCENT MOISTURE IN GAS STRENd BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. H# 

- 3 . 0 5 ' * # ~ 0  
STATIC PRESSURE IN STACK, In. ng 

ps PRESSURE in in. H20) 

~~~ 

2 I 

2fyz  

2 7.16 

1 RATIO OF STATIC PRESSURE TO METER PRESSURE I '''prn 1 , qyA I 
AVERAGE STACK TEMPERATURE, OF 

Savg. 3 .5 -  7 T 

J P m a l .  MAXIMUM VELOCITY HEAD, in. HzO 

, ' 7 5  
.arc  
, .A,5-G 

I Y/ 

C FACTOR 

CALCULATED NOZZLE DIAMETER. in. 

ACTUAL NOZZLE OIAMETER. in. 

REFERENCE i p .  in. H20 
-- . . ~ . 

I 

EPA (Ourl 234 
4 7 2  

1140 

1-229 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



1 

P i t o t  c o e f f i c i e n t  

Sampling t ime  i n t e r v a l ,  m i n u t e s  

1SOKINEL‘IC SAMPLING WORKSHEET 

P l a n t  > n u  P V l  Datc / o  - iq-ri 
Sampling L o c a t i o n  fldq4iroIrli-e Lf,;t I n i t i a l  R c  s 
T e s t  Number - 
I s o k i n e t  ic samp 1 i n g  c qua t  i o n :  

CP SFy 

2 e i  

V m i  = K czo 
5.168 (Tmavg + 460) ( C p )  (ei) (Mf) (Dn2) 

Where: K =  r 
3 Vrni = Volume o f  t h e  m e t e r  p e r  sampl ing  i n t e r v a l .  f t  

K = C o n s t a n t  of Eixed and assumed pararnecers ,  
d k n e n s i o n l e s s  

A P s  = Veloci ty  head of S p i c o t ,  i n c h e s  H20 

Ts = S t a c k  t e m p e r a t u r e ,  OF 

Asswed a v e r a g e  mecer t e m p e r a t u r e ,  O F  

I M f  I a 7 9  Mole f r a c t i o n  d r y  gas 

I Nozzle d i a m e c e r ,  i n c h e s  

Barometr ic  p r e s s u r e ,  i n c h e s  Hg 
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ONSITE I S O P I N E T I C  PERFORMANCE DETERMINATION 

Computa t ions  made on t h e  Rad io  Shack .T@SOO Pocke t  Computer 

ISOKINETIC EQUATION 

E:-:eci.i t i o n  of p r oqr an : 
Conpl-lter must he i n  DEF ( d e f i n e )  node. I f  a m i s t a k e  i s  made when 
er l t ,er ins t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  nodes. 
One: F'ress SHIFT F i n  o r d e r  t o  c o r r e c t  a n i s t a k . e  b e f o r e  
e n t e r i n g  a l l  t h e  d a t a  or1 a l i n e .  T h e  e n t i r e  l i n e  must he r e e n t e r e d  
Two: F'ress SHIFT C i n  o r d e r  t o  c o r r e c t  a n i5 tak .e  a f t e r  t h e  ~- - 
d a t a  has heen e n t e r e d  and p r i n t e d .  Y01.l may choose t h e  e n t r y  t o  he 
c o r r e c t e d .  
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PARTICULATE S W L E  RECOVERY AND ‘LNTEGRLTY 

- --I- Run No. - ... Plane  ,, 

Sample Locac ion  l4. /i + Sample Oace 
Sample Box No. 3 Recovery Dace 

F i l c e r  No. ,.(’ <7 

C’ .-,?- V I ’  

Sample Type Cleanup Pe r son  

Sample No. 
Sample Hacerial Desce ipc ion  

MOISTURE AND/OR SAMPLE I SILICA GEL 

I n p i n g e r  Sequence t 2 I 4 5 I 
I I m p  i n g e r  Typedl  /”/ <- LA- 

Nec v o t m e  (wc)b/ 3 5 - 5 - - -  c: 

----- 
Imp i n g e r  Soluc  i o n  # & A i $ + - -  

F i n a l  Volume (uc)bl -- ‘ m -  : w- I n i c i a t  VoLme (vt)b/ J G I ;  ico  c 
Sample NO.(~) 
Combined Lapinger  concencs ,  Sample No. 
Liqu id  Leve l  Marked C o n c a i n e r ( s )  SeaLed 
D e s c r i p c i a n  a €  Impinqe r  S o l u c i a n  

- 1 Si l ica  G e L  ----- 
C a l o r  

I 

T a c a l  H a i s c u r e ,  g a 
- a i  - $1 

5 = Creenburg-Smich s c a n d a r d ,  M = X o d i f i e d ,  0 = O t h e r  
I n d i c a t e  v a l u e  i n  u n i c s ,  m l  a r  gm 

RECOVERED SAMPLE 

Probe Rinse: Sampte No. Dry Cacch: Sample No. 
L i q u i d  Leve l  Harked - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Harked - 
S e a l e d  S e a l e d  

L i q u i d  Level Yarked - Sea led  

De sc r i p c  i o n  

I z p i c g e r  3 i n s e :  Sample No. Acecone Blank: Sample NQ. 
L i q u i d  Level  Yarked - 

Gacer a t a n k :  Sample No. ’ F i l c e r  a l a n k :  Sample NO. 

Sample D i s p o s i t i o n  
C a r r i e r  Dace S i p p e d :  
3emarks: 

Dace a i  I a b o r a c o r y  cuscady  
Personne  t accepc ing  cuscody Dace broken  
Rema rks: 

S e a l ( s )  b roken  by 
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MRI Project Number 4 yT 1 - y 3 
Field Dates 

Sampling Location '.& 
Sampling Date C! - 1 9  - 1 

Plant r?OLL-i I- 

FIELD CREW 

L 

3 

Engr. Technician 1 
2 
3 

Lab Technician 1 ('- &<&, h] 
2 
3 

i Process Engineer 1 
2 

I 

i Other 
I 

1 
2 
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I 

~ ~~ ~ ~ ~~ 

CALIBRATED PRESSURE OIFFERENTIAL ACROSS 
ORIFICE, in. Hp 

AVERAGE METER TEMPERATURE (&VBIENT+ tOoF).OF 

PERCENT MOlST!JRE IN GAS STREAM BY VOLUME 

I 
I 

AH@ 

Tmavg. 

X H20 

NOMOGRAPH DATA 

PLANT 

OAT€ / o  -1 7-81 
SAMPLING LOCATION p 4 ? d O Y f P  s / P t  

5- 1-6 

MAXIMUM VELOCITY HEAD. in. Hp A~mr. 

I pm BAROMETRIC PRESSURE AT METER, in. Hg 

STATIC PRESSURE IN STACK, in. Hg 

(P&. 074STACK GAUGE PRESSURE in in. H20) 

- 3 '' HL 0 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. O F  

AVERAGE VELOCITY HEAD. in. Hp 

27561 I I 

I 

I 

.87 I 

C FACTOR I .7r/ I 
~ 

I2JO 
, .AT/ 

CALCULATED NOZZLE DIAMETER, in. 

ACTUAL NOZZLE DIAMETER, in. 

1% 
REFERENCE ~ p ,  in. H2O 

EPA (Ourl 234 
4/72 
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ISOKINETIC SAMPLING WOPKSHEET 

I 
I 

Plant  l 3 0 U ~ ~  Date 10  - / ?-a /  
Sampling Locat ion I n i t i a l  R c ~  
Test Nwnber 

I s o k i n e t i c  sampling equation: 

Vmi = K 

vmi = volume o f  the meter p e r  sampling i n t e r v a l .  f t 3  

K = Conscanc of f i x e d  and assumed parameters,  
d imens ion les s  

L I P S  = V e l o c i t y  head a €  S p i t o t ,  inches  H20 

Ts = Stack temperature, OF 

Barometric pressure ,  i n c h e s  H 
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ONSITE I S O K I N E T I C  PERFORMANCE DETERMINATION 

ade on t h e  Rad io  Shack R 0 Pocket  Conputer 
P l a n t  Da te  \A\%< 
S a n p l i n q  L o c a t i o n  INLET Nane 
R u n  Nunher _ -  

ISOiCINmC EQUATION 

E x e c u t i o n  of  p r o q r a n  : 
Conputer nust he i n  DEF ( d e f i n e )  node. I f  a n i5 tak .e  i s  made when 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  nodes. 
One: Press  SHIFT F i n  o r d e r  t o  c o r r e c t  a n i s t a k e  h e f o r e  
e n t e r i n g  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i r l e  nlust he r e e n t e r e d .  
Two: Press SHIFT C i n  orde r  t o  c o r r e c t  a n i s tak -e  a f t e r  t h e  
d a t a  has heen e n t e r e d  and p r i n t e d .  Y0i.i nay choose the  e n t r y  t o  he 
c o r r e c t e d .  
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY 

Run No. -J- 2.-& 3 c  LL-? . b L  

. .  Sample Date  I'L? - /T - ( /  
P l a n t  
Sample Locac ion  L b  c 
Sample Box No. / a  
Sample Type Cleanup Pe r son  01 .Gcr+;L7 

l \ i l  c, .. . 

Recovery Da te  I o  - / 9  - f f  
~. 

F i l t e r  No. 
Sample No. 
Sample M a c e r i a l  D e s c r i p t i o n  

MOISTURE AND/OR SAMPLE 1 SILICA GEL 

1 2 3 4 5 I 
I Impinger  T y p e d  ALL-- 

Net Volume (wt)b/ -yB&--- - 

----- lmp inge r  Sequence 

Impinge r S o l u t i o n  
F i n a l  Volume (w)b/ 
I n i t i a l  Volume (wt)bl iom K-D 0 

Sample N O . ( ~ )  
Combined impinge r  c o n t e n t s ,  Sample No. 
L i q u i d  Level  Marked C o n t a i n e r (  s)  S e a l e d  
D e s c r i p t i o n  o f  Impinge r  S o l u t i o n  

&*+-- n-- i .%A- 

I 
I 

----- 
C o l o r  

T o c a l  M o i s t u r e ,  gm 2 4 , k  

- a /  
b /  I n d i c a c e  v a l u e  i n  u n i c s ,  ml o r  gm 

S = GreenbuKg-Smich s t a n d a r d ,  M = Modi f i ed ,  0 = O t h e r  

- 

RECOVERED SAnPLE 

Probe R inse :  Sample No. Dry Cacch: Sample No. 
L i q u i d  Level  Marked - 
Sea led  S e a l e d  

L i q u i d  Leve l  Marked - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Marked - S e a l e d  

De s c r i p t  i o n  

Irnpinger Z i n s e :  Sample No. Acetone  Blank: Sample No. 
L i q u i d  Level  Marked - 

Water Blank: Sample No. F i l t e r  Blank: Sample No. 

Sample D i s p o s i t i o n  
C a r r i e r  Oate  Shipped:  
Remarks: 

Oate  o f  l a b o r a t o r y  c u s t o d y  S e a l ( r )  b roken  by 
P e r s o n n e l  a c c e p t i n g  c u s t o d y  Dace broken  
Remarks: 
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MIDWEST RESEARCH INSTITUTE 

MRI Project Number 
Field Dates 

- L r ( 3  

Plant L3r2u-? I C .  
SampTi ng Location t -  

Sampling Date /t 26 - 5 /  

FIELD CREW - 
Crew Chief m e  
Testing Engineer 1 >LTL 

7 
L 

3 

Engr. Technician 1 
7 

Lab Technician 1 
'I 

Process Engineer I 
1 

Other 

1-242 
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NOMOGRAPH DATA 

PLANT .L 
DATE /a- a( i -s /  
SAMPLING LOCATION &!hfiuv 5 L t 

CALIBRATED PRESSURE OIFFERENTIAL ACROSS 
ORIFICE, in. H20 

1 AVERAGE METER TEMPERATURE (AMBIENT+tO0F).'F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

STATIC PRESSURE IN STACK, in. Hg - >z' 

(PmM.074STACK GAUGE PRESSURE in in. H20) 

RATIO OF STATIC PRESSURE TO METER PRESSURE ' I  
AVERAGE STACK TEMPERATURE, "F 

AVERAGE VELOCITY HEAD. in. Hp 

MAXIMUM VELOCITY HEAD. in. $0 

I C FACTOR 

CALCULATED NOZZLE DIAMETER. in. 

ACTUAL NOZZLE DIAMETER, in. + / I )  

I REFERENCE s p .  in. H?O 

EPA (Ourl 234 
4/72 

1 - 2 4 3  

Tmavg. 

PS 

ps;Pm 

T 
l a w .  

Apavg. 

J 4f  

32 o 



ISOKLNFTIC SAMPLING WORKSHEET 

P l a n t  p e e ,  Date I n - 2  6 -a! 
Sampling Locacion a,&.- &/A I n i t i a l  /7Cf 

c - 
Test N d e r  1 -L¶ IR)  

I s o k i n e t i c  sampling equacion: 

P i t o t  c o e f f i c i e n t  

Sampling time i n t e r v a l ,  minutes  

Mole f r a c t i o n  d r y  g a s  

Nozzle diamecer,  inches 

Barometric p r e s s u r e ,  i nches  Hg 

5.168 ( 60 + 460) (fi) ( - 3 ) (&) (.2r2) - - - 

Vmi = Volume of t h e  mecer p e r  sampling interval. f t  3 

K = ConscanC of f i x e d  and assumed parameters ,  
dimensionless  

CP ;'BY 
B i  3 

M f  68 
Dn , a m  

229,/a ~ 

&a,I,sa 

Pb 

K 

- 

A P s  = V e l o c i t y  head of S p i t o c ,  inches H 2 0  

Ts = Stack temperature ,  O F  

Assumed average meter temperature ,  OF I 
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I 
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I 

5 

Y 
a 
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ONSITE I S O K I N E T I C  PERFORMANCE D E T E R M I N A T I O N  

C o m p u t a t i o n s  n a d e  on t h e  R a d i o  S h a c k  THSBO P o c k e t  Computer  
P l a n t  6 wclz  Date { 0-26-9, 

R i m  Number -I. 
S a m p l i n g  L o c a t i o n  / . o b r r  L / - P  Name R i r  

- 

ISOXINETIC EQUATION 

E::eci.it i o n  of p r o q r a n  : 
Computer m i . t s t  h e  i n  DEF ( d e f i n e )  n o d e .  If a n i s t a k e  is n a d e  when 
e r i t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  t u o  c o r r e c t i o n  nodes. 
Orle: P re s s  SHIFT F i n  o r d e r  t o  cor rec t  a mistake b e f o r e  
e n t e r i n s  a l l  t h e  d a t a  or1 a l i n e .  T h e  e n t i r e  l i n e  must  h e  r e e n t e r e d .  
Tun: P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a mistake a f t e r  t h e  
d a t a  h a s  h e e n  e n t e r e d  and p r i n t e d .  Y O U  may c h o o s e  t h e  e n t r y  t o  b e  
c o r r e c t e d .  
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PARTICULATE SAWLE E C O V E R Y  AND INTEGRITY 

Planc  ,p/.,.r IC Run No. - Lr (t+) 
. 2 &, . f ' f  'id:, f Sample Dace 10 Sample Locac ion  

Sample aox No. 
Sample Type c l e a n u p  Person Cl,,-t./l-cL-L 

2 Recovery Dace 1 0  , A ( r  I .-, fl 
' I  

0 .  , qq 
0 .  It 

Sample Yace r i a  1 D e s c r i p t i o n  

MOISTWE ANDIOR S M L E  1 SILICA GEL 

1 2 3 4 5 I 
I 

-- Impinger  Sequence -- - 7 Impinger  T y p e d  L 

Nec v o l m e  (uc~bl a L L I - -  I a- 
Irnpinger S o l u t i o n  *&E--- I --- I 1 gjy- F i n a l  Volume (wc)bl 
I n i c i a l  Volrrme (wc~bl  /OB / O D  - - 
Sample NO.(~) 
Combined h p i n g e r  c o n c e n c s ,  Sample No. 
L i q u i d  L e v e l  Yarked  C o n t a i n e r (  s) Sea l e d  
D e s c r i p c i o n  O E  Irnpinger S o l u c i o n  

I S i l i c a  Gel ----- 
C o l o r  

I 

Toca l  X o i s c u r e ,  gm 

- a /  - b /  

5 = Creenburg-Smi th  s c a n d a r d ,  H = Modi f i ed ,  0 = Ocher  
I n d i c a t e  v a l u e  I n  u n i c s ,  m l  o r  gm 

RTCOVERTD SMPLE 

Probe R inse :  SamplP NO. Dry Cacch: Sample No. 
L i q u i d  Level  Harked - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  ?larked - 
S e a l e d  S e a l e d  

L iqu id  Level Yarked - S e a l e d  

De s c r i p c i o n  

I n p i n g e r  3 i n s e :  Sample No. Acecone S l a n k :  Sample No. 
L i q u i d  Level  Yarked - 

i i acer  a l ank :  Sample No. i i l c e r  a l ank :  Sample xo. 

Sample  D i s p o s i c i o n  
C a r r i e r  Dace Snipped: 
Re-arks : 

Dace oE l a b o r a c o r y  cuscody S e a l ( s )  b roken  by 
P e r s o n n e l  a c c e p c i n g  cuscody Dace broken  
Xema r k s  : 
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UNACCEPTABLE AN0 SUSPECT ANDERSEN HCSS RUNS 
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MIDWEST RESEARCH INSTITUTE 

,Part ic le Sizing - Andersen ,t//cSj 

MRI Project Number %/ 4 8 3  

SampTing Location E, &if 

Field Dates / 
Plant tJ,i,k.5 ,u 

Sampling Cute , c /q- i', 

FIELD CREW 

Le/ - -I 
Crew Chief I .L K \I 

Testing Engineer 1 Jfd 4f.Z 
2 

Engr. Technician 1 D 
2 
2 

Lob Technician 1 

Process Engineer I - 
Other 1 

r )  
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I PRELIMINARY VELOCITY TRAVERSE 

O W C r  

10 -I g- 81 - 
OCATION u+ L* ,r 
TACK I D _____.___ 

AROMETRIC PRESSURE in HE 
TACK GAUGE PRESSURE in H20 

,,-- - 3, OS- 
PERATORS Rcf - p1- 

4 
d 

A- - - -1' - -  -I 

SCHEMATIC OF TRAVERSE POINT LAYOUT 

TRAVERSE 1 YE;,O;TY I STACK I POINT TEMPERATURE 

I I 
1 I 

I I 



ANDERSEN SAMPLING CALCULATIONS 

P l a n t  EdLyPc1 Dace / o - / q -  r I  
Sampling L o c a t i o n  15)4.Lderr+ Z - L ~  I n i t i a l  6 CY 
T e s t  No. If- / -/ Ill\ 

L, 

V e l o c i t y  head a t  sampling l o c a t i o n ,  i n .  H20 

S t a c k  t e m p e r a t u r e  a t  sample p o i n t ,  O F  

Barometric p r e s s u r e ,  i n .  Hg 

APS 

TS 

Pb 

S t a t i c  pressure i n  s t a c k ,  in. Hg .- 3.0 
(Pb)  + (0 .074  x gage p r e s s u r e ,  in. H20) - 

P e r c e n t  m o i s t u r e  i n  g a s  stream by v o l m e  7- H20 

Mole f r a c t i o n ,  d r y  g a s  LOO - % H20 Mf 
100 

M o l e c u l a r  w t .  d r y  s t a c k  gas,  l b l lb -mole  Md 
(% CO? - x 0.44) + (% 02 X 0.32) + (% N2 + % CO x 0.28) 

PS 

M o l e c u l a r  w t .  s c a c k  gas, l b / l b - m o l e  
(Md) (Mf) + 18(1 - M f )  

I s o k i n e c i c  s a m p l e  s t a c k  c o n d i t i o n s ,  f t 3 /min  

V s  ( 0 . 0 0 6 9 4 )  (r) 

S t a c k  v e l o c i t y ,  fpm 

5 , 1 2 8 . 8  ( c p )  

Fs 

I mr:yfl,? 
'1 ,-.L.~-..4"z! 

!11!1 
D n C  

C a l c u l a t e d  n o z z l e  d i a m e t e r ,  i n .  

3 24 , where Fs = 0.5 t o  0.75 f t  /min 

- 4.0 .Actual nozz le  d i a m e t e r ,  i n .  

Assumed m e t e r  t e m p e r a t u r e ,  OF Tm 

,537 

C a l c u l a c e d  iiiecer flow r a c e ,  f t 3 /min  
Tmt460 

Fs (Tji460) (z) (") 
7 -  

Fm 

,286 
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O N S I T E  I S O K I N E T I C  PEHFORMANC,E DETERMINATION 

Sa0 P o c k e t  C o n p u t e r  

Nane G?Z< - S a n p l i n g  L o c a t i o n  &GI 
Run Nunher T-1-1 I f l  

ISOKINETIC EQUATION 

ST T . =  Avs. s t a c k  t e n p e r a t u r e  (OF) 
DS UOL= D r y  s t a n d a r d  c u b i c  f e e t  
STACK V= V e l o c i t y  i n  stack. (FF'M) 
T I M E =  Diura t ion  of t e s t  ( m i n u t e s )  
STACK P= P r e s s u r e  i n  stack., absoli-i ? ( i n .  HF 
M f =  Mole f r a c t i o n  d r y  q a s  ( ( 1 0 0 - % H , 0 ) / 1 0 0 )  
NOZZLE D= N o z z l e  d i a n e t e r  ( i n . )  L 

I 
1 
I 
I 
I 
I 
1 

Exe cu t i on o f  p r o q r a n  : 
Computer mus t  be i n  OEF ( d e f i n e )  n o d e .  I f  a m i s t a k e  is made when 
e n t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  n o d e s .  
O n e :  P r e s s  SHIFT F i n  o r d e r  t o  co r rec t  a m i s t a k e  h e f o r e  
e n t e r i n q  a l l  t h e  d a t a  on  a l i n e .  T h e  e n t i r e  l i n e  must  h e  r e e n t e r e d .  
Tuo: Press  SHIFT C i n  order t o  co r rec t  a mistake a f t e r  t h e  
d a t a  h a s  h e e n  e n t e r e d  and  p r i n t e d .  Y01.i nay  c h o o s e  t h e  e n t r y  t o  he 
c o r r e c t e d .  1-254 
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PARTICULATE SAMPLE RECOVERY .AND INTEGRITY 

.,., -. . . 4 . . k G  Run No. Z-2- 2@) 
-T#d : i- Sample Dace / . L . ' ' / T / - f i  

Plane  
Sample L o c a t i o n  
Sample Box No. Recovery Dace 
Sample Type Cleanup 

F i l c e r  No. I - I C  , 

Sample No. 
Sample M a c e r i a l  D e s c r i p c i o n  

noisnuRE AND/OR SAMPLE I S I L I C A  GEL 

1 2 3 4 5 I 
I 

----- Imp i n g e r  Sequence 
Impinger  T y p e d  /dl  s /-'I P'l 
Impinger  Soluc i o n  
F i n a l  Volume (vc)bl 
I n i c i a l  volrnne (uc)bl /OF /OV c O 
Nec Volume (rx)bl RL---lA- 
Sample ? l o . ( ~ )  
Combined i n p i n g e r  c o n c e n c s ,  Sample No. 
L i q u i d  L e v e l  Harked  C o n c a i n e r ( s )  S e a l e d  
D e s c r i p c i o n  of Lmpinger S o l u c i o n  

S i l i c a  Gel ----- 

T o c a l  Moiscure .  gm 1 . 3  6 . U  
J 

- a /  
- b /  

S = Greenburg-Smich s c a n d a r d ,  M = Modi f i ed ,  0 = Ocher 
I n d i c a c e  v a l u e  i n  un lcs ,  ml o r  gm 

RECOVERED SAHPLE 

Probe Rinse :  Sample No. Dry Cacch: Sample No. 
L i q u i d  Leve l  Yarked - De scr ip  c i o n  
Sea led  Sea  led 

L i q u i d  Leve l  Xarked  - 
S e a l e d  S e a l e d  

L i q u i d  Level  Marked - Sealed 

1-pinger T inse :  Sample No. Acecone Blank: Sample NO. 
L i q u i d  Level  Marked - 

'Jacer Blank: Sample No. F i l c e r  Blank: Sample NO. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Snipped:  
Remarks : 

Dace oE l a b o r a c o r y  cuscody S e a l ( s )  broken  by 
? e r s o n n e l  a c c e p t i n g  cuscody Dace broken 
Xeaarks :  
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MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  Siring - Andersen f l c S S  

MRI Project Number q f q  3-  L g.3 
Field Dates 

SampTing Location I e, lJ<+ 
Sampling Date / o .  ,o--y/ 

Plant n Ob- 

FIELD CREW 

rnrdlk,  / Crew Chief 1 1  

Testing Engineer 1 si LTL 
2 
3 

Engr. Technician 1 

2 
3 

Lab Technician 1 c-. d y {  ~1 0 - 
2 - 

Process Engineer 1 I 9 
L I 

Other 1 
2 

I 
I 
I 
I 
I 
I 
-I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



~~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Barometr ic  p ressure ,  i n .  Hg 

S t a c i c  p r e s s u r e  i n  s t a c k ,  i n .  Hg 
(Pb) 2 (0.074 x gage p r e s s u r e ,  in .  H20) 

- 3,O 

P e r c e n t  moi scu re  i n  g a s  scream by volume 

ANDERSEN SMPLING CALCULATIONS 

P l a n t  1301Ye- Date /o-ao--a l  
Sampling Loca t ion  a44 no sc Zn/e f I n i t i a l  Rc s- 
Tes t  No. - - 

F 

~ , 

Pb ; 7 0 L  

Z?. g? 
PS 

% H20 2% 

A P s  I .Y3 V e l o c i t y  head a c  sampling l o c a t i o n .  i n .  H20 

Molecu la r  W C .  d r y  s c a c k  g a s ,  l b / lb -mole  
( X  GO2 x 0.44) + (% 02 x 0 .32)  + (% N2 + % GO x 0.28) 

Molecu la r  W C .  scack  g a s ,  l b / l b - m o l e  
(Md) (Mf) + l B ( 1  - Mf) 

Scack cemperacure ac  sample p o i n t ,  OF 

Z ’ V @  

a$?ac 

Md 

MS 

DnC 
C a l c u l a t e d  nozz le  d i a m e t e r ,  i n .  

24 p, where F s  = 0.5 c o  0.75 f c  3 /min 

Mole f r a c t i o n .  d r y  g a s  100 - % H20 
100 

e i 88 

I s o k i n e c i c  sample s t a c k  c o n d i c i o n s ,  fc3/min 

V s  ( 0 . 0 0 6 9 4 )  (7) 

I I 
I I 

F S  

C a l c u l a t e d  m e t e r  flow r a t e ,  E t 3 / m i n  
Trrd460 

Fs ( T s A 6 0 )  (E) (’f) 

Dna 
i c c u a l  nozz ie  d i a m e t e r ,  i n .  

Fm ; 3 cy 
- ,ax3 

I Tm I & @  ,\ssumrd m e c e r  t e m p e r a t u r e ,  OF 
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ONSITE I S O K I N E T I C  PERFORflANCE DETERfl INATION 

u t a t i o n s  made on t h e  Rad io  Shack TR 8 0  Pocket  Computer 
Date  I O ~ Z O  '7Ri 
Nane L L 5  

P l a n t  
S a n p l i n q  L o c a t i o n  IIYLFJ 
H m  Niunher I - -  2 ((&I 

ISOKlNmC EQUATION 

ST T.= Avq. s t a c k  tempera tu re  ( O F )  
DS VOL= D r y  s t a n d a r d  cubic f e e t  
STACK V= V e l o c i t y  i n  stack. (FPfl) 
TIHE= Di- i ra t ion of t e s t  ( m i n u t e s )  
STACK F =  Pressu re  i n  s t a c k ,  a b s o l u t e  ( i n .  Hq) 
nf= H o l e  f r a c t i o n  dry  q a s  ((100-XH,D)/100) 
NOZZLE D= Nozz le  d i a f l e t e r  ( i n ,  ) 

L 

E::ecut i o n  of proqram : 
Computer ni.ist be i n  DEF ( d e f i n e )  mode. I f  a m i s t a k e  i s  made when 
e r l t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  nodes. 
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a mistak.e b e f o r e  
e n t e r i n q  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  must he r e e n t e r e d .  
T w o :  Press SHIFT C i n  o r d e r  t o  c o r r e c t  a n i5 tak .e  a f t e r  t h e  
da ta  has heen e n t e r e d  and p r i n t e d .  Yov nay choose t h e  e n t r y  t o  be 
c o r r e c t e d .  1-259 



PARTICULATE SAMPLE RECOVERY AND INTECRITY 

- -  P l a n c  h-L*L Run No. ) 

Sample Box No. Recovery Dace I C '  - 7c: - YL 
Sample Type c teanup Pe r son  4 , (-<, 1% 

- Sample L o c a t i o n  I -  0 Sample Dace / 3  qfi - v/ 

. 

F i l c e r  No. r - 1 9  
Sample No. 
Sample M a t e r i a l  O e s c r i p c i o n  

UOIS'NRE AND/OR SAMPLE 1 SILICA GEL 
~~ 

1 2 3 4 5 I 
I I m p  i n g e r  T y p e d  LSLLL- 

I n i t i a l  V o l m e  (vc)b/ 
Nec volume (vc)l?/ Ar-. 

----- Impinger  Sequence 

I m p  f n g e r  So luc  ion 
F i n a l  Volume (vc)b/ &--- I 7bY.6 I 7 U ; l J  

' C o l o r  

I .II --- 
S i l i c a  Ge l  

I 

I 
----- Sample NO.(~) 

Combined impinge r  concencs .  Sample No. 
L i q u i d  Level  Marked Container( s) S e a l e d  
O e s c r i p c i o n  of  Impinge r  S o l u c i o n  

T o c a l  Hoiscura.  p &* 2 

S = Greenburg-Smich s c a n d a r d ,  N = ElodiEied, 0 = Ocher - a /  - b l  I n d i c a c e -  v a l u e  in u n i c s ,  ml o r  gm 

RECOVERED S M L E  

P robe  R i n s e :  Sample No. Dry Cacch: Sample No. 
L i q u i d  L e v e l  3 a r k e d  - 
S e a l e d  S e a l e d  

Lfqu id  L e v e l  Yarked - 
S e a l e d  S e a l e d  
Sample No. F i l c e r  Blank: Sample So. 
L i q u i d  Level  Harked  - S e a l e d  

De sc r i p  c i o n  

L=?inger Xinse: Sample No. Xcecone Blank: Sample N O .  
L i q u i d  Level  Xarked - 

Liacer Blank: 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped:  
Remarks: 

S e a l ( s )  b roken  by Dace oE l a b o r a c o r y  cuscody  

P e r s o n n e l  a c c e p c i n g  cuscody  Dace brouen 
Zemarks: . 
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MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  Sizing - Andersen cs5 

RUN 1-3-13 

MRI Proiect Number 4~ 71-L F.3 

Plant /;r I C  c ,b 

Sarnpring Location L.&< f 
Sampling Date ,a a "7 1 

Field Dates 

FIELD CREW 

Testing Engineer 1 ';f;;c t ~ .  r- - 
Engr. Technician 1 

2 
3 

Pmcess Engineer I 

Other 

17261 
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ANDERSEN SAMPLING CALCULATIONS 

P l a n t  13- rue *\ Date lo - 3 p - g i  
Samp Ling Locacion . .~ r c  I n i t i a l  cr 
Test No. - 5- I r3 

~~ 

V e l o c i t y  head  a t  s ampl ing  l o c a t i o n ,  i n .  H20 

S t a c k  t emperacure  a t  sample p a i n t ,  OF 

APs ,Yo 
3 Y2 TS 

Pb (24.66 I B a r o m e t r i c  p r e s s u r e ,  i n .  Hg,  

-2.7 S t a t i c  p r e s s u r e  i n  s t a c k ,  in .  Hg 
( P b )  _f (0 .074  x gage  p r e s s u r e ,  in. H20) 

Pe rcenc  moi scu re  i n  g a s  s t r e a m  b y  v o l m e  

Ps 
-2-8, f a  

% H 2 0  26 

H o l e c u l a r  w t .  d r y  s t a c k  g a s ,  l b / l b - m o l e  
(% CO? - X 0.44) f (% 02 X 0.32) + (% N2 + % CO x 0.26) 

M o l e c u l a r  w c .  scack  g a s ,  l b / l b - m o l e  
(Md) (Mf) + 18(1 - Mf) 

S t a c k  v e l o c i c y ,  fpm 

5,128.3 (Cp)  

Md 
3 9-74 

2 7.07 
xs 

160 
D"C 

C a l c u l a t e d  n o z z l e  d i a m e t e r ,  i n .  
F S / V S  

24 e, where Fs = 0.5 t o  0.75 f c  3 /min 

Assumed mecer t e m p e r a t u r e ,  O F .  

I s o k i n e t i c  sample r a t e ,  s cack  c o n d i t i o n s ,  Et'/min 

V s  (0.00694) (7) ( D y  - 
C a l c u l a c e d  m e t e r  f l o w  r a t e ,  Et 3 /min 

T&60 

A c t u a l  n o z z l e  diarnecer,  i n .  

~~ 

Tm 75- 

I SY5 

..ax? 

FS 

Fm 

I 
I 
I 
-I 
I 
I 
I 
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ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

C o n D u t a t i o n s  made o n  t h e  R a d i o  Shack. TRSBO P o c k e t  Compi.lter ~ - -  . 
P l a n t  ? L e *  D a t e  /D/ 
Sampl ing  L o c a t i o n  U-4 d *re ZL, f+r Name Rr T 

ISOKINETIC EOUATION 

ST T . =  Avg. s tack.  t e n p e r a t u r e  (OF) 
DS UOL= D r y  s t a n d a r d  c u b i c  f e e t  I -:2-- 1 
STACt: U= V e l o c i t y  i n  stack.  (FF'M) l:l"G:3 u.:y; g g i  

i7  .i'<j TIME= D u r a t i o n  o f  t e s t  ( m i n u t e s )  
STACK F'= P r e s s u r e  i n  stack. ,  abso l i - i te  ( i n .  H q )  

NOZZLE D= N o z z l e  d i a m e t e r  (in.) t l  I-'!ICTI:iR=l. 133-1 

I .  wiL-:::65,.:3 
Mf= H o l e  f r a c t i o n  dry qas ((100-%H,0)/100) L. F. 'JfiL. =.-,-.C- LLI.55EI 

E. I' . =:23 . 06. 

Execu t i an a f p r oqr au : 
Computer m i - i s t  be i n  DEF ( d e f i n e )  mode. I f  a m i s t a k e  i s  made uhen 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  tuo  c o r r e c t i o n  modes. 
One: P r e s s  S H I F T  F i n  o r d e r  t o  c o r r e c t  a mis ta lce b e f o r e  
e n t e r i n g  a l l  t h e  d a t a  o n  a l i n e .  The e n t i r e  l i n e  mi.ist b e  r e e n t e r e d .  
Two: P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a m i s t a k e  a f t e r  t h e  
d a t a  has been e n t e r e d  and p r i n t e d .  Y01.i nay choose t h e  e n t r y  t o  b e  
c o r r e c t e d .  
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I 
I 
1 
I 
I 
I 
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1 
I 
I 
I 
I 
I 
I 
I C .  

F i l c e r  No. r-/q 
Sample No. 
S a n p l e  n a c e r i a l  D e s c r i p c i o n  - - 

XOISNRE AVDIOR SIv1PLZ I SILICA GEL 

1 2 3 & 5 I 
I 

----- Imp i n g e r  Sequence  
Imp Lnger Typed/  

F i n a l  V o l m e  (;rc)b/ / S J  -0 
I n i c i a t  volume (wc)b/ 
Nec v o t m e  (uc)b/ 
Sample NO.(~) 
Combined ' h p i n p e r  c o n c e n c s ,  Sample No. C o l o r  

D e s c r i p c i o n  of I a p i n q e r  S o l u c i o n  

PI 5' ----- --- I a p i n g e r  S o l u c i o n  & 

----- 1 Si l ica  Ge'. 

L i q u i d  Leve! Yarked  C o n c a i n e r (  5 )  S e a l e d  I 

i o c a l  Y o i s c u r e ,  gm 1 3 S . Q  

- a/  - it I n d i c a c s  v a l u e  i n  unics ,  m1 or gm 
5 = Greenburg-Smich  s c a n d a r d ,  U = Y o d i f i e d ,  0 =Ocher  

Frobe  Xinse: SamFLe No. Or] Cacch:  Sample No. 
L i q u i d  Level  Yarked  - 
S e a l e d  S s a l e d  

L i q u i d  Level  x a r k e a  - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Yarked  - S e a l e d  

De sc r i p c  ion 

Izoiinger ?.inse: Sample Yo. .Acecone Stank: Sample No. 
L i q u i d  Leve l  !larked - 

-. ' i a c s r  a l a n k  : Sample Yo. :i!car 3lanK: sdmpls SO. 

j z m p  l e  DLspos ic ion  
Carrier Oace Sh ipped :  
9 e i a r k s :  

.. 

1.1; 1 3 5 j c i  

./'? 1-265 
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MIDWEST RESEARCH INSTITUTE 

Par t ic le  S i z i n g  - Andersen 

RUN 5 ,  - 3 -A(,(p) 

MRI Project Number 4s 91 - L %'3 
Field Dates 
Plant & 7 W u  
SarnpTing Lacotion ;, + 
Sampling th te  ,o - >ZI- cii 

Crew Chief 

Testing Engineer 

Engr. Technician 

Lab Technician 

Process Engineer 

Other 

I 
.. 

3 

1 

1-266 
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V e l o c i t y  head a t  sampl ing  l o c a t i o n ,  in. H20 

Scack t e m p e r a t u r e  a t  sample p o i n t ,  O F  

Baromet r i c  p r e s s u r e ,  i n .  Hg 

ANDERSEN SAMPLING CALCULATIONS 

P l a n t  D w e h  Date / 0 -  20- 8 )  
Sampling Locac ion  Gad. , ,  cr. 1.J- f I n i t i a l  /7 C <  
Test NO. 1 - -  

. cy0 
Ts 300 

Pb dci.l?X 

LIPS 

-~ ~~ ~ 

S t a t i c  p r e s s u r e  i n  s t a c k ,  in.  Hg - 3*"H;O Ps  
(Pb) 2 (0.074 x gage p r e s s u r e ,  i n .  H20) 

Percenc  m o i s t u r e  in g a s  stream by volume % H20 2 Q  

I s o k i n e c i c  sample scack  c o n d i t i o n s ,  f t 3 / m i n  

V s  (0.00694) ( 7 )  

100 - % H20 
100 

Mole f r a c t i o n ,  d r y  g a s  

Fs 
,477 

~ I Md 12% YO 
Molecu la r  wc. d r y  s c a c k  g a s ,  l b / lb -mole  

(% CO, x 0.44) + (% O2 x 0 . 3 2 )  + (% N 2  + % CO x 0.28) 

M o l e c u l a r  w C .  scack  g a s ,  l b / l b - m o l e  I (Md) (Mf) + 18(1 - Mf) 
S t a c k  v e l o c i t y ,  fpm 

j ,128.8 (Cp) 

v s  
yoa8 

I IS/ % C a l c u l a t e d  nozz le  d i a m e t e r ,  in. 

3 
/Fs/vs - 

2 4 1  7 , where Fs = 0.5 t o  0.75 f t  /min  

Actual nozz le  d i a m e t e r ,  in .  7? d /  - y.0 1 
I 
I Assumed mecer t e m p e r a t u r e ,  O F  I Tm 1 '73 

,27& 
Fm 3 C a l c u l a t e d  a e c s r  f l o w  rate ,  f t  /min 

T&60 
Fs (Ts+460) (E) (Yf) 

1-267 
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ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

s made o n  t h e  R a d i o  Shack  TRSBO P o c k e t  Computer 
P l a n t  NsI-QcC3OW D a t e  ID!ZO~P,l  
S a m p l i n s  L o c a t i o n  INLET Name S r v L 7 T r  
R u n  Number T-7 -2 I 'kl _, 

ISOKIN!XIC EQUATION 

ST T.= Avq. s tack.  t e m p e r a t u r e  (OF) 
OS WOL= D r y  s t a n d a r d  cub ic  f e e t  
STACK W =  W e l o c i t y  i n  s t a c k  (FPM) 
TIME= D u r a t i o n  o f  t e s t  ( m i n u t e s )  M~~ tW 

%b@& 
STACK P= P r e s s u r e  i n  s t a c k ,  a b s o l u t e  ( i n .  Hq) I -;.. '.. 2 : p 
M f =  Mole  f r a c t i o n  d r y  98s ((iOO-%H,0)/100) 1 . 1:19 I:I. ;:3 zz:, 
NOZZLE D= N o z z l e  d i a m e t e r  ( i n . )  .io 712 

I . ;ilsL:=7-15. 4.55 
F. 'VCiL.=751.  la':^ 
I.1 IF t iC:TCiA=i  , 1357 

E x e c u t i o n  o f  p r o q r a m  : 
Computer nust be  i n  DEF ( d e f i n e )  mode. I f  a m i s t a k ~ e  is nade w h e n  
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes,  
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a mi5 tak .e  b e f o r e  
e n t e r i r l q  a l l  t h e  d a t a  o n  a l i n e .  The e n t i r e  l i n e  must b e  r e e n t e r e d .  
Two: P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a n i s t a k - e  a f t e r  t h e  
d a t a  has  heerl e n t e r e d  and P r i n t e d .  Y01.i may choose t h e  e n t r y  t o  h e  
c o r r e c t e d .  1-269 



p.b.RTlCULATE SMPLE RECOVERY AND INTEGRITY 

P l a n t  *. Run NO. ,z - 2 -A 
Sample L o c a t i o n  d n t  Sample Date  ,s- 2-c, -,TI 
SampLe Box No. Recovery Dace . -  w~ - y(. 
Sample Type Cleanup Pe r son  n? < G c u ! m 2 J  

F i l c e r  No. 
Sample No. - 
Sample Material D e s c r i p c i o n  

MOISTURE AND/OR S W L E  I SILICA GEL 
~.~ 

4 5 I 
I 

-- 1 -- Imp i n g e r  Sequence 
Impinge r  Typed l  - )-I 0 .--- l m p i n g e r  S o l u c l o n  J4.O - 
F i n a l  Volume (wt)b/ /oO - - 
Initial volume (wr )Y  >OT /W - - 
Nec volume ( w r ) b i  A b O L -  I -- 
Sample No.($) ----- I S i l i c a  Gei 
Combined impinge r  c o n c e n c s ,  SampLe No. 
L i q u i d  Level Marked C o n t a i n e r c s )  S e a l e d  
D e s c r i p c i o n  oE Impinqe r  SoLucion 

C o l o r  
I 

T o c a l  M o i s t u r e ,  gm 

- a i  - b /  I n d l c a c e  v a l u e  i n  u n i c s .  m l  o r  gm 
5 = Greenburg-Smirh s t a n d a r d .  M = M o d i f i e d ,  0 = Ocher 

RECOVERED SAHPLE 

Probe  Rinse :  Sample No. Dry Cacch: Sample No. 
L i q u i d  Level Karked - D e s c r i p c i o n  
S e a l e d  S e a l e d  

L i q u i d  L e v e l  Xarked - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Marked - S e a l e d  

I z p i n g e r  3 i n s e :  Sample No. Acecone Blank: Sample No. 
L i q u i d  Level Harked - 

Wacer Blank: Sample No. F i l c e r  a l a n k :  Sample NQ. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped: 
Remarks : 

Dace of l a b o r a t o r y  cuscody  
Pe r sonne  1 a c c e p t i n g  c u s t o d y  
Remarks : 

S e s l ( s )  b roken  by 
Dace broken  
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UNUSED ACCEPTABLE METHOD 17 RUNS 
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MIDWEST RESEARCH INSTITUTE 

RUN 0- 1-3 4 
MRI Project Number Y, f? r -  e3 
Field Dates / o - / p - g /  
Plant 13 0 c )EL) 
SarnpTing Location O ~ . - T L ~ ~  
Sampling Dote / c .  - / ~ - c ,  

Crew Chief I L/H/kPe 

Testing Engineer 1 L-^. / , , / x ;  fi&' 
2 
3 

Engr. Technician 1 
I 

L 
3 

Lob Technician 1 CL&lLCC, l l v -  
a 
3 

Process Engineer 1 
2 

Other 1 
I 

1-272 
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CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H20 

AVERAGE METER TEhlPERATURE (AMBIENT+ZOeF).eF 

PERCENT MOI5lllRE IN GAS STREAM BY VOLUME 

NOMOGRAPH DATA 

AH@ l#,8V 

Tmavg. 3-G 

% H P  I7 

PLANT @..,I P / v  

DATE /fl 

SAMPLING LOCATION 

-,' - 3 ,  . fli/ f C  r. t 

STATIC PRESSURE IN STACK, in. Hp 

(P,M. 0 74STACK GAUGE PRESSURE in in. HzO) 

RATIO OF SlATlC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. 'F 

I 
I 

P, ; 2 ? 3 J  

ps/Pm 0. F7Y 

Tsavc. 31 9 

BAROMETRIC PRESSURE AT METER, in. Hp I pm 1 - 2 9 . 7 ~  I 

MAXIMUM VELOCllY HEAD, in. H f l  

C FACTOR 

CALCULATED NOZZLE DIAMETER, in. 

ACTUAL NOZZLE DIAMETER. in. 

A P l m X .  

0. 7$6 
r 

0.23 s 
C . 3 V  

AVERAGE VELOCITY HEAD. in. H20 

REFERENCE ~ p .  in. tit0 I CY. 98Q I 
EPA (Ourl 234 

4n2 
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ISOKINETIC SAMPLING WORKSHEET 

Date /O -/ 5. j./ Planc 
Sampling Loca t ion  O : , f L  z t I n i t i a l  C 7 g  
T e s t  N d e r  0 - / - 3 A  

dbOcv''k1 r 

I s o k i n e c i c  sampling equat ion:  

Mf 

Dn 

MoLe f r a c t i o n  d ry  gas 

Nozzle diamecer,  i nches  

Where: 

0 9: 
6 . 2  'I 7 

5.168 (TmaVg + 460) (Cp) (81) (Mf) (h2) K =  
Jpg- 

Vmi = Volume of rhe meter  per  sampling i n c e r v a l ,  €t 3 

K = Cons tan t  oE f i x e d  and assumed parameters ,  
dimensionless  

A P s  = V e l o c i t y  head of S p i t o c ,  inches H20 

TS = Stack  temperacure,  OF 

Barometric p r e s s u r e ,  i nches  Hg 

5.168 (j-0 + 460)  @A) (2) (,3J - -  ) (.L*?*) 

d r  

5- L? %avg Assumed average m e t e r  temperacure,  O F  

Pb 2 3 3 9  

3 % / 6  
K 

I 0 5 .. 

( P i t o t  c o e f f i c i e n t  I CP Im'+ I 
SampLing time i n t e r v a l ,  minuces 1 e i  I /r> n I 
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Average scack temperature ,  O F  

17% Mole f r a c t i o n  d r y  gas ,  LOO-% H20  

100 

Molecular v t .  dry s t a c k  gas ,  lbl lb-mole 
(%C02  x 0.44) + (%02 x-0.32) + (%N2 + %CO x 0.28) 
4.3 /4. L? 6-0. Y 

Molecular v t .  s t a c k  gas.  Ibllb-mole 
(Md) ( M f )  + 18(1 - Mf) 

Scacic  p r e s s u r e  i n  s t a c k ,  absolu te .  in .  Hg 
(Pb) f (0.074 x s t a c k  gage pressure ,  i n  H 2 0 )  

- f r  1 3 0 4  Scack v e l o c i t y ,  fpm 

5,128.8 ( C p ) ( m a v g )  

Tocal sample cime, minutes 

Nozzle diameter ,  inches 
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Mf 
0' 53 

G?zB 
Md 

Dn ~ LY7- 
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ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

Computat ions made on t h e  Rad io  Shack TRSBO Pocket  Computer 
F ' lant  g 1 (J (Z/g  Date  10 I F - # /  
Sampl ing L o c a t i o n  07-L 7- Name L= . L,JA ;rod 
Run Numher 0 - I - ;I - A  

ISOKINRIC EQUATION 
. .. 

ST T.= Avg. s t a c k  tempera tu re  (OF) 
DS W L =  D r y  s tandard  c u h i c  f e e t  j-1-,.-5 
STACK U= V e l o c i t y  i n  s t a c k  (FPM) 1 .. 2% 2 .  6.4 31:1.+ 
TIME= D iura t ion  o f  t e s t  ( m i n u t e s )  c i , ' i  if.? 

STACK P= Pressu re  i n  s tack ,  a h s o l u t e  ( i n .  Hg) 
Hf= Ho le  f r a c t i o n  d r y  gas ((lOO-%HZO)/lOO) I . ciI:iL='?22. 433 

F. Vl:iL.='3:3;:.'?5!: 
NOZZLE D= Nozz le  d iameter  ( i n . )  iz F<IC.TlX= 1 . I ~ I C I ~  

Execu t ion  of  p r  oqr am : 
Computer must be in DEF ( d e f  
e n t e r i n q  t r a v e r s e  d a t a  t h e r e  
One: P r e s s  SHIFT F i n  o r d e r  
e n t e r i n g  a l l  t h e  d a t a  on a 1 
Two: Press SHIFT C i n  o r d e r  
da ta  has heen e n t e r e d  and p r  
c o r r e c t e d .  

n e )  node. If a n i s t a k e  i s  nade when 
a r e  two c o r r e c t i o n  nodes. 
t o  c o r r e c t  a m i s t a k e  b e f o r e  
ne. The e n t i r e  l i n e  n u s t  he r e e n t e r e d .  
t o  c o r r e c t  a m is take  a f t e r  t h e  
n t e d .  You nay choose t h e  e n t r y  t o  he 

1-277 



PARTICULATE S M L E  RECOVERY AND INTEGRITY 

- 
I$ k . 4  l b  

. ,  Run NO. - -  P l a n t  
Sample Locac ion  1 ' .  - .  MC .i- Sample Dace /c f i  . k'/ 

- Sample Box Yo. Recovery Dace 
Sample Type Cleanup Pe r son  

1 7 -  -7 
1 F i l c e r  No. 

sample No. - 
S m p l e  ? l a c e r i a l  D e s c r i p c i o n  - 

MOISTURE dND/OR S W L E  I SILICA GEL 

1 2 3 4 5 I 
I I m p i n g e r  T y p e d  ----- 

Impinge r  SoLucion & , A / .  - ,// LZ4. ..:L-.l. 

Nee Volume (wc)b/ " X E  j c r ,  e 0 I A- 

----- I rnpinqer  Sequence 
5.~ .I I.] ,q 

: . , - 
F i n a l  Volume (vc)b/ a ft 0) I -&dm - I ,j&. .J , I  I n i c i a l  v o l m e  (a )Y - r ' f i l  . I 

Sample NO.(~) 
Combined Lnpinger  c o n c e n c s ,  Sample No. 
L i q u i d  L e v e l  Marked Container( s) Sea led  
D e s c r i p c i o n  of Impinger  S o l u c i o n  

I S i l i c a  Gel ----- 
C o l o r  cAtePm; 

I 

T o c a l  t i o i s c u r e ,  gm '> ,C( ,, . Q 

- 2 1  - SI I n d i c a c e  v a l u e  i n  u n i c s ,  ml o r  gm 
S = Greenburg-Smich s c a n d a r d ,  H = N o d i f i e d ,  0 = Ocher  

RECOVERED S M P L E  

Probe B inse :  Sample No. Dry Cacch: Sample Wo. 
L i q u i d  Level  Xarked  - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Yarked  - 

De s c r i a c i o n  

i n p i n g e r  3 i n s e :  Sample No. Acecone a l a n k :  Sample No. 
L i q u i d  Level  Xarked - 

S e a l e d  S e a l e d  
Va ce  r a I ank : Sample No. 7 i L c e r  a l a n k :  Sample No. 

L i q u i d  Leve l  Harked - S e a l e d  
Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped: 
Reaa rks  : 

Dace o f  l a b o r a c o r y  cuscody  S e a l ( 5 )  broken  by 
P e r s o n n e l  a c c e p c i n g  cuscody Dace broken  
Rema rks : 
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MIDWEST RESEARCH INSTITUTE 

RUN0 -2-a) 

MRI Project Number . 5 j f 9 / - ~  8 3  
Field Dates 
Plant 

Sampling Date - -  
FIELD CREW 

Crew Chief I k D , , T  - -  
Testing Engineer 1 L IA ,  -7% A 

2 - 
~ 

Engr. Technician 1 

2 
3 

3 

Process Engineer 1 
1 

Other 1 
-, 

1-279 

MRI - F O I ~  PO (10/72) 



NOMOGRAPH DATA 

PLANT EO0 e 67 

DATE /f>- i!a - % /  

SAMPLING LOCATION r t  

0 - L - rL& 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. H$ 

AVERAGE METER TE.WERATURE ( A M B I E N T + M o ~ . o F  

PERCENT MOlSrURE IN GAS STRERM BY VOLUME 

BAROMETRIC PRESSURE AT METER. in. Hg 

STATIC PRESSURE IH STACK, in. Hg 

P&I. 074STACK GAUGE PRESSURE in in. H20) 

I 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. O F  

MAXIMUM VELOCITY HEAD, in. $0 

C FACTOR 

CALCULATED NOZZLE DIAMETER, in. 

I ACTUAL NOZZLE OIAMETER. in. 

I REFERENCE 3 p .  in. H ~ O  
~ 

1 

EPA (Our) 234 
4/72 
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7. RtO 

pm 

ps:Pm 

T 
save. 

J p avg. 

7lr 

/ 9,g 

2 9 . 2 9  

30 0 
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I 
I 
I 
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I 

Assmed  a v e r a g e  mecer temperacure ,  O F  %avg 

P i c o t  c o e f f i c i e n t  CP 

Sampling t ime i n c e r v a l ,  m i n u t e s  ei 

Mole f r a c t i o n  d r y  g a s  Mf 

ISOKINETIC SAMPLING WOFUCSHEET 
2( 

P l a n t  E L r , ,  e h  Date / 0 - = - 2 /  
Sampling Locac ion :, 0 I n i t i a l  Cd 
Test N u d e r  - -  ,ai 

-, 

7 3  

I 8 9  

5- 

. a1 

I s o k i n e t i c  sampling equac ion:  

V m i  = K cz 
5.168 (Tmavg + 4 6 0 )  (Cp) (ei)  ( M f )  (Dn’) 

Where: K =  r 
Vmi = Volrrme of che meter  p e r  sampl ing  i n t e r v a l ,  f t ’  

K = C o n s t a n t  of f i x e d  and assumed pa rame te r s ,  
d i m e n s i o n l e s s  

A P s  = V e l o c i c y  head  of S p i t o t .  i n c h e s  H20 

TS = Scack temperacure ,  O F  

Nozzle d i a m e t e r ,  i n c h e s  I Dn I . z5-  
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S.u d 1  

I 

? 

, " 

1-282 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ONSITE I S O K I N E T I C  PERFORMANCE DETERMINATION 

Computat ions made on t h e  Rad io  Shack T R p O  Pocket  Computer 

L J A  <-+<<.3 
P l a n t  Date  IO-& -2 I 

Sampl ing L o c a t i o n  O N ~ L , ~  Name 
R u n  Nunber 0 - 2  -c[& 

ISOKlNETIC EQUATION 

Exec!-it ion of  program: 
Computer ni.ist be i n  DEF ( d e f i n e )  node. I f  a m i s t a k e  i s  made when 
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  two c o r r e c t i o n  nodes. 
One: Press SHIFT F i n  o r d e r  t o  c o r r e c t  a m is take  h e f o r e  
e n t e r i n q  a l l  t h e  d a t a  on a l i n e .  The e n t i r e  l i n e  must be r e e n t e r e d .  
T w o :  Press SHIFT C i n  o r d e r  t o  c o r r e c t  a n i s t a k ~ e  a f t e r  t h e  
da ta  has been e n t e r e d  and p r i n t e d .  You nay choose t h e  e n t r y  t o  be 
c o r r e c t e d .  1-7-63 



PARTICULATE SAMPLE RECOVERY AND INTEGRITY 

h:oL Run No. - ,<), 0 - P l a n c  
sample Locac ion  Sample Date /d - A / - % /  

Sample Type 

F i l c e  r NO. 

S a m p l e  No. 
Samp l e  Macer ia  1 De scr ipc i o n  

Recovery Dace /o  ~ J / -2t Sample Box No. , 
Cleanup  Pe r son  GAL, 1.1 

- 

M O I S ~ R E  AND/OR S A W L E  I SILICA GEL 

1 2 3 4 5 I 
I 

Imp i n g e r  Sequence - - - - . -  

Irnpinger ~ g d  - & L L L L L ? L -  
Impin8e r  S o l u t i o n  &!&all!&=-- L 

L n i c i a l  ~0l-e ( e ) b f  -/Lm /m  I -?r.5.J 
xec v o l m e  (vc )Y f&A--- I A b -  

F i n a l  Volume (vc)bl .2'.((1 /.IS ' 720. D 

1 S i l i c a  Gel  ,, ----- Sample N O . ( ~ )  
Combined Fmpinger c o n c e n c s ,  Sample No. 
L i q u i d  Level Harked  C o n c a i n e r ( s )  Sea led  
D e s c r i p c  i o n  o f  Imp i n g e r  S o l u c i o n  

c o l o r  7 ~ . [ ( C G  
I 

T o c a l  M o i s t u r e ,  p m 
- a/  - 31 

S = Greenburg-Smich scanda rd .  H = M o d i f i e d ,  0 = Ocher 
I n d i c a c a  v a l u e  i n  units, ml o r  @ 

RECOVERED SAMPLE 

? robe  R inse :  Sampl* No. Dry Catch:  Sample No. 
L i q u i d  Level  Marked - D e s c r i p c i o n  
S e a l e d  Sealed 

L i q u i d  Leve l  Marked - 
S e a l e d  S e a l e d  

L i q u i d  Level  Marked - S e a l e d  

I z p i n g e r  Xinse: Sample No. Acecone Blank: Sample No. 
L i q u i d  Leve l  Yarked - 

S a c e r  Blank: Sample No. F i l c e r  Blank: Sample No. 

Sample D i s p o s i t i o n ,  
C a r r i e r  Dace Shipped: 
r7enarks : 

Dace o f  l a b o r a c o r y  cuscody  S e a l ( s )  b roken  by 
P e r s o n n e l  a c c e p c i n g  cuscody Dace broken  
3ena rks : 
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MIDWEST RESEARCH INSTITUTE 

RUN 0- -w) 
MRI Project Number L / Z ~ /  - cf3 
Field Dates 

SampTing Location h+fHp+ 
Plant . I  n/+ +\ 

Sampling Date /o - 2 /-xi 
FIELD CREW 

Testing Engineer 1 L l , 4  , . f e d  

2 
3 

Engr. Technician 1 
-, 

3 
~ 

Lab Technician 1 c,&',b, 1% .. 
L 

3 

Process Engineer 1 
2 

Other 1 
rn 
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NOMOGRAPH DATA 

AVERAGE METER TEMPERATURE (AMBIEHT+fDeF).oF 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

PLANT ./7nr,,, 
DATE //??-Zc3 - 8 /, 21 

SAMPLING LOCATION OyfL 0 f 

Tmavg. 70 

7. H-0 I ?  

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. H20 

STATIC PRESSURE IN STACK, in. Hg 

(PmM.074STACKGAUGE PRESSURE in in. H20) 

Z?,3 I 

P S  

E A R O M ~ R I C  PRESSURE AT METER. in. HI I pm 129.38- 

AVERAGE VELOClTY HEAD. in. H$ 

MAXIMUM VELOClTl  HEAD, in. H$ 

PPavg. i .  f 

P mal. 

RATIO OF STATIC PRESSURE TO METER PRESSURE I P*& /0.9?9 

AVERAGE STACK TEMPERATURE. "F 

0.77 C FACTOR 

CALCULATED NOZZLE DIAMETER. in. I I* J77 

o.pr4 ACTUAL NOZZLE DIAMETER, in. 

0. FL5- REFERENCE ~ p ,  in. H20 

EPA (Durl 234 
4/72 
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ISOKINETIC SAMPLING WORKSHEET 

P l a n t  R o i ~  r‘ I. Dace /c?.S-& 
Sampling Locacion O L / ~ - L ~ ~  I n i t i a l  Cr/ 
Tesc Number 0 - 2 - ‘r f j  

Assumed average  mecer cemperacure, O F  

Pico t  coef  f i c i e n c  

Sampling t ime i n t e r v a l ,  minutes  

Mole f r a c t i o n  d r y  g a s  

Nozzle d i ame te r ,  i nches  

Barometric pressure, inches  Hg 

I s o k i n e c i c  samp 1 i n g  e qua c ion: 

%avg 70 

CP I 9 Y  

- e i  3 

Mf 81 

Dn , 2 9 7  

Pb 2 9.3g 
b 

V m i  = Volume o f  che meter p e r  sampling i n c e r v a l .  f t  3 

K = Conscant of f i x e d  and assumed paramecers. 
d h e n s  ion  l e  ss 

A P s  = Veloc icy  head o f  S picoc .  i n c h e s  H20 

Ts = Scack cemperacure,  OF 

1-287 



e c e a 
n 
4 
iil 

h 
- 

, g 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1-288 



~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ONSITE ISOKINETIC PERFORMANCE DETERMINATION 

C o m p u t a t i o n s  made on t h e  R a d i o  Shack TRSaO Pock-e t  Computer 
P,$, 2 I' D a t e  / O - d - p /  

S a m p l i n g  L o c a t i o n  or/, La?- Name U A F * , 7  
P l a n t  

R u n  Nunher 0 - L -9 ih\ 

k 

ISOXINETIC EQUATION 

Execi.1 t i o n  of  p r o g r a m  : 
Compi.iter m u s t  he i n  DEF ( d e f i n e )  mode. If a m i s t a k e  i s  made when 
e n t e r i n s  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes.  
One :  P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a H i s t a k e  b e f o r e  
e n t e r i n g  a l l  t h e  d a t a  o n  a l i n e ,  The e n t i r e  l i n e  must  he r e e n t e r e d .  
Tuo: P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a mi5tak.e a f t e r  t h e  
d a t a  h a s  heem e n t e r e d  and p r i n t e d .  Y0l.l may choose t h e  e n t r y  t o  h e  
c o r r e c t e d .  1-289 



PARTICULATE S W L E  RECOVERY AND INTEGRITY 

Em.-+- Run No. u -2 - q;g\  
P l a n c  
Sample Locac ion  , 7 4  4 Sample Dace /a - >i-r/ 

Recovery Dace - -  
Cleanup Pe r son  G,&L, 9 0 

sample aox NO. 

Sample Type 

F l l c e r  NO. 1 - 7  -c l  
Sample No. 
Sample M a c e r i a l  D e s c r i p t i o n  

MOISTURE AND/OR SAnPLE I SILICA GEL 

1 2 3 4 5 I 
I 

Implnger  Sequence 
Impinge r  T Y Q ~  ALMA- 
Impinge r  S o l u c i o n  && &J 
I n i c i a l  V o l m e  (vt)b/ 

1 9 9 -  

f i n a l  Volume (.x)b/ 

Vec Vollrme 2&2,0--- 

I 

----- 

Sample N O . ( ~ )  ----- 1 S i l i c a  Gel  
Combined M p i n g e r  concencs ,  Sample No. 
L l q u i d  L e v e l  Harked C o n c a i n e r ( s )  Sea led  
O e s c r i p c i o n  of Impinge r  S o l u c i o n  

C o l o r  

T o c a l  Y o i s c u r e ,  gm 2 1 9 . 4  

- a i  - 2 1  

S = Greenburg-Smich s t a n d a r d ,  H = Y o d i f i e d ,  0 = Ocher 
I n d i c a c e  v a l u e  i n  u n i t s ,  ml o r  gm 

RECOVERED SAMF'LE 

? r o b s  R inse :  Sample No. Dry Cacch: Sample No. 
L i q u i d  Leve l  Harked - Desc r i p  c i o n  
S e a l e d  S e a l e d  

L i q u i d  Leve l  :larked - 
S e a l e d  S e a l e d  

L iqu id  Level  Harked - S e a l e d  

I x p i n g e r  9 i n s e :  Sample No. Acecone Blank: Sample Na. 
L i q u i d  l e v e l  Yarked - 

ila c e r a 1 ank : Sample No. F i l c e r  a l a n k :  Sampla 30. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace Shipped: 
Remarks: 

Dace o f  l aboeacory  cuscody  S e a l ( s )  b roken  by 
? e r s o n n e l  a c c e p c i n g  cuscody Dace broken  
liema r k s :  
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MIDWEST RESEARCH INSTITUTE 

RUN n - , J - q d 3  
MRI Project Number 4 9 4  f -c y 3 
Field Dates 
Plant / L 

Sampring L o w  e,& w" 
ldqQle1 Sampling Date 

FIELD CREW 
/ 

Crew Chief \a&, I 
Testing Engineer 1 m[t:% A / - 

Engr. Technician 1 
I 

Lab Technician 1 c.&-k , 1.1 
~~ 

3 

Prccess Engineer 1 

Other 1 
n 

2-291 
MRI - i o n  Po (10/72) 



NOMOGRAPH DATA 

PLANT 

DATE /o - JU ;$/ 

SAMPLING LOCATION a,/t l d  f 

CALIBRATED PRESSURE OIFFERENTIAL ACROSS 
ORIFICE, in. H$ 

AVERAGE METER TEMPERATURE (AMBIENT + Z O o F ) . O F  

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg 

STATIC PRESSURE IN STACK, in. HE 

(P,M. O74STACK GAUGE PRESSURE in in. HzO) 

0 4 3  ''HZ O 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

I AVERAGE STACK TEMPERATURE. O F  

~ ~~ ~~~ 

AVERAGE VELOCITY HEAD, in. HtO 

MAXIMUM VELOCITY HEAD, in. H P  

1 C FACTOR 

CALCULATED NOZZLE DIAMETER, in. 

ACTUAL NOZZLE DIAMETER, in. 

REFERENCE ~ p .  in. H20 

€PA (Our) 234 
4/72 
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z R,O 

Pm 

PS 

I 
Savg. 

A P avg. 

A P  nar. 

80 

29.6; 

29.9 9 

0, 9 Y Y  

70 

0. 76 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 



I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Mole f r a c t i o n  dry g a s  

Nozzle d i ame te r ,  inches 

Barometric p r e s s u r e ,  i nches  Hg 

5.168 (So + 460) (A) (L) (L) (e+) 

I 
I 

Mf ~ so 

Dn . .2’/5 

.2 7.6 Pb 

K 
lOZk?%b 

ISOKINETIC SAMPLING WORKSHEET 

P l a n t  DocuG- Date /o .j’o -&/ 
Sampling Locat ion 0 ~ 7 l ~ 7  I n i t i a l  P i /  
Tes t  N d e r  0 - f  - + - B  

I sokinec ic  

mere: 

sampling equat ion:  

V m i  = K Lzz 
5.168 (Tmavg + 460) (Cp) (81) (Mf) (on2) K =  r 

V m i  = Volume of  t h e  meter  p e r  sampling i n t e r v a l ,  f t 3  

K = Constant  of f i xed  and a s s m e d  parameters ,  
dimens i o n l e s s  

A P s  = Velocicy head of S p i t o t ,  i nches  H20 

T s  = Scack temperacure,  OF 

Assumed average meter  temperature ,  OF I 
I picoc c o e f f i c i e n t  I CP I . ( i L  I 
Isampling time i n t e r v a l ,  minuces I ei I 5- I 
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X 

Y 
a 
0 z 
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ONSITE ISOKINETIC PERFORMANCE DETERHINATION 

C o m p u t a t i o n s  made o n  t h e  R a d i o  Shack. TKSEO P o c k e t  Compcfter 
P l a n t  D a t e  /0-30.e-r 
S a m p l i n g  L o c a t i o n  OufL#T Name dhi  t r y  
R u n  Niunher - -  - 

ISOMNETIC EQUATION 

ST T.= A v q .  s t a c k  t e m p e r a t u r e  (OF) 024U 
DS VOL= D r y  s t a n d a r d  cuhic  f e e t  
STACK V= V e l o c i t y  i n  stack. (FF‘PI) 
T I M E =  D u r a t i o n  o f  t e s t  ( m i n u t e s )  
STACK P= P r e s s i n e  i n  s t a c k ,  abso l i - i t e  ( i n .  Hq) F. VUL, =48:,. $BE: 
M f =  M o l e  f r a c t i o n  d r y  gas  ((100-%H,0)/100) I I  IF!iCTCiR=l. 1306 

R . f’ . ::;<j. m .  NOZZLE D= N o z z l e  d i a m e t e r  ( i n .  ) 
ST1:ITIC P.=-i?. 55 

1:1.77 1 ..T ?E:? 
i3 7 .-- 13 

I .  Wi1.=425. 47 

L 

E:.:ecution o f  p r o g r a m  : 
Computer mi.ist b e  i n  DEF ( d e f i n e )  node.  If a n i s t a k . e  i s  made when 
e n t e r i n g  t r a v e r s e  d a t a  t h e r e  a r e  t w o  c o r r e c t i o n  nodes.  
One: P r e s s  SHIFT F i n  o r d e r  t o  c o r r e c t  a m is tak .e  b e f o r e  
e n t e r i n g  a l l  the d a t a  on a l i n e .  The e n t i r e  l i n e  n u s t  b e  r e e n t e r e d .  
T w o :  P r e s s  SHIFT C i n  o r d e r  t o  c o r r e c t  a m is tak .e  a f t e r  t h e  
d a t a  has  been  e n t e r e d  and p r i n t e d .  YOLI n a y  choose t h e  e n t r y  t o  b e  
c o r r e c t e d .  
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PARTICULATE S.WPLE RECOVERY .WD INTEGRITY 

i w,, I Run No. 0 - 3 - 4 4  
/ c  - 10 - $1 

P l a n t  

Sample Bow NO. 
Sample Type /llP.+7, . I7 c l e a n u p  p e r s o n  

Sample Locac ion  hi, Sample Dace 
Recovery Dace /a -,30 -V I  

F il c e r  No. 
Sample NO. - 
sample  Macer ia  t De scr ip t  ion 

1'7 -JL /  

MOISTURE AND/OR SAHPLE I SILICA GEL 

2 3 4 5 I 
I 

Imp i n g e r  Sequence 
Impinge r  T y p e d  
Impinge r  S o l u c i o n  / 

Final Volume (vc)b/ 
I n i c i a l  volume (uz)b/ /DO /e? : 

Nee volume (ve)bl 
Sample NO.(~) 
Combined impinge r  c o n c e n c s ,  SampLe NO. 
L i q u i d  Leve l  Yarked C o n c a i n e r ( s )  S e a l e d  
D e s c r i p c i o n  of Impinge r  S o t u c i o n  

- ,- -- I : : - , : :  

I 

v - . ,  - ,~ .. -- ! ?  > ----- I S i l i c a  Gel ----- 
C o l o r  

. .  Toca l  M o i s t u r e ,  gm 1 . , ' . ' ,  . ', 

- a/  - J /  

S = Greenburg-Smich s c a n d a r d ,  H - M o d i f i e d ,  0 = O t h e r  
I n d i c a c e  v a l u e  in u n i c s ,  m l  o r  gn 

RECOVERED S m P L E  

?robe  Xinse: S m p  le No. Dry Cacch: Sample No. 
L i q u i d  L e v e l  Marked - D e s c r i p c i o n  

~ 

S e a l e d  S e a l e d  

L i q u i d  Level  Harked - I z p i n g e r  Rinse :  Sample No. Acetone Blank: Sample No. 
L i q u i d  Leve l  >!arked - 

S e a l e d  S e a l e d  

L i q u i d  Leve l  Xarked - S e a l e d  
L'acer Blank: Sampte No. F i l c e r  a l a n k :  Samplc No. 

SzmpLe D i s p o s i c i o n  
C a r r i e r  Dace Shipped:  
Remarks: 

Dace ol laboracory c u s t o d y  S e a l ( s )  broken  by  
P e r s o n n e l  a c c e p c i n g  cuscody Dace broken  
Rema r k s  : 

7 6  
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UNACCEPTABLE ANDERSEN MARK I11 RUN 
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MIDWEST RESEARCH INSTITUTE 

P a r t i c l e  S i z i n g  - Anderaen fl@ 

MRI. Project Number {fy/-,& 4 

Plant ?w ,&,. ,,_ F -, 
Sampling Location 

Field Dates / , 
K L /Az d7{ 

Sampling Dote ,pf~s , -  I F/ 

FIELD CREW 

Crew Chief kl*JL., 77 
Testing Engineer 1 

2 
3 

Engr. Technician 1 I - L 
3 

I 3 
Process Engineer 1 I " 

L I 
Other 1 

2 

1-298 
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ANDERSEN SAMPLING CALCULATIONS 

P l a n t  /:j L t . 4  . I  i ( ,Ll.\ A & .  G2 . 
Samp Ling Locacion a/ L .  

T e s t  No.  r,- p j f i  I 

Date in -<4:-'A',J 
I n i t i a l  

V e l o c i t y  head a c  sampl ing  l o c a t i o n ,  in .  H20 

S tack  t e m p e r a t u r e  a c  sample p o i n t ,  OF 

Baromet r i c  p r e s s u r e ,  in. Hg 
~ ~ ~ ~~ ~~~ 

S c a c i c  p r e s s u r e  i n  s t a c k .  i n .  Hg 
(Pb)  + (0 .074 x gage  p r e s s u r e ,  i n .  H20)  - 

Percent m o i s t u r e  i n  g a s  stream by volume 

Mote f r a c t i o n ,  d r y  g a s  100 - % H20 

100 

Molecu la r  w t .  d r y  s t a c k  g a s ,  l b / lb -mole  
(% CO2 x 0.44)  + (% 02 X 0 . 3 2 )  + (% N 2  + % CO x 0 .28 )  

Molecu la r  u t .  s t a c k  g a s ,  l b l l b - m o l e  
(Md) (Mf) + 1 8 ( l  - Mf) 

S t a c k  v e l o c i t y ,  f p m  

j ,128.8 ( c p )  

C a l c u l a c e d o z z l e  d i a m e t e r ,  i n .  

, where Fs = 0.5 C O  0.75 f C  3 .  / m l n  

Ac-ual n o z z l e  d i a m e t e r ,  in .  

Assumed mecer t emperacure ,  O F  

I s o k i n e c i c  s a n p l e  s t a c k  c o n d i t i o n s ,  f t  3 I m i n  

V s  ( 0 . 0 0 6 9 4 )  (z) 

. . .  
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ONSITE I S O K I N E T I C  PERFORMANCE DETERMINATION 

Computat lo7s made on t h e  Rad10 Shack. TRS8O Pocket  COnPLlter 
P l a n t  RPW., L-J Ca Date  // j -  x I _  p /  
Sampl inq LocationJ,.A/, f / L  L d  I Name U C  
R u n  Number 0- 9- I 

ISOKINFKC EQUATION 

0 ST T.= Avq. s t a c k  tempera tu re  ( F )  
DS VOL= D r y  s t a n d a r d  c u b i c  f e e t  
STACK U= V e l o c i t y  i n  stack. (FPM) 
T I M E =  D u r a t i o n  of t e s t  (m inu tes )  
STACK P= Pressu re  i n  s t a c k ,  a b s o l u t e  ( i n .  Hq) 
M f =  Mole f r a c t i o n  d r y  qas ( ( iOO-%H,D) /100)  
NOZZLE D= Nozz le  d iameter  ( i n . )  

L 

E x e c u t i o n  o f  progr am : 
Computer mvst be i n  DEF ( d e f i n e )  mode. If a m i s t a k e  i s  nade when 
e n t e r i n q  t r a v e r s e  d a t a  t h e r e  a r e  t u o  c o r r e c t i o n  modes. 
One: Press SHIFT F i n  o r d e r  t o  c o r r e c t  a mistak.e b e f o r e  
e r l t e r i n q  a l l  t h e  d a t a  o n  a l i n e .  T h e  e n t i r e  l i n e  must he r e e n t e r e d  
Tuo: Press  SHIFT C i n  o r d e r  t o  c o r r e c t  a m is take  a f t e r  t h e  
da ta  has heen e n t e r e d  and p r i n t e d .  You nay choose t h e  e n t r - j  t o  he 
c o r r e c t e d .  

1-301 



PARTICULATE SAMPLE RECOVERY AiiD INTEGRITY 

- 
P l a n c  &A\, Run No. I )  - 1- 1 A- 
Sample Locac ion  [XI t f P  * Sample Dace I D  - ,% r/ 
Sample Type Cleanup P e r s o n  f l  f >,J"LLx L 

- 

Sample Box NO. Recovery Dace /d - - 7 (  

F i l c e r  No. - 
Sample No. - 
Sample H a c e r i a l  D e s c r i p c i o n  

noIsNRE AND/OR S W L E  I SILICA GEL 

2 3 5 I 
I 

- --- l m p i n g e r  Sequence 

Impinge r Sol uc i o n  
Impinge r  T y p e d  ALL&- c 

F i n a l  Volume (ur.)bl -%? 9 -& / ' ~ S C C o  
--- 

I n i t i a l  vollrme (vc)b/ /t?O /& o o 13gb.2,- 
Nec vollrme (ur)bl 9 7 - 3 1 -  1 2 -  I S i l i c a  Gel ----- Sample NO.(~) 
Combined impinge r  c o n c e n c s ,  Sample No. 
L i q u i d  L e v e l  Harked C o n c a i n e r ( s )  S e a l e d  
D e s c r i p c i o n  o f  Impinger  S o l u c i o n  

C o l o r  
I 

Tocal N o i s c u r e ,  gm g'y. ./ 

- a i  - 5 1  I n d i c a c e  v a l u e  i n  u n i c s ,  m l  O K  

5 = Greenburg-Smich s t a n d a r d ,  Y = M o d i f i e d ,  0 = O t h e r  

RECOVERED SMPLE 

Probe  R inse :  Sample No. Dry Catch: Sample ?lo. 
L i q u i d  Leve l  ?larked - 
S e a l e d  Sea l e a  

L i q u i d  Leve l  Yarked - 
S e a l e d  S e a l e d  

L i q u i d  Leve l  Marked - S e a l e d  

De s c r i p c i o n  

1-p inger  9 i n s e :  Sample No. Acecone Blank: Samplz No. 
L i q u i d  Leve l  Earked  - 

' J acer  Blank: Sample No. F i l c e r  Blank: Sample No. 

Sample D i s p o s i c i o n  
C a r r i e r  Dace S i p p e d :  
Remarks : 

Dace o f  laboracory cuscody S e a l ( s )  b roken  by 
P e r s o n n e l  a c c e p t i n g  cuscody Dace broken  
Remarks: 

47 3 
i. J - 
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APPENDIX 5 

MASS AND PARTICLE SIZING COMPUTER PRINTOWS 

Method 5 (Inlet Mass). . . . . . . . . . . . . .  5-3 
Andersen HCSS (Inlet Particle Sizing). . . . . .  5-29 
Method 17 (Outlet Mass). . . . . . . . . . . . .  5-47 
Andersen Mark I11 (Outlet Particle Sizing. . . .  5-73 
Unused Acceptable Method 5 Run . . . . . . . . .  5-83 
Unacceptable Method 5 Runs . . . . . . . . . . .  5-87 
Unacceptable and Suspect Andersen HCSS Runs. . .  5-95 
Unused Acceptable Method 17 R u n s  . . . . . . . .  5-101 
Unacceptable Andersen Mark I11 Run . . . . . . .  5-115 

J- I 
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7h7 + ?I):? 
7 7 I3 . 0 6 h 

n I 0114 
1 1 * 2 h h  
1 1  6 27h 

27.34 
-3.00 

15.31 
5.OU 
h:L.5 

2 n . 4 'I 
!5Q * El 
1 * :3 4 

317.7 

29.412 

0,70 

27.080 

n . ~ 2 0 9  
: to2.n 

n.nroo 
113.0 

0 ,2470 
70.00 
33 , I1 I) 

17 * 075 

3,512 
62,777 

33,0114 
41,483 

2 1 0 :19 I) 2 
2 E) , 9 11 n 11 
t 5 ~> '7 0 87 
id :I, t3 5 , 5 7 
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I FIL .E  NAME: - : I 1 C M 5  
w( Y( METRIC I JN ITB 'P( X 

r j  1;: Y M 0 L E cu I.. A R w E I G H T = 
WE: T M 0 1. E C UI.. A R W E 1  G H T = 

AVERAGE: SO!!ARE RIIOT OF DELTA F' ( M M  1-120):: 

1 
1 X ISClI-<INE:TIC=: 

, ) =  

21  * 724 
2 2 . 0 3 2  

o . o n i ~ : i  
0 319 
0,31c) 

745 I 2 4  
-76 .2  

15 * 31 

h i , ;  
20,44 

14.9 

5, n o  

31 * :t 
17,7  

I50.7 

29,112 
27  I 050 

4 * 1.:371 
3. o ;? . n 

0.0400 
1 t3 ,, 0 
A,?? 
1.901 
OIE138 

1 ,46:1 



STACK T M I X E R  T.  
( I= , )  IN(F.) O U T (  , )  

?? 6 328 J-l 

333 60 56 
3 n 13 60 57 
317 61 50 
3 1 9 63 58 
301. 63 59 

cc 

FINAL N T .  TARE W.T.  E:LHNt< WT, NET WT. 
( G )  ( G )  ( G !  (G) 

:I. 3 + 1 056 3.5?9? o + n o 0 :I. 9 5563 
n , o n o o  o . n o n o  o I n n n i! o , n o n o  
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-. .̂ - I.. 0 C A T 11.3 N .- E:: O WE N AS F' IH A 1. T 
D A TI. L I1 / 2 2 / 13 1. 

:I1 - 4139:LL-83 

I N I T I A L  METFA? VOLUME (CUE:IC F E E T  1 = 
FIiYAI- HEXER WLlLLlME (CUE:IC F E E T ) =  
METER FACTOR= :l. 037 
FINAL LEAK R A T E  ( C U  F T / M I N ) =  
NE.T METER VOLUME (CUE:IC F E E T )  = 

I 

I 
1 G A S  WOILUME (IDRY !;TANDAR[) C1JE:IC F E E T )  := 

IE:AROME'TF?IC F'RE:SSl.IF?E (IN, H G )  = 
S T A T I C  I'RE:SE;LIKE ( I N C H E S  H 2 0  ) == 

f:' IER C E N T O X Y I: E N = 
FER C E N 'T C A Fi E: 0 N D I O X I D E  = I HOISTIJRE COILL.ECTED ( M L )  = , FEECENT WATER= 

AVERAGE: MI!:TEK TEHF'ERATURE (F . ) = 
AVII:RAGE: D E L T A  I i  (IN I H 2 0 )  :: 
AVERAGE DEL.TA 1::' (IN, HZO)  = 1 AVERAGE: !;TAix TE:MF'ERATIJRE (F .  ) =  

DRY MOI..E:CUI..AK WEIGHT= 
WET MOLE:CLILAR WEIGHT= 

AVERAGE SRlIARE RUOT OF D E L T A  F' (IN. H2l1)= 
7! I!;Ot::TNET:IC= 

lP:I Ti3 .r 13 Cl IE FF 1 C I I:: N T  = 

I 
I 
I 
I 
I 

1 

SAMI"1.INC; T I M E  ( M I N U . r E S  ) = 
NOZZILE: D:IAMETER ( I N C H E S )  = 
STACK A X I S  #:L ( I N C H E S ) =  

FZIECTANGI.!I..AR S T  AC t< 
STACK A K E A  ( SIIUARE. F E E T )  z 

C;'rAi:t< AXIS u.2 (INCHES)= 

STI:C:t: VELCICITY ( ACTIJAI.. , IFEET/MIN ) = 
FI ... 0'4 R A r E  (f;i:TIJAI ... , Cl.JE:I!? I -T/MIN) 
FI..C)W liAT1- (!I;'TANDARD, WET 9 CIJE:IC FT/MIN) z: 

Fl..Cl!.I R A T I  (!;TANDAF?[) , D R Y ,  C:LJE:IC F T / M I N )  = 

I F'AF:TICIJL.ATE L.OADING - F'AKTIAI.. CATCH 

PAF:T ICULATE WEIGHT (G ) =  
F ' A R T I C l I L A l E  L O R D I N G ,  DRY !;TI1 a ( G R  4 / S C F )  
FAF::TICIJL.ATE L.UADING ACTUAI.. ( GR. i C l l ,  F T  + ) =  
E:MI:!;SION IWTE iI..E:/HK):= 

79!).700 
800.751 

0 t 0 0 2  
10,42:3  
1 0  + 798 

2 9  I 46 
-3.00 

17.50 
3.33 
51 + 1. 
113.23 

43.1 
1. I :L 0 

:3 17 I :3 

29 .:133 
27 P 1 ~ R 5  

0 7-741 
9 9 , 8  

0,57 

n * 0'1 0 (1 
113 1 0  

i),2530 
7 8 , 0 0  
3:3,00 

17,875 

3 ,  i7:L 
56, 608  
37 , 629 
3 0 , 7 7 1  

I. R I 4 2 0 7 
2 6 .2 7 0 4 
J. 4 * 254 1 
h927 .71  

f:',?,RTICUL.AT~E ILOADING, ACTIJAI.. (GI?. /CU. FT , ) = :L4 . 254 1. 
6927,71 

5-7 0 . 0 



X X M E T R I C  U N I T S  X X 

1N:TTIAL.. METER UOLl IME (CIJE:IC METERS) = 2 2 , 3 8 9  
F I N A L  METER VOL.UME (C1IE:IC METERS > = 22 + 674 
METER F A C T l l R =  1 + I137 
F I N A L  L.E:AK R A T E  (CIJ M / M I N ) =  o .oo f l 1 .  
NET M I 3 E R  UOL.lIME (C I . IE : IC  M E T E R S )  = I1 $295  
[.;AS UOI..lIME ( D R Y  STANDARD CI.IF;IC METERS ) =  11 306 

B A R O M E T R I C  F'RE:SSIJHE ( M M  ItiG) = 
S T A T I C  FRESSLIRI.. ( M M  1--12(1 I =  

FERCENT OXYGEN= 
PERCENT CAR E: (1 N D IO X IO E= 
MOISTIJRE COLILECTED (ML. ) = 
PERCENT WATER= 

AVERACE METER TEMF'ERATIJRE ( C ,  ) = 
AUEFACE: 13EL.lA I 1  ( M M  1-120) = 
A V E R A G E :  [)E<ILTA F.' ( M M  I-.I?O ) = 
A V E R A G E  !;TACK TEMF'EX'AII.IRE ( C  + > = 

D R Y  Ml31LEC: IJILA f;: WEIGHT= 
WET MOI..EC:lII.~GF: WE:IGHT= 

0, f l4! l i l  
1 I3 . il 
6 4:3 

1 I 981. 
! l ,83t! 

1. Ah1 
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F I L E  NAME - I 2 M 5  
RUN # - 1-2 
L O C A T I O N  - ROWEN A S P H A L T  

PROJECT # - 4891L-83 

I I D A T E  - 10 /22 /81  

- 
2 

1 :  
6 

I 

0.48 1 . 0 0  
0.29 0.50 
0 . 8 0  1 + 6 0  
0.74 1.60 
0.43 0.90 

D E L T A  F' D E L T A  H STACK 
( I N .  H 2 0 )  ( I N .  H Z O )  ( F . )  

0.68 1.50 315 
323 
316 
317 
323 
310 

1 F R A C T I O N  F I N A L  W 
( G )  

n .  o o n n  
14.1952 

T METER T .  
I N ( F . )  O l J T ( F , )  

4 1  4 1  
43 4 1  
44 4 1  
44 4 1  
48 42 
49 42 

, T A R E  WT. E L A N K  U T ,  NET WT. 
( G )  (G) ( G )  

3,5447 0 . 0 0 0 R  10,6497 
o . o o o n  o . o o n o  o . n o o o  

F R A C T I O N  F I N A L  UT. TARE WT. W O L .  N E T  WT. 
( G )  ( G )  ( M L )  ( G )  1 PR0E:E R I N S E  105.2640 97.4919 ? 5 0 ' . 0  7.7710 

I M F ' I N C E R S  0 . 0 0 0 0  0 . 0 0 0 0  0 , o  o . o o o n  
PROE:E R I N S E  E:LANt: ( M G / M L ) =  0 ,00 '13  1 I M F ' I N G E R  E:LANt< (MG/ML ) =  0 . 0  0 0 0  

I 
I 
I 
I 
I 
1 
I 
1 
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67 
57 
67 
A 8  
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FILE: NAME - I 5 M 5  
RUN 8 - 1-5 
LOCATION - E:OWEN ASPHALT 
DATE - 1 0 / 2 2 / 8 1  
FROJECT # - -4891L-83 

I N I T I A L  METER VOLUME ( C U B I C  F E E T ) =  
F I N A L  METER VOLUME ( C U B I C  F E E T ) =  

F I N A L  LEAH RATE (CU F T / M I N ) =  
NET METER UOLUME (CUE:IC F E E T ) =  
GAS VOLUME (DRY STANDARD CUE:IC F E E T ) =  

BAROMETRIC PRESSURE ( I N .  HG)=  

METER FACTOR= 1.037 

S T A T I C  PRESSURE ( I N C H E S  H 2 O ) =  

PERCENT OXYGEN= 
PERCENT CARBON D I O X I D E =  
MOISTIJRE COLLECTED (ML ) =  
PERCENT WATER= 

AVERAGE METER TEMPERATURE ( F . ) =  
AVERAGE DELTA H ( I N .  H 2 0 ) =  
AVERAGE DELTA P ( I N ,  HZO)= 
AVERAGE STACK TEMPERATURE (F, ) = 

DRY MOLECULAR WEIGHT= 
WET MOLECULAR WEIGHT= 

AWERAGE SnUARE ROOT OF DELTA P (IN. HZO)=  
%: I S O K I N E T I C =  

P I T O T  COEFFIC IENT= 
SAMPLING T I M E  ( M I N U T E S ) =  
NOZZLE DIAMETER ( I N C H E S ) =  
STACK A X I S  81 ( I N C H E S ) =  
STACK A X I S  82 ( I N C H E S ) =  
R EC T A N GUL A R ST A C K 
STACK AREA (SnUARE F E E T ) =  

STACK VELOCITY (ACTUAL, F E E T / M I N ) =  
FLOW RATE (ACTUAL, CUE:IC F T / M I N ) =  
FLOW RATE (STANDARD, WET, CUBIC F T / M I N ) =  
FLOH RATE (STANDARD, DRY, C L I G I C  F T / M I N ) =  

PARTICULATE LOADING - P A R T I A L  CATCH 

PARTICULATE WEIGHT (G)= 

~ 

007,300 
818 I 966 

0 , 0 0 1  
12.015 
12.354 

29.46 
-2.40 

17.50 
3.33 
84.6 

24 39 

47.4 
1.60 
0 .80 

331.5 

29 0 233 
26.493 

0.8830 
1 0 6 . 1  

0.84011 
1 8 . 0  

0 . 2 5 0 0  
78 .00  
33.00 

17.075 

3, 842 
68,683 
4'1,843 
33,907 

19.8211 

I 

. 

PARTICULATE LOADING, DRY STD. (GR. /SCF)= 
FARTICUL.ATE LOADING, ACTIJAL (GH + /CU . F T  ) =  
E M I S S I O N  RATE (LE:/HR)= 

PARTICULATE LOADING - TOTAL CATCH I N C L U D I N G  

PARTICULATE WEIGHT (G!=  
PAATICUL.ATE LOADING, DRY STD,  ( G R J S C F ) =  
PARTICUL-ATE LOADING, 6CTUAL ( G R .  /CU FT , ) = 
E M I S S I O N  RA'TE (L .EI / t . IF i )=  -- ~ -~ 
PE Ti C E b!.r 1 M F'I: N C ER t: H 1 C I-I = 5-16 

~ 

2 4 ,7081  
12 * 1920 
7179.67 

IMPINGERS 

19,9211 

I 2 r :I. t? 2 (3 
7 1.76 , h 7 

~'1.7n8:i. 

n , n  



I 



DELTA 1-1 

2 * :3 0 
:I. , 7 0 

2,'10 
1 " :3 I! 

i IN I t i  ;7 i1 ! 

1. + :3 n 

n .BO 

STACK 
(I:*! 
,:! J :I. 
:I1 3 :1 
:I) 3 2 
345 
336 
3 L 4 

I I 

T METER T +  

*I h 45 
'I 9 'I h 
5 0 4 0 
4 13 4 6 
5 n 4 b 

4h  ..I 1 

I N  (I: I ! (Il..IT (1. + ) 

L- 

J-18 
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) =  

2 l B  I 634 
23 0 + 3 1.3 

i! I 11 0 3 
1 2 .> 0 7 b 
11.*705 

2 9 . 2 0  
-2 ,9u  

1.6, 6 7 0 
4 6 !! (1 
80 .4  

2 4  I32 

A?.# 
1.52 

326 .2  

29.31713 
26 t 558 

0 18657 
:I. 0 6 * 0 

i!+84iIi! 
:1 13 t 0 

i! , ,7'471! 
7 f3 I u I0 
3::,00 

:1 7 I 13 7 5 

:3 9 7 6 9  
67 9 267 
43 ,833  
3 3 , 1. 7 4 

n ,753 
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I 

DATE - S f l i Z 7 i R S  
F' l i  0 ..I E: c: T :R -- 4 E! ? 1 L. .- R :3 I 

!!I 

I 
(1 * :3 5 0.80 ??:I 

T MET E IR '1 I 
IN i F ? CII.J.1 i F a I 

Ah 66 
7 0  47 

67 
7 2  0 I3 
7 5 0 :J 

7 7 i i 

7 b 70 

I 
I 
I 
I 
I 
I 
I 
1 
I 
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X X METRIC UNITS 

RUN 4: - 1--7 
L.i!C A T 1  O N  -. E3CICII~N ASP H A  1.. T 
[! A 'r I: -. 1. i) 2 6 / t3 1. 
1::' I'i C1 J E: C: 'T :I: 

:IN:I:.TLAL ME.TlIR 0Ol.I.JME: (CUE: IC  METER'S ) = 2 4 , 0 6 2  
F I N A L  METER WOI..lJME: ( CUE: IC METERS) = 2'1,412 
MIITI3 IFACTOR-. 1 I 0 3 7  
FINAL. L..EAt: R A T E  (CU M/MIN)= 0 t 0 0 01. 
NlrT METER VOILUNE (CUE:IC METERS) = 0 . 3 6 3  
G A S  VOILUME i IDRY S.TANDARD CUE:IC METERS) = 0 + 3 5 6  

4 H 9 :l I... -El  3 
I 

I 

PEECENT WATER= 

AWERAGE M E T E R  TEMF'ERATIJRE ( C .  ) 5 
I 

7 1 1. . 1.7 
- 5 3 . 3  

1 h I 7 0 

$ 3 3  I 1  
23 + 74 

1 9 . 7  
43.6 
22.1. 

1.70.6 

29 I2213 
2 6 * 5 6 :3 

:3 !? n 



DEl.TA 1-1 
( I N  1-1211 

2 . 2 0  

:1 .I 0 I1 

Io 711 

2.30 

2.10 

i , o n  

s 1 A I:: I.: 
( F . )  

347 
353 
323 
3 3 0  
33 ;  

3:w 

5-24 
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1.90, R n  II 
2:1. 1. * 5!W 

0 . 0 0 2  
1. 3 * 1.9 2 
1.2 t 94 6 

2 9 + 2 I1 
--? I90 

16,711 
4 . 0 0  
RO .4  

22 163 

6 7 , 3  
:t 6 8 1 
11 * E 9  

3 :I. 5 t f? 

29,3013 
2 b e 7 4 9 

I1 .?SI;! 
104,? 

o , e * i o n  

7 z 3 , o n  

: 1 0 * 0  
11.;7!500 

33.00 

17,875 

3,?711 
7 !! p !3 h :i! 
*t b 9 7 13 I? 
3 6 , 1 9 9  

11.5 " t i l272 
:I. 13 I li! 2 7 1~ 

9 b i ~  n :? 
5840 i 7; 

I M F I N C; E R S 

5-25 



741,h8 
-73 I 7  

1 h I 7 I1 
4.lJO 
R 0 , 4  

22 6 3  

:I. 9 . 5 
4 ::; I '? 
2 2 , ;  

157.7 

2 9 , 3 0 8  
26 I749 

0,84!!11 
1 1 3 . 0  
h * I35 

1. + 9 e 1  
I1 I R3I3 

1 I 6 4 1  

I 
I 
I 
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STACK 
( F . )  
297 
:321 
327 
3 I. I! 
323 
314 

T METER T ,  
I N ( F , )  O U T ( F . )  

S 3 65 
68 h5 
7 0  65 
SQ Ab.  
71 66 
7 2  67 

I 

I 
I 
I 
I 
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I N P U T  DATA FOR F I L E  I : l 2 IHC 
T E S T  D A T E  - 111/2:L/81 
F'ROJECT :E - 4091-1.03 
T E S T  S I T E  - EUWEN A S P H A L T  
RUN I D  - 1-1-2 

X WATE:R:: 1.7,2h 
%. CARElON D I O X I D E =  5 .  o n  
x C A R E ~ O N  MONOXIDE= n . o o  
Y. OXYGEN= 15 6 31 

ANDERSEN MODEL HCSS IMF'ACTOR W/15 MICRON CYCL..ONE 

AVE. D E L T A  F =  0.97 I N C H E S  ti20 F A R  T I C I_ E DENS = 1 

METER TEMP. = 50.0 DEGREES F. D E L T A  H= 0+23 I N C H E S  HZO 
F ' I T O T  COEFF , = .8'1 H E T E R  UOL..= 5 ,909 CUE:IC FEET 

F'RUElE D I A . =  n e  156 INCHES 

C A L CUL A TED RES 1.1 L T S 

SAMI"LE UOI.. 6 -DRY STI), = 5.915 CU. F T .  DRY MO1.ECIJL.AR WT,- 29,41.  
SAMI-IE: UCIL.. . - w r  STD + = 7,  : l l 9  CIJ, F T  + WET MOL.E:C:IJL.AR Nl- 7:: 2 7 ,  .14 
:;r AC t: uEi..ocr.r Y= 41139.0 F ' T + / M I N +  X I S O t : I N E T I C =  93 , r! 
NO z z L E v E L o c 1.r Y = 3 7 0 4  + I FT, / M I N  6 SAMI-'L.ING RATE-AC:TIJAL= 0 + 5i8 C : l l +  F T / M I N  
MASS COLLECTED- Y i 2 : 1 , 6 0 0  MG. CYCLONE E:LANK= n + n n n  M G .  
L O A D I N G =  1 7 . 5 3 0 9 8  G R A I N / S C F  STAGE E:LANt<= O , ~ I I ~ I  M G .  
L O A D I N G  ( D RY ) :: 21 + 113003 G R A I N / S C F  F I I L T E R  E:LANI:= 0 . 4 0 0  M G ,  
RA'TE FOR :is MICRON CYCLONE c:u ' roFF= n .544 CI.I, FTIMIN 

1 
1514.00  

1309 I O  0 

1r!5,no 

1.54 

76.51. 

I .  $ 5 El 

178.42 

2 
1 ~ Y 5 7  . I 1 1  

13911 ,t3n 

5 b l  I 6 0 

h . 9 8  

83.4El 

7 . 1 5  

05.57 



I Z WATER= 2 0 . 0 0  
X CARE:ON D I O X I D E =  3 0 3 3  
X CARE:ON MONOXIDE:= 0 I 0 i )  
z OXYGEN= I :17,50 

I ANDERSEN MODEL I-ICSS IMPACTOR W/15 MICRON CYCLONE 

I STACK TEhlPERATlJKE= 335 + 9 DEGREES F. SAMPLING T I M E =  24,U M I N ,  
ElAR.  FRE:E;SURE= 2 7 - 4 6  I N C H E S  HG PRESSIJRE DROP= 0 , 00 :INCHES IHC; 
STAT IC F" FEE:SS LIRE= - 3 , (1 0 :I: N CI--l E S 1t.I 2 i) s A M F' I... E R 'r E M F + == .:j :3 :: . Y DE c.; F.: E E s F- a 

AWE. DELTA P= 0 .  42 INCI-IES 1-120 F' A KI' IC L E DENS = 1 
P I T O T  COEFF.= . a4 METER UOL..= 6,643 C1IE:IC FE:ET 1 
METER TEMP,= 39 .6  DEGREES F .  DELTA H= 0 .22  INCHES H 2 0  
F'K'0E:E D I A . =  0.195 INCHES 

I 
I 
z 
I 

C A L C: U L  A T E D R E ;  U L 1:; 

SAMPLE VDL + -DRY STD .= 6 . 9 1 1  CU. IFT. DRY MOLECULAR WT.: 29 I 2 3  
SAMPLE VOL. + -WET STD = 8 .6'l3 CU, F T ,  WET ML1LE:CULAR WT ,= ? l5*99 
STACt; VELOCITY:= 2816 + 7 FT. /MIN, z ISn t : INET: rC= 95.1 
NOZZLE: VI: L..CIC:I:.TY := 2679 + 3 F T  / M I I N  0 SAMl:'L.ING RATE-AC;TIJAL:; 0 + 556 C l l  + F T / M I t  
tlA!l;s CClL.L.E:C:'rED= 7854,5il:l M G .  C Y i: L CI N E: E: L A N t::: 0,000 MG. 

L O A D I N G I D R Y ) =  17.53096 GRAIN/SCF F I L T E R  E:LANK= 0 . 4 0 0  MG. 
RA.rE FOR 15 MICRON CYCLONE CUTOFF= 0,558 CU. F T / M I N  

L 0 A r> ING= 14.02477 GRAIN/SCF ! X A G E  E:LANM= o . n u o  MG, 

STA(:.;E: :U: 1 5  MICRON 1 2 CY[: [..ONE IW:I ... TER 
FINAL wr 77134.20 1520.00 184:L.UU 2289.20  245:!:3,911 

( M G )  

( M G )  
TARE: WT 1438.70 1451+50 1 4 4 1 * 6 0  1382.40 24389.20 

NET WT 6345.50  68.50 399.10 906,ao i31,ziu 

0 0 0 0 

15.05 11.51 6.45 1 . 8 9  .:::1,89 

:L I 0 4955 2 + 8369 3 3 + 0 4 I) :I 0 

1:3.16 8.61 3 0 4 9  ..:: 3 * 4 9 

9 . 8 7 ~ + 0 6  4. o0D-c 07 I. I nnD+OR 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 



INF 'UT DATA F O R  F I L E  I 1 4 H C  I T E S T  DATE - 111/21/81 
F'ROJECT 4J -- 4EIY i . -L83 I 

Z WATER= 20.00 
% CARE:ClN DIOXIDE:: 5 + 0 i l  
X CARE!:CIN MClNOX:IDE= il. 0 0  
X OXYGEN= 15.N 

ANDERSEN MDDE:L HCSS IMPACTOR H / i 5  MICRON CYCLONE 

1 STACK TEMPERATURE= 333.1 DEGREES F, S A M P L I N G  T I M E =  21 .0  M I N ,  
E:AR + PRESSURE= 29.24 I N C H E S  HG PRESSURE PROF= n . o n  INCHES tic 
ST AT I C  F' F: EEjS UR E= -~.II~.INCHES H?n SAMPLER TEMP, = 333.1 DEGREES F. 
AVE. DELTA F'= 0.87 I N C H E S  H 2 0  P A R T I C L E  DENS= 1 
P I T O T  COEFF; , = + 84  METER VOL.= 5.097 CL1E:IC F E E T  
METER ' rEMF,  = J . J . ~  DEGREES IF,  IDIELTA tl= 0 .2:3 I N C H E S  W . 0  cc 
I 

0.156 I N C H E S  

I, , CALCULATED RES LILTS 

S A H F L E  VDL -DRY S T D  + = 5.906 cu. FT, DRY MDLECUL I T . =  29 .41  
SAMPLE 'JUL..-WET STD. = 7.302 CU. F T .  WET MOLECULAR WT.= 27.13 

NO zz LE: v E LCI e: 1.r Y = 41. i l 3  + 5 F T  + /MIN. S A M P L I N G  RATE.-ACTlJAl.:: 0 5.45 C:l l  I F T / M I N  
STACK V E L O C I T Y =  41130.9 F T . / M I N .  X I S O t : I N E T I C =  1 n :I. . 6 

MASS C CI LIL EC: T ED = 12072.4011 M G .  CYCLONE BL.ANt:= n , o n o  M G ,  
LOADING= 2 6 . 9 0 9 5 2  G I I A I N / S C F  STAGE E:LANK= n . o n u  M G .  I L O A D I N G  ( D R Y )  = 33.63690 G R A I N / S C F  F I L T E R  E:LANt:= 0,400 MG,  

I 

I 
RATE F-CIR 15 M I C R O N  CYCLONE CUTOFF= 0 , 5 5 5  CU. F T / M I N  

STAGE 4: 15 MICRON 1 2 CYCLONE F I L T E R  
FINAL wr 12n54.00 1567.50 2131.70 2 3 m . 5 0  Z't716,hri 

1446 4i l  i : 3 8 ~ l I  0 fl i:3130 + 8 0  13911 611 2.4359 I 711 
( M G )  

NI IT WT 111607.60 1.77.50 750.90 977.90 1 ( M G )  CORRECTED 
F R A C T I O N  

CL!M. X I N I T H  F I L T E R  I FRACTICIN 

CUM. X 
WIT11 fl UT F I L T E R  

% O F  TOTAL 

x MTHCIU'T' FIL'TER 

82.41 1.39 5.83 7,60 

82,41 8 3 . 8 0  89.63 97.23 

84 + 75 1 * 4 3  6.00 7.81 

04.75 i36.19 W , ~ Y  i o o , n o  

0 n 0 0 

15.18 1 1 + 5 8  6.51 1.91 

3.18713 I1 6 , 2 7 2  0 6  3 + 83676 

1 3 . 7 6  8 I b R  3 + 52  

2 .T I~D+ o 7 €1 SYD+ o 7 i e :m>+ o o 

R 

356.50 

2 .77  

1 0 0 , o o  

.::: 1 * '? 1 

.:::3, 52 

COUNT 

1 THE CYICLDNE D 5 0  ASSUMES A (-.63) FDWEF: .... OF FLOW RATE (SRI CYCLONE I), 
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I N P U T  DATA FOR F I L E  I 2 1 C H C  
TEST DATE - 11/6/81 
FROJECT % - 4891L-83 
TEST S I T E  - E:OWEN ASPHALT 
RUN I D  - I-2-1.c 

% WATER= 17.00 
X CARE:ON D I O X I D E =  4.80 

% OXYGEN= 16,OO 
x CAKE:ON MONOXIDE= 0.00 

ANDERSEN MODEL HCSS IMPACTOR W/15 MICRON CYCLONE 

STACK TEMPERATURE= 357.3 DEGREES F. SAMF'LING T IME= 24.0 M I N .  
E:AR. PRESSURE= 29.40 INCHES HG PRESSURE DROP= 0 . 0 0  INCHES HG 
S T A T I C  PRESSURE= - 3 . 0 0  INCHES H20 SAMF'LER TEMP. = 359.3 DEGREES F. 
AVE. DELTA P= 1.13 INCHES H20 P A R T I C L E  DENS= 1 
P I T O T  COEFF.= ,84 METER V O L . =  6.789 CUE:IC FEET 
METER TEMP.= 57.0 DEGREES F. DELTA H= 0.24 INCHES HZO 
PRORE D I A + =  0.155 INCHES 

CALCULATED RESULTS 

I 
I 
I 
I 
I 
I 
I 

SAMPLE VOLa-DRY STD.= 6.814 CU. F T .  DRY MOLECULAR WT.= 29.41 
SAMPLE 'JOLa-WET STDe= 8,210 CU. F T .  WET MOLECULAR WT,= 27 * 47 
S T A C t: VEL. 0 C I T Y  = 4630.1 FT. /MIN .  % I S O K I N E T I C =  89.7 
NOZZLE VELOCITY= 4155+1 FT, /MIN .  SAMPLING RATE-ACTUAL= 0.544 C U B  F T / M I  

LOADING= 5,45791 GRAIN/SCF STAGE E:LANt:= 0.0110 MG, 

RATE FOR 15 MICRON CYCLONE CUTOFF= 0.585 CU, F T / M I N  
I 

M h S S C 0 L.LEC T E D = 2903.601 MG. CYCLONE E:L.ANK= O.IIII~ MG,  

LOADING(DRY)= 6,57580 G R A I N / S C F  F I L T E R  E:LANK= 0.600 PIG. 

STAGE # 15 MICRON 1 
F I N A L  WT 3521.10 1432.30 

T A W  W'r 13yz.rio 1306.70 
( M G )  

( M G )  
NET WT 2127.10 45.40 

FRACTION 
( MG > CORRECTED 

73.33 1.57 

73.33 74.90 

74.89 . 1 . 6 0  

74.09 76+50 

2 CYCLONE F I L T E R  
ihn8.60 1835.50 2418~,io 

1 3 €1 6 .8 0 1 3 D 9  .2  0 2 4 1.2 7 + 7 0 

221 80 i t  46. 30 

7.64 15.37 

82.54 97.91 

7.00 15,70 

8 4 I :I I1 :I. i! I! + 0 I1 

n 0 

h.58 1 .?H 

1,64553 1,tlOc>3:1. 

0.78 3 . b :t 

60.80 

2 . 0 9  

ioo.00 

.::: 1 I ?A 

.::: 3 b 1 

TI-II-I CYCL.Ob!E D50 ASSUMES A i . - + & 3 )  FONER bF FL.OW RATE (SRI CYCLONE I:! 
j -34  

I 
I 
1 
1 
I 
I 
I 
I 
1 
I 



:I bJ I" 1J 'I I:! 0 1 A F 0 R F' I I_ E: I2 2 B I I  C: 
x W A l E : R =  2 u 6 0 II 
x cAm:rm DIOXIDE= 3.33 

T E S T  S I T E  - E:OWEN ASF't,lALT X CARE:ON MONOXIDE- 0 . 0 0  
- I-:!-ze % OXYGEN= 17 ,50  

ANDERSEN MODEL HCSS IMF'ACTOR W/15 M I C R O N  I::YCI..CINE! 

:!;'rAi:t: TEMF'ERATIJI~E= 336, 0 DEGREES ty , SAMPLING ' r I M E : =  24 + o  MIN. 
E:RIE. F'RESSlIRE= 27.47 I N C H E S  t iG PRESSURE DR OF'= 0 I 0 0  I N C H E S  I i G  
S T A T I C  PRESSURE= -7 ,,40 I N C H E S  H 2 0  SAMPLER TEMF'. = 336.8 DEGREES F. 
RUE. D E L T A  F'= 0,72 I N C H E S  H 2 0  P A R T I C L E  DENS= 1. 
F'IT13T COEFF. = . E14 METER UOL..= 6 .4U6 C l J E l I C  F E E T  
METKR 'TEMP, = 4 7 . 1  DEGREE:S F. D E L T A  1-1- u .21 I N C H E S  1H20 

I 
I 
1 F'KOElE D I A  .= 0,156 I N C H E S  

I C A L C U L A T E D  R E S LIL T S 

SAMF'LE L'UL., -DRY STD.  = 6.571 cu. 1-T. DRY MCILE:CUL.AR W T  . =  20  I 2 3  
SAMF'LE UOL. -WET 8.213 CIJ. F-T. WET MOLECULAK W l . =  26.77 
S T  A C t: VE  L O  C 1 . T  Y = 4 1 3 7 . 0  F T .  / M I N ,  % I S O K I N E T I C =  76. 0 
N O Z Z L E  U E L O C I ~ T Y =  3975.4 F T . / M I N .  SAMF'LINC RATE-ACTUAL= 0+521? C l l .  F T / M I N  
MAS8 COLLECTED= 7Y1 :3 .000  M G .  CYCLONE E:LANt:= O , I I O I J  M G ,  
L 0 AD I N  G = 1.4 +Pht337 GRAIN/SI,F STAGE: E:I..ANK= o , n o n  M G .  
LOADING; ( D R Y  1 =: 10,5;a=, J 10 GRAIN/!;CF F I L T E R  E:l..ANI-:z: n *t 0 (I M G 

I 
I 

K A T E  FClli 15 M1I:RON CYCLONE C l I T U F F ~ =  0 . 5 1 I 1  CU. F T / M I N  

STAGE # 15 MICRON 1 - 7 CYCLONE F I L . T E R  
7262,;o i : j17,40 200-1, i .o  2447.00 24477,40  

1 
lF:t4g\ WT 

TARE: WT 1:381.20 13711.'tO 1383 .00  1 3 R 0 . 8 0  Z 4 2 7 6 . 4 0  

F R A C T I O N  7 6 + 4 8  
i: WITHOUT F I L T E F <  
CUM, X 76.48 
WITHClU.1 F I L T E R  
I 

0 

D 5 0  S I Z E  15.56 1 !M ICRONS)  
[)i.I/DLCIGIl 

1 2 7 . 0 0  621+10 

1 .hO 7.05 

75.93 E l 3  * 78 

:L.65 8.08 

7a, 13 86,20 

0 U 

11 .74  6.63 

1 * 7.179 1 4 69574 

1:3 * 5 2  0 + 0 2  

1 + 7 Y D + 0 7  6.57D-tO7 

1 0 h 1 . . 0 0  

:1:3 . 4 I 

7 7 * :I. 9 

13.80 

:I. 0 I1 * 0 0 

0 

1.96  

3 * 76255 

3.60 

L + 2 9 D + 0 8  

2 2 2 . 6 0  

2 . 8 1  

1 0 0 . 1 1 0  

-:: 1 , 7 6 

.::I 3 , 6 0 

. I l iE CYI::L.ClNlI 050 ASSUMES n ( - , 6 3 !  .F'OWEK ilF F-L~C1I.I R A T E  !SRI C:YCI..CINII I:) 
5-35. 
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C A L C  LJL ATED RESLJILT S 

SAMFLE: W~JL. -DRY s r D  . = 6.530 C:U. F T .  13RY MOLECUL.AR WT.= 2 9  * 23 
SAMPLE WOL .-WET s r t i .  = ~ ~ 2 2 7  CU. F r ,  WET MOLECULAR W T , =  Z h  0 91. 
STACK W E L O C I T Y -  2582.3 F T . / M I N .  X I S O t : I N E T I C =  9!, . 1 

I 
I 
I 
I 
I 
I 
I 

NOZZLE VEL. O C I T  Y = 2558 a 9 F T .  /MIN e SAMF'LINT. RATE-ACTIJAI..= 0 S 5 . 3 : L  Cub  F T / M I  
M A  5; S C O L.L. E C T E D = 5 3 0 0 .  Oil1 M G ,  CYCLONE E:L.ANt:= i i . n o n  MC. 
LOADING= 10 + IO1367 GRAIN/ .SCF S7~AGE E : L A N t < =  i l . O l 1 1 7  MG. 
L O A D I N G ( D R Y ) =  1 . 2  + 73776 i;FiAIN/SCF-' F I I L T E R  E:LANK=: 0.4011 M G .  
R A T E  FOR 15 M I C R O N  CYCLONE CUTOFF= 0,554 CIJ. IFT /MIN  

( M G )  COIIRECTED 

X ill- TI:)TRL. 

WITH I F I L T E R  

FI;'AC~:II:IN 

CUM. X 

F K A C T I O N  
% WITHOU'T' F I L T E R  
C:UM * %: 
W 1 T HI1 1.11 F I L T C R 

J E T  VEL, 
( C M / S E C )  

D5O S I Z E  
( M I C R O N S )  

[) M ,(' D I.. c1 i: I) 
( i; I:< A I N  ,' 5; c: F' ) 

GI I i3  ME:AN 
( M I C R O N S )  

COUNT 
F ' A l i  T I C L  E 

77.14 1. * :t :? 6.73 1:3+06 1. * 1. 6 

77.14 70.26 9'1 I 7 9 9t3+04 i o n , o o  

78.04  1.13 6.81 14.02 

78.n1 77.17 85,78 100.00 

0 0 0 n 

1 5 . 4 2  lS.67 6.53 1*74 .:::1.94 

0+94260 2+7:3331. 2.6334:l. 

1 3 I 4 3 a+79 3 , 5 7  .::: 3 5 7 

S+67D+Oh 3+05D+~07 ? . 1 2 D + 0 7  

I 
I 

I 
I 
I 
I 
I 
I 
I 



I N P U T  DATA F O R  F I L E  I2 ' IHC I T E S T  D A T E  - 1 0 / 2 2 / 8 1  
PROJECT - 1091-~83 
T E S T  S I T E  - BOWEN ASPHALT 

- I..2-4 

7" WATER= 2 n . 4 0  
Z CAF:E:ON D I O X I D E =  3.33 
X CARElON MONOXIDE= 0 .  U0 
7" OXYGEN= 1.7 . 5 L! 

AND E R 5; E N  M C! ID EL. t i  CS S I M  F' AC T OR bl/ 1 5 MI C R 0 N CY C 1. c) N F; 

1 STACK TEMPERATURE= 338 6 DEGREES F . SAMFLII'IG TIME:=: z't I n M:I" 
E:AR, F17E:SSUKE- 29 e 15 I N C H E S  bIG FRESSURE:: DF: rjv.:: 0 0 0 I N C H E S  IHC; 
S T A T I C  F'RE:SS LIRE- - 2 A 0  I N C H E S  H 2 0  SAMF'ILEK TEI IFb  = 33El 9 b DEGF.:EE:9 F 
AUE. D E L T A  IF'= 0 . 7 5  I N C t i E s  w n  P A R T I C L E  DENS-. 1~ 
F I T O T  COEI-F, = * 0 4  METER U O L + =  6,792 CUE:I:C IFEET 
METER TEMP.= 48.2 DEGREES F.  D E L T A  H= 0,23 INCHES 1-120 
I 
1 F'R0E:E D I A , =  

1 

0 , 1 5 6  I N C H E S  

C A L C U L A T E D  RESUL.TS 

SAMPLE UOL.  .-DRY 5TU. = 6.947 C:U. F T ,  IDKY MOLE:CI.ILAR W'T .=  2Y * 23 
SAMPLE UOL. -WET !<TU = 8.736 CU. IFT. WET t1OLECULAl i  WT.= 26 b 93 
STACK VELOCITY:: 37'16.4 F T .  / M I N  * % I S O t < I N E T I C =  1 1 3 * 2  
N O  z ZL E u E Lo c 1.r Y :: 42'11.5 F T  + / M I N ,  SAMF'L.ING F:RTE-ACTIJAL= 0 ,563 C : U ,  F T / M I N  

1 1 7 6 3 . 3 0 2  M G .  CYCLONE E L A N K =  o . o n o  M G ~  
L 0 A D I N G = 2 0 . 7 7 9 3 4  G R A I N / S C F  STAGE E:LANI-<= o . o o n  M G .  
L O A D I N G  (DRY ) =  2 6 , 1 3 0 9 6  G R A I N / S C F  F I L T E R  E:LANt:-: 0 . 4 0 0  M G ,  

I 

1 

I MASS COLLECTED= 

R A T E  F O R  15 MICRON CYCLONE CUTOFF= 0 . 5 6 2  CU. F T / M I N  

STAGE: # 15 H I C R U N  2 CYCL.ONE IFIL.TER 

X OF T O T A L  
CUM. % 7 7 , 0 9  00.55 ~ 7 ~ 0 7  95.91 i o n , o o  I W I T H  F I L T E R  I F R A C T I O N  80.39 3 . 6 0  6 . 8 0  9 . 2 1  
i! N I T H O U T  F ILTER 

W:ITbIOLIT F-Il.TEI? 
CUM. % 80 .:19 03.99 90 .79  1 n o . o n  

JIrT UE:I-, 0 0 0 0 

DSII  S I Z E  1 4 , Y B  1:L . I 6  6 , 4 1  :L,O8 .:::I.REl 

DH/DLOGD 6 . 1 8 4 9 0  5.37576 3.41925 

GEU MEAN 13.10 0.58 3 , 1 0 .::: 3 4 c. 

FAR T I C  L E 5 . 8 4 ~ + 0 7  7 . 7 6 ~ + 0 7  i , 2 3 D + n n  

( C M / S E C )  

( G R A I N S / S C F )  

COUNT 

TI--IE CYCLONE: D 5 0  ASSl IMCS A ( - .  63) F'OWEK OF FI..OH I i R T E  (!$l?I CYCI  ... CINI: :I) 
~ ~. 

5-31 
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I X WATE:R- 1 .7.27 
X C I? IF< E: 0 N D I: O X I  I) E =L 4.51) 
X C A R B O N  MONOXIDE= 0 + 011 
% OXYGEN= I 1 C . 5 0  

- 
ANDERSEN MODEL HCSS IMPACTOR W/15 MICRON CYCLONE 

1 
1 
1 

S T A C K  TEMPERATURE= 347. 4 DECREES F . SAMFLING TIME= 24 e n MIN, 
E:AR. F'REEiSIJRE= 2 9 ,  1 R  I N C H E S  IHG PRESSURE DROP=: 0 + o n  INCHES itic 
S T A T  I I3 I:, R E: S S U RE= -?,9O I N C H E S  H 2 0  SAMPLER TEMP, = 347,4 [)EGF:EES F'+ 
AUK. lDl::l-'lfJ IF'= 1 I 07 I N C H E S  1-120 IF' A R T I  I: L E D E:N S:= 1 
F:ITl:II C:CIE:FF = .a4 METER UCIL. + ::: h.7E14 CUElIC IFEET 
MlZ'Tfi:R 'TE-MP.:: 60,'; DEGREES F. D E L T A  H= 0 a 24 :INC:t.IES 1-1'70 
pROE:E D:[A, = 0 . 1 5 5  :INCHES 

CALCULATED RES U I_. T S 

SANl"LE V O L  .-DRY STD 6.713 CU. FT ,  DRY MOLECULAR WT.= 
SAMPLE VCIL.. -WET S T D  + =  0 . 1 1 4  CLI. F T .  WET MOLECULAR UT.=  
:iTAi::t: V E L O C I T Y =  4'il)7 + 2 F T  / M I N  I X I S O E I N E T I C =  
E.! OZZ L E: VI!: I_. c1 c: 1'1 Y = 407h + 7 FT. / M I N  + SAMFI..ING RATE--.ACTI.!AI..= 
MAC; 5; C0L.L.. ECTEU:= 73 d12 5 I) 0 Mi; e c Y 1: I._ O NE 1.1 L~. A N It: = 
I._ 0 A u I N c: = 
1.0 A [)I t4 i:.; ( [) R Y > = 1.6.9?cr*  i GRAIN/SC:F FII..TI=17 EII..ANK=: 
RATl: IFOk 15 MI1:RON CYCLONE CUTOFF=: 0 .572 TU, IFT/MIN 

1. 'I I 0 I1 2 5 (I G F;: A I N / S C: F S T A I.; I-: El I... A N  I.: =: 

I 
I 
I 
I 

CI.1, F T i ' M I N  
M C . 
M C .  
M C. 

77.66 4 * ? 5  2.72 1:3 * 24 1 A1 

77 + 66 82 t h?. 85 I34 9 8 + 5 9  i n n , n n  

7 8 . 7 0  5,03 2.76 1 3 + 4 0  

78 I 78 83.90 86.57 1 0 0 + 0 0  

0 0 0 0 

15,65 1. 1 0 7't 6 , 6 :t :L , (J  7 .::: 1 , YJ 7 

5.554'12 1,52783 3.52"77:1. 

1. :3 1 5& Ei.01 3 6 I :1 .::: 3 4 1 

5 , 1 ) 7 D . t 0 7  2 . 1 5 D + O 7  1 .2 : lD+OH 

I 
I 
I 
I 
I 

1HE CYCLONE D 5 0  ASSLlMES A ( - . 6 3 )  F'OblER OF FLOW R A T E  (SRI CYCLONE I)+ 
5-36 



INFI.!T DATA FOR FIILE I3ZHC:  
TEST DATE - ill/26/R1 
PROJECT # - 4fJC91-L83 
TEST S I T E  - E:OWEN ASPHALT 

I 
1 RUN I D  - 1-3-2 

:C WATER= 211 + 6 4  
:< CARE:ON D I O X I D E =  3.50 

x OXYGEN.: 16.70 
x CAREON MONOXIDE= 0.00 

ANDERSEN MODEL HCSS IMPACTOR 61/15 MICRON CYCLONE 

1 STACK TEMF'E:RATIJRE= 344 .0  DEGREES F. SAHF'LINC T IME= 21,O MIN. 
E:AR I F:'RESSIJRE= 27.18  INCHES IHG ' PRESSURE DRLIP- 0 , 0 0  INCHES tiG 
S T A T I C  PRESSURE= -2a10 INCHES H20 SAMFLER TEHF'. = 3 4 4 . 0  DEGREES F ,  
AWE. DELTA F'= 0.95  INCHES HZO P A R T I C L E  DENS= 1 
P I T O T  COEFF.= , a4 METER UOL.= 6 , 7 1 7  CUE:IC FEET 
METER TEMP.= 69.4 DEGREES F. DELTA H- 0 ,22  INCHES 1-120 
I 
1 PROE:E DIA.= 0.156 I N C H E S  

C AL C 11 L A  TED RES LJ L T S 

SAMPLE UCIL + -DRY EiTD + = 6.534 CIJ, F T .  IDRY MC1LFC:UlLAR NT.= 29.23 
SAMI"1.E UOL, -WET STD (3.233 CU. FT. MET MOLECULAR W'T',::: Z h . 9 1  
s 'I AC: t< u E L o c r r  Y =  4252 + 8 F T  + /PUN, Z I S O E I N E T I C =  95.4 
NOZZLE: U E 1.. O C: I T  Y = 41158 a 3 F T  / M I N  + SAMPLING RATE-ACTIJAL:: 0 + 539 CIJ I IFT/MIN 

L. 0 A ID I NG = 14,98075 GRAIN/SCF STAGE €:LANK:: 0 , 0 0 0  M G .  
LOADING ( m y )  = i a .87695  GRAIN/SCF FILTER BLANK= 0 . 4 0 0  M G .  
RATE FOR 15 MICRON CYCLONE CUTOFF= 0,568 CU. F T / M I N  

M A  $3 S C 0 L L E  C: T E D = 7992.001 MG. CYCLONE E:LANK= o , o n o  M G .  

I 
I 
I 

STAGE # 15 MICRON 1 2 CYCLONE F I L T E R  
FINAL w'r 7473.60 1'168.90 1886.90 2360.70 24883.80 

1380 .60  1:387.90 i381 .20  1383.20 24508.60 

NET 61T 61 :L3.0 0 1 (Mi;)  CORRECTED 
FRACTION 
x OF TOTAL 

C l J M +  X I WITH F I L T E R  , FRAC:TICIN 
X WITHOUT F I L T E R  
CUM* x 
W :I I IHO UT' F I  1. TIER 

76 + 49 

76.49 

79.42 

7 9 I 4 2 

0 

1.5,51 

I T E r E i C L O N E  D 5 0  ASSUMES A 

0 1 . 0 0  505.70 

1 . 0 1  6.33 

77.50 83  6 83  

1 .05  6 , 5 7  

0 0 . 4 7  87 6 0 4  

0 0 

:t 1 * 69 6,;a 

1,23580 3*79580 

13.46 8 . 7 7  

. l l D + 0 7  5,36D+07 

997 + 5 0  294.00 

12.48 3 , 6 9  

96.31 1 . 0 0 . i J O  

12.96 

: 100 ,00  

.Z2D+00  

( - + 6 3 )  POWER OF ... F L O W  RATE (SKI CYCLONE I), 
3-39 



I 

C A LClJL ATED R E S U L T S  

SAMPLE vaL.. -DEY STD. = 6 . 9 1 0  CU, F T ,  DRY NULECULAR WT.= 29 * 3 G  
SAMF'ILE VClL ,-WET S T D  4 = 8.352 CU. F T ,  WET MOl.ECIJLAR WT..; 2 7 , 4 1  
S'TAC:K V E L O C I T Y =  2754 a (3 F T  + / M I N  . X I S O t : I N E T I C =  8 9 , 7  
N O Z Z L E  V E L O C I T Y =  2655 + 3 FT + / M I N  + S A M P L I N G  RATE-ACTUAL= 0 0 551. Ell F T / M I N  
MASS COLL.ECTED= 4638 099 MG . I: Y C L 0 NE 8 1. A N  t:= 0 . 0 0 0  M G .  
L O R D I N G =  8 + 57138 G K A I N / S C F  STAGE E:LAi.(K= 0 , 0 0 0  M G .  
LOADING(DRY)= 1 0  . 3 6 0 6 6  G R A I N / S C F  F - I L T E R  €:LANK= 0 ~ 4 0 0  M G .  

I 
I 

R A T E  FUR 15 M I C R O N  CYCLONE CUTOFF= 0,574 CU. F T / M I N  

X i:lF 'TOTAL 

WI 'Tt .1  F- ILTEIR 
CUM. X 

FI? A C T:T i3 N 
X WITHOUT F I L T E R  
CUM. % 
W I T  t i  OUT F I L T E R  

JET V E L ,  

D 5 0  S I Z E  

DH/DL.CIGU 

GE:O MEAN 

PAI: ITICLE 

i CM/SEC) 

(MICIICINS)  

( G R A I N S / S C F )  

i M I C l i U N S !  

CCIUNT 

I 
I 
I - 

I 
I 
P 
I 
I 
I 
I 



X blATER= 2 0 . ~ 4  

x OARE:ON MONOXIDE= o . n o  
X CARE:ON D I O X I D E =  3.511 

X OXYGEN-: l h .7U  

ANDERSEN MODEL I-ICSS IMPACTOR W/1!5 MICRON CYCLONE 

1 STACK .TEMPERATIJRE-; 3 4 1  a 5 DEGREES F. S A M P L I N G  T I M E =  22.0 MIN. 
E : A K ,  FI IESSURE= Z Y . 0 9  I N C H E S  HG F'R E S S LI R E DR UP :: o + n o .  I N c t i E s  FIG 
S T A T I C  F'RESSIJKE= -1 ,.10 I N C H E S  HZO SAMPLER TEMF. = 341.5 DEGREES F. 
AUE, D E L T A  F'= 0+?3 I N C H E S  HZO F A R  7 ~ 1  C L E: DENS := 1 
F I I O ' T  COEFF , = .84 METER UUL..= 1 . 3 4 9  C1IE:IC F E E T  
METER TEMF, = 71.7 DEGREES F ,  D E L T A  H:: n,?4 I N c t i E s  t i z o  
I 
1 F'ROEIE D I A . =  0.156 I N C H E S  

I CALCULATED I? E S 11 L 1-S 



I N P l I l ~  I D A T A  IFOR F I L E  I11.I..K 
TES'T [ ) M E  - 1l1/3 l l / I3L 
PROJECT :k -- 4BY1I--E13 
T E S T  SITE - EClblEN ASPHALT 
RUN I D  - I-4--1. 

X WATER:: I. 6 I 4 :I. 
X CARE:ClN DIOXIDE:: :  2 , 13 :3 
X CARE:ON MClNOXII)E:=: 11 I1 1) 
X OXYGEN= : L I 5 . E 1 3  

ANDERSEN MODEL HCSS I M P A C T O R  N /15  MICRON CYCLONE 

s.rAct: TEMPERATURE= 3 3 3 . 3  DEGREES F , SAMF'I-Ib!G T I M E -  2 4 . 0  M I N ,  

s.r Ar I c P R E s su ti E = - 2 . 2 0  I N C H E S  H 2 0  SAMPLER TEi-lP+ = 333.3 DEGREES F ,  
AWE, D E L T A  P= 0 . 7 1  I N C H E S  H 2 0  P A R T I C L E  DENS= 1 
P I T O T  COEFF.  = . a4 METER V O L . =  6 . 9 2 8  CUE:IC F E E T  
METER TEMP. = 63.6 DEGREES F,  D E L T A  H= 0 . 2 4  I N C H E S  HZO 
F'R0E:E D I A . =  0 + 155 I N C H E S  

EAK. F'RESSI.IRE= 27.0:L I N C H E S  HG PRESSURE DROP= 0 .  0 0  INCHES t iG 

C A L C U L A  T E D  R E S IJ L T S 

1 
I 
I 
I 
I 
I 
I 

SAMPLE VOL.-DRY S T D . =  6.775 CU. F T .  DRY MOLECULAR LIT.= 29+13  

STACK UI ILC lC ITY=  3618.5 F T  . /MIb!.  X I S O K I N E T I C =  1 :I. 0 . 1 
N O Z Z L E  V E L O C I T Y =  ' t o  1113 + 1 F T  / M I N .  S A M F ' L I N G  RATE--AC:TUAI-= 0 + 527 CU . FT/MI :  

SAMPLE UOLa-WET S T D . =  8 . 1 0 6  CU. FT. WET MOLECULAR NT,= 2 7 , 3 0  

M A S S C O L  L. E C T E I  I) = 334B.601  M G .  CYCILONE E:LANK= n , n o n  MG. 
1.. O 1: D I N G  = b + 37549 G R A I N / S C F  S T A G E  ELANK:: O . I I O O  M G .  I ILOAEING ( D E Y )  := 7 * A 2 7 0 9  GRAIN,'SCl' F - I L T E R  E:LANIK= O . I I I l 1  MG. 
l:<ATE FOI;: 1; M I C R O N  C:YCLONE C:lITOFF= 0 .556 CU. I F T / M I N  

( ? i G )  CORZECTED 
F K A C'T IO N 

CLIM, i! 

F R n  C T I O N  
i! W I T H O U T  F I L T E R  
CUM, x 
I.(:ITtiOU'T F I L T E R  

i! OF T O T A L  

N I T H  F I L T E R  

64.1'9 

64.19 

67.77 

67.77 

0 

15 t 52  

1 *'15 9 , u i  

6 5 . 6 3  7 4  $65 

1.53 9,52 

6 0 . 3 0  78.O:L  

2 0  6 0 7  

9 4 * 7 I .  

71 0 I.? 

i n o + o o  

n 

1,95 

7.40897 

3 ,59  

9 + 3 0 D - + 0 7  

1 
I 
a 
I 
I 
I 
I 
I 
I 
I 



X WATE:R= :I, 7 b 27 

X CARE:CIN M O N O X I D E : =  0 a (1 0 
X OXYGEN:' :I. 4 I 5 0 

x C:Al?E:ClN DI[ IXI I )E-  4,517 

ANDERSEN MODEI.. HC:SS I M P A C T O R  1.!/1!5 M I C R O N  CYCLONE 

%TACK TEMI"ERATURE= 341. 6 DEGREES 1:. S A M P L I N G  T I M E =  2 l + O  M I N ,  
E A R ,  F'RE:SSURE:= 29.16 I N C H E S  HG PI? ES 5 1.1 RE D R 0 F'= 0 0 0 0  I N C t 4 E S  HC 

AWE. D E L T A  P= 0.71 I N C H E S  H2O IF 'ARTICLE DENS= 1 
F"ITO'1 COEFF. = 184 METER V f l L , -  7 ,  112 CI.IE:IC F E E T  
METER TEMP,= 
F'ROE:E D I A  , = 0.155 I N C H E S  

S T A T I C  PR E S S UR E = -2 .90  I N C H E S  H2Il  SAMPLER TEMP. = 341.~6 InErxxES F +  

I 
I 

73.9 DEGREES F. D E L T A  H= n.25 I N c t i E s  HZO 

C A L C U L A T E D  R E S U L T S  

SAMPLE VOL.. -0RY STD. = 6,857 CU. F T ,  DRY MOL.ECULAR W T + =  2n * 38 
SAMPLE VOL. -WET s r [ ) .  = 8.280 CU, F T .  MET MOLECULAR MT.= 27.41 
% T A C K  VELOCITY:: 3719.3 F T . / M I N .  Z I S O K I N E T I C =  1 :t :L + 2 
N O Z Z L E  V E L O C I T Y =  4137.2 FT. /MIN.  S A M P L I N G  RATE-ACTUAL= 0,542 CU. F T / M I N  

L O A D I N G =  8.3554'1 GKAIN/CiCF STAGE E:LANt:= 0 . 0 0 0  HG. 

R A T E  FOR 15 MICRON CYCLONE CUTOFF= 0.565 CU. F T i M I N  

MASS COLLECTED= 11a7.200 M G .  CYCLONE E:LANK= o , n o o  MG. 

L O A D I N G ( D R Y  ) =  in, 07964 GRAIN/SCF FILTER Ei-ANt:= 0 , 4 0 0  MG. 

I 
STAGE 8 15 MICRON 1 2 CYCLONE F I L T E R  
F I N A L  WT 1 6 1 8 . 0 0  1470.00 1746,110 2034.00 2 4 0 7 7 . 0 0  

i : 3 7 6 , n n  1371.60 1397.20 1391.20 23923,111 
( H E )  

NET WT 3242.00 7 8 . 4 0  348.80 612.5'0 175.20 I ( M G )  CCIIIRECTED 

X OF T O T A L  

I W I T H  F I L T E R  I F~KACT1I:lI.I 75.19 1.82 8.07 11,71 

F F: A C.T J 0 N 72.25 1.75 7.77 14 I33  3 . 9 0  

CUM. 1 72.25 7 4 . 0 0  01.77 76.1.0 ~ o n , n o  

X WITHC1U.T F I L T E R  
CUM. x 7'5.19 77,OO ~15.0~ 1 1 i n . 0 0  
W I T  HO UT F I L 1.1; Ti 

I1 0 n n 

5-43  



ANDER8E:N MODE:I... It.ICSS IMPACTCIR N/15 MICRON C:YCLCINE! 

'.;TACI-: TEMPERATURE= 337 + 7 DEGREES F SAMPILING TIME- 30 + n MIN. 
BAK.  F'RESSlIRE= 29 .01  INCHES HG FR ESSUR El: DF;OP= n + n n :TNCI-IES IHG 
ST A ' T I C  P I;' ESS UR E= --2,20 I N C H E S  HZO SAMF'I..E:R TEMP. = 3 3 7 + 7  DEGREEIS F .  
AWE+ DEL'TA F'= 0 . 4 1  I N C H E S  H2O PA wrm- t: DENS= :1 
[:'IT('JT CUEFF I = * 04 METER 'JCJL., = 8,Y51 C1IE : IC  FEET 
METER .TEMP 7: i ' [ J + ( ?  DEGREES F. DELTA ti- n $ 2 ;  INCHES iwn 
F-'ROE:E D I R . =  0 1.05 I N C H E S  

(1 A L C  1J L AT E D Ti E S CIL T S 

SAkil"I-E VOL., -DRY STD = 0.634 CU. F T .  DRY MOL.ECUI-AFi WT.= 29 :1:3 

STACK WELOCITY= Z 7 7 7 . 0  F T . / M I N .  % I S O t : I N E T I C =  9 3 # 6  I 
I 
I 
I 

SAMPLE V O L  -WE.T S T D .  = 10.329 CU. F T ,  WET MOI..ECUI..AR N T . =  ~ 7 ~ 3 0  

NOZZLE VELOCITY= Z A ~ Z  * z FT * /MIN. SAMPLING RATE-ACTIJAL= n .54n cu , FT/MIN 
M A  .cj S COLLECT ED = 9765,099 nC;. CYCLONE EIl.ANt<= n . n n n  M G ,  
LOADING= 1 4 , 5 9 0 4 5  GRAIN/SCF STAGE E:I.LANK= o . n n u  MG. 
LOADING (DRY ) =  17.1547E1 GRAIN/SCF F I L T E R  E;LANK- n.;nn nG. 
w r E  FOR 1; MICRON CYCLONE CUTOFF= 0,561 C U +  FT/MIN 

STAGE # 15 M I C R O N  1 z CYCLONE FIL.TETi 
F I N A L  CIT 9 i 7 8 . 0 0  i 1 ~ 9 . 4 ( 1  1735.00 ~ 2 h i . 2 0  2 4 6 4 1 . 5 0  

TARE wr 
i M G )  

i M G )  COliRECTED 

% OF .TOTAL 

WITH IF ILTER 

FRA C T I O N 

Cl!M. x 

F R A CT :t (3 N 
X WITIHOUT F I L T E R  
CUH. x 
w 1-r i i  o u.r F IL TE i i  

JE:T VEIL. 

79,92 0 . 9 1  5 .64  0 .9 ;  

79 I92  00.73 86 + 3 7  9 5 . 3 2  

03 I 7 3  n .96 5 . 9 2  9 . 3 6  

83 .73  0 4 . 4 9  9 0 . 6 : ~  1 0 0 . n n  

I 
I 
I 
I 
I 
I 
I 

e 
I 
I 
I 
I 
I 
I 
I 



:INIWT D K T R  IFOR FII..E IYM: 
'TEST DA'TE - 1! l / : 30 /81  
PROJECT # -. 'IOYiL-83 
TEST S I T E  - IKOWEN ASPHALT 

I 
!RUN I D  - 1 - 4 - 4  

X WATER:: Lh*-ll 
X CARE:ON IDIOXIDE= 2 . 8 3  

x OXYGEN= i b , 8 3  
x CARE:ON MONOXIDE= 0 ,  n o  

ANDERSEN HODEL. I-ICSS 1:MPAC:TOR W/I5 M:ICRClN CYCLONE 

1 STACK TEMPERATURE= 340 .0  DEGREES F SAMF'LING T I M E =  30 + 0 M I N I  
E:AR, PRESSURE= 2 9 . 0 4  INCHES HG PRESSURE DROP= 0 . 0 0  INCHES HG 
S T A T I C  PRESSURE= --2.20 INCHEB itizn SAMF'I..EF: TEMP, = 341) .0 DEGRE:ES F'. 
AuE, Uli:I-TA F'- 0.73  INCHES t i 2 0  IF' A I I  T I C  I__ 1: I3 I: N S :=: 1 
P I T O T  COE:FF.  = + 04  METER Ui:)L , =: ~ 3 ,  mn c imi :  I-TET 
METEF: TEMP.= 7 3 . 1  C)EC;REE:S F .  DELTA H= 0. 25 INC~IE;:S w o  
I 

I C A I  LCUILA7~EU l i  E S l l L  TS 

FRACTION I X OF TOTAL. 
CLIM, X 

W 31.T 1-1 I FRAC:TIC)N 
% MITt-IOU'T F I L T E R  
CUM. z 

I:' I L T  IEli 

M I  I HOl! T F I  I_ T E lR 

79 I57 1.46 7.16 

78 + 57 00 + 04 97.3.9 

t33 * 92 :L * 5 6 7.65 

03 I 9 2  85.48 93.1.3 

0 0 0 

:15 + :5 4 11 *7 i .  6.60 

6.43 

93.63 

6 * E17 

o 11 * n ii 

i! 

L e 5  

2 2 n'lh:! 5 + 3 13 1 i) 2 + 25 il75 

I. :3 + 'I 9 9.79 3 4 5 5 ,  

7 - 7  6 D+ i17 2 I il 2 D . t  0 7 7 + 4 0 D + 0 7 

777.30 

5.37 

i o 0  o n  

-::i ~ 95 

.:I' 3 * 5 y 

_,. . . ... . .  

5-45 
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METHOD 17 (OUTLET m S S )  
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I 

D R Y  tl O L E C l I L  AR WEli:l-I'T= I W I I T  MillLFIClIL A R  L(E:IGIHT= 
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x x ME:TISICI iJN1:T'; x x 

0 , 8 4 0 0  
60 . i !  

I 
a 
I 
I 
I 
I 
1 
I 
I 
I 
1 
d 
1 
I 
I 
I 
I 
I 
I 



9 

1 :I. I lo 1 2 

I 
1 
I 
I 
E 
I 
I 
1 
I 
I 
1 

13 8 7 2  
'.2 :1 7 2  

L . i1 11 2 . 0 5  30R 71 75 
1 . 0 0  7 , ,00  3 I) (? B El 7 't 
1.111 2.50  3 0 4  0 2  7 5  
:t + 1 I1 2 . 4 0  3 0 5  8 5 7 5 
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1 * :3 0 
1 4 il 
1. . ;! 0 
:I :+ il 
1. a I: ii 
:t I 4 u 
:t 1 :3 0 
:L ;? II 
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I 
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1:. 

:3 

5 
A 

1 4 

1;  
1 :I. I :Ii1 12 

0 I I3 il 
il + 75 
0 . 7 7  
I1 , E l  0 
il I 7 8  
0 . 7 0  
0 0 A'? 
(1.75 
il I 2 1 3  
i~ . 8 ij 
0.77 
il t 7 13 
0.75 
0 * 7 9  
i ~ , s i  
ij + 76 

1 7il 
1 + 5 i1 
:1. I 5 0 
1 . 6 0  
1 .hi1 
1 .*til 
1.211 
:1 . 5 0 
:I. 0 i3 0 
1,hU 
:L . h II 
1.70 
i + 5 0  
1 +5:; 
1 +hi1 
1 * h i1 

HETIZF: T .  
IN~I-.) OUTi I - , !  

7 0  7 i~ 
75 7 i1 
77 7 :I. 
m 0 ;? 2 
E! 1 7 4 
e 1  7 5  
81 76 
7 9 I d 

f3 0 7 *i 
8 ii 7 5 
t3 il 75 
81 7 6 
7 A  7 5 
7 0 85 
82 7 rs 
03 7 6  

'7 8:: 

:I: i-l lP:r E.! i:.; E: IF< E: L A N t; i M G ,'?I 1. > z:: il I il i j  ii il I 
I 
I 
I 
I 

~ 
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ANDERSEN HAW I11 (OUTLET PARTICLE SIZING) 
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i n G I  

(K 1 
TARE UT iT3.14 374.99 366,Ol 370.50 

HET 37,?6 0,41 1,34 3,65 

FRACTION 57,37 0,63 2.04 5.56 
(PIG) CORRECTED 

% OF TOTAL 

;ET VEL,  0 4: R3 139 

b50 S I Z E  i4,85 14.67 ?,14 6,19 
iCH/SEC) 

i S R I  CYCLONE I), 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
- 
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0 I 137 I N C H E S  



I 

m!!OLOGD 

GEO HEAN 
iG:iAINS/SCF! 

IH ICROK51 ~~ ~ 

PARTICLE 
C O U M  

0000000 0,00039 0,00335 0,011490 0.00445 0,00309 0,00241 0,00045 

14,70 11,?9 7,45 5.06 3,33 1,97 1,02 0,JR 4 , 6 9  

O,OOD+OO 9,54Dt03 5,560+04 !,?ON05 l,6;D+05 2.09+05 2,92D+05 9,2FO+O4 

THE CYCLONE D5O ASSUMES A !- ,63) POWER OF FLUU RATE I S R I  CYCLONE 1 1 ,  

5-76 
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r STAGE 5 CYCLONE 0 1 2 3 4 6 7 FILTER 

CUW. % 43.33 45,4? :0,21 58.75 
PITH FILTER 

FRGCTIOH ~ ~ 5 5  3 2 5  3,az am 
y! hThO:GT FILTER 
sun, :: 44#55 ? 7 X  51,M 50.43 
YITtiOUi F ILTEi  

d i T  VEL, 
( C M E E C I  

0 44 87 135 225 $00 968 F A 4  2985 

I 
1 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(MG) 

(EICI CORRECTED 
I NET UT 

FRACTION 

FRACTIilN 1 :;::UT FILTER , WITHOUT FILTER 

JET VEL. 0 45 84 139 230 410 W1 1906 3057 

15,E 14,70 9,16 6,?0 4,21 2.69 1,33 0,30 0 , Y  

0.02599 0,00152 0,00725 0,00945 0,0146T 0,00791 0.004E Oo00211 

1 4 , m  i i , ~  734 :,ii 3,37 im i,o3 O M  

?,16D+05 1,6ZDt04 1,19DtO5 2,?9DtO5 5,47Dt05 5.18Dt05 5.93Dt05 3.73DtU5 
COUNT 

THE CYCLONE D5O A S M S  A i-,631 WuEFi OF FLOW RATE ( S R I  CYaONE 11, 
5-79 



. -. . ~ . - . . . . ~ . . - .. .. 

I 

I 
:.? c: A K E!: (:I bI MI!  N C! :: ::I [) E ::: 
%. L3 x Y i:; 1;:: N =: 

i! ,, 0 i! 
:I. h 6 I"; (1 

c S T A G  4 I 2 3 4 6 7 

JET E L ,  0 4a 89 148 24; 435 1053 1920 3249 I 
(CUSEC! 

D X L O G D  
!GRAIHS/SCF) 

I 
I 
I 



. ., . . .. . . . . , . 

FRACTIOF . ~ 1 C;,lPF2TOTAL 

S I T H  FILTER 

7*79 

6,85 

69 ,a7 

6,39 

io,31 

6.57 

5 , i B  

83.67 

5.31 

84,21 

6,137 

5,34 

96.35 

5,37 

96.97 I !JITHOUT F ILTE 

dET UEL, 0 43 ao 133 221 372 849 1729 ???e 

ThE CYCLONE E50 ASSUflES A (-.53) POWEL OF FLOV RATE (XI CYCLONE 1)- 
J-81 
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UNUSED ACCEPTABLE METHOD 5 RUN 
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UNACCEPTABLE METHOD 5 RUNS 
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~~ . :I. .? 0 0 * 75 
I! LI I! J-89 



3 + 
I_. 
d 

, 4  
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F I L E  NAME - I 6 A M 5  
RUN % - I - 6 A  
LOCATION - ElOWEN ASPHALT I DATE - 10/26/01 
PROJECT 8 - 489iL-83 

I 

I 

I 

I 

I N I T I A L  METER VOLllME ( C U B I C  F E E T )  = 
F I N A L  METER VOLUME (CUE:IC F E E T ) =  
METER FACTOR= 1 , 0 3 7  
F I N A L  LEAK RATE (CU F T / M I N ) =  
NET METER VOLUME (CUE:IC F E E T ) =  1 GAS UOL.UME (DRY STANDARD CUBIC F E E T ) =  

E:AROMETRIC PRESSURE ( I N .  I i G ) =  
S T A T I C  PRESSURE ( I N C H E S  HZO)= 

P E R c m ' r  OXYGEN= 
PERCENT CARE:ON D I O X I D E =  
MOISTURE COLLECTED ( M L ) =  I PERCENT WATER= 

AVERAGE METER TEMPERATURE ( F .  ) =  
AVERAGE DELTA H ( I N .  H 2 0 ) =  
AVERAGE DELTA P ( I N ,  H 2 0 ) =  
AVERAGE STACK TEMPERATURE ( F .  ) =  

I DRY MOLECULAR WEIGHT= 
WET MOLECULAR WEIGHT= 

1 AVERAGE SOUARE ROOT OF DELTA F' ( I N .  H 2 0 ) =  

1 P I T O T  COEFFIC IENT= 

% I S O K I N E T I C =  

SAMPLING T I M E  ( M I N U T E S ) =  
NOZZLE DIAMETER ( I N C H E S ) =  
STACK A X I S  411 ( I N C H E S ) =  
STACK A X I S  #2 ( I N C H E S ) =  
RECTANGULAR ST A C  t< 
STACK AREA (SGUARE F E E T ) =  

STACK VELOCITY (ACTUAL, F E E T / M I N ) =  
F-LOW RATE ( ACTIJAL, CUE:IC F T / H I N )  = 
FLOW RATE (STANDARD, WET, CUHIC F T / M I N ) =  I FLOW RATE (STANDARD, DRY, CUBIC F T / M I N ) =  

I 
I 

I PARTICULATE LOADING - P A R T I A L  CATCH 

FI'ARTICULATE HEIGHT ( G ) =  
PARTICULATE LOADING, DRY STD. (GR. /SCF)= 
PARTICULATE LOADING, ACTUAL (GR./CU. F T .  ) =  I EMISSION RATE (LE:/")= 

I 

832.236 
8 4 3 . 1 2 1  

0,000 
11.200 
11.212 

29.18 
-2.10 

16.70 
3.50 
27.9 

1 0 . 4 9  

6 0 . 0  
1.37 
0.66 

338.5 

29 + 22R 
28 I 0 5 0  

0.794:. 
93,9 

0.84110 
18.0 

0.2500 
7 8 . 0 0  
33,OO 

17.875 

3,388 
60,566 
38, (351 
34,775 

11 + 3 4 9 4  
15,5889 

8 I9472  
4645.90 

PARTICULATE LOADING - TOTAL CATCH I N C L U D I N G  IMPINGERS I 
I 

PARTICULATE HEIGHT ( G ) =  
PARTICULATE LOADING, DRY STD 
PARTICUL.ATE LOADING, ACTUAL 
EMISSION RATE ( L E / H R ) =  
PERCENT IMF'INGER CATCH= 
I 

1 1 . 3 4 9 4  
(GR. /SCF)= 15.5889 

GH+/CU.  F T , ) =  8 . 9 4 7 2  
~~~ ~ 4 6 4 5 . 9 0  
J-91 0 , 0  



Y( X METRIC UNIT!? Y Y( 

F I L E  NAME - I6AM5 
RUN # - I-6A 
LOCATION - E:OHEN ASPHALT 
DATE - 10 /26 /81  
F'IIOJECT - 4 8 9 i ~ - a 3  

I N I T I A L  METER VOLUME (CUE:IC METERS)= 
F I N A L  METER VOLUME ( C U B I C  METERS)= 
METER FACTOR= 1. I 037 
F I N A L  LEAK RATE (CU M/MIN)=  
NET METER VOLUME (CUE:IC METERS)= 
GAS VOLUME (DRY STANDARD CUEIC METERS)= 

GAROMETHIC PRESSURE (MM HG)=  
S T A T I C  PRESSURE ( M M  HZO)=  

PERCENT OXYGEN= 
FERCENT CARBON D I O X I D E =  
MOISTURE COLLECTED ( M L ) =  
PERCENT WATER= 

AVERAGE METER TEMPERATURE (C. ) =  
AVERAGE DELTA H ( M M  HZO)= 
AVERAGE DELTA P ( M M  H 2 0 ) =  
AVERAGE STACK TEMPERATURE (C.)= 

[)li'Y MOLECULAR WEIGHT= 
UET MOLECULAR WEIGHT= 

AVERAGE SOUARE ROOT O F  DELTA F' ( M M  H 2 0 ) =  
X I S O K I N E T I C =  

P I T O T  COEFFIC IENT= 
SAMPLING T I M E  ( M I N U T E S ) =  
NOZZLE DIAMETER ( M M ) =  
wnct: AXIS i b 1  (METERS)=  
S'rAct: AXIS w (METERS)=  
RECTANGULAR STACK 
STACK A R E A  (SOUARE METERS)= 

STACK UEL.OCITY (ACTIJAL, M / M I N ) =  
FLOW RATE (ACTIJAL, CUEIC W H I N ) =  
FLOW RATE (STANDARD, WET, C U E I C  M / M I N ) =  
FLOW RATE (STANDARD, DRY, CUE:IC M / I I I N ) =  

PARTICULATE LOADING - P A R T I A L  CATCH 

PARTICULATE WEIGHT ( G ) =  
PARTICULATE LOADING, DRY STD. (G/CU. M ) =  
PARTICULATE LOADING, ACTUAL (G/CU. M e ) =  
E M I S S I O N  RATE (t:G/tiR) = 

F'ARTICULATE LOADING - TOTAL CATCH I N C L U D I I  

PARTICULATE HEIGHT ( G ) =  
PARTICULATE LOADING, DRY STD. ( G / C L I .  M ) =  
FARTICUL.ATE LOADING, ACTIJAI- (G/CU+ M )  = 
E M I S S I O N  RATE (t:G/HR ) = 
PERCENT I M F I N G E R  CATCH= 5-92 

23 566 
23.874 

0 . 0 0 0 0  
0.320 
0.317 

741.17 
-53 I 3  

16.70 
3.50 
27,9 

10.49 

1 5 . 6  
34.7 
16.8 

170.3 

29 * 220 
2a.050 

4 . 0 0 2 1  
9 3 . 9  

0.8400 
18.0 
6,35 

1 ,?ai. 
0. 838 

1 .661  

1 033 
1,715 
1 , 1 0 0  

985 

11.3494 
35  + 7490 

?109.24 

rlG IMF'INGERS 

11.3494 
35.7470 

2109.24 
0,0 

2 o . 5 i a n  

20 . Z i o n  



I 
FIL-E NAME: - I 6 A M 5  
RUN # - I - 6 A  
LOCATION - E:OWEN ASFHALT I DATE - 10/26/81 
I 

PROJECT + - 489i~-e3 
POINT # DELTA P DELTA H STACK T METER T .  

( I N .  H2O) ( I N .  HZO) (F . )  I N ( F . 1  O U T ( F . )  
0.84 1.80 346 54 

2 
3 I ;  

I 
6 

1 FRACTION 

0.h4 1.30 346 59 
0,35 0.00 336 6 2  
0.91 2.10 329 66 
0.93 1.70 363 68 
0.29 0 . 5 0  311 66 

F I N A L  WT. TARE WT. E:LANK 
(G) ( G )  (G 

0, o n o o  0.0000 O . O l 1  
9.4006 3 I 7294 0 .OI I  

cc 
J-l 

56 
56 
58 
60 
60 

U T +  NET WT. 

0 0 , 0 0 0 0  
8 5.6704 

( G )  

FKACTION F I N A L  WT. TARE UT.  UOL. NET WT. 
(G) (G) ( M L )  (GI I PROl3E R I N S E  ioo.479n 94.7909 250.0 5.6790 

1 IMF'INGER E:LANK (MG/ML)  = 0 * 0 0 0 0 

IMPINGERS o.nooo 0 ,  0 I111 0 0 . 0  o . o n o o  
F'R0E:E R INSE BLANK ( M G / M L ) =  0.0043 

I 
I 
I 
I 
I 
I 

~~ . 
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A 

1NF:'lIT DA'ITA F~CIR F - I L E  I2; i f lC 
'TEST DATE - 10/20/01. 
F'ROJECT # - 4 0 7 1 - L 8 3  
TEST S I T E  - E:OWEN ASPHALT 
RUN I D  - I - 2 - 2 A  

I 
I 

% WATE:Fi= 22 t 0 3  
X CAIIE:OH DIOXIDE= 3 4 .  O ( 1  
X CARE:ON MONOXIDE= 0 . 0 0  
X OXYGEN- 16.83 - 

ANDERSEN MODEL. HCS5 1MF'AC:'T'OR H/15 MICRON CYCLONE 

I 
I 
1 
I 

I 

STACK TEMPERATURE= 353.1 IDEGREES F. SAMPLING TIME= 21,O MIN.  
E:AR, PRESSURE= 29.08  INCHES HG PRESSURE DROP= 0 , O I I  INCHES HG 
STATIC PRESSURE= - 3 . 0 0  INCHES H2O SAMPLER TEMP, = 353.1. DEGREES F. 
A W E ,  DELTA IF'= 1 . 1 0  INCHES H 2 0  F' A R T I I:: L IE DENS 1 
PITOT COEFF.= . 84 METER WOL.=  5 . 9 4 6  CIJE:IC FEET 
METER TEMP.= 7 0 . 9  DEGREES F. DELTA H= 0 . 2 3  INCHES H2O 
F'K0E:E DIA.=  0.195 INCHES 

CALCULATED F,'E SU L 'I 3 

SAMPLE VOLe-DRY STD.= 5 . 7 4 9  CU. F T .  DRY MOLECULAR UT.= 2 9 . 3 1  
SAMPLE 'JOL.-WET STD.= 7 . 3 7 3  cu. F T ,  NET MOLECULAR wr.= 2h  I O 2  
STACK VELOCITY= 4626 9 FT . / M I N  . X ISOt: INETIC= 58 I 4  
NOZZLE: UEl.OC:TTY= 270'1. 0 F T * / M I N .  SAMPL..INL:; RATE-AC:TUAL= 0 +SC,:L C1.I. F T / M I  
M A S S  CULLECTED= 7ZH9,101 MG, CY CLONE BLANK= 0 . 0 0 0  MG. 
LOADING= 15 2 5 5 8 4  GRAIN/SC:F STAGE E:LANK- 0 . 0 0 0  MG.  
LOADING(DRY)= 19.56630 GRAIN/SCF F I L T E R  E:LANt:= 0.400 MG.  
RATE FOR 1 5  MICRON CYCLONE CUTOFF= 0.570 CU. F T / M I N  

J 

STAGE # 15 MICRON 1 2 CYCLONE: FIL.TER 
F I N A L  WT 7 6 9 2 . 2 0  1 5 1 3 . 3 0  173' t .70 1 7 7 3 . 5 0  2 4 1 2 0 . 3 0  

( M G )  

(MG) 
TARE WT 1 3 ~ 1 7 . 3 0  13~1.20 i i t 3 o , i o  1453.70  2 4 0 ~ 2 . 2 0  

NET 4.r 6304+90 122.10 2 9 h . 6 0  519.80 4 5 . 7 0  

Z OF T O T A L  

W I T H  F I L T E R  
CUM, X 

F R AC T I O  bl 
X NITHOUT F I L T E R  

WIT H O l l I  F I L  TE R 

$JET VEL, 

050 S I Z E  

D M / DL i) G D 

G E: C) M 13: A N  

FAR T I C  L E: 

CUM. x 

( C M i S E C )  

( M 1 C F : O N S )  

(i:RA:I:NS/I;CF:) 

(MICFCCINSI 

C C I U N . ~  

86,50 1 . 6 0  4 . 0 7  7.13 0 .h3 

O h .  50 08  + 1.7 92 I 2 4  99.37 1 0 0 . 0 0  

8 7 . 0 4  1 . 6 9  4 * OY 7.18 

8 7 . 0 4  8 8 , 7 3  9 2 . 8 2  i o o . 0 0  

0 0 n 0 

15.29 11.55 6 . 4 7  I + 93 .i:1 , 9 3  

2 , 0 9 8 2 2  2 4 6 2 9 5  2.0677't 

3 . 5 3 

1.95D+07 3 . 5 3 D + 0 7  7 . 2 6 0 + 0 7  

1 3 , 2 9 8 .  &t .::: 3 + 5 3 

I 
I 
a 
I 
I 
I 
I 
I 
I 



I 
I N P U T  DATA FOR F I L E  IZ I I - IC  
T E S T  D A T E  - 10/20/81 I PROJECT # - 4 0 Y i L - 8 3  
T E S T  S I T E  - E:OWEN ASPHALT - 1-2-1 

% UATER= z o . 0 0  
% CARE:ON D I O X I O E -  4 . 0 0  
% CARE:ON MONOXIDE= 0 I 0 I) 
% OXYGEN= 1.6.83 

ANDERSEN MODEL HCSS 1MPAC:TOR W / 1 5  MICRON CYCLONE: 

1 STACK 'TEMF'ERATIJRE= 348.2 OEGKEES F.  S A M P L I N G  T I M E =  2 0 . 0  M I N .  
B A R .  PRESSURE= 29.06 I N C H E S  HG PRESSURE DROP= 0 + 0 0  I N C H E S  IHG 
S T A T I C  PRESSURE= - 3 . 0 0  I N C H E S  HZO SAMPLER TEMP. = 348.2 DEGREES F ,  
A V E .  D E L T A  F'= 0 . 7 6  I N C H E S  H 2 0  P A R T I C L E  DENS= 1 
P I T U T  COEFF, = .84 METER U O L . =  5.921 CUE:IC F E E T  
METER TEMP, = 61.0 DEGREES F .  D E L T A  IH= 0 * 2s I N C H E S  1-120 
F.'FlOli:E I D I A  . = 0 + 195 I N C H E S  

I 
I 

CALCULATED RESlJLTS 

SAMPLE VOLd-DRY S T D . =  5.833 CU. F T .  DKY MOLEClIl..AR WT.= 29,31 
SAMPLE VOL ,-WET s r U .  = 7.292 CU. F T ,  WET MOLECULAR WT.= 2 7 . 0 5  
STACK V E L O C I T Y =  3827.8 FT. / M I N  + % I S O E I N E T : I C =  7 3 . 0  

MA!:; S C 0 I_ L E C T E D= 2 3 0 0 . 6 0 0  M G .  CY CLONE El. A N  I-:= 0 . 0 0 0  MC,. 
L.OAI~I:I'IG= 5 03042 GIIAIN/SI::F STAGE E:LANI.:= 0 , 0 0 0  MG. 
LUADINI:.; ( D R Y )  = 6,291302 GRA%N/SCF F I L T E R  E:LANK= 0 . 4 0 0  MG. 

I 
I 
1 

NOZZLE: VEILOCITY- 2792. a F-r a /MIN, SAMPLING RATE-ACTUAL: 0.579 cii, FT/MIN 

R'RTE F'OK 15 MICRON CYCLONE CUTOFF= 0,573 C:U, F T / M I N  

F:"AOTION 

CUM. % I W I T H  F I L T E R  I F R A C T I O N  
% WITHOUT F I L T E R  
CUI?. % 
I4 I T  t.10 UT 

1 OF TOTAL 

F I L  T E Ti 

70 + 38 i,n4 

70.38 80.22 

80.81 1.90 

8 0  .D1 8 2 . 7 0  

( G R A I N S / S C F )  
GE:O MEAN I ( M I C R O N S )  
P ATi T I  C L  E 

0 0 

11+E19 11.39 

0 . 7 9 5 4 5 ,  

13.02 

2 CYCLONE F - I L T E R  
1 5 3 0 . 0 0  iA49,OO 24403.60 

1 3 0 8 . 2 0  1 3 9 2 . 2 0  2433i.60 

112.60 2 5 6 + 8 0  

5.99 10.79 

8 6 . 2 1  96 * 99 

6.10 1 1 a 1 2  

88.08 io0.00 

0 0 

6.35 1.88 

i , J . H ~ O Q  i I 02763 

9.50 3 . 4 5  

1 . 7 3 D + 0 7  3+68D+07  



ANDERSEN f lODEL HCSS I M P A C T O R  N / 1 5  flI(:FZON CYCL.ONE 

STACI.: TEMPERATURE= 350 . 3  [)EC;REE:S F. SAMF'I-ING T I M E =  16 .0  M I N ,  

S T K T  1 I: F' K ES S IJK E = .-3 + n (1 I N C H E S  H ~ ( I  SRMF'LER 'TEMP+ = 350 # : 3  IDEGREES IF'. 

F'ITCIT COEFF * =  * E14 M T E R  UOL. .= 5 , 0 9 ?  CUE:IC F E E T  

F'R0E:E D I A . =  0.156 I N C H E S  

E:c,R, lpRES61JRE= 29.3fl I N C I i E B  I-IG F' FC E 5; s 1.1 RE. D K rj F' := 0 0 0 0  I N C H E S  FIG 

AUK. [)I;:L.TA F'= 0 + it 3 INCHES 1-12 1) F 'RR T I C L E :  D IENS =: 1. 

METER TEMP * =  68.0 DEGREES F .  D E L T A  H= 0 . 3 0  INCHES HZO 

C A L C U L A T E D  K E S U L T  S 

SAMF'I-E U0L.e -.DRY S T D .  = 1.995 CU. F T ;  DRY MOLECUI ... A R  WT.= 29 0 39 
S A M F ' I . ~  UCIIL. -NET S r U  = 6 . 2 4 4  C:U. FT.  WET MC)LEClILAK WT.= 27+1:1 
S T  AC: t< V E L O C I T Y  =: 2 0 6 0 . 7  F'r,/MIN. % I S O K I N E T I C : =  1.62.3 
NOZZLE: U E L 0 C I T Y  = 46'13.7 F'T /MIN. SAMF'LING RATE-ACTUAL= (1 I b i h  C l l  F T / M I h  I 
MASS COLLECTED= 7 8 5 4 . 5 0 1  MG. CYCLONE E:LANK= o , o n o  MG. 

I 
I 
1 
I 
I 
I 
I 

L 0 A D I  N G= 19 a 41353 G R A I N / S C F  STAGE E:LANK= 
L O A D I N G i D R Y ) =  24.26691 G R A I N / S C F  F I L T E R  E:LANK= 
R A T E  FOI? 15 M I C R O N  CYCLONE CUTOFF= 0.575 Cl I .  F T / f l I N  

STAGE: 4: 1 5  MICRON 1 2 CYCLONE F I L T E R  
F I N A L  WT 7784 I 'L I1 152 (1 t 0 0 I 0 4  1 * 0 0 2289 0 20 24523.9 0 

TARE: N l  1'138+7il 1451.50 1 4 4 1 + 6 0  1 3 8 2 . 4 0  24389 .20  
( M G )  

(ME) 
NET c1.r 6 3 4 5 - 5  0 6 8 . 5 0  399.'iIl 9 0 6 . 8 0  131.311 

o . o o n  MG. 
0 , 4 0 0  MC. 

( M G )  CORIIECTEU 
FR A C T :I 0 N 

i C M / S E C  1 
DSO S I Z E  

( M I C R O N S )  
DM/DLUGD 
i i; IF< h :I N S i s i' F ) 

c 1:: 1:) M E: R N 
i M:II:liClNS) 

C0UN.r 
F' A K 'r :I c 1.. E: 

Y0,79 0 . 8 7  5,08 11.54 1 * 7:1. 

R0,7'? 01.66 86.75 98 .29  i n o . n o  

8 2 I 1 9 0.09 5 .17  1 1 + 7 5  

0 2 4 1.9 03. ne ~ 1 8 . 2 5  1 u o . n o  

0 0 0 0 

14,36 1 :t * :t -1 6.16 1 . 0 2  .::: :1 I 8 2 

1.53493 3,03337 . 4 . 2 2 0 4 4  

12.64 0.2E1 3 1 3 4 .::: 3 . 3 'I 

I + 5 0 D + 0 7  5+73 [ ) -+07  I + 5 7 D - + 0 0  

THE C;YCLCINE 050 ASSUMES A ( - . 6 3 !  F'ONER CIF F L O N  FATE (SRI CYCLONE I) 0 
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INF'LIT DATA F O R  F I L E  I 2 1 f I : H C  
T E S T  D A T E  - 1 0 / 3 0 / 0 1  
PROJECT P - 4091L:-.83 
T E S T  S : tTE  - E:OWEN A S P H A L T  

I 
1 RUN I D  - I - 2 - 1 E :  

% WATER= Ih . ' l 1  
X CAREON DI :OXIDE= 2.93 
X CARE:ON MONOXIDE= 0 I U U  
X OXYGEN= 16.93 

ANDERSEN MODEL HCSS IMF'ACTOR W/15 MICRON CYCLONE: 

STACK TEMF'ERATIJL'E= 3:35, 2 1)E:GREE:C; F I S A M P L I N G  T I M E -  30 + 0 MI:N + 
E:AR F'RE:SSI.IF<E= 2 9 .  Oh I N C H E S  t l G  F< E SS LJ RE D R 0 P 0 . 0 0  I N C H E S  I i G  
S T A . T I  C F'RE: S SU F: E = -2 .20  I N C H E S  1-120 SAMPLER TEMF'. == 335.2 DEGREES F. 
AWE. D E L T A  F'= 0 .69  I N C H E S  HZO P A R T I C L E  DENS= 1 
F' ITOT COEFF.= 84  METER VOL.= 9.056 CUE:IC F E E T  
METER TEMP.=  78,3 DEGREES F.  D E L T A  H= 0.26 I N C H E S  H20 
FROE:E D I A . =  0,155 I N C H E S  

I 
I 
I 

I 

C A L C U L A T E D  R E S U L T S  

SAMPLE! WOL. -DRY STC = a , t m  CIJ, FT. DRY MOLECULAK WT.= 2(?. 1.3 
SAMF'LE VOL. -WET sm . = 10.323 CLI.  F T .  N E T  MOLECU1.AR WT.= 2 7 . 3 0  
S T A C K  WE:LCICITY= 3 6 0 2 . 7  F.l'./MIN. X :TSOt:INETIC:= H 3 . 7  
NOZZLE: V E L O C I T Y =  '1096 + h FT,  /M IN  S A M P L I N G  RATE-ACTIJAL= 0 537 CLJ + F T / M I N  

2414,499 M G ,  CY CLONE El L A N  t:= 0 . 0 0 0  iYG+ MASS COLLECTED= 
L O A D I N G =  3.60942 G K A I N / S C F  STAGE E:LANK= O + O O O  MG. 
LOADING(DF. 'Y)= 4 . 3 1 8 0 1  G R A I N / S C F  F I L T E R  E:LANK= 0 . 1 0 0  MG, 
KA'TE FOR 15 M I C R O N  CYCLONE CIJTOFF= 0.550 CLI. F T / M I N  

E;T(jC.;E 15 M:tCRON 
F I N A L  WT 2848.20 

I Til:) WT 1 4 4 7 . 0 0  

I 

( M E )  
NET WT 1 1 0 1 . 2 0  1 ! M G )  CORHEC:TED 
FRACT:tON 50+03 I % C!F TllTOI.. 
L:UM. % 5 0 . 0 3  , F R A C T I O N  6 1  . Z D  
X H I T I i O l l T  F I L . T E R  
CL!M. x b :t * 2 u 
W:ITlIC)U'T F I L T E R  

CIITt-I F I L T E R  

1 2 
1 4 2 1 . 5 0  1 5 8 0 . 0 0  

1385.20 1 3 7 7 . 4 0  

3h.30  2 0 2 . 6 0  

1.50 0 . 3 9  

59 I 5 4  67 I 9 3  

1. . 5 Y 8.86 

1 2  0 07 71.73 

CY C L 0 NE: 
2 0 3 0 . 7 0  2 4 5 9 4 , 7 0  

1 3 8 4 . 1 0  2'1466,50 

646.30 12l3.1.0 

26 77 5 I 3 1. 

94,69 1 i 1 0 . 0 0  

28 27 

:I. il 0 . 0 I) 

IF1 L T E H 

JITT VEL, 0 0 n 0 

D 5 0  S I Z E  1 5 1 :3 7 1 : 1 + h 6  6 I56 1 + 9 3 .::: :I. . '7 3 1 ( M:TCI;ONS 1 
I) M i  13 I._ i:! G I) 

(CM/SEC:) I 
0 4 5 2 0 9 1 * 2 1. :3 9 5 1 I3 1 El & 8 



1 
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UNACCEPTABLE AND SUSPECT ANDERSEN HCSS RUNS 
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u c 1. 'r A IH 
(IN. 1-120) 

2 . 9 0  
2 * Y 0, 
2 . 5 0 
2 , h 0  
2.2ii 
2.70 
2.70 

5-104 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 



I 

I 0 6 , 2 4 0  
:I. 4 6 :L 7 3 

o . 11 ii 
4 0  + 165 
3 9 1 5 1. .4 

2 9 , 2 I? 
- 0  t 94 

:t t * I33 
If e il 0 

2 I13 6 I 
20 * 67 

07 + Y 
2 4 :L b 
1 +I12 

2" 1. I I1 

5-105 



I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 



6 

1;  
I 

9 
:1 0 

5-107 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
11 





lil 
1 .l 
1 2 

5-110 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 





I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
i 



L 

1 1;7 

1.7il 
:1 4 h 0 
1. I 7 il 
1 < 7 0  
l + h O  
1 . h 0  
1.60 
:I. .) 7 (1 
:1.7iJ 
1,55 
1.40 
1 . 5 0  
1. I 't (1 
1.50 
1 .SO 
1 . 5 0  
:t . !5 0 

I N i F . )  
10 
<5 9 
7 I1 
72 
7 2  
72  
7 0  
70 
7 0  
70 
7 I1 
7 :t 
7 :I. 
7 :1 
;7 2 
7 2  
7 2  

j-i13 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
'I1 
I 
i 
I 
I 
I 
I 
I 

I 

UNACCEPTABLE ANDERSEN MARK I11 RUN 

J-115 

. .. 



0.136 INCHES I 

(no 
NET HT 37,52 0,98 U035 1,48 1,53 1,62 1.29 O,bO 0,l8 0,33 

FRACTION 91.78 1.92 0,76 3,23 3,55 3,53 2J1 1,31 0.39 0,72 

CU)I, i: 81.78 63.70 84,45 97,69 ?1,?4 9 4 J 7  ?7,58 78,9? V,3 1011,OO 

!K) COFECTEO 

% OF TOTAL 

W I i H  FILTER 

WITHOUT FILTE? 

JET VEL, 0 46 85 143 236 419 1015 1849 312P 
(Cil/SEC) 

0,04357 0,00113 0,00575 0,00641 0,00550 0,00277 O,tO191 0,00039 

I 
I 
I 
I 




