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PREFACE 

The work r e p o r t e d  h e r e i n  w a s  performed by pe r sonne l  from Radian 

Corpora t ion ,  Midwest Research I n s t i t u t e  (MRI), and t h e  U.S. Environmental  

P r o t e c t i o n  Agency (EPA). 

Radian’s  P r o j e c t  D i r e c t o r ,  Michael Fuchs,  d i r e c t e d  t h e  f i e l d  sampling 

and a n a l y t i c a l  e f f o r t .  La r ry  Rohlack w a s  r e s p o n s i b l e  f o r  summarizing t h e  

t e s t  and a n a l y t i c a l  d a t a  p re sen ted  i n  t h i s  r e p o r t .  Sample a n a l y s i s  w a s  

performed by Radian Corpora t ion  i n  A u s t i n ,  Texas. The tes t  work was per- 

formed under EPA Con t rac t  No. 68-02-3850, Work Assignment No. 9. 

MRI P r o j e c t  Monitor ,  J ack  B u t l e r ,  was r e s p o n s i b l e  f o r  monitor ing p rocess  

o p e r a t i o n s  du r ing  t h e  emis s ions  t e s t i n g  program, and f o r  r e p o r t i n g  those  d a t a  

t o  EPA. Radian was r e s p o n s i b l e  f o r  i n c o r p o r a t i n g  t h e  p r o c e s s  d a t a  i n t o  r e p o r t  

form (Sec t ion  3 . 0 ) .  The assistance of  Sloan C o n s t r u c t i o n  Company pe r sonne l  

c o n t r i b u t e d  s u b s t a n t i a l l y  t o  t h e  s u c c e s s  of t h i s  emission test program. 

Sloan Cons t ruc t ion  Company pe r sonne l  i nc luded  M r .  Pau l  H a i g l e r ,  Vice Presi- 

d e n t ,  M r .  Kel ly  S h e r r i l l ,  P l a n t  Manager, M r .  Harry Thomas, P l a n t  Supe r in t enden t ,  

and M r .  Randy Watkins,  P l a n t  Foreman. 

M r .  Michael Clowers, O f f i c e  of A i r  Q u a l i t y  Planning and S tanda rds ,  Indus- 

t r i a l  S t u d i e s  Branch, EPA, se rved  as P r o j e c t  Lead Engineer and was r e s p o n s i b l e  

f o r  c o o r d i n a t i n g  t h e  p r o c e s s  o p e r a t i o n s  mon i to r ing .  

Mr. Clyde E. R i l e y ,  O f f i c e  of t h e  A i r  Q u a l i t y  P lann ing  and S tanda rds ,  

Emission Measurements Branch, EPA, se rved  as Task Manager and was r e s p o n s i b l e  

f o r  o v e r a l l  test program.coordinat ion.  
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SECTION 1 

1.0 INTRODUCTION 

S e c t i o n  111 of t h e  Clean A i r  Act of 1970 cha rges  t h e  Admin i s t r a to r  of 

t h e  U. S. Environmental  P r o t e c t i o n  Agency (EPA) w i t h  t h e  r e s p o n s i b i l i t y  f o r  

e s t a b l i s h i n g  F e d e r a l  s t a n d a r d s  of performance f o r  new s t a t i o n a r y  s o u r c e s  

which may s i g n i f i c a n t l y  c o n t r i b u t e  t o  a i r  p o l l u t i o n .  When promulgated, 

t h e s e  new s o u r c e  performance s t a n d a r d s  (NSPS's) a r e  t o  r e f l e c t  t h e  deg ree  of 

emission l i m i t a t i o n  a c h i e v a b l e  through a p p l i c a t i o n  of t h e  b e s t  demonstrated 

emission c o n t r o l  technology. Emission d a t a ,  ob ta ined  from s e l e c t e d  indus-  

t r i a l  s o u r c e s ,  a r e  u s e d  i n  t h e  development and /o r  review of NSPS r e g u l a -  

t i o n s .  In fo rma t ion  i s  p r e s e n t l y  being c o l l e c t e d  and analyzed for a review 

of t h e  NSPS f o r  t h e  a s p h a l t  c o n c r e t e  i n d u s t r y .  

1.1 BACKGROUND 

A n  NSPS f o r  a s p h a l t  c o n c r e t e  p l a n t s  w a s  promulgated March 8 ,  1 9 7 4  and 

e s t a b l i s h e d  a p a r t i c u l a t e  m a t t e r  l i m i t  of 0.04 g r a i n s  p e r  d r y  s t a n d a r d  c u b i c  

f o o t  and a v i s i b l e  emission l i m i t  of 20 p e r c e n t  o p a c i t y .  Following a r ev iew 

of t h e  a s p h a l t  c o n c r e t e  i n d u s t r y  i n  1979,  no r e v i s i o n s  t o  t h e  s t a n d a r d  w e r e  

proposed; however, a second review of t h e  NSPS was i n i t i a t e d  i n  November of 

1 9 8 2 .  A s  p a r t  of t h e  review,  p a r t i c u l a t e  matter and o p a c i t y  l i m i t s  are being 

e v a l u a t e d  f o r  p l a n t s  p r o c e s s i n g  r e c y c l e d  a s p h a l t  pavement (RAP). The review 

of t h e  NSPS w a s  r e q u e s t e d  by t h e  N a t i o n a l  Aspha l t  Pavement A s s o c i a t i o n  (NAPA). 

The r e q u e s t  w a s  made from t h e  concern that p o s s i b l e  h i g h e r  emis s ions  ( p a r t i -  

c u l a t e  matter and v i s i b l e  emis s ions )  were g e n e r a t e d  d u r i n g  a s p h a l t  c o n c r e t e  

p roduc t ion  w i t h  RAP. Inc reased  hydrocarbon emiss ions  d u r i n g  RAP p r o c e s s i n g  

are c o n s i d e r e d  t o  r e s u l t  i n  g r e a t e r  plume o p a c i t y  due t o  the g e n e r a t i o n  of 

a "b lue  haze" c r e a t e d  by condensed hydrocarbons.  

1-1 
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EPA's O f f i c e  o f  A i r  Q u a l i t y  P lann ing  and S tanda rds  s e l e c t e d  t h e  Sloan 

C o n s t r u c t i o n  Company (Sloan)  a s p h a l t  c o n c r e t e  p l a n t  i n  Cocoa, F l o r i d a  a s  a n  

emis s ion  test program s i t e .  S e l e c t i o n  was based upon (1) p r o c e s s i n g  of  

RAP. ( 2 )  p r i o r  r e s u l t s  ob ta ined  d u r i n g  NSPS compliance t e s t i n g ,  and ( 3 )  s u i t -  

a b i l i t y  f o r  t e s t i n g .  

1 . 2  OBJECTIVES 

The pu rpose  of t h e  tes t  program w a s  t o  o b t a i n  and e v a l u a t e  emis s ion  d a t a  

( p a r t i c u l a t e  m a t t e r ,  hydrocarbons,  and v i s i b l e  emis s ions )  from an a s p h a l t  

c o n c r e t e  p l a n t  p r o c e s s i n g  RAP. The p l a n t  was t e s t e d  d u r i n g  r e c y c l e  o p e r a t i o n .  

1 . 3  BRIEF PROCESS DESCRIPTION 

F i g u r e  1-1 p r e s e n t s  a schematic  of  t h e  Sloan a s p h a l t  c o n c r e t e  p r o c e s s .  

Recycle o p e r a t i o n  i s  t h e  term used t o  d e n o t e  p r o c e s s  o p e r a t i o n  when f e e d i n g  

b o t h  v i r g i n  a g g r e g a t e ,  1 .e . .  unused a g g r e g a t e  material, and RAP t o  t h e  r o t a r y  

drum s imul t aneous ly .  The advantages of r e c y c l e  o p e r a t i o n  i n c l u d e  u s e  of less 

v i r g i n  a g g r e g a t e ,  u s u a l l y  i n  areas w i t h  a l i m i t e d  supply of v i r g i n  a g g r e g a t e ,  

and t h e  u s e  of less a s p h a l t  cement due t o  t h e  i n c l u s i o n  of a s p h a l t  material 

i n  t h e  RAP. 

The v i r g i n  a g g r e g a t e  i s  loaded i n t o  t h e  n a t u r a l  g a s - f i r e d  r o t a r y  drum 

mixer v i a  a b e l t  conveyor.  

from two b i n s  and c o n t r o l l e d  by a computer l o c a t e d  i n  t h e  c o n t r o l  room. RAP 

i s  f e d  i n t o  t h e  c e n t e r  p o r t i o n  of  t h e  r o t a r y  drum mixer v i a  a b e l t  convevor.  

The RAP f e e d  rate i s  dependent upon t h e  p roduc t ion  r a t e  and t h e  p e r c e n t a g e  

of RAP d e s i r e d ,  r e l a t i v e  t o  t h e  v i r g i n  a g g r e g a t e  f eed  r a t e .  

i s  i n j e c t e d  i n t o  t h e  drum abou t  t h r e e - f o u r t h s  of t h e  d i s t a n c e  of t h e  drum 

from t h e  bu rne r  end. 

and is  t r a n s p o r t e d  t o  a temporary s t o r a g e  s i l o  f o r  t r u c k  load -ou t .  

The q u a n c i t y  and mix of v i r g i n  a g g r e g a t e  i s  f e d  

Liquid a s p h a l t  

The a s p h a l t  c o n c r e t e  f a l l s  from t h e  drum o n t o  a conveyor 

Gaseous emis s ions  from t h e  r o t a r y  drum e n t e r  a knockout box which r educes  

t h e  gas  v e l o c i t y  t o  a l l o w  r e d u c t i o n  of e n t r a i n e d  p a r t i c u l a t e  matter by s e t t l i n g  
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From t h e  knockout box, t h e  emis s ions  are d u c t e d  t o  a w e t  v e n t u r i  s c r u b b e r .  

Water i s  sprayed a t  t h e  v e n t u r i  t h r o a t  t o  c o n t r o l  emissions.  A d d i t i o n a l  

wa te r  is f l u s h e d  through a c o l l e c t i o n  box below t h e  v e n t u r i .  Scrubber 

wa te r  i s  con ta ined  i n  two e a r t h e n  ponds. One pond i s  approximately 

18 f e e t . b y  60 f e e t ,  and t h e  o t h e r  pond i s  approximately 2 4  f e e t  by 60 f e e t .  

Both ponds have an e f f e c t i v e  dep th  of  approx ima te ly  5 f e e t .  

f l ows  i n t o  t h e  end of one pond whi l e  s c r u b b e r  supp ly  water i s  pumped from t h e  

end of  t h e  o t h e r  pond. The ponds a r e  i n t e r c o n n e c t e d  by means of an e igh t - inch  

diameter  PVC p i p e  which s e r v e s  as a weir t o  reduce the suspended p a r t i c u l a t e  

m a t t e r  i n  t h e  s c rubbe r  water supply pond. 

Scrubber e f f l u e n t  

1 . 4  EMISSIONS MEASUREMENT PROGRAM 

T h e  emis s ions  measurement program w a s  conducted a t  t h e  Sloan C o n s t r u c t i o n  

Company a s p h a l t  c o n c r e t e  p l a n t  i n  Cocoa, F l o r i d a ,  May 7 - 1 1 ,  1984. The e m i s -  

s i o n  t es t s  were designed t o  c h a r a c t e r i z e  and q u a n t i f y  u n c o n t r o l l e d  ( v e n t u r i  

s c rubbe r  i n l e t )  and c o n t r o l l e d  ( v e n t u r i  s c r u b b e r  o u t l e t )  emissions d u r i n g  

r e c y c l e  o p e r a t i o n .  

Radian p e r s o n n e l  were r e s p o n s i b l e  f o r  sampling and ana lyz ing  p r o c e s s  

emissions.  Midwest Research I n s t i t u t e  ( M R I )  was r e s p o n s i b l e  f o r  c o o r d i n a t i n g  

the test program w i t h  p l a n t  o f f i c i a l s  and f o r  a s s u r i n g  t h a t  o p e r a t i n g  c o n d i t i o n s  

f o r  p r o c e s s  and c o n t r o l  equipment were s u i t a b l e  f o r  t h e  test  program. MRI 

was a l s o  r e s p o n s i b l e  f o r  monitor ing and r e c o r d i n g  a l l  n e c e s s a r y  p r o c e s s  and 

c o n t r o l  equipment o p e r a t i n g  pa rame te r s .  

1 . 4 . 1  P a r t i c u l a t e  Mass Loading 

T o t a l  p a r t i c u l a t e  l o a d i n g  measurements were performed s imul t aneous ly  a t  

t h e  s c rubbe r  i n l e t  ( u n c o n t r o l l e d )  and o u t l e t  ( c o n t r o l l e d )  u s i n g  a modif ied 

v e r s i o n  of  EPA Method 5E. A t o t a l  of f o u r  p a r t i c u l a t e  mass r u n s  were 

conducted d u r i n g  r e c y c l e  o p e r a t i o n .  
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1 . 4 . 2  T o t a l  Organic Carbon Loading 

T o t a l  o r g a n i c  carbon (TOC) samples were c o l l e c t e d  a t  t h e  sc rubbe r  i n l e t  

and o u t l e t  s imu l t aneous ly  d u r i n g  t h e  EPA Method 5E d e t e r m i n a t i o n s  d e s c r i b e d  

i n  S e c t i o n  1 . 4 . 1 .  Each sample c o n s i s t e d  of o r g a n i c  matter c o l l e c t e d  on t h e  

g l a s sware  downstream of  t h e  f i l t e r  h o l d e r  and i n  t h e  two impingers  c o n t a i n i n g  

0.1N NaOH. TOC impinger samples (0.1N NaOH impinger and r inse s o l u t i o n )  were 

analyzed t o  de t e rmine  t h e  t o t a l  o r g a n i c  ca rbon  c o n t e n t .  

conducted d u r i n g  r e c y c l e  o p e r a t i o n .  

Four tes t  r u n s  were 

1 . 4 . 3  Gas Stream Ana lys i s  

The C 0 2  and O2 c o n c e n t r a t i o n s  of t h e  i n l e t  and o u t l e t  f l u e  g a s e s  were 

determined u s i n g  i n d i v i d u a l  F y r i t e @  O,/CO2 u n i t s  acco rd ing  t o  EPA Method 3 .  

1 . 4 . 4  P a r t i c l e  S i z e  D i s t r i b u t i o n  

Two p a r t i c l e  s i z e  d i s t r i b u t i o n  (PSD) tes t  r u n s  were performed f o r  uncon- 

t r o l l e d  emis s ions  d u r i n g  r e c y c l e  o p e r a t i o n .  

1 . 4 . 5  

One i n l e t  sample and one o u t l e t  sample were 

o p e r a t i o n  f o r  po lynuc lea r  a r o m a t i c  hydrocarbons (PAH). 

1 . 4 . 6  V i s i b l e  Emissions - 

d dur3 :yc 1 

V i s i b l e  emis s ions  were measured by a c e r t i f i e d  r e a d e r  d u r i n g  t e s t i n g  

p e r i o d s  when a clear,  b l u e  sky was a v a i l a b l e .  

necessa ry  t o  de t e rmine  t h e  o p a c i t y  of t h e  plume. 

The b l u e  sky background w a s  
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1 . 4 . 7  Scrubber  and P r o c e s s  Sample A n a l y s i s  

The two p r o c e s s  waters sampled were s c r u b b e r  wa te r  t o  t h e  v e n t u r i  and 

sc rubbe r  wa te r  from t h e  v e n t u r i .  M u l t i p l e  g rab  s a m p l e s  of p r o c e s s  waters 

were c o l l e c t e d  d u r i n g  each p a r t i c u l a t e I T 0 C  and PAH run .  Samples c o l l e c t e d  

d u r i n g  each  test  run were composited and analyzed f o r  t o t a l  d i s s o l v e d  s o l i d s ,  

t o t a l  suspended s o l i d s ,  and t o t a l  o r g a n i c  carbon. S e l e c t e d  samples were 

analyzed f o r  po lynuc lea r  a romat i c  hydrocarbons.  The t empera tu re  and pH of 

water e n t e r i n g  and e x i t i n g  t h e  sc rubbe r  were measured a t  t h e  r e s p e c t i v e  samp- 

l i n g  l o c a t i o n s  c o i n c i d e n t  w i t h  t h e  r e c y c l e  p r o c e s s  sampling. 

G r a b  samples of t h e  t h r e e  p r o c e s s  s o l i d s  s t r eams  v i r g i n  a g g r e g a t e ,  RAP, 

and a s p h a l t  cement were o b t a i n e d  d u r i n g  t h e  test program. Vi rg in  a g g r e g a t e  

and RAP were analyzed f o r  mo i s tu re  c o n t e n t .  Samples o f  a s p h a l t  cement and 

RAP were analyzed t o  de t e rmine  t h e  smoke p o i n t  t empera tu re .  The f l a s h  p o i n t  

of  t h e  a s p h a l t  cement w a s  a l s o  determined.  

1 . 4 . 8  Scrubber Operat ion and P r o c e s s  P r o d u c t i o n  Monitor ing 

The t o t a l  f low of s c r u b b e r  wa te r  t o  t h e  v e n t u r i  s c rubbe r  and t h e  sc rubbe r  

p r e s s u r e  d r o p  were monitored and r eco rded  d u r i n g  each tes t  run .  

and p r e s s u r e  d r o p  d a t a  were reco rded  d u r i n g  each emiss ion  test run. 

F l o w  ra te  

MRI monitored and recorded t h e  p r o c e s s  o p e r a t i o n s  d a t a  p r e s e n t e d  i n  

t h i s  r e p o r t .  

1 . 5  DESCRIPTION OF REPORT SECTIONS 

The remaining s e c t i o n s  of  t h i s  r e p o r t  p r e s e n t  t h e  Summary and Discus- 

s i o n  of R e s u l t s  ( S e c t i o n  2 ) ,  Process  D e s c r i p t i o n  and Operat ion ( S e c t i o n  3) ,  

Loca t ion  of Sampling P o i n t s  ( S e c t i o n  4 ) .  Sampling and A n a l y t i c a l  Methodology 

( S e c t i o n  5 ) ,  and Q u a l i t y  Assurance P rocedures  ( S e c t i o n  6) .  D e t a i l e d  d e s -  

c r i p t i o n s  of methods and p rocedures ,  f i e l d  and l a b o r a t o r y  d a t a ,  and c a l c u l a -  

t i o n s  are p resen ted  i n  t h e  v a r i o u s  append ices .  as i n d i c a t e d  i n  t h e  Tab le  of 

Con t e n t  s . 
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SECTION 2 

2.0 SUMMARY AND DISCUSSION OF RESULTS 

This  s e c t i o n  i n c l u d e s  a p r e s e n t a t i o n  and d i s c u s s i o n  of t h e  r e s u l t s  of 

emission and p r o c e s s  c h a r a c t e r i z a t i o n  tests conducted a t  t h e  Sloan a s p h a l t  

c o n c r e t e  p l a n t  i n  Cocoa, F l o r i d a .  Uncon t ro l l ed  and c o n t r o l l e d  gaseous emis- 

s i o n  streams w e r e  t e s t e d .  P r o c e s s  c h a r a c t e r i z a t i o n  inc luded  t e s t i n g  of s c rubbe r  

wa te r s  and f e e d  m a t e r i a l s .  T e s t i n g  was conducted d u r i n g  r e c y c l e  o p e r a t i o n .  

Table  2-1 ( E n g l i s h  u n i t s )  and Table  2-2 ( m e t r i c  u n i t s )  i n c l u d e  a summary 

of p a r t i c u l a t e  and t o t a l  o r g a n i c  ca rbon  (TOC) emission tes t  r e s u l t s  conducted 

a t  :he Sloan a s p h a l t  c o n c r e t e  p l a n t .  P a r t i c u l a t e  mass and TOC tes t  r e su l t s  

a r e  p r e s e n t e d  and d i s c u s s e d  i n  S e c t i o n s  2 . 1  and 2 . 2 ,  r e s p e c t i v e l y .  S e c t i o n  

2.3 - p r e s e n t s  po lynuc lea r  a romat i c  hydrocarbon r e s u l t s .  Par t ic le  s i z e  d i s -  

t r i b u t i o n  da t a  and v i s i b l e  emission r e s u l t s  a r e  p r e s e n t e d  in S e c t i o n s  2 . 4  

and 2.5 S e c t i o n s  2.6 and 2.7 p r e s e n t  s c r u b b e r  c h a r a c t e r i z a t i o n  r e s u l t s  and 

p rocess  sampling r e s u l t s .  

D i f f i c u l t i e s  encountered i n  e i t h e r  sample c o l l e c t i o n  o r  p rocess  con- 

t r o l  d u r i n g  t e s t i n g  a r e  d i s c u s s e d  a s  a p p l i c a b l e  t o  d a t a  i n t e r p r e t a t i o n .  

The t e s t  r e s u l t s  are a l s o  d i s c u s s e d  and comparisons made, when a p p l i c a b l e ,  

t o  h e l p  e x p l a i n  v a r i a b i l i t i e s  o r  d i s c r e p a n c i e s  w i t h i n  t h e  t es t  r e s u l t s .  

F i e l d  d a t a  may be found i n  Appendices A and C.  A d d i t i o n a l  a n a l y t i c a l  

d a t a  may be found i n  Appendix E. 

2 . 1  PARTICULATE EMISSION RESULTS 

A modif ied v e r s i o n  of EPA Method 5E w a s  used t o  c o l l e c t  p a r t i c u l a t e  

mass samples d u r i n g  r e c y c l e  o p e r a t i o n .  A t o t a l  of  four u n c o n t r o l l e d  and 
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con t ro ' l l ed  p a r t i c u l a t e  emission tes ts  were conducted a t  t h e  Sloan a s p h a l t  

c o n c r e t e  p l a n t .  R e s u l t s  of t h e  Sloan u n c o n t r o l l e d  and c o n t r o l l e d  p a r t i c u l a t e  

emis s ion  tests a r e  p r e s e n t e d  i n  Tab les  2-3 and 2-4, r e s p e c t i v e l y .  P a r t i c u l a t e  

emis s ion  r e s u l t s ,  i d e n t i f i e d  i n  t h e  d a t a  t ab l e s  a s  t h e  " f ron t -ha l f  ca tch ,"  

a r e  p r e s e n t e d  and d i scussed  i n  t h i s  s e c t i o n . ,  

2 .1 .1  Uncon t ro l l ed  P a r t i c u l a t e  Emission R e s u l t s  

Uncon t ro l l ed  p a r t i c u l a t e  l o a d i n g s  ( r e f e r  t o  Tab le  2-3) were 8 .09 ,  5.54, 

6 .15,  and 5.28 g r a i n s  p e r  d r y  s t a n d a r d  c u b i c  f e e t  (gr/DSCF) f o r  Runs 1, 2 ,  

3, and 4 ,  r e s p e c t i v e l y .  The ave rage  u n c o n t r o l l e d  p a r t i c u l a t e  mass l o a d i n g  

fnr F.ES 2 .  3 ,  211.1 L w i s  5 . 6 6  sr!DSCF. Run 1 u n c o n t r o l l e d  mass l o a d i n g  d a t a  

was no t  i nc luded  i n  t h e  ave rage  because t h e  Run 1 c o n t r o l l e d  p a r t i c u l a t e  

l o a d i n g  test  was c o l l e c t e d  under a n i s o k i n e t i c  c o n d i t i o n s  (83%).  

2.1.2 C o n t r o l l e d  P a r t i c u l a t e  Emission R e s u l t s  

C o n t r o l l e d  p a r t i c u l a t e  l o a d i n g s  ( refer  t o  Table  2-4) were 0.115, 0.130, 

0.143, and 0.113 gr/DSCF f o r  Runs 1, 2 ,  3 ,  and 4 ,  r e s p e c t i v e l y .  The ave rage  

c o n t r o l l e d  p a r t i c u l a t e  mass l oad ing  f o r  Runs 2 ,  3 ,  and 4 was 0.129 gr/DSCF. 

which i s  above t h e  p r e s e n t  NSPS s t a n d a r d  of 0.04 gr/DSCF. Run 1 c o n t r o l l e d  

mass l o a d i n g  d a t a  was n o t  i nc luded  i n  t h e  ave rage  because t h e  test  was con- 

ducted under a n i s o k i n e t i c  c o n d i t i o n s  (83%).  

2 .1 .3  Di scuss ion  of P a r t i c u l a t e  Emission T e s t  R e s u l t s  

Three t o p i c s  a r e  d i s c u s s e d  i n  t h i s  s e c t i o n .  They i n c l u d e :  

d i f f i c u l t i e s  encountered i n  c o l l e c t i n g  p a r t i c u l a t e  mass 
samples ,  

a n i s o k i n e t i c  e f f e c t  on p a r t i c u l a t e  mass emission c a l c u l a t i o n s ,  
and 

v e n t u r i  s c rubbe r  p a r t i c u l a t e  emis s ions  removal e f f i c i e n c y .  
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2.1.3.1 P a r t i c u l a t e  Mass Sampling D i f f i c u l t i e s - -  

Problems encountered du r ing  p a r t i c u l a t e  mass sampling were l i m i t e d  t o  

t h e  c o n t r o l l e d  emis s ions  sampling l o c a t i o n .  The sampling problems inc luded :  

a development of high sampling system p r e s s u r e  drop d u r i n g  
sample a c q u i s i t i o n ,  and 

a s o u r c e  sampling equipment m a l f u n c t i o n s .  

During t h e  f i r s t  h a l f  of c o n t r o l l e d  p a r t i c u l a t e  emis s ions  test  Run 1, 

t h e  sampling system p r e s s u r e  drop i n c r e a s e d  from 3 i n c h e s  of mercury 

(Hg) t o  22 i n c h e s  of  Hg due t o  t h e  b u i l d  up of p a r t i c u l a t e  matter on the f i l -  

ter .  A t  t h i s  p o i n t  t h e  r u n  was s topped because t h e  i s o k i n e t i c  sampling ra te  

could no t  b e  maintained.  The f i l t e r  was r e p l a c e d  and sampling resumed. 

During t h e  second h a l f  of c o n t r o l l e d  p a r t i c u l a t e  emis s ions  t es t  Run 1, 

t h e  sampling system p r e s s u r e  drop a g a i n  i n c r e a s e d  from 3 i n c h e s  Hg 

t o  22 i n c h e s  Hg. The run was t e rmina ted  one minute  e a r l y  because i s o k i n e t i c  

sample g a s  f low cou ld  no t  be ma in ta ined .  

sampling t i m e  w a s  reduced from 5 minu tes  p e r  p o i n t  t o  3 minu tes  p e r  p o i n t  

f o r  t h e  remaining c o n t r o l l e d  r u n s .  

To a l lev ia te  t h i s  problem, t h e  

During c o n t r o l l e d  p a r t i c u l a t e  emis s ions  test Run 2 ,  t h e  t empera tu re  

c o n t r o l l e r  u s e d  t o  c o n t r o l  t h e  t empera tu re  of t h e  g a s  sample e x i t i n g  t h e  

f i l t e r  h o l d e r ,  malfunct ioned.  

t o  c o n t r o l  t h e  gas  t empera tu re  e x i t i n g  t h e  f i l t e r  ho lde r  a t  250 f 10’F. 

To a l l e v i a t e  t h i s  problem a v a r i a c  w a s  used 

2.1.3.2 Di scuss ion  of A n i s o k i n e t i c  Test Resul ts--  

Con t ro l l ed  p a r t i c u l a t e  emis s ions  Run 1 w a s  c o l l e c t e d  a t  s u b i s o k i n e t i c  

c o n d i t i o n s  (83%).  In o r d e r  t o  a l l o w  a review of p o s s i b l e  e f f e c t s  i n t roduced  

by a n i s o k i n e t i c  sampling i n t o  t h e  normal mass emission r a t e  c a l c u l a t i o n s ,  

two methods were used t o  c a l c u l a t e  m a s s  emission r a t e s  f o r  c o n t r o l l e d  p a r t i -  

c u l a t e  mass emission Run 1. The method normally used t o  c a l c u l a t e  p a r t i c u -  

l a t e  mass emission r a t e s  i s  the c o n c e n t r a t i o n  method. T h i s  method i n v o l v e s  

m u l t i p l y i n g  t h e  p a r t i c u l a t e  l o a d i n g  (sample mass d i v i d e d  by gas  sample 

volume) by t h e  v o l u m e t r i c  gas  f low r a t e .  The second p a r t i c u l a t e  m a s s  

2-1 
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emiss ion  ra te  c a l c u l a t i o n  method is  t h e  a r e a - r a t i o  method. Based on t h e  

a r e a - r a t i o  method, t h e  sample mass i s  d i v i d e d  by t h e  sampling t ime and then 

m u l t i p l i e d  by t h e  r a t i o  of t h e  s t a c k  a r e a  t o  n o z z l e  a r e a  t o  o b t a i n  t h e  

p a r t i c u l a t e  mass emission r a t e .  

The d i f f e r e n c e  between t h e  emis s ion  r a t e s  c a l c u l a t e d  by t h e s e  two 

methods i s  an estimate of t h e  maximum b i a s  i n  t h e  measured emission r a t e  due 

t o  a n i s o k i n e t i c  sampling. Table 2-5 i n c l u d e s  p a r t i c u l a t e  emission rates 

c a l c u l a t e d  u s i n g  t h e  c o n c e n t r a t i o n  method and t h e  a r e a - r a t i o  method. The 

ave rage  p a r t i c u l a t e  emission r a t e  l i s t e d  i n  Tab le  2-5 was used as t h e  t r u e  

v a l u e  f o r  t h e  p a r t i c u l a t e  emission run tha t  was o u t s i d e  of t h e  i s o k i n e t i c  

sampling l i m i t  O E  100 - + 10%. 

2 .1 .3 .3  Di scuss ion  o f  V e n t u r i  Scrubber P a r t i c u l a t e  Emissions Removal 

E f f i c i ency- -  

The v e n t u r i  s c r u b b e r  p a r t i c u l a t e  emis s ions  removal e f f i c i e n c y  ranged 

from 9 1 . 1  t o  98.8 p e r c e n t  du r ing  Runs 1 through 4 .  The average v e n t u r i  

s c rubbe r  p a r t i c u l a t e  emis s ions  removal e f f i c i e n c y  w a s  97 .7  p e r c e n t  f o r  

Runs 2 .  3, and 4 .  

2 . 2  TOTAL ORGANIC CARBON RESULTS 

Uncon t ro l l ed  and c o n t r o l l e d  t o t a l  o r g a n i c  ca rbon  (TOC) mass samples were 

c o l l e c t e d  s i m u l t a n e o u s l y  wi th  p a r t i c u l a t e  mass samples u s i n g  t h e  modif ied 

EPA Method 5E sampling t r a i n .  The TOC c o n t e n t  of t h e  0 . 1  N NaOH impinger 

and r i n s e  s o l u t i o n s  were analyzed d i r e c t l y  u s i n g  an i n s t r u m e n t a l  t echn ique .  

R e s u l t s  of t h e  Sloan u n c o n t r o l l e d  and c o n t r o l l e d  p a r t i c u l a t e  emis s ion  tests 

a r e  p r e s e n t e d  i n  Tab les  2-3 and 2-4 r e s p e c t i v e l y .  TOC r e s u l t s ,  i d e n t i f i e d  

i n  t h e  d a t a  t a b l e s  as t h e  "back-half c a t c h , "  a r e  p re sen ted  and d i s c u s s e d  i n  

t h i s  s e c t i o n .  
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2 . 2 . 1  Uncontrol led TOC Emission R e s u l t s  

Uncontrol led TOC l o a d i n g s  ( r e f e r  t o  Tab le  2-3 )  were 0 . 3 4 9 ,  0 , 0 5 1 ,  

0 .054 .  and 0.052 gr/DSCF f o r  Runs 1, 2 ,  3 ,  and 4 r e s p e c t i v e l y .  

u n c o n t r o l l e d  TOC l o a d i n g  was 0 . 0 5 2  gr/DSCF f o r  Runs 2 ,  3 ,  and 4 .  Run 1 

u n c o n t r o l l e d  TOC mass l o a d i n g  was n o t  i n c l u d e d  in t h e  average because t h e  

Run 1 c o n t r o l l e d  TOC l o a d i n g  tes t  w a s  c o l l e c t e d  under a n i s o k i n e t i c  condi- 

t i o n s  ( 8 3 % ) .  

The ave rage  

2 .2 .2  Cont ro l l ed  TOC Emission R e s u l t s  

Con t ro l l ed  TOC l o a d i n g s  ( r e f e r  t o  Tab le  2-4 )  were 0 . 0 2 3 ,  0 .025 .  0 . 0 2 5 ,  

and 0.019 gr/DSCF f o r  Runs 1, . 2 ,  3 ,  and 4 r e s p e c t i v e l y .  The ave rage  con- 

t r o l l e d  TOC l o a d i n g  was 0 .023  gr/DSCF f o r  Runs 2 .  3 ,  and 4 .  Run 1 TOC d a t a  

w a s  not i nc luded  i n  t h e  ave rage  because t h e  sample was c o l l e c t e d  under 

a n i s o k i n e t i c  c o n d i t i o n s .  

2 . 2 . 3  Discuss ion  of TOC Emission R e s u l t s  

The u n c o n t r o l l e d  Run 1 TOC l o a d i n g  ( 0 . 3 4 9  gr/DSCF) was approx ima te ly  

7 times g r e a t e r  than t h e  ave rage  TOC l o a d i n g  ( 0 . 0 5 2  gr/DSCF) f o r  Runs 2 ,  3 ,  

and 4 .  Reana lys i s  of  t h e  sample v e r i f i e d  t h e  h i g h e r  TOC r e s u l t s .  Uncon t ro l l ed  

Run 1 i s  b e l i e v e d  t o  be  an o u t l i e r  due  t o  p o s s i b l e  con tamina t ion .  

One of  t h e  o b j e c t i v e s  of t h i s  program w a s  t o  de t e rmine  t h e  removal 

P f f l r i e n r y  of  t h e  0 . 1  N NaOH impinee r s .  Based on d a t a  from Runs 2. 3 ,  and 

4 ,  t h e  ave rage  p e r c e n t a g e  of TOC c o l l e c t e d  i n  t h e  f i r s t  NaOH impinger sample 

re la t ive  t o  t h e  t o t a l  mass of TOC c o l l e c t e d  i n  t h e  impinger t r a i n  was 68.0 

f o r  t h e  u n c o n t r o l l e d  emis s ions  t es t s  and 83.4 for t h e  c o n t r o l l e d  emis s ion  

tests. 

The v e n t u r i  s c rubbe r  TOC removal e f f i c i e n c y  w a s  93.9,  51.3, 5 6 . 0 ,  and 

61.8 p e r c e n t  f o r  Runs 1, 2 ,  3. and 4 ,  r e s p e c t i v e l y .  The ave rage  TOC removal 

e f f i c i e n c y  a c r o s s  t h e  v e n t u r i  was 56.2 p e r c e n t  f o r  Runs 2 ,  3 ,  and 4 .  

2-10 



2 . 3  POLYNUCLEAR AROMATIC HYDROCARBONS EMISSION TEST RESULTS 

Po lynuc lea r  a romat i c  hydrocarbons (PAH) samples were c o l l e c t e d  i n  t h e  

u n c o n t r o l l e d  and c o n t r o l l e d  a i r  emis s ions ,  d u r i n g  t h i s  program, u s i n g  a n  

a d a p t a t i o n  of EPA Method 5 E .  The t echn ique ,  d e s c r i b e d  i n  S e c t i o n  5 .  i n c l u d e s  

t h e  u s e  of t h e  Method 5E "front-half ' '  ( f i l t e r )  f o r  p a r t i c u l a t e  c o l l e c t i o n  

and t h e  "back-half ' '  (XAD-2 r e s i n )  f o r  a d s o r p t i o n  of o r g a n i c  compounds. One 

set  of u n c o n t r o l l e d  and c o n t r o l l e d  PAH samples was c o l l e c t e d  d u r i n g  r e c y c l e  

o p e r a t i o n .  

During t h e  p r e p a r a t i o n  of  t h e  PAH emiss ion  samples f o r  a n a l y s i s ,  t h e  

e x t r a c t i o n  d e v i c e  ma l func t ioned  and t h e  s o l v e n t  evaporated t o  d r y n e s s .  A s  

a r e s u l t ,  t h e  PAH emiss ion  samples were d e s t r o y e d  and no a n a l y s i s  cou ld  b e  

performed. For t h i s  r eason  no gas  phase PAH emiss ion  r e s u l t s  are p r e s e n t e d .  

2 .4  PARTICLE SIZE DISTRIBWION RESULTS 

An Andersen High Capac i ty  S t a c k  Sampler (AHCSS) w a s  used d u r i n g  t h i s  

program t o  determine t h e  p a r t i c l e  s i z e  d i s t r i b u t i o n  (PSD) of  u n c o n t r o l l e d  

emis s ions .  The AHCSS s i z e s  p a r t i c l e s  aerodynamical ly  and i s  designed t o  

determine t h e  PSD of gas  s t r e a m s  wi th  h igh  g r a i n  l o a d i n g s .  The AHCSS c o l l e c -  

t i o n  stages a l l o w  f o r  t h e  c o l l e c t i o n  of a g r e a t e r  mass of p a r t i c u l a t e  matter 

as opposed t o  conven t iona l  impact ion type PSD sample r s .  T h i s  i n  t u r n  a l lows  

f o r  t h e  c o l l e c t i o n  of sample over  a l onge r  and more r e p r e s e n t a t i v e  p e r i o d .  

A t o t a l  of t h r e e  PSD runs w e r e  performed a t  Sloan.  Of t h e  t h r e e  PSD 

runs ,  o n l y  two were v a l i d  because  of a l e a k  t h a t  developed i n  t h e  impinger 

t r a i n  d u r i n g  sampling. The r e s u l t s  of  t h e  two u n c o n t r o l l e d  PSD runs a r e  

p re sen ted  g r a p h i c a l l y  i n  F i g u r e  2-1 and t a b u l a r l y  i n  Tab le  2-6. Based on 

t h e  PSD d a t a ,  t h e  mass mean d iame te r  f o r  b o t h  PSD runs i s  g r e a t e r  than 15 u m .  

2-11 
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2.5 VISIBLE EMISSIONS RESULTS 

Visible emissions were measured by a certified reader during testing 

periods when a clear, blue sky was available. Visible emissions were not 

measured during test periods when overcast conditions existed. The blue sky 

background was required f o r  detection of emissions caused by condensed hydro- 

carbons in the plume. Opacity readings are presented in Table 2-7. Visible 

emission results obtained during the four particulate/TOC loading runs are 

graphically presented in Figure 2-2, 2-3, 2-4, and 2-5. 

The average opacity measurement was 8.4. 13.6, 12.5, and 9.8 during Runs 
1, 2, 3 ,  and 4 respectively. The maximum six-minute opacity measurement was 

11.9, 17.5, 16.9, and 12.9 percent for Runs 1. 2, 3 ,  and 4 respectively. The 

average opacity measurement during Runs 2 .  3 .  and 4 was 12.0 percent. 

2.6 SCRUBBER WATER MONITORING AND GRAB SAMPLE ANALYSIS RESULTS 

This section presents results of scrubber water pH and temperature 

measurements and analytical results performed on scrubber water samples. 

2.6.1 Scrubber Water pH and Temperature Results 

Periodically during each sampling run, the pH and temperature of the 

venturi scrubber water influent and effluent were measured. Results of pH 

and temperature measurements during recycle operation are presented in Table 

2-8. 

6.16, 6.14, 6.12, 6.10, and 6.14 for particulate/TOC R u n s  1, 2, 3 ,  4 and PAH 
Run 1, respectively. 
corresponding to the above sampling runs were 5.80, 5.76, 5.74, 5.77, and 

5.74, respectively. 

The averaee DH measurements for the venturi scrubber water influent were 

The average venturi scrubber water effluent pH readings 

The average venturi scrubber water influent temperatures were 137'F, 

118'F, 138'F, 140°F, and 143°F for particulate/TOC Runs 1, 2 ,  3 ,  4 and PAH 

Run 1, respectively. The average corresponding scrubber water effluent 

* 
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TABLE 2-7. OPACITY READINGS ON THE VENTURI SCRUBBER OUTLET 

Run 
Dace Description T h e  

5-08-84 Pert.lT0C-1 1425-1430 
1431-1436 
1417-1442 
1443-1448 
1449-1454 
1455-1500 
1501-1506 
1507-1512 
1513-1518 

1555-1600 
1601-1606 
1607-1612 

1640-1645 
1646-1651 
1652-1657 
1658-1703 
1704-1709 
1710-1715 
1716-1721 
1722-1727 
17284731 
1734-1719 
1740-1745 

Average 

5-10-84 Part.IlWC-3 1119-1144 
1145-1150 
1151-1156 
1157-1202 
1203-1208 
1209-1214 

1323-1328 
1329-1134 
11 3 5 - 13 4 0 
1341-1146 
1347-1152 
1353-1358 
1159-1404 
1405-1410 

Average 

Average 

6 Uinutee Oare 0escrlpti.m 

10.2 5-10-84 Part.ITOC-2 

Opeclry €or Run 

8.5 
7.1 
8.5 ~~ 

10.6 
7.7 
8.8 
6.2 
8.1 

6.7 
7.3 
8.1 

5.4 
7.5 
5.4 
11.9 
9.2 
11.0 
11.4 
11.2 
8.1 
7.9 
6.9 

8.4 

10.0 5-10-84 Part.ITOC-4 
12.7 
12.5 
11.2 
12.7 
7.3 

11.3 
15.0 
16.9 
7.3 
13.1 
13.1 
14.1 
15.2 

12.5 

0800-0805 
0806-0811 

0818-0823 
0824-0829 
0810-0835 

0914-0919 
0920-0925 
0926-0931 
0932-0917 
0938-0941 

0946-0951 
0952-0957 
0958-1003 
1004-1009 
1010-1015 
1016-1021 
1022-1027 

Average 

1540-1545 
1546-1551 
1552-1557 
1558-1603 
1604-1609 
1610-1615 

1621-1628 
1629-1634 
1635-1640 
1641-1646 
1647-1652 
1653-1659 

Average 

10.6 
12.3 

9.6 
12.7 
12.9 

10.6 
13.1 
12.3 
17.5 
14.4 

15.6 
17.5 
16.2 
11.8 
14.8 
16.2 
11.5 

13.6 

7.7 
6.7 
7.7 
8 . 3  
10.6 
12.9 

11.0 
7.5 
10.2 
10.6 
11.4 
12.9 

9.8 
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t empera tu res  were 156"F, 1 5 0 ° F ,  157OF, 156'F. and 158'F, r e s p e c t i v e l y .  Also 

i nc luded  i n  Tab le  2-8 are pond t empera tu re  d a t a  c o l l e c t e d  by MRI p e r s o n n e l .  

2.6.2 Scrubber  Water A n a l y t i c a l  R e s u l t s  

During each  sampling r u n ,  a t  l e a s t  two v e n t u r i  s c rubbe r  water i n f l u e n t  

and e f f l u e n t  samples were c o l l e c t e d .  The g r a b  samples d u r i n g  each r u n  were 

composited and then f i l t e r e d  t o  de t e rmine  t o t a l  suspended s o l i d s .  

of t h e  f i l t r a t e  was then analyzed f o r  d i s s o l v e d  s o l i d s .  The remaining f i l -  

t r a t e  was analyzed f o r  TOC and po lynuc lea r  a romat i c  hydrocarbons and major 

o r g a n i c s .  

An a l i q u o t  

m.c1 .  
I ~ Y L S  2-3 pi-earLIiJ tile scrubber w a t e r  a n a i y c i c a i  r e s u i c s .  Toca i  sus- 

pended s o l i d s  (TSS) c o n c e n t r a t i o n s  f o r  t h e  v e n t u r i  s c rubbe r  water  i n f l u e n t  

samples were 5 7 . 3 ,  18.0,  33 .5 ,  4 8 . 8 ,  and l l O . m g / l  f o r  pa r t i cu la t e /TOC Runs 

1. 2 ,  3 ,  4 ,  and PAH Run 1, r e s p e c t i v e l y .  The corresponding t o t a l  d i s s o l v e d  

s o l i d s  (TDS) c o n c e n t r a t i o n s  were 1 4 , 7 0 0 ;  1 2 , 1 0 0 ;  1 3 , 0 0 0 ;  13,800; and 14 ,200  

mg/l.  

were 1 9 7 0 ,  8 6 4 ,  7 7 4 ,  9 6 0 ,  and 1040 mg/l  f o r  pa r t i cu la t e /TOC Runs 1, 2 ,  3 ,  4 

and PAH Run 1, r e s p e c t i v e l y .  The c o r r e s p o n d i n g  TDS c o n c e n t r a t i o n s  were 

15,000; 1 2 , 3 0 0 ;  1 3 , 4 0 0 ;  1 4 , 2 0 0 ;  and 14 ,100  mg/l.  

TSS c o n c e n t r a t i o n s  f o r  t h e  v e n t u r i  s c r u b b e r  water  e f f l u e n t  samples 

Po lynuc lea r  a romat i c  hydrocarbons were n o t  d e t e c t e d  i n  t h e  sc rubbe r  wa te r  

samples c o l l e c t e d  d u r i n g  PAH Run 1. The major o r g a n i c  s p e c i e s  q u a n t i f i e d  i n  

t h e  s c rubbe r  water s a m p l e s  are included i n  Tab le  2-9 .  

During each  t es t  p e r i o d ,  samples of v i r g i n  a g g r e g a t e  and r e c y c l e d  a s p h a l t  

pavement were c o l l e c t e d  and ana lyzed  f o r  percent moi s tu re .  Care w a s  taken 

t o  o b t a i n  a r e p r e s e n t a t i v e  sample. 

(approximately 10 pounds) w a s  c o l l e c t e d  and coned-and-quartered t o  y i e l d  

500-700 grams f o r  a n a l y s i s .  

v i r g i n  a g g r e g a t e  and RAP samples.  

To accomplish t h i s  a l a r g e  sample 

Tab le  2-10 p r e s e n t s  m o i s t u r e  v a l u e s  of t h e  

The p e r c e n t  moi s tu re  by weight values 
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TABLE 2 - 9 .  SUMMARY OF SCRUBBER WATER ANALYTICAL RESULTS 

I..( .I 1 I... .I. 1 r... w L a"..... 

ID Io 

Io "0 

ID P a  

m ID 

m n 
ID Io 

I D  I D  

2 - 2 2  



C 
b ._ 

al 
u 
m n 

Y 
m n 
5 z 
E 
3 a 

U 
u3 

N 

N 
ro 
U 

"- 
3 
ro 
4 

U 
rl 

U 

ro 
u3 
U 

"- 
rl 
"7 
rl 

m 
0 m 
0 

rl 
I 
V 
0 c . 
u 
Y 

D. 
a 

if 
9 

rl 

N 
m 
U 

0 
0 

0 
m 

rl 
m 
"- 

U 
m 
-3 

0 
N 

0 
m 

0 
rl m 
0 

N 
I 
U 

8 . 
u 
Y a 
D. 

Q 
Q 

rl 

Q 
"- 
U 

m 
N 
m 
rl 

U 
U 

u3 

rl 
ro 
U 

0 
0 
N 
rl 

0 
3 
m 
0 

m 
I 
V 
0 c . 
u 
Y 
a 
& 

0 

rl 

m 

"- 
m 
m 

"7 
rl 
u3 
rl 

e7 
r. 

m 

u 
u3 
"- 

0 
0 
ro 
4 

0 
rl 
m 
0 

U 
I 

V 
0 
E3 . 
Y 
Y m 
PI 

N 
U 

N 

0 
0 
u3 

0 m 
4 
rl 

m 
m 
m 

m 
m 
r. 

0 
-3 
rl 
rl 

rl 
rl m 
0 

rl 

e 
2 
2 
. 
& 

03 
0 

N 

r( 
h 
"7 

I 
I 

c-l 
ro 
m 

m 
U m 

I 
I 

I 
I 

m 
M 

Y m > 
4 

a 

2-23 



RADlAN 
BBop...ol 

were 4.14,  5.91, 6 .44 ,  5 .73,  and 5.93 for t h e  v i r g i n  a g g r e g a t e  and 2.64, 

1 . 6 4 ,  1.88, 1.80. and 2.42 f o r  t h e  RAP c o l l e c t e d  d u r i n g  pa r t i cu la t e /TOC Runs 

1. 2 ,  3 ,  4 ,  and PAH Run 1, r e s p e c t i v e l y .  

Samples of RAP w e r e  a l s o  c o l l e c t e d  d u r i n g  each tes t  p e r i o d  f o r  smoke 

p o i n t  d e t e r m i n a t i o n .  Each RAP sample w a s  ana lyzed  by t h e  Oklahoma T e s t i n g  

Labora to ry  and by Radian. The RAP smoke p o i n t  test  r e s u l t s  are reco rded  

i n  Tab le  2-11. RAP smoke p o i n t  t es t  r e s u l t s  o b t a i n e d  by t h e  Oklahoma 

T e s t i n g  Labora to ry  ranged from 330'F t o  350'F w i t h  an ave rage  of  341". 

RAP smoke p o i n t  tes t  r e s u l t s  ob ta ined  by Radian ranged from 360°F t o  373°F 

w i t h  an a v e r a g e  of  368°F. 

A sample of t h e  a s p h a l t  cement (AC) u sed  by t h e  p l a n t  was c o l l e c t e d  

f o r  smoke p o i n t  and f l a s h  p o i n t  a n a l y s i s .  The AC smoke p o i n t  and f l a s h  

p o i n t  a n a l y s i s  was performed by t h e  Oklahoma T e s t i n g  Laboratory and t h e  

r e s u l t s  are inc luded  i n  Tab le  2-11. 
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TABLE 2-11. SUMMARY OF RECYCLE ASPHALT PAVEMENT (RAP) 
SMOKE POINT RESULTS AND ASPHALT CEMENT 
(AC) SMOKE POINT AND FLASH POINT RESULTS 

Oklahoma T e s t i n g  Radian 
C o l l e c t i o n  Sample Smoke P o i n t  Smoke P o i n t  F lasha  

Date Time Type "F OF P o i n t  OF 

-- 5-08-84 1615 RAP 350 360 

5-10-84 0930 RAP 340 3 7 0  

5-10-84 1325 RAP 340 373 

5-10-84 1615 RAP 330 3 7 0  

5-11-84 1130 RAP 345 367 

5-10-84 0830 AC 360 -_ 580  

_ _  
-_ 
_ _  
_ _  

a F l a s h  P o i n t  Ana lys i s  performed by  Oklahoma T e s t i n g  Labora tory .  
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SECTION 3 

3.0 PROCESS DESCRIPTION AND OPERATION 

Th i s  s e c t i o n  p rov ides  a b r i e f  d e s c r i p t i o n  of t h e  a s p h a l t  c o n c r e t e  p l a n t  

ope ra t ed  by t h e  Sloan C o n s t r u c t i o n  Company i n  Cocoa, F l o r i d a .  T h e  p rocedures  

used t o  monitor t h e  o p e r a t i o n  of t h e  a s p h a l t  c o n c r e t e  p l a n t  and t h e  p r o c e s s  

parameters  r eco rded  d u r i n g  r e c y c l e  emis s ions  t e s t i n g  a r e  a l s o  p re sen ted  i n  

t h i s  s e c t i o n .  

3.1 PROCESS DESCRIPTION 

A d e s c r i p t i o n  of  t h e  Sloan a s p h a l t  c o n c r e t e  p l a n t  ( i n c l u d i n g  t h e  

emissions c o n t r o l  system) i s  p resen ted  i n  t h i s  s e c t i o n .  

3.1.1 P rocess  Equipment D e s c r i p t i o n  

Sloan C o n s t r u c t i o n  Company o p e r a t e s  an ASTEC drum-mix a s p h a l t  c o n c r e t e  

p l a n t  on Clear Lake Road o f f  S t a t e  Highway 528 ( B e e l i n e  Expressway) nea r  

Cocoa, F l o r i d a  ( r e f e r  t o  F i g u r e  1-1). The p l a n t  was i n s t a l l e d  i n  1981.  

Table  3-1 p r e s e n t s  a summary of t e c h n i c a l  d a t a  on t h e  Sloan a s p h a l t  c o n c r e t e  

p l a n t .  

The ASTEC drum a t  Sloan is 42 f e e t  long and 7 fee t  in d iame te r .  The 

Sloan p l a n t  u t i l i z e s  f o u r  co ld  f eed  b i n s :  two f o r  RAP, one f o r  v i r g i n  

a g g r e g a t e ,  and one f o r  sand. The v i r g i n  a g g r e g a t e  and sand e n t e r  t h e  bu rne r  

end of t h e  r o t a t i n g  drum. The RAP enters t h e  r o t a t i n g  drum through a c o l l a r  

around t h e  c e n t e r  of t h e  drum. Fuel  f o r  t h e  bu rne r  i s  No. 5 f u e l  o i l .  

3-1 
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TABLE 3-1. TECHNICAL DATA ON THE ASPHALT CONCRETE PLANT 

OPERATED BY THE SLOAN CONSTRUCTION COMPANY, 
COCOA, FLORIDA 

Type p l a n t  Drum-mix 

Manufacturer  ASTEC 

Percen t  RAP on c u r r e n t  p r o j e c t  5 1  

Est imated comple t ion  d a t e  f o r  c u r r e n t  p r o j e c t  May 31, 1984 

Year i n s t a l l e d  1981 

Design c a p a c i t y ,  t p h  ( X  mois tu re )  293 ( 4 )  
252 ( 5 )  . ,  
q-1 I L ,  
L L I  \", 

196 (7) 
176 (8)  

Dryer f u e l  NO. 5 f u e l  o i l a  

b F i r i n g  r a t e ,  g a l l t o n  1.5-2.5 

Burner manufac turer  Hauck 

Drum s i z e ,  
Length,  E t  
Diameter ,  E t  

42 
7 

Recycle  e n t r a n c e  p o i n t  Mid drum 

AC i n j e c t i o n  p o i n t  ( f t  upstream from d i s c h a r g e  
end of drum) 

11-17 

Asphal t  t y p e  Chevron HMA-175 

Smoke p o i n t ,  Y >4uu  

B l u e  haze observed?  

a 

. .. . ?  

Yes 
d 

Heat c o n t e n t  of No. 5 f u e l  o i l  was r e p o r t e d  by M r .  S h e r r i l l  t o  b e  
44,000 Btu /ga l .  

bDependent on m o i s t u r e  con ten t  and p roduc t ion  ra te .  
C Es t imated  by M r .  S h e r r i l l .  

dDuring t e s t i n g .  
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Asphal t  cement i s  i n j e c t e d  i n t o  t h e  drum a t  a p o i n t  approximately 

4 t o  1 0  f e e t  downstream from t h e  RAP c o l l a r .  The  l i q u i d  a s p h a l t  i s  s t o r e d  i n  

a hea ted  s t o r a g e  c o n t a i n e r  maintained a t  about 230'F. The f i n a l  p roduc t  

e x i t i n g  the drum i s  t r a n s p o r t e d  by conveyor t o  a temporary ho ld ing  s i l o  where 

t h e  product  i s  loaded onto t r u c k s  f o r  t r a n s p o r t a t i o n .  

3 .1 .2  Emission C o n t r o l  System D e s c r i p t i o n  

F igu re  3-1 i l l u s t r a t e s  t h e  emis s ion  c o n t r o l  system ( v e n t u r i  s c rubbe r )  

used by Sloan. P rocess  emis s ions  from t h e  drum-mixer e x i t  t h e  d i s c h a r g e  end 

of t h e  drum and e n t e r  a knockout box t o  remove some of t h e  l a r g e r  p a r t i c l e s  

by r e d u c i n g  t h e  a i r  v e l o c i t y .  From h e r e  t h e  emis s ions  a r e  duc ted  up from t h e  

top f a c e  of t h e  knockout box through a n  approximately 3-foot d i a m e t e r ,  i n v e r t e d  

U- o r  V-shape duc t  and back down t o  t h e  v e n t u r i  s c rubbe r .  This  d u c t  c o n s i s t s  

of t h r e e  elbows s e p a r a t e d  by two approx ima te ly  6-foot l ong ,  s t r a i g h t  duc t  

s e c t i o n s .  

S p e c i f i c a t i o n s  f o r  t h e  w e t  v e n t u r i  s c r u b b e r  are l i s t e d  i n  Tab le  3-2. 
. .  

Scrubber water  is i n j e c t e d  through a n o z z l e  sp ray  ba r  l o c a t e d  j u s t  p r i o r  

t o  t h e  v e n t u r i  t h r o a t .  The v e n t u r i  p r e s s u r e  drop i s  v a r i a b l e  from 15 t o  

2 1  i n c h e s  of water column. Upon e x i t i n g  t h e  s c r u b b e r ,  t h e  p r o c e s s  g a s e s  e n t e r  

a h o r i z o n t a l  water knockout drum and then p a s s  through t h e  induced d r a f t  ( I . D . )  

fan.  Water s p r a y s  are l o c a t e d  i n  t h e  f a n  housing t o  h e l p  p reven t  t h e  bu i ldup  

of material on t h e  f a n  b l a d e s .  The p r o c e s s  g a s e s  e x i t  t h e  f a n  i n t o  a tan- 

g e n t i a l - e n t r y ,  10-foot d i ame te r  knockout box, pass  through s t r a i g h t e n i n g  v a n e s ,  

and o u t  a &-foot d i ame te r  s tee l  s t a c k .  

Scrubber wa te r  i s  con ta ined  i n  two a d j a c e n t  e a r t h e n  ponds t h a t  a r e  i n t e r -  

connected by means of an 8-inch diameter PVC p ipe .  One pond i s  18 f e e t  by 

60 f e e t  and t h e  o t h e r  i s  24 f e e t  by 60 f e e t .  Scrubber e f f l u e n t  f lows i n t o  

t h e  end of  one pond whi l e  s c rubbe r  supp ly  water is  pumped from t h e  o t h e r  

pond. The d i k e  d i v i d i n g  t h e  two ponds s e r v e s  as a w e i r  t o  reduce t h e  suspended 

p a r t i c u l a t e  matter i n  t h e  sc rubbe r  supp ly  pond. Pond make-up water i s  s u p p l i e d  

from t h e  water t a b l e  which i s  about  1 f o o t  below t h e  ground s u r f a c e  i n  t h i s  
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TABLE 3-2. TECHNICAL DATA ON THE WET VENTURI SCRUBBER 
AT THE SLOAN PLANT, COCOA, FLORIDA 

Type scrubber  Ven tu r i  

Manufacturer ASTEC 

Date i n s t a l l e d  1981 

Design a i r  f low,  acfm 43,000 

Water c i r c u l a t i o n  r a t e ,  gpm 

Makeup water s o u r c e  Water t a b l e  

300-400 

Scrubber water  d i s c h a r g e  temp, OFa 

Scrubber pond temp a t  s u r f a c e ,  'Fa 

140-160 

100-145 

Scrubber  o u t l e t  

Scrubber i n l e t  

4-f t d i ame te r  
c i r c u l a r  s tee l  
s t a c k  wi th  
sampling p o r t s  

3-Et d i ame te r  
c i r c u l a r  steel 
duc t  

Blue haze observed?a  Yes 

a During tes t  per iod .  
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3 . 3  PROCESS MONITORING DURING THE EMISSION TEST PROGRAM 

Opera t ion  of t h e  drum-mix a s p h a l t  p l a n t  was monitored by MRI per sonne l  

d u r i n g  emiss ion  test p e r i o d s .  The sampling crew from Radian set u p  equipment 

and prepared f o r  t e s t i n g  on Monday, May 7, 1984. The  p l a n t  was n o t  o p e r a t i n g  on 

t h i s  d a t e .  T e s t i n g  began on May 8,  1984; however. t h e  c o n t r o l l e d  emis s ions  re- 

s u l t s  d u r i n g  t h e  f i r s t  d a y ' s  t e s t  were n o t  a c c e p t a b l e  because t h e  sampling w a s  

RADIAN 
ODpPDpmDl 

a r e a .  P l a n t  pe r sonne l  be l i eved  t h e  ponds t o  b e  about 1 0  f e e t  deep. Crude 

measurements made a t  t h e  t i m e  of t e s t i n g  i n d i c a t e d  t h e  ponds were approximately 

5 f e e t  deep. 

Sloan p e r s o n n e l  do no t  normally t reat  t h e  pond water i n  any manner, so 

it w a s  n o t  t r e a t e d  d u r i n g  t h i s  test. (Scrubber  pond water can b e  t r e a t e d  

w i t h  a f l o c u l a n t  t o  remove suspended s o l i d s  or w i t h  lime t o  c o n t r o l  t h e  pond 

wa te r  pH.) 

3 .2  PROCESS OPERATION 

Opera t ion  of t h e  Sloan p l a n t  is  t y p i c a l  of o t h e r  drum-mix p l a n t s .  

During t e s t i n g ,  t h e  p l a n t  o p e r a t e d  about  11 h o u r s  per day and was re- 

s u r f a c i n g  a s e c t i o n  of I n t e r s t a t e  95. Limestone a g g r e g a t e  and l o c a l  

sand were used a t  t h e  Sloan p l a n t  d u r i n g  t e s t i n g .  The RAP w a s  o b t a i n e d  

from t h e  s e c t i o n  of  1-95 b e i n g  r e s u r f a c e d .  The a s p h a l t  cement used 

d u r i n g  t h e  test  p e r i o d  was Chevron HMA-175 which w a s  s t o r e d  and used a t  

abou t  230'F. 

i s  added and i s  a v a i l a b l e  i n  a number of v i s c o s i t i e s .  The v i s c o s i t y  of  

Chevron HMA a c t u a l l y  used i s  dependent upon t h e  v i s c o s i t y  of t h e  RAP 

be ing  u t i l i z e d .  

Chevron HMA i s  a b a s i c  a s p h a l t  t o  which l i g h t  Arabian c rude  

The ra te  of a s p h a l t  c o n c r e t e  p r o d u c t i o n  i s  dependent upon t h e  t empera tu re  

of  t h e  product  and t h e  m o i s t u r e  c o n t e n t  of t h e  r a w  f e e d  m a t e r i a l .  The maximum 

r a t e d  c a p a c i t y  of t h e  Sloan p l a n t  i s  293 t o n s  p e r  hour w i t h  a f e e d  m o i s t u r e  

c o n t e n t  of 1-2 p e r c e n t .  
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performed a t  less than 90 percen t  of t h e  p r e s c r i b e d  i s o k i n e t i c  sampling rate. 

Rain prevented t h e  p l a n t  from o p e r a t i n g  on May 9 ,  1 9 8 4 ,  so no t es t s  were p e r -  

formed. The m a j o r i t y  of t h e  t e s t i n g  was done of May 10 and 11, 1 9 8 4 .  Tables  

3 - 3 ,  3 - 4 ,  and 3-5 c o n t a i n  a summary of t h e  p r o c e s s  d a t a  c o l l e c t e d  d u r i n g  t h e  

tes t  p e r i o d s  on May 8 ,  10,  and 11, r e s p e c t i v e l y .  

Two barometers  vere a v a i l a b l e  a t  t h e  p l a n t  d u r i n g  t h e  t e s t i n g ;  one 

s u p p l i e d  by EPA/EMB, and t h e  o t h e r  by t h e  Radian sampling crew. These baro- 

m e t r i c  r e a d i n g s  d i f f e r e d  c o n s i s t e n t l y  by 0 . 2 8  i n .  Hg. Averaged v a l u e s  are 

p resen ted  i n  Tab les  3 - 3 ,  3-4 ,  and 3-5.  Char t s  r e c o r d i n g  t h e  mix t empera tu re  

d u r i n g  p l a n t  o p e r a t i o n  and t e s t i n g  on May 10 and 11, 1 9 8 4 ,  a r e  shown in 

F i g u r e  3-2. The f i n a l  product  t e m p e r a t u r e  d u r i n g  t e s t i n g  was about 290°F.  The 

product  mix s i e v e  a n a l y s e s  r e s u l t s  f o r  May 8 ,  1 0 ,  and 11 are shown i n  Table  3-6. 

A s  noted i n  Tab les  3-3 ,  3 - 4 ,  and 3-5,  problems encountered w i t h  p l a n t  

o p e r a t i o n  inc luded  s h o r t a g e s  of sand and a g g r e g a t e  i n  t h e  hoppers ,  c logg ing  

of t h e  RAP f e e d ,  power f a i l u r e s ,  t r u c k  s h o r t a g e s , . a n d  a broken r a m  t o  o p e r a t e  

a b i n  door .  It should be  no ted  t h a t  s h o r t a g e s  of sand and /o r  a g g r e g a t e  i n  

t h e  d r y e r  drum r e s u l t e d  i n  a sudden i n c r e a s e  i n  mix t empera tu re  and t h e  

emission of  dense c louds  of l i g h t  t an  smoke. 
> 

3.4  EMISSION CONTROL SYSTEM MONITORING 

I 

hRI pe r sonne l  monitored t h e  o p e r a t i o n  of  t h e  v e n t u r i  s c rubbe r  emission 

c o n t r o l  system d u r i n g  t h e  tes t  p e r i o d s .  Emission c o n t r o l  system parameters  

t h a t  were monitored d u r i n g  t e s t i n g  i n c l u d e d :  

a v e n t u r i  s c rubbe r  p r e s s u r e  d r o p ,  
a v e n t u r i  i n l e t  g a s  t empera tu re ,  
a t o t a l  s c r u b b e r  water f l o w  t o  t h e  sc rubbe r  system, and 
a t h e  s c r u b b e t  water i n l e t  and o u t l e t  t empera tu re .  

A summary o f  t h e  v e n t u r i  s c rubbe r  o p e r a t i n g  d a t a  c o l l e c t e d  d u r i n g  t h e  test 

program i s  p r e s e n t e d  i n  Tab les  3-3 ,  3 -4 ,  and 3-5. 
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MAY 10, 1984 MAY 11, 1984 

KEY 

A = PLANT STARTUP--6: 30 A.M. 
B = WATER PUMP CLOGGED 
C = TRUCK SHORTAGE 
D = BROKEN RAM 
E = PLANT SHUTDOWN--6:00 P . M .  
F = RAN OUT OF SAND 
G = FEED CLOGGED 
H = RAN OUT OF SAiiD A:4D AGGREGATE 
I = PLANT SHUTDOWN--5:OO P . M .  

- 

Figure 3-2. R e c o r d  o f  m i x  t e m o e r a t u r e .  
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TABLE 3-6. PRODUCT KIX SIEVE AFALYSIS RESULTS~ 

May 8, 1984 May 10, 1984 May 11, 1984 

Mix type 

Asphal t  cement 

Percent aspha l t  i n  mix 

Aggregate s ieve/ 
screen ana lys i s  
(percent  passing) 

3/4 i n .  

1/2 i n .  

3/8 i n .  

No. 4 

No. 10 

No. 40 

No. 80 

No. 200 

5- 1 s-1 s-1 

HMA- 175 HMA-175 HMA-175 

2.7 5.42 6.3 

100 

96 

85 

63 

4.8 

37 

15 

3.9 

100 

99 

83 

59 

45 

35 

14 

6 .1  

100 

99 

87 

64 

47 

37 

13 

5.4 

Sieve Analysis Conducted by Florida DOT Personnel 
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In a d d i t i o n  t o  t h e  sc rubbe r  water f l o w  meter a l r e a d y  a t  t h e  p l a n t ,  t h e  

Radian Corpora t ion  (Radian) sampling crew i n s t a l l e d  a S igne t  S c i e n t i f i c  padd le  

w h e e l  F l o s e n s o f i ,  f low meter. The F l o s e n s o f i  meter read 20 gpm h i g h e r  than 

t h e  e x i s t i n g  meter. An ave rage  of t h e s e  two r e a d i n g s  was recorded d u r i n g  

o p e r a t i o n  and t e s t i n g  on May 8 ,  1 9 8 4 .  On May 1 0  and 11, 1 9 8 4 ,  t h e  F l o s e n s o B  

meter w a s  n o t  o p e r a b l e .  On t h e s e  d a t e s ,  t h e  e x i s t i n g  meter was used and t h e  

flow r a t e  recorded w a s  t h e  v a l u e  from t h e  meter p l u s  10 gpm t o  y i e l d  v a l u e s  

comparable t o  t h o s e  r eco rded  on May 8 ,  1 9 8 4 .  
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SECTION 4 

4 . 0  SAMPLING LOCATIONS 

A schemat i c  diagram of t h e  a s p h a l t  c o n c r e t e  p r o c e s s  i s  p resen ted  i n  

F igu re  4-1. The g e n e r a l  l o c a t i o n  of e a c h  sampling p o i n t  and t h e  pa rame te r s  

measured a t  each sampling l o c a t i o n  a r e  a l s o  p re sen ted  i n  F i g u r e  4-1. Sec- 

t i o n  4 c o n t a i n s  a b r i e f  d e s c r i p t i o n  of  each of t h e  sampling l o c a t i o n s  used 

a t  Sloan d u r i n g  t h e  emis s ions  t e s t i n g  program. 

4 . 1  VENTURI SCRUBBER INLET SAMPLING LOCATIONS 

Uncontrol led emis s ions  samples w e r e  c o l l e c t e d  i n  t h e  d u c t  work between 

t h e  drum mixer and t h e  w e t  v e n t u r i  s c rubbe r .  A s i d e  v i e w  of  t h e  d u c t  work 

immediately u p s t r e a m  and downstream of t h e  u n c o n t r o l l e d  emis s ions  sampling 

l o c a t i o n  i s  i l l u s t r a t e d  i n  F i g u r e  4-2. F l u e  gas  e x i t i n g  t h e  r o t a t i n g  drum 

e n t e r s  t h e  knockout d u c t  t h a t  c a r r i e s  t h e  f l u e  gas  upward about  5 t o  6 f e e t  

where i t  then e n t e r s  a c i r c u l a r  d u c t  that connec t s  t h e  o u t l e t  of  t h e  

knockout box t o  t h e  v e n t u r i  i n l e t .  The c i r c u l a r  d u c t  is approximately 

3 f e e t  i n  d i ame te r  and i s  shaped l i k e  an i n v e r t e d  U or V .  This d u c t  c o n s i s t s  

of t h r e e  elbows s e p a r a t e d  by two approximately 6 f e e t  long:, s t r a i g h t  d u c t  

s e c t i o n s .  Uncontrol led emis s ions  samples were c o l l e c t e d  i n  t h e  c i r c u l a r  duc t  

immediately above t h e  v e n t u r i  s c rubbe r .  

Two p o r t s  were used t o  measure t h e  gas  f low rate and c o l l e c t  u n c o n t r o l l e d  

emis s ions  samples. A 3-inch p o r t  w a s  l o c a t e d  on t h e  n o r t h  s i d e  o f  t h e  i n l e t  

duc t  and a 4-inch p o r t  w a s  l o c a t e d  on t h e  e a s t  s i d e  of t h e  i n l e t  d u c t .  The 

two sampling p o r t s  were l o c a t e d  less than 1 2  i n c h e s  from t h e  n e a r e s t  upstream 

and downstream f low d i s t u r b a n c e .  F i g u r e  4-3 i n c l u d e s  a d e s c r i p t i o n  of t h e  

16 sampling p o i n t s  used t o  c h a r a c t e r i z e  t h e  inlet d u c t .  
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SAMPLING 

THERMOCOUPLE 

WATER 
KNOCKOUT 

GROUND 70A3768 

VENTURI 
DAMPER 

VENTURI +-%: k SPRAYS 
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b, 

< TRAILER 
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1 

GROUND 70A3768 

Figure 4 - 2 .  Side View of Duct Work Upstream and Downstream 
of the Sloan Uncontrolled Emissions Sampling 
Location. 
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P a r t i c l e  s i z e  d i s t r i b u t i o n  (PSD) samples  were c o l l e c t e d  through t h e  

4-inch p o r t  mounted on t h e  east s i d e  of t h e  i n l e t  d u c t .  PSD samples were 

c o l l e c t e d  a t  a p o i n t  15.2 i n c h e s  from t h e  east w a l l .  F igu re  4-4 i n c l u d e s  a 

d e s c r i p t i o n  of t h e  sampling p o i n t  u s e d  t o  c o l l e c t  PSD samples of t h e  uncon- 

t r o l l e d  emis s ions .  The gas  v e l o c i t y  a t  t h i s  p o i n t  approximated t h e  ave rage  

gas v e l o c i t y .  

4 . 2  VENTURI SCRUBBER OUTLET SAMPLING LOCATIONS 

Con t ro l l ed  emis s ions  samples were c o l l e c t e d  a t  t h e  o u t l e t  of t h e  v e n t u r i  

s c rubbe r  from two sets of sampling p o r t s  on a c i r c u l a r  s t a c k .  A s i d e  view 

of t h e  duc t  work immediately upstream and downstream of t h e  c o n t r o l l e d  emis s ions  

sampling l o c a t i o n  i s  i l l u s t r a t e d  i n  F i g u r e  4-5. F lue  gas  e x i t i n g  t h e  v e n t u r i  

s c rubbe r  e n t e r e d  a h o r i z o n t a l  water knockout drum and t h e n  passed th rough  an 

induced d r a f t  ( I .D.)  f an .  Gases e x i t i n g  t h e  f a n  then e n t e r  a v e r t i c a l  water 

knockout drum a t  t h e  base  of t h e  & f o o t  d i a m e t e r  s t e e l  s t a c k .  

Two 3-inch p o r t s  were used t o  measure t h e  gas f low r a t e  and c o l l e c t  

samples of t h e  c o n t r o l l e d  emissions.  One of t h e  3-inch p o r t s  was p o s i t i o n e d  

on t h e  n o r t h e a s t  s i d e  of t h e  duc t  and t h e  second p o r t  was p o s i t i o n e d  on t h e  

s o u t h e a s t  s i d e .  Both p o r t s  a r e  l o c a t e d  approximately 10  f e e t  from t h e  n e a r e s t  

upstream d i s t u r b a n c e  and 4 f e e t  from t h e  n e a r e s t  downstream d i s t u r b a n c e .  

F igu re  4-6  I l l u s t r a t e s  t h e  p o s i t i o n  of t h e  two p o r t s  and t h e  l o c a t i o n s  of t h e  

twenty-four sampling p o i n t s  used t o  c o l l e c t  c o n t r o l l e d  emis s ions  samples. 

4.3 V I S I B L E  EMISSIONS OBSERVATION LOCATIONS 

V i s i b l e  emis s ions  o b s e r v a t i o n s  were made of t h e  plume e x i t i n g  t h e  s t a c k .  

A t o t a l  of s i x  l o c a t i o n s  were used t o  make t h e  o p a c i t y  o b s e r v a t i o n s  d u r i n g  

t h i s  program. F igu re  4-7 p r e s e n t s  t h e  l a y o u t  of  t h e  Sloan a s p h a l t  p l a n t  and 

t h e  approximate l o c a t l o n  of t h e  obse rve r  w i th  r e s p e c t  t o  t h e  s t a c k  a t  each 

p o s i t i o n  d u r i n g  v i s i b l e  emis s ions  measurements. 
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Figure 4-5. S i d e  View of Duct Work Upstream and Downstream 
of the Sloan Controlled Emissions Sampling 
Location. 

4-7 



EBLCVOL 

h 
E3 
Y r i r  
W 

H Z  a c  
0 1  a 0  m 

4-a 

ID 
C 
0 
rl 
LI 
a 
0 

3 
u 
e 
rl 
0 a 
m 
ID 
Y 
m a ." 
c" 
M 
C 
d 
rl 
P 
E cu m 
ID 

rl 
ID 
ID 
4 
E 
W 
m 
m 
4 
4 
0 
Y 
LI 

U 

c m 
0 
r( 
v) 

m 
Y 
3 
OD 
rl . .  
F* 

I 
I 
I 
I 
I 
I 
: 

I 
I 
I 
E 
I 

I 
I 
1 
1 
I 

m 
I 

I 
W 



I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
1 
n 
I 
I 
I 

,/- 

i 

/ 
. /' 

,,Y' 

m 
Q 
74 

c w  
0 3  
d k  
rn 

m o  

. 
w m  
c o  u u  

0 u u  
m 

4-9 

r. 
I 

-3 

m 
w 
M 
rl 
Lr 

a 



RADIAN - 
4 . 4  VENTURI SCRUBBER WATER SAMPLING LOCATIONS 

Samples of wa te r  s u p p l i e d  t o  t h e  v e n t u r i  s c rubbe r  and samples of  v e n t u r i  

s c rubbe r  e f f l u e n t  water were c o l l e c t e d  d u r i n g  emiss ions  t e s t i n g .  Samples 

of pond water be ing  s u p p l i e d  t o  t h e  v e n t u r i  s c rubbe r  s p r a y  n o z z l e s  were 

c o l l e c t e d  from a v a l v e  i n s t a l l e d  on t h e  d i s c h a r g e  s i d e  of t h e  sc rubbe r  f eed  

pump. A g e n e r a l  l a y o u t  of t h e  two sc rubbe r  wa te r  ponds and t h e  i n f l u e n t  and 

e f f l u e n t  sample c o l l e c t i o n  p o i n t s  i s  p r e s e n t e d  i n  F i g u r e  4-8. The sc rubbe r  - 

pump i n t a k e  l i n e  f l o a t s  i n  t h e  pond and a c c e s s  t o  t h e  i n t a k e  is by means 

of  a f l o a t i n g  p l a t f o r m .  

Ven tu r i  s c r u b b e r  water d r a i n s  i n t o  a c o l l e c t i o n  box below t h e  v e n t u r i  

m i s t  e l i m i n a t o r  and i n  t h e  base  of t h e  s t a c k .  The sc rubbe r  water then  d r a i n s  

back t o  t h e  s e t t l i n g  pond by means of an & i n c h  d i ame te r  p l a s t i c  p i p e .  Samples 

of t h e  sc rubbe r  e f f l u e n t  wa te r  were c o l l e c t e d  in a sample c o n t a i n e r  as t h e  

e f f l u e n t  wa te r  e x i t e d  t h e  p i p e .  

4 .5  VENTURI SCRUBBER PROCESS MONITORING LOCATIONS 

The v e n t u r i  s c rubbe r  p r e s s u r e  drop and v e n t u r i  s c rubbe r  wa te r  flow r a t e s  

b-?rz :oni:or-d d u r i i g  t h e  e z i s s i c n s  tes t  progr2n.  

4 . 5 . 1  Ven tu r i  Scrubber  P r e s s u r e  Drop Moni to r ing  

P r e v i o u s l y  i n s t a l l e d  p r e s s u r e  t a p s  were l o c a t e d  upstream and downstream 

of  t h e  v e n t u r i  s c rubbe r .  An a t t e m p t  was made t o  u s e  these sample taDs t o  

measure t h e  v e n t u r i  p r e s s u r e  drop.  The sample t a p  downstream of t h e  v e n t u r i  

w a s  plugged w i t h  s o l i d s  and could no t  be  c l e a r e d .  

used a water manometer i n s t a l l e d  by Sloan f o r  p r o c e s s  c o n t r o l  t o  monitor  t h e  

v e n t u r i  p r e s s u r e  drop.  

A s  a r e s u l t ,  MRI per sonne l  
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INTAKE LINE 
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Figure 4-8. Layout of Sloan Effluent and Influent Scrubber 
Ponds Including Sample Collection Locations. 
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FLOSENSOR? 
TOTAL WATER FLOW 

TOVENTURI 1. 
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SCRUBBER SYSTEM 

I 

FLOW 

1 
70A37BQ 
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Figure 4 - 9 .  Location of FlosensoB Used to Monitor the 
Total Water Flow to the Sloan Venturi. 
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4.5 .2  V e n t u r i  Scrubber Water Flow Rate Monitoring 

The t o t a l  f low r a t e  of wa te r  t o  t h e  v e n t u r i  was monitored u s i n g  a S igne t  

S c i e n t i f i c  paddle-wheel F l o s e n s o B  and a f low senso r  provided by t h e  Sloan 

Company. F i g u r e  4-9 d e p i c t s  t h e  l o c a t i o n  of t h e  two f low s e n s o r s  i n  t h e  

sc rubbe r  system. 

wh i l e  S l o a n ' s  f low senso r  w a s  mounted i n  a h o r i z o n t a l  s e c t i o n  of p ipe .  

t h e  f i r s t  day of t e s t i n g  bo th  r e a d i n g s  were t aken  and an average f l o w r a t e  

r e p o r t e d .  On 5-10-84 t h e  S i g n a l  S c i e n t i f i c  F l o s e n s o f l  malfunct ioned and a l l  

subsequent d a t a  w a s  taken from S l o a n ' s  f low senso r  e x c l u s i v e l y .  A ten-gal lon 

per minute  c o r r e c t i o n  f a c t o r  w a s  a p p l i e d  t o  a l l  of t h e  Sloan f low senso r  

r e a d i n g s  t o  y i e l d  v a l u e s  comparable w i t h  t h o s e  r eco rded  on 5-8-84. A l l  d a t a  

was r eco rded  by MRI per sonne l .  

The F l o s e n s o B  was mounted i n  a v e r t i c a l  s e c t i o n  of p i p e  

During 

4 . 6  ASPHALT CONCRETE PROCESS SAMPLING LOCATIONS 

During emiss ions  t e s t ing ' ,  s a m p l e s  of t h e  v i r g i n  a g g r e g a t e  and r e c y c l e d  

a s p h a l t  pavement were c o l l e c t e d  from t h e  conveyor b e l t s  t h a t  t r a n s p o r t  t h e  

raw m a t e r i a l s  t o  t h e  drum mixer from t h e  s t o r a g e  b i n s .  

Samples of t h e  l i q u i d  a s p h a l t  cement were ob ta ined  from a vendor t r u c k  

t h a t  t r a n s p o r t e d  t h e  a s p h a l t  cement t o  t h e  p l a n t .  

4-13 
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SECTION 5 

5.0 SAMPLING AND ANALYSIS 

Th i s  s e c t i o n  c o n t a i n s  general d e s c r i p t i o n s  of sampling equipment,  sam- 

p l e  c o l l e c t i o n  t echn iques ,  and  sample r ecove ry  t echn iques  used d u r i n g  t h e  

emissions t e s t i n g  program a t  the Sloan a s p h a l t  c o n c r e t e  p l a n t .  Also 

inc luded  are a n a l y t i c a l  p r e p a r a t i o n  t e c h n i q u e s  and a n a l y t i c a l  methodology 

used t o  ana lyze  t h e  samples c o l l e c t e d  d u r i n g  sampling. A d d i t i o n a l  i n fo rma t ion  

i s  provided i n  Appendix J .  

5 . 1  SAMPLING PROCEDURES 

Th i s  s e c t i o n  p r o v i d e s  a d e s c r i p t i o n  of t h e  sampling procedures  t h a t  

were used t o  c o l l e c t  samples of  t h e  f l u e  g a s e s ,  s c rubbe r  w a t e r s ,  and p r o c e s s  

s o l i d s  f o r  a n a l y s i s .  

5 .1 .1  Source Sampling Procedures  

Included i n  Table  5-1 is a l i s t  of t h e  v a r i o u s  pa rame te r s  t h a t  were 

measured a t  t h e  i n l e t  and o u t l e t  of  t h e  v e n t u r i  s c rubbe r  and t h e  sampling 

methodology t h a t  w a s  used d u r i n g  s o u r c e  sampling. Each of t h e  sampling 

methods l i s t e d  i n  Tab le  5-1 a r e  d e s c r i b e d  i n  t h i s  s e c t i o n .  Whenever p o s s i -  

b l e ,  EPA r e f e r e n c e d  s o u r c e  sampling methods were used.  The EPA r e f e r e n c e  

methods were taken from t h e  Environmental  R e p o r t e r ,  Volume I - F e d e r a l  

Regu la t ions ,  S e c t i o n  1 2 1 ,  " A i r , "  Appendix A. I f  a n  EPA r e f e r e n c e  method d i d  

no t  e x i s t ,  a d e t a i l e d  d e s c r i p t i o n  of t h e  methodology i s  p rov ided .  

5 .1 .1 .1  Gas Phase Composition-- 

Fol lowing are d i s c u s s i o n s  of t h e  methods which were used t o  measure gas  

phase composi t ion.  

5-1 
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RADIAN - 
Molecular Weight Determination--The d r y  molecular  weight of  t h e  gas  

stream w a s  determined u s i n g  t h e  grab sampling t echn ique  desc r ibed  i n  EPA 

Method 3 .  The d ry  molecular  weight of the g a s  w a s  c a l c u l a t e d  based upon t h e  

02, C 0 2 ,  and N c o n c e n t r a t i o n .  C O  and 0 c o n c e n t r a t i o n s  were determined 

us ing  i n d i v i d u a l  F y r i t e @  u n i t s .  N was determined by d i f f e r e n c e .  
2 2 2 

2 

A s t a i n l e s s  s tee l  probe and hand-held squeeze pump were used t o  c o l l e c t  

t h e  gas  sample d i r e c t l y  i n  t h e  F y r i t e @  a n a l y z e r .  

c o l l e c t e d  i n  t h e  Fyri te@. During a n a l y s i s ,  t h e  gas  sample i s  passed through 

an absorbing s o l u t i o n  designed t o  s e l e c t i v e l y  remove e i t h e r  CO or 0 The 

d e c r e a s e  i n  t h e  g a s  volume i n  t h e  F y r i t e @  c o n t a i n e r  i s  p r o p o r t i o n a l  t o  t h e  d ry  

c o n c e n t r a t i o n  of t h e  absorbed s p e c i e s .  The ba lance  of t h e  gas  m i x t u r e  was 

assumed t o  be  N If more than s i x  p a s s e s  were r e q u i r e d  t o  o b t a i n  a c o n s t a n t  2' 
(0.3% d i f f e r e n c e ,  a b s o l u t e )  r e a d i n g  f o r  e i t h e r  0 or CO t h e  a p p r o p r i a t e  

abso rb ing  s o l u t i o n  was r e p l a c e d .  

A s p e c i f i c  volume of gas  i s  

2 2' 

2 2' 

5.1.1.2 Volumetric Gas Flow Rate Determinat ions--  

T o t a l  gas  flow rates a t  t h e  s c r u b b e r  i n l e t  and o u t l e t  were determined 

us ing  procedures  d e s c r i b e d  i n  EPA Method 2. The v o l u m e t r i c  gas  flow rate  w a s  

determined by measuring t h e  c r o s s  s e c t i o n a l  a r e a  of t h e  i n l e t  d u c t  and t h e  

s t a c k  and t h e  average v e l o c i t y  of t h e  g a s  stream. The c r o s s - s e c t i o n a l  a r e a s  of 

t h e  i n l e t  duc t  and t h e  s t a c k  were determined by d i r e c t  measurement. 

The number of sampling p o i n t s  r e q u i r e d  a t  each sampling l o c a t i o n  t o  

s t a t i s t i c a l l y  measure t h e  ave rage  gas  v e l o c i t y  i n  t h e  s t a c k  was determined 

u s i n g  t h e  procedures  o u t l i n e d  i n  EPA Method 1. T h e  number of  sampling p o i n t s  

and t h e i r  d i s t a n c e  from t h e  d u c t  w a l l  i s  a f u n c t i o n  of t h e  proximity of t h e  

sampling l o c a t i o n  t o  i t s  n e a r e s t  upstream and downstream f low d i s t u r b a n c e s .  

The i n l e t  and o u t l e t  sampling l o c a t i o n s  ( r e f e r  t o  S e c t i o n  4) d i d  n o t  meet 

EPA Method 1 c r i t e r i a ,  b u t  r e p r e s e n t e d  the b e s t  p o s s i b l e  l o c a t i o n  a v a i l a b l e  

f o r  c o l l e c t i n g  u n c o n t r o l l e d  and c o n t r o l l e d  emis s ion  samples.  The number of  

i n l e t  sampling p o i n t s  w e r e  l i m i t e d  t o  16 because o f  t h e  h igh  p a r t i c u l a t e  

l oad ing ,  r e s u l t i n g  i n  a l i m i t e d  sample c o l l e c t i o n  time. A t o t a l  of 2 4  

sampling p o i n t s  were used a t  t h e  o u t l e t  s t a c k  sampling l o c a t i o n .  

5-3 
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Moisture  Determination--The m o i s t u r e  c o n t e n t  of  t h e  i n l e t  and o u t l e t  g a s  

s t r eams  was determined u s i n g  a modified v e r s i o n  of t h e  methodology desc r ibed  i n  

EPA Method 4 .  T h i s  method requires t h a t  a known volume of p a r t i c l e  f r e e  gas  

be  p u l l e d  through a c h i l l e d  impinger t r a i n .  The q u a n t i t y  of  condensed water 

i s  determined g r a v i m e t r i c a l l y  and then  r e l a t e d  t o  t h e  volume of gas  sampled 

t o  de t e rmine  t h e  m o i s t u r e  c o n t e n t .  

The m o i s t u r e  c o n t e n t  of t h e  two gas  streams was determined s imul t aneous ly  

d u r i n g  each  EPA Method 5E tes t  and each  p a r t i c l e  s i z e  d i s t r i b u t i o n  determi-  

n a t i o n .  The a b s o l u t e  f i l t e r  i n  t h e  EPA Method 5E and p a r t i c l e  s i z i n g  t r a i n s  

removed t h e  p a r t i c u l a t e  matter from t h e  g a s  stream, a l l o w i n g  condensed water 

t o  c o l l e c t  i n  t h e  impinger t r a i n .  

The moi s tu re  c o n t e n t  of t h e  gas  s t r e a m  is  r e q u i r e d  t o  c a l c u l a t e  t h e  

molecular  weight of t h e  gas  (wet) and t h e  i s o k i n e t i c  g a s  sampling r a t e .  

Re la t ive  Humidity--A w e t  b u l b / d r y  bu lb  a p p a r a t u s  was used i n  conjunc- 

t i o n  w i t h  a psychromet r i c  char t  t o  de t e rmine  t h e  r e l a t i v e  humidity of t h e  

sc rubbe r  g a s  streams. The w e t  b u l b l d r y  b u l b  a p p a r a t u s  c o n s i s t s  of two 

thermocouples s t r a p p e d  t o g e t h e r .  The f r o n t  end of t h e  f i r s t  thermocouple 

extende.2 ol;t abou t  t h r e e  i n c h e s  f z r t h e r  t h a z  t L e  s e c m 2  t b e r o c o c p l e .  A 

c l o t h  sock  was p l a c e d  t i g h t l y  over  t h e  f r o n t  two i n c h e s  of  t h e  f i r s t  thermo- 

coup le  (wet b u l b ) .  P r i o r  t o  sampling, t h e  c l o t h  sock w a s  s a t u r a t e d  w i t h  

water. The thermocouples were then i n s e r t e d  i n t o  t h e  c e n t e r  of t h e  d u c t  and 

t h e  t empera tu re  of  the w e t  bu lb  thermocouple mon i to red .  A f t e r  t h e  tempera- 
<\IT= -f 'he :.:?' hn~lh rh,-.n,,,,l~ ~ ~ ? b i l i ~ p . l  (re?,-he< . ~ q n n i l  ihr ixm);  r h e  

t empera tu re  of  t h e  d ry  thermocouple was measured. The w e t  bu lb  and d r y  bu lb  

t empera tu res  were used w i t h  a psychromet r i c  c h a r t  t o  de t e rmine  t h e  r e l a t i v e  

humidity and m o i s t u r e  c o n t e n t  of t h e  gas  stream. A h i g h  t empera tu re  psych- 

r o m e t r i c  chart (dry bu lb  t empera tu re  -5OOOF) was used d u r i n g  t h i s  program 

because of  t h e  high t empera tu re  (-300'F) of  the u n c o n t r o l l e d  emissions g a s  

stream. The m o i s t u r e  c o n t e n t  of u n c o n t r o l l e d  emis s ions  was determined t w i c e  

d u r i n g  each Method 5E run due t o  t h e  r a p i d l y  v a r y i n g  m o i s t u r e  c o n t e n t  of t h e  

stream 
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The gas  s t r eam v e l o c i t y  w a s  c a l c u l a t e d  from ' the ave rage  p i t o t  d i f f e r e n -  

t i a l  p r e s s u r e  measurements ( A P ) ,  t h e  ave rage  f l u e  gas  t empera tu re ,  wet mole- 

c u l a r  weight ,  and a b s o l u t e  p r e s s u r e .  

measured a t  each of t h e  sampling p o i n t s  u s ing  an S-type p i t o t  t u b e  and type-K 

thermocouple.  

S-type p i t o t .  

hP and t empera tu re  p r o f i l e  d a t a  w e r e  

A MagnehelicB gauge was used t o  measure t h e  AP a c r o s s  t h e  

Barometr ic  p r e s s u r e  r e a d i n g s  were o b t a i n e d  d a i l y  by r e a d i n g  two baro- 

meters o n - s i t e  and t a k i n g  t h e  average.  

i n s e r t i n g  a s t a i n l e s s  s tee l  probe i n t o  t h e  d u c t .  

t o  t h e  probe was used t o  measure t h e  s t a t i c  p r e s s u r e  w i t h i n  t h e  d u c t .  

The s t a t i c  p r e s s u r e  was measured by 

A Magnehelica gauge a t t a c h e d  

5 .1 .1 .3  P a r t i c u l a t e  Loading Determination-- 

A modif ied v e r s i o n  of t h e  sampling procedure s p e c i f i e d  i n  EPA Reference 

Method 5E was used t o  de t e rmine  t h e  u n c o n t r o l l e d  and c o n t r o l l e d  p a r t i c u l a t e  

emissions.  M o d i f i c a t i o n s  t o  EPA Reference Method 5 E  i n c l u d e d :  

e l i m i n a t i n g  t h e  probe and n o z z l e  water r i n s e  p r i o r  t o  t h e  
a c e t o n e  probe and n o z z l e  r i n s e ,  

a i n s t a l l i n g  a v a r i a b l e  t r ans fo rmer  t o  c o n t r o l  the probe 
t empera tu re  t o  250°F - + 25"F, and 

a i n s t a l l i n g  a time p r o p o r t i o n i n g  t empera tu re  c o n t r o l l e r  
t o  ma in ta in  t h e  t empera tu re  of  t h e  g a s  stream a t  t h e  
f i l t e r  t o  250'F + 10'F ( c o n t r o l l e d  accu racy  2 1% of 
f u l l  s c a l e  of 405OF). 

F i g u r e  5-1 i l l u s t r a t e s  t h e  EPA Method 5E sampling t r a i n .  A s a m p l e  of 

p a r t i c u l a t e - l a d e n  f l u e  g a s  was c o l l e c t e d  i s o k i n e t i c a l l y  through a s t a i n l e s s  

s t e e l  gooseneck nozz le .  

g a s  from t h e  d u c t  t o  t h e  hea ted  f i l t e r .  (The f i l t e r  h o l d e r  and a s s o c i a t e d  

g l a s sware  are con ta ined  i n  an i n s u l a t e d ,  hea t ed  e n c l o s u r e . )  

t u r e  was c l o s e l y  monitored and c o n t r o l l e d  a t  250°F 5 25'F. 

was removed from t h e  gas  stream by means of  a g l a s s  f i b e r  f i l t e r  housed i n  a 

g l a s s  h o l d e r .  

a t  t h e  f i l t e r  u s i n g  a t ime  p r o p o r t i o n i n g  t empera tu re  c o n t r o l l e r  t o  a tempera- 

t u r e  of 250°F + 10°F. 

A g l a s s - l i n e d  h e a t  t r a c e d  probe t r a n s p o r t e d  t h e  f l u e  

The probe tempera- 

P a r t i c u l a t e  m a t t e r  

The t empera tu re  of t h e  sampled gas  was monitored and c o n t r o l l e d  

- 
5-5 



u 
U 
m 
rl 
rl 
0 
V a l  

.e o u  
u 

5-6 

I' 
I 
1 
I 
I 
I 
:I 

I' 
I 
I 
m 
I 

I 
I 
I I 
1 
I 

I 



I I 
I 
I 
I 
I 
I 
I 
I 
‘I 
I 
I 
I 
I 
I) 
I 
‘I 

I t  

I 
I 
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The f i l t e r e d  gas  s t r eam then  e n t e r e d  a s e r i e s  of impingers  immersed i n  

an ice  bath.  

whether t h e  impinger t r a i n  was used a t  t h e  u n c o n t r o l l e d  o r  c o n t r o l l e d  samp- 

l i n g  l o c a t i o n .  

c o n t e n t s  of t h e  u n c o n t r o l l e d  and c o n t r o l l e d  impinger t r a i n s , r e s p e c t i v e l y .  

The c o n f i g u r a t i o n  and c o n t e n t s  of t h e  impingers  depended on 

Figure  5-2 and F i g u r e  5-3 i l l u s t r a t e  t h e  c o n f i g u r a t i o n  and 

The u n c o n t r o l l e d  impinger t r a i n  c o n s i s t e d  of f o u r  impingers .  The f i r s t ,  

t h i r d ,  and f o u r t h  impingers  w e r e  of t h e  mod i f i ed  Greenburg-Smith des ign  and 

t h e  second impinger was of t h e  Greenburg-Smith d e s i g n .  Impingers 1 and 2 

con ta ined  approximately 200 m l  of  0.1 N NaOH f o r  TOC a b s o r p t i o n .  

impinger w a s  d r y  and t h e  f o u r t h  impinger con ta ined  about 200 grams of i n d i c a t -  

i n g  type  s i l i c a  g e l  f o r  f i n a l  mo i s tu re  removal. 

The t h i r d  

The c o n t r o l l e d  impinger t r a i n  c o n s i s t e d  of f i v e  impingers .  The config-  

u r a t i o n  and c o n t e n t s  of  t h e  c o n t r o l l e d  impinger t r a i n  i s  s i m i l a r  t o  t h e  un- 

c o n t r o l l e d  impinger t r a i n  excepc that an i n i t i a l  d r y  modif ied Greenburg-Smith 

impinger was placed i n  f r o n t  of t h e  o t h e r  f o u r  impingers f o r  c o l l e c t i o n  of 

water condensate .  The a d d i t i o n a l  impinger was n e c e s s i t a t e d  by t h e  high mois- 

t u r e  c o n t e n t  of t h e  stream and gas  sample volumes. 

During sampling, t h e  f l u e  gas  v e l o c i t y  was monitored by a n  S-type p i t o t  

tube a t t a c h e d  t o  a Magnehelica gauge. The i s o k i n e t i c  sampling r a t e  was 

maintained through a system of v a l v e s  and a l e a k l e s s  pump. The sampling 

r a t e  w a s  monitored u s i n g  a c a l i b r a t e d  o r i f i c e  w i t h  a MagnehelicB gauge and 

t h e  t o t a l  sample volume was measured u s i n g  a c a l i b r a t e d  d ry  gas  meter .  

gas  stream tempera tu re  was monitored u s i n g  a type-K thermocouple and a 

pyrometer.  

The 

When sampling w a s  complete ,  t h e  f i l t e r  was removed and p l aced  i n  t h e  

o r i g i n a l  p e t r i  d i s h .  A water r i n s e  of t h e  n o z z l e ,  probe l i n e r ,  and f r o n t  h a l f  

of t h e  f i l t e r  h o l d e r  w a s  n o t  performed because  TOC a n a l y s i s  of t h e  f r o n t  h a l f  

c a t c h  w a s  n o t  r e q u i r e d  d u r i n g  t h i s  program., The n o z z l e ,  probe l iner ,  and f r o n t  

h a l f  of t h e  f i l t e r  h o l d e r  were r i n s e d  and brushed t h r e e  t i m e s  u s i n g  a c e t o n e .  

The a c e t o n e  r i n s e s  were s t o r e d  i n  a 500 m l  g l a s s  b o t t l e s  w i t h  t e f l o n  l i d  i n s e r t .  

5-7 
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~ 1 1  impingers  were weighed b e f o r e  and af ter  sampling u s i n g  a t o p  l o a d e r  

ba l ance .  The impinger we igh t  g a i n  d a t a  were used t o  c a l c u l a t e  t h e  moi s tu re  

c o n t e n t  of t h e  f l u e  gas .  A f t e r  weighing, t h e  c o n t e n t s  of t h e  NaOH impingers  

were q u a n t i t a t i v e l y  t r a n s f e r r e d  t o  i n d i v i d u a l  500 m l  g l a s s  b o t t l e s  w i t h  Te f lon  

l i d  i n s e r t s .  A l l  of t h e  g l a s sware  from the f i l t e r  ho lde r  ex i t  t o  t h e  e x i t  of 

t h e  f i r s t  NaOH impinger  w a s  r i n s e d  w i t h  two a l i q u o t s  of 0.1N NaOH. T h i s  r i n s e  

s o l u t i o n  was added t o  t h e  f i r s t  NaOH impinger  sample c o n t a i n e r .  The g l a s sware  

from t h e  second NaOH impinger  t o  t h e  s i l i c a  ge l  impinger w a s  a l s o  r i n s e d  w i t h  

two a l i q u o t s  of 0 . 1 N  NaOH. Th i s  r i n s e  s o l u t i o n  w a s  added t o  the second NaOH 

impinger sample c o n t a i n e r .  The NaOH impinger  samples w e r e  ana lyzed  i n d i v i d -  

u a l l y  t o  de t e rmine  t h e  c o l l e c t i o n  e f f i c i e n c y  of t h e  impinger  t r a i n s .  

The f i l t e r s ,  impinger s o l u t i o n s ,  and a c e t o n e  r i n s e s  were c a r e f u l l y  

packaged f o r  shipment back t o  Radian f o r  weighing and a n a l y s i s .  

5 .1 .1 .4  Po lynuc lea r  Aromatic Hydrocarbons Sample Co l l ec t ion - -  

F igu re  5-4 i l l u s t r a t e s  t h e  sampling t r a i n  t h a t  was used t o  c o l l e c t  

s a m p l e s  of t h e  g a s  stream f o r  PAH a n a l y s i s .  The PAH sample c o l l e c t i o n  

procedure i s  s i m i l a r  t o  t h e  p a r t i c u l a t e  l o a d i n g  procedure d e s c r i b e d  i n  

S e c t i o n  5.1.1.3.  The major d i f f e r e n c e s  between t h e  two systems i n c l u d e  

impinger c o n f i g u r a t i o n ,  c o n t e n t s ,  and sample r ecove ry  p rocedures .  

The PAH impinger t r a i n  c o n s i s t e d  of  a d r y  impinger f o r  coo l ing  down t h e  

g a s  b e f o r e  e n t e r i n g  t h e  g l a s s  c a n i s t e r  c o n t a i n i n g  XAD-2 r e s i n  f o r  PAH ad- 

s o r p t i o n .  The t empera tu re  of t h e  gas  e n t e r i n g  t h e  r e s i n  c a n i s t e r  was moni- 

cored u s i n g  a cnrrmocoupir.  r o i i o w i n g  ciir E - i  resin c * i l i J L e L  W ~ D  d  LULL^ 

d r y  impinger f o r  c o l l e c t i o n  of any condensa te  o c c u r r i n g  downstream of  t h e  

XAD-2 r e s i n .  The t h i r d  impinger c o n t a i n e d  s i l i c a  g e l  f o r  f i n a l  m o i s t u r e  

removal. The f i l t e r  g l a s sware .  t h e  two d r y  impinge r s ,  and t h e  XAD-2 

r e s i n  c a n i s t e r  were wrapped w i t h  aluminum f o i l  t o  reduce sample exposure t o  

u l t r a v i o l e t  r a d i a t i o n ,  which is r e f u t e d  t o  cause  pho todegrada t ion  of t h e  

- 
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Upon complet ion of sampling,  the sampling t r a i n  was r e t u r n e d  t o  t h e  

mobile  l a b o r a t o r y  f o r  sample recovery.  Incandescen t  l i g h t s  were used i n  t h e  

mobile l a b o r a t o r y  d u r i n g  sample r ecove ry  t o  minimize sample exposure t o  

u l t r a v i o l e t  r a d i a t i o n .  The n o z z l e  and g l a s s  p robe  l i n e r  were brushed and 

r i n s e d  w i t h  methylene c h l o r i d e .  A l l  i n t e r c o n n e c t i n g  g l a s sware  i n  t h e  hot box 

and impinger t r a i n  ( excep t  t h e  s i l i c a  g e l  impinger)  were a l s o  r i n s e d  w i t h  

methylene c h l o r i d e .  The methylene c h l o r i d e  r i n s e s  were s t o r e d  in amber g l a s s  

b o t t l e s  w i t h  Te f lon  l i d  i n s e r t s .  The f i l t e r  w a s  t r a n s f e r r e d  t o  a g l a s s  p e t r i  

d i s h  and wrapped w i t h  aluminum f o i l  t o  p r o t e c t  i t  from d i r e c t  l i g h t  d u r i n g  

s t o r a g e  and shipment.  The XAD-2 r e s i n  was t r a n s f e r r e d  from t h e  c a n i s t e r  t o  

a g l a s s  j a r  and wrapped w i t h  aluminum f o i l  f o r  s t o r a g e .  Methylene c h l o r i d e  

was used t o  r i n s e  t h e  r e s i n  i n t o  t h e  j a r .  A l i d  w i t h  a Te f lon  i n s e r t  w a s  

used t o  s e a l  t h e  j a r .  

5 .1 .1 .5  P a r t i c l e  S i z e  D i s t r i b u t i o n  Determination-- 

During t h i s  p r o j e c t  t h e  p a r t i c l e  s i z e  d i s t r i b u t i o n  a t  t h e  i n l e t  of 

t h e  sc rubbe r  w a s  determined us ing  t h e  sampl ing  t r a i n  i l l u s t r a t e d  i n  F igu re  

5-5. Because of t h e  h i g h  p a r t i c u l a t e  l o a d i n g  encountered a t  t h e  sc rubbe r  

i n l e t ,  an' Andersen High Capaci ty  S tack  Sampler (AHCSS) was used t o  de t e rmine  

t h e  i n l e t  p a r t i c l e  s i z e  d i s t r i b u t i o n .  The AHCSS sampling t r a i n  i s  designed 

;o z l a s s i f y  p=rc;cles p r c s c n t  IC t h e  92s  strean? wirh r e s p e c t  t o  t h e i r  ae ro -  

dynamic  s i z e .  

A cut-away view of t h e  AHCSS i s  i l l u s t r a t e d  i n  F i g u r e  5-6. The AHCSS 

c o n t a i n s  two impact ion chambers fo l lowed  by a cyclone and a backup a b s o l u t e  

rhimhle. P ; r r + i r l p s  upre a i i t o m n t i r a l l y  f r a c t i o n a t e d  i n t o  f o u r  s i z e  r a n g e s  

and t h e  r e s u l t s  were then p l o t t e d  t o  r e p r e s e n t  t h e  s i z e  d i s t r i b u t i o n  ( s e e  

F i g u r e  2-3). 

A r i g h t  a n g l e  p robe  was used a t  t h e  s c r u b b e r  i n l e t  t o  a l l o w  t h e  AHCSS 

t o  be p o i n t e d  i n t o  t h e  g a s  s t ream. A s t r a i g h t - n e c k  sampling n o z z l e  w a s  

a t t a c h e d  t o  t h e  AHCSS t o  minimize t h e  impac t ion  of l a r g e r  p a r t i c l e s  t h a t  

would occur  i n  a gooseneck nozz le .  
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Impactor sampling a t  t h e  i n l e t  was performed a t  a p o i n t  of  average 

v e l o c i t y  i n  t h e  gas  stream. 

was p r e c a l c u l a t e d  based on v e l o c i t y  d a t a  o b t a i n e d  d u r i n g  earlier sampling 

(Method 5 E ) .  Operat ion of t h e  AHCSS r e q u i r e s  that t h e  f low r a t e  through 

t h e  impactor  be  kept  c o n s t a n t .  Th i s  requirement  e l i m i n a t e s  t h e  p o s s i b i l i t y  

of a d j u s t i n g  t h e  f low rate  i f  v a r i a t i o n s  i n  gas  v e l o c i t y  occur red .  

The i s o k i n e t i c  f low r a t e  through t h e  n o z z l e  

P r i o r  t o  sampling a t  t h e  i n l e t ,  t h e  AHCSS was allowed t o  p rehea t  i n  the 

duct  f o r  a t  l ea s t  4 5  minutes  to  a l l o w  ample t i m e  for t h e  u n i t  t o  r each  t h e  

f l u e  gas  temperature .  A f t e r  sampling,  t h e  AHCSS w a s  c a r e f u l l y  unloaded and 

t h e  s o l i d s  and f i l t e r  d e s i c c a t e d  and weighed. The i n d i v i d u a l  weight g a i n s  

of the s t a g e s  and f i l t e r s  were used a long  w i t h  t h e  impactor o p e r a t i n g  condi- 

t i o n s  t o  c a l c u l a t e  t h e  p a r t i c l e  s i z e  d i s t r i b u t i o n  of t h e  sc rubbe r  i n l e t .  The 

impingers were weighed b e f o r e  and a f t e r  sampling t o  de t e rmine  t h e  m o i s t u r e  

con ten t  of t h e  gas  s t ream. 

5 .1 .1 .6  V i s i b l e  Determinat ion of Opacity-- 

The v i s i b l e  o p a c i t y  of t h e  o u t l e t  s t a c k  plume w a s  determined by v i s u a l  

o b s e r v a t i o n  u s i n g  t h e  p rocedure  d e s c r i b e d  i n  EPA Method 9 .  When meteoro- 

l o g i c a l  c o n d i t i o n s  p e r m i t t e d ,  o b s e r v a t i o n s  were performed d u r i n g  s t a c k  gas  

sampling r u n s  f o r  p a r t i c u l a t e  and TOC l o a d i n g  a n d  po lynuc lea r  a romat i c  

hydrocarbons.  

background. e x i s t e d .  The clear b l u e  sky background w a s  r e q u i r e d  f o r  d e t e c t i o n  

of emis s ions  caused by  condensed hydrocarbons i n  t h e  plume. 

V i s i b l e  o p a c i t y  r e a d i n g s  w e r e  performed when a clear b l u e  sky 

5 .1 .2  P r o c e s s  Water Sampling 

Scrubber  water i n f l u e n t  and e f f l u e n t  samples were c o l l e c t e d  d u r i n g  t h e  

f i e l d  t e s t i n g  program. 

t h e  v e n t u r i  s c rubbe r .  

of one pond through a f l o a t i n g  i n t a k e  l i n e .  

g r a v i t y  t o  t h e  second pond. The two ponds are i n t e r c o n n e c t e d  by an e i g h t -  

i n c h  d i ame te r  p i p e  t h a t  s e rved  as a w e i r  t o  f a c i l i t a t e  s e t t l i n g  of s o l i d s .  

Scrubber  water w a s  con ta ined  i n  two ponds l o c a t e d  near 

Water s u p p l i e d  t o  the s c r u b b e r  w a s  pumped from t h e  end 

Water from t h e  sc rubbe r  f lows by 



Following are d e s c r i p t i o n s  of  sampling methods f o r  t h e  s c r u b b e r  water streams. 

Scrubber Water Sample Collection--Samples o f  t h e  p rocess  wa te r  pumped 

t o  the v e n t u r i  s c rubbe r  were c o l l e c t e d  a t  a v a l v e  i n s t a l l e d  on t h e  d i s c h a r g e  

s i d e  of t h e  pump. The v e n t u r i  s c r u b b e r  r e t u r n  water samples were c o l l e c t e d  

a t  t h e  d i s c h a r g e  end of t h e  p l a s t i c  p i p e  as t h e  water g r a v i t y  f ed  t o  t h e  

s e t t l i n g  pond. Samples were c o l l e c t e d  i n  a beaker  and then  s t o r e d  i n  500 ml 

amber g l a s s  b o t t l e s  w i t h  Te f lon  l i n e r s .  An a t t e m p t  w a s  made t o  c o l l e c t  a t  

l eas t  two s a m p l e s  d u r i n g  each p a r t i c u l a t e  and TOC l o a d i n g  run and t h e  poly- 

n u c l e a r  a romat i c  hydrocarbons run .  

Scrubber Water Flow Rate--The t o t a l  f l o w  r a t e  of  water t o  t h e  v e n t u r i  

was monitored u s i n g  a S igne t  S c i e n t i f i c  paddle-wheel Flosensor@ and a f low 

s e n s o r  provided by t h e  Sloan Company. 

r ead ings  were t aken  and a n  ave rage  f l o w r a t e  r e p o r t e d .  

S c i e n t i f i c  F l o s e n s o s m a l f u n c t i o n e d  and a l l  subsequent  d a t a  w a s  t aken  from 

S l o a n ' s  f l ow s e n s o r  e x c l u s i v e l y .  

was a p p l i e d  t o  a l l  of t h e  Sloan f low s e n s o r  r e a d i n g s  t o  y i e l d  v a l u e s  com- 

p a r a b l e  t o  t h o s e  r eco rded  on 5-8-84. 

~- -  . 

During t h e  f i r s t  day of t e s t i n g  b o t h  

On 5-10-84 t h e  S igna l  

A t en -ga l lon  p e r  minute  c o r r e c t i o n  f a c t o r  

All d a t a  was r eco rded  by MRI p e r s o n n e l .  

Scrubber Water Temperature and pU--St t h e  times of c o l l e c t i o n  o f  v e n t u r i  

s c rubbe r  water samples,  t h e  t empera tu re  and pH of t h e  stream were measured. 

Temperature was measured by d i r e c t  i n s e r t i o n  of a thermocouple i n t o  t h e  water 

stream a t  t h e  c o l l e c t i o n  p o i n t .  

Orion d i g i t a l  hand-held pH meter. 

and DH 1 0  b u f f e r s  j u s t  p r i o r  t o  each set of  measurements. 

v e n t u r i  i n f l u e n t  and e f f l u e n t  wa te r s  w a s  measured by c o l l e c t i n g  a s a m p l e  i n  

a beaker and then  measuring t h e  pH a t  t h e  c o l l e c t i o n  l o c a t i o n .  

pH measurements were performed u s i n g  a n  

The pH meter w a s  s t a n d a r d i z e d  w i t h  pH 7 

The DH of  t h e  

MRI measured t h e  t empera tu re  of  t h e  pond wa te r  a t  t h e  l o c a t i o n  of t h e  

sc rubbe r  water  i n t a k e  pump and a t  the s c r u b b e r  water r e t u r n  l o c a t i o n .  These 

measurements were taken u s i n g  a thermocouple.  
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5.1.3 P r o c e s s  S o l i d s  Sampling 

Three p r o c e s s  s o l i d s  streams were sampled: 

v i r g i n  a g g r e g a t e ,  

r ecyc led  a s p h a l t  pavement, and 

a s p h a l t  cement. 

The sampling and a n a l y t i c a l  r equ i r emen t s  f o r  v i r g i n  a g g r e g a t e  and 

r e c y c l e d  a s p h a l t  pavement were t h e  same. The two s t r eams  are belt-conveyed 

i n d i v i d u a l l y  from s t o r a g e  hoppers t o  t h e  drum mixer .  Samples were c o l l e c t e d  

from t h e  b e l t  conveyors i n  a l a r g e  c o l l e c t i o n  t r a y .  The samples were coned 

and q u a r t e r e d  t o  o b t a i n  a r e p r e s e n t a t i v e  sample and taken d i r e c t l y  t o  t h e  

mobile l a b o r a t o r y  f o r  m o i s t u r e  a n a l y s i s .  A t  least  one sample was c o l l e c t e d  

and analyzed f o r  m o i s t u r e  d u r i n g  each p a r t i c u l a t e l T O C  l o a d i n g  run. and poly- 
n u c l e a r  a romat i c  hydrocarbons run.  A d d i t i o n a l  samples of  t h e  r e c y c l e d  a s p h a l t  .- 

pavement w e r e  c o l l e c t e d  for shipment t o  Aus t in  f o r  smoke p o i n t  a n a l y s i s .  

A sample of a s p h a l t  cement w a s  c o l l e c t e d  d u r i n g  t h e  t e s t i n g  program i n  

a one-gal lon me ta l  can.  The a s p h a l t  cement sample was shipped t o  Aust in  

f o r  smoke p o i n t  and f l a s h  p o i n t  a n a l y s i s .  

5 .1 .4  P r o c e s s  Parameters  

hRI was r e s p o n s i b l e  f o r  monitor ing t h e  v e n t u r i  p r e s s u r e  drop a c r o s s  t h e  

v e n t u r i  s c r u b b e r .  MRI w a s  a l s o  r e s p o n s i b l e  f o r  mon i to r ing  t h e  t o t a l  f low t o  

the v e n t u r i  s c rubbe r .  

5.2 ANALYTICAL METHODOLOGY 

The p r e v i o u s  s e c t i o n  desc r ibed  sampling p rocedures .  Th i s  s e c t i o n  des -  

c r i b e s  t h e  a n a l y t i c a l  p rocedures  and i d e n t i f i e s  where samples for a n a l y s i s  

were r e t r i e v e d  from t h e  v a r i o u s  sample s t r eams .  
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The m a j o r i t y  of a n a l y s e s  f o r  t h i s  p r o j e c t  were performed a t  Rad ian ' s  

Aust in  l a b o r a t o r i e s .  Samples f o r  a n a l y s i s  r e s u l t e d  from t h e  fo l lowing :  

e par t i cu la t e /TOC sampling t r a i n  f o r  c o n t r o l l e d  and u n c o n t r o l l e d  
a i r  e m i s s i o n s ;  

e po lynuc lea r  a romat i c  hydrocarbons sampling t r a i n  fo r  
c o n t r o l l e d  and u n c o n t r o l l e d  a i r  emis s ions ;  

e sc rubbe r  water t o  and from t h e  v e n t u r i ;  and 

e v i r g i n  a g g r e g a t e ,  r e c y c l e d  a s p h a l t  pavement, and a s p h a l t  
cement. 

F i g u r e s  5-7 through 5-9 p r e s e n t  a n a l y t i c a l  schemes f o r  t h e  two sampling 

t r a i n s  and sc rubbe r  waters. These E igures  i n d i c a t e  where samples were re- 

t r i e v e d  Erom t h e  v a r i o u s  systems and t h e  a n a l y s e s  performed. The  Eollowing 

a n a l y s e s  were performed: 

p a r t i c u l a t e  mass, 

t o t a l  o r g a n i c  ca rbon ,  

p o l y n u c l e a r  a r o m a t i c  hydrocarbons,  

t c t - l  s c l i d s  ( s u q e n d e d  2nd d i s s c l v e d ) ,  

pH and temperature ,  

mo i s t u r e ,  

smoke p o i n t ,  and 

f i a s n  p o i n t .  

P a r t i c u l a t e  Mass Analysis--The EPA Method 5 E  p a r t i c u l a t  mass sampl 

c o n s i s t e d  of  t h e  f i l t e r  and the a c e t c n e  f r o n t - h a l f  r i n s e .  F i l t e r  a n a l y s i s  

c o n s i s t e d  of  d e s s i c a t i n g  t h e  f i l t e r  f o r  2 4  hours  and t h e n  weighing a t  24-hou1 

i n t e r v a l s  t o  a c o n s t a n t  we igh t .  

The a c e t o n e  r i n s e  volumes were g r a v i m e t r i c a l l y  determined.  The r i n s e  

samples were t r a n s f e r r e d  t o  i n d i v i d u a l  clean, d r y ,  t a r e d  250 m l  beakers  
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f o r  e v a p o r a t i o n .  

and p r e s s u r e .  When t h e  samples were d r y  they  were d e s s i c a t e d  f o r  24 hours  

and weighed a t  24-hour i n t e r v a l s  t o  a c o n s t a n t  we igh t .  

The samples were evapora t ed  t o  d r y n e s s  a t  room tempera tu re  

T o t a l  Organic Carbon (TOC) Analysis--The TOC c o n t e n t  of t h e  EPA Method 5 E  

sodium hydroxide impinger  s o l u t i o n s  and sc rubbe r  wa te r  f i l t r a t e  samples w a s  

determined i n s t r u m e n t a l l y  u s i n g  t h e  p rocedure  s p e c i f i e d  i n  EPA Method 5E. 

A Beclanan Model 915 B T o t a l  Carbon Analyzer  w a s  used t o  de t e rmine  t h e  t o t a l  

carbon c o n t e n t  and t o t a l  i n o r g a n i c  carbon c o n t e n t  of t h e  sample. The con- 

c e n t r a t i o n  of carbon p r e s e n t  i n  t h e  sample w a s  determined by comparing t h e  

sample r e s u l t s  w i t h  t h e  r e s u l t s  of s t a n d a r d s  prepared u s i n g  potassium hydro- 

- een p h t h a l a t e .  The t o t a l  o r g a n i c  carbon c o n t e n t  was determined by s u b t r a c t -  

i n g  t h e  t o t a l  i n o r g a n i c  carbon c o n t e n t  from t h e  t o t a l  carbon c o n t e n t .  

Po lynuc lea r  Aromatic Hydrocarbon (PAH) Analysis--The o r i g i n a l  scope of 

work c a l l e d  f o r  t h e  PAH a n a l y s i s  of samples r e t r i e v e d  from t h e  PAH sampling 

t r a i n  and s c r u b b e r  water samples.  During the e x t r a c t i o n  of t h e  PAH blank 

samples and t h e  g a s  phase PAH samples f o r  GC/MS a n a l y s i s ,  t h e  e x t r a c t i o n  

a p p a r a t u s  malfunct ioned c a u s i n g  t h e  complete  e v a p o r a t i o n  of the s o l v e n t s  and 

s u b j e c t i n g  t h e  samples t o  e x c e s s i v e  t empera tu res .  For t h i s  r e a s o n ,  no gas  

phase TAX sample a a l y s z s  sere performed. 

Scrubber wa te r  samples were prepared f o r  PAH a n a l y s i s  by e x t r a c t i o n  i n  a 

con t inuous  water e x t r a c t o r  f o r  twenty-four hour s  i n  methylene c h l o r i d e .  

?he ef f ln :e~t  srriihher m r e r  q n l i r l  samples  were prepa red  f o r  a n a l y s i s  

by f i r s t  s p i k i n g  t h e  s o l i d  samples w i t h  i s o t o p i c a l l y  l a b e l e d  benzo(a)pyrene-d 

t o  serve as a sample r ecove ry  check. The s o l i d s  were then e x t r a c t e d  f o r .  

2 4  hours i n  methylene c h l o r i d e  u s i n g  a s o x h l e t  e x t r a c t o r .  

1 2  

Extracts were c o n c e n t r a t e d  by means of a Kuderna-Danish evapora t ion  

appa ra tus .  
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The sample concentrates were analyzed by GC-MS with operation in the 
selected ion monitoring mode (SIM). Individual PAH compounds were separated 

by employing a fused silica capillary column. The chromatographic conditions 

and other instrumental parameters are summarized in Table 5 - 2 .  Mass spectral 

data were stored on a magnetic disc for interpretation and reference. 

Identification of individual PAH compounds was based primarily on two 

criteria: chromatographic retention time and mass spectral characteristics. 

The appearance of key fragment ions of the compounds at a precise retention 

time is indicative of the presence of the compound. In general, PAH compounds 
are relatively stable in the ion source of a mass spectrometer. The major 

(base peak) fragment corresponds to the molecular weight of the compound (M ),  

other fragments are generally found at M -2 and M 12  (corresponding to a double 

charged ion). The relative intensities of these fragment ions are also 

examined in order to confirm the identification. Table 5-3 lists the individual 

PAH compounds measured. The internal standard, phenanthrene-d served as 
a marker to verify retention time to within + 0.1 minute. 

+ 
+ + 

. 10'  
- 

Once an individual PAH compound was identified, the selected ion area of 

the chromatographic peak corresponding to the base peak fragment was obtained. 

This area was compared to the corresponding area of the internal standard. 

The concentration of the compound was then calculated using a known response 

based on a calibration standard. 
- 

Total Solids--Total solids in the scrubber waters were determined by 

the analysis of total suspended solids (TSS) and total dissolved solids (TDS) 

on-site. During each test run, multiple samples of the influent and effluent 

venturi scrubber waters were collected. The samples were collectively filtered 

to determine a composite TSS concentration by measuring the residue collected 

on the filter and relating the mass to the water volume determined gravi- 

metrically. The TDS concentration in the resulting composite sample was 

determined by pipetting a 50 milliliter aliquot of the sample into a tared 
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TABU 5-2. CC-US CONDITIONS 

Operating Parameter Experimental Conditon 

Instrument 

Ionization voltage 

Scan rate 

Scan range 

Column 

tf2 flow rate 

Initial temp 

Initial hold 

Program rate 

Final temp 

Final hold 

Injector temp 

Injection 

Sample size 

Eevlett Packard 5985A 
70eV 

1 scan/second 

40 + 450 a m  
SE54 fused silica capillary 
30 cmlsec 

25' 

2.0 min 
8 Imin 

300'C 

20 mill 

25OC 

Cool on-colunm 

1 LIL 

TAZE 5-3. PGLYCYCLIC uomrIc KYD~~OCMSOIG DETERMINED BY GC-MS 

Phenanthrenes (178) Benzopyrenes (252) 

Phenanthrene 
Anthracenes 

Pyrene 
Fluoranthene 

Benzo(a) pyrene 
Benzo (e) pyrene 
Perylene - nenzoibjliuoran~hrene 
Benzo(j)fluoranthrene 
Benzo(k)fluoranthene 

Benzoperylenes (276) 
Chrysenes (278) 

Benzo(g,h,i)perylene 
Chrysene Indeno(l,2,3-c.d)pyrene 
Benz(a)anthracene 
Tripbenylene 
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100 milliliter beaker and evaporating to dryness at 105"C, desiccating the 

sample, and weighing. The concentration of TDS is the mass of residue remain- 

ing related to the volume of the aliquot. 

pH and Temperature--Samples of the influent and effluent venturi scrubber 

waters were collected during each particulate/TOC loading and PAH runs. 

measurements were performed at the sampling locations during sample collection 

with a hand-held pH meter. 

pH 

Scrubber water temperatures were monitored at the sampling location using 

a thermocouple and portable read-out. 

Moisture--During each particulate/TOC loading and polynuclear aromatic 

hydrocarbon run, at least one sample of the virgin aggregate and recycled 

asphalt pavement were collected for moisture analysis. The samples were 

collected in a large tray, coned-and-quartered to obtain a representative 

sample and taken directly to the on-site mobile laboratory f o r  moisture 

analysis. In the mobile lab, approximately 500 grams of the material was 

weighed into an aluminum pan and dried overnight at 105°C. 

then weighed to within - + 0.1 gram. 

1 

The sample was 

Smoke Point Determination of Recycled Asphalt Payment--The smoke point 

of RAP samples collected during the test program was determined using a test 

procedure developed by the Oklahoma Testing Laboratory. Based on this method 

a sample of RAP is first dried to a constant weight in an oven set at 140'F. 
500 grams of the dried sample is then placed in a stainless steel bowl and 

heated at a rate of 25 to 30°F per minute while stirring the RAP with a 

stainless steel spatula. 

the heating rate is decreased so that the sample temperature rise is 5" to 10°F 
per minute until the smoke point is reached. The smoke point is recorded as 

the temperature at which the RAP starts to smoke. 

When the sample temperature is approximately 250°F 
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Smoke P o i n t  and F l a s h  Po in t  De te rmina t ion  of Asphalt  Cement--The smoke 

p o i n t  and f l a s h  p o i n t  o f  t h e  a s p h a l t  cement used d u r i n g  t e s t i n g  w a s  determined 

by t h e  ASTM D92-Cleveland Open Cup procedure. '  

test  cup i s  f i l l e d  t o  a s p e c i f i e d  level  w i t h  t h e  a s p h a l t  sample. The t e m p e r a t u  

of t h e  sample i s  i n c r e a s e d  r a p i d l y  a t  f i r s t  and then a t  a slow c o n s t a n t  r a t e  

a s  t h e  smoke p o i n t  is approached. A s  soon as smoke is  d e t e c t e d ,  t h e  

t empera tu re  of t h e  sample i s  noted.  To de te rmine  t h e  f l a s h  p o i n t ,  t h e  

t empera tu re  is i n c r e a s e d  and a t  s p e c i f i e d  i n t e r v a l s  a s m a l l  tes t  f lame i s  

passed a c r o s s  t h e  cup. The lowest t empera tu re  a t  which a p p l i c a t i o n  of t h e  

t es t  f lame c a u s e s  t h e  vapors  above t h e  s u r f a c e  of t h e  l i q u i d  t o  i g n i t e  i s  

t aken  as t h e  f l a s h  p o i n t .  

Based on t h i s  method, t h e  

5.3 DATA REDUCTION 

Th i s  s e c t i o n  p r o v i d e s  a d i s c u s s i o n  of  t h e  d a t a  r e d u c t i o n  p rocedures  

used t o  p r o c e s s  t h e  raw d a t a  gene ra t ed  d u r i n g  t h i s  sampl ing  program. 

r e f e r e n c e d  d a t a  r e d u c t i o n  p rocedures  were used  whenever p o s s i b l e .  When an 

EPA r e f e r e n c e d  d a t a  r e d u c t i o n  procedure  was n o t  a v a i l a b l e ,  a d e t a i l e d  des-  

c r i p t i o n  of t h e  d a t a  r e d u c t i o n  p rocedure  . i a  p rov ided .  F u r t h e r  i n f o r m a t i o n  

is g i v e n  i n  Appendix B. 

EPA 

5.3.1 Gas St ream Sampling Data Reduct ion  

Data r e d u c t i o n  p rocedures  and e q u a t i o n s  used f o r  g a s  s t r e a m  sampl ing  

d a t a  r e d u c t i o n  were t a k e n  from a p p l i c a b l e  p a r t s  of 40 CFR 60, Appendix A. 

Raw f i e l d  d a t a  were reduced t o  e n g i n e e r i n g  u n i t s  u s i n g  Radian's Source 

Sampling Data  Reduct ion  Computer Program. 

p r i n t o u t s  a r e  p r e s e n t e d  i n  Appendix A. 

computer  r e d u c t i o n ,  s e v e r a l  m n a  were hand c a l c u l a t e d  u s i n g  t h e  e q u a t i o n s  

o u t l i n e d  in  Appendix B. 

'Annual Book of ASTM S t a n d a r d s .  "Standard T e s t  Method f o r  F l a s h  and F i r e  

Copies  of t h e  d a t a  r e d u c t i o n  

As a v e r i f i c a t i o n  check of t h e  

- 
P o i n t s  by Cleveland Open Cup,;' P a r t  23, Petroleum Produc t s  and L u b r i c a n t s ( I ) ,  
D92-72, pages 27-32 .  
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P a r t i c u l a t e  Mass Emission Rate  Data  Reduct ion 

I n  o r d e r  t o  a l l o w  a r ev iew of p o s e i b l e  e f f e c t s  i n t roduced  by a n i e o k i -  

n e t i c  s a m p l i n g i n t o -  t h e  normal  maes emiee ion  r a t e  c a l c u l a t i o n s .  t w o  methods 

were used t o  c a l c u l a t e  maas emiseion r a t e s  f o r  t h e  p a r t i c u l a t e  maes emisa ion  

rune. The method n o r m a l l y  ueed t o  c a l c u l a t e  p a r t i c u l a t e  maes emise ion  r a t e s  

i s  t h e  c o n c e n t r a t i o n  method. 

l a t e  l o a d i n g  (sample  mase d i v i d e d  by g a s  sample  volume) b y  t h e  v o l u m e t r i c  

gas  f l o w  r a t e .  

i e  t h e  a r e a - r a t i o  method. Baaed on t h e  a r e a - r a t i o  method, t h e  sample  mass 
is  d i v i d e d  by t h e  eampling t i m e  and t h e n  m l t i p l i e d  by t h e  r a t i o  of t h e  

s t a c k  a r e a  t o  n o z z l e  a r e a  t o  o b t a i n  t h e  p a r t i c u l a t e  ma88 f l o w  r a t e .  

This method i n v o l v e s  m u l t i p l y i n g  t h e  p a r t i c u -  

The eecond p a r t i c u l a t e  masa emiss ion  r a t e  c a l c u l a t i o n  method 

Equat ion:  

( m / t )  x (A,/%) = MER 

where: m = mass of p a r t i c u l a t e  m a t t e r  c o l l e c t e d  during sampling (pounds) 

t = e l a p s e d  sampling t ime ( h o u r s )  

A, = a r e a  of  s t a c k  ( s q u a r e  f e e t )  

= a r e a  of  n o z z l e  ( s q u a r e  f e e t )  

MER = m a s s  emiss ion  r a t e  (pounds p e r  hour )  

The d i f f e r e n c e  between t h e  emise ion  r a t e s  c a l c u l a t e d  by t h e e e  tvo  

methods i s  an e s t i m a t e  of t h e  maximum b i a s  i n  t h e  measured ,emiss ion  r a t e  due 

t o  a n i e o k i n e t i c  sampl ing .  
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T o t a l  Organic  Carbon (TOC) Emissions Data Reduction 

Equat ion  : 
(TOC(L) x V I ) - (TOC(B x VI) 

(9) DC;V TOC 

Nomenclature:  

TOC 

TOC(L) = T o t a l  o r g a n i c  ca rbon  in impinger  c a t c h ,  m g / l  

= T o t a l  o r g a n i c  carbon in gas phase ,  mg/dscm 
(g) 

TOC(*) = T o t a l  o r g a n i c  carbon i n  t h e  impinger  blank, 
mg/l  

VI = T o t a l  volume of impinger  c a t c h ,  1 

DCJ = Volume OF g a s  sampled,  s t a n d a r d  c o n d i t i o n s  
d ry  s t a n d a r d  c u b i c  m e t e r s ,  dscm 

P a r t i c l e  S i z e  D i s t r i b u t i o n  Data Reduct ion  (AHCSS) 

The p rocedure  f o r  c a l c u l a t i n g  t h e  p a r t i c l e  s i re  d i s t r i b u t i o n  of  t h e  

p a r t i c u l a t e  caugh t  by t h e  ABCSS vas  t a k e n  d i r e c t l y  from t h e  o p e r a t i n g  manual 

f o r  t h e  AECSS. 

Add up t h e  v e i g h t  g a i n s  f o r  t h e  f o u r  s t a g e s  t o  o b t a i n  t h e  t o t a l  p a r t i -  

c u l a t e  c o l l e c t e d .  

D i v i d e  t h e  amount c o l l e c t e d  i n  an i n d i v i d u a l  s t a g e  by t h e  t o t a l  amount 

c o l l e c t e d  t o  d e t e r m i n e  t h e  p e r c a n t n o -  o f  !he t n r e l  p n l l m r _ p . I  ic eecb !+_=;e. 

S t a r t i n g  v i t h  s t a g e  4 (backup f i l t e r )  compute t h e  c u m u l a t i v e  p e r c e n t  

l e s s  t han  t h e  s t a g e d  s i z e  range.  

( t h e  c y c l o n e )  i s  e q u a l  t o  t h e  p e r c e n t  caugh t  i n  s t a g e  4. 
p e r c e n t  less t h a n  s t a g e  2 is t h e  s u m  of t h e  p e r c e n t  caugh t  on s t a g e  3 and 

t h e  p 'e rceot  caugh t  on s t a g e  4. The c u m u l a t i v e  p e r c e n t  l e s s  t h a n  s t a g e  1 is 

t h e  sum of  t h e  p e r c e n t s  c a u g h t  on s t a g e s  4, 3 .  and 2. 

The c u m u l a t i v e  p e r c e n t  less than  s t a g e  3 

The c u m u l a t i v e  
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P a r t i c l e  d e n s i t y  i s  cone ide red  t o  b e  1.0 gm/cm3 and t h e  p a r t i c l e s  a r e  

cons ide red  t o  be s p h e r i c a l .  P a r t i c l e  s i z e s  a r e  r e p o r t e d  as e q u i v a l e n t  

aerodynamic  d iame cera .  

Using F i g u r e  5-10 w i t h  gas  f l o w  r a t e  a t  s t a c k  c o n d i t i o n s  and s t a c k  

t empera tu re ,  d e t e r m i n e  t h e  d50 (502 E f f e c t i v e  C u t  Off Diameter)  f o r  each  

s t a g e .  

P l o t  t h e  r e s u l t s  on log  p r o b a b i l i t y  g raph  paper  v i t h  t h e  p a r t i c l e  

diamerer  (d  ) a s  t h e  o r d i n a t e  and t h e  cumula t ive  pe rcen t  l e s s  than t h e  

s t a t e d  s i z e  range by weight  a s  t h e  a b s c i s s a .  
50 

V i s i b l e  Determina t ion  of Opaci ty  

The procedure  used t o  c a l c u l a t e  t h e  o p a c i t y  of the  o u t l e t  s t a c k  plume 

was t aken  d i r e c t l y  f rom t h e  procedure s p e c i f i e d  i n  EPA Reference  Method 9 .  

Based on t h i s  method, o p a c i t y  is determined as the  average of 24  consecu t ive  

obse rva t ions  recorded  a t  15 second i n t e r v a l s  ( s i x  minu te  ave rage ) .  

I 
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5.3.2 

! 

Process Sanmlina Data Reduction 

PAH in Scrubber Water Data Reduction 

Equation: 

PAH - kl 
(W) 0.4 

Nomenclature: 

PAH = Concentration of PAH in the scrubber vater. pg/liter 
(W) 

P Total Concentration of PAH specie, 119. 
(T) 

0.4 = Volume of scrubber vater extracted. liter 

PAH in Scrubber Solids Data Reduction 

Ea uation: 

Nomenclature: 

= Concentracion of PAH specie in scrubber solids, ugjgram 

P = Total concentration of PAH specie. ug 

S = Weight of scrubber solids extracted. g 
(TI 

Weight Percent Solids Data Reduction 

Eq uat ion : 

Nomenclature: 

S = Weight X solids 

F = Final Eilter weight. g , 

F = Filter tare weight, g 

W - Weight of scrubber water filtered. g 

100 = conversion Erom fraction to percent 

(WT 1 

(F) 

(T.9 

(T) 
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Total Dissolved Solids Data Reduction 

Equation: 

(T) 
w - w  F) 

0.05 ms - ( 

Nomenclature: 

TDS = Total dissolved solids, m g / l  

W = Weight of beaker and residue after evaporation, rng 

W = Beaker tare weight. mg 

0.05 = Volume of solution evaporated, liter 

(F) 

(TI 
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SECTION 6 

6.0 QUALITY ASSURANCE 

Qua 1 i t y  as au rance lqua  1 i t y  c o n t r o  1 g u i d e  1 ines o u t  1 ine p e r t i n e n t  s t e p  B 

dur ing  t h e  p r o d u c t i o n  of  a n a l y t i c a l  and emiss ion  d a t a  t o  e n s u r e  t h e  accep t -  

a b i l i t y  and r e l i a b i l i t y  of t h e  d a t a  gene ra t ed .  

t h i s  s e c t i o n  were fol lowed t o  e n s u r e  t h e  p roduc t ion  of  q u a l i t y  da ta  from t h e  

sampling and a n a l y t i c a l  e f f o r t s .  A d d i t i o n a l  i n f o r m a t i o n  i s  p resen ted  i n  

Appendix I of  Volume 2.  

The measures o u t l i n e d  i n  

6.1 STANDARD QUALITY ASSURANCE PROCEDURES 

QA/QC p rocedures  a r e  f o l l o w e d  d u r i n g  sampling and a n a l y s i s  t o  

ensu re  t h a t  t h e  d a t a  gene ra t ed  a r e  of  a c c e p t a b l e  q u a l i t y .  

c o n t r o l  and q u a l i t y  a s s u r a n c e  p rocedures  are  used d u r i n g  EPA r e f e r e n c e  

method sampl ing  and /o r  r o u t i n e  a n a l y s i s .  

c a l l e d  f o r  on a s i t e - s p e c i f i c  b a s i s .  T h i s  s e c t i o n  d e s c r i b e s  QA/gC proce- 

d u r e s  a p p l i c a b l e  t o  t h e  methods used,  as w e l l  a s  s p e c i f i c  p rocedures  used  

d u r i n g  t h i s  t es t  program. 

These q u a l i t y  

A d d i t i o n a l  QAIQC p rocedures  may b e  

6.1.1 Samplina Equipment P r e p a r a t i o n  

The checkout  and c a l i b r a t i o n  of  s o u r c e  sampling equipment i s  v i t a l  t o  

Referenced c a l i b r a t i o n  p rocedures  were s t r i c t l y  ma in ta in ing  d a t a  q u a l i t y .  

adhered t o  vhen a v a i l a b l e ,  and a l l  r e s u l t s  were documented and r e t a i n e d .  I f  

a r e f e r e n c e d  c a l i b r a t i o n  t echn ique  f o r  a p a r t i c u l a r  p i e c e  of  a p p a r a t u s  i s  

n o t  a v a i l a b l e ,  t h e n  a s t a t e - o f - t h e - a r t  t e c h n i q u e  was documented and f o l -  
lowed. T a b l e  6-1 summarizes t h e  pa rame te r s  of  i n t e r e e t  and t h e  t y p e s  o f  

sampling equipment t h a t  were used t o  measure each  parameter.  

used t o  c a l i b r a t e  the equipment a r e  as f o l l o w s :  

T h e  t echn iques  
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P r i o r  t o  sampling, a l l  equipment was c l eaned  and checked 

t o  ensu re  o p e r a b i l i t y .  

Equipment r e q u i r i n g  p r e t e s t  c a l i b r a t i o n  (Tab le  6-11 w a s  

c a l i b r a t e d  i n  accordance w i t h  "Qua l i ty  Assurance Handbook 

f o r  A i r  P o l l u t i o n  Measurements Systems, Volume 111, 

S t a t i o n a r y  Source S p e c i f i c  Methods," (EPA 600 4-77-027b). 

Equipment c a l i b r a t i o n  forms were reviewed f o r  completeness  

t o  e n s u r e  a c c e p t a b i l i t y  of  t h e  equipment r e q u i r e d  f o r  each  

spec i f  i c  a p p l i c a t i o n .  

The AHCSS was c l eaned  and v i s u a l l y  i n s p e c t e d .  

Each component of  t h e  v a r i o u s  sampling systema was c a r e f u l l y  

packaged f o r  shipment.  

Upon a r r i v a l  on s i t e - - t h e  equipment was un loaded ,  i n s p e c t e d  

for p o s s i b l e  damage, assembled f o r  u s e ,  and checked f o r  

o p e r a b i l i t y  . 
6.1.2 C o l l e c t i o n  of  Samoles 

The most impor t an t  a s p e c t  of sample c o l l e c t i o n  i s  o b t a i n i n g  a v a l i d  

sample.  This s e c t i o n  focuses  on measures t aken  t o  o b t a i n  v a l i d  samples.  

Those measures were: 

P r e t e s t  and p o s t t e s t  l e a k  checks of 

w e r e  made. 

F i e l d  b l anks  were c o l l e c t e d  f o r  t h e  

PAH sampling t r a i n s  p r i o r  t o  sample 

6-3 
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c o l l e c t  i on .  



RADIAN - 
The sampling s y s t e m s  were v i s u a l l y  in spec ted  p r i o r  t o  

sampling t o  e n s u r e  p rope r  assembly and o p e r a b i l i t y .  

The S-type p i t o t  tubes w e r e  l e a k  checked b e f o r e  and a f t e r  

sampling and i n s p e c t e d  f o r  damage. 

0 The Magnehelic@ gauges were l e v e l e d  and zeroed p r i o r  t o  

sampling.  

Temperature measurement s y s t w s  were v i s u a l l y  checked f o r  

damage and o p e r a b i l i t y  by measuring t h e  ambient t empera tu re  

p r i n r  r.n each aarnpline run .  

The n O Z z l e 6  were v i s u a l l y  i n s p e c t e d  f o r  damage b e f o r e  and 

a f t e r  each sampling run .  

The AHCSS w a s  p rehea ted  t o  prevent condensa t ion  of wacer in 

the  p a r t i c l e  s i z i n g  device, 

0 Data r equ i r emen t s  were reviewed p r i o r  t o  each sampling run .  

0 I c e  was ma in ta ined  i n  t h e  i c e b a t h s  d u r i n g  a l l  sampling runs. 

0 Number and l o c a t i o n  of  sampling p o i n t s  were checked p r i o r  t o  

e a c h  sampling run. 

0 Sampling p o r t s  were s e a l e d  t o  h e l p  p r e v e n t  p o s s i b l e  a i r  

i n l e a k a g e .  

The m o l e c u l a r  weight of  t h e  f l u e  g a s  w a g  determined u s i n g  EPA Reference 

Method 3 (4). Q u a l i t y  c o n t r o l  f o r  Method 3 focused on t h e  f o l l o v i n g :  

0 The sampling t r a i n  was purged p r i o r  t o  sample c o l l e c t i o n .  

6-4 



The F y r i t e w  a n a l y z e r  f l u i d  l e v e l  w a s  zeroed p r i o r  t o  u s e .  

The F y r i t e w  a n a l y z e r  w a s  thoroughly purged w i t h  sample p r i o r  

t o  a n a l y s i s .  

Analyses were r e p e a t e d  u n t i l  t h e  a n a l y s i s  agreed w i t h i n  

0.5% a b s o l u t e .  

The FyritePV abso rb ing  s o l u t i o n s  were changed when more than  six 

p a s s e s  were r e q u i r e d  t o  o b t a i n  a s t a b l e  r e a d i n g  of  any component. 

The m o i s t u r e  d e t e r m i n a t i o n s  were made s i m u l t a n e o u s  w i t h  t h e  modified 

EPA Reference Method 5E. Q u a l i t y  c o n t r o l  procedures  f o r  Method 4 focused on 

t h e  fo l lowing :  

Before and a f t e r  sampling each impinger was c a r e f u l l y  weighed 

t o  t h e  n e a r e s t  0.02 g .  

were d r y  and t h e  s topcock  g r e a s e  was removed f rom t h e  b a l l  j o i n t s  

p r i o r  t o  each weighing. 

Care was t aken  t o  s e e  t h e  impingers  

The p a r t i c u l a t e  l oad ing  d e t e r m i n a t i o n s  were performed us ing  a modif led 

EPA Reference Method 5E. Q u a l i t y  c o n t r o l  p rocedures  for t h i s  method focused 

on t h e  fo l lowing :  

P r i o r  t o  p a r t i c u l a t e  sampling, p r e l i m i n a r y  v e l o c i t y ,  t empera tu re ,  

and m o i s t u r e  d e t e r m i n a t i o n s  were made. 

i s o k i n e t i c  f low r e t e a .  

This a i d e d  in  c a l c u l a t i n g  

P r i o r  t o  sampling,  p a r t i c u l a t e  f i l t e r s  were baked, d e s i c c a t e d  

and weighed. 

used.  

They were t h e n  p l aced  i n  c l e a n  p e t r i  d i s h e s  u n t i l  

P a r t i c u l a t e  f i l t e r s  were handled w i t h  tweeze r s .  
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The v i s i b l e  o p a c i t y  of  c o n t r o l l e d  e m i s s i o n s  were obse rved  us ing  EPA 

Reference Method 9. Q u a l i t y  c o n t r o l  p rocedures  f o r  t h i s  method focused on 

t h e  f o 1 lowing : 

0 The v i s i b l e  emis s ions  o b s e r v e r  was c e r t i f i e d  w i t h i n  s ix  months 

of  t h e  t e s t  program. 

0 The l o c a t i o n  of  t h e  o b s e r v e r  was independen t ly  v e r i f i e d .  

A c l e a r , b l u e  sky was r e q u i r e d  t o  e n s u r e  v a l i d  v i s i b l e  emis s ion  

o b s e r v a t i o n s .  

o . i . 3  Sampie Eecovery 

To e n s u r e  d a t a  i n t e g r i t y  c a r e f u l  sample r e c o v e r y  t echn iques  must b e  

adhered to .  

e n s u r e  d a t a  i n t e g r i t y .  These i n c l u d e :  

T h i s  s e c t i o n  o u t l i n e s  q u a l i t y  c o n t r o l  p rocedures  f o l l o w e d  t o  

0 P a r t i c u l a t e  f i l t e r s  were handled o u t  of d r a f t s  and t r a n s f e r r e d  

w i t h  t r e e z e r s .  

0 Sample t r a i n s  were disassembled and t h e  samples recovered i n  

c l e a n  a r e a s  t o  p r e v e n t  con tamina t ion .  

0 The n o z z l e  was capped p r i o r  t o  and fo l lowing  sampling. 

0 The samples were t r a n s f e r r e d  t o  a p p r o p r i a t e  s t o r a g e  c o n t a i n e r s  

and c l e a r l y  l a b e l e d .  Liquid l e v e l s  were no ted .  

0 F i e l d  b l anks  were included f o r  e a c h  method. These c o n s i s t e d  of 

( i .e .  unused) sampling t r a i n s  which were assembled,  d i s -  

assembled,  r e c o v e r e d ,  and ana lyzed  i n  t h e  same manner as 

a c t u a l  sampling t r a i n s  and samples .  
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0 Samples were c a r e f u l l y  l a b e l e d ,  logged i n t o  t h e  f i e l d  logbook 

and a s s igned  a un ique  i d e n t i f i c a t i o n  code immediately a f t e r  

c o  1 l e c t  ion. 

0 The impingers were r i n s e d  t h r e e  times w i t h  a l i q u o t a  of  

f r e s h  imp i n g e r  s o l u t i o n .  

6.1.4 P r e p a r a t i o n  of Samples €or A n a l v s i s  

P r i o r  t o  a n a l y s i s ,  each  sample must be  p r o p e r l y  p repa red .  T h i s  

s e c t i o n  o u t l i n e s  q u a l i t y  c o n t r o l  p rocedures  used t o  ensu re  p rope r  sample 

p r e p a r a t i o n .  I n c l u d e d  a r e :  

0 Each sample i d e n t i f i c a t i o n  code v a s  crosschecked f o r  

accu racy  a g a i n s t  t h e  sample logbook. 

0 The a n a l y t i c a l  r equ i r emen t s  of  each sample were reviewed. 

0 The sample c o n t a i n e r s  were checked f o r  l eakage  or damage and any 

anomalies  were n o t e d .  

6.1.5 Sample Ana lvs i s  

The e x a c t  q u a l i t y  a s s u r a n c e l q u a l i t y  c o n t r o l  procedures  fol lowed d u r i n g  

t h e  a n a l y s i s  t a s k  were dependent on t h e  s p e c i f i c  a n a l y s i s  being performed. 

One o r  more of t h e  fo l lowing  s t e p s  were taken:  

D u p l i c a t e  a n a l y s e s  were performed on 5-15% of t h e  samples.  

0 I n t e r n a l  QC samples vere analyzed t o  v e r i f y  instrument  o r  

p r o c e d u r a l  v a r i a n c e .  

0 Blind QC samples prepared by EPA were submi t t ed  t o  t h e  A n a l y t i c a l  

l a b  a l o n g  w i t h  t h e  f i e l d  g e n e r a t e d  s a m p l e s .  
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0 Blanks were analyzed t o  c o r r e c t  for background a n d l o r  m a t r i x  

i n t e r f e r e n c e s .  

0 The samples were spiked w i t h  knovn a d d i t i o n s  of t h e  s p e c i e s  

of i n t e r e s t .  

6.1.6 Data Reduction 

S e v e r a l  s t e p s  wer &en o v  i f y  t h e  r r  : t n  E t h  

t i o n .  S t e p s  r o u t i n e l y  used i n c l u d e :  

. . A::r2z,ilhte procedzrc;  = e r e  Gsed to re:iice.:hie ia :a .  h 

example i s , r e d u c i n g  s o u r c e  sampling d a t a  by u s i n g  Rad ian ' s  

Source Sampling Data  Reduction Program and comparing s e l e c t e d  

r e s u l t s  a g a i n s t  hand c a l c u l a t i o n s .  

0 A c e r t a i n  pe rcen tage  ( approx ima te ly  10%) of t h e  r e s u l t s  were 

r e c a l c u l a t e d  from raw d a t a  by someone u n a s s o c i a t e d  w i t h  t h e  

o r i g i n a l  d a t a  r e d u c t i o n .  

0 The d a t a  was c a r e f u l l y  checked f o r  unexplained v a r i a n c e  and 

i n t e r n a l  c o n s i s t e n c y ,  i . e .  a r e  t h e  r e s u l t s  c o n s i s t e n t  w i t h  

expected and /o r  o t h e r  r e s u l t s .  

6.1.7 Data Documentation and V e r i f i c a t i o n  

S e v e r a l  measures were t aken  t o  v e r i f y  t h e  comple t eness  and accu racy  of 

t h e  d a t a  gene ra t ed .  These i n c l u d e :  

0 A l l  sampling d a t a  was reco rded  on preformated d a t a  s h e e t s .  

0 A n a l y t i c a l  r e s u l t s  and c a l c u l a t i o n s  were recorded i n  bound 

l a b o r a t o r y  notebooks.  
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e Data t a b l e s  were made and reviewed for completeness  and 

accu racy  . 
e A l l  d a t a  t h a t  appeared t o  be  o u t s i d e  expected r anges  were 

c a r e f u l l y  s c r u t i n i z e d  f o r  p r o c e s s  u p s e t s  and r eana lyzed  a s  

n e c e s s a r y .  

e Data gene ra t ed  were compared t o  p r o c e s s  o p e r a t i o n  and 

system u p s e t s .  

6.2 TEST PROGRAM SPECIFIC QUALITY COWROL/QUALITY ASSURANCE PROCEDURES 

Each sampling s i t e  p r e s e n t s  i t s  own i n d i v i d u a l  problems and p e c u l i a r i -  

t ies .  Because of t h i s  any QAlQC program m u s t  be custom t a i l o r e d  t o  each 

s p e c i f i c  s i t e .  Th i s  s e c t i o n  p r e s e n t s  t h e  procedures  t h a t  were s p e c i f i c  t o  

t h e  Sloan a s p h a l t  c o n c r e t e  sampling program. 

6.2.1 Samplinn Equipment P r e p a r a t i o n  

This  s e c t i o n  o u t l i n e s  equipment m o d i f i c a t i o n s  t h a t  w e r e  used d u r i n g  

t h i s  program t o  e n s u r e  t h e  sample d a t a  produced were v a l i d .  

a r e  i n  a d d i t i o n  t o  t h e  s t a n d a r d  equipment c a l i b r a t i o n  and checkout  proce- 

d u r e s  o u t l i n e d  i n  S e c t i o n  6.1.1. These i n c l u d e :  

These measures 

e Var iacs  were used t o  c o n t r o l  t h e  p robe  h e a t e r  t empera tu re .  

e I n l i n e  thermocouples were i n s t a l l e d  t o  monitor  t h e  gas  

s t r eam t empera tu re  a s  i t  e x i t e d  t h e  f i l t e r  h o l d e r .  

e A t ime-proport ioning t empera tu re  c o n t r o l l e r  v a s  used t o  c o n t r o l  

t h e  ho t  box t empera tu re  t o  w i t h i n  .i - 10'F. 
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Hydrocarbons i n  t h e  gas  s t r eam condense a s  a f u n c t i o n  of temperature .  

As t h e  t empera tu re  d e c r e a s e s  more hydrocarbons condense as p a r t i c u l a t e .  Fo r  

t h i s  program i t  was important  t o  have v e r y  s t r i c t  c o n t r o l  of  t h e  c o l l e c t i o n  

t empera tu re  s i n c e  t h e  c o l l e c t i o n  t e m p e r a t u r e  "defined" t h e  p a r t i c u l a t e .  If 

t empera tu re  f l u c t u a t i o n s  were encountered a n  i n c r e a s e  o r  d e c r e a s e  i n  t h e  

amount of p a r t i c u l a t e  c o l l e c t e d  c o u l d  be obse rved  depending on temperature .  

An i n l i n e  thermocouple  p o s i t i o n e d  d i r e c t l y  a f t e r  t h e  f i l t e r  h o l d e r ,  

c o u p l e d  t o  a t i m e  p r o p o r t i o n i n g  t e m p e r a t u r e  c o n t r o l l e r ,  was used t o  c o n t r o l  

t h e  ho t  box s o  t h e  g a s  t empera tu re  would remain a t  250°F 5 10'F. The v a s t  

m a j o r i t y  of  the t i m e  t empera tu re  was c o n t r o l l e d  a t  250°F 5 5'F. A v a r i a c  

was used t o  c o n t r o l  t h e  probe h e a t  t empera tu re .  The  c o n s t a n t  v o l t a g e  o u t p u t  

k e p t  a more c o n s t a n t  t empera tu re  and a v o i d e d  t h e  t empera tu re  f l u c t u a t i o n s  

encountered w i t h  s t a n d a r d  oven h e a t e r s .  

6 . 2 . 2  Sample C o l l e c t i o n  

The sampl ing  program p resen ted  some s p e c i a l  problems i n  sample c o l l e c -  

t i o n .  This  s e c t i o n  o u t l i n e s  s p e c i a l  QC s t e p s  t h a t  were taken t o  a i d  i n  

r e l i a b l e  and r e p r e s e n t a t i v e  sample c o l l e c t i o n .  

such measures a s  v i s u a l  i n s p e c t i o n  of  sampling t r a i n s  and equipment. l e a k  

checks ,  and o t h e r  measures  o u t l i n e d  i n  S e c t i o n  6.1.2. 

These a r e  i n  a d d i t i o n  t o  

6 - 7 . 7 . 1  Samnlino Preparation-- 

C e r t a i n  non-equipment items such a s  t h e  f i l t e r s  and g l a s s w a r e  r e q u i r e d  

s p e c i a l  p r e p a r a t i o n .  Th i s  s e c t i o n  o u t l i n e s  t h a t  p r e p a r a t i o n .  The measures 

i n c l u d e  : 

P a r t i c u l a t e  f i l t e r s  were baked a t  500°F p r i o r  t o  u s e .  
were then d e s i c c a t e d ,  weighed, and p l aced  i n  c l e a n  p e t r i  
d i s h e s ,  

They 
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a P a r t i c u l a t e  f i l t e r s  used d u r i n g  po lynuc lea r  a r o m a t i c  

hydrocarbon sampling were methylene c h l o r i d e  e x t r a c t e d  

and then baked a t  500°F p r i o r  t o  being s t o r e d  i n  g l a s s  

p e t r i  d i s h e s .  

A l l  g l a s s w a r e  used d u r i n g  sampling was c l eaned  a s  f o l l o w s :  

The g l a s sware  was f i r s t  washed thoroughly w i t h  l a b o r a t o r y  

soap and wa te r .  

The g l a s s w a r e  was k i l n - f i r e d  a t  500°C f o r  18 hour s .  

A f t e r  t h e  g l a s sware  c o o l e d ,  i t  was r i n s e d  w i t h  methylene 

c h l o r i d e  and a l l  t h e  b a l l  j o i n t s  were capped w i t h  aluminum 

f o i l .  

6 . 2 . 2 . 2  P r e l i m i n a r y  Measurements-- 

This  s e c t i o n  o u t l i n e s  QC checks and measurements performed p r i o r  t o  

sampling t o  a s s i s t  i n  t h e  c a l c u l a t i o n  of a n i s o k i n e t i c  s ampl ing  r a t e .  

i nc lude  : 

These 

A check for c y c l o n i c  or t u r b u l e n t  f low was performed p r i o r  

t o  sampling a t  t h e  u n c o n t r o l l e d  emissions sampling l o c a t i o n .  

a P r e l i m i n a r y  v e l o c i t y ,  temperature ,and m o i s t u r e  d e t e r m i n a t i o n s  

were performed t o  a i d  i n  conduct ing i s o k i n e t i c  sampling.  

Wet bu lb /d ry  bu lb  m o i s t u r e  d e t e r m i n a t i o n s  were performed 

p r i o r  t o  and d u r i n g  i n d i v i d u a l  sampling runs .  
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It was d i s c o v e r e d  e a r l y  i n t o  t h e  sampling program t h a t  t h e  moi s tu re  

c o n t e n t  of  t h e  s c r u b b e r  i n l e t  could va ry  d r a s t i c a l l y  from run t o  run. For 

t h i s  r ea son  m o i s t u r e  d e t e r m i n a t i o n s  were performed p r i o r  t o  and d u r i n g  each 

u n c o n t r o l l e d  sampling run t o  c a l c u l a t e  a c c u r a t e  i s o k i n e t i c  sampling r a t e s  

p r i o r  t o  each sampling run. 

6.2.2.3 Sampling Procedures-- 

Th i s  s e c t i o n  o u t l i n e s  measures t aken  t o  e n s u r e  t h a t  v a l i d  and r ep re -  

s e n t a t i v e  samples  were c o l l e c t e d .  The measures i n c l u d e :  

a Approximately 10 pound a g g r e g a t e  samples were c o l l e c t e d .  The 

samples were coned and q u a r t e r e d  t o  produce the 666 gram sampie 

used t o  de t e rmine  t h e  moi s tu re  c o n t e n t .  

a Two t o  f o u r  s c rubbe r  water  samples were t a k e n  d u r i n g  each 

sampling run .  The samples were composited and a l l  subsequent  

a n a l y s e s  were performed on t h e  composi te  sample.  

a A l l  g l a s s v a r e , e x c e p t  t h e  s i l i c a  g e l  impinger was wrapped 

w i t h  aluminum f o i l  d u r i n g  t h e  p o l y n u c l e a r  a romat i c  hydrocarbon 

sampling r u n s  t o  he lp  p r e v e n t  pho todegrada t ion  of  t h e  

o r g a n i c  s p e c i e s .  

6.2.3 Sample Recoverv 

This  s e c t i o n  o u t l i n e s  s p e c i a l  QA/QC measures t aken  d u r i n g  sample re- 

covery.  These measures a r e  i n  a d d i t i o n  t o  p a r t i c u l a t e  f i l t e r  h a n d l i n g ,  

performance of  f i e l d  b l a n k s ,  l a b e l i n g  and logg ing  i n  of samples  a n d  o t h e r  

s t e p s  o u t l i n e d  i n  S e c t i o n  6.1.3. Measures t a k e n  t o  f u r t h e r  e n s u r e  t h e  

i n t e g r i t y  of t h e  samples  during r e c o v e r y  i n c l u d e :  

a Incandescent  l i g h t i n g  was used d u r i n g  r ecove ry  of  t h e  

po lynuc lea r  a romat i c  hydrocarbons sampling t r a i n s .  T h i s  w a s  to 
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reduce t h e  chance of  pho todegrada t ion  o f  t h e  o r g a n i c  

s p e c i e s  by u l t r a v i o l e t  l i g h t .  

0 Polynuc lea r  a romat i c  hydrocarbons samples were s t o r e d  pn amber 

g l a s s  b o t t l e s  w i t h  Te f lon  l i d  inserts t o  p reven t  photo- 

d e g r a d a t i o n  and /o r  con tamina t ion  of  t h e  sample d u r i n g  

s t o r a g e  and t r a n s p o r t .  

P a r t i c u l a t e  f i l t e r s  used d u r i n g  t h e  p o l y n u c l e a r  a romat i c  

hydrocarbons sampling r u n s  were s t o r e d  a f t e r  u se  i n  g l a s s  

p e t r i  d i s h e s .  The p e t r i  d i s h e s  were wrapped i n  aluminom 

f o i l  t o  p r e v e n t  p o s s i b l e  pho todegrada t ion  of  t h e  sample.  

6.2.4 P r e p a r a t i o n  of  Samules f o r  Ana lys i s  

Q u a l i t y  c o n t r o l  p rocedures  i n c o r p o r a t e d  d u r i n g  t h e  p r e p a r a t i o n  of  t h e  

samples  f o r  a n a l y s i s  a r e  o u t l i n e d  i n  t h i s  s e c t i o n .  These were i n  a d d i t i o n  

t o  v i s u a l l y  checking t h e  samples  f o r  damage and e n s u r i n g  p rope r  l a b e l i n g  and 

o t h e r  procedures  o u t  l i n e d  i n  S e c t i o n  6.1.4. These measures i n c l u d e :  

Sample m a t r i x  s h e e t s  were developed a s  an a i d  i n  a n a l y t i c a l  

p r e p a r a t i o n  and a s  a flow diagram f o r  t h e  a c t u a l  a n a l y s i s .  

P a r t i c u l a t e  f i l t e r s  and impactor s u b s t r a t e s  were d e s i c c a t e d  

f o r  a t  l e a s t  24 hours  p r i o r  t o  t h e i r  f i r s t  weighing. 

0 The p a r t i c u l a t e  f i l t e r s  were weighed a t  24-hour i n t e r v a l s  

t o  a c o n s t a n t  we igh t .  
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6 . 2 . 5  Sample Ana lys i s  

T h i s  s e c t i o n  o u t l i n e s  a d d i t i o n a l  QC p rocedures  employed d u r i n g  t h e  

program t o  e v a l u a t e  t h e  q u a l i t y  of  t h e  a n a l y t i c a l  d a t a .  These procedures  

a r e  i n  a d d i t i o n  t o  such measures a s  d u p l i c a t e  a n a l y s i s ,  b l ank  a n a l y s i s ,  

i n t e r n a l  QC samples ,  and o t h e r  measures o u t l i n e d  i n  S e c t i o n  6.1.5.  Included 

are: 

a T o t a l  o r g a n i c  carbon a u d i t  samples  w e r e  submit ted t o  t h e  

a n a l y t i c a l  l a b o r a t o r y  p r i o r  t o  t h e  submission of t h e  f i e l d  

samples .  

F i e l d  b l a n k s  ( S e c t i o n  6.1.3) w e r e  e v a l u a t e d  t o  de t e rmine  

s p e c i e s  background and p o s s i b l e  con tamina t ion  problems. 

a Two l a b o r a t o r i e s  performed smoke p o i n t  d e t e r m i n a t i o n s  on 

RAP samples t o  he lp  e v a l u a t e  d a t a  v a r i a b i l i t y .  

The r e s u l t s  of t h e  t o t a l  o r g a n i c  ca rbon  a u d i t  samples  a r e  p re sen ted  i n  

Tab le  6 - 2 .  

The r e s u l t s  of t h e  f i e l d  b l a n k s  a r e  p re sen ted  i n  Tab le  6-3. The c l ean -  

up r e s u l t s  were used t o  c o r r e c t  t h e  a n a l y t i c a l  r e s u l t s  for background. 
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TABLE 6-3.  SUMMARY OF CLEANUP RESULTS 

Particulate and Total Organic Train 1 Train 2 
Carbon Sample Blanks Uncontrolled Controlled Average 

Front hal f  probe rinses  (mg) 7 . 3  5 . 5  6 . 4  

Fi l ter  blanks (me) 0 . 6  0 . 3  0 . 4  

Total organic carbon (mg) 

Is t imp ing er <1 

2nd 6 3rd impinger 2 

<1 <1 

2 2 
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APPENDIX A.2 

UNCONTROLLED PARTICLE SIZE DISTRIBUTION EMISSION DATA 
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SUMMARY OF UNCONTROLLED PARTICLE SIZE DISTRIBUTION 
SAMPLING DATA COLLECTED AT THE SLOAN CONSTRUCTION ASPHALT PLANT 

Run Number 

Date 

Total Mass Collected (grams) 

Total Meter Volume (dry cubic feet) 

Barometric Pressure (inches Hg) 

Orifice Pressure Drop ( A H ,  inches H20) 

Meter Temperature (OF) 
Dry Gas Fraction 

Stack Temperature (OF) 

Static Pressure (inches H20) 

Sample Time (minutes) 

Molecular Weight Wet (gramsfgram-mole) 

Percent Isokinetic 

Particle,nensity (gramlcc) 

Stage 1 (grams collected) 

Stage 2 (grams collected) 

Cyclone (grams collected) 

Filter (grams collected) 

Volume of Gas Sampled (DSCF) 

Particulate Concentration (grfDSCF) 

Volumetric Flow Rate (ACFM) 

PSD-1 

5-10 

5.5523 

22 .625  

3 0 . 3 1  

.24 

92 

,697 

296 

-2.5 

85 

25 .91  

9 6 . 2  

1.0 

4 . 6 4 9 1  

0.1629 

0.4727 

0 . 2 6 7 6  

21.822 

3 .92  

1 9 , 6 0 0  

PSD-2 

5-11 

8 .1920  

24 .516  

30.30 

.25 

97 

.699 

291  

-2.5 

9 0  

25 .70  

96 .0  

1.0 

5.6909 

1.2100 

,9406 

,3505 

23 .426  

5.40 

1 9 , 8 0 0  
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APPENDIX A.3 

POLYNUCLEAR AROMATIC HYDROCARBONS 

INCLUDES 

A.3.1 Uncontrol led Po lynuc lea r  Aromatic 
E m i s s i o n  Data 

Hydrocarbon 

A-31 



c 
I- 
C c 
I 

o c  

=r-  . r-c 3 
. 0 5  C L a .. - n c o  

N €  3 r G O C  
3 N N S N O O  

-- 

. . .  
I- . 
w m  f 
i;- -.z I 

z I P at a s 

I I 

w u  
2 
G d  
E E  
c -  
mI- 

3 .. 
3 
3 

I- 
E 
U 0 
I- . v ,? 

X . . . . . . . . . . . . . . . . .  
( 3 .  WYO ~ N O Q C O C I .  - c c o c E C D  

E - N  N N N N N N V N N N N 3l N N N 
on t m m m c m ' n c  c m & r n = s s  
I - W L L  E & -  - 

C 

a -  



W 

n 
E 
\ 
v) 
E u 

A-39 



L 
% 

a 
a 

d 

I-- 
CJ .  

w -  
z 
w 
I- 

0 5  
o c  . .  
n 
Q 
N 

0 0 0 0 0 0 0  
c 0 0 0 0 0 0  ....... 
q n s c l a o n  
m a m m r - m P -  
NNNCUNNN 

O O G  
E G O  ... 
t n n  
.naop' 
NNn: 

O O O 0 ; 3  
o o c c o  . . . . .  
n - - t z  
O Q Q a +  
O I N N C N  

4 d -  
1 3 5  Id z > 
e .. 

L A  - 
E <  x 
nv1 e 

W 

3 
I- 

a 

C 

L: 
0 

L 
3 

k 

A-40 



APPENDIX A . 3  

POLYNUCLEAR AROMATIC HYDROCARBONS 

INCLUDES 

A . 3 . 2  C o n t r o l l e d  Polynuclear  Aromatic Hydrocarbon 
Emission D a t a  

A - 4 1  
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APPENDIX B 

DATA REDUCTION EQUATIONS AND NOMENCLATURE 

INCLUDES 

8.1 EPA Reference Methods 2 ,  3 ,  4 ,  and 5 E  
B . l . l  EPA Reference Method 2 - Determinat ion of S t a c k  Gas V e l o c i t y  

and Volumetric Flow Rate  
B . 1 . 2  EPA Reference Method 3 

Weight - Wet B a s i s  
B . 1 . 3  EPA Reference Method 4 

S tack  Gases 
B . 1 . 4  Modified EPA Reference 

8.1.4.1 Determinat ion 
8 . 1 . 4 . 2  Determinat ion 
B.1.4.3 Determinat ion 

B . 1 . 4 . 4  Determinat ion 
Method 

Method 

- Dete rmina t ion  of F l u e  Gas Molecular 

- Determinat ion of Mois tu re  Content i n  

Method 5E 
of P a r t i c u l a t e  Emission Concen t r a t ion  
of P e r c e n t  I s o k i n e t i c  d u r i n g  Sampling 
of Mass Emission Rate - Concen t ra t ion  

of Mass Emission Rate  - Area R a t i o  

B . 2  Determinat ion of Mois tu re  Content i n  S tack  Gases - Wet BulbIDry B u l b  
Method 

8 . 3  Determinat ion of Tocal  Organic Carbon (TOC) Emissions 
B . 4  P a r t i c l e  S i z e  D i s t r i b u t i o n  - Andersen High Capaci ty  S t a c k  Sampler (AHCSS) 
B . 5  Determinat ion of Po lynuc lea r  Aromatic Hydrocarbons (PAH) C o n c e n t r a t i o n s  

8 .5 .1  Concen t r a t ion  of  PAH i n  Scrubber  Water 
8 . 5 . 2  Concen t r a t ion  of PAH i n  Scrubber Water S o l i d s  

B . 6 . 1  Determinat ion of Weight P e r c e n t  S o l i d s  (Suspended S o l i d s )  
B . 6 . 2  Determinat ion of Dissolved S o l i d s  

B . 6  T o t a l  S o l i d s  Determinat ion 

1 
B-I 



APPENDIX B.l 

EPA REFERENCE METHODS 2 ,  3, 4 ,  AND 5E 

INCLUDES 

B . l . l  EPA Reference Method 2 - Determination of Stack Gas Velocity 
6 . 1 . 2  EPA Reference Method 3 - Determination of Flue Gas Molecular 
6 . 1 . 3  EPA Reference Method 4 - Determination of Moisture Content 

8 . 1 . 4  Modified EPA Reference Method 5E 

and Volumetric Flow Rate 

Weight - Wet Basis 
in Stack Gases 

B . 1 . 4 . 1  Determination of Particulate Emission Concentration 
6 . 1 . 4 . 2  Determination of Percent Isokinetic during Sampling 
B.1 .4 .3  Determination of Mass Emission Rate - Concentration 

B . 1 . 4 . 4  Decerminacion of Mass Emission Rate - Area Ratio 
Method 

Method 

B-3 



B.l.l EPA Reference Method 2 - Determination of Stack Gas Velocity 

Equation : 

Vs = 0 5 . 4 0  Cp 

Nomenclature: 
€t lbllbmole) (in Hg) I ( (oR)(in 870) 8 5 . 4 0  = Pitot tube constant - sec - 

Vs = Velocity of the stack flue gas. actual feet per 

- AP = Differcr?cFal pressn~re rneaq~rwl  hy ryype S pitot, 
second 

inches o €  water 
= Average stack temperature, OR 

TS 

MV 

cP 

Ps - Absolute stack pressure, inches of mercury 
= Gas molecular weight (lbllb-mole) 

= Type S pitot correction factor 

Volumetric Flov Rate Dry Standard Conditions 

ZGiia-4 
LAY... 

Nomenclature: 

?sd 3 D_CC_.I, di,, ~ ~ = ~ d 2 r ~  c-bic no- m i n n n r a  
r - -  

B = Moisture fraction 

V = Velocity of the flue gas, feet per second 

A = Cross-sectional area of the duct, ft 

= Standard temperature, 520% Ts td 
T = Stack temperature average, O R  

'std 
P = Absolute stack pressure. inches Hg 

W 

S 
2 

s 
= Standard pressure, 29.92 inches Hg 

S 

0-4 



- 
B . 1 . 2  EPA Refe rence  Method 3 - D e t e r m i n a t i o n  of  F l u e  Gas Molecular  

Weight - Wet Basis 

Equat ion:  

Mv = [(.44)(%CO2 d r y )  + ( . 3 2 ) ( %  02 d r y )  + ( . 2 8 ) ( %  N2 d r y ) ]  X (l-Bw) + (18)(Bv) 

Nomenclature: 

M = Molecular  we igh t  oE g a s  on w e c  b a s i s .  l b / lb -mole  

B = Mois tu re  f r a c t i o n  from EPA r e f e r e n c e  method 4 

44 Molecular  we igh t  of CO2 

32 - Molecular  we igh t  of  02 

28 = Molecular  weight  of N2 

W 

W 

8.1.3 EPA Reference Hethod 4 - Dete rmina t ion  of Mois tu re  Content  i n  
S t a c k  Gases 

Equation: 

Nomenclature: 

Bw = H o i s t u r e  f r a c t i o n  

MWC = Impinger u t  g a i n ,  gms 

DGV = DU gas  volume, f t 3  

Pm = P r e s s u r e  a t  meter, i n .  Hg 

T 

1 . 3 3 9  = Conversion of g rams-o f  H,O t o  l i t e rs  of 

= Temperature  ar  meter, 'R m 

L 
H20 vapor  a t  s t a n d a r d  c o n d i t i o n s .  liters va or 

gram H2C 

4 9 9 . 9  =.Conver s ion  of  l i t e rs  LO c u b i c  fee t  a t  s t a n d a r d  
c o n d i t i o n s ,  l i t e r s  O R  

E t 3  i n  Hg 

a-5 



B . 1 . 4  Modified EPA Reference Method 5E 

8 . 1 . 4 . 1  - Decerminacion of Particulate Emission Concentrations 
Equation : 

'SE 

SM 

Nomenclature : 

'SE 

'SM 

= Concentration of particulate matter in flue 
gas, corrected t o  dry standard conditions and 
reported in Engiish units. grainsiiJSiF 

- Concentration of particulate matter in flue 
gas, corrected to dry standard conditions and 
reported in metric units, grams/DSCM 

5 = Mass of particulate matter collecced. milligrams 

V = Dry gas volume corrected co standard 
M(Sm) conditions, DSCF 

1 5 . 4 3  = Conversion of grama to grains 

9.6263 -Conversion of IjXF t o  ESCi-i 

B . 1 . 4 . 2  - Determination of Percent Isokinetic During Sampling 

Equation: 

vN 

vS 7 ,  m n 

% I = - x  100 
- 

- S  - M  1 
60 

x - x  - x  - 1 VN = - T ' M x  k x  - 1-BW TM Ps vhere: 

Nomenclature: 

I I = Percent isokinetic 

Vs = Average flue gas velocity (feec per second) 
in duct during sampling - See Equation B.l.1 

VN = Average sample gas velocity (feec per second) 
at the nozzle during sampling 

V = Sample dry gas volume at meter, €t3 M 

D-G 



B.l. 4.2 conc'd 

T = Elapsed sampling rime. min. 

= Cross-sectional area of nozzle, f c 2  

Bw = Noiscure fraccion 

TS = Flue gas cemperacure at stack. O R  

TN = Average gas temperacure ac meter, O R  

PM = Absolute pressure ac che mecer, inches Hg 
Ps - Absoluce pressure ac the scack. inches Hg - 

B.1.4.3 Determination of Mass Emission Rate - Concentration Method 
Equd t ion : 

(M/V)  x Q = MFR (pounds per hour) 

Jomenclature : 
D 

M - Amount o f  particulace sampled (pounds) 

V - Volume of gas sampled (dry standard cubic feet) 

Q = Volumetric flourace (dry standard cubic feet per hour) 

B.1.4.4 - Decerminarion of Mass Emission Race Using che Area 
Facio Mechod 

Equarion: 

(m/t) x ( A s / A n )  = MFR (pounds per hour) 

Nomenclacure: 

m = Amounc of parciculace sampled (pounds) 

c = Time sampled (hours) 

As = Area of stack (square feet) 

im = area of nozzle (square feec) 

0-7 



APPENDIX B . 2  

DETERMINATION OF MOISTURE CONTENT 
I N  STACK GASES - WET BULB/DRY BULB METHOD 

B-9 



B.2 Determination of Moisture Content in Stack Gases - Wet BulbfDry Bulb 
Method 

During the Sloan test program preliminary stack gas moisture values 

were determined using the wet bulb/dry bulb technique and a psychometric 

chart. The high temperature psychometric chart used to determine the 

moisture content for the inlet is illustrated in Figure B-1. Outlet moisture 

content was determined using the low temperature psychometric chart illus- 

trated in Figure B-2. 

B-10 
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APPENDIX B.3 

DETERMINATION OF TOTAL ORGANIC CARBON (TOC) AIR EMISSIONS 

B-13 



8 . 3  Determina t ion  of T o t a l  Organic  Carbon (TOC) A i r  Emissions 

Equat ion : 
x V,) - [TOC x (Vi + Vz)] 

(B) (TOC(L ) x V i )  + (TOC(L ) 

DGV TOC(g) = 

Nomenclature: 

TOC(g) = T o t a l  o r g a n i c  carbon i n  gas  phase ,  m i l l i g r a m s  per  d r y  
s t a n d a r d  c u b i c  meter (mg/DSCll) 

TOC = T o t a l  o r g a n i c  carbon c o n c e n t r a t i o n  i n  f i r s t  NaOH 
(L1) impinger  and impinger  r i n s e ,  m g l l  

V I  = Volume of f i rs t  NaOH impinger and impinger  r i n s e ,  1 

TOC = T o t a l  o r g a n i c  carbon c o n c e n t r a t i o n  i n  second NaOH 
(L2) impinger  and impinger  r i n s e ,  m g / l  

v2 = Volume of second NaOH impinger  and impinger r inse,  1 

TOC = T o t a l  o r g a n i c  carbon c o n c e n t r a t i o n  i n  b l a n k ,  m g l l  

DGV = Volume of gas  sampled,  d r y  s t a n d a r d  c u b i c  meters, DSCL-I 

(B) 

B-14 



APPENDIX B . 4  

PARTICLE S I Z E  DISTRIBUTION - ANDERSEN HIGH CAPACITY 
STACK SAMPLER (AHCSS) 

B-15 



8 . 4  

The procedure  €Or c a l c u l a t i n g  t h e  p a r t i c l e  s i z e  d i s t r i b u c i o n  of t h e  

P a r t i c l e  S i z e  D i s t r i b u t i o n  - h d e r s e n  High Capac i ty  S tack  Sampler (AHCSS) 

p a r t i c u l a t e  caught  by che AHCSS was caken d i r e c t l y  from t h e  ope rac ing  manual 

f o r  the  AHCSS. 
Add up t h e  weight  g a i n s  f o r  che four stages t o  o b t a i n  t h e  t o t a l  p a r t i c u l a t e  

c o l l e c t e d .  

Div ide  t h e  amount c o l l e c c e d  i n  an i n d i v i d u a l  stage by t h e  coca1 a m o u t  

c o l l e c t e d  t o  de te rmine  che pe rcen tage  of  che  t o r a l  c o l l e c t e d  i n  each s t a g e .  

S t a r t i n g  wi th  scage  4 (backup f i l c e r )  compute t h e  cumula t ive  pe rcen t  less 

than  t h e  s t a g e d  s i z e  range. The cumula t ive  pe rcen t  l e s s  than s t a g e  3 ( t h e  

cyc lone)  is e q u a l  t o  t h e  percenc caught  i n  s t a g e  4 .  The cumula t ive  percenc 

less chan s t a g e  2 is t h e  sum of t h e  p e r c e n t  caught  on s t a g e  3 and the  percenc 

caught  on s t a g e  4 .  The cumula t ive  percenc less than  s t a g e  1 is t h e  sum of 

t h e  percencs  caught  on s t a g e s  4 ,  3 ,  and 2 .  
P a r t i c l e  d e n s i t i e s  should  be  cons ide red  as 1 .0  gm/cm3 and r h e  p a r t i c l e s  

1 -- should  be  cons ide red  a s  s p h e r i c a l  so t h a c  che  p a r t i c l e  s i z e d  can be r epor t ed  

a s  e q u i v a l e n t  aerodynamic d i ame te r s .  

Using F i g u r e  B - l w i t h  gas  f low r a t e  a t  s t a c k  c o n d i t i o n s  and s t a c k  

t empera tu re ,  decermine che d50 (504 E f f e c t i v e  Cuc O f f  Diameter) f o r  each s t a g e .  

P l o t  t h e  r e s u l c s  on log p r o b a b i l i t y  graph paper  v i c h  t h e  p a r t i c l e  d iameter  

(d50) a s  t h e  o r d i n a t e  and t h e  cumula t ive  percent less than  che s t a t e d  s i z e  

range by weight  as t h e  a b s c i s s a .  

3-16 
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APPENDIX B. 5 

DETERMINATION OF POLYNUCLEAR AROMATIC HYDROCARBON 
(PAH) CONCENTRATIONS 

INCLUDES 

B.5.1 C o n c e n t r a t i o n  of PAH i n  S c r u b b e r  Water 
B.5.2 C o n c e n t r a t i o n  of PAH i n  S c r u b b e r  Water S o l i d s  

B-19 



B.5 Determination of Polynuclear Aromatic Hydrocarbon (PAH) Concentrations 

8.5.1 Concentration of PAH in Scrubber Water 

Equation: 

(W v, 
Nomenclature: 

PAH = Concentration of PAH in the scrubber water, pgfliter 

P = Total concentration of PAH specie, pg 

(W) 

(T) 
v - Volume of scrubber water extracted, liter 

8.5.2 Concentration of PAH in Scrubber Water Solids 

Equation : 

PAH = 
(S) s 

Nomenclature: 

PAH = Concentration of PAH specie in scrubber solids, pg/gram 

P = Total concentration of PAH specie, ug 

(SI 

1 0) 
S = Weight of scrubber solids extracted. g 

'i 

B-20 
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TOTAL 

APPENDIX B.6 

SOLIDS DETERMINATION 

INCLUDES 

B.6.1 Determination of Weight Percent Solids 

B.6.2 Determination of Total Dissolved Solids 
(Suspended Solids) 

B-21 



B . 6  Total Solids Determination 

8 . 6 . 1  Determination of Weight Percent Solids (Suspended Solids) 

Equation 

Nomenclature: 

= Weight Z solids 
(WT) 

(F) 

(T ) 

(T) 

F = Final filter weight, 6 , 

F = Filter tare weight, g 

W = Weight of scrubber water filtered, g 

100 = conversion from fraction to percent 

B.6.2 Determination of Total Dissolved Solids 

Equation: 

(T) W F  - w  
0.05 TDs= 0 

Nomenclature: 

TDS = Total dissolve SC ids. mg/l 

W = Weight of beaker and residue after evaporation, mg 

W.-. = Beaker tare weight, ms 

0.05 = Volume of solution evaporated, liter 

(F) 

1'11 
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B.7 Determination of Moisture Content in the Virgin Aggregate and 
Recycle Asphalt Pavement (RAP) Samples 

I 

I 

I 

Equation 

= (c-B)-(A-B)/(c-B) x 100 
MS 

Nomenclature 

M = moisture content of solids, % 

A = final weight of solids plus pan after drying, grams 

B = tare weight of pan, grams 

C = initial weight of solids plus pan before drying, grams 

S 
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APPENDIX C 

FIELD SAMPLING DATA SHEETS 

INCLUDES 

C . l  EPA Reference Methods 2 ,  3 ,  4 ,  and 5E 
C . 1 . 1  Uncontrol led Emissions - EPA Reference Methods 2 ,  3, 4 ,  and 5E 

C.1.2 C o n t r o l l e d  Emissions - EPA Refe rence  Methods 2 ,  3 ,  4 ,  and 5E 
Data S h e e t s  

Data S h e e t s  
C . 2  Uncontrol led Emissions - P a r t i c l e  S i z e  D i s t r i b u t i o n  Data Shee t s  
C.3 Po lynuc lea r  Aromatic ,Hydrocarbon (PAH) Data S h e e t s  

C.3.1 Uncontrol led Emissions - PAH Data Shee t s  
C.3.2 Con t ro l l ed  E m i s s i o n s  - PAH Data S h e e t s  

C . 4 . 1  
C.4.2 

C . 4  P r e l i m i n a r y  C a l c u l a t i o n  Data Summary R e p o r t  
Uncontrol led Emissions - P r e l i m i n a r y  C a l c u l a t i o n s  
C o n t r o l l e d  Emissions - P r e l i m i n a r y  C a l c u l a t i o n s  

c-1 
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VELOCITY. PROFILE FIELD DATA I 

I 
I 
i 
I 
I 
I 
I 
I 
I' 
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RAQIAN 
I 

I 
- b 

.. 

I 
I 
B 
I 

1 
i 

1 
I 
I 
I 
I 
l 

cn 

.. . 

* 
C c 
b 

0 
O &  L 

LL 



'. . 4 0 ,  C 
.c 

a 

u . 

I 

b 
Q 
U 

c 

0 
e4 

0 
: c 

t t  

U 
U 
U 
u ' .., u 

\ 

fi 
1 
I 
I 
I 
I 
I 

I 
I 
I 
i 
I 

I 
1 
I 
I 
1 

I m 

I 
1 



I SOURCE SAMPLING FIELD DATA 

(1 -31  I' Mz 

,I AOJ 
11-11 

A04 
11-31 

I 

- Date p s - a g  5- J (MMDDYY) Time S t a r t  
~~ 

la:II . 
Duct Dimensions - x -  f t .  

PTCF .*'4 OGC'F 
, ?!$!:' 

Nozzle by:. . ~ d  inches 

Bar Press. 9v r i  "Hg 

I n i t i a l  l e a k  r a t e  cfm 

F ina l  l e a k  r a t e  -oca cfm 

Operator  i n i t i a l s  EP4 / C S G  

(1st , 
mil 

lY#II 73- 
S t a t i c  Press. -3.4- "HzO 

I I l r s l  

(-1 

/zl;;,d (HHMM) Time F i n i s h  r6C.w (HHMM) 
(1";*1 

o r  Diameter 3 - ciq f t .  ,*.., ,a.... 

Test  D u r a t i o n  3 2  m i  n . 
% t o  
% c o z  &."a- 

Condensed Water 1'48. .2 gm= 

Probe wash w t .  g a i n  gms 

r, % NiU'" CO , cs 
% H z  

d'";" (11:'l 

x:11 % CH, Ln"' % 0 2  ,d,t!s 

F i l t e r  w t .  g a i n  0.4Sd'Y' gms 

lw:iI ( W ¶ 1  

ln:71 . 

(Pdl 
=, '= ' - 



FIOISTURE AND IMPINGER CATCH DATA SHEET 

F i n a l  
I n i t i a l  
W t .  Gain 

F i n a l  
I n i t i a l  
W t .  Gain 

6 

7 

. , .  

1 ' f f . L  Analysc 
. 

Total Impinge r s  Weight Gain (MWC) (grams)  
Car=sc-d s-le Vol. 

c' 
I 
I 
I 
I 
I 
I 
I 

I 
i 
1 

I 
I 

( 11 

I 

C-8 



SOURCE SAMPLING FIELD DATA 
EPA METH D 5 , > v!) Plan t  Name> 04n c l n c  c h c  I C .  .c - - 

Sampling ~ o c a t i o m  Z n  ] e +  Sample I d e n t . “ T o C - 8 s D  - i l d d  4 
1 1 - 1  

1 A03 
11-31 

I 

Date ~~~/~~~ (MMDDYY) Time S t a r t -  

Duct Dimensions - x - ft. 

PTtF . i-d D(&EF 

Nozzle E:. . z N  inches 

E a r  Press.  7a .I-+ “Hg 

I n i t i a l  l eak  r a t e .  . odz cfm 
Fina l  l e a k  r a t e  4 cfm 
Operator i n i t i a l s  ..-bJ / ~ s d ;  

(&dl , 
(alii 

I U S 1 )  33- 
S t a t i c  Press.  -2.a “ H z O  

4 4  

11111 

l=J1 

OK~(,>- (HHMM) Time F i n i s h 6 9 2 6  (HHMM) 
o r  Diameter 3., 9 Y  f t .  

1Ia:rl 

m s i  
Test D u r a t i o n  m i  n . 

. i  
111:11 

: CO CJ % N Y  77 
111:11 

1Y:ll 

im:o l#I:1l 

% cot .5 ~ lo % H t  TJ 

% 0 2  ,5-. 5 % CHr 

Condensed V a t e r  I’ 0 gms 

Probe wash w t .  ga in  - .  ’ ’ gms 

C Y l  

F i l t e r  w t .  ga in  q./6‘<’ gms 
.- ln:7! 

1s:n 



M - W R E  AND IMPINGER CATCH DATA SHEET 

Impinger  
Number S o l u  t ion S o l u t i o n  (d) Conf i g u r a t i b n  Weight (9) 

5 F i n a l  
I n i t i a l  
W t .  Ca in  

6 F i n a l  
I n i t i a l  
W t .  Cain 

7 F i n a l  

-1 

I 
I 
I 
I 
I 

I 
I, 
I 
i 
I 

I 
I 

c' 

I m 

I 



1 :. SOURCE SAMPLING F I E L D  DATA 



1. 

c' 
I 
I 

MOISTURE AND IMPINGER CATCH DATA SHEET 

Impinge r  

Number S o l u t i o n  ' S o l u t i o n  (d) C o n f i g u r a t i o n  Weight (9) 

f )<d-?. h PP! F i n a l  618 7 
I n i t i a l  q-78 / 
W t .  Gain  / L O  6 

0.1 hJ N3.0t 
~ 

I -92.6- 
I s 5 -  

2 e!N@ /GIi-Q C.G F i n a l  f9Z 7 
I n i t i a l  
W t .  Ga in  - M c J .  F i n a l  411 2- 
I n i t a l  
'k. Ga in  1 

3 

I 
F i n a  1 5Tj 6 I 

n v".: O d .  
I n i t i a l  vF , - 
W t .  Gain 

F i n a l  
I n i  r i a l  
W t .  Gain 

F i n a l  

U t .  Ga in  

I 5 

IJ 
6 

r I n i t i a l  

F i n a l  
I n i  c i a 1  
U t .  Gain  

I 

i 
A n a l y s t  T o t a l  I m p i n g e r s  Weight Gain (MWC) (grams) /2@.3 

c1-ICc-d 5Pe;rle V a l .  

c - 1 2  





MOISTURE AN!J IMPINGER CATCH DATA SHEET 

Imp i n  g e r  

Number S o l u t i o n  S o l u t i o n  (d) C o n f i g u r a t i o n  Weight (g) 

To 1 0. id hLb# a. L J ,  .-. 

2 0 . 1  /L/ id438 To C-Q 5- c,. 

%g F i n a l  
I n i t i a l  
Wt.,Cain l L 7 . 7  

F i n a l  s?2,6 
I n i t i a l  7.q 7, 
W t .  Gain / c . 5  

F i n a l  436,  6 
I n i t a l  4 <d , ,  
!,.:t. Gain 

3 % -  r - 4  0 

..- A 
. /  

n' 

4 h n r j l  F i n a l  L / ? q  
I n i t i a l  
W t .  Gain 1, .I) 

F i n a l  
I n i t i a l  
W t .  Gain 

6 

F i n a l  
I n i t i a l  
W t .  Gain 

7 

T o t a l  lmp inge r s  Weight Gain (MWC) (grams) /43.9 Analysc 
Car=sC-ed sar.;rle V a l .  (Derr) 

C-14 

c' 1 

I 

7 I 

I 



'I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIX C . l  

EPA REFERENCE METHODS 2 ,  3 ,  4 ,  AND 5E 

INCLUDES 

C . 1 . 2  C o n t r o l l e d  E m i s s i o n s  - EPA R e f e r e n c e  Methods 
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VELOCITY PROFILE FIELD DATk ,I 

‘I 
I 
I 
I 
I 
I 
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Weather I 
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SOURCE SAMPLING FIELD DATA 

cM;l P l a n t  Name> 5In c.. e @h7 YL. > +.* ,> n 

€PA ETHOD 5 
_- 

Sampling Locat ion> ~ ) L ~ - T L L ~  

Date  Q q O q g  (MMDDYY) Time S t a r t  l t $ k  (HHMM) Time F i n i s h  17339 (HHMM) 

x -  ft. o r  Diameter  3. 96 ft . Duct D i m K i o n s  - 
II? m i  n . 

Sample I d e n t . >  'mC -05dG- U G d  I 
( 1 - 3 1  (II:*I 

inm 

11-11 % co 0 % N?'" C ? I .  ,s 
E a r  Press. m s i  "Hg % cot 5.+5 - " 2  L 

13-b pd crib 0- 
( ld0:SI  w : 5 1  

% 02 S t a t i c  Press. (;,,;A " H ~ O  

I n i t i a l  l e a k  r a t e .  (;:-I cfm Condensed Water 

F i n a l  l e a k  r a t e  .OIL, cfm F i l t e r  w t .  ga in  0.a73E:" 
(a:n 

Operator  i n i t i a 1 s L d ' K  Probe wash w t .  ga in  - . .111~11 
(XU1 ( m i l  

7 3 -  
q4\ .n gms 

gms 

gm 

Sample Ana lys is  

I 
I 
I' 
I 
I 
I 
: 
1 
I 
I 
3 
I 

I 
I 
I 
I 
I 

I m 



101 
, 0-1) 

I 

SOURCE SAMPLING FIELD DATA 
EPA METHOD 5 , P l a n t  Name> . 

Sampling Location> Sample I d e n t . > T O C -  O < f i  %' 
Date ( M M D D Y Y )  Time S t a r t  ( H H M M )  Time Finish ( HHMM) 

PTCF 7 K F  Test Duration m i  n . 

Bar Press. "Hg % C O Z  % Hz 
Sta t ic  Press. "HzO % 0 2  
I n i t i a l  leak r a t e  
Final leak r a t e  
Operator i n i t i a l s  

111:.1 (,:a1 

Duct Dimensions X f t .  or"b'l"meter f t .  

Nozzle d"". i a  

1n:11 (n:il 

inches % co % NiM"' IUIIl 

11aAI ,...I (lI:11 

ladl 1Y:ll (n:si 

(10:11 111:11 
% CHr 

IU111 . -El- 
C f m  Condensed Mater gms 
C f m  F i l t e r  w t .  gain gms 

Probe wash w t .  gain gms 

11111 ll1:11 

VU5S U¶:ll 

lB.11 (mi 

Sample Analysis 

Ul 



NOISTURE AN!3 IMPINGER CATCH DATA SHEET 

Imp i n  g e r  

Humber Solution Solution (mL) C o n f i R u r a t i o n  Weight (g) 

6 

7 

l?i\ 0 D 

S G  

F i n a l  721.2 C; 

I n i t i a l  a+!. r3 
Ut.  Gain  ,l,gp,;J 

F i n a l  7452- 
I n i t i a l  ,-??i:.-3 
W t .  Ga in  / 5!7 .  'J 

F i n a l  
I n i c a l  
!.k. Gain  J 5.5 

F i n a l  
I n i t i a l  
W t .  Ga in  

F i n a l  635,Lje 
I n i t i a l  ;..;cO :/ 
W t .  G a i n  3 4  5 

F i n a l  
I n i t i a l  
W t .  Ga in  

F i x 1  
I n i t i a l  
Ut. Gain  

I' 
I 
I 
I 
i 
I 

(1 
I 
i 
I 
: 
'I 
I 

c; 
I c-20 



M 4  

I' ('-'I 
I 

1::: , I 
A13 , 

I::: 

I ,  
i- 

SOURCE SAMPLING FIELD DATA YA 

,I.:., 

Uuct Dimensions x- ft. o r 'D iamete r  3.76. .ea. 

Test D u r a t i o n  ,2!n1a' 
- - - 

111 1 

s.30,a1-'-' ... _. "Hg z coz 2.5 4 

I C .  

min.  PTCF f(u,al ) , q 4  DGMCF '='-,fl 0 C @ 

Nozzle Dia.  ,249 inches Z CO 0 %N:":" 74.5 
,.a. 

; Hz 0 ( I a A 1  Ear Pres: 

I n i t i a l  l eak  r a t e  .?I cfm Condensed Water 
F ina l  l e c  

'"pl / - . c  % CHt, OIn'" 
( W I I I  w : a i  

S t a t i c  Press. I-"=/ v z o  % 02 Tir IU(151 

312 ? gms 
I. . .  

am5 

Operator  i n i t i ;  
s--, 

111:a1- 

i m i i  
0.3L 15- a'--- ik r a t e  '-5 I cfm F i l t e r  w t .  ga in  

I.,... 
Probe wash w t .  gain- 5 

1PdI 
11s L E E  

Remarks 

c-21 



I 
SOURCE SAMPLING FIELD DATA 

A03 
(1-11 

M 4  
(1-3) 

EPA METHOD 5 
Plant Name> 

Sampling Location> Sample [dent .> 0510-2 
( H H M M )  Time Finish ( H H M M )  Date - ( M M D D Y Y )  Time S t a r t  

Duct Din%:ions 

PTCF (Y I I I  Y K F  Test Duration min.  

Ear Press.  

- 
(Ia:4I 

X f t .  or‘IZ’ameter f t  . 
(mi 

N i l 1  

‘11:11 

(Y:lI IDdI 

Nozzle Dia. inches Z CD % N:u:l) 
(ad1 , (11:1i 

(mi 

(Ydl ’issr 

“Hg % coz % H z  
% CHs 

(w:ll 141:o  
S t a t i c  Press .  “HzO % 0 2  

I n i t i a l  leak r a t e  C f m  Condensed Nater 
Final leak r a t e  C f m  

Operator i n i t i a l s  

gms 
(1I:aI (111) 

F i l t e r  w t .  gain gms l,..., (nail 

(mJ1. ( m J 1  
gms Probe wash w t .  gain 

10’ . 

8 

M9 

A1 a 
A1 1 

I 
!! 2 

A l l  1 

A1 1 

A I 5  

A1 S 

A17 

AI8 

A1 9 

Am 
111 

112 

113 

I’ 
I 
I 
I 
i’ 
I 
I 
I 
I 
I 
i 

1 1  I 
I 
I 
I 
I 



(1) 
'I 
I )  I 
'1 
I 
1 
I 

I 1 
I 

I I  

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

MOISTURE AND IMPINGER CATCH DATA SHEET 

Imp i n g e r  
Number S o l u t i o n  S o l u t i o n  (mL) C o n f i g u r a t i o n  Weight ( g )  

6 

h b  F i n a l  67z2  
I n i t i a l  'W@ 
W t .  Gain 2-t / 4 

h l o  0 F i n a l  6 YS.3 
I n i t i a l  602 f 
u t .  Gain q6.6 

G S  F i n a l  617. .? 
I n i t a l  
!Y. Ga in  5 . _  ,- 

F i n a l  
Ini c i a 1  
Wc. C a i n  

F i n a l  
I n i t i a l  
Wc. Gain 

C-23 



SOURCE SAMPLING FIELD DATA 

AP3 
(1 -31  

1Iy 
(1 -31  

EPA METHOD 5 
m. n. , .,r c d  >O\I P l a n t  Name> 

Date ?,;/S?Y (MMDDY? “;I! : ta r t  1,,1:?7 (HHMM) Time F i n i s h  ,yL)/ (HHMM) 
Duct D i m K s i o n s  

Tes t  Dura t i on  72-  m i  n . PTCF 0;s: D($?F ,?x 
Nozzle Dia.  0 .&!b9 inches % co 0 

1 i i . a i  IWI , 
Ear Press.  30.3 I “Hg 4, COz 5 5 , . % H Z  o(ll;’l 

caw j :ai S t a t i c  Press. - 
I n i t i a l  l e a k  r a t e  .O’ I  cfm Condensed Water 

F i n a l  leak r a t e  ,O Y Cfm F i l t e r  w t .  ga in  
Operator  i n i t i a l s  ~./$ty 

3 .  

Sampling Loca t ion>  .f * ‘I Sample I d e n t . >  77:c - (1 7/ (7 -@3 

(I8:O 

ft. o r  Oiameter 5 76 f t  . (mi 

l M : S l  i1J:ll 
% N2  77 5 

C Y ’  “HtO % 02 , 5.0 4, CHu 
(Urn11 (111 1*s1 I w a i  

.? R 7 . 7  gms 

0 3 R r /  gms 
gms 

111:*1 

inan 
Probe wash w t .  ga in  3 I I ~ ~ ~ , + -  

(11111 

109 

A1 0 

A1 1 

A12 , 
A13 I 
A1 4 

A1 5 

A1 8 

A17 

A1 8 

A1 9 

M 

A21 

r22 

C-24 
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SOURCE SAMPLING FIELD DATA 
EPA METHOD 5 

Plant Name> 
Sampling Location> Sample Ident .> T G C -  0 5 1 0 - 0 7  
Date (MMDDYY) Time S t a r t  (HHMM) Time Finish (HHMM) 
Duct Oimgzions 
PTCF 2zF Test D u r a t i o n  m i  n . 
Nozzle Dia. inches % CO 

Ear Press.  “Hg % coz % H Z  
S t a t i c  Press. “HzO % 02 
I n i t i a l  leak - cfm Condensed Water gm= 
Final leak r a t e  C f m  F i l t e r  w t .  gain gms 
Operator i n i t i a l s  Probe wash w t .  gain gms 

(la:.l 
X f t  . Z r  f t .  
ol m : s i  

11a:s1 
% N? 

L 5 I : I I  (U t51  

(1l:sl 

(am (=:SI 

113r 

[(dl , 
m:si  

% CHs 
lu:sl (11:31 

(8-51 (11:a 

mm (at11 

( a l l  (as111 

I I I I I I I I I I 

gm Cansol e Fi 1 t e r  I n i t l a l  Wt. 
Sample Analysis 
Ueather 

1 

u3 Remarks 

C-25 

1 -  
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NOISTLJRE AND IMPINGER CATCH DATA SHEET 

Impinger  
C o n f i g u r a t i o n  Weight (g) Number S o l u t i o n  S o l u t i o n  (mL) 

2 

- -- . _  . .  

I .  

6, 

7 

F i n a l  9% 3 

-2 

I n i t i a l  7g. i, 
W t .  Gain I L 

f i . 4  F i n a l  (qC8.7 
I n i t i a l  
W t .  Gain 

F i n a l  
I n i t i a l  
W t .  Gain 

I n i t i a l  
W C .  Gain  

C-26 



1 
_L SOURCE SAMPLING F I E L D  DATA 



Mu12 
(1-11 

A03 
11-11 

M 4  
(1-11 

8 

y19 

A1 0 

All 

A12 , 
I 

c 

A1 3 

AI4 

A1 S 

A I  6 

A 1 7  

A18 

A19 

M 

U1 

u2 

SOURCE SAMPLING FIELD DATA 
FPA.METHOD 5 

Plant Name> - 
Sampl i ng Location> Sample I d e n t . >  T(-?,C- 
Date (MMDDYY) Time S t a r t  ( H H M M )  Time Finish . ( HHMM ) 

- 25/c!- 0 4 - 
(11:dl (la:rl  

Test Duration min. 
Duct DimKions  X f t .  o r  Diameter f t  . 

(n:U (mi 

(mi iw:a 
PTCF DGZF 

Nozzle Dia. inches % co g. N z  

Bar Press. “Hg % coz % H z  
((*I , ( i i :a1  I l h 5 l  

lD:Sl ( a : ~  (x:al 

lUlN . 753- i w a i  
S t a t i c  Press . “HzO % 02 % CHr 

I n i t i a l  leak r a t e  C f m  Condensed(%ter gms 
1.111 i11:*1 

(nail 111... . 

(=I m 1 1  

C f m  F i l t e r  w t .  gain gms 
Probe wash w t .  gain gms 

Final leak r a t e  
Operator i n i t i a l s  

Sample Analysis 
Wea t h n r  



MOISTURE IWD IMPINGER CATCH DATA SHEET 

h p i n g e r  

Number S o l u t i o n  S o l u t i o n  (d) C o n f i g u r a t i o n  Weight (g) 

1 % -  

6 F i n a  1 
hi c ia1  
U t .  Gain 

7 F i n a l  
I n i t i a l  
W t .  Gain 

C-29 



APPENDIX C . 2  

UNCONTROLLED EMISSIONS - PARTICLE SIZE DISTRIBUTION 
DATA SHEETS 

C-31 



~~ ~~ 
~ ~ ~~~ ~~ ~ . 

. ,  , ,  

. .. 
, ~ .. 

\ 
SOURCE'SAMPLLNG ' F IELD DATA - .  

, ... . .I ,.si ? 

a 

' 

"Hg: pa-(> % COz 4'.'2 

> F i l t e r . w t .  gain. 

Probe wash w t .  gain 



- . 

MOISTURE AND INPINCER CATCH DATA SHEET 

Lmplnger 
Number Solution Solution (mt) Configuration Weight (R) 

4 

I n i t i a l  
U t .  Gain 

F i n a l  
Znitial 
We. Gain 

c 

6 

. .  
.L_ .... 7 .r F i n a l  

Znicial 
Wc. Gain 



IMPACTOR nkLD DATA 

P l a n t  Name> s \ o * d  C O U S - ~  CO 
Sampl i ng Loca ti on> T., \A 
Type o f  Impactor> A w l c , % ~  w-5 S Impactor Substrate> 

Date o s ; ~ f +  (MMDDYY) Time Start 1230 (HHMM) Time Flnish JY,': 

0 PTCF . ;'+ DGMCF .,925q Test Duration min. 

I Nozzle Dla. Condensed Water 

Sampl e Ident  . >- 

Duct Dimensions - - ft. z r  3 . 9 y  ft . 
Vx (Sdl ma1 

-dl [modi 
BOJ Bar Press. yi.g W;,,, Static Press. - a s  "HzO 

11-31 111111 -mp 
d - Intake leak rate' .'?A? cfm Opera tor i n i  t i  a 1 s EPAI(?%- 

(Ut11 

_. , 

819 

820 

u1 

I I I I I I I I 1 I i  
m e* 

c-34 



IMPINGER CATCH 

Date 3 Sample Ident. Inlet AND- 

Analyst 

1 

2 

3 

4 

5 

6. 
. .. 

7 

, !  
?- 

A 
I 

- 

.. , 

Samples for Further Analysis: , 

Sample 
No. Des& p t i o n  Spec1 es 

Results 
.(total mg.) 

c-35 



APPENDIX C . 3  

POLYNUCLEAR AROMATIC HYDROCARBON (PAH) DATA SHEETS 

INCLUDES 

C.3.1 U n c o n t r o l l e d  Emissions - PAH D a t a  Sheets 
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SOURCE SAMPLING FIELD DATA 
EPA METHOD 5 

'i, Plant Name> </o on/ f G ~ ~ / A ~ u c ~ / , c + t  Lo. 
Sampling Location> r , , / f L  Sample Ident.> 7.!-?u -os// -01 

& 
1, 
8 

gms :! 
a: 

.. \ I  li 

A1 0 I. 
I 6: 

1 

'B 
L 

gms I' 
J ,I, 

*O2 Oate o s  I f  e V' (MMOOYY) Time S t a r t  ,108 (HHMH) Time Flnish i J o 7  ( H H M M )  

PTCF o.s.4 D&?F ,?:$!I Test Duration q7 (D:l) m i n .  

Ear Press. 30.30 "Hg % C O Z  5.0 % H z  0 

S t a t i c  Press.  - 2 . Y  "Hz0 % 0 2  

(1-11 111:41 
Duct O i m K k i o n s  X f t .  or%"meter 3~ 9 /  f t  , 

C' 
111 

BO.0 
Ila;¶l 

A03 Nozzle bi:. I 7-4/ inches % to 0 % N?' 
( 1 - 3 )  , (11:1l 

% CH, 0 
taw 1x:11 

(UtU Til- 
/s-. a 
(WSl IL1:rI (El I n i t i a l  leak rate .  . o o q '  cfm Condensed Water 223.7 gms 

Operator i n i t i a l s  Z P ~  / C S L  Probe wash w t .  gain gms 

Irtsl 111:01 

ll1,11 (a311 

mJ1 (nd1 

Final leak r a t e  . o z  C f m  F i l t e r  w t .  gain 

,* 
I 

( 8 

109 

A1 1 

ii i 

A l l  I 
A I  4 

A1 5 

A16 

All 'IL 
A18 m 
A I  9 

M 

u1 
K22 

Cansole 9. sqsj Fi 1 t e r  0 2 9  I n i t i a l  Mt. . .535=4 
Sample Analysis 

(, Meather ULt j L.Y 7 33"10 I L L  7 sS'/& /I-7 7 L,, I c c,-,, .<. C, .S.S 

'brq .?OS J 2$05 39L. i c, 2 15.0 Ih--.s 

ui Remarks 
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SOURCE SAMPLING FIELD DATA 
EPA METHOD 5 v;, P l a n t  Name> 

Sampling Locat ion> Sample Ident .>  ?Q// -851 I -O( C‘* (1.11 

c 1M 
8 ; ‘ l - I ’  

A14 

p7 A111 

K1 

Date (MMDDYY) Time S t a r t  (HHMM) Time F i n i s h  (HHMM) 

PTCF ZF-  Test  D u r a t i o n  min. 

Ear  Press.  

S t a t i c  Press.  “HzO % 02 
I n i t i a l  l e a k  r a t e  Cfm Condensed Water gms 

F i n a l  l e a k  r a t e  Cfm F i l t e r  w t .  g a i n  gms 
Operator  i n i t i a l s  Probe wash w t .  g a i n  gms 

(1a;U 
Duct Dirng:;ions X f t  .TTLZr ft . 

Nozzle $?. inches % co 

(11;11 

1 

1m11 

1n:11 

im:o 1bI:II 

% N?’ 
111:s1 ( M I  

(am (=:SI 
“Hg % coz % H z  

% CHr 
IYdI . 

(&%#I 111:11 

111111 (n:n 

( Z l I  ID11 

I n i t f a 1  H t .  gm Cmsol  e F i l  t e r  

Sample Anal ys i s 
Mea t h e r  

1; 



2 

3 

b 

5 

6 

MOISTURE AND IMPINGER CATCH DATA SHEET 

Impinger 
C o n f i g u r a t i o n  Weight (g ) Number Solu t i o n  S o l u t i o n  (d) - . .  - - F i n a l  ( ~ 1 8 . 8  + I n i t i a l  ~3.f .  7~ 

S. L F i n a l  H2. ,'7 
I n i t i a l  45/.,:; 
W t .  Gain Z i . 2  

1 

W t .  Cain I & ' / . /  

/ 

+. 

. Fin2 1 

I n i t i a l  
W t .  Cain 

F i n a l  
I n i t i a l  
W t .  Cain 

F i n a l  
1Ci:id 
W C .  Gain 

7 

T o t a l  Impingers Weight Ga in  (MWC) (grams) t 23, 7- Analys t  
ca--K--,cd S W l C  V a l .  (=I 
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APPENDIX C.3 

POLYNUCLEAR AROMATIC HYDROCARBON (PAH) DATA SHEETS 

INCLUDES 

C.3.2 Controlled Emissions - PAH Data Sheets 
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A1 4 

A15 

A1 6 

A17 

A1 8 

A1 9 

M 

Ul 

uz 

... \ 

SOURCE SAMPLING FIELD DATA 

& .  

PA K 
4, : I ,  P l a n t  Name> SLn - 7 1 1  E: r', c 

Sampl ing Loca t ion>  , L  Sample I d e n t . >  - 0 </I- (7 1 

Duct D i m E k i o n s  X f t .  o r  Diameter  3.41, f t .  

EP METHO 5 

,ll:,)b ( H H M I I )  Time F i n i s h  1.3 I ?  (HHMM) 

PTCF ?iFq O%?F ,qJC/'? Test  D u r a t i o n  min. 

Ear  Press.  30.3& 

(1-11 110:a 

97 
i m 5 )  

VI 

103 Nozzle D i d .  .I 83 inches % co b 16 N?) 80.0 
0 

(11:SI 
"Hg % C o z 7 . 5  . - , %  H z  ' - 4 1  I 

(1-11 

(1-11 % I n i t i a l  l eak  raTi!',cigfi cfm 

F i n a l  l e a k  r a t e  ,opt cfm 

Operator  i n i t i a l s  Probe wash w t .  ga in  p s  

OLD:') I 

I' 

iat, 1Y:Sl ' 

S t a t i c  Press.  "HzO % 02 1 3 , 5  ' %  CHI ,  
-m- lM:II ' 111:51 

Condensed Water 2.bq.3 
F i l t e r  w t .  ga in  

i11:11 

ia:n 

i-1 IDill 

m 

105 .. 

a 
109 

A1 0 

All * 
A12 , 

n 
,I, ,% a, 

'a13  I 

1 'e 

i. 
Sample Ana lys i s  E 
Weather F q r , \ ~ a ? , s ,  Y o 7 .0  



SOURCE SAMPLING FIELD DATA 'L 
,EPA METHOD 5 

Plant Name> - 
Sampling Location> Sample I d e n t . >  p fl H - G5-11 -01 

(1-11 ( M M D D Y Y )  Time S t a r t  ( H H M M )  Time Finish ( H H M M )  
(11:61 

Duct D i m k i o n s  X f t  .or"b';8meter f t  . 
(B.11 

PTCF ZF'":" Test Duration m i  n . 

Ear Press. "Hg % co* % H t  

W:ll U,l 

111:11 
inches % to  NYrr 

"H20 % 02 
,(El I n i t i a l  leak r a t e  C f m  Condensed Water 

Cfm F i l t e r  w t .  gain 

(6-1 , (11:11 

(mi (Y:ll 

753- (Mi31 

'' 103 Nozzle hi. 
(1-11 

(n:si 
% CHr 

(LD:11 117:O 

II Sta t i c  Press. 

gms 
gms 

(1111 l11:11 

I..... 
& Final leak r a t e  

mu11 
Operator i n i t i a l s  Probe wash w t .  gain gms 

(PJI (ntii 

I n i t i a l  Wt. 9m Cansol e Fi  1 t e r  

Sample Anal ys  i s 
Weather 



MOISTURE AN!J IMPINGER CATCH DATA SHEET 

Impinger  

. 
C o n f i g u r a t i o n  Weight (g)  Number S o l u t i o n  S o l u t i o n  (I&) 

W t .  G a i n  2 2 2 . 2  - . -  

Sc, F i n a l  
I n i t i a l  LI C / .  7 
W t .  Gain 1 2 ,  6 

2 5 
'.t. Gain 

1 
F i n a  1 n 4 

I I n i t i a l  
W t .  G a m  

F i n a l  
I n i t i a l  
u t .  Gain 

5 

F i n a l  
I n i t i a l  
W t .  Gain 

b 

F i n a l  
I n i c i a l  
W t .  Gain 

7 
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PRELIMINARY 

A P P E N D I X  C . 4  

CALCULATION DATA SUMMARY 

INCLUDES 

C . 4 . 1  U n c o n t r o l l e d  E m i s s i o n s  - 
D a t a  S u m m a r y  R e p o r t s  

c-45 

P r e l i m i n a r y  

REPORTS 

C a l c u l a t i o n s  



CdADlAN - 
RADIAN 
c o m c o m a n o m  

0501 Mo.Pac 8iva.i P.O. Box 99481~us1in.  reias 78766115121454.4797 

F i g u r e  5-1. Example of Radian P r e l i m i n a r y  C a l c u l a t i o n  Data 
Summary Form f o r  S loan  P l a n t  T e s t i n g  

C - 4 6  



RADIAN - 
RADIAN 
c o m p o m m n o n  

Figure 5-1 .  Example of Radian Preliminary Calculation Daca 
Summary Form for Sloan Plant Testing 
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RADIAN 
c o w w ~ l r D o n  

8501 MO.PaC Elvd.IP.0. BOX 9 9 a I  A u S I m  Texas 78766l1512145d-d797 

Figure 5-1. Example of Radian Preliminary Calculation Data 
Summary Form for Sloan Plant Testing 
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RADlAN - 

pRELIp(IN*RY CALCULATION DATA SUIQIARY REPORT 

F i g u r e  5-1. Example of Radian P r e l i m i n a r y  C a l c u l a t i o n  Data 
Summary Form f o r  S l o a n  P l a n t  T e s t i n g  
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RADIAN -- 

8501 MO.Pac 0lvd.I P . 0 ~  Box 99d8lAuslin. Texas 787661151214544797 

Figure 5-1. Example of Radian Preliminary Calculation Data 
Summary Form €or Sloan Plant Testing 
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^ .  i i g u r e  5-1. Esampie of Radian Tre l i rn ina ry  C a l c u l n ~ i o n  Daca 
Su7xar)' Form f o r  S ioan  P l a n t  Testing 
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r .  ;;gure 5-1. ?x....anple of Radian Preliminary C a l c u l a c i o n  Da;a 
Sumnary  Forn  for Sloan Plant Testinp 
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APPENDIX C . 4  

PRELIMINARY CALCULATION DATA SUMMARY REPORTS 

INCLUDES 

C . 4 . 2  Con t ro l l ed  E m i s s i o n s  - Pre l imina ry  C a l c u l a t i o n s  
Data Summary R e p o r t s  

c-53 



RADIAN - 
RADIAN 
cospoPlrlol 

8501 Mo-Pac Blvd. I P  0.001 9 9 4  I Aus11n. Texas 7876611512)45P-4797 

Figure 5-1.  Example of Radian Preliminary Calculation Data 
Summary Form f o r  Sloan Plant Testing 
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EZADIAN - 
RADIAN 
c o s ~ s l r l o l  

8501 Mo.Pac Blvd. I P . 0 .  Box 99481Auslin. Texas 7876611512lA54.4797 

Figure 5-1. Example of Radian Preliminary Calculation Data 
Summary Form for Sloan Plant Testing 
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RADIAN - 

Figure 5-1. Example of Radian Preliminary Calculation Data 
Summary Form for Sloan Plant Testing 
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Figure 5-1. Example of R a d i a n  P r e l i r r i n a r y  C a : c u l a c i o n  2.3~2 

S u m m a r y  Form f o r  S l o a n  Plan1 T e s ; i n g  

c-58 
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APPENDIX D 

SAMPLING LOGS 

INCLUDES 

D.l Daily Sampling Logs 
D.2 Chain of Custody Logs 
D.3 Sample Identification Log 
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APPENDIX D . l  

DAILY SAMPLING LOGS 
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D n 
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rl 
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U VI O d  
a) & * V  e* b e  

a m  
v m P  

0 

a 0 
W m s a d  
u Y V I M  

m m m c m u  
u ri W + s o  
m a a G.U& 

s 
5 

e-O 

Y C 5 r l e u  

rl 
3 

C 
2 

N a 

a 
m 
3 a 
C W 
7. n 
u n 
C 0 
0 u 
U m 

2-2 
0 0 
.?. .d 
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m 01 
VI 0) 
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I 
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I 
I 
I 

DAILY S W Y  Loc - M Y  LO. 1984 

O L  
Clock P a r L k  s i z e  V i s i b l e  Emissions 
Time In le r  0 " L l E t  D i s t r i b u r i o n  Observarions 

0800 
0012 
0015 
0817 
0818 
0811 
0832 
0816 
0845 
0900 
0911 
0912 
0914 
0920 
0912 
0945 
1000 
1015 
1021 
1027 
1030 
1100 
1110 
1117 
1119 
1140 
1155 
1156 
1200 
1211 
1215 
1323 
1125 
1128 
1110 
1141 
1400 
1404 
1410 
1411 
1415 
1410 
ILbI 
1452 
1500 
1510 
1537 
15LO 
1545 
1600 
1611 
1614 
1621 
1621 
1610 
I640 
1656 
1657 
1658 

Starred TOC Run 2 

1 
f inished P o r t  I 

Scarred TOC Run 2 

I 
Plant Dmm 

Rssumed Run 2 

1 
Finished Porr 1 
Scarred Porr 2 

1 
P h i s h e d  mc Run 2 

Scarred TOC Run 1 

Starred T K  Run 1 

Fininhe- Port 1 
L 

Scarred Porr 2 

1 
Finished TOC Run 1 

Starced TOC Run 4 

1 
Finished Porc 1 
Scarred Port 2 
Finished TOC Run L 

Starced Port 2 

1 
f inished TOC Run 1 

Scarred TOC Run 4 

I 
Flnlshed Port 1 

ScarTed Port 2 

4 
Flnished TOC Run 4 

Starred PSD Run I 

1 
P1-r Dm 
R c i m e d  PSD Run 1 

Finishcd PSD Run I 

Obaervacioms Conrinued 

Obeervacionn m a r h u e d  I 
1 

Obaerveriuns SLoppad 
Obaervaclons Conrinuad 

Observariona Stopped 

ObaerueLlona ConLinued 

1 
Observation9 Stopped 

0baervacion.r ConLlnutd 

I 
Observarions SLopped 
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APPENDIX D . 2  

CHAIN OF CUSTODY LOGS 
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APPENDIX D . 3  

SAMPLE I D E N T I F I C A T I O N  LOG 
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RAD- Cod e Run 11 Sample ID Remarks 

In-Blank TOC-0507-1400-1430 

SCC-05 

SCC-06 

SCC-07 

SCC-08 

O u t -  

SCC-01 

SCC-02 

SCC-03 

SCC-04 

ink TOC-050 

In-Blank PAH-0508 

SCC-09 

SCC-10 

SCC-11 

SCC-12 

SCC-13 

Out-Blank PAH-0508 

sx-14 

SCC-15 

SCC-16 

SCC-17 

SCC-18 

Tn-nl Tnc-nwm 

SCC-19 

SCC-20 

SCC-21 

SCC-22 

Acetone Probe Rinse 

F i l t e r  11002 

1st Imp. Rinse 

2nd 6 3rd Imp. Rinse 

330 

Acetone Probe Rinse 

F i l t e r  /IO01 

1st 6 2nd I m p .  Rinse 

3rd 6 4 t h  Imp. Rinse 

M e C l  Probe Rinse 

F i l t e r  11026 

XAD-2 Resin 

1st Imp. Rinse 

2nd Imp. Rinse 

2 

? k C 1  Prabc Rinze 

F i l t e r  #027 

XAD-2 Resin 

1st Imp. Rinse 

2nd Imp. Rinse 

2 

Acetone Probe Rinse 

F i l t e r  /I004 

1st Imp. Rinse 

2nd Imp. Rinse 

(cont inued)  
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SCC-25 

SCC-26 

SCC-27 

In-02 

SCC-28 

SCC-29 

SCC-30 

SCC-31 

SCC-32 

SCC-33 

SCC-34 

SCC-35 

SCC-36 

SCC-37 

SCC-38 

SCC-39 

SCC-40 

SCC-41 

SCC-42 

SCC-43 

SCC-44 

SCC-45 

SCC-46 

SCC-47 

out-02 

In-03 

Out-03 

In-04 

TOC-0510 

Acetone Probe Rinse 

F i l t e r  11006 

1st Imp. Rinse 

2nd 6 3rd Imp. Rinse 

TOC-0510 

Acetone Probe Rinse 

F i l t e r  11007 

1st & 2nd Imp. Rinse 

3rd 6 4 t h  Imp. Rinse 

TOC-0510 

TOC-0510 

TOC-0510 

Acetone Probe Rinse 

F i l t e r  11008 

1st Imp. Rinse 

2nd 6 3 r d  Imp. Rinse 

Acetone Probe Rinse 

F i l t e r  11009 

1st & 2nd Imp. Rinse 

3rd  & 4 t h  Imp. Rinse 

Acetone Probe Rinse 

F i l t e r  11010 

1st Imp. Rinse 

2nd 6 3rd  I m p .  Rinse 

(cont inued)  
D-19 



RAD-Code Run # Sample I D  Remarks 

Out-04 TOC-0510 

SCC-48 

SCC-49 

SCC-50 

SCC-51 

In-01 PAH-0511  

SCC-52 

SCC-53 

SCC-54 

SCC-55 

SCC-56 

ou t -01  

SCC-57 

SCC-58 

SCC-59 

SCC-60 

SCC-61 

SCC-62 

SCC-63 

SCC-64 

SCC-65 

S K - 6 6  

SCC-67 

SCC-68 

SCC-69 

In-01 

PAH-0511 

TOC-1-0508 

Acetone P r o b e  Rinse 

F i l t e r  #011 

1st & 2nd Imp. Rinse 

3 rd  & 4 t h  Imp. R i n s e  

M e C 1  Probe  R i n s e  

F i l t e r  #029 

XAD-2 R e s i n  

1st Imp. R inse  

2nd Imp. R i n s e  

2 

M e C l  Probe  R i n s e  

F i l t e r  !I028 

XAD-2 Resin 

1st Imp. R i n s e  

2nd Imp. Rinse 

2 

S c r u b b e r  H 0 F i l t r a t e  2 
Scrubbe r  S o l i d s  

TDS S o l i d s  

TDS S o l i d s  D u p l i c a t e  
~~~.~b_c.h~ u n w i  1 + r _ l C n  

-2- - - ------ 
Scrubbe r  S o l i d s  

TDS S o l i d s  
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F 1 V i r g i n  Aggrega te  

TABLE F.l.l 

P e r c e n t  M o i s t u r e  R e s u l t s  

V I R G I N  AGGREGATE PERCENT 
MOISTURE SUMMARY 

Date 

5-08-84 

5-10-84 

5-10-84 

5-10-84 

5-11-84 

Time 

1515 

0920 

1200 

1600 

1140 

- % M o i s t u r e  

4.14 

5.91 

6.44 

5.73 

5.93 

F.1.2 R e c y c l e  A s p h a l t  Pavement P e r c e n t  Moisture R e s u l t s  Summary 

TABLE F . 1 . 2  RECYCLE ASPHALT PAVEMENT PERCENT 
MOISTURE SUMMARY 

Date 

5-08-84 

5-10-84 

5-10-84 

5-10-84 

5-11-84 

Time 

1615 

0930 

1325 

1615 

1150 

- % M o i s t u r e  

2.64 

1.64 

1.88 

1.80 

2.42 
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A P P E N D I X  F . 1  

V I R G I N  AGGREGATE AND RECYCLE ASPHALT 
PAVEMENT PERCENT MOISTURE RESULTS 

INCLUDES 

F.1 .3  V i r g i n  A g g r e g a t e  a n d  R e c y c l e  Asphal t  P a v e m e n t  
Percent Moisture F i e l d  D a t a  Sheets 
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RADIAN - 

Beaker  
T a r e  (g) 

PROCESS SOLIDS MOISTURE 

Beaker + 
Wet Sample 

(g) 
S a m d e  

/7 .6  v- I 4g3. s 

R- 1 

T i m e  

5-tJ- 

W 

wI I w  

17.b I 477.3 
I 

F-6 

~~ 

o i s t u r e  

Beaker + Dry 
Sample Conc. % 

w -wD 
W - x 100 w -w 
W I  

3 . d  



RADIAN 

PROCESS S O L I D S  MOISTURE 

SarnDle T i m e  

I1 .L  

Beaker + 
Wet Sample 

(9)  

ww 

471.3 

4-20. 0 

F-7 

l o i s t u r e  

Beaker + D r y  
Sample 

wD 

4 w .  5 

4 2 . b  

Conc. % 

w -w 
2 x 100 ww-w I 

3 . 9  i 



RADlAN - 

PROCESS SOLIDS MOISTURE 

Samule Time 

wI 

17.7 

Beaker + 
Wet Sample 

( 9 )  

wW 

4 79.6 

ois ture 

Beaker + D r y  
Sample 

1 

I ,  -7 c) 

%-3 
-0 I ’  

Conc. % 

w -w 
w -w 2 x 100 

W I  



RADIAN 

Beaker 
Tare (g) Samule 

Beaker + 
Wet Sample 

. (P) 

R - i  

PROCESS S O L I D S  MOISTURE 

Time 

/LOO 

j L  1.5- 

I ww 
wI 

[oisture 

Beaker + Dry 
Sample 

wD 

Conc. % 

w -w 
w -w 5 x 100 

W I  

t .  gc 
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RADIAN 
ODlCamQ 

PROCESS SOLIDS MOISTURE 

Sample T i m e  

wI 

17.7 

Beaker + 
Wet Sample 

(P) 

F-10 

o i s  ture 

Beaker + Dry 
Sample 

wD 

7-65. G 

L C 3 .  $1 

Conc. % 

w -wD 
W - x 100 w -w 
W I  

3 2- , 7-2 
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VENTURI SCRUBBER PRESSURE DROP MEASUREMENTS 
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F.2 Venturi Scrubber Pressure Drop Measurements 

TABLE F . 2 .  VENTURI SCRUBBER PRESSURE DROP RESULTS SUMMARY 
~ ~~~ 

AP inches 
Date - Time Water Column 

5-08-84 1035 1 8  
1040  1 9  
1054 1 9  
1115 1 7  
1130 1 5  
1145 19 
1315 2 1  
1 4 2 3  1 7  
1430 16  
1445 17 
1500 1 5  
1515 2 1  
1550  10 
1600 1 5  
1615  1 5  
1630 21 
1645 2 1  
1700 2 1  
1715 2 1  
1730 20 
1742 2 1  
0800 1 7  
0815 1 7  
0856 1 T  
0915 1 7  
0930 1 7  
0945 1 7  
1000 1 7  
1015 1 7  
1025 16  
1115 2 1  
1130 22 
1145 22 
1200 2 1  
1215 22 
1320  1 7  
1330 1 7  
1345 1 7  
1400  1 6  
1415 2 1  
1430 2 1  

(continued) 

5-10-84 
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TABLE F . 2  ( con t inued)  

5-11-84 

AP i n c h e s  
Date T i m e  Water Column - 

5-10-84 1500 2 1  
1515 19  
1530 2 1  
1545 2 1  
1600 20 
1615 20 
1630 20 
1645 20 
1700 20 
0815 1 6  
0830 16 
0845 1 7  
0900 15 
0915 1 4  
0930 1 6  
0945 15  
1000 1 4  
1015 1 4  
1030 1 4  
1045 1 6  
1100 1 7  
1115 1 5  
1130 15 
1145 1 5  
1200 1 3  
1215 19  
1230 1 6  
1245 16  
1300 1 4  
1315 16 
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VENTURI SCRUBBER WATER FLOW FATES 
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F.3 Venturi Scrubber Water Flow Rates 

TABLE F.3. VENTURI SCRUBBER WATER FLOW RATE SUMMARY 

Time 

5-08-84a 1035 
1040 
1054 
1115 
1130 
1145 
1315 
1423 
1430 
1445 
1500 
1515 
1550 
1600 
1615 
1630 
1645 
1700 
1715 
1730 
1742 

- Date 

5-10-84b 0800 
0815 
ua3u  
0915 
0930 
0945 
1000 
1015 
1025 
1115 
1130 
1145 
1200 
1215 
1320 

Water Flow 
Rate (gem) 

370 
370 
370 
370 
370 
370 
370 
375 
375 
375 
370 
370 
380 
380 
380 
370 
380 
380 
380 
380 
380 

360 
360 
360 
360 
360 
360 
360 
360 
360 

360 
360 
360 
360 
370 

370 

Date Time 

5-10-84 1330 
1345 
1400 
1415 
1430 
1500 
1515 
1530 
1545 
1600 
1615 
1630 
1645 
1700 

5-11-84b 0815 
0830 
0845 
0900 
0915 
0930 
0945 
1000 
1015 
1030 
1045 
1100 
1115 
1130 
1145 
1200 

1230 
1245 
1300 
1315 
1330 
1345 
1400 

__ 

1 7 1  C --__ 

Water Flow 
Rate (gpm) 

370 
370 
370 
370 
360 
360 
360 
360 
360 
360 
360 
360 
370 
360 

340 
340 
350 
350 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 

340 
340 
340 
340 
340 
340 
340 

3 1. n 

a 
b Water flow rate represents average of Sloan's and Radian's meter. Radian's meter inoperable water flow rate is Sloan's meter reading plus 10 gpm. 
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UNCONTROLLED EMISSIONS WET BULB/DRY BULB MEASUREMENTS 
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F.4  Uncont ro l led  Emissions Wet Bulb/Dry Bulb Measurements 

TABLE F.4 .  UNCONTROLLED EMISSIONS WET BULB/DRY BULB 
MEASUREMENTS SUMMARY 

Date 

5-08-84 

5-08-84 

5-10-84 

5-10-84 

5-10-84 

5-10-84 

5-10-84 

5-10-84 

5-10-84 

5 - 10 - 8 4 

5-10-84 

5-11-84 

5-11-84 

5-11-84 

5-11-84 

5-11-8b 

T ime  

1424-1608 

1424-1608 

0815-0928 

0815-0928 

1140-1341 

1140-1341 

1140-1341 

1140-1341 

1411-1545 

1614-1656 

1614-1656 

1108-1207 

1108-1207 

1108-1207 

i230-14nn 

1230-1400 

Wet 
Bulb 

1 6 1  

1 6 4  

1 6 3  

162 

1 6 3  

1 6 8  

165  

165  

165  

164 

164 

1 6 5  

1 6 6  

167 

1.61 

1 6 3  

- 
Dry 
Bulb 

313  

308 

316 

292 

305 

282 

305 

298 

300 

289 

283 

305 

280 

296 

296 

303 

- 
Percent  
Mois ture  

30 

32 

3 1 . 5  

3 1  

32 

3 6 . 5  

33 .5  

33 .5  

3 3 . 5  

33 

33 

33 .5  

35 

3 5 . 5  

30 

3 1 . 5  

Method 4 
Mois ture  ( X )  

30 .2  

28.7 

( 3 0 . 3 ) a  

32 .0  

3 2 . 1  

30.1 

a PSD-Run 1 impinger  m o i s t u r e  d a t a  i n v a l i d ,  u sed  m o i s t u r e  d a t a  from TOC-Run 2 

F-18 
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CONTROLLED EMISSIONS WET BULB/DRY BULB MEASUREMENTS 
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F.5 Controlled Emissions Wet Bulb/Dry Bulb Measurements 

TABLE F.5. CONTROLLED EMISSIONS WET BULB/DRY BULB 
MEASUREMENTS SUMMARY 

Dry Percent Method 4 Wet 
Date Time Bulb Moist ur e Moisture % Bulb - - 

-- 5-08-84 1055-1122 14 7 14 7 24 

1426-1739 159 159 32 29.5 

5-10-84 0817-1021 154 154 28 24. a 
1137-1404 160 160 32.5 30.2 

1537-1657 161 161 33 30.4 

5-11-84 1026-1314 156 156 30 30.6 

F-20 
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APPENDIX F .6  

L I Q U I D  ASPHALT CEMENT SAMPLE COLLECTION DATA 
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RADIAN - 

Date 

5-10-84 

T i m e  

0830 
- 

TABLE F. 6 

P r o c e s s i n g  Company 

Chevron HMA-175 

The s a m p l e  of a s p h a l t  cement was c o l l e c t e d  when a new shipment 
a r r i v e d  by t r u c k .  The a s p h a l t  cement used (Chevron "4-175) i s  a b a s i c  
a s p h a l t  t o  which l i g h t  Arabian c r u d e  has  been added. 

F-22 
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1, 
3 

RADIAN - 

APPENDIX F . 7  

FLASH POINT AM) SMOKE POINT DATA 

INCLUDES 

F . 7 . 1  Rad ian  Smoke P o i n t  R e s u l t s  
F . 7 . 2  Oklahoma T e s t i n g  Smoke P o i n t  and F l a s h  P o i n t  R e s u l t s  

I 
1 
I' 
P 
I 
I' 
I 
I 
I; 
I 
I 
.A 
J 
1 
.I 
I 
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F. 7 . 1  Radian Smoke P o i n t  R e s u l t s  

TABLE F . 7 . 1  SUMMARY OF RADIAN SMOKE POINT ANALYSIS 

Sanple  C o l l e c t i o n  Sample 
Date - T i m e  D e s c r i p t i o n  Smoke P o i n t  OF 

5-08-84 1615 RAPa 360 
5-10-84 0930 RAP 370 
5-10-84 1325 RAP 373 
5-10-84 1615 RAP 370 
5-11-84 1150 RAP 367 

a Recycled Asphal t  Pavement 

TABLE F .7 .2  SUMMARY OF OKLAHOMA TESTING SMOKE POINT 
AND FLASH POINT ANALYSIS 

Sample C o l l e c t i o n  Sample Smoke F l a s h  
Date - T i m e  D e s c r i p t i o n  P o i n t  OF P o i n t  OF 

5-08-84 1615 RAPa 350 -- 
5-10-84 0930 RAP 340 -- 
5-10-84 1325 RAP 340 -- 
5-10-84 1615 RAP 330 -- 
5-11 -@L m n  RAP 345 -- 
5-10-84 0830 AC 360 580 

a 

bAsphal t  Cement 
Recycled Asphal t  Pavement 

F-24 
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APPENDIX G 

V I S I B L E  EMISSION RESULTS 

INCLUDES 

G . l  Summary of V i s i b l e  Emissions 
G . 2  V i s i b l e  Emissions F i e l d  Data Shee t s  
G . 3  Summary Log of V i s i b l e  Emissions 
G . 4  V i s i b l e  Emissions Observa t ion  Locat ions  
G.5 V i s i b l e  Emissions Observer  C e r t i f i c a t i o n  
G.6 EPA Method 9 Gu ide l ines  
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RADIAN 
CORPORPrIOa FACILITY 

S U M R Y  OF VISIBLE EMISSIONS 

I 
I 
I 
I 
I 
I 

Date: /17AY 8, ,784 

Type o f  Discharge: S+cmm, 34, U.'r/.-.,A,.-r 
Location of Discharge: ? , d s y l m  

Height o f  Point  o f  Discharge: 
Description o f  Background: 3 / - c  
Description o f  Sky: C I E ~ R  

Wind Direct ion:  E Mind Velocity: / O - S  

Color o f  P l u n e :  W A , ' ~ E  
Duration of Observation: fYL,i,& 

Type o f  Plant: A+/+ R o d  */ 
Distance from Observer to Discharge Point: 
Height o f  Observation Point: 
Direct ion o f  Observer from Discharge Point: H.IE 

Detached Plume: 

I I 
SUWMRY OF AVERAGE OPACITY SUMMARY OF AVERAGE OPACITY 

1 II 

30 

25 



2ATA VALLIDATION 1 

2 7  

28  

a9 CaJ, * at3 

I 
I 
I 
'I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
0 
I 

1 0  /o f-7- IS 57 - 
If 1s IS I 5  58 

/y I S  1r 1 . r  59 G-13 - 



.- 

Date flmj IO  I C R Y  

Observer n4",Ld &L 
Cbecked By 

me of i n s t a l l a t i o n  

- Fue 1 Stack H t .  

Obeervere Distance from Stack 

Pt . 
Wind Speed Direct- 

Sky Condition 

Plme Color 
Plume Background 

Plume Behavior 

Steam P l m  

~~ 

detached - ?t. from etack 
actached - Zt. dbefpated  

Start Time 
Ending Time 

Ending Weather 

Uind Speed Direst- 
Sky Condition 

No. Unite in Rceea o f  

etandard 

5 minlhr. allow 20 
.. 
ryo. hl ta  of VIO. 

Remarks: 

15 
1 
I 
I 
I 
I' 



UTP. VALIDATION 

Plume Observation Record Form 

Source- y,,, , 

Address Observer Por*nn f i e - 4  

Checked By 

Date * I 
I 
I 
I 
I 
,I 
I 
I 
I 
I 
II 
I 
I 
1 
I 
I 
I 

we of i n s t a l l a t i o n  

Fuel Stack H t .  - 
Observers Distance from Stack 

F t  . 
Wtnd Speed Direct- 

Sky Condition 

Pime m ~ o r  
Plwne Background 

Plume Behavior 

Steam Pl- 
detached - Ft- fmm stack 
attached - Pt. dise ipated 

Starc TFme 

Ending Time 
Ending Weather 

Ufnd Speed Dime+- 
sky conditiop 

No. U a i t s  in Rcess of 
standard 

5 minlhr. AUW 20 

_- 

No. Unite of VIO. 
Remark8 : 



FACILITY 

SUt'uWRY OF V I S I B L E  Et4lSSIGNS 

Date: f i  1 0 ,  I $ % ( (  
Type o f  ?ant: sJpL(t 
Type of Discharge: s k t  44- 4 d - ' d L s  

L o c a t i o n  o f  Discharge: &d % L- 
H e i g h t  o f  P o i n t  o f  Discharge: '10-50 

G e s c r i p t i o n  o f  Background: f 5 l ~ c  
O e s c r i p t i o n  of Sky: C L  
Wind D i r e c t i o n :  - N U  

C o l o r  of P l m e : '  oi,L 
D u r a t i o n  o f  Observat ion:  loa m . 4 ~  * I ,  

1 
Dis tance from Observer t o  Discharge Pa in t :  1 5  

He igh t  of.  Observa t ion  Po in t :  G , / O V A  
D i r e c t i o n  of Observer from Discharae Po in t :  

I 
Wind V e l o c i t y :  5- /0  
Detached Plume: 

I 
I - 

S I P W R Y  OF AVERAGE OPACITY SUMMARY OF AVERAGE OPACITY 
a t I t  



~ 

I 
I 
I 
I 
I 
' I  
'I 
I 
I 
I 
I 
I 
'I 
I 
I 
'I 
I 
I 
I 

DATA VAtIDAiICH 1 
Plume Observation Record Form 

Date A. 1 0  . 19 g9 s o u r c e -  ykB II 
Obeerverd,I)Ar ;e\ %;,A Address a r n n  
Checksd By 

_-  

Type of  in f i ta l la t io  

Fuel n;l Stack A t .  & 
Observers Discance frum Stack 

A > t l k A l J  fd 

J-qn Pt, 

Wind Speed <-/O Direct& 

Sky Condition & 
Plume Color w 
Plume Sackground N,, 
Plume Behavior 

Stem Plume 

' 

% 
detached - P t .  from atack 
attached m P t .  diesipated 

Start T h e  1 1  59 
Ending Time 14 10 

Ending Weather 6 
Wind Speed < - / a  D i r a c t d  
~ k y  Condition rP., 
NO. unite ~n Rcesa oe 

standard 

5 d / h r .  allov 20 
No. Udta of VIO. 
m r k a  : 



Date H k  / O n  17 84 
Observero ~ I V  ':J %& 
Checked By 

iype of i n s t a l l a t i o n  

I W  I 

Fuel Stack Et .  - 
Observers Distance from Stack 

Pt. 

Wind Speed Direct- 

Sky Condition 
Dl..-- I--?-- ---= -&"- 

Plume Background 

Plume Sehavior 

Steam P l m  

detached - P t .  €rum stack 
attached - P t .  d i ss ipated 

Start Time 

Ending Tlma 

Ending Weather 

iiid Speed mrscc- 
Sky Condition 

No. C n i t s  in R c e s e  of 
standard 

5 mink.  allw 20 

No. units of n o .  
Remarks : 

I 

I 
I 
I 
i 
1 
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] 

~ .... ~ .. . ... . . . . ~ .  . 

Date h... I O  /9s;Y 

bbeerver d n f i L  - 

Chedced By 
Type of i p s t a l l a t i o n  

- Fuel Stack E t .  

Observers Distance from Stack 

Pt. 

Wild Speed ~ Direct- 

Sky Condition 

P1-e Color 
Plume Background 

Plune Behavior 

S t e m  P l m e  

detached - F t .  from stack 
attached - F t .  d i ss ipated 

S t a r t  Time 

Ending Time 

Euding Weather 

Wind Speed Direct- 
Sky Conditiou 

No. UnltE fn Rcesa of  

staudard 

5 dn/hr .  allow 20 

No. U d t s  of n o .  
Remarks: 

G-19 

DATA VALIDATIO?I ? 
Plrrne Observation Record Form [zE J 

Source - J / ~ * ,  



FACILITY 
SUMVARY OF V I S I B L E  EMISSIONS 

I 
I 

R"n.4 3 I 
I 
I 

+ p-6 H d r w  Distance from Observer t o  Discharge Point: /J 
?.a9 

% l o (  sy  
Date: 
Type of 
Type of Discharge: 
Location o f  Discharge:  PA,^ %-- 
Height of P o i n t  o f  Discharge: 

Description o f  Sky: a L / L  

n t :  A s p k n  1 k 

Height  of  Observation Point: &"-i 
Direction o f  Observer fcom Discharge Point: 

Description o f  Background: & sk, &3 1 

3c 

25 



I 
I 
I 
'I 
'I 
I 
I 
I 
I 
II 
I 
(I 
'I 
I1 
I 
'1 
11 
I 
I1 

Date h. I n .  / $ f i 4  
Observer &L yfiy:,, 
Checked By 

we of i n s t a l l a t i o n  

Fuel a,'/ Stack E t .  
Obeervere Distance from Stack 

A 7 p L a b  a44 

I<Q Ft. 

Wind Speed 5.10 Direct& 

Sky Condition @,. CI . ,d ,  
plume Color LJL,', I-, 
Plume Background a ... 
Plume Behavior 

Stean Plume 
+ 

detached - P t .  from 6tack 
attached a F t .  disefpated 

, Start  Time 15-90 

Ending Time /L. 4 9 
Ending Weather @.- . . 
Wind Speed 5 - 1 0  D i r a c r z  

Sky Condition 

No. U d r s  in Rceae  of  

etandard 

J = L - L  
Y 

5 mla/hr. a l l w  20 

No. hits  of VIO. 

Remarks: 

. 

DATP. VALIDATION 7 

1 

Plume Observation Record Form [ &  I 
- 

Source 

Address 



DATA VALIDASIC! J s r r  
Cate I n  1 9  wi 
Observer 

Checked By 

me of i n s t a l l a t i o n  

_- 

PJel Stack Et .  - 
Observers Distance from Stack 

Ft. 

Wind Speed Direct- 
Sky Condition 

Plume Color 

Plume  Sackground 

P l u m e  Behavior 

Stem P l m e  

detached - P t .  from otack 
attached - P t .  diasipated 

S tar t  Time 
Ending Time 

Ending Weather 

Wind Speed Dbrect- 

Sky Condition 

No. C d t s  Fn R c e a r  OF 

standard 

5 mhlhr. d a u  20 

No. upzts O f  n o .  
Remarks : 

G - 2 2  

I 
I 



FACILITY 

S U W R Y  OF VISIBLE EMISSIONS 

1 

b a t e :  10, 

Type o f  Discharge: 9 L  + &!. + //,d,aewh-r 

Loca t ion  of Discharge: ~ J I  %.- P l u r r  

K e i g h t  of P o i n t  o f  Discharge: 

D e s c r i p t i o n  o f  Background: S k y  

D e w r i p t i o n  o f  Sky: C L  &c 
Wind D i r e c t i o n :  Wind V e l o c i t y :  r -  ' 0  

C o l o r  o f  Plume: LJL& Detached Plume: 

J u r a t i o n  of Observat ion:  3 3  m,LdL 

Type of P l a n t :  A,pL,,( 4 L a  4 
Dis tance from Observer t o  Discharge P o i n t :  1 0 0  

Height  o f  Observat ion Po in t :  0 
D i r e c t i o n  o f  Observer f rom Discharge P o i n t :  

' 

4 0 - 5 0  

SUPWRY OF AVERAGE OPACITY SUMMARY OF AVERAGE O P A C I T Y  

It 7 S z t  N m b e r  S t a r t  End Sun Average l lSe t  Number S t a r t  End Stnn Averaqe 
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APPENDIX G . 3  

SUMNARY LOG OF V I S I B L E  EMISSIONS 
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TABLE G-2. SUMMARY LOG OF VISIBLE EMISSIONS 

S t a r t  s t o p  T i m e  
Date Time T i m e  (min) - - - 

5-08-84 1425 
1555 
1640 

5-10-84 0800 
0818 
0914 

1 5 2 1  57 
1616 22 
1746 67 

0812 13  
0836 19 
1027 74 

1139 1215 
1323 1410 

l h l b  
1658 

37 
48 

35 
36 
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APPENDIX C.4 

V I S I B L E  EMISSIONS OBSERVATION LOCATIONS 
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APPENDIX G . 5  

V I S I B L E  EMISSIONS OBSERVER CERTIFICATION 

G-29 



STATE OF NORTH CAROLINA 
DEPARTMENT OF NATURAL RESOURCES 6 CDMUNITV DEVELOPMENT 

D I V I S I O N  OF ENVIRONMENTAL MANAGEMENT 

"NOT I CE" 

3 
Renewal o f  " C e r t l f l c a t e  o f  Conpetency co Determine V i s i b l e  Emissions'' and thereby t 

,& 

1' 

4: 

T h i s  i s  to advlse n f i v i d  5a-4a,a t ha t  on 3 / 3 0 ]  6q 

you success fu l l y  c m p l e t e d  requirements for: 

4 
w l l l  requ i re  renewal on 3/30/8s . Please a t t a c h  t h i s  n o t i c e  t o  

your C e r t i f i c a t e  as i t  i s  the o f f i c i a l  n o t i c e  of r e c e r t i f i c a t i o n .  

C e r t i f i c a t i o n  to  determlne v l s i b l e  emissions, by complet ion o f  a course o f  inst ruc-  

t i o n  and having demonstrated cmpetency in  per forming v l s i b l e  emission evaluat ions.  

Enclosed i s  a "Cer t l f i caee  of Competency t o  Determine V i s i b l e  Emissions" issued 

by the Sta te  of North Caro l ina,  Envlronmental Management D iv is ion .  This  c e r t i -  

, at uh lch  t i m e  f i c a t e  s h a l l  remain v a l i d ,  u n t l l  

i t  w i l l  r e q u i r e  renewal by r e c e r t i f i c a t i o n .  

m' 
4 

,R: Schools w i l l  be made a v a i l a b l e  to y.ou f o r  renewal purposes around the time your 

c e r t i f i c a t e  i s  due to expi re .  

your reg ional  a i r  q u a l i t y  o f f l c e  or your l oca l  a i r  p o l l u t i o n  con t ro l  program 

p r i o r  t o  your e x p i r a t i o n  date. 

t i o n a l  e r r o r  (P. 0. E.) i f  any. f o r  b lack  and wh i te  smoke f igured  from your 

f l e l d  exam. 

"P. 0. E." fo r  Black Smoke n 
"P. 0. E." f o r  White Smke 0 

Did not meet requirements for v i s i b l e  emissions c e r t i f i c a t i o n .  

For in fo rmat ion  concerning the school (s) ,  c a l l  

A l s o ,  inc luded below i s  your p o s i t i v e  observa- 

G-30 
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APPENDIX H 

V E N T U R I  SCRUBBER M O N I T O R I N G  RESULTS 

INCLUDES 

H.l Temperature and pH Measurements of V e n t u r i  Scrubber Water 
H . l . l  I n l e t  V e n t u r i  Scrubber  Water 
H.1.2 E f f l u e n t  Ven tu r i  Scrubber  Water 
H.1.3 Temperature and pH F i e l d  Data S h e e t s  

H . 2 . 1  Summary of  Scrubber  Water TOC R e s u l t s  
H . 2 . 2  Labora to ry  Data Computer P r i n t o u t  of TOC R e s u l t s  
Major Organics  Measurements of  Scrubber Water and 
E f f l u e n t  Scrubber  Water S o l i d s  
H . 3 . 1  Major Organic S p e c i e s  i n  t h e  Ven tu r i  Scrubber Water 

H . 3 . 2  Major Organic S p e c i e s  i n  t h e  E f f l u e n t  Scrubber 

H . 2  T o t a l  Organic  Carbon (TOC) Measurements of  Scrubber Water 

H . 3  

Samples 

Water S o l i d s  
H . 4  T o t a l  S o l i d s  Measurements of  Scrubber  Water 

H . 4 . 1  I n l e t  V e n t u r i  Scrubber  Water 
H . 4 . 2  E f f l u e n t  V e n t u r i  Scrubber  Water 
H . 4 . 3  T o t a l  S o l i d s  Data S h e e t s  

H.5 A n a l y t i c a l  T e s t  Matrices f o r  Scrubber  Water Samples 
H . 6  Sample I d e n t i f i c a t i o n  and Sampling Logs f o r  Scrubber 

H . 7  C a l i b r a t i o n  and C e r t i f i c a t i o n  of S igne t  F losenso r  
Water Samples 
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APPENDIX H.1 

TEMPERATURE AND PH MEASUREMENTS 
VENTURI SCRUBBER WATER 

OF 

INCLUDES 

H.l.l I n l e t  V e n t u r i  S c r u b b e r  Water 
H.1.2 E f f l u e n t  V e n t u r i  S c r u b b e r  Water 

H-3 



H . 1 . 1  I n l e t  V e n t u r i  S c r u b b e r  Water 

TABLE H . l . l .  INLET VENTURI SCRUBBER WATER 
TEMPERATURE AND PH MEASUREMENTS 

Date 

5-08-54 

5-08-84 

5-08-84 

5-10-84 

5-10-84 

5-10-84 

5-10-84 

5-10-84 

5-10-84 

5-11-84 

5-11-84 

Time 

1440 

1555 

1650 

0820 

0945 

1144 

1332 

1540 

1644 

1112 

1230 

- pH 

6.28  

6 . 1 1  

6 .10  

6 .25  

6 . 0 2  

6 . 0 9  

6 .16  

6 .09  

6 .12  

6 . 2 8  

6 .00  

Temp. OF 

134 

136 

140 

111 

126 

143 

132 

140 

140 

142 

14 4 

f 
H.1.2 E f f l u e n t  V e n t u r i  S c r u b b e r  Water 

TABLE H . 1 . 2  EFFLUENT VENTURI SCRUBBER WATER 
TEMPERATURE AND PH MEASUREMENTS 

- Temp. OF Date Time pH - 
5-08-84 1445 5.87 154 

5-08-84 1559 5 .11  157 

5-08-84 1655 5.75 156 

5-10-84 0825 5.75 147 

5-10-84 0950 5 .77  152 

5-10-84 1148 5.75 158 

5-10-84 1336 5 . 1 3  156 

5-10-84 1545 5 . 7 4  156 

5-10-84 1641 5 . 8 0  1 5 6  

5-11-84 1116 5.86 157 

5-11-84 1232 5 . 6 1  158 
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APPENDIX H.l 

TEMPERATURE AND PH MEASUREMENTS OF 
VENTURI SCRUBBER WATER 

INCLLTDES 

H.1.3 Temperacure and pH Field Data Sheets 

H-5 



RADlAN 
OWMDl 

T i m e  

/ 5 5 5  

/6 5-0 

Scrubbe r  Water L ULlZ7 V e n t u r i  

Date 
I 

Run 7-k- 1 

d .  2-8 
6 -  // 

G .  /O 

/ 3 4  
I 

I 136 

I 140 

F i g u r e  4 -  5 .  Sc rubbe r  Water Sampling Form 
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- - 
Scrubber Water L b L E 1  Venturi 

Date 3-1 I c /gd 

Run 7-oc-2 

I 

Figure 4 -  5 .  Scrubber Water Sampling Form 
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RADIAN 
ODamOll 

Time 

13 '32  

d 

S c r u b b e r  Water f d L E 7 -  Venturi 

Run T C C - 3  

pH/Temp. 'E 

d .07  
6 .  

Stream Temp. O F  

/ 4G 

Figure 4- 5. Scrubber  Water Sampling Form 
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RADlAN 

Time 

)6 44 

- 
Scrubber. Water & &'-ET Venturi 

Date . a-/,c/+f 
I I 

Run 7 c c  -4 

. pH/Temp. O F  

6 . 0 9  

Stream Temp. "F  

/40 
/Yo 

. 
Figure 4 -  5. Scrubber Water Sampling Form 
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RADIAN - 

Time 

I /: I a 

S c r u b b e r  Water LdLzr V e n t u r i  

Date 5 / 1 /  /#4 
I ’  

Run P4/4 - / 

pH/Ternp. “F 

d S  

0 0  

Stream Temp. OF 

4tL 

F i g u r e  4 -  5 .  S c r u b b e r  Water Sampl ing  Form 
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Time 

15-59 

S c r u b b e r  Water flLcrLE7- V e n t u r i  

Date 5-/g / 84  
I /  

pH/Temp. "F 

5, $7 
5.7-7 

5 7 5  

Stream Temp.  OF..^-^ 

/5-4 
157 

15-6 

Figure 4 -  5 .  S c r u b b e r  Water Sampl ing  Form 
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RADIAN - 

Scrubber Water G L - z E T  Venturi 

Date 2-// c /s q 
I 

/ 

Run /cc-z 

Time pH/Temp. "F 

55 73- 

G77 

Stream Temp. O F  

Figure 4- 5. Scrubber Water Sampling Form 
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RADIAN 

Scrubber  Water O L L T L  E 7- V e n t u r i  

- 
Run / o c - 3  

T h e  pH/Temp. OF 

5.7 3 

Stream Temp. OF 

/ 573 
I 

F i g u r e  4 -  5 .  Scrubber  
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RADIAN - 

Scrubber Water OLcT227 Venturi 

Date 
/ 

Run Z C - c ; L  

Time pH/Temp. OF 

5- '7+ 

Stream Temp. 'F 

Figure 4 -  5. Scrubber Water Sampling Form 
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RADIAN 

Scrubber Water G)LUtEf Venturi 

Date S// f /<F;L 

Run ?&*4 '- / 

Time pH/Temp. "F 

5E:c 
Scream Temp. OF ~- 

/ 5 7 .  

Figure 4 -  5 .  Scrubber Water Sampling Form 
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1 
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TOTAL 

H . 2 . 1  

ORGANIC 

Summary 

APPENDIX H.2 

CARBON (TOC) MEASUREMENTS 
SCRUBBER WATER 

of 

I N C L m E S  

Scrubber Water 
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OF 

TOC Results 



Date Run D e s c r i p t i o n  

5-08-84 Par t i cu la t e ITOC Run 1 

5-10-84 Par t i cu la t e ITOC Run 2 

5-10-84 Pa r t i cu la t e ITOC Run 3 

5-10-84. Part iculateITOC Run 4 

H - 1 8  

Concen t r a t ion  mg1L 
Water t o  V e n t u r i  
Ven tu r i  E f f l u e n t  Water 

1 1 2 0  1110 

8 30 9 20 

9 30 960 

990 950 

B 
1 
I 
i 
I 
I 
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1 
I 
I 
ii 
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I 
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TOTAL ORGANIC 

APPENDIX H . 2  

CARBON (TOC) MEASUREMENTS 
SCRUBBER WATER 

INCLUDES 

H . 2 . 2  Laboratory D a t a  C o m p u t e r  
TOC R e s u l t s  
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APPENDIX H .  3 

MAJOR ORGANICS MEASUREMENTS OF SCRUBBER 
WATER AND EFFLLlENT SCRUBBER WATER SOLIDS 

INCLUDES 

H.3.1 Major Organic  S p e c i e s  i n  the V e n t u r i  Scrubber  Water Samples 
H.3.2 Major Organic  Spec ie s  in t h e  E f f l u e n t  Scrubber Water S o l i d s  

H-23 



TABLE H.3.1. MAJOR ORGANIC SPECIES IN THE VENTURI SCRUBBER WATER SAMPLES 

Concentration Found pg/la 
Compound Water t o  Venturi Venturi Effluent Water 

Phenol 670 870 

Creosol 97 200 

Methoxy phenol 60 54 

C -Phenol 46 69 

75 44 Unknown 

Unknown 60 ND 

C.-Benzene 120 190 

C -Phenol 106 170 

2 
b 

4 

3 

Hydroxy methoxy phenyl ethanone 100 200 

Unknown 70 57 

Unknown NU 56 

a 

bunknown concentration based on relative response factor 
Detection limit 10 ppb 

11-24 
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TABLE H.3-2. SUMMARY OF MAJOR ORGANIC SPECIES IN EFFLUENT VENTURI 
SCRUBBER WATER SOLIDS 

Compound .Concentration mg/g 

Trichlorobenzaldehyde 

CZO- Alkane 

Cz2- Alkane 

Unknown 

2700 

120 

1 2 0  

110 

Benzo(a)pyrene-dlz Spike ( 4 0 )  29 (73% recovery) 
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APPENDIX H .  4 

TOTAL SOLIDS MEASUREMENTS OF SCRUBBER WATER 

INCLUDES 

H.4.1 I n l e t  Ventur i  Scrubber  Water 
H . 4 . 2  E f f l u e n t  Ven tu r i  Scrubber  Water 
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H.4.1 I n l e t  V e n t u r i  S c r u b b e r  Water 

TABLE - H .  4 . 1 .  INLET VENTURI SCRUBBER WATER 
TOTAL SOLIDS MEASUREMENT RESULTS 

% Suspended D i s s o l v e d  
Date Time S o l i d s  S o l i d s  mg/1 

5-08-84 1440-1650 0 . 0 0 5  14 ,700  

5-10-84 0820-0945 0.002 12 ,100  

5-10-84 1144-1332 0.003 13,000 

5-10-84 1540-1644 0 . 0 0 5  13 ,800  

5-11-84 1112-1230 0.011 14 ,200  

H.4.2 E f f l u e n t  V e n t u r i  S c r u b b e r  Water 

TABLE H.4.2 EFFLUENT VENTURI SCRUBBER WATER 
TOTAL SOLIDS MEASUREMENT RESULTS 

% Suspended D i s s o l v e d  
Date Time S o l i d s  S o l i d s  m g I 1  

5-08-84 1445-1655 0.197 15 ,000  

5-10-84 0825-0950 0 .086  12 ,300  

5-10-84 1148-1336 0 .077  13,400 

5-10-84 1545-1647 0 .096  14 ,200  

5-11-84 1116-1232 0 .104  14 ,100  

H-28 
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TOTAL SOLIDS MEASUREMENTS OF SCRUBBER WATER 
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H . 4 . 3  Total Solids Data Sheets 
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SAMPLE 

, 

APPENDIX H.6 

IDENTIFICATION AND SAMPLING LOGS 
FOR SCRUBBER WATER SAMPLES 

INCLUDES 

H.6.1 Sampling Logs 
H.6.2 Sample Identification 

H-47 



H . 6 . 1  S a m p l i n g  L o g s  of  S c r u b b e r  Water S a m p l e s  C o l l e c t i o n  T i m e  

TABLE H . 6 . 1 A .  INLET VENTURI 
SCRUBBER WATER 

TABLE H . 6 . 1 B .  EFFLUENT VENTURI 
SCRUBBER WATER 

Date 

5-08-84 

5-10-84 

5-11-84 

T i m e  

1440  
1555  
1650  
0820 
0945 
1 1 4 4  
1332  
1 5 4 0  
1 6 4 4  
1 1 1 2  
1230 

- D a t e  

5-08-84 

5-10-84 

5-11-84 

T i m e  

1445 
1559  
1655 
0825 
0950 
1148 
1336 
1545 
1 6 4 7  
1116 
1232 

- 
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H . 6 . 2  Sample I d e n t i f i c a t i o n  Log 

RAD-CODE 

SCC-62 
SCC-63 
SCC-64 
SCC-65 
SCC-66 
SCC-67 
SCC-68 
SCC-69 
SCC-70 
SCC-71 
SCC-72 
SCC-73 
SCC-74 
SCC-75 
SCC-81  
SCC-82 
SCC-83 
SCC-84 
SCC-85 
SCC-86 
SCC-89 
SCC-90 
SCC-91  
SCC-92 
SCC-93 
SCC-94 
SCC-97 
SCC-98 
SCC-99 
SCC-100 
SCC-101  
SCC-102 

RUN il 

In-01 

o u t  -01 

In-02 

out-02 

In-03 

Out-03 

I In-04 

Out-04 

In-01 

out-01 

SAMPLE I . D .  

TDC-1-0508  

TOC-1-0508 

TOC-2-0510 

TOC-2-0510 

TOC-3-0510 

TOC-3-0510 

TOC-4-0510 

TOC-4-0510  

PAH-1-0511  

PAH-1-0511  

H-49 

REMARK 

Sc rubbe r  H,O f i l t r a t e  
Sc rubbe r  s o l i d s  
TDS s o l i d s  
TDS s o l i d s  d u p l i c a t e  
Sc rubbe r  H,O f i l t r a t e  
Sc rubbe r  s o l i d s  
TDS s o l i d s  
TDS s o l i d s  d u p l i c a t e  
Sc rubbe r  H,O f i l t r a t e  
Sc rubbe r  s o l i d s  
TDS s o l i d s  
Sc rubbe r  H,O f i l t r a t e  
Sc rubbe r  s o l i d s  
TDS s o l i d s  
Sc rubbe r  H,O f i l t r a t e  
Sc rubbe r  s o l i d s  
TDS s o l i d s  
Sc rubbe r  H,O f i l t r a t e  
Sc rubbe r  s o l i d s  
TDS s o l i d s  
Sc rubbe r  H,O f i l t r a t e  
Sc rubbe r  s o l i d s  
TDS solids 
Scrubbe r  H,O f i l t r a t e  
Sc rubbe r  s o l i d s  
TDS s o l i d s  
Sc rubbe r  H,O f i l t r a t e  
Sc rubbe r  s o l i d s  
TDS s o l i d s  
Sc rubbe r  H,O f i l t r a t e  
Sc rubbe r  s o l i d s  
TDS s o l i d s  

.. . 
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CALIBRATION CERTIFICATION OF SIGNET FLOSENSOR 
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May 8, 1984 
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Radian m a t i a n  
m 9948 
Austin, TX 70766 

m: m e  A" 
rLqt1-n : 

This is to certify that we have redibrated the fell-: 

Re: Y w r  pO#K.?2254 
1 - MK 575 (S) 307125 at 0-500 gpn for 3" Imn fitting 

IR8S030 

60Hz = 252.6 gpn 
Input Bogey (K) = 14.254 

(A) = 4.209 
(B) = .2376 

chart attached explaining figures. 

Please advise if ycru need a d d i t i d  FnfcnsMtiw. 
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APPENDIX I 

QUALITY ASSURANCE 

INCLUDES 

1.1 Source Sampling Quality Control 
1.1.1 Summary of Source Sampling Equipment Used 

1 . 1 . 2  Source Sampling Equipment Calibration 
1 . 1 . 3  Pretest Cleaning Procedure 
1.1.4 Source Sampling Quality Assurance Protocol 
1.1.5 Source Sampling Data Reduction Verification 

1 . 2 . 1  Process Monitoring Quality Control 
1 . 2 . 2  Process Sample Collection Quality Control 

1.3.1 Particulate Mass Determination. 
1.3.2 Total Organic Carbon (TOC) Analysis Quality Control 
1.3.3 Polynuclear Aromatic Hydrocarbon (PAH) and Major 

1 . 3 . 4  Particle Size Distribution 
1.3.5 Venturi Scrubber Water Analytical Quality Control 
1.3.6 Virgin Aggregate, Recycle Asphalt Pavement, and 

Asphalt Cement Analytical Quality Control 
1.3.7 Data Reduction Validation 

during Testing 

1 . 2  Process MonitoKing and Sample Collection 

1.3 Sample Analysis Quality Control 

Organics Analytical Quality Control 

1-1 



APPENDIX I .  1 

SOURCE SAMPLING QUALITY CONTROL 

INCLUDES 

1.1.1 Summary of Source Sampling 
Used during Testing 

Equipment 

I 
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1.1 Source  Sampling Quality C o n t r o l  

1.1.1 Summary of Source  Sampling Equipment Used d u r i n g  Sampling 

Tab le  1.1.1 p r e s e n t s  a summary o f  c a l i b r a t e d  f i e l d  equipment 
used d u r i n g  t h e  S loan  Cons t ruc t ion  Company a s p h a l t  p l a n t  t e s t i n g  
program. The number d e s i g n a t i o n s  l i s t e d  i n  t h e  t a b l e  correspond t o  
t h e  c a l i b r a t i o n  forms p resen ted  i n  S e c t i o n  1.1.2. 
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APPENDIX 1.1 

SOURCE SAMPLING QUALITY CONTROL 

INCLUDES 

1.1.2 Source Sampling Equipment Calibration 
1.1.2.1 S-Type Pitot Certification 
1 . 1 . 2 . 2  Orifice and Dry Gas Meter System Calibration 
1.1.2.3 Differential Pressure Gauge Certification 
1.1.2.4 Temperature Measuring Device Certification 
1.1.2.5 Sampling Nozzle Certification 
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APPENDIX 1.1.2 

SOURCE SAMPLING EQUIPMENT CALIBRATION 

INCLUDES 

1 . 1 . 2 . 1  S-Type P i t o t  C e r t i f  i c a t i o n  
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TYPE S PITOT i'LTpF: II!SPECTION DATA FORM 3. fc t ? - c J O f /  1 

J yes no 

Pitot tube openings damaged? yes ( e x p l a i n  below) I/ no 

( P i t o t  tube assembly l e v e l ?  

a = 3, 0 0  ( < l o o ) ,  a 2  = 2.00 (<loo), B, = 1.0 ( < S O ) ,  1 
f12 = 2,o O ( < 5 0 )  

y = 1.0 0 ,  9 = 1. O 0 ,  A = a 9 ~ Y  c m  ( i n . )  

z = A s i n  y = iQ/&/ cm ( i n . ) ;  <0.32 cm (<1/8 i n . ) ,  

w = A s i n  8 = io161 cm ( i n . ) ;  <.08 c m  (<1/32 in.) 

,?GI c m  ( i n . )  'b .%3 cm (in.) 

D~ = ,372 cm ( i n . )  

Comments : 

( 

Cal ib ra t ion  required? Yes 

I 
I 
1 
1 
I 
-I 
1 
I 
I 
I 
5 

I Qual i ty  Assurance Handbook I-12-1.7 

3.1.12-3 
I 
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ld A.SIOE PLANE 

LONGITUOINAL I [++<;;?: -. -. -- { 1.05 Ot  4 P G 1.50 01 

PA PU 
TUBE AXIS B 

- -. .5t5' 
.-I- -. 

&= .  375' 
. E-SIDE PLANE 

I 

Figure 2-2. Properly constructed Type S pitot tube, shown 
in: (a) end view; face opening planes perpendicular to trans- 
verse axis; (b) top view; face opening planes parallel to Ion. 
gitudinal axis; (c) side view; both legs of equal length and 
centerlines coincident, when viewed from both sides. Base 
line coefficient values of 0.84 may be assigned to pitot tubes 
constructed this way. 

I 
I 
I 

111 fd 
b ai 

L i 3 S  THAN 10" 
b 2  do 

2 d" LESS THAN .32cm(I/8"] u 0- LESS THAN .oem ( 1 / 3 2 " ]  
Figure 2.3. T y p a  01 faceopening misalignment that can result from field uUI or Im. 

of.cppb) sa long a a1 and a2 < loo, 01 and p2'< 5O. z < 0.32 cm (1/8 In.) and w < 
promr conrtructlon of Type S pitot tuber There will not affect the bardine value , 1-11 
-ne -- I .  H" I- ,  I - :  .-.I-- I ,  i- C.;-.irr c\ 

J 



A 8OnOM V I m  SHOYIINO MINIMUM flTOT.NOPLE SEPARATION. 

I 

Figure 2.6. Proper pitot tube - sampling nozzle configuration to prdent 
aerodynamic interference: buttonhook - type nozrle:.centen of nozzle 
and pitot opening aligned; Dt between 0.48 and a95 cm (3116 and 
3/8 in.). 

~ 
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/ Sddadm drr A?2xw&&s A, / D-23/ f 
PART NO. DESCRIPTION SERIAL NO. 

I 
I 

I 

TYPESPITOTTUBE 

Figure 2-8. Minimum pitot-sample probe separation needed to prevent interference; 
Dt between 0.48 and 0.95 cm (3/16 and 3/8 in.). 
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APPENDIX 1.1.2 

SAMPLING EQUIPMENT CALIBRATION 

INCLUDES 

1.1.2.2 Orifice and Dry Gas Meter 
System Certification 
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APPENDIX 1 . 1 . 2  

SOURCE SAMPLING EQUIPMENT CALIBRATION 

INCLUDES 

1.1.2.3 D i f f e r e n t i a l  P r e s s u r e  
Certification 
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APPENDIX 1.1.2 

SOURCE SAMPLING EQUIPMENT CALIBRATION 

INCLUDES 

1.1.2.4 Temperature Measuring Device 
Certification 
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A P P E N D I X  1.1.2 

SOURCE SAMPLING EQUIPMENT C A L I B R A T I O N  

I N C L U D E S  

1.1.2.5 S a m p l i n g  N o z z l e  C e r t i f i c a t i o n  
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t 
c 

So:zle 
i d e n i i t i c a c i o n  

No. 

3- 
3 
8 

D1 
( inches )  

I / 68 
- .  ' .?3 

D2 
( i n c i e s )  

I J 70 
. j3L 

. S o i e :  TSe a d x i m u m  acce?cab le  d i f f e r e n c e  barr-een any iyo mezsu:alez:s i s  
0.006 inches .  
be used.  

1: c h i s  co l erznce  ca:.noc be ne t  the nozz le  shou?c  FC: 

Figure . N o z z l c  C2li i :z: ion Dzta Sneec 
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APPENDIX 1.1 

SOURCE SAMPLING OUALITY CONTROL 

INCLUDES 

1.1.3 Pretest Cleaning Procedures 
1.1.3.1 EPA Method 5E Glassware and Probe 

1.1.3.2 PAH Glassware and Probe Liner 
Liner Cleaning Procedure . 

Cleaning Procedure 

Y 

. .  

1-39 



1.1.3 Pretest  Cleaning Procedure 

1.1.3.1 EPA Method 5E Glassware and Probe L ine r  
Cleaning P rocedures  

A l l  EPA Method 5 E  g l a s sware  w a s  thoroughly c l eaned  p r i o r  
t o  u s e  i n  t h e  f i e l d  us ing  t h e  f o l l o w i n g  procedure.  

a F i r s t ,  t h e  g l a s sware  was tho rough ly  washed w i t h  a 
s t r o n g  l a b o r a t o r y  g rade  soap ( i . e .  Alconox) and 
r i n s e d  w i t h  d i s t i l l e d  w a t e r .  

a Second, t h e  g l a s sware  was f i r e d  i n  a ceramic k i l n  
f o r  24 hours a t  500°C t o  remove any remaining 
v o l a t i l e s .  A f t e r  c o o l i n g ,  t h e  g l a s sware  was r i n s e d  
w i t h  methylene c h l o r i d e  t o  remove any k i l n  r e s i d u e .  

a F i n a l l y ,  t h e  g l a s sware  was c a r e f u l l y  packaged i n  
bubble wrap f o r  t r a n s p o r t a t i o n  t o  t h e  tes t  s i t e .  

Each g l a s s  probe l i n e r  was tho rough ly  brushed and r i n s e d  
u s i n g  a c l e a n  probe b rush  and ace tone .  The ends of  t h e  probe l i n e r s  
were then  capped w i t h  aluminum f o i l  u n t i l  t h e y  were ready f o r  u s  i n  
t h e  f i e l d .  

The g l a s sware  used f o r  c o l l e c t i n g  t h e  PAH samples w a s  
c l eaned  u s i n g  t h e  procedure o u t l i n e d  i n  1.1.3.1 w i t h  t h e  fo l lowing  
a d d i t  i o n s .  

a Following t h e  methylene c h l o r i d e  r i n s e  t h e  g l a s sware  
was a g a i n  k i l n  f i r e d  a t  500°C f o r  2 4  hours .  

A f t e r  c o o l i n g ,  t h e  g l a s sware  was r i n s e d  a second 
t i m e  w i t h  methylene c h l o r i d e  and a l l  b a l l  j o i n t s  
were wrapped w i t h  methylene c h l o r i d e  r i n s e d  
aluminum f o i l .  Th i s  e n t i r e  s t e p  was performed 
w h i l e  wearing l a t e x  ~lowes. 

a The g la s sware  w a s  c a r e f u l l y  packaged in bubble  
wrap f o r  t r a n s p o r t  t o  t h e  t e s t  s i t e .  

Th i s  g l a s sware  was packed s e p a r a t c l y  from t h e  
Method 5E g l a s sware  and used on ly  f o r  t h e  PAH 
sampling. 

The g l a s s  p robe  l i ne r s  and stainless steel nozzles used f o r  the 
PAH sampling were thoroughly brushed and r i n s e d  u s i n g  a clean probe b r u s h  
and methylene c h l o r i d e .  The ends of the probe l i n e r s  were then capped 
w i t h  aluminum f o i l  u n t i l  t hey  were r e a d y  f o r  u s e  i n  t h e  f i e l d .  
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1.1.4.2 EPA R e f e r e n c e  Method 5 E  
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1 - 4 1  



1 . 1 . 4  Source Sampling Q u a l i t y  Assurance P ro toco l  

Th i s  s e c t i o n  o u t l i n e s  p rocedures  used d u r i n g  t h e  sampling 
program t o  h e l p  ensu re  t h e  g e n e r a t i o n  of a c c e p t a b l e  and r e l i a b l e  d a t a .  

1 . 1 . 4 . 1  EPA Reference Method 2 

Data r equ i r ed  t o  de t e rmine  s tack  gas  v e l o c i t y  and vo lumet r i c  
g a s  f low r a t e  was c o l l e c t e d  us ing  t h e  methodology s p e c i f i e d  i n  EPA 
Method 2 .  Q u a l i t y  c o n t r o l  focused on t h e  fo l lowing  procedures:  

The S-type p i t o t  t ube  w a s  v i s u a l l y  in spec ted  
b e f o r e  and a f t e r  sampling.  

a Both t h e  l o w  p r e s s u r e  and high pressure  l e g s  of 
t h e  p i t o t  tube were l e a k  checked b e f o r e  and a f t e r  
sampling. 

a The MagnehelicB gauge used t o  i n d i c a t e  t h e  
d i f f e r e n t i a l  p r e s s u r e  (AP) a c r o s s  t h e  S-type 
p i t o t  t u b e  w a s  l e v e l e d  and zeroed.  

a The  number and l o c a t i o n  of  t h e  sampling t r a v e r s e  
p o i n t s  was checked and t h e  probe c l e a r l y  marked 
be fo re  t a k i n g  any measurements. 

a The t empera tu re  measurement system was v i s u a l l y  
checked f o r  damage and o p e r a b i l i t y  by measuring 
t h e  ambient t empera tu re  p r i o r  t o  each  t r a v e r s e .  

a D u p l i c a t e  r ead ings  n f  ternnerat txe 2nd d i f f z z o r t i a l  
p r e s s u r e  were t aken  a t  each t r a v e r s e  p o i n t .  

a All sampling d a t a  and c a l c u l a t i o n s  were recorded 
on p re fo rma t t ed  d a t a  sheets. 

The u n c o n t r o l l e d  and c o n t r o l l e d  emis s ions  v o l u m e t r i c  gas  

a t  

'I 
f low r a t e  (STP) d a t a  were compared t o  de t e rmine  how w e l l  t h e  d a t a  
-~ ____. .. UbL55,t,5L1L lyb, u r . i w r r ~ ~  tile u n c o n c r o i i e a  and con- 
t r o l l e d  emis s ions  v o l u m e t r i c  g a s  f low r a t e  d a t a  i s  an i n d i c a t i o n  
t h a t  t h e  sampling p o i n t s  a t  both l o c a t i o n s  a r e  r e p r e s e n t a t i v e  of 
a c t u a l  s t a c k  c o n d i t i o n s .  For t h e  t h r e e  particulate-TOC and t h e  
BaP run t h e  r a t i o  of  t h e  v o l u m e t r i c  gas  f l o w  r a t e  of t h e  u n c o n t r o l l e d  
emis s ions  ( s c r u b b e r  i n l e t )  and t h e  v o l u m e t r i c  g a s  flow rate  of t h e  
c o n t r o l l e d  emis s ions  ( sc rubbe r  o u t l e t )  averaged 100% + 2 . 8 % .  T h i s  
d a t a  i n d i c a t e s  t h a t  t h e  sampling p o i n t s  used t o  c o l l e c t  u n c o n t r o l l e d  
and c o n t r o l l e d  v o l u m e t r i c  gas  f low r a t e  d a t a  were r e p r e s e n t a t i v e .  

-"-,."A r ,--- ______._ L I I , . - . S 1 \  3 
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1.1.4.2 EPA R e f e r e n c e  Method 5E 

T o t a l  p a r t i c u l a t e  mass c o n c e n t r a t i o n  ( p a r t i c u l a t e  m a t t e r  
and TOC) i n  the  f l u e  g a s  w a s  d e t e r m i n e d  u s i n g  EPA Method 5 E .  
Q u a l i t y  c o n t r o l  f o r  Method 5 E  f o c u s e d  on t h e  f o l l o w i n g  p r o c e d u r e s :  

a P r i o r  t o  s a m p l i n g ,  e a c h  g l a s s  f i b e r  f i l t e r  was baked 
i n  an o v e n  a t  325'F f o r  3 h o u r s ,  e q u i l i b r a t e d  i n  a 
d e s i c c a t o r ,  weighed  t o  d e t e r m i n e  i t s  i n i t i a l  mass  
u s i n g  a n  a n a l y t i c a l  b a l a n c e ,  and t h e n  e a c h  f i l t e r  
was packaged  i n  l a b e l e d ,  i n d i v i d u a l  p e t r i  d i s h e s .  

P r i o r  t o  s a m p l i n g ,  c a l c u l a t i o n s  were made t o  d e t e r -  
mine  t h e  p r o p e r  s i z e  n o z z l e  r e q u i r e d  t o  m a i n t a i n  
i s o k i n e t i c  s a m p l i n g .  

a The s a m p l i n g  n o z z l e  w a s  v i s u a l l y  i n s p e c t e d  b e f o r e  a n d  
a f t e r  e a c h  r u n  f o r  damage. 

The S- type  p i t o t  t u b e  was v i s u a l l y  i n s p e c t e d  b e f o r e  
and a f t e r  e a c h  run f o r  damage. 

Each l e g  of  t h e  S - t y p e  p i t o t  t u b e  w a s  l e a k - c h e c k e d  
b e f o r e  and a f t e r  e a c h  r u n .  

The Magnehel icO g a u g e  u s e d  t o  i n d i c a t e  t h e  
d i f f e r e n t i a l  p r e s s u r e  ( A P )  a c r o s s  the S - t y p e  p i t o t  
t u b e  was l e v e l e d  a n d  z e r o e d .  

The number a n d  l o c a t i o n  o f  the s a m p l i n g  p o i n t s  w a s  
checked  a n d  t h e  p r o b e  c l e a r l y  marked b e f o r e  t a k i n g  
measurements .  

The t e m p e r a t u r e  measurement  s y s t e m  was v i s u a l l y  
c h e c k e d  f o r  damage a n d  o p e r a b i l i t y .  

D u r i n g  s a m p l i n g  t h e  r o l l  and p i t c h  a x i s  of t h e  
S-type p i t o t  t u b e  a n d  t h e  s a m p l i n g  n o z z l e  were 
p r o p e r l y  m a i n t a i n e d .  

a H a n d l i n g  of  t h e  f i l t e r s  w a s  p e r f o r m e d  i n  a c l e a n  
a r e a  o u t  o f  d r a f t s .  Tweezers  were used  t o  t r a n s f e r  
t h e  f i l t e r s  a t  a l l  times. 

The e n t i r e  s a m p l i n g  t r a i n  was l e a k - c h e c k e d  b e f o r e  
a n d  a f t e r  e a c h  r u n .  The s a m p l i n g  t r a i n  w a s  a l s o  l e a k  
checked  e a c h  t i m e  t h e  s a m p l i n g  t r a i n  w a s  moved between 
p o r t s .  The p r e l e a k  c h e c k  w a s  per formed a t  15 i n c h e s  
Hg. The f i n a l  l e a k  c h e c k  was p e r f o r m e d  a t  the h i g h e s t  
vacuum e n c o u n t e r e d  d u r i n g  t h e  r u n .  
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a Ice w a s  m a i n t a i n e d  i n  t h e  i ce  b a t h  th roughou t  
e a c h  run .  

a Dry g a s  meter r e a d i n g s ,  AP and AH r e a d i n g s ,  
t e m p e r a t u r e  r e a d i n g s ,  and pump vacuum r e a d i n g s  
were p r o p e r l y  made d u r i n g  sampl ing  a t  each  
t r a v e r s e  p o i n t .  

a In weigh ing  t h e  f i l t e r s  a f t e r  sampl ing .  r e p e a t  
we igh ings  w e r e  performed >24 h o u r s  a f t e r  t h e  
i n i t i a l  we igh ings .  Repea t  we igh ings  had t o  
a g r e e  w i t h i n  0.5 mg o r  1% o f  t h e  r e s i d u e  
weight  t o  be  c o n s i d e r e d  a c c e p t a b l e .  

a Blank d e t e r m i n a t i o n s  were performed on t h e  
a c e t o n e  r i n s e  s o l u t i o n .  

a Probe  t e m p e r a t u r e  w a s  c a r e f u l l y  c o n t r o l l e d  u s i n g  
a Var i acm and m o n i t o r e d  t o  250'F - + 25 "F. 

a The t e m p e r a t u r e  o f  t h e  f i l t e r e d  g a s  s t r e a m  w a s  
c a r e f u l l y  c o n t r o l l e d  t o  248°F - + 10°F.  

7 . 1 . 4 . 3  EPA R e f e r e n c e  Method 4 ,a' 
TL^ _^: ---_L , - ..-..--..- v- L L I C  - C Y L h  cli) L1 L C L I I I I L .  5- 

w i t h  e a c h  EPA Method 5E sampl ing  r u n .  Q u a l i t y  c o n t r o l  was t h e  same as 
t h a t  used  f o r  t h e  EPA Method 5E d e t e r m i n a t i o n  w i t h  t h e  f o l l o w i n g  a d d i t i o n s :  

I 

il: 
a Each impinge r  w a s  weighed b e f o r e  and a f t e r  e a c h  

sampl ing  r u n  t o  t h e  n e a r e s t  0.02 grams. 

a The sampl ing  t r a i n  w a s  purged  f o l l o w i n g  e a c h  r u n .  

1.1. 

t h e  
a n a l  
t h e  

4 .4  Molecu la r  Weight De te rmina t ion  

The d r y  m o l e c u l a r  weight  of t h e  f l u e  gas w a s  de t e rmined  u s i n g  
g r a b  sampl ing  t e c h n i q u e  d e s c r i b e d  i n  EPA Method 3 and a F y r i t e B  g a s  

.yzer .  A s t a i n l e s s  steel p r o h e  and 2 sn.iieeze ,.ere cse.(! t: c-ll=c: 
sample  d i r e c t l y  i n  t h e  F y r i t e @  g a s  a n a l y z e r .  Q u a l i c y  c o n t r o l  f o r  

E 
I 

t h e  molecu la r  we igh t  d e t e r m i n a t i o n  f o c u s e d  on t h e  Eol lowing:  

a The p robe  and sample l i n e  were purged p r i o r  t o  
sample c o l l e c t i o n .  

The sample p o r t  was p r o p e r l y  s e a l e d  t o  p r e v e n t  
a i r  i n l e a k a g e .  

The s l i d i n g  scale on t h e  F y r i t e a  was ze roed  
p r i o r  t o  e a c h  sample  a n a l y s i s .  
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F r e s h  a b s o r b i n g  s o l u t i o n s  were i n s t a l l e d  p r i o r  t o  
t h e  s a m p l i n g  e f f o r t .  

a A n a l y s e s  were r e p e a t e d  u n t i l  c o n s e c u t i v e  a n a l y s e s  
a g r e e d  t o  w i t h i n  0.3% f o r  e a c h  g a s .  

1 . 1 . 4 . 5  P o l y n u c l e a r  A r o m a t i c  H y d r o c a r b o n  Sampl ing  

The q u a l i t y  c o n t r o l  p r o t o c o l  u s e d  d u r i n g  PAH s a m p l i n g  was t h e  
same as t h a t  used  f o r  t h e  EPA Method 5E d e t e r m i n a t i o n  w i t h  t h e  f o l l o w i n g  
a d d i t i o n s :  

All g l a s s w a r e  w a s  wrapped  w i t h  aluniinum f o i l  t o  
m i n i m i z e  p o s s i b l e  p h o t o d e g r e d a t i o n  of  t h e  PAH 
s a m p l e s .  

All g l a s s w a r e  u s e d  d u r i n g  s a m p l i n g  w a s  s p e c i a l l y  
p r e p a r e d  ( s e e  S e c t i o n  1.1.3.2). 

1 . 1 . 4 . 6  P a r t i c l e  S i z e  D i s t r i b u t i o n  Sampl ing  

P a r t i c l e  s i z e  d i s t r i b u t i o n  d e t e r m i n a t i o n s  w e r e  p e r f o r m e d  a t  
t h e  s c r u b b e r  i n l e t  ( u n c o n t r o l l e d  e m i s s i o n s )  u s i n g  a n  Andersen High 
C a p a c i t y  S t a c k  Sampler  (AHCSS). The  q u a l i t y  c o n t r o l  measures u s e d  d u r i n g  
t h e  p a r t i c l e  s i z e  d i s t r i b u t i o n  s a m p l i n g  f o c u s e d  on the f o l l o w i n g .  

The AHCSS w a s  l e a k  c h e c k e d  a t  10  i n c h e s  Hg p r i o r  t o  
t h e  r u n  (no f i n a l  l e a k  c h e c k  is  p e r f o r m e d  s i n c e  
i t  r u n s  the r i s k  o f  r e d i s t r i b u t i n g  t h e  p a r t i c u l a t e  
m a s s ) .  

The AHCSS w a s  a l l o w e d  t o  h e a t  i n  t h e  s t a c k  € O K  

4 5  m i n u t e s  w i t h  the  n o z z l e  o u t  o f  the f l o w  p r i o r  
t o  s a m p l i n g .  T h i s  a l l o w s  t h e  i m p a c t o r  t o  r e a c h  
t h e r m a l  e q u i l i b r i u m  w i t h  t h e  s t a c k  g a s .  
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1.1.5 S o u r c e  Sampl ing  Data Reduc t ion  V e r i f i c a t i o n  

S e v e r a l  s t e p s  were t a k e n  t o  v e r i f y  t h e  s o u r c e  sampl ing  d a t a  
r e d u c t i o n .  F i r s t ,  a l l  r u n s  were hand c a l c u l a t e d  o n - s i t e  t o  d e t e r m i n e  
p e r c e n t  i s o k i n e t i c , v o l u m e t r i c  f l o w  ra te ,  and v e l o c i t y .  Fo l lowing  f i e l d  
a c t i v i t i e s  a l l  r u n s  were reduced  u s i n g  R a d i a n ' s  S o u r c e  Sampl ing  Data 
R e d u c t i o n  Computer Program. T h i s  p rogram t a k e s  raw f i e l d  d a t a  and 
r e d u c e s  i t  t o  e n g i n e e r i n g  u n i t s .  C o p i e s  of  t h e  d a t a  r e d u c t i o n  p r i n t -  
o u t s  a p p e a r  i n  Appendix A .  Data  t a b l e s  were p r e p a r e d  and r ev iewed  and 
any  o u t l i e r s  o r  a n o m a l i e s  r e c h e c k e d .  



APPENDIX 1 . 2  

PROCESS MONITORING AND SAMPLE COLLECTION QUALITY CONTROL 

INCLUDES 

1 . 2 . 1  P r o c e s s  M o n i t o r i n g  Q u a l i t y  C o n t r o l  
1 . 2 . 1 . 1  V e n t u r i  S c r u b b e r  Water Flow R a t e  
1 . 2 . 1 . 2  V e n t u r i  S c r u b b e r  P r e s s u r e  Drop 
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1 . 2  P r o c e s s  Moni to r ing  and Sample C o l l e c t i o n  Q u a l i t y  C o n t r o l  

T h i s  s e c t i o n  o u t l i n e s  measu res  used t o  e n s u r e  t h e  q u a l i t y  of  t h e  
p r o c e s s  d a t a  r e c o r d e d  and  t h e  c o l l e c t i o n  o f  r e p r e s e n t a t i v e  p r o c e s s  samples .  

1.2.1 P r o c e s s  Moni to r ing  Q u a l i t y  C o n t r o l  

T h i s  s e c t i o n  o u t l i n e s  s t e p s  t a k e n  t o  e n s u r e  r e l i a b l e  p r o c e s s  
d a t a .  

1.2.1.1 V e n t u r i  Sc rubbe r  Water Flow R a t e  

Radian i n s t a l l e d  a S i g n e t  S c i e n t i f i c  p a d d l e  wheel  F losenso lO  t o  
measure t h e  w a t e r  f l o w  r a t e  t o  t h e  v e n t u r i  s c r u b b e r .  The f l o w  s e n s o r  w a s  
i n s t a l l e d  i n  a v e r t i c a l  r u n  of 3 - inch  s c h e d u l e  40 p i p e .  The f l o w  s e n s o r  was 
l o c a t e d  8 p i p e  d i a m e t e r s  from t h e  n e a r e s t  downstream d i s t u r b a n c e  and 2 
p i p e  d i a m e t e r s  from t h e  n e a r e s t  u p s t r e a m  d i s t u r b a n c e .  T h i s  p lacement  
a l l o w s  f o r  a n  u n d i s t u r b e d  f low p a t t e r n  p a s t  t h e  f l o w  s e n s o r .  P r i o r  t o  t h e  
i r i s i a i i a c i o n  of rne f i o w s e n s o r  the u n i t  was f a c t o r y  c a l i b r a t e d  € o r  3- inch  
s c h e d u l e  40 p i p e .  I n  a d d i t i o n  to t h e  S i g n e t  F l o s e n s q r B  w a s  a f low s e n s o r  
o p e r a t e d  by t h e  S loan  C o n s t r u c t i o n  Company p e r s o n n e l .  During t h e  f i r s t  
day o f  t e s t i n g  (May 0 8 ,  1984)  MRI p e r s o n n e l  t ook  b o t h  r e a d i n g s  and ave raged  
them f o r  r e p o r t i n g  p u r p o s e s .  I t  was found t h e  S loan  f low s e n s o r  r e a d  
c o n s i s t e n t l y  20 gpm lower  t h a n  t h e  S igne t@.  During t h e  second day o f  
t e s t i n g  (May 10,  1 9 8 4 )  t h e  S igne t@ f l o w  s e n s o r  m a l f u n c t i o n e d  and f a i l e d  
t o  o n e r a t e .  The ramijnder-nf-rha. F 1 m . v  v - t -  - - 
S l o a n ' s  f l o w  s e n s o r .  A t e n - g a l l o n  per  m i n u t e  p o s i t i v e  c o r r e c t i o n  f a c t o r  
was a p p l i e d  t o  a l l  of  t h e  S loan  f l o w  s e n s o r  r e a d i n g s  t o  y i e l d  v a l u e s  
comparable  w i t h  t h o s e  r e c o r d e d  on 5-8-84. 

1 . 2 . 1 . 2  V e n t u r i  Sc rubbe r  P r e s s u r e  Drop 

- 1  c 

The v e n t u r i  s c r u b b e r  p r e s s u r e  d r o p  (AP) w a s  measured u s i n g  a 
b y e @  water manometer mounted on t h e  f r o n t  of  t h e  d e m i s t e r . .  The l o c a t i o n  
of t h e  p r e s s u r e  t a p s  a l lowed  f o r  water  t o  o c c a s i o n a l l y  g e t  i n  t h e  p r e s s u r e  
l i n e s  c a u s i n g  a f a u l t y  r e a d i n g .  P r i o r  t o  e a c h  AP r e a d i n g  t h e  manometer 
w a s  checked t o  see i f  i t  w a s  z e r o e d  and t h e  l i n e s  were checked f o r  water. 
I f  water w a s  p r e s e n t ,  t h e  l i n e s  were b a c k  purged w i t h  i n s t r u m e n t  a i r .  
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APPENDIX 1 . 2  

PROCESS MONITORING AND SAMPLE COLLECTION QUALITY CONTROL 

INCLUDES 

Process Sample Collection Quality Control 
1 . 2 . 2 . 1  Virgin Aggregate and Recycle Asphalt 

Pavement Sample Collection 
1.2.2.2 Venturi Scrubber Water Sample 

Collection 

1 .2 .2  
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1 . 2 . 2  P r o c e s s  Sample C o l l e c t i o n  Q u a l i t y  Con t ro l  

This  s e c t i o n  o u t l i n e s  s t e p s  taken t o  e n s u r e  t h a t  r e p r e s e n t a -  
t i v e  samples were c o l l e c t e d  d u r i n g  p r o c e s s  sample c o l l e c t i o n .  

1 . 2 . 2 . 1  V i r g i n  Aggregate and Recycle Asphal t  Pavement Sample C o l l e c t i o n  

Samples o f  t h e  v i r g i n  a g g r e g a t e  and r e c y c l e  a s p h a l t  pavement 
w e r e  taken d i r e c t l y  o f f  t h e  conveyor b e l t  t h a t  f e e d s  t h e  drum mixer.  
Each sample was comprised of s e v e r a l  i n t e r m i t t e n t  g rab  samples taken o f f  
t h e  conveyor b e l t  over  a s h o r t  p e r i o d  o f  t i m e .  Th i s  sample was mixed, 
placed i n  a c o n i c a l  p i l e ,  and q u a r t e r e d .  A q u a r t e r  was randomly s e l e c t e d  
f o r  sample a n a l y s i s .  The RAP p o r t i o n  n o t  used fo r  a n a l y s i s  was p laced  i n  
a n  aluminum can  f o r  p o s s i b l e  f u t u r e  use. An a t t e m p t  w a s  made t o  u s e  a 
r i f f l e  bucket  f o r  s e p a r a t i n g  t h e  sample; however, t h e  p a r t i c l e  s i z e  of t h e  
m a t e r i a l  was too l a r g e .  

1 . 2 . 2 . 2  V e n t u r i  Scrubber Water Sample C o l l e c t i o n  

Samples of water t o  t h e  v e n t u r i  s c rubbe r  were t aken  from a 
s m a l l  a u x i l i a r y  v a l v e  l o c a t e d  on t h e  d i s c h a r g e  s i d e  of  t h e  feed pump. 
P r i o r  t o  sample c o l l e c t i o n  t h e  sample l i n e  was . thoroughly purged. The 
v e n t u r i  e f f l u e n t  wa te r  g r a v i t y  f e e d s  from t h e  s c r u b b e r  t o  t h e  s e t t l i n g  
pond v i a  an 8 - inch  PVC p ipe .  E f f l u e n t  samples were c o l l e c t e d  i n  a beaker  
held under t h e  p ipe .  Care was t aken  t o  no t  l e t  t h e  beaker  overf low which 

each p o i n t  were c o l l e c t e d  d u r i n g  each  p a r t i c u l a t e  m a s s  and PAH sampling 
run.  The samples were composited f o r  a l l  a n a l y s i s .  
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APPENDIX 1.3 

SAMPLE ANALYSIS QUALITY CONTROL 

INCLUDES 

1.3.1 Particulate Mass Determination 
1.3.1.1 Particulate Mass Blank Cleanup Data 
1.3.1.2 Sample Handling and Weighing 

Procedures 
1 . 3 . 1 . 3  Sample Handling and Weighing Procedures 
1 . 3 . 1 . 4  Analytical Sample Matrices for 

1.3.1.5 Laboratory Notebook Filter and 
Particulate Mass Field Blanks 

Acetone Evaporation Weighing Data 
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c 
1 . 3 . 1  P a r t i c u l a t e  Mass D e t e r m i n a t i o n  

T h i s  s e c t i o n  o u t l i n e s  s t e p s  t a k e n  t o  e n s u r e  t h e  i n t e g r i t y  of 
t h e  p a r t i c u l a t e  mass d e t e r m i n a t i o n  d a t a .  I n c l u d e d  i n  t h i s  s e c t i o n  a re  
E i e l d  b l a n k  c l e a n u p  d a t a  summary, d e s c r i p t i o n  of f i l t e r  and a c e t o n e  s a m p l e  
h a n d l i n g  and w e i g h i n g  p r o c e d u r e s ,  a n a l y t i c a l  matrices w h i c h  a c t  a s  a 
f l o w  scheme f o r  t h e  s a m p l e s  a n d  r a w  d a t a .  

1 .3 .1 .1  P a r t i c u l a t e  Mass F i e l d  B l a n k  C l e a n u p  D a t a  

Dur'ing f i e l d  t e s t i n g  two p a r t i c u l a t e  mass-TOC s a m p l i n g  t r a i n s  
were p r e p a r e d  and d e p r e p e d  i n  t h e  same manner as a n  a c t u a l  s a m p l i n g  t r a i n .  
T a b l e  1 . 2  p r e s e n t s  a summary of t h e  c l e a n u p  d a t a .  The i n l e t  b l a n k  
g a i n e d  a t o t a l  of  8 . 3  mg w h i l e  t h e  o u t l e t  b l a n k  had a t o t a l  w e i g h t  g a i n  
of  5 .8  mg f o r  a n  a v e r a g e  w e i g h t  g a i n  o f  7 . 1  mg. 

1 . 3 . 1 . 2  Sample  H a n d l i n g  and Weighing  P r o c e d u r e s  

Each EPA Method 5 E  s a m p l i n g  t r a i n  p r o d u c e d  s e v e r a l  s a m p l e  
f r a c t i o n s .  I n c l u d e d  are:  

t h e  f i l t e r ,  

t h e  a c e t o n e  p r o b e  a n d  n o z z l e  r i n se ,  and 
-~ 

t h e  b a c k  h a l f  TOC c a t c h .  

m e a s u r e s  to b e  t a k e n :  

5 b a k i n g  !he f i l t e r s  3 h o c r s  I: 3 2 5 ° F .  

d e s s i c a t i n g  f o r  1 6  h o u r s ,  

w e i g h i n g  t o  t h e  nearest  0 . 1  mg, 

p l a c i n g  i n  i n d i v i d u a l ,  l a b e l e d  p e t r i  d i s h e s ,  a n d  

p a c k i n g  m a e s s i c a t o r s  t o r  t r a n s p o r t  and s t o r a g e .  

F o l l o w i n g  sample  c o l l e c t i o n ,  the  f i l t e r s  were c a r e f u l l y  
f rom t h e  f i l t e r  h o l d e r  w i t h  t w e e z e r s  and p l a c e d  back  i n  i t  1 I 

P r e p a r a t i o n  of t h e  f i l t e r s  f o r  s a m p l i n g  r e q u i r e d  the f o l l o w i n g  

5 

d 
8 
'0 
I 
k 

i 

o r i g i n a l  p e t r i  d i s h  a l o n g  w i t h  afiy ma te r i a l  t h a t  may h a v e  b e e n  a d h e r i n g  
t o  the f i l t e r  h o l d e r .  The used  f i l t e r s  were t h e n  p l a c e d  b a c k  i n  a 
d e s s i c a t o r .  

1-54 



TABLE 1 . 2 .  SUMMARY OF EPA METHOD 5E PARTICULATE MASS 
F I E L D  BLANK CLEANUP DATA SUMMARY 

- 

Blank Value 
Sample D e s c r i p t i o n  Weight Gain ( g )  C o n .  f o r  So lven t  

I n l e t  f i l t e r  0.0006 _ _  
O u t l e t  f i l t e r  0.0003 -- 
I n l e t  p robe  b l a n k  0.0058 0.0055 

O u t l e t  probe b l a n k  0.0077 0.0073 

So lven t  b l ank  1 0.0007/200 (ml) -- 
Solvent b l a n k  2 -0 .0005/200 (ml) _ _  
I n l e t  b l ank  ( t o t a l )  0.0083 _- 
O u t l e t  b l ank  ( t o t a l )  0.0058 _- 

~~ ~ 

Average 0.0071 
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1 . 3 . 1 . 3  Sample Handl ing  and Weighing P r o c e d u r e s  

Each EPA Method 5E sampl ing  t r a i n  produced  s e v e r a l  s a m p l e  
f r a c t i o n s .  Those i n c l u d e :  

e t h e  f i l t e r ,  

a c e t o n e  p robe  and n o z z l e  r i n s e ,  and 

rn back  h a l F  TOC c a t c h .  

P r i o r  t o  s a m p l i n g , p a r t i c u l a t e  mass f i l t e r s  were baked a t  
325°F f o r  t h r e e  h o u r s ,  dessicated f o r  1 6  h o u r s ,  weighed t o  t h e  
n e a r e s c  0.1 mg, and p l a c e d  i n  i n d i v i d u a l ,  l a b e l e d  p e t r i  d i s h e s .  F i l t e r s  
were t h e n  packed f o r  t r a n s p o r t  i n  d e s s i c a t o r s .  

Upon comple t ion  of  s ampl ing  t h e  Fol lowing  p r o t o c o l  w a s  o b s e r v e d :  

F i l t e r s  were removed f rom t h e  f i l t e r  h o l d e r  w i t h  tweeze r s  
and p l a c e d  back  i n  i t s  o r i g i n a l  p e t r i  d i s h  a l o n g  w i t h  
any ma te r i a l  a d h e r i n g  to  t h e  f i l t e r  h o l d e r .  

The probe  and n o z z l e  were a c e t o n e  washed w i t h  t h e  
wash b e i n g  caugh t  i n  a g l a s s  b o t t l e  s e a l e d  w i t h  a 
t e f l o n  c a o .  

a 
1 
1 
1 
I 
I 
il 
1 
1 

~ I - - 
e F i l t e r s  were packed f o r  t r a n s p o r t  i n  d e s s i c a t o r s .  

All s a m p l e s  were r e t u r n e d  t o  R a d i a n ' s  A u s t i n  l a b o r a t o r i e s  f o r  
f i n a l  weighing  and a n a l y s i s .  Sample h a n d l i n g  and weighing  p r o c e d u r e s  
are as f o l l o w s :  

B e F i l t e r s  were weighed a t  24 hour  i n t e r v a l s  u n t i l  a 
c o n s t a n t  weight  was a c h i e v e d  (50 .5  mg). S i n c e  samples 
were t r a n s p o r t e d  i n  d e s s i c a t o r s  t h e y  were r eady  f o r  
immediate  weighing .  m 

e Acetone washes were t r a n s f e r r e d  t o  c l e a n ,  d r y ,  t a r e d  
b e a k e r s  f o r  e v a p o r a t i o n .  Arernneq W P ~ P  eirsyr?!e,i ?r 
room t e m p e r a t u r e  (70-75'F) and p r e s s u r e  t o  d r y n e s s .  

e The a c e t o n e  r e s i d u e s  were d e s s i c a t e d  f o r  24 h o u r s  
and weighed t o  a c o n s t a n t  weight  (+0.5 - mg) a t  24 hour  
i n t e r v a l s .  

During F i l t e r  we igh ing ,  f i l t e r s  were o n l y  handled  w i t h  
tweeze r s  and any  p a r t i c u l a t e  matter l o o s e  i n  t h e  p e t r i  d i s h  was 
brushed  o n t o  t h e  f i l t e r  w i t h  a camel h a i r  b rush .  Beakers  were o n l y  
hand led  w i t h  t o n g s  d u r i n g  b o t h  e v a p o r a t i o n  and weighing .  F i l t e r s  
and b e a k e r s  were removed from t h e  d e s s i c a t o r s  one  a t  a t i m e  t o  
p r e v e n t  p ickup of  m o i s t u r e  from t h e  a tmosphe re .  
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APPENDIX 1.3.1 

PARTICULATE MASS DETERMINATIONS 

INCLUDES 

1.3.1.4 Analytical Sample Matrices for Particulate  
Mass Field Blanks 
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1.3.2 T o t a l  Organic Carbon (TOC) A n a l y s i s  Q u a l i t y  Con t ro l  

The TOC c o n t e n t  of  t h e  EPA Method 5E sodium hydroxide impinger 
s o l u t i o n s  and sc rubbe r  wa te r  f i l t r a t e  samples was determined i n s t r u m e n t a l l y  
u s i n g  t h e  procedure s p e c i f i e d  i n  EPA Method 5E.  A Beckman Model 915 B T o t a l  
Carbon Aanlyzer vas  used t o  de t e rmine  t h e  t o t a l  carbon c o n t e n t  and t o t a l  
i no rgan ic  carbon c o n t e n t  of t h e  s a m p l e .  T h e  c o n c e n t r a t i o n  of carbon p r e s e n t  
i n  t h e  sample was determined b y  comparing t h e  sample r e s u l t s  w i t h  t h e  re- 
s u l t s  of s t a n d a r d s  prepared u s i n g  potassium hydrogen p h t h a l a t e .  
o r g a n i c  carbon c o n t e n t  was determined by s u b t r a c t i n g  t h e  t o t a l  i n o r g a n i c  
carbon c o n t e n t  f,rom t h e  t o t a l  carbon c o n t e n t .  

The t o t a l  

EPA s u p p l i e d  TOC a u d i t  samples were submit ted t o  t h e  a n a l y t i c a l  
l a b o r a t o r y  p r i o r  t o  t h e  submission of t h e  f i e l d  samples f o r  a n a l y s i s .  
Radian supp l i ed  TOC a u d i t  samples were a l s o  submit ted t o  t h e  a n a l y t i c a l  
l a b o r a t o r y  each t ime a s e t  of TOC samples were submit ted t o  t h e  l a b  f o r  
a n a l y s i s .  The r e s u l t s  of t h e  EPA and Radian supp l i ed  TOC a u d i t  samples a r e  
p re sen ted  i n  Tab le  1-3. 
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Radian 1 
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TABLE 1-3. SUMMARY OF TOTAL ORGANIC CARBON AUDIT SAMPLE MEASURPIENTS 

EPA PREPARED SAMPLE RESULTS (A 1 ( R )  

Date of Ac tua l  A n a l y s i s  P e r c e n t  E r r o r  
Sample No. A n a l y s i s  Values Values ( m g / l )  R-A/A x 100 

(mgl l )  

33790 5-17-84 4.0 9.3 
33791 t h r u  61.2 53.7 
33792 5-29-84 4.1 3.58 
33793 61.2 51.8 

127 
-12.3 
-12.7 
-15.4 

1 
1 

RADIAN PREPARED SAMPLE RESULTS (A) (R) 

Radian 
Date of A c t u a l  A n a l y s i s  P e r c e n t  Error 

Sample No. Ana 1 y s i s  Values Values (mgl l )  R-A/A x 100 
(mg/l)  

1 

- 1 
Radian $1 S e t  1, 40 38.7 -3.2 
Radian #2 Submitted 200 192 -4.0 
Radian #3 5/17/84 200 200 0 
Radian #4 1000 1000 0 1 
Radian # I  S e t  2 131 6 13LO 
Radian #2 Submitted 329 3 25 
Radian #3 6/21/84 132 133 

1-8 
-1.5 
0.8 

Radian 81 S e t  3 1316 1385 5.2 
Radian #2 Submit ted  329 322 -2 .1  
Radian #3 7/5/84 132 I 3 3  0.8 
Radian #4 1005 1004 -0.1 
RaULaY T J  I J O  112 -5 .i 
Radian #6 80.4 70 -12.9 

. --  ". 3 2  .- IC . - -  

b 
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1.3.3 Polynuc lea r  Aromatic Hydrocarbon (PAH) A n a l y t i c a l  Q u a l i t y  Control 

The sample c o n c e n t r a t e s  were ana lyzed  by GC-MS w i t h  o p e r a t i o n  
i n  t h e  s e l e c t e d  i o n  monitor ing mode (SIM). I n d i v i d u a l  compounds were 
s e p a r a t e d  by employing a fused  s i l i c a  c a p i l l a r y  column. Mass s p e c t r a l  
d a t a  were s t o r e d  on a magnet ic  d i s c  f o r  i n t e r p r e t a t i o n  and r e f e r e n c e .  

I d e n t i f i c a t i o n  of i n d i v i d u a l  compounds w a s  based p r i m a r i l y  on two 
c r i t e r i a :  chromatographic  r e t e n t i o n  t i m e  and mass s p e c t r a l  c h a r a c t e r i s -  
t i c s .  The appearance of key fragment i o n s  of  the compound a t  a p r e c i s e  
r e t e n t i o n  t i m e  i s  i n d i c a t i v e  o f  t h e  p re sence  of  t h e  compound. In g e n e r a l ,  
PAHs a r e  r e l a t i v e l y  s t a b l e  i n  t h e  i o n  s o u r c e  of  a mass s p e c t r o m e t e r .  The 
major ( b a s e  peak) fragment co r re sponds  t o  t h e  molecular  weight of t h e  
compound (&), o t h e r  f r agmen t s  a r e  g e n e r a l l y  found a t  M+-2 and M+/2 
( co r re spond ing  t o  a double  charged i o n ) .  The  r e l a t i v e  i n t e n s i t i e s  of 
t h e s e  Eragment i o n s  are a l s o  examined i n  o r d e r  t o  confirm t h e  i d e n t i f i c a -  
t i o n .  Tab le  1.3 l i s t s  t h e  i n d i v i d u a l  PAHs looked f o r  and t h e  key characteris- 
t i c s  employed f o r  t h e  i d e n t i f i c a t i o n .  The i n t e r n a l  s t a n d a r d ,  phenan- 
threne-dlO, s e rved  as a marker to  v e r i f y  r e t e n t i o n  time t o  w i t h i n  +0.1 
minutes .  A f u r t h e r  d i s c u s s i o n  of o r g a n i c  sampling and a n a l y s i s  is presen ted  
i n  S e c t i o n  3.1.3.  

Two sample t r a i n  f i e l d  b l a n k s  were prepared t o  de t e rmine  back- 
ground con tamina t ion  levels f o r  t h e  PAHs.  

I 
I 
I 
I 
I 
1 
I 
1 
1 

Once a n i n h i v i c l i a l -  comoounhha.l-en~ifid rho s n l - ~ L e r l  i m  

a r e a  of t h e  chromatographic  peak co r re spond ing  t o  t h e  base  peak fragment 
w a s  o b t a i n e d .  Th i s  a r e a  w a s  compared t o  t h e  co r re spond ing  a r e a  o f  t h e  
i n t e r n a l  s t a n d a r d .  The c o n c e n t r a t i o n  of t h e  compound was then c a l c u l a t e d  
u s i n g  a known re sponse  based on t h e  NBS c a l i b r a t i o n  s t a n d a r d  shown i n  
Table  1 .4 .  

I 
I 
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TABLE 1.4. KEY CHROMATOGRAPHIC AND MASS 
SPECTRAL DATA OF PAHs 

Retention Key Fragmenc Ions (Incensi ty) 
hd- M+- 2 Wl2  Other Compound 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benz(a)anchracene 

Chrysene 

Benzo (b) fluoranchene 

Benzo(k) f luoran thene 

Benzo(j)fluoranthene 

Benzo(e)pyrene 

Benzo(a)pyrene 

Perylene 

'I 

Time, Min 

17.2 

17.4 

21.1 

21.8 

25.7 

25.9 

29.7 

29.8 

30.1 

30.8 

31.0 

31:2 

;ndeno(l,2,3-c.d)pyrene 37.7 

Benzo(g,h,i)perylene 39.6 

178(100) 

178(100) 

202(100) 

202 (100) 

228(100) 

228 (100) 

252 (100) 

252 (100) 

252(100) 

252(100) 

252(100) 

252(100) 

276 (100) 

2 76 ( 100) 

(176(15) 89(16) 

176(15) 89(16) 

ZOO( 15) LOl(23) 

200 (15 lOl(26) 

226(23) - 
226(23) - 
250(16) 126(23) 

250(16) 126(23) 

250(16) 126(23) 

250(16) 126(23) 

250(16) 126(23) 

250(16) 126(23) 

274(27) 138(37) 

274(27) 138(37) 
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TABLE 1-5. COMPOSITION OF ANALYTICAL. STANDARD 
USED FOR GC-MS ANALYSES* 

I 
I 
I 

Compound NBS Certified Concentration, p a i d  

Phenanthrene 5.06 2 0.1 I 
Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)anchracene 

Chrysene 

Beazo(b)fluoranrhene 

Benzo(k)fluoranthene 

3 . 2 9  2 0.1 

10.1 2 0.2 

9.8 +_ 0 . 1  

5.0 2 0.1 

4 . 7  - + 0.1 

5.1 5 0 . 1  

5.0 2 0.1 

I 
I 
I 
I 

I 

I 

m 

1-70 



I 
1 
I 
1 
I 
1 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
4 I 
I 
I 

APPENDIX 1.3 

SAMPLE ANALYSIS QUALITY CONTROL 

INCLUDES 

1 . 3 . 4  Particle Size Distribution 
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1 . 3 . 4  P a r t i c l e  S i z e  D i s t r i b u t i o n  

P a r t i c l e  s i z e  d i s t r i b u t i o n  samples  were co l lec ted  u s i n g  
a n  Andersen High C a p a c i t y  S t a c k  Sampler  (AHCSS). From each  sampl ing  
r u n  seven  samples  were g e n e r a t e d :  Three  samples of p a r t i c u l a t e ,  
t h r e e  a c e t o n e  r i n s e s ,  and a backup t h i m b l e .  The p a r t i c u l a t e  
s amples  were c o n t a i n e d  i n  a t a r e d  p i e c e  o f  aluminum f o i l  i n s i d e  
a p e t r i  d i s h .  These samples a l o n g  w i t h  t h e  backup th imble  were 
d e s s i c a t e d  f o r  a t  l eas t  2 4  hours  and weighed a t  2 4  hour  i n t e r v a l s  
u n t i l  a c o n s t a n t  we igh t  was a c h i e v e d  (+0.5 mg).  The a c e t o n e  r i n s e s  
were t r a n s € e r r e d  t o  c lean;  d r y ,  and  t aFed  b e a k e r s .  
r i n s e s  were e v a p o r a t e d  a t  room t e m p e r a t u r e  ( 7 0 - 7 5 O C )  and pressure 
t o  d r y n e s s .  The b e a k e r s  were t h e n  d e s s i c a t e d  € o r  2 4  h o u r s  and 
weighed a t  2 4  hour  i n t e r v a l s  u n t i l  a c o n s t a n t  weight  w a s  ach ieved  
(+0.5 - mg). 

The a c e t o n e  
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APPENDIX 1.3 

SAMPLE ANALYSIS QUALITY CONTROL 

INCLUDES 

1.3.5 Venturi Scrubber Water 
1.3.5.1 pH Measurements 
1.3.5.2 Temperature 
1.3.5.3 Total Suspended Solids/Total 

Dissolved Solids 
1.3.5.4 Total Organic Carbon (TOC) 

Analysis 
1.3.5.5 Polynuclear Aromatic Hydrocarbons 
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1 . 3 . 5  Ven tu r i  Scrubber Water A n a l y t i c a l  Q u a l i t y  Con t ro l  

T h i s  s e c t i o n  o u t l i n e s  measures  taken d u r i n g  t h e  c o l l e c -  
t i o n ,  p r e s e r v a t i o n ,  and a n a l y s i s  of  t h e  sc rubbe r  water  samples 
t h a t  e n s u r e  r e l i a b l e  r e s u l t s .  

1 . 3 . 5 . 1  pH Measurements 

pH measurements were performed u s i n g  a hand h e l d  Orion pH 
meter w i t h  t empera tu re  compensator.  P r i o r  t o  each  pH measurement, 
t h e  meter was c a l i b r a t e d  u s i n g  a pH 4 and pH 7 b u f f e r .  Measurements 
w e r e  performed on a water sample t h a t  had been c o l l e c t e d  i n t o  a 
beaker  a t  t h e  sample s i t e .  Th i s  reduced t h e  chance f o r  t h e  pH 
changing due t o  c o o l i n g  O K  chemical  changing of  t h e  sample. 

1 . 3 . 5 . 2  Temperature Measurements 

Temperature measurements were performed us ing  a Type-K 
thermocouple and hand h e l d  t empera tu re  r e a d o u t .  P r i o r  t o  use t h e  
thermocouple w a s  c a l i b r a t e d  a g a i n s t  a NBS t r a c e a b l e  mercury i n  
g l a s s  thermometer. 

1 .3 .5 .3  T o t a l  Suspended S o l i d s / T o t a l  Dissolved S o l i d s  

T o t a l  suspended s o l i d s  (TSS) and t o t a l  d i s s o l v e d  s o l i d s  (TDS) 
measurements were performed on composi te  water s a m p l e s .  Q u a l i t y  
c o n t r o l  procedures  focused on c a r e f u l l y  c o n t r o l l i n g  oven temp- 
e r a t u r e  during d r y i n g  (50°C - + 3°C f o r  TSS and 105OC + 5 O C  E O K  
TDS) and d u p l i c a t e  a n a l y s i s .  CareEully c o n t r o l l i n g  The oven 
t empera tu re  du r ing  d r y i n g  h e l p s  e l i m i n a t e  b i a s  caused by tempera- 
t u r e  f l u c t u a t i o n s ,  s u c h  a s  ove rd ry ing  one sample w h i l e  no t  comple t e ly  
d r y i n g  a n o t h e r .  D u p l i c a t e  a n a l y s i s  a l l o w s  f o r  e v a l u a t i o n  of t h e  
methods p r e c i s i o n .  
d u r i n g  EPA Method 5E run 1 were ana lyzed  i n  d u p l i c a t e  f o r  TDS. The 
r e s u l t s  a r e  p re sen ted  below. 

Ven tu r i  i n l e t  and e f f l u e n t  water samples c o l l e c t e d  

% Devia t ion  .. ~~ ~~.~~ 

1 2 Avg. Diff/Avg x 100 
Ven tu r i  I n l e t  14,790 14,640 14.716 1.0% 
V e n t u r i  O u t l e t  15,010 14,920 14 ,965  0.6% 

1 .3 .5 .4  T o t a l  Organic  Carbon (TOC) Ana lys i s  

Samples of s c rubbe r  water  r e t a i n e d  f o r  TOC a n a l y s i s  were 
kept  i n  amber g l a s s  b o t t l e s  s e a l e d  w i t h  t e f l o n  l i n e d  caps .  To 
h e l p  p reven t  d e g r a d a t i o n  of t h e  samples ,  samples were kept  co ld  p r i o r  
t o  a n a l y s i s .  Q u a l i t y  c o n t r o l  procedures  used d u r i n g  t h e  a n a l y s i s  
of  t h e  TOC samples i n c l u d e d :  

t h e  a n a l y s i s  of b l ank  samples t o  c o r r e c t  f o r  
background i n t e r f e r e n c e ,  
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a t h e  a n a l y s i s  of  b l i n d  q u a l i t y  c o n t r o l  s a m p l e s ,  

a t h e  a n a l y s i s  of  s p i k e d  s a m p l e s ,  

a p e r f o r m i n g  d u p l i c a t e  a n a l y s i s  a t  a f r e q u e n c y  of  
5-15%, a n d  

a a n a l y z i n g  known i n t e r n a l  q u a l i t y  c o n t r o l  s a m p l e s .  

TOC q u a l i t y  c o n t r o l  r e s u l t s  are p r e s e n t e d  i n  S e c t i o n  1 . 3 . 2 .  

1 . 3 . 5 . 5  P o l y n u c l e a r  A r o m a t i c  Hydrocarbon (PAH) Analys is  

Samples  of s c r u b b e r  water r e t a i n e d  € o r  PAH a n a l y s i s  were 
k e p t  i n  amber g l a s s  b o t t l e s  s e a l e d  w i t h  t e f l o n  l i n e d  c a p s .  To 
h e l p  p r e v e n t  d e g r a d a t i o n  of t h e  s a m p l e s ,  s a m p l e s  were k e p t  c o l d  
p r i o r  t o  e x t r a c t i o n .  A f t e r  f i l t r a t i o n  e f f l u e n t  s c r u b b e r  water s o l i d s  
were k e p t  i n  a v i a l  wrapped w i t h  aluminum f o i l  t o  h e l p  m i n i m i z e  
p o s s i b l e  p h o t o d e g r a d a t i o n  of  t h e  sample .  The s o l i d  s a m p l e  w a s  
a l s o  k e p t  c o l d  p r i o r  t o  e x t r a c t i o n .  A n a l y t i c a l  q u a l i t y  c o n c r o l  is 
t h e  same as  t h a t  o u t l i n e d  i n  S e c t i o n  1 .3 .3 .  

1-75 



APPENDIX 1.3 

SAMPLE ANALYSIS QUALITY CONTROL 

INCLUDES 

1.3.6 Virgin Aggregate and Recycle Asphalt 
Pavement (RAP) 
1 . 3 . 6 . 1  Percent Moisture Determination Quality Control 
1.3.6.2 Smoke Point Analytical Quality Control 
1 . 3 . 6 . 3  Flash Point Analytical Quality Control 
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1.3.6 V i r g i n  Aggregate and Recycle Asphal t  Pavement (RAP) 

1 . 3 . 6 . 1  Pe rcen t  Mois tu re  Determinat ion Q u a l i t y  C o n t r o l  

A l a b o r a t o r y  oven was used t o  de t e rmine  t h e  moi s tu re  c o n t e n t  of 
t h e  v i r g i n  a g g r e g a t e  and r e c y c l e  a s p h a l t  pavement. The oven w a s  c l o s e l y  
c o n t r o l l e d  t o  105°C and monitored u s i n g  a d i a l  thermometer.  Close tempera- 
t u r e  c o n t r o l  e l i m i n a t e d  b i a s  t h a t  could be caused by f l u c t u a t i o n s  of t h e  
d r y i n g  t empera tu re .  The samples w e r e  allowed t o  d r y  o v e r n i g h t  and cooled 
t o  room t empera tu re  b e f o r e  t h e  f i n a l  weight d e t e r m i n a t i o n  was made. 

1 . 3 . 6 . 2  Smoke P o i n t  A n a l y t i c a l  Q u a l i t y  Control  

The RAP sample was hea ted  i n  an oven set  a t  140'F t o  remove any 
m o i s t u r e  t h a t  w a s  p r e s e n t .  Steam gene ra t ed  d u r i n g  sample h e a t i n g  can 
y i e l d  a f a l s e  smoke p o i n t .  A thermometer was used t o  measure t h e  tempera- 
t u r e  a t  which each RAP sample began t o  smoke. The thermometer w a s  c a l i -  
b r a t e d  i n  t h e  a p p r o p r i a t e  t empera tu re  r ange  u s i n g  an ASTM c e r t i f i e d  
thermometer, p r i o r  t o  t e s t i n g .  Care was t aken  d u r i n g  sample h e a t i n g  t o  
mix t h e  sample thoroughly t o  e n s u r e  even t empera tu re  d i s t r i b u t i o n  and 
minimize t h e  fo rma t ion  of  h o t  s p o t s .  Hot s p o t s  could r e s u l t  i n  low 
smoke p o i n t  r e a d i n g s .  

1 .3 .6 .3  F l a s h  P o i n t  A n a l y t i c a l  Q u a l i t y  Con t ro l  

The f l a s h  p o i n t  of t h e  AC used d u r i n g  the Sloan t e s t i n g  program 
w i l l  b e  determined by t h e  ASTM D92-Cleveland Open Cup Procedure.  Close 
adhe rence  t o  t h e  p r o t o c o l  s p e c i f i e d  by t h e  r e f e r e n c e  method is  n e c e s s a r y  
t o  e n s u r e  q u a l i t y  d a t a .  
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INCLUDES 

1 . 3 . 7  Data Reduc t ion  V e r i f i c a t i o n  
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1 . 3 . 7  Data Reduction V e r i E i c a t i o n  

S e v e r a l  s t e p s  were t aken  t o  v e r i f y  t h e  c o r r e c t n e s s  o f  
d a t a  r e d u c t i o n .  S t e p s  r o u t i n e l y  used  i n c l u d e :  

A l t e r n a t e  p rocedures  were used t o  reduce t h e  d a t a .  
An example i s  r e d u c i n g  s o u r c e  sampling d a t a  
by us ing  Rad ian ' s  Source  Sampling Data Reduction 
Program and comparing s e l e c t e d  r e s u l t s  a g a i n s t  
hand c a l c u l a t i o n s .  

A c e r t a i n  pe rcen tage  (approximately 10%) of t h e  
resu l t s  were r e c a l c u l a t e d  from raw d a t a  by someone 
u n a s s o c i a t e d  w i t h  the o r i g i n a l  d a t a  r e d u c t i o n .  

The  d a t a  was c a r e f u l l y  checked f o r  unexplained 
v a r i a n c e  and i n t e r n a l  c o n s i s t e n c y ,  i . e .  are t h e  
r e su l t s  c o n s i s t e n t  w i t h  expec ted  and /o r  o t h e r  
r e s u l t s .  

In a d d i t i o n  t o  t h e  above measures  s e v e r a l  s t e p s  were taken 
t o  h e l p  v e r i f y  t h e  accu racy  and completeness  of t h e  d a t a  g e n e r a t e d .  
These measures i n c l u d e :  

e All sampling d a t a  w a s  r eco rded  on preformated d a t a  
s h e e t s .  

A n a l y t i c a l  r e s u l t s  and c a l c u l a t i o n s  were r eco rded  
i n  bound l a b o r a t o r y  notebooks.  

Data t a b l e s  were made and reviewed f o r  completeness  
and accu racy .  

A l l  d a t a  t h a t  appeared t o  be o u t s i d e  expected 
r anges  were c a r e f u l l y  s c r u t i n i z e d  f o r  p r o c e s s  
u p s e t s  and r eana lyzed  a s  n e c e s s a r y .  

e Data generated w e r e  compared t o  p r o c e s s  o p e r a t i o n  
and system u p s e t s .  
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APPENDIX J 

SAMPLING AND ANALYSIS PROCEDURES 

INCLUDES 

5 .1  Summary of S o u r c e  Sampl ing  PKOcedureS 
J . l . 1  Summary of EPA R e f e r e n c e  Methods 1, 2 ,  3 ,  4 ,  5 E ,  and 9 
5 . 1 . 2  Changes a n d / o r  M o d i f i c a t i o n s  t o  EPA R e f e r e n c e  

5 . 1 . 3  P o l y n u c l e a r  A r o m a t i c  H y d r o c a r b o n s  (PAH) Sampl ing  

5.1 .4  P a r t i c l e  S i z e  D i s t r i b u t i o n  Samp1,ing a n d  Sample 

Methods d u r i n g  t h e  Test Program 

and Sample R e c o v e r y  P r o c e d u r e s  

Recovery  P r o c e d u r e s  
5.2 P r o c e s s  Sample  C o l l e c t i o n  P r o c e d u r e s  

5 . 2 . 1  V e n t u r i  S c r u b b e r  Water Sample C o l l e c t i o n  
5 . 2 . 2  

5 . 2 . 3  A s p h a l t  Cement Sample  C o l l e c t i o n  

5 .3 .1  T o t a l  O r g a n i c  Carbon A n a l y s i s  
5 .3 .2  P o l y n u c l e a r  A r o m a t i c  Hydrocarbon A n a l y s i s  
5 . 3 . 3  P a r t i c u l a t e  Mass A n a l y s i s  
5 . 3 . 4  P e r c e n t  M o i s t u r e  A n a l y s i s  
5 .3 .5  Smoke P o i n t  D e t e r m i n a t i o n  of R e c y c l e d  

5 . 3 . 6  Smoke P o i n t  and F l a s h  P o i n c  D e t e r m i n a t i o n  

5 . 3 . 7  Tota l  Suspended  S o l i d s / T o t a l  D i s s o l v e d  S o l i d s  
5.3.8 pH a n d  T e m p e r a t u r e  Measurements  

V i r g i n  . A g g r e g a t e  and R e c y c l e  A s p h a l t  Pavement 
Sample C o l l e c t i o n  

3.3 Sample A n a l y s i s  P r o c e d u r e s  

A s p h a l t  Payment 

of A s p h a l t  Cement 
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APPENDIX 5.1 

SUMMARY OF SOURCE SAMPLING PROCEDURES 

INCLUDES 

5.1.1 Summary of EPA Reference Methods 1, 2 ,  3, 4 ,  5E and 9 
5 . 1 . 2  Changes and /o r  M o d i f i c a t i o n s  t o  EPA Reference 

Methods 
5 . 1 . 2 . 1  M o d i f i c a t i o n s  t o  EPA Reference Method 1 
5 .1 .2 .2  M o d i f i c a t i o n s  t o  EPA Reference Method 3 
5 . 1 . 2 . 3  ModiEicat ions t o  EPA ReEerence Method 4 
5 . 1 . 2 . 4  M o d i f i c a t i o n s  t o  EPA Reference Method 5E 
5 . 1 . 2 . 5  M o d i f i c a t i o n s  t o  EPA Reference Method 9 

5 . 1 . 3  Po lynuc lea r  Aromatic Hydrocarbons (PAH) Sampling 
and Sample Recovery Procedures  
5.1.3.1 
5 . 1 . 3 . 2  

5.1.4 P a r t i c l e  
Recovery 
5 . 1 . 4 . 1  

5 . 1 . 4 . 2  

PAH Sampling Procedures  
PAH Sample Recovery 
S i z e  D i s t r i b u t i o n  Sampling and Sample 
Procedures  
P a r t i c l e  S i z e  D i s t r i b u t i o n  Sampling 
Procedures  
P a r t i c l e  S i z e  D i s t r i b u t i o n  Sample 
Recovery Procedures  
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J.l.1 P A  Reference Methods 1, 2 .  3 ,  4, 5E, and 9 

The following EPA Reference Methods were used during this emission test 

program. These methods are taken from the Environmental Reporter, Volume I - 
Federal Regulations, Section 121, "air," Appendix A .  

0 EPA Method 1 - Sample and Velocity Traverses for Stationary 
Soucc~<s. This method specifies the number and location of 
sampling points within a duct, taking into account duct size 
and shape and local flow disturbances. 

0 EPA Method 2 - Determination of Stack Gas Velocity and 
Volumetric Flowrate. This method specifies the measurement 
of gas velocity and flowrate using a pitot tube, manometer, 
and temperacure sensor. The physical dimensions of the pitot 
tube and its spatial relationship to the temperature sensor 
and any sample probe are also specified. 

e EPA Method 3 - Determination of Stack Gas Molecular Weight. 
This method describes the extraction of a gas sample from a 
stack, removal of moisture by condensation, and analysis of 
the resulting gas sample for  02, CO2, and CO by means of an 
Orsat apparatus. The assembly and operation of the required 
sampling train is specified. 

0 EF'A Method 4 - Determination of Moisture Concent in Stack Gases. 
This method describes the extraction of a gas sample from a 
stack and the removal and measurement of the moisture in that 
sample by condensation impingers. The assembly and operation 
of the required sampling train is specified. 

0 EPA Method 9 - Visual Determination of the Opacity of Emissions 
from Stationary Sources. This method describes how trained 
observers are to determine the opacity of emissions. The 
duration and frequency of observations, orientation of the 
observer with respect to the source, sun. and background, 
methods of data recording and calculation, and qualifications 
of observers are specified. 

0 EPA Method 5E - Determination of Particulate Emissions from 
the Wool Fiberglass Insulation Manufacturing Industry. 
method describes the collection of particulate matter and 

This 

total organic carbon (TOC) from a stack and the analytical 
specifications for the TOC analysis (see attachment). 
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Federal ficgiisler 1 Vol. 

IC) All monitoring devices r q u i r e d  
under this section are to be  recalibrated 

0 
quarterly in accord&ce wi th  procedures 
under $ M.13 (!:)(.l]. 
15cc. 111 of the C!can Air Act. as a m c n h l  

' 142 U.S.C. 7411) 

S 60.684 Recordkeeping and reporting 
requiremenis. 

(a] At 30-minute intervals during w c h  I 
2-hour test run of each per[ormoncc test 
of a wet scrubber cont:ol der.ice and at 
least once every 4 hours thereatter. the 

.. owner or operator shall record the 
measurements required b y  5 W.W(al. 

(b] At 30-minute intervals durinp each 
, 2-hour test run of each performance test 
of a wet electrostatic precipitator 
control device and at least once every 4 
hours therealtcr. the owner o r  operator 
shal l  record the measuremcnts required 
b y  0 W.G83[b]. except that the 
concentration 01 total residue in the 

..I water shall be recorded once during 
each performance test and once per day 

c 
I 
8 
# 
ili 
4 
II 
1 
tl 
ICI' 
s 
1:. 

P 

I '8 thereafter. 
(c) Records of the mensurements 

required in paragraphs (a) and (b) o f  this 
section must be retained lo r  at least 2 
years. 

Id)  Each owner o r  operator s h d l  
submit written semiannual reports of 
exceedances 01 control device operating 
perameter?l required to be monitored b y  
pnrasrsphs [a) and (b) of this recl ion 
and writ tcn documec!ation of. and a 

\ report of corrective maintenance 
rcquircd as a result of. quarterly 
ca1ibro:ions 0: the monitoring dcvices 
r e q u i d  in 5 W.tit~(c) .  For the pu;pose 

defined as any monitoring data Ihat are 
less thm 70 percent c f  the lowest value 
or greater than 130 percent of L k  hizhest 
value of each operating parameter 
recorded dunna the most recent 

.\ of these rcpor!% esceedances are 

' performance test. 
(e) Thc requirements of this sec l im 

r e a a i n  in force until and unless the 
Agency. in delegating enfurcement 
aathority to B Slate under seclion ; l l (c) 
of the Act. anprobes r c p o l i n g  
rcquirements or an ai lcirxi t ive means of 
coinoiiance surveiilance a iop ted  b y  
such state. In that event. ailecteu 
facilities within the State w i l l  be 
re l iewd of the obligatinn lo comply w i l h  
15:s section. provided that thcy comply 
wl th  the requirements eslnbllshcd hg the 
sta:e. 
[ S r c  114 oi the Claan A:r Acl. as dmeni+d 
(42 U.S.C. 741411 

5 60.685 1081 method. and procedwor 

of this parl. excupl as provided uader 
4 i;o.e(b). shall be used to determine 
compliance w i l h  D W.80:. :IS lol!uws: 

.- 

(a) Reference methods in Appendix A 

[I)  hlethod 1 for sample and velocity 
traverses: 1 

49, No. 26 1 Tuesday, February i. 1984 1 Proposed Rules 4GO1 - 
121 Method 2 for stack gas velocity 

(3) Method 3 lo r  stack gas dr j  

moss emission rate. R. shall be 
computcd os  follows: acd  volumetric flow rate: 

BxIO-' min-kg molecular weight: 
H=llxQ,x (4) Method 4 for stack gas inoistore 

content: and h-rnn .. --.o 
(5) Method 5E l o r  the measurement u l  

(b] The sampling time lor  each test 
particulate emissions. 

run shall be at least 2 hours and the 

be 2.55 dscm. 

conducted while the product w i th  the 

where: 
R=msse emission rate Ikg/h). 
C.=particulate concentration as determined 

by Relerence Method 5E (mg/dscml. 
Q4=stack gas volumetric now rate 38 

determined by Reference Mc!hod 2 
(dscm/min). 

of gas sampled shall 

(c) The performance test shall be  

highest loss o n  ignition (Loll expected 
to be produced by the aflected facil i ty i s  
being manufactured. 

(d) For each lest run. the particulate 

P=LXW,X M k  

le1 The glass pull rate. P. for the 
manufacturing l ine shall be computed as 
lollows: 

( Y ) .  h-8 

RxtO--I min-Mg 

where: 
P=glass p d l  rate (Mp/h). 
l = l i n e  Ppeed (mlmin). 
W,=trimmed mat width (ml. 
M-met gram weigh Ig/m?. 
LOI=loss on iwit ion (weigh1 percent). an 

determined by ASTM Standard Trs l  
Method DZ58C66. "lgnilion Luss of 
Cured Reinforced Resins" (incorporalcd 
hy reference--see D 80.17). 

gravimetrically after removal 01 uncombined 
w ~ t c r .  The condenied paniculate material 
collected in the impinger solution. is 
determined as total organic carbon ITOC) 
using a nondispenive infrared type of 
mdlyzer. The sum of the filtered particulatc 
mass and the condcnsed paniculate matter is 
reported am ihe total particulate mess. 

Z .ippamlus 
21 Sampling Tmin. T h e  equipment list for 

tho samplinp train i s  the same as dcsmbed in 
Scction 2.1 of Referenss Method 5 except as 
f o ~ ~ o w s :  

2.1.1 h b e  Liner. Same as describcd in 
Section 2.1.2 of Reference Method 5 escept 
tine only borosilicate or quartz glass l inen. 

212 FillerHolder. Same 81  described in 
sction 21.5 of Reference Mehod 5 -rh the 
addi!!on of a leek-light connection in tbe rear 
hd f  cf the fil:er holder designed for insertion 

For each 2-hour test run, &e average 
glass pull rate shall be  computed from at 
least three glass pul l  rates determined at 
in!crvals of at least 30 minutes during 
the test run. 

lr) For each lest m. Ihe Pafiiculate 
mass emission level. E shall be 
computed as follows: 

R 
E = -  

r... 

of a thwmocouple or o!her !emperalum qau:e 
fcr measunn8 the samrle gas exit 
tcmFcraturo. 

2.2 Sumple Recovery. The equipman1 Iia 
...* "-. for sxnp!e &rorery i s  (he lame as described 
n..L,C_ 

in Seclior. Z2 of Reference blelhad 5 except 
thme wash bottles are needed instead of two 
and ynly glara sloraga bottles and funnels 

€=mass nmisnion level lLa/hlgl. 
R=masn emission rate lhg/hl. 
P,=sverane d a m  pull rate Ihlaihl. may ne useo. 

analysis is the same as Section 23 of 

_ _  . . -  

ZJ ,-lnai.vsis. The equipment list fzr (Scc. 111 of the Clean Air Act. as amended 
I12 U.S.C. 74141 

follows: 2.3.1 Sumple Bkndcr or HmnGvnizer. 
Appendix A-Refemnca hlelhods M'aring t y p e  or ullrasocic. 

2.3.2 M O ~ P I I C  Slirmr. 
l 5 .3  Hwodermrc Svrmye. 0. to luFd 

. . . . .  
.. . .  

capacity. 

D d m s n  %todel915 with 215 B iniramd 
23.4 Tom1 Cl-anic Curbon .4noiyzer. 

..... 
insulation monulaclurinn sources. 3. He".mo. 

1.2 Principle. Particuldts mailer is 3.1 Sumpline The reaqents used in 
ni:hdraan isakineiicdls k o n  the louice acd 
collected on a #lass fiber filter mainlaincd a1 
P lemperature in the range of 1 s  +11'C 
(:;s'?ZSF] and in soIutioJs d O . 1  .VNaOli. 
The filtered paniculate mtlsi. which includes 
any material that condenses at or above the 
liltmiion tcmperiium. i s  determined 

s.,mpliny are the game a s  used in Rcfercncr 
hiethud 5 with Ihe addition 01 0.1 .V NaOH 
(iirsolve w 8 of ACS r r a ~ e n i  arade NaOH in 
Cistilled wmer and dilute to 1 lilcr). 

in ramplo recovery ore Ihe same as used in 
Reference %lethod 5 with the oddition nl 

3.2 Soample Recovery. The reaqenls ~ s i d  
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I. 49. No. 26 / Tuesdav. F e b r u i l r v  7. 4601 Federal Regisler / Vu1 

d;>tilled waler and 0.1 .%'SiiOti am dcscribcd 
in Spctian 3.1. 

.Ano/uis. The rcilpcnls u w d  in 
acn!ysio are the same xs in Rcfurcnr:l: 
!,lrthnd 5 excepl as follows: 

3.3.1 Corbon Dioxriic?.t'rcr I l o i m  
Uirti l led or deionized r t t tc r  thal has lieen 
fw5hIy boiled lor 15 minulcs and coulcd tu 
room temperature while preventing exposun: 
to arnhmt  air wilh a c m c r  vented with an 
niLarite tube. 

cccxcntrated r i i h  a druppcr. 

Dissolve 2.12Y p o i  dried potassium 
blJhthalate in C G - h e  water and to 1 l i ter  in 
a volumeiric f l a k  This sulutiun contains 
1.m mpl l  organir carbon. 
3.3.4 Inorpanic Carbon Slod Sohlion. 

Ifissolve 4.404 e anh\-drous sudium carbonatv 
in ahoul 5013 ml of CO..irre wter in a 1 l i t w  
volumelric flask Add  3.497 g anh,vdrour 
sodium bicarbonate lo the flask and dilute IO 

1 liter with CO1.frec water. This sohtiun 
contaiis 1.W mgll inorpanic carbon. 

3.3 

3.3.2 Iiyd,ochinrir: :i,.id I ICI. 

3.3.3 Olponlc C o h n  SILIUi h,l"Ii"il. 

3.3.5 O.T,Ten Cas. COdrce. 
1. Pmcedu-e 
4.1 Somplinp. The sampling pmcedumr 

are the same as in Section 4.1 oi RcferencP 
Meihod 5 ercepl as follows: 

t e m p e r a m  of h a  Filtered $as stream. rather 
than the filter wmpanmenl a u  tempcralurc 
IS maintained a1 120.214'C fZ48zZYF). 

4.1.2 Impinger Solurions. 0 ~ 1  N N a O H  is  
used in place of rater in the impinpen. The 
ro!umebof h a  M h t i O n S  ere the same an in 
Relermce Method 5. 

1.2 Sumpie Recovery. The sample 
recovery procedure is as fullows: 

ivaler is w e d  to rime and dean the probe 
pans prior to h a  acetone rime. Save parliona 
of h e  watu. acetone. and 0.1 A' NaOH uaed 
for cleanup a i  b l i l r h  following the procedure 
as In k t i M  4 2  of Reference Method 5. 

Canrainerha 1. The filter i. mmuved and 
stored in the same manner as m Section 4 2  of 
Reference Method 5. 

Coriloiner No. 2 Use water to rinse the 
sample nozlc.  probe. and fmnl  ha l fo f  lhr 
filter holder three limea in Ihe manner 
described in Section 4.2 of Rcference Mclhvd 
5 ercepl lhst no brushing is done. Put all the 
wash water in one conlsiner. real. and label. 

ConfoinerNo. 3. Rinse and brush the 
sample non le .  probe. and Iron1 half of the 
iiller holder with acetone as de3cribcd for 
Container No. 2 In Section 1.2 of Reiercnce 
Method 5. 

Conloiner~Vo. 4. Place the contcnt~  of ihe 
silica pel impinller in i t s  orininal coniainer a, 
described im container NO. 3 in Seclian 4.2 
of Reference Melhod 5. 

Conloinerhza 5. Mesaure the liquid in the 
iim three inpinRen and record the volume or 
weiehl a3 desmbed for the lmpingcr Waler 
in Section 4 2  of Refemnco Melhod 5 .  Do not 
discard &in l i qu id  bul place i t  in a sample 
container using a glass funnel IO aid in the 
bander fmm he impinairs or gradualcd 
cylinder I l l  usedl to the m n p l e  container. 
Rinse each impinpcr lhorouflhly wi th 0.1 N 
NaOH lhree limea. as well as lhe graduated 
cxlinder (il usedl and h e  IuMel.  and puI 
these rinsings in he same asmple container. 
Seal the container and label to clearly 
identify iu contenls. 

are the same a8 in Section 4.3 Reference 
hlethod 5 w i h  exception3 noted an iulluwn: 

Conloinerho. 1. Delerminution of weigh1 

4.1.1 Filfmtion Tempmlurr. The 

4 ~ 3  Anolrsis. The procedums lor analysis 

~ ~~ 

Main an the i i l t c r  i s  the same as dcrcribcd for 

\lc:lhr,d S c iccp l  thal lhr filters must be d r i d  
a i  70'zG'C fWF=IO'FJ and a1 ilmliienl 
presrurr. 

Contoinws Nvs. 2 ond.7 Anslyze thv 
c ~ r t ~ n t s  of Containen Nos. 2 and 3 as 
described far Gmlainer Su. 2 in Swliun 1.3 
of Reiercnce Method 5 except that 
e~*por i i t ~on  of ,he saepies must bc a1 
20- =s'C 168 F=IO'FI and at  nnibicnl 
pressure. 

as described iur Container Nu. 3 in Section 
4.3 oi Relerence Method 5 .  

-1'l.brer urd Acelone Blurh .' C , I : I I ( I ~ ~ P I S .  
Determine the water and acetone blanh 
values following the procedures lor Acclune 
Blank Container in Section 4.3 of Reiurence 
Xlcthod 5. Eraporale the am~p lcs  a t  ambient 
temperature I:o'?B'C fW21o'FII and 

cuntilinrr so. I .m sccttOn 4.3 o ~ R ~ ~ ~ ~ ~ ~ c ~  

Cn.~!oi.~r.Yta.  4, Weiph the spent si l ica p#:l 

iot.tl organic carbon. perfurn two anal?ses 
on S U C C E S S ~ V ~  identical samp lw  iic.. total 
carbon and inorssnic carbon. The desired 
quantity i3 the difference between the IWO 
values obtained. Both analyses a r e  based on 
conversion of aample carbon inlo carbon 
dimide lor messyRment by a nondirpemivc 
inirilred anaiyzer. Resulir of analyse. register 
as peaks on a strip char1 recorder. 

uperstinp pammecers for the two channcls 
involve the combustion tube packing mutcriid 
and Imperature. In the iota1 carbon C h i l M C l .  
a hi:h tempemlum 19WC ll7WFlI furn~ci!  
heals a Hartellny combustion lube packed 
with cuball oxide-impregnated asbestos f ibc r~  
l h c  ory~en in the c a h c r  pas. Ihc elevated 
Icmprrature. and calalytic effect of the 
packing result in oxidation of both oqanic 
end inorpanic carbonaceous material to C(x 
and slearn. In the inmgsnic carbon channel. a 
1 0 1  temperature ( 1 W C  (3M'Fll furnHce heats 
a plwn tube congaining quartz chipa.weiied 
with 85 percent phosphoric acid. 1-he acid 
libwatcs C G  and steam from inorpanic 
carbonates- The operating lempemture i s  
below thal required to oxidize organic matter. 
Fallow the manufactunr'a instructions ior 
ssrambly. tntinp. calibration. and opratian 
of the amlyzrr. 

As nampla collected in 0~1 N NaOli often 
contern a high messwe of inorpanic carbon 
thal inhibits repealable dclerminatiolu of 
TOC. sample pretreatment iQ necessary. 
Measure and record Ihe liquid volume of each 
sample. If the sample conlains d i d a  or an 
immiscible liquid. homopenire the sample 
with a blender or ultrasonics unlil 
rvlirfanory repealability i s  obtained. 
Trsnsler a representalivc portion of IO IO 15 
ml to B m m l  beaker. acidiiy wi th about 2 
drops of concenbated HCI to a p H  of 2 or 
lean. Warm the acidified sample a1 5o'C 
fl2O'F) in a waler bath for 15 minules. While 
slimng the sample w i th  a malpletic niirrer. 
withdraw a ZO to 5O-pl sample fmm Ihe 
besker and inject i t  into the tolal carbon pon 
01 the analyzer. Mesaura the peak height. 
Repeat the inicctions umil lhrec consemtive 
peuks are obtained wilhin *IO percem ol the 
average. 

Repeal the analyses for all the sernplea and 
Ihe 0.1 N N a O H  b lank  Prepare standard 
curves for total carbon and for inorganic 
carbon of 10.20. 30. 40.50. Bo. Bo. and 100 mu/ 
1 by diluting with COI-free waicr Io. Zu. 30. 
40. and 50 ml of the IWO stock sohlions IO 

The principle difference, between 

nnmenrlaiuie far the c n l ~ ~ l a t i o n ~  are he 
same aedercribed in Section 8 of Refcrencc 
Method 5 r i l h  Ihe addition of the IollowinN: 

n 1"tk"l c',/icc:ed 

m.=fo.wllfCWVJ Fa. 5E-2 
Where: 
0.001 =Llm per millililer. 
m.=h.lass of condenaed particuble material 

collected in the impinpwm rnrusured 
T O C  mg. 

sample from TOC annlysis in Section 1.3. 
mgll. 

0.1 A 1 o . s ~  of Concr~r.~nd~~'url~~:ul~f~~ 

C,=Coilcentrstiun o fTOC in [he liquid 

V,rTotal volume of l iquid samplu. mi. 
0.2 Concen1rrr:ion oi Condwucd 

Porriculole r~merrol. 
~ ~ l O . u O l I l ~ s / V . &  Eq. SF-3 

Where: 
0.001 =Grama per milligram. 
C1s Concenmtion of candenscd P~IIINIYI~ 

matter in stack gsa. d? basis. corrrciud 
Io standard conditions. p!dscm. 

vm,,,=Volums oigan sample m i m u r e d  by 
the dry gam meter. corrrctiid tu  rtendxrd 
CondilionS. drcm. f r m  Scciinn 6.3 n I  
Reference Method 5. 

6.3 T o l d  Porliculcre C ~ n w  
C, = C. f C. 
Where: 
C,=Total paniculute conc~.niii i i i im 'Irg 

E q ~  5 - 1  

basis. comcted to standard conditauni. 
p/dem. 

m m e r  in slack ~ a a .  dry basis. cormled 
to standard conditions. ~Iasscm. irom 
Eqoalion 5-8 of Reiercnce Method 5. 

7. L l i l i l i ~ ~ m ~ h ~ r  The bibliography i g  Ihe 
samc as in Section 8 of Reiercnce h~lclharl 5 
Fith thc addition of the following: 

7.1 American Public Hsalth A s s o ~ i a t i u ~ ~ .  
American Water Works Associalion, Water 
Pollulion Control Federation. Slandard 
Methods lor the Examination of Walcr and 
Waslewatcr. Fifteenth Edilian. Warhinptm 

r>'R hr - F J d  -: II.5 nml 

lyLuyi coo€ urpyul 

 concentration of filtered paniculate 

. 

D.C. mno. 
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5 . 1 . 2  Changes and /o r  M o d i f i c a t i o n s  t o  EPA Reference Methods 

5 . 1 . 2 . 1  Modi f i ca t ions  t o  EPA Reference Method 1 

The u n c o n t r o l l e d  emis s ions  sampling l o c a t i o n  d i d  not meet 
t h e  minimum'requirements set f o r t h  i n  E P A  Method 1 due t o  t h e  duc t  
c o n f i g u r a t i o n .  Samples were c o l l e c t e d  a t  t h e  v e r t i c a l  s e c t i o n  of 
duc t  t h a t  was d i r e c t l y  a t t a c h e d  t o  t h e  i n l e t  of t h e  v e n t u r i  s c r u b b e r .  
It w a s  b e l i e v e d  t h i s  l o c a t i o n  o f f e r e d  t h e  b e s t  a l t e r n a t i v e  f o r  c o l -  
l e c t i n g  r e p r e s e n t a t i v e  u n c o n t r o l l e d  p a r t i c u l a t e  samples.  A t o t a l  of 1 6  
sampling p o i n t s  were u s e d  t o  c h a r a c t e r i z e  t h e  u n c o n t r o l l e d  emis s ions .  
A g r e a t e r  number of sampling p o i n t s  were no t  f e a s i b l e  due t o  t h e  h igh  
p a r t i c u l a t e  l o a d i n g .  The vo lumet r i c  g a s  f low r a t e  determined a t  t h e  
v e n t u r i  i n l e t  compared f a v o r a b l y  w i t h  t h e  v e n t u r i  o u t l e t  gas  flow 
r a t e  ( w i t h i n  3%) .  Th i s  comparison l e n d s  c r e d i b i l i t y  t o  t h e  sampling 
p o i n t  s e l e c t i o n  of t h e  u n c o n t r o l l e d  emis s ions .  

5 . 1 . 2 . 2  M o d i f i c a t i o n s  t o  EPA Reference Method 3 

The f l u e  gas  molecular  weight d e t e r m i n a t i o n  was preformed 
u s i n g  t h e  s i n g l e  p o i n t  g rab  sample t echn ique .  The a n a l y s i s  o f  t h e  
g a s  sample was then performed u s i n g  a F y r i f &  gas  a n a l y z e r  i n s t e a d  
o f  an Orsat@ gas  a n a l y z e r .  

5 . 1 . 2 . 3  M o d i f i c a t i o n s  t o  EPA Reference Method 4 

Mois tu re  d e t e r m i n a t i o n s  were performed s imul t aneous ly  w i t h  
t h e  c o l l e c t i o n  of  p a r t i c u l a t e  mass and t o t a l  o r g a n i c  carbon d u r i n g  
E P A  Reference Method 5 E .  The i m p i n g e r  s o l u t i o n  c o n s i s t e d  of 0 .1  N 
IiaOH i n s t e a d  o f  water. 

5 . 1 . 2 . 4  M o d i f i c a t i o n s  t o  EPA Reference Method 5 E  

A modified v e r s i o n  of t h e  sampling procedure s p e c i f i e d  i n  
EPA Reference Method 5E w a s  used t o  de t e rmine  t h e  p a r t i c u l a t e  
emis s ions  of  t h e  v e n t u r i  i n l e t  and o u t l e t .  M o d i f i c a t i o n s  t o  EPA 
Reference Method 5E inclu'ded: 

a e l i m i n a t i n g  t h e  probe and n o z z l e  w a t e r  r i n s e  p r i o r  
t o  t h e  a c e t o n e  probe and n o z z l e  r inse 

a r e c o v e r i n g  t h e  i n d i v i d u a l  NaOH impinger samples ,  

a i n s t a l l i n g  a v a r i a b l e  t r ans fo rmer  t o  c o n t r o l  t h e  
probe t empera tu re  t o  250'F * 25OF. and 

a i n s t a l l i n g  a t i m e  p r o p o r t i o n i n g  t empera tu re  con- 
t r o l l e r  t o  ma in ta in  t h e  t empera tu re  of t h e  g a s  
stream downstream of t h e  f i l t e r  h o l d e r  a t  250°F 2 10°F 
( c o n t r o l l e r  accu racy  f l% of  f u l l  scale - 400'F). 
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5.1 .2 .5  M o d i f i c a t i o n s  t o  EPA Reference Method 9 

The tes t  p l an  s t a t e d  t h a t  v i s i b l e  o p a c i t y  measurements would 
be taken a t  s e v e r a l  d i s t a n c e s  from t h e  s t a c k  to  e v a l u a t e  condensat ion 
of hydrocarbons and b l u e  haze fo rma t ion .  During a c t u a l  t e s t i n g ,  
o p a c i t y  measurements were performed on ly  acco rd ing  t o  EPA Method 9 
p r o t o c o l  and n o t  a t  v a r i o u s  d i s t a n c e s  from t h e  s t a c k .  V i s i b l e  emission 
o b s e r v a t i o n s  were performed on ly  a g a i n s t  a c l e a r ,  b l u e  sky background. 
This  minimizes i n t e r f e r e n c e s  t h a t  c a n  occur  when r e a d i n g  a condensed 
hydrocarbon plume w i t h  a cloudy o r  g rey  sky background. 
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5.1.3 P o l y n u c l e a r  Aromatic  Hydrocarbon (PAH) Sampling and Sample 
Recovery P r o c e d u r e s  

5 . 1 . 3 . 1  PAH Sampling P rocedures  

F i g u r e  J-1 i l l u s t r a t e s  t h e  sampl ing  t r a i n  t h a t  was used t o  
c o l l e c t  s a m p l e s  of  t h e  g a s  stream f o r  PAH a n a l y s i s .  The PAH sample  
c o l l e c t i o n  p r o c e d u r e  i s  similar t o  t h e  p a r t i c u l a t e  l o a d i n g  p rocedure  
(€PA Method 5 E ) .  The major  d i f f e r e n c e s  between t h e  two sys t ems  
i n c l u d e  impinger  c o n f i g u r a t i o n .  c o n t e n t s ,  and s a m p l e  r e c o v e r y  p r o c e d u r e s .  

The PAH impinger  t r a i n  c o n s i s t e d  of a d r y  impinge r  f o r  J 
c o o l i n g  down t h e  gas  b e f o r e  e n t e r i n g  t h e  g l a s s  c a n i s t e r  c o n t a i n i n g  
XAD-2 r e s i n  f o r  PAH a d s o r p t i o n .  Fol lowing  t h e  XAD-2 r e s i n  c a n i s t e r  
w a s  a second d r y  impinger  f o r  c o l l e c t i o n  of  any  c o n d e n s a t e  o c c u r r i n g  
d o u r s t r e a m  of  t h e  XAD-2 r e s i n .  The t h i r d  impinger  c o n t a i n e d  s i l i c a  
g e l  € O K  f i n a l  m o i s t u r e  removal .  The g l a s s w a r e  i n  t h e  h o t  box,  t h e  
two d r y  i m p i n g e r s ,  and t h e  XAD-2 r e s i n  c a n i s t e r  were wrapped w i t h  
aluminum f o i l  t o  r e d u c e  sample  e x p o s u r e  t o  u l t r a v i o l e t  r a d i a t i o n ,  
which can  c a u s e  p o s s i b l e  p h o t o d e g r a d a t i o n  of t h e  PAH's.  

P r i o r  t o  sampl ing ,  t h e  p a r t i c u l a t e  f i l t e r s  used d u r i n g  PAH 
s a m p l e  c o l l e c t i o n  were e x t r a c t e d  w i t h  me thy lene  c h l o r i d e ,  baked a t  
275°F f o r  f o u r  h o u r s ,  and then  d e s s i c a t e d  and weighed.  The f i l t e r s  
were s t o r e d  i n  g l a s s  p e t r i  d i s h e s  t h a t  had p r e v i o u s l y  been r i n s e d  
w i t h  methylene  c h l o r i d e .  

A t h r e e - s t e p  e x t r a c t i o n  w a s  used  t o  p r e p a r e  t h e  XAD-2 r e s i n  
f o r  u se .  Methanol ,  p y r i d l i n e .  and e t h e r  r e s p e c t i v e l y  were used  t o  
e x t r a c t  t h e  r e s i n .  The r e s i n  w a s  extracted u s i n g  a s o x h l e t  e x t r a c t o r  
f o r  24 h o u r s  w i t h  each  s o l v e n t .  Fo l lowing  e x t r a c t i o n ,  t h e  r e s i n  was 
s t o r e d  under  methanol  u n t i l  i t s  u s e .  

5 .1 .3 .2  PAH Sample Recovery 

Upon comple t ion  of  s a m p l i n g ,  t h e  sampl ing  t r a i n  was r e t u r n e d  
t o  t h e  mob i l e  l a b o r a t o r y  f o r  sample r e c o v e r y .  I n c a n d e s c e n t  l i g h t s  
were used i n  t h e  mob i l e  l a b o r a t o r y  d u r i n g  sample r ecove ry  t o  
minimize p o s s i b l e  PAH p h o t o d e g r a d a t i o n .  The n o z z l e  and g l a s s  
p r o b e  l iner  were brushed  and r insed  w i t h  me thy lene  c h l o r i d e .  
A l l  i n t e r c o n n e c t i n g  g l a s s w a r e  in t h e  ho t  box and impinge r  t r a i n  
( e x c e p t  t h e  s i l i c a  g e l  imp inge r )  were a l s o  r i n s e d  w i t h  me thy lene  
c h l o r i d e .  The methylene  c h l o r i d e  r i n s e s  were s t o r e d  i n  amber g l a s s  
b o t t l e s  w i t h  t e f l o n  l i d  i n s e r t s .  The f i l t e r  w a s  t r a n s f e r r e d  t o  i t s  
o r i g i n a l  g l a s s  p e t r i  d i s h  and wrapped .wi th  aluminum f o i l  t o  p r o t e c t  i t  
f rom d i r e c t  l i g h t  d u r i n g  s t o r a g e  and sh ipment .  The XAD-2 r e s i n  w a s  
r i n s e d  from t h e  c a n i s t e r  i n t o  a p i n t  B a l l 8  j a r  w i t h  me thy lene  c h l o r -  
i d e .  The j a r  w a s  s e a l e d  w i t h  a t e f l o n - l i n e d  cap  and wrapped w i t h  
aluminum f o i l  f o r  t r a n s p o r t .  
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5.1.4 P a r t i c l e  S i z e  D i s t r i b u t i o n  S a m p l i n g  a n d  Sample Recovery 
P r o c e d u r e s  

5 . 1 . 4 . 1  P a r t i c l e  S i z e  D i s t r i b u t i o n  S a m p l i n g  P r o c e d u r e s  

The p a r t i c l e  s i z e  d i s t r i b u t i o n  a t  the v e n t u r i  i n l e t  was 
d e t e r m i n e d  u s i n g  a n  A n d e r s e n  High  C a p a c i t y  S t a c k  Sampler  (AHCSS). 
The AHCSS was c h o s e n  b e c a u s e  o f  i t s  a b i l i t y  t o  h a n d l e  g a s  streams 
w i t h  a h i g h  p a r t i c u l a t e  l o a d i n g  w i t h o u t  ' o v e r l o a d i n g  the s t a g e s  o r  
u s i n g  u n a c c e p t a b l y  s h o r t  s a m p l i n g  t imes.  The AHCSS c o n s i s t s  o f  
two i m p a c t i o n  c h a m b e r s ,  f o l l o w e d  by a c y c l o n e  and a back-up 
a b s o l u t e  t h i m b l e  ( s e e  F i g u r e  5 -2 ) .  The p a r t i c l e s  are  f r a c t i o n a t e d  
i n t o  € o u r  s i z e  r a n g e s  which  c a n  b e  p l o t t e d  t o  r e p r e s e n t  t h e  e n t i r e  
s i z e  f r a c t i o n .  P r e p a r a t i o n  o f  the  i m p a c t o r  f o r  u s e  r e q u i r e s  t h a t  
i t  b e  washed w i t h  s o a p  and r i n s e d  w e l l  w i t h  w a t e r  t o  remove a l l  
t h e  s o a p .  The AHCSS i s  then w i p e d  w i t h  a c l e a n ,  l i n t - f r e e  c l o t h  
a n d  r i n s e d  w i t h  a c e t o n e  t o  c o m p l e t e  d r y i n g  a n d  t o  remove a n y  o i l  
w h i c h  may b e  p r e s e n t .  

0 

A r i g h t  a n g l e  p r o b e  a n d  s t r a i g h t - n e c k  i s o k i n e t i c  s a m p l i n g  
n o z z l e  was u s e d  t o  a l l o w  t h e  AHCSS t o  b e  o r i e n t e d  i n t o  t h e  g a s  
stream. Use o f  t h e  s t r a i g h t  n o z z l e  m i n i m i z e s  t he  e f f e c t  of p r e -  
i m p a c t i o n  o f  l a r g e r  p a r t i c l e s  t h a t  m i g h t  o c c u r  w i t h  a g o o s e  n e c k  
n o z z l e .  F i g u r e s  .I-2 and 5-3 g r a p h i c a l l y  d e p i c t  t h e  AHCSS 
i m p a c t o r ,  the  s a m p l i n g  t r a i n ,  and s a m p l e r  s t a c k  o r i e n t a c i o n  
r e s p e c t i v e l y .  

P a r t i c l e  s i z e  d i s t r i b u t i o n  s a m p l i n g  was p e r f o r m e d  a t  a 
s i n g l e  p o i n t  of a v e r a g e  v e l o c i t y  i n  t h e  f l u e  g a s  stream. T h i s  
s a m p l i n g  p o i n t  w a s  s e l e c t e d  f r o m  p r e v i o u s  v e l o c i t y  t r a v e r s e  d a t a .  
I s o k i n e t i c  s a m p l i n g  f l o w  rates a t  t h e  i m p a c t o r  n o z z l e  were p r e -  
c a l c u l a t e d  b a s e d  on v e l o c i t y  d a t a  o b t a i n e d  d u r i n g  ear l ie r  s a m p l i n g  
(EPA Method 5E a n d  P o l y n u c l e a r  A r o m a t i c  Hydrocarbon S a m p l i n g ) .  
O p e r a t i o n  oE t h e  AHCSS r e q u i r e s  t h a t  t h e  f l o w  r a t e  t h r o u g h  t h e  
i m p a c t o r  b e  k e p t  c o n s t a n t .  This  r e q u i r e m e n t  e l i m i n a t e s  t h e  pos-  
s i b i l i t y  o f  a d j u s t i n g  t h e  f l o w  r a t e  i f  v a r i a t i o n s  i n  g a s  v e l o c i t y  
o c c u r s .  

P r i o r  t o  s a m p l i n g ,  the  AHCSS was a l l o w e d  t o  p r e h e a t  i n  t h e  
d u c t  f o r  a p p r o x i m a t e l y  45 m i n u t e s  t o  a l l o w  ample  time f o r  t h e  u n i t  
t o  r e a c h  t h e r m a l  e q u i l i b r i u m  w i t h  t h e  E l u e  g a s .  

5 . 1 . 4 . 2  P a r t i c l e  S i z e  D i s t r i b u t i o n  Sample  Recovery  P r o c e d u r e s  

When s a m p l i n g  was c o m p l e t e d ,  t h e  AHCSS was b r o u g h t  
b a c k  t o  t h e  l a b  and a l l o w e d  t o  c o o l .  Care w a s  t a k e n  d u r i n g  t h i s  
s t e p  t o  e n s u r e  t h a t  t h e  s t a g e s  were n o t  d i s t u r b e d .  Each s t a g e  
w a s  c a r e f u l l y  removed, o n e  a t  a time, and t h e  p a r t i c u l a t e  mat te r  
b r u s h e d  i n t o  a t a r e d  p e t r i  d i s h .  F o l l o w i n g  t h i s  s t e p  e a c h  s t a g e  
w a s  r i n s e d  w i t h  a c e t o n e  and b r u s h e d  i f  n e c e s s a r y  t o  remove any  
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remaining p a r t i c u l a t e  matter. The backup a b s o l u t e  thimble was 
removed and p l aced  i n  a g l a s s  Bal l@ j a r  i n  a p o s i t i o n  t h a t  would 
keep i t  u p r i g h t  du r ing  t r a n s p o r t  back t o  Aus t in .  The p e t r i  d i s h e s  
and th imbles  were packed i n  d e s s i c a t o r s  f o r  t r a n s p o r t .  

The sample a n a l y s i s  c o n s i s t e d  of t h e  fo l lowing :  

a t h e  weighing to  a c o n s t a n t  weight o f  t h e  p a r t i c u l a t e  
matter i n  each s t a g e  and t h e  backup th imbles ;  and 

a e v a p o r a t i o n  of t h e  a c e t o n e  r inses  and t h e  weighing 
of t h a t  r e s i d u e .  

The samples which had been t r a n s p o r t e d  i n  d e s s i c a t o r s  were 
ready t o  weigh fo l lowing  t h e i r  r e t u r n  t o  R a d i a n ' s  Aus t in  l a b o r a t o r i e s .  
T h e s e  samples were w e i g h e d  a t  24-hour i n t e r v a l s  u n t i l  t h e  we igh t s  
agreed t o  w i t h i n  0.5 mg o r  1 p e r c e n t  of t h e  t o t a l  p a r t i c u l a t e  mass. 

T h e  a c e t o n e  r i n s e s  were t r a n s f e r r e d  t o  c l e a n  t a r e d  beakers  
and evapora t ed  t o  d r y n e s s  a t  room t empera tu re  and p r e s s u r e .  They 
were then d e s s i c a t e d  24 hours  and weighed a t  24-hour i n t e r v a l s  u n t i l  
a c o n s t a n t  w e i g h t  was ach ieved .  

A d e t a i l e d  d i s c u s s i o n  of  the d a t a  r e d u c t i o n  procedure used 
t o  i n t e r p r e t  t h e  AHCSS d a t a  is p r e s e n t e d  i n  Appendix 8 . 4 .  
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5 . 2 . 1  
5 . 2 . 2  

5.2.3 

5 . 2 . 4  

APPENDIX 5 . 2  

PROCESS SAMPLE COLLECTION PROCEDURES 

INCLUDES 

V e n t u r i  S c r u b b e r  Water Sample  C o l l e c t i o n  
V e n t u r i  S c r u b b e r  P . r o c e s s  M e a s u r e m e n t s  
5 . 2 . 2 . 1  V e n t u r i  S c r u b b e r  Water F l o w  

R a t e  M e a s u r e m e n t s  
5 . 2 . 2 . 2  V e n t u r i  S c r u b b e r  P r e s s u r e  Drop 

M e a s u r e m e n t s  
V i r g i n  A g g r e g a t e  and R e c y c l e  A s p h a l t  
Pavemen t  S a m p l e  C o l l e c t i o n  
A s p h a l t  Cement S a m p l e  C o l l e c t i o n  
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5 . 2 . 1  V e n t u r i  Sc rubbe r  Water Sample C o l l e c t i o n  

Sc rubbe r  water i n f l u e n t  and e f f l u e n t  s amples  w e r e  c o l l e c t e d  
d u r i n g  t h e  f i e l d  t e s t i n g  program. Sc rubbe r  wa te r  was c o n t a i n e d  i n  
two e a r t h e n  ponds n e a r  t h e  v e n t u r i  s c r u b b e r .  Water was s u p p l i e d  t o  
t h e  v e n t u r i  s c r u b b e r  by means of an above-the-ground pump. The pump 
i n t a k e  l i n e  f l o a t e d  n e a r  t h e  end of o n e  pond. Water from t h e  s c r u b b e r  
flowed by g r a v i t y  th rough  an & i n c h  d i a m e t e r  PVC p i p e  i n t o  t h e  
second pond. 

Samples of  s c r u b b e r  water t o  t h e  v e n t u r i  were c o l l e c t e d  by 
opening  a n  i n l i n e  v a l v e  on t h e  d i s c h a r g e  s i d e  of  t h e  f eed  pump. 
S a m p l e s  of  t h e  v e n t u r i  s c r u b b e r  e f f l u e n t  were c o l l e c t e d  by p a s s i n g  
a beake r  a t t a c h e d  t o  a rod  th rough  t h e  f lowing  stream. 

Dur ing  e a c h  Method 5 E  and PAH sampl ing  r u n  two v e n t u r i  
i n l e t  and v e n t u r i  e f f l u e n t  water samples  were t a k e n .  No .wa te r  
samples  were t a k e n  c o n c u r r e n t  w i t h  p a r t i c l e  s i z e  d i s t r i b u t i o n  
sampl ing  runs. 
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5 . 2 . 2  Ven tu r i  Scrubber  P r o c e s s  Measurements 

5 . 2 . 2 . 1  V e n t u r i  Scrubber Water Flow Rate Measurements 

The t o t a l  f low ra te  o f  wa te r  t o  t h e  v e n t u r i  was monitored 
u s i n g  a S igne t  S c i e n t i f i c  paddle-wheel F l o s e n s o f i  and a f low s e n s o r  
provided by t h e  Sloan Company. During t h e  f i r s t  day of t e s t i n g  
bo th  r e a d i n g s  were taken and. an ave rage  E l o m a t e  r e p o r t e d .  On 
5-10-84 t h e  S igne t  S c i e n t i f i c  F l o s e n s o f i  malfunct ioned and a l l  s u b -  
s equen t  d a t a  was t aken  from S loan’ s  f l o w  s e n s o r  e x c l u s i v e l y .  A 
ten-gal lon p e r  minute  c o r r e c t i o n  f a c t o r  was a p p l i e d  t o  a l l  of t h e  
Sloan f low senso r  r e a d i n g s  t o  y i e l d  v a l u e s  comparable w i t h  t hose  
recorded on 5-8-84. A l l  d a t a  w a s  r eco rded  by M R I  p e r s o n n e l .  

5 . 2 . 2 . 2  V e n t u r i  Scrubber Pressure Drop Measurements 

Two p r e s s u r e  t a p s  were i n s t a l l e d  i n  t h e  v e n t u r i  s c rubbe r  
sys t em so Radian cou ld  i n s t a l l  a XagnehelicB gauge f o r  u s e  i n  
monitor ing t h e  v e n t u r i  p r e s s u r e  drop.  One t a p  w a s  i n s t a l l e d  up-  
s t r eam and t h e  second t a p  was i n s t a l l e d  d o m s t r e a m  of t h e  v e n t u r i  
s c rubbe r .  Upon a r r i v i n g  o n - s i t e ,  Radian no ted  t h a t  both p r e s s u r e  
t a p s  were plugged s h u t  w i t h  s o l i d s .  The  downstream t a p  could no t  be  
unplugged. ‘3aecause of t h e  plugged t a p ,  t h e  p r e s s u r e  drop a c r o s s  t h e  
v e n t u r i  s c rubbe r  was measured u s i n g  a wa te r  manometer s u p p l i e d  by 
t h e  Sloan C o n s t r u c t i o n  Company. The wa te r  manometer was mounted on 
t h e  f r o n t  end o f  t h e  m i s t  e l i m i n a t o r .  P. minor problem was encountered 
w i t h  wa te r  g e t t i n g  i n  t h e  l i n e s  p e r i o d i c a l l y .  When t h i s  o c c u r r e d , t h e  
l i n e s  had t o  be blown o u t  w i t h  i n s t rumen t  a i r .  

5 . 2 . 3  V i rg in  Aggregate and Recycle Asphal t  Pavement Sample 
C o l l e c t i o n  

Samples of v i r g i n  a g g r e g a t e  and r e c y c l e  a s p h a l t  pavement 
were c o l l e c t e d  from t h e  conveyor b e l t s  a s  t h e  m a t e r i a l s  were t r a n s -  
p o r t e d  from s t o r a g e  t o  t h e  drum mixer .  One v i r g i n  a g g r e g a t e  
and one r e c y c l e  a s p h a l t  pavement sample was c o l l e c t e d  d u r i n g  each 
EPA Method 5E and PAH sampling run.  The g rab  samples were t aken  
u s i n g  a me ta l  scoop and l a r g e  c o l l e c t i o n  t r a y .  The samples were coned and 
q u a r t e r e d  t o  o b t a i n  a r e p r e s e n t a t i v e  sample and then t aken  d i r e c t l y  
t o  t h e  mobile  l a b o r a t o r y  for moi s tu re  a n a l y s i s .  A d d i t i o n a l  RAP material 
was s t o r e d  and r e t u r n e d  f o r  smoke p o i n t  a n a l y s i s .  

5.2.4 Asphal t  Cement Sample C o l l e c t i o n  

A sample of t h e  a s p h a l t  cement f e d  t o  t h e  drum mixer was c o l -  
l e c t e d  on May 10, 1984 when a new shipment a r r i v e d  by t r u c k .  
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SAMPLE ANALYSIS PROCEDURES 
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Asphalt Payment 
Smoke Point and Flash Point Determination 
of Asphalt Cement 
Total Suspended SolidslTotal Dissolved 
Solids Analysis 
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5 . 3  Sample A n a l y s i s  Procedure 

5 .3 .1  T o t a l  Organic Carbon (TOC) Ana lys i s  

The TOC c o n t e n t  of t h e  EPA Method 5E sodium hydroxide impinger 
s o l u t i o n  w a s  determined i n s t r u m e n t a l l y  u s i n g  t h e  p rocedure  s p e c i f i e d  
i n  EPA Method 5E. A Beckman Model 915 B T o t a l  Carbon Analyzer w a s  used 
t o  de t e rmine  t h e  t o t a l  carbon c o n t e n t  and t o t a l  i n o r g a n i c  carbon 
c o n t e n t  o f  t h e  sample. The c o n c e n t r a t i o n  of  carbon p r e s e n t  i n  t h e  
sample w a s  determined by comparing t h e  sample r e s u l t s  w i t h  t h e  r e s u l t s  
o f  s t a n d a r d s  p repa red  u s i n g  potassium hydrogen p h t h a l a t e .  The t o t a l  
o r g a n i c  carbon c o n t e n t  was determined by s u b t r a c t i n g  t h e  t o t a l  i n o r g a n i c  
carbon c o n t e n t  from the t o t a l  carbon c o n t e n t .  

5 . 3 . 2  Po lynuc lea r  Aromatic Hydrocarbon (PAH) Ana lys i s  

T h i s  s e c t i o n  o u t l i n e s  the sample p r e p a r a t i o n  and a n a l y s i s  
p rocedures  used t o  de t e rmine  t h e  c o n c e n t r a t i o n  of PAH p r e s e n t  i n  t h e  
PAH sampling t r a i n  samples and sc rubbe r  water s a m p l e s .  

5 . 3 . 2 . 1  P r e p a r a t i o n  and Ana lys i s  of PAH Sampling T r a i n  Samples 

The PAH sampling t r a i n  produced f i v e  sample f r a c t i o n s :  

e t h e  methylene c h l o r i d e  n o z z l e  and probe r i n s e ,  

e t h e  f i l t e r ,  

e t h e  f i r s t  impinger condensa te  and methylene 
c h l o r i d e  g l a s sware  r i n s e  of t h e  g l a s sware  
downstream of t h e  f i l t e r  and upstream of t h e  
XAD-2 resin c a n i s t e r ,  

e t h e  XAD-2 r e s i n  and methylene c h l o r i d e  r inse,  and 

e t h e  second impinger condensa te  and methylene 
c h l o r i d e  r i n s e  of the g l a s s w a r e  downstream of  t h e  
XAD-2 resin c a n i s t e r  and p r i o r  t o  t h e  s i l i c a  g e l  
impinger . 

S o l i d  samples were e x t r a c t e d  i n  s o x h l e t  e x t r a c t o r s  f o r  
twenty-four hour s  w i t h  methylene c h l o r i d e .  The s o l i d  samples inc luded :  

e t h e  f r o n t - h a l f  c a t c h  (p robe  and n o z z l e  r inse p l u s  
t h e  f i l t e r ) ,  and 

e t h e  XAD-2 r e s i n .  
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The methylene c h l o r i d e  r i n s e s  a s s o c i a t e d  w i t h  t h e  s o l i d  
sample f r a c t i o n s  were inc luded  i n  t h e  s o x h l e t  e x t r a c t i o n s .  

Liquid samples were e x t r a c t e d  i n  con t inuous  water e x t r a c t o r s  
f o r  twenty-four hour s  w i t h  methylene c h l o r i d e .  The l i q u i d  samples 
inc luded :  

t h e  f i r s t  impinger condensa te  and methylene c h l o r i d e  
g l a s sware  r i n s e ,  and 

a t h e  second impinger condensa te  and i t s  methylene 
c h l o r i d e  g l a s sware  r inse.  

During extractior?,  a ma l func t ion  occurred w i t h  t h e  condensor 
water c i r c u l a t i n g  system. Th i s  c a u s e d  t h e  evapora t ion  of t h e  
s o l v e n t s  and consequent l o s s  of samples.  For t h i s  r e a s o n ,  no PAH 
sampling t r a i n  sample a n a l y s i s  w a s  performed. 

5 . 3 . 2 . 2  P r e p a r a t i o n  and Ana lys i s  of Ven tu r i  Scrubber 
Water PAH Samples 

Scrubber wacer samples were prepared f o r  a n a l y s i s  by e x t r a c t i o n  
i n  a con t inuous  water e x t r a c t o r  f o r  twenty-four hours  i n  methylene 
c h l o r i d e .  

The e f f l u e n t  s c rubbe r  water s o l i d  samples were p repa red  f o r  
a n a l y s i s  by f i r s t  s p i k i n g  t h e  s o l i d  samples w i t h  i s o t o p i c a l l y  l a b e l e d  
benzo(a)pyrene-dlz t o  s e r v e  a s  a sample recovery check. The s o l i d s  were 
then e x t r a c t e d  f o r  2 4  hours  i n  methylene c h l o r i d e  us ing  a s o x h l e t  
e x t r a c t o r .  

The e x t r a c t s  were c o n c e n t r a t e d  by means of a Kuderna-Danish 
e v a p o r a t i o n  a p p a r a t u s .  

The sample c o n c e n t r a t e s  were ana lyzed  by GC-MS w i t h  o p e r a t i o n  
i n  t h e  s e l e c t e d  i o n  monitor ing mode (SIM). I n d i v i d u a l  PAH compounds and 
major o r g a n i c  species were s e p a r a t e d  by employing a €used s i l i c a  c a p i l l a r y  
column. The chromatographic  c o n d i t i o n s  and o t h e r  i n s t r u m e n t a l  parameters  a r e  
summarized i n  Table  5-5. Mass s p e c t r a l  d a t a  were s t o r e d  on a magnetic 
d i s c  f o r  i n t e r p r e t a t i o n  and r e f e r e n c e .  

I d e n t i f i c a t i o n  of  i n d i v i d u a l  PAH and major o r g a n i c  compounds was 
based p r i m a r i l y  on two c r i t e r i a :  chromatographic r e t e n t i o n  t i m e  and mass s p e c -  
t r a l  c h a r a c t e r i s t i c s .  The appearance of key fragment i o n s  of  t h e  compound 
a t  a p r e c i s e  r e t e n t i o n  time i s  i n d i c a t i v e  of t h e  p re sence  of t h e  com- 
pound. I n  g e n e r a l ,  PAH compounds a r e  r e l a t i v e l y  s t a b l e  i n  t h e  ion  
source  of a mass s p e c t r o m e t e r .  The major ( b a s e  peak) fragment cor-  
responds t o  t h e  molecular  weight of  t h e  compound (Mf), o t h e r  f ragments  
are  g e n e r a l l y  found a t  M+-2 and M+/Z ( co r re spond ing  t o  a double  
charged ion). The r e l a t i v e  i n t e n s i t i e s  of  t h e s e  fragment i o n s  a r e  
a l s o  examined i n  o r d e r  t o  confirm t h e  i d e n t i f i c a t i o n .  Table  5-6 l i s t s  
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TABLE J-5. GC-MS CONDITIONS 
- 

Operating Parameter Experimental Condicon 

Instrument 
Ionizacion voltage 
Scan rate 

Scan range 
Column 

H2 f l o w  rate 

Inicial temp 
Inicial hold 
Program race 

Final cemp 
Final hold 
Injeccor cemp 

Hewlect Packard 5985A 
70eV 
0.5 scanfsecond 

5W 400 amu 

SE54 Eued silica capillary 
60 cmlsec 

35°C 
1.0 min. 

10°C/min 

310°C 

20 min 
35°C 

Injection Cool, on-column 
Sample size 1 UL - 

TABLE 5-6. POLYCYCLIC AROMATIC HYDROCARBONS DETERMINED BY GC-MS 

Phenanthrenes (178)  Benzopyrenes (252) 

Phenanthrene 
Anthracenes 

Pyrenes (202) 

Pyrene 
Fluor ant hene 

Chrysenes (278)  

Chrgseae 

Benzo(a)pyrene 
Benzo(e)pyrene 
Perylene 
Benzo(b)fluoranchrene 
Benzo(j)fluoranthrene 
Benzo(k)fluoranthene 

Benzoperylenes (276) 

Beazo(g,h,i)perylene 
Indeno(l.2,3-c,d)pyrene 

Benz(a)anthracene 
Trip heny lene 
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s e v e r a l  common PAH compounds. The i n t e r n a l  s t a n d a r d ,  phenanthrene -d10, 
served a s  a marked t o  v e r i f y  r e t e n t i o n  t ime t o  w i t h i n  +0.1 minute.  

Once an i n d i v i d u a l  PAH on major  o r g a n i c  compound was i d e n t i f i e d ,  
t h e  s e l e c t e d  ion  a r e a  of t h e  chromacographic peak corresponding t o  t h e  base 
peak Eragment was o b t a i n e d .  T h i s  a r e a  was compared t o  t h e  co r re spond ing  
a r e a  of  t h e  i n t e r n a l  s t a n d a r d .  The  c o n c e n t r a t i o n  of t h e  compound 
was then c a l c u l a t e d  us ing  a known r e s p o n s e  based on a c a l i b r a t i o n  
s t a n d a r d .  

5 . 3 . 3  P a r t i c u l a t e  Mass Ana lys i s  

The EPA Method 5E p a r t i c u l a t e  mass sample c o n s i s t e d  of t h e  
Eil ter and t h e  a c e t o n e  f r o n t - h a l f  r i n s e .  F i l t e r  a n a l y s i s  c o n s i s t e d  
of d e s s i c a t i n g  t h e  f i l t e r  €o r  24 hour s  and then weighing a t  24-hour 
i n t e r v a l s  t o  a c o n s t a n t  weight .  

The a c e t o n e  r i n s e  volumes were g r a v i m e t r i c a l l y  determined.  
T h e  r i n s e  samples w e r e  t hen  t r a n s f e r r e d - t o  i n d i v i d u a l  c l e a n ,  d r y ,  
t a r e d  250 m l  beake r s  f o r  e v a p o r a t i o n .  The s a m p l e s  were evaporated 
t o  d r y n e s s  a t  room t empera tu re  and p r e s s u r e .  When t h e  samples 
were d ry  they were d e s s i c a t e d  f o r  2 4  h o u r s  and then weighed a t  
24-hour i n c e r v a l s  t o  a c o n s t a n t  weight .  

5 . 3 . 4  Pe rcen t  Moisture  Ana lys i s  

Each v i r g i n  a g g r e g a t e  and r e c y c l e d  a s p h a l t  pavement sample 
was prepared f o r  a n a l y s i s  by q u a r t e r i n g .  T h i s  reduced t h e  sample 
s i z e  from about 10 pounds t o  about  2 .5  pounds. 

A 500 gram sample w a s  then t r a n s f e r r e d  to a preweighed 
aluminum pan. The  sample and pan were t h e n  weighed t o  t h e  n e a r e s t  
0 . 1  grams. T h e  sample w a s  d r i e d  a t  1 0 5 O C  f o r  24 hour s .  The  sample 
was reweighed and t h e  d i f f e r e n c e  determined.  The remaining sample was 
saved f o r  f u t u r e  a n a l y s i s .  

5 . 3 . 5  Smoke P o i n t  Determinat ion of Recycled Asphalt  Payment 

The smoke p o i n t  of RAP samples  c o l l e c t e d  d u r i n g  t h e  tes t  program 
w a s  determined u s i n g  a tes t  p rocedure  developed by t h e  Oklahoma T e s t i n g  
Laboratory.  Based on t h i s  method a sample of  RAP i s  f i r s t  d r i e d  t o  a 
c o n s t a n t  weight i n  a n  oven set  a t  140'F. 500 grams of t h e  d r i e d  sample 
i s  t h e n  p l aced  i n  a s t a i n l e s s  s teel  bowl and hea ted  a t  a r a t e  of 25 
t o  30'F p e r  minu te  w h i l e  s t i r r i n g  t h e  RAP w i t h  a s t a i n l e s s  s teel  s p a t u l a .  
When t h e  sample t empera tu re  i s  approx ima te ly  250"F, t h e  h e a t i n g  r a t e  
i s  dec reased  s o  t h a t  t h e  sample t empera tu re  r ise i s  5 "  t o  10'F p e r  
minute u n t i l  t h e  smoke p o i n t  i s  r eached .  The smoke p o i n t  i s  r eco rded  
a s  t h e  t empera tu re  a t  which t h e  RAP s t a r t s  t o  smoke. 
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5 . 3 . 6  Smoke Point and Flash Point Determination of Asphalt Cement 

The smoke point and flash point of the asphalt cement used 
during testing was determined by the ASTM D9Z-Cleveland Open Cup 
procedure.' Based on this method, the test cup is filled to a specified 
level with the asphalt sample. The temperature of the sample is 
increased rapidly at first and then at a slow constant rate a s  the 
smoke point is approached. AS soon as smoke is detected, the temperature 
of the sample is noted. To determine the Elash paint, the temperature 
is increased and at specified intervals a small test flame is passed 
across the cup. The lowest temperature at which application of the 
test flame causes the vapors above the surface of the liquid to ignite 
is taken as the flash point. 

5.3.7 Total Suspended Solids/Total Dissolved Solids 

The suspended and dissolved solids content of each scrubber 
water sample was determined on-site using a composite of the samples 
collected during each run. The suspended solids content of each 
composite scrubber water sample was determined by Eirst filtering 
the sample using a preweighed filter. The filter and solids were 
then dried at 50°C and weighed. 

The dissolved solids content of each scrubber water sample 
was determined by placing a 50 ml aliquot of the filtrate into a 
preweighed 100 m l  beaker. The filtrate was then evaporaced t o  
dryness in an oven atY)5"C, dessicated, and weighed to determine 
residue weight. 

5.3.8 pH and Temperature Measurements 

A Type-K thermocouple and digital readout was used to 
measure the temperature of each scrubber water sample at the collection 
point. An Orion hand-held portable pH meter with temperature 
compensator was used to measure the pH of each scrubber water 
sample. The pH measurement was made in a beaker immediately following 
sample collection. Prior to each pH measurement the meter was stan- 
dardized with a pH 7 and pH 4 buffer. 

'Annual Book of ASTM Standards, "Standard Test Method for Flash and Fire 
- 
Points by Cleveland Open Cup," Part 23, Petroleum Products and Lubricants([), 
D92-72, pages 27-32. 

1 
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APPENDIX K 

PROJECT PARTICIPANTS 

INCLUDES 

Sloan C o n s t r u c t i o n  Company P e r s o n n e l  
1. Paul  H a i g l e r  - Vice P r e s i d e n t  
2 .  Ke l ly  S h e r r i l l  - P l a n t  Manager 
3 .  Harry Thomas - P l a n t  Supe r in t enden t  
4 .  Randy Watkins - P l a n t  Foreman 

1. J a c k  B u t l e r  - P r o j e c t  Monitor 

1. Mike R. Fuchs - P r o j e c t  D i r e c t o r ,  Report ing 
2 .  E r i c  P .  Anderson - Gas Sampling Team Leader ,  

Lab Ana lys i s ,  Data Reduct ion,  Report ing 
3 .  Lar ry  A. Rohlack - Gas Sampling Team Leader ,  

Report ing 
4 .  Michael J. K r a l l  - S o l i d s  and L iqu ids  Sampler 
5 .  C a r l  S .  Galloway - Gas Sampler 
6. C l i f f o r d  T h i r i o n  - Gas Sampler 
7 .  C. Barry Chapman - CleanupILab. Lab Ana lys i s  
8.  David Sav ia  - V i s u a l  Determinat ion of Opacity 
9 .  Donnie L .  H e i n r i c h  - Sample Analysis 

Midwest Research I n s t i t u t e  P e r s o n n e l  

Radian Pe r sonne l  

Environmental  P r o t e c t i o n  Agency Pe r sonne l  
Emission Heasurement Branch (EMB) 

1. Peter R .  Wes t l in  - T e c h n i c a l  Support  
2 .  Clyde E .  R i l e y  - Task Manager 

1. J e f f r e y  Telander  - P r o j e c t  Lead Engineer 
2 .  Michael Clower - Task Manager 

1. Rick Colyer - SDB P r o j e c t  Engineer 

I n d u s t r i a l  S t u d i e s  Branch (ISB) 

S tanda rds  Development Branch (SDB) 
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APPENDIX L 

PERTINENT CORRESPONDENCE 

INCLUDES 

L . l  R e :  S i t e  V i s i t  Report f o r  Sloan C o n s t r u c t i o n  
Company Asphal t  P l a n t  nea r  Cocoa, F l o r i d a  - 
t o :  M r .  Clyde E. R i l e y  

L . 2  R e :  Summary of F i e l d  T e s t i n g  A c t i v i t i e s  a t  Sloan 
C o n s t r u c t i o n  Company - t o :  M r .  Clyde E .  R i l e y  

L . 3  R e :  Report and Appendix O u t l i n e s  f o r  T e s t i n g  and 
Ana lys i s  of t h e  Sloan C o n s t r u c t i o n  Company 
Asphal t  P l a n t  near  Cocoa, F l o r i d a  - t o :  M K .  Clyde 
E. R i l e y  

Company Asphal t  P l a n t  Sampling Program - t o :  
M r .  Clyde E. R i l e y  

M r .  Clyde E. R i l e y  

L.4 Re:  P re l imina ry  Data from Sloan C o n s t r u c t i o n  

L.5 R e :  Smoke 'Point  T e s t  Procedure - t o :  
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RAQIAN 
CORPORATION 

24 A p r i l  1984 

M r .  Clyde E. Riley 
U.S. Environmental Protection Agency 
ESED/ERB (MD-13) 
Research Triangle Park, NC 27711 

R e :  S i t e  V i s i t  Report: f o r  Sloan Construction Company 
A s p h a l t  Concrete Plant near Cocoa, Flor ida (E&-ASP-8) 

Dear Mr. Riley: 

On A p r i l  19 a p re t e s t  s i t e  survey vas conducted a t  the Sloan Construction 
Company asphalt  concrete plant located ueaz Cocoa, Florida.  Sloan 
Construction is re-topping sec t ions  of 1-95 near Cocoa using asphal t  
concrete produced v i t h  recycled asphal t  concrete (RAP) taken f rom the 
job site. iU1 p l a n t  production is u t i l f z i n g  RAP presently and w i l l  in 
the future  through Hay except for  a few days of conventional operation 
the veek of Apri l  23. 

The plant  is an Astec drum-& p lan t  incorporating a mid-drum feed chute 
f o r  the RAP. 
scrubber operating with a M of about 15 inches  of va te r .  From the ventur i ,  
emissions en ter  a demister drum, chen through an LD fan. through another 
demister, and exit through a &foot diameter stack. Venturi water is sup- 
pl ied from two earthen ponds. connected by an underground U-inch PVC pipe. 
Each pond l a  about 20 f e e t  wide by 50 f ee t  long. Venturi e f f luent  is d i s -  
charged i n t o  one p o d  and dram from t h e  other .  
heavily ContQninated v i t h  organics. The ventur i  water feed l i n e  has a 
f l o w  monitor which is presently inoperable. 

The test request seeks t o  c o l l e c t  pa r t i cu la t e  da ta ,  both loading and 
particle s i z e  d i s t r ibu t ion ,  on the uncontrolled emissions. There i s  no 
acceptable locat ion f o r  i n s t a l l i n g  sampling ports  to  meet EPA Method 1 
c r i t e r i a .  Gases from the drum mixer enter  a knockout and then f l o w  through 
a p i p e  having a d iameter  of about 2% f ee t  a t  an upward angle of about 60' 
fo r  about 8 fee t .  The gases then bend d o w m a r d  a t  an angle of about 120' 
f o r  another 8 f e e t  where t h e  c i r c u l a r  duct is converted to  a rectangular 
duct j u s t  p r io r  t o  the ventur i .  ISB contractors  have re i t e r a t ed  the i r  
request for  uncontrolled pa r t i cu la t e  emissions data even though t h e  accu- 
racy of t h e  r e s u l t s  vi11 be in question. Radian w i l l  perform the pa r t i -  . 
cula te  concentration and p a r t i c l e  s i z e  d i s t r ibu t ion  measurements to  respond 
t o  ISB requests. hovever, Radian f e e l s  that the data  may well be  inaccurate. 

Pa r t i cu la t e  emissions a r e  controlled by an Astec vet  ventur i  

The water appears t o  be  
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Controlled emissions w i l l  be  sampled in the 4-foot diameter stack. The 
s a m p l i n g  loca t ion  is about 40 f e e t  above ground level .  
form is i n  place and is  accessible  by ladder. 
ports  a r e  mounted a t  t h e  sampllng locacion. The c loses t  upstream disturbance 
is 124 inches from the sampling plane, and t h e  downstream disturbance is 60 
inches. Eyebolts a r e  mounted on t h e  s tack  above each port  to support a 
monorail system. The gas stream has a s l i g h t l y  pos i t ive  pressure. No 
s igni f icant  problem a re  ident i f ied  f o r  the controlled sampling locat ion 
except tha t  the locat ion does not meet the minimum requirements for  upstream 
and downstream disturbances as  s ta ted  i n  EPA Method 1. Controlled emissions 
vi11 be  sampled u s i n g  ehe maximum number of t raverse  points vhich is 24 
according to  EPA Method LR. To co l l ec t  an adequate and representat ive sample, 
controlled emissions sampling time vi11 be  120 minutes; 5 minutes per point. 

There presently a r e  no p a r t s  in t h e  ducwork betueen the drum mixer and 
veneuri. Radian w i l l  request that Sloan Construction i n s t a l l  tvo ports  
mounted 90' with respect to  each other in t h e  c i r c u l a r  ductvork j u s t  p r ior  
t o  the conversion ducwork to t h e  rectangular duct above the venturi .  One 
port  vi11 be  male 3-inch pipe w h i l e  the other  vi11 be 4-inch male pipe t o  
accomodate inser t ion  of the high capacity cascade impactor. Scaffolding 
must be i n s t a l l e d  a t  t h e  uncontrolled emissions sampling locat ion to provide 
a w r k  area. Pa r t i cu la t e  and TOC sampling of control led and uncontrolled 
emissions viU be performed concurrently. Pa r t i c l e  s i z e  sampling vi11 be 
performed independent of other tes t  vork. 

The water t o  the ventur i  vi11 be sampled uaing au in-place valve on the 
pos i t ive  pressure s i d e  of the feed pump. Sloaa has a flwmecer. but i c  
is p r e s e n t l y  not wrkiap. Radian vi11 instal l  a ca l ibra ted  flosensor for  
use during the t e s t ing  e f f o r t .  

Venturi discharge vater re turns  to  the ponds by gravi ty  flow through &inch 
PVC p i p e .  Water samples cannoe now be col lected.  A small opening vi11 be 
cu t  into the top of t he  pipe,  large enough to g e t  a beaker i n t o  the stream, 
to co l l ec t  samples of ehe ventur i  e f f luent  vaters .  

Virgin aggregate and recycled asphalt  pavement a r e  separately b e l t  conveyed 
eo t h e  drum mixer. Samples of each vi= be col lected from ehe conveyor b e l t s .  

The locat ion of the p l an t  poees no problem f o r  v i s i b l e  opacity measurements. 
Blue haze vas evident in the p l u m e  a t  a dis tance of more than 100 yards 
from the plant .  
a t  several  dis tances  from che s tack  during each t e s t  period. 

No laboratory area is avai lable  a t  t h e  plant .  Radian w i l l  de l iver  a mobile 
laboratory f o r  sampling train set-up and sample reer ieval .  Plant personnel 
have agreed to supply e l e c t r i c i t y  f o r  t h e  t r a i l e r  as  w e l l  as  f o r  sampling 
equipment. 

The plant is located on Greensboro Road vhich  is j u s t  o f f  of S t a t e  Eighvay 
528, also knov as  The Beeline Expressway. a few miles outside of Cocoa. 
Personnel contacts a t  t h e  plant include: 

A sampling plat-  
Two 3-inch male p i p e  sampling 

Radian reconmends determining v i s i b l e  opacity of t h e  p lume 

L-4 

I 
I 
I 
I 
1 
I 
I 
1 
I 

4 
I 
I 
I 
I 
1 
I 
I 
I 
I 



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

Kelly S h e r r i l l  - P r o j e c t  Manager, 
Harry Thomas - Super in tendent ,  and 
Randy Watkins - Forman. 

The p l a n t  mai l ing  addres s  i s  P.O. Box 3883,  Cocoa, F l o r i d a ,  32924, and t h e  
p l a n t  te lephone number i s  305/632-4102. 

Due t o  ope ra t ing  s i t u a t i o n s  encountered d u r i n g  sampling a t  t h e  T . J .  
Campbell Cons t ruc t ion  Company a s p h d t  c o n c r e t e  p l a n t ,  Radian recommends 
a t e s t i n g  schedule  of one set of samples p e r  day f o r  a t o t a l  of four  
sampling days.  The proposed test  matrix is presented  i n  T a b l e  1. The 
pro jec ted  c o s t s  of t h e  J . C .  Sloan a s p h a l t  p l a n t  c h a r a c t e r i z a t i o n  a r e  pre-  
sen ted  in T a b l e  2.  T e s t i n g  i s  p r e s e n t l y  planned t o  begin t h e  veek of May 7 .  
The f i r s t  day on - s i t e  v i11  be f o r  sec-up and c o l l e c t i o n  of sampling t r a i n  
blank samples. The f o l l o e n g  f o u r  days are planned f o r  sample c o l l e c t i o n .  
Tvo contingency days are inc luded  i n  t h e  c o s t s .  Also no te  t h a t  t h e  c o s t s  
inc lude  a management t a sk  vhich  vas not  a p a r t  of prev ious  c o s t  e s t ima tes .  
Previously management c o s t s  had been compiled in t h e  p r o j e c t  management t a s k  
f o r  which no budget had been .es tabUshed.  
been i n  a Work Plan.  

The test p l a n  f o r  t h e  S loan  p lanc  w i l l  be on your desk no l a te r  than A p r i l  30. 
Please ca l l  i f  you have any q u e s t i o n s  o r  c o m e n t s .  

S ince re ly ,  

The management budget would have 

Michael Fuchs 
P r o j e c t  D i rec to r  

m/sw 
Enclosure 

bcc: James K a m a s  
E r i c  Anderson 
Larry Rohlack 
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c 0 R PO R bar 1 0  n 

23 May 1984 

Mr. Clyde E .  Ri ley  
U. S. Environmental P r o t e c t i o n  Agency 
ESED/EHB (MD-13) 
Research Tr i ang le  P a r k ,  North Caro l ina  27711 

RE: Summary of F i e l d  T e s t i n g  A c t i v i t i e s  a t  Sloan Cons t ruc t ion  Co. 
( 84-Asp - a) 

Dear Mr. R i l e y :  

T e s t i n g  a c t i v i t i e s  were conducted May 7 through n a y  11 a t  t h e  S loan  Con- 
s t r u c t i o n  Co. a s p h a l t  concre te  p l a n t  l o c a t e d  nea r  Cocoa, F lo r ida .  The t e s t  
crew a r r i v e d  a t  t h e  p l a n t  on May 7. A s  known p r i o r  t o  a r r i v a l .  t h e  p l a n t  
was not opera t ing  t h a t  day and no p re l imina ry  measurements were performed. 
The l a b o r a t o r y  t r a i l e r ,  t e s t i n g  equipment, and sampling l o c a t i o n s  were 
prepared f o r  t h e . t e s t i n g  e f f o r t .  Cons iderable  e f f o r t  was r equ i r ed  t o  set up 
s c a f f o l d i n g  a t  t h e  u n c o n t r o l l e d  emiss ions  sampling loca t ion .  A v e n t u r i  AP 
gauge and a v e n t u r i  scrubber  v a t e r  f l ow meter were i n s t a l l e d .  

Tuesday, Hay 8, p r e l i m i n a r y  measurements were conducted in t h e  l a t e  morning 
f o l l o v i n g  a d e l a y  in operacion of t h e  a s p h a l t  p l anc  caused by a breakdown of 
a s p h a l t  l ay ing  equipment. One Method 5E run (Run 1)  was performed t h e  
a f te rnoon of May 8; hovever ,  t h e  i s o k i n e t i c  sampling r a t e  of t he  c o n t r o l l e d  
sampling l o c a t i o n  was o u t s i d e  of t h e  a l l o w a b l e  i s o k i n e t i c  range of 100% 210% 
requ i r ing  chat  three a d d i t i o n a l  m n s  be conducted. 

It  was r a i n i n g  on May 9 and t h e  p l a n c  d i d  not opera te .  No sampling a c t i v i -  
t i e s  were performed. 

Three Method 5E run8 (Buns 2, 3 ,  and 4) were conducced a t  c b e  u n c o n t r o l l e d  
and c o n t r o l l e d  sampling l o c a t i o n s ,  and one p a r t i c l e  s i z e  d i s t r i b u t i o n  sample 
(PSD Run I )  was c o l l e c t e d  a t  t h e  u n c o n t r o l l e d  sampling l o c a t i o n  o n  Thursday, 
May 10. A l l  runs  were v i t h i n  i s o k i n e t i c  l i m i t s .  

F r iday ,  May 11, one p o l p u c l e a r  aromatic  hydrocarbon sample (PAU Run 1) was 
c o l l e c t e d  a t  t h e  unconc ro l l ed  and c o n t r o l l e d  sampling l o c a t i o n s .  One suc- 
c e s s f u l  p a r t i c l e  s i t e  d i s t r i b u t i o n  sample (PSD Run 2) w a s  c o l l e c t e d  a t  t h e  
u n c o n t r o l l e d  sampling loca t ion .  b o t h e r  p a r t i c l e  s i z e  run was at tempted;  
however, t h e  sample was voided due t o  a leak in t h e  impinger t r a i n  occurr ing  
a f t e r  t h e  i n i t i a l  l e a k  check. Sampling equipmenc was r e t r i e v e d  and packed 
f o r  r e t u r n  t o  Austin.  Samples were cross-checked v i t h  t h e  sample logs  and 
packed f o r  shipment. 

Tab le  I p r e s e n t s  t h e  samples c o l l e c t e d ,  t imes of  c o l l e c t i o n ,  and ocher 
p e r t i n e n t  information concerning t h e  samples. 
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C o n t r o l l e d  emiss ions  Method 5E Run 1 had a sampling t i m e  of 120 minutes ,  5 
minutes a po in t  a t  24 po in t s .  The  i s o k i n e t i c  sampling r a t e  cou ld  not  be 
maintained a t  t h e  f i n a l  tvo t r a v e r s e  p o i n t s  on each of  t h e  two t r a v e r s e  
d iameters  because of an i nc rease  in  sampling p res su re  drop. The f i l t e r  vas 
r ep laced  a f t e r  sampling t h e  i n i t i a l  t r a v e r s e  diameter .  The p r e s s u r e  drop 
inc rease  vas  a p p a r e n t l y  due t o  t h e  f i l t e r  loading  w i t h  vhat appeared t o  be 
an o i l y ,  carbonaceous m a t e r i a l .  Because of t h e  p re s su re  drop b u i l d - u p  
problem, subsequent Method 5E samples were c o l l e c t e d  f o r  7 2  minutes ( 3  
minutes a po in t ) .  The PAE sample vas c o l l e c t e d  a t  4 m i n u t e s  a point--actual  
t o t a l  sampling t i m e  97 minutes.  Method 5E runs  f o r  u n c o n t r o l l e d  emissions 
ve re  c o l l e c t e d  f o r  32 minutes ,  2 minutes  a p o i n t  a t  16  po in t s .  The PAH 
sample vas  c o l l e c t e d  o v e r  4 8 m i n u t e s  ( 3  minutes  a po in t ) .  The PSD runs were 
c o l l e c t e d  f o r  85 and 90 minutes. S e v e r a l  of t h e  a i r  emiss ions  runs  v e r e  
i n t e r r u p t e d  by p l a n t  shutdovns; however, sampling vas s topped a t  t h e  times 
of p l a n t  shutdovns and no b i a s  i s  expected in t h e  r e s u l t s .  Sampling vas  not  
continued u n t i l  t h e  p rocess  had reached s t eady- s t a t e  ope ra t ion  a s  n o t i f i e d  
by NSS c o n t r a c t o r  personnel  (MRI). 

During t h e  PAB run f o r  c o n t r o l l e d  emiss ions ,  tvo sampling d i s tu rbances  
occurred vhich  may in some degree a f f e c t  r e s u l t s ,  t h e  ex ten t  of vh ich ,  
however, cannot be measured. The n o z z l e  u s e d  during Method 5E runs  va6 
s e l e c t e d  f o r  t h e  PAE run. The n o z z l e  s i z e  r equ i r ed  a sampling r a t e  up t o  
about 0.75 cfm a t  t h e  meter. However, due t o  t h e  increased  p r e s s u r e  drop 
caused by t h e  XBD-2 r e s i n  in t h e  PAH t r a i n ,  t h e  h igher  i s o k i n e t i c  f l o v  r a t e s  
cou ld  not  be a t t a i n e d .  A f t e r  t h e  f i r s t  t r a v e r s e  p o i n t  ( 4  minutes of 
t e s t i n g ) ,  t h e  n o z z l e  was changed t o  a smaller s ize  t o  p rov ide  lower i sok i -  
n e t i c  sampling r a t e s .  The run vas  conducted v i t h i n  i s o k i n e t i c  l i m i t s .  Both 
n o z z l e s  ve re  s o l v e n t  rinsed f o r  i n c l u s i o n  in t h e  sample. La te r  in t h e  run, 
a g l a s s  c r o s s o v e r  betveen t h e  l a s t  t vo  itupingers broke and had t o  be re -  
placed.  There vas  some in- leakage of ambient a i r  vhich can he es t imated .  

Three u n c o n t r o l l e d  emiss ions  p a r t i c l e  s i z e  d i s t r i b u t i o n  samples v e r e  t o  be 
c o l l e c t e d  as s c a t e d  h t h e  t e s t  p l a n ,  hut  o n l y  t v o  samples e r e  c o l l e c t e d .  
The t h i r d  sample would have been c o l l e c t e d  between 1500 and 1700 hours on 
Fr iday ,  May 11. Hovever. t h e  ISB t a s k  manager a l lowed t h a t  two u n c o n t r o l l e d  
emissions p a r t i c l e  s i z e  samples v e r e  s u f f i c i e n t  and reques ted  t h a t  t h e  t h i r d  
sample not  be c o l l e c t e d .  

The Method 5E procedure i n c l u d e s  two impingers conta in ing  0.1 N NaOtI f o r  
c o l l e c t i o n  of t o t a l  o r g a n i c  carbon (TCC) fo l lowed by a dry impinger and an 
impinger conta in ing  s i l i c a  g e l .  During t h i s  program, a d r y  impinger vas  
inc luded  p r i o r  t o  che f i r s t  NaOE impinger of t h e  c o n t r o l l e d  emiss ions  sam- 
p l i n g  t r a i n s .  The d r y  impinger vas inc luded  t o  c o l l e c t  excess  v a t e r  con- 
densed from t h e  sample gas  and was n e c e s s i t a t e d  by t h e  high moisture  content  
Of t h e  s t a c k  gases  and t h e  gas sampling volume. The f i r s t  impinger (dry)  
and t h e  second impinger (0.1 N NaOE) e r e  c o l l e c t e d  and s t o r e d  as  a s i n g l e  
sample as  v e r e  t h e  t h i r d  impinger (0.1 N NaOH) and  f o u r t h  impinger (dry). 
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Mr. Clyde E .  Ri ley  
23 May 1984 
Page 3 

The t e s t  p l a n  c a l l e d  f o r  t h e  c o l l e c t i o n  of t h r e e  i n f l u e n t  and e f f l u e n t  
scrubber  water  samples dur ing  each Method 5E and PAB run. A t  the  reques t  of 
t h e  Task Manager, o n l y  tvo water  samples v e r e  c o l l e c t e d  during Method 5E and 
PAR n u s ,  subsequent t o  Method 5E Run 1 dur ing  w h i c h  t h r e e  water samples 
were c o l l e c t e d .  
p l a n )  sample of t h e  RAP and v i r g i n  aggrega te  w a s  c o l l e c t e d  dur ing  each 
Method 5E and PAH m u  as  requested by t h e  Task Manager. 

During t b e  s i t e  v i s i t  t h e  scrubber  water  ponds were f u l l  and t h e  v e n t u r i  
r e t u r n  l ine emptied i n t o  t h e  pond below t h e  water  l e v e l .  
s t a t e d  t b a t  a h o l e  would be  cu t  i n  t h e  r e t u r n  l i n e  f o r  c o l l e c t i o n  of scrub- 
her e f f l u e n t  water  samples.  Eowever, dur ing  t h e  t e s t i n g  e f f o r t ,  t h e  scrub- 
ber water pond l e v e l  was below t h e  v e n t u r i  r e t u r n  l i n e  and samples were 
c o l l e c t e d  s t  t h e  end of t h e  pipe. A beaker was a t t ached  t o  a rod and passed 
through t h e  f lowing  s t ream t o  c o l l e c t  t h e  sample. The temperature  of t h e  
errcam vas meaaured by ho ld ing  a thermocouple in t h e  f lowing  stream. The pE 
of tAe v e n t u r i  e f f l u e n t  water  was measured i n  t h e  sample c o l l e c t e d  in t h e  
beaker.  

The above d e s c r i p t i o n s  cove r  t h e  known d e v i a t i o n s  from t h e  sampling proce- 
dures  p re sc r ibed  in t h e  t es t  p lan .  Cue d e v i a t i o n  in t h e  Method 5E analy-  
t i c a l  p r o t o c o l  w i l l  be performed. The method s t a t e s  t h a t  t h e  impingers and 
impinger r i n s e s  he combined i n t o  a s i n g l e  sample f o r  a n a l y s i s  of TOC. I n  
t h i s  program, t h e  tvo impingers and a s s o c i a t e d  r i n a e s  w i l l  be analyzed 
e e p a r a t e l y  t o  a l l o v  an e v a l u a t i o n  of t h e  TOC c o l l e c t i o n  e f f i c i e n c y  of t h e  
impinger  t r a i n .  

The t e s t  p l a n  s t a t e d  t h a t  v i s i b l e  o p a c i t y  measurements would be taken  a t  
s e v e r a l  d i s t a n c e s  from t h e  s t a c k  t o  e v a l u a t e  condensat ion of hydrocarbons 
and b l u e  haze formation. AS implemented, v i s i b l e  opac i ty  measurements were 
performed according t o  EPA Method 9 p r o t o c o l  o n l y  and not  a t  v a r i o u s  d i s -  
t ances  from t h e  s tack .  Readings were performed only aga ins t  a c l e a r ,  b l u e  
sky background. 
because of c loud  cover .  

I n  t h e  op in ion  of t h e  Radian s t a f f ,  t h e  t e s t i n g  program was a success.  The 
t e s t i n g  requirements  s t a t e d  in t h e  t e s t  p l a n  were accomplished w i t h i n  t h e  
t i m e  schedule  even though one complete day of t e s t i n g  was l o s t  due t o  r a i n  
which forced  t h e  p l a n t  t o  not  opera te .  
s i z e  samples i n s t e a d  of t h r e e  were c o l l e c t e d ,  but the  t h i r d  sample was not  
c o l l e c t e d  a t  t h e  reques t  of t h e  ISB t a s k  manager. 

A l so ,  o n l y  one ( i n s t e a d  of tw as  requi red  by t h e  t e s t  

The tes t  p l a n  

V i s i b l e  o p a c i t y  readings  were terminated dur ing  t h e  PAE run 

Two u n c o n t r o l l e d  emissions p n r c i c l e  

L-9 



C O I P O P I T I O I  

Mr. Clyde E .  

Page 4 

P l e a s e  c a l l  

S i n c e r e l y ,  

23 hY 1984 
Ri l ey  

i f  you have quest ions  OT 

Michael Fuchs 
Project  Director 
ESED Project  No. 83/19 

MF : k l a  

Attachment 
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M r .  Clyde E .  R i l e y  
U. S .  Env i ronmen ta l  P r o c e c r i o n  Agency 
ESED/EMB (MD-13) 
Resea rch  T r i a n g l e  Pa rk ,  Nor th  C a r o l i n a  2 7 7 1 1  

Re: Report  and Appendix O u t l i n e s  f o r  T e s t i n g  a n a  
A n a l y s i s  of t h e  S l o a n  C o n s t r u c t i o n  Co. Asphalc  
C o n c r e t e  P l a n t  n e a r  Cocoa, F l o r i d a  (84-ASP-8) 

Dear M r .  R i l e y :  

Please f i n d  e n c l o s e d  f o r  your review and comment, t h r e e  c o p i e s  
o f  t h e  e m i s s i o n  test r e p o r t  o u t l i n e  and  a p p e n d i x  o u t l i n e  c h a r  
Radian p roposes  co u s e  i n  documenting t h e  r e s u l t s  o f  t e s t i n g  
performed a t  t h e  S l o a n  C o n s t r u c t i o n  Co. a s p h a l t  p l a n t .  I n c l u d e d  
in che o u t l i n e  is a d e s c r i p t i o n  of c h e  g a s  phase  p o l y n u c l e a r  
a r o m a t i c  hydroca rbons  (PAH) sampl ing  p r o c e d u r e .  B u t ,  d u e  t o  t h e  
Loss o f  t h e  g a s  p h a s e  PAH samples ,  the g a s  p h a s e  PAH a n a l y s i s  and 
r e s u l t  s e c t i o n s  w e r e . e l i m i n a c e d  from c h e  o u t l i n e .  

I f  you have any q u e s t i o n s  o r  comments, please g i v e  me a c a l l .  

S i n c e r e l y ,  

L a r r y  A. Rohlack 
S c a f f  S c i e n t i s t  

LAR: j m  
E n c l o s u r e  
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13 June 1984 

M r .  Clyde E. Riley 
U.S. Environmental Protection Agency 
Emissions Measurements Branch 
ESED/EM0 (MD-13) 
Research Trianagle Park, NC 27711 

Re: Preliminary data from S l o a n  Construction Co. asphalt plant 
Sampling Program 
ESED Project No. 83-19 
Project File No. 84-ASP-8 

Dear Mr. Riley: 

Enclosed are the preliminary data from the S l o a n  Conscruction Co. asphalt 
plant outside Cocoa Beach, Florida. The preliminary data include: 

. particulate {frcnt-half) loadings, 

. volumetric gas flow races, 

. particulate mass emission rates, and 

. particle size distributions. 

The data have been tabulaced for presentatim. The tables included are: 
. Table 1 - Particulate Loading Results (Front-Half Only) 
. Table 2 - Method 5E and PAH Sampling Data . Table 3 - Comparison of Particulate Mass Emission Rates Calculated 
. Table 4 - Particle Size Distribucion Results. 

by Ccncentracion Method vs Area Ratio Method; and 

Table 1 contains a breakdovn of the front-half particulate fractions 
and the particulate loadings. Tke average particulate loading for the 
controlled emissions was 0.129 grains/DSCF excluding TOC R u n  1, which was 
outside the isokinetic limit of 90 to 110%. and 0.125 grains/DSCF including 
the run. This is well abcve the NSPS of 0.04 grairrs/DSCF. The venturi 
scrubber particulate removal efficiency ranged from 98.6% to 97.6% and 
averaged 98.0%. 

Table 2 contains voluemtric flow rate data and a listing of stack conditions. 
Volumetric gas flow rates at the inlet and ouclec locations were within + 10% 
of each other for all five runs. These data indicate that the uncontrolied 
emissions results are representative of actual condition=. 



Table 3 p r e s e n t s  a comparison of mass emission rates c a l c u l a t e d  by con- 
c e n t r a t i o n  method vs  a r e a  r a t i o  method. One run w a s  o u t s i d e  t h e  i s o k i n e t i c  
l i m i t  of 90 t o  110%. The c o n t r o l l e d  emission sample c o l l e c t e d  5/08 a t  
1426-1729 w a s  s u b i s o k i n e t i c .  For comparison purposes ,  t h e  r e s u l t s  of a l l  
of t h e  p a r t i c u l a t e  sampling n u s  have been presented  c a l c u l a t e d  by both  
methods. 

Two s u c c e s s f u l  p a r t i c l e  s i z e  d i s t r i b u t i o n  (PSD) sampling runs were performed. 
Table  4 p r e s e n t s  t hose  d a t a .  F i g u r e  1 g r a p h i c a l l y  p re sen t s  t h e  p a r t i c l e  s i z e  
d i s t r i b u t i o n  of uncon t ro l l ed  emiss ions .  

Also enclosed a r e  cop ie s  of t h e  computer source  sampling d a t a  reduct ion  
sheecs  which present both  r e s u l t s  and i n p u t  d a t a  f o r  t h e  sampling nms. 

P r e s e n t l y  che t o t a l  o rgan ic  carbon and polynuclear  a romat ic  hydrocarbon 
(PAH) ana lyses  have n o t  beeen completed. These results will be  forvarded  
when a v a i l a b l e .  As you know, t h e  gas  p h a s e  PAH s a p l e s  were l o s t  due t o  
an equipment faFLure,and no r e s u l t s  w i l l  be a v a i l a b l e .  

I f  you have any ques t ions  o r  comments o n  any of d a t a  p re sen ted ,  p l e a s e  
ca l l  me. 

S ince re ly ,  

Michael Fuchs 
P r o j e c t  D i r e c t o r  
ESED P r o j e c t  83/19 
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CORPOPATION 

June 29, 1984 

M r .  Clyde E. R i l e y  
U. S.  Environmental P ro tec t i on  Agency 

Research T r iang le  Park, North Carol ina 27711 

Re: Smoke Po in t  Test Procedure 

Dear Mr. R i l e y :  

Enclosed i s  a copy o f  the l e t t e r  Mr. W i t t e  sent me concerning the 
t e s t  procedure he uses t o  determine the smoke p o i n t  o f  recyc led 
asphal t  concrete. One RAP sample from Campbell and 5 RAP samples 
from Sloan were sent t o  flr. Wi t te  f o r  smoke p o i n t  ana lys i s .  
M r .  W i t t e  w i l l  use about 500 grams instead o f  1000 grams of sample 
t o  conserve sample. Mr. Wi t te  sa id  he would use a smal ler  s t a i n -  
l e s s  s tee l  pan t o  accomnodate t h e  smal ler  RAP sample. The 6 RAP 
samples w i l l  a l so  be analyzed a t  Radian t o  determine the smoke 
po in t .  Smoke t e s t  r e s u l t s  from the two labs w i l l  be compared. 
Analyzing the samples a t  Radian w i l l  he lp  i n  prepar ing a w r i t t e n  
t e s t  method. 

I n  a d d i t i o n  t o  the RAP. 2 asphal t  samples from Campbell and 1 asphal t  
sample from Sloan were sent t o  M r .  W i t t e  f o r  Flash Po in t  and Smoke 
Po in t  analys is .  M r .  W i t t e  w i l l  use ASTM-D-92 (Cleveland Open Cup) 
t o  determine t h e  F lash Po in t  and Smoke P o i n t  o f  t h e  asphal t  samples. 

I f  you have any questions, please c a l l  Mike Fuchs o r  myself.  

S i ncerel  y , 

ESEO/E!.IB (MO-13) 

La r ry  A. Rohlack 
S t a f f  S c i e n t i s t  

LAR: jm 
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310 N. KLEIN . PHONES: 232-5211 . 212.4606 . P.O. DUAWEU 001611 . OKLAHOMA CITY. OKLA. 73146 
BRANCH OFFICES 

moll 5. PEORIA * TULSA. OMLA. 7d105. 142-1134 2648 N. YAlW . McALESTER. OKLA. 74501 . 423.4011 

Larry Rohlack 
Radian Corp. 
P.O. Box 9948 
Austin, Tx. 78766 

Dear S i r :  

The method we have been using f o r  smoke point  o r  reclaimed 
a s p h a l t i c  concrete  is as l i s t e d  below. 

I .  Equipment 
A. E l e c t r i c  hot p l a t e ,  v a r i a b l e  hea t ,  8 1/2" diameter 
8. 

C. S t e e l  spa tu l a ,  blade 1 3/4" diameter, 6" long 
D. Thermometer, e i t h e r  armoured asphal t  t e s t i n g  o r  d i a l  

type with metal stem. Thermometer t o  be wired o r  
taped t o  t h e  blade of t h e  spatula .  

Dry sample i n  forced d r a f t  oven a t  140°F t o  constant 
w e i g h t  

Place on hot  p l a t e  and ad jus t  hea t  t o  give a temperature 
rise of about S o F  pe r  minute. When heat ing is f i rs t  
s t a r t e d  the  temperature r i s e  could be var ied  from t h i s .  

D. Continue heat ing u n t i l  smoking i s  noted. The sample 
must be s t i r r e d  continuously during t h e  heat ing period 
us ing  t h e  spa tu la  with t h e  at tached thermometer. 

S t a i n l e s s  s t e e l  pan, bottom ins ide  diameter - 7", 
top in s ide  diameter - 9". depth - 3" 

11. Test Method 
A. 

E .  Weigh one thousand grams of mater ia l  i n t o  pan 
C. 

In addi t ion  t o  t h e  above w e  have kept a second glass 
thermometer a t  hand t o  v e r i f y  t h e  temperature when smoking is 
noted. 

Very T m l y  Yours, 

OKLAHOMA TESTING LABORATORIES 

$20 7 k k  
M. A. Witte 
President 
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STAFF MEMBERS MEMMBER OF: AMERICAN COUNCIL OF INDEPENDENT UMBOUTORIES A M E R I U N  SOcIm 
FOR m l N G  AND MATERIALS . A M E R I U N  MClm OF CIVIL ENGINEERS * AMERICAN CHEMICAL WClm . AMERICAN C O N C R m  INSTITUTE * AMERICAN WATER WORKS ASCCIATION . AMERICAN WEWING YXlm 
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