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SECTION 1.0 

INTRODUCPION . 
.. On March 7, 1974, N e w  Source Performance S tanda rds  (NSPS) were 

promulgated f o r  t h e  a s p h a l r  c o n c r e t e  i n d u s t r y .  
p a r t i c u l a t e  mat ter  of 0.04 grams 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  opac i ty .  
no r e v i s i o n s  were proposed. Another review waa i n i t i a t e d  i n  1982 with t h e  
purpose of i n v e s t i g a t i n g  t h e  o p a c i t y  l i m i t  of  f a c i l i t i e s  u t i l i z i n g  r ecyc led  
a s p h a l t  pavement (RAP). 
requested t h i s  review because of concern from members  t h a t  emissions could be 
h ighe r  d u r i n g  RAP product ion.  

They e s t a b l i s h e d  a l i m i t  on 

The s t anda rds  were reviewed i n  1979 and 

T h e  Na t iona l  Aspha l t  Pavement A s s o c i a t i o n  (NAPA) 

Beportedly,  t h e  u t i l i z a t i o n  of RAP produces a "Blue Haze" p l u m e  due t o  
t h e  emission of condens ib l e  hydrocarbons. 
r e p r e s e n t a t i v e  sou rces  would be used i n  t h e  development and/or  review of t h e  
NSPS r e g u l a t i o n s  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 .  The Western Engineer ing 
Company's f a c i l i t y  was s e l e c t e d  a s  a n  emis s ion  t e s t  program s i t e  based on t h e  
fol lowing r a t i o n a l e :  

Emission d a t a  from s e l e c t e d ,  

The plant  h a s  been s u c c e s s f u l l y  t e s t e d  f o r  compliance wi th  t h e  NSPS; 

The f a c i l i t y  i s  a t y p i c a l  d e s i g n  of a major vendor; and 

The p l a n t  was s u i t a b l e  f o r  t e s t i n g  and o b t a i n i n g  u s e f u l  d a t a ;  

Western haa a known p roduc t ion  schedu le  producing RAP mixes. 

1.1 OBJECTIVES 

T h e  o b j e c t i v e s  of t h i s  tes t  program were t o  o b t a i n  and e v a l u a t e  d a t a  on 
p a r t i c u l a t e  emissions,  t o t a l  o rgan ic  ca rbon  (TOC), and v i s i b l e  emissions from 
a f a c i l i t y  u t i l i z i n g  recycled a s p h a l t  pavement. 
f a c i l i t y  was s e l e c t e d  and t e s t e d  d u r i n g  both RAP and conven t iona l  p roduc t ion  
modes. A series of s imultaneous Method 5E emission tests were conducted both 
a t  t h e  i n l e t  and o u t l e t  of t h e  c o n t r o l  d e v i c e ,  i n  t h i s  c a s e  a baghouse. These 
tes ts  were conducted t o  provide a comparison of p a r t i c u l a t e ,  TOC, and v i s i b l e  
emissions du r ing  t h e  two t y p e s  of product ion.  

T h e  Western Engineer ing 

. .  . .  
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1.2 BRIEF PROCESS DESCRLP'I'LON 

F i g u r e  1-1 is a l ayou t  of a t y p i c a l  a s p h a l t  c o n c r e t e  process .  During 
conven t iona l  p roduc t ion .  v i r g i n  a g g r e g a t e  from any of 4 s t o r a g e  b i n s ,  i s  
loaded on to  a conveyor.  The q u a n t i t y  of aggrega te  from each b i n  i s  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. The v i r g i n  aggrega te  i s  f e d  t o  the  
burner  end of t h e  drum mixer. 
213 of t h e  drum l e n g t h  from t h e  b u r n e r  end and is mixed wi th  t h e  aggrega te  
m a t e r i a l .  
s t o r a g e  s i l o  f o r  t r u c k  load-out.  The gaseous emis s ions  e n t e r  a knockout 
chamber t h a t  reduces  t h e  gas  v e l o c i t y  and promotes p a r t i c l e  s e t t l i n g .  From 
t h e  knockout  chamber, t h e  gas  is drawn through a baghouse t h a t  t r a p s  t h e  f i n e  
p a r t i c u l a t e .  The f lue-gas  is then  exhaus ted  t o  t h e  atmosphere through a 
12 f o o t  h igh  r e c t a n g u l a r  s t a c k .  

Liquid  a s p h a l t  i s  i n j e c t e d  i n t o  t h e  drum mixer 

As t h e  a s p h a l t  c o n c r e t e  mix f a l l s  from t h e  drum i t  i s  conveyed t o  a 

Recycle  o p e r a t i o n  d i f f e r s  from conven t iona l  o p e r a t i o n  i n  t h a t  a 
pe rcen tage  of t h e  v i r g i n  aggrega te  i s  r ep laced  by r ecyc led  a s p h a l t  pavement 
and a d i f f e r e n t  a s p h a l t  cement i s  used. The RAP i s  fed  t o  a c o l l a r  l oca t ed  a t  
t h e  c e n t e r  of t h e  drum mixer from a separate b in .  The r e s t  of t h e  RAP p r o c e s s  
i s  t h e  same a s  t h e  conven t iona l  process .  

1.3 EMISSIONS MEASUREMENT PROGRAM 

The test program was conducted a t  t h e  Western Eng inee r ing  Company's 
mobile CMI a s p h a l t  c o n c r e t e  p l a n t .  
Route 34,  12 m i l e s  west of Lincoln .  Nebraska d u r i n g  t h e  l a s t  week of 
September 1984. The tes t  program w a s  designed t o  q u a n t i f y  uncon t ro l l ed  
(baghouse i n l e t )  and c o n t r o l l e d  (baghouse o u t l e t )  emis s ions  du r ing  
c o n v e n t i o n a l  and r e c y c l e  o p e r a t i o n s .  
sampling and ana lyz ing  p rocess  emis s ions  except  f o r  TOC ana lyses  which was 
performed by P o l l u t i o n  Con t ro l  S c i e n c e  of Miamisburg, Ohio. Midwest Research 
I n s t i t u t e  (MRI) w a s  r e s p o n s i b l e  for c o o r d i n a t i n g  t h e  test program wi th  p l a n t  
pe r sonne l  t o  i n s u r e  t h a t  p rocess  c o n d i t i o n s  and c o n t r o l  equipment were 
s u i t a b l e  f o r  t e s t i n g .  MRI was a l s o  r e s p o n s i b l e  for t h e  monitor ing and 
r eco rd ing  of necessa ry  d a t a  on p r o c e s s  and c o n t r o l  equipment. 

The mobile f a c i l i t y  was loca ted  on 

CCA per sonne l  were r e s p o n s i b l e  f o r  

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

T o t a l  p a r t i c u l a t e  loading measurements were performed a t  t he  bagnouse .̂ I . I _ _ _ _  _ _ l - L  i n i e c  ana ouc iec .  concurrenc iy .  Lne tests were couiuciru 111 ~ L : I ; U L U - U C =  - A L U  

EPA Hethod 5E. 
e m i s s i o n s ,  were performed dur ing  conven t iona l  o p e r a t i o n .  Three uncon t ro l l ed  
and two c o n t r o l l e d  r u n s  were performed dur ing  r e c y c l e  operac icn .  

1.3.2 T o t a l  Organic  Carbon 

Four p a r t i c u l a t e  runs ,  f o r  b o t h  u n c o n t r o l l e d  and c o n t r o l l e d  

T o t a l  o r g a n i c  carbon (TDC) samples were c o n c u r r e n t l y  c o l l e c t e d  a t  t h e  
i n l e t  and o u t l e t  t o  t h e  baghouse. 
Method 5E t e s t s  mentioned above. Each sample c o n s i s t e d  of -organics  - h a t  were 
c o l l e c t e d  i n  t h e  impinger  s o l u t i o n s  downstream of t h e  f i l t e r  ho lder .  The 

They were c o l l e c t e d  du r ing  t h e  EPA 
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impinger  s o l u t i o n s  were made up of 0.1 N NaOH. 
s o l u t i o n s ,  t h e  ace tone  rinses of t h e  impingers  were d r i e d  t o  a c o n s t a n t  weight 
and g r a v i m e t r i c a l l y  analyzed.  

In a d d i t i o n  t o  t h e  impinger 

1.3.3 Cas Stream Ana lys i s  

The c o n c e n t r a t i o n s  of C02 and 02 i n  t h e  gas  s t r eam a t  t h e  i n l e t  and 
o u t l e t  l o c a t i o n s  were determined by c o l l e c t i n g  an i n t e g r a t e d  sample i n  a 
T e d l a r  bag and ana lyz ing  the  sample wi th  a n  O r s a t  ana lyze r .  
i n  accordance  wi th  EPA Reference  Method 3. 

1.3.4 Po lynuc lea r  Aromatic Hydrocarbons 

T h e  a n a l y s e s  were 

The test program c a l l e d  f o r  one i n l e t  and one o u t l e t  test f o r  Polynuclear  
Aromatic Hydrocarbons (PAH). 
pre-site su rvey ,  t h a t  there was s u f f i c i e n t  reserves of r ecyc led  a s p h a l t  
pavement f o r  t h r e e  Nethod 5E t e s t s  and one Modified Method 5E test f o r  PAH. 
However, due t o  schedul ing  changes ,  most of t h e  RAP was u t i l i z e d  b e f o r e  t h e  
t e s t  program began. T h e r s f o r e ,  no PAH t e s t i n g  was performed. 

It was o r i g i n a l l y  b e l i e v e d ,  a t  t h e  time of t h e  

1.3.5 V i s i b l e  Emission Obse rva t ions  

V i s i b l e  emiss ion  o b s e r v a t i o n s  f o r  o p a c i t y . w e r e  performed concur ren t ly  
wi th  t h e  Method 5E runs. However, due  t o  background i n t e r f e r e n c e  
( i . e .  c louds )  no t  a l l  of t h e  runs have c o n c u r r e n t  v i s i b l e  emiss ion  readings.  
Readings r e p r e s e n t a t i v e  of bo th  o p e r a t i o n a l  modes a r e  inc luded  i n  t h e  r e p o r t .  

1.3.6 P rocess  Sample C o l l e c t i o n  and Moni tor inq  

D i s c r e t e  g r a b  samples o f '  RAP, v i r g i n  aggrega te ,  a s p h a l t  cement and f u e l  
o i l  were o b t a i n e d  d u r i n g  t h i s  t e s t  program. The v i r g i n  aggrega te  samples were 
ana lyzed  f o r  mois ture  con ten t .  The RAP samples were analyzed for mois tu re  and 
smoke p o i n t .  
cement samples were a l s o  conducted. The f u e l  o i l  sample i s  being h e l d  for 
f u t u r e  a n a l y s i s .  Monitoring and r eco rd ing  t h e  p r e s s u r e  drop a c r o s s  t h e  
baghouse,  a l o n g  w i t h  a l l  o t h e r  p e r t i n e n t  p rocess  para l lecers ,  was t h e  
r e s p o n s i b i l i t y  of Midwest Research I n s t i t u t e  (MRI). 

1.4 DESCRIPTION OF REPORT SECTIONS 

Smoke p o i n t ,  f l a s h  p o i n t  and v i s c o s i t y  a n a l y s i s  of t h e  a s p h a l t  

The remaining s e c t i o n s  c o n t a i n  t h e  summary and d i s c u s s i o n  of r e s u l t s  i n  
S e c t i o n  2 .0 ,  Process  D e s c r i p t i o n  and Opera t ion  in S e c t i o n  3 .0 ,  Sampling 
loczc ions  i n  S e c t i o n  4.0 ,  Saaplirig and A n a l y t i c a l  Equipment a?d Procedures  i n  
Sec:ion 5.0, and QuaLi:y Assurance i n  Sec t ior .  6.0. 
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SECTION 2.0 

SUMMARY AND DISCUSSION OF RESULTS 

T h i s  s e c t i o n  d i s c u s s e s  t h e  r e s u l t s  of t h e  emission t es t  program conducted 
a t  Western Eng inee r ing  Company's a s p h a l t  c o n c r e t e  p l a n t  o u t s i d e  L inco ln ,  
Nebraska. Con t ro l l ed  and uncon t ro l l ed  emissions were t e s t e d .  The t e s t i n g  was 
conducted d u r i n g  t h e  p roduc t ion  of conven t iona l  mix and 50 pe rcen t  r ecyc led  
a s p h a l t  pavement mix. Problems encountered d u r i n g  t h i s  t es t  program are 
d i scussed  i n  S e c t i o n  b.0. 

2.1 EMISSION PROSRAN RESULTS 

T h e  fol lowing s u b s e c t i o n s  c o n t a i n  n a r r a t i v e ,  t a b l e s ,  graphs and f i g u r e s  
Each s u b s e c t i o n  a l s o  c o n t a i n s  a p e r t a i n i n g  t o  t h e  s p e c i f i c  tests performed. 

d i s c u s s i o n  of t h e  da t a .  

2.1.1 P a r t i c u l a t e  Mass Emission R e s u l t s  

A modified v e r s i o n  of EPA r e f e r e n c e  Method 5E was used t o  c o l l e c t  both 
uncon t ro l l ed  and c o n t r o l l e d  emissions c o n c u r r e n t l y  d u r i n g  conven t iona l  and 
r e c y c l e  production. 
A d d i t i o n a l  i n fo rma t ion ,  f i e l d  d a t a  s h e e t s  and l a b  a n a l y s i s  sheets can be found 
in Appendices A and D. 

2.1.1.1 Conventional Operation-- 

c o n t r o l l e d  and u n c o n t r o l l e d  emissions du r ing  c o n v e n t i o n a l  o p e r a t i o n  a r e  
p re sen ted  i n  Tab le  2-1 (Eng l i sh  u n i t s )  and Tab le  2-2 ( m e t r i c  u n i t s ) .  Four 
c o n t r o l l e d  and u n c o n t r o l l e d  sampling runs were performed. The tes t  p l an  
o r i g i n a l l y  c a l l e d  f o r  t h r e e  concurrent  runs.  However, problems with Run No. 2 
n e c e s s i t a t e d  a n  a d d i t i o n a l  conven t iona l  run a s  a p recau t iona ry  measure. The 
four conven t iona l  o p e r a t i o n  runs are des igna ted  a s  1, 2 ,  3 and 4. The 
uncon t ro l l ed  p a r t i c u l a t e  mass loading were 45.700, 112.660, 86.836 and 
53.500 g r a i n s  pe r  dry s t anda rd  cub ic  f o o t ,  r e s p e c t i v e l y .  T h e  corresponding 
c o n t r o l l e d  p a r t i c u l a t e  l oad ings  were 0.008, 0.025, 0.028 and 0.022 f o r  1, 2 ,  3 
and 4,  r e s p e c t i v e l y .  The average c o n t r o l l e d  p a r t i c u l a t e  loading was 
0.021 g r / d s c f  which i s  below t h e  p r e s e n t  NSPS s t anda rd  of 0.04 g r / d s c f .  
c o l l e c t i o n  e f f i c i e n c i e s  of t h e  baghouse f o r  t h e s e  runs was 99.98, 99.97, 99.96 
and 99.95, r e s p e c t i v e l y .  A breakdown of u n c o n t r o l l e d  and c o n t r o l l e d  
cocven t iona l  emis s ions  can  be' found in Tab les  2-3 and 2-4. 

The r e s u l t s  a r e  d i s c u s s e d  i n  t h e  fol lowing s e c t i o n s .  

Summaries 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  carbon emissions f o r  both 
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2.1.1.2 Kecycle Operation-- 
Tab le  2-5 \ Z l i s h  u n i t s )  and Tab le  2-6 ( m e t r i c  u n i t s )  p r e s e n t  t h e  

r e s u l t s  o f  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  t e s t i n g  du r ing  r ecyc le  
ope ra t ion .  The  t h r e e  u n c o n t r o l l e d  and two c o n t r o l l e d  r e c y c l e  o p e r a t i o n  t e s t  
r u n s  a r e  d e s i g n a t e d  5 ,  6 a i d  7 ( u n c o n t r o l l e d  o n l y ) .  
mass load ings  f o r  t h e  r e s p s c t i v e  r u n s  were 7.085, 10.939 and 8.655 g r / d s c f  t h e  
cor responding  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  were 0.008 g r /dsc f  f o r  5 and 
0.006 g r / d s c f  f o r  6. The average  c o n t r o l l e d  emis s ions  du r ing  r e c y c l e  
o p e r a t i o n  was 0.007/dscf which  is w e l l  below t h e  NSPS l i m i t  of 0.04 g r / d s c f .  
T h e  c o l l e c t i o n  e f f i c i e n c i e s  f o r  5 and 6 were both  above 99.9 pe rcen t .  
T a b l e s  2-7 and 2-8 provide  a d d i t i o n a l  i n fo rma t ion  on uncon t ro l l ed  and 
c o n t r o l l e d  r e c y c l e  emissions.  

Uncont ro l led  p a r t i c u l a t e  

2.1.1.3 Breakdown of Sampling Run Weight Gains-- 
A breakdown of t h e  sampling r u n  weight g a i n s  f o r  bo th  conven t iona l  and 

r e c y c l e  o p e r a t i o n  i s  p resen ted  i n  T a b l e  2-9. T h i s  t a b l e  provides  t h e  w e i g h t  
g a i n  from t h e  f i l t e r ,  f r o n t  h a l f  and t h e  ace tone  b lank  c o r r e c t i o n  f a c t o r .  
T h i s  c o r r e c t i o n  f a c t o r  i s  c a l c u l a t e d  from t h e  weight  g a i n  of a s p e c t r o  grade  
ace tone  b lank  p e r  m l  and m u l t i p l i e d  by t h e  amount of acecone wash used i n  t h e  
dry down procedure.  ~ 

2.1.1.4 Di scuss ion  of P a r t i c u l a t e  Emiss ions  During Convent ional  and Recycle 
P roduc cion- 

One of t h e  o b j e c t i v e s  of t h i s  test  program was t o  compare t h e  p a r t i c u l a t e  
l oad ings  d u r i n g  conven t iona l  and r e c y c l e  p roduc t ion  modes. 
o b s e r v a t i o n s  were made based on t h e  d a t a  p re sen ted  i n  Tables  2-1 through 2-8. 
These i n c l u d e :  

Seve ra l  g e n e r a l  

0 Compliance w i t h  t h e  NSPS p a r t i c u l a t e  emiss ion  s t anda rds  of 
0.04 g r / d s c f  was m e t  f o r  a l l  runs. 

0 The c o l l e c t i o n  e f f i c i e n c y  of p a r t i c u l a t e  by t h e  baghouse was above 
99.9 pe rcen t  f o r  a l l  sampling runs .  

During conven t iona l  o p e r a t i o n ,  t h e  uncon t ro l l ed  emiss ions  were much 
h ighe r  t han  d u r i n g  r e c y c l e  o p e r a t i o n .  T h i s  i s  due t o  t h e  u s e  of much f i n e r  
m a t e r i a l ,  most ly  sand ,  being used d u r i n g  conven t iona l  product ion.  During 
r e c y c l e  p r o d u c t i o n ,  50 percent  of t h e  m a t e r i a l  fed  t o  t h e  drum was recyc led  
a s p h a l t  pavement. 

O n e  conc lus ion  t h a t  can be drawn f o r  these d a t a  i s  t h a t  dur ing  
conven t iona l  o p e r a t i o n ,  t he  p a r t i c u l a t e  loadings  a r e  h i g h e r  t h a n  du r ing  
r a c y c i e  ope ra t ion .  T h e r e i o r e ,  a q  i n c r e a s e  in o p a c i t y  d u r i n g  r ecyc le  

-+aL-c~. c z n m t  5s z : t r ih : e i  i o  pa::iou;;te. 

2.1.2 T o t a l  Organic  Carbon R e s u l t s  

T o t a l  Organic  Carbon (TOC) samples were c o l l e c t e d  s imultaneously w i t h  t h e  
p a r t i c u l a t e  mass samples from 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  l o c a t i o n s  
u t i l i z i n g  che Modified Hethod 5E sampling t r a i n .  The 0.1 N NaOH impinger 
s o l u t i o n s  and r i n s e s  were ana lyzed  f o r  TOC u s i n g  a Beckman Model 915 
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ana lyze r .  T h e  a n a l y s e s  were performed by P o l l u t i o n  C o n t r o l  S c i e n c e s  Inc .  i n  
Miamisburg, Ohio. 
T a b l e s  2-1 through 2-8 and 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 .  

2.1.2.1 Convent ional  Operation-- 
Tab le  2-1 ( e n g l i s h  u n i t s )  and ‘Cable 2-2 (metric u n i t s )  p r e s e n t  t h e  TOC 

r e s u l t s  for bo th  u n c o n t r o l l e d  and c o n t r o l l e d  o p e r a t i o n  d u r i n g  conven t iona l  
product ion.  F o r  u n c o n t r o l l e d  o p e r a t i o n  t h e  TOC l o a d i n g s  v e r e  0.049, 0.022 and 
O.Ob7 g r / d s c f  f o r  Runs 2 ,  3 and 4, r e s p e c t i v e l y .  Run No. 1 a t  t h e  
u n c o n t r o l l e d  l o c a t i o n  was voided because  of a contaminated sample. 
resu l t s  f o r  t h i s  test are p r e s e n t e d  i n  t h e  d a t a  t a b l e s .  The c o n t r o l l e d  TOC 
l o a d i n g s  d u r i n g  c o n v e n t i o n a l  o p e r a t i o n  vere 0.020, 0.021, 0.017 and 0.017 f o r  
Runs 1, 2 ,  3 and 4 ,  r e s p e c t i v e l y .  It shou ld  be noted t h a t ,  f o r  run No. 2 only 
about 75 p e r c e n t  of t h e  sampling p o i n t s  were t e s t e d  due to p r o c e s s  s h u t  down. 
I t  i s  b e l i e v e d  t h a t  t h i s  had a minimal a f f e c t  on t h e  q u a l i t y  of t h e  d a t a .  The 
c o l l e c t i o n  e f f i c i e n c i e s  o f  t h e  baghouse for Run 2 ,  3 . a n d  4 v e r e  44.6, 0 and 
50.8, r e s p e c t i v e l y .  T a b l e s  2-3 and 2-4 p r e s e n t  more d e t a i l e d  u n c o n t r o l l e d  and 
c o n c r o l l e d  data f o r  TOC emissions.  

The TOC r e s u l t s  are d e s i g n a t e d  as back h a l f  catches i n  Data 

No TOC 

. .  _. 
2 . ? , 2 . 2  ?.ecpc?E Qpr=cicc--  

TOC r e s u l t s  f o r  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  d u r i n g  r e c y c l e  
o p e r a t i o n  are p r e s e n t e d  i n  T a b l e  2-5 ( e n g l i s h  u n i t s )  and Tab le  2-6 ( m e t r i c  
u n i c s ) .  A d d i t i o n a l  TOC in fo rma t ion  f o r  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  
can  be found i n  T a b l e s  2-7 and 2-8. 
0.111 and 0.040 for Run 5, 6 and 7, r e s p e c t i v e l y .  T i m e  c o n s t r a i n t s  p e r m i t t e d  
t h e  c o l l e c t i o n  of on ly  two c o n t r o l l e d  e m i s s i o n  samples.  The r e s u l t s  of t h e s e  
TOC tes t  were 0.062 g r / d s c f  f o r  Run 5 and 0.053 g r / d s c f  f o r  Run 6 .  
c o l l e c t i o n  e f f i c i e n c i e s  f o r  Run 5 and 6 were -49.2 and 41.0, r e s p e c t i v e l y  a s  
shown i n  T a b l e  2-6. 

2.1.2.3 D i s c u s s i o n  of Resul ts--  

ranged from 0.022 t o  0.049 g r / d s c f .  
0.039 g r l d s c f .  Fo r  c o n t r o l l e d  c o n v e n t i o n a l  emis s ions ,  t h e  load ings  only 
v a r i e d  from 0.017 to 0.020 w i t h  a n  ave rage  l o a d i n g  of 0.019 g r / d s c f .  For 
u n c o n t r o l l e d  emis s ion  d u r i n g  r e c y c l e  o p e r a t i o n  t h e  TOC load ing  r e s u l t s  ranged 
from 0.034 g r / d s c f  t o  0.111 g r / d s c f .  
The c o n c r o l l e d  emis s ions  v a r i e d  from 0.053 t o  0.062 g r / d s c f .  

The u n c o n t r o l l e d  TOC load ings  were 0.034, 

The 

The TOC r e s u l t s  f o r  u n c o n t r o l l e d  emis s ions  d u r i n g  conven t iona l  o p e r a t i o n  
The ave rage  TOC l o a d i n g s  was 

The average v a l u e  vas  0.062 g r / d s c f .  

The ave rage  TOC load ing  a t  t h e  c o n t r o l l e d  l o c a t i o n s  inc reased  from 
0.019 g r / d s c f  ‘ d u r i n g  converi t ional  o p e r a t i o n  t o  0.057 d u r i n g  recycLe 
o p e r a t i o n  . . .  I t  v a s  expecte*! t h a t  t h e r e  would be a similar e l e v a t i o n  i n  TOC a t  
t h e  u n c o n c r o i i e i  location d u r i n g  r e c y c l e  o p e r a t i o n .  ?he da:a a i d  not  show 
t h i s  ex?ec:ed r i se  i n  T9C loading.  T h i s  i cc sns i ; i ency  can  be ex? la ined  a s  
f 01 lows. 

Fo r  c o n t r o l l e d  Runs 5 and 6 and f o r  u n c o n t r o l l e d  Run 5, r e p l i c a t e  TOC 
samples vere analyzed 9 t iaes each .:o e s t a b l i s h  a 9 5  p e r c e n t  confidence 
i n c e r v a l .  The r e s u l t s  of these t e s t s  i n d i c a t e  t h a t  t h e  TOC-resul ts  of t h i s  
t e s t  program c o u l d  vary a n  average of +22.8 mg/l .  
9 p e r c e n t  t o  65 p e r c e n t  of t h e  TOC sample r e s u l t s .  
r e s u l t s  were encoun te red  w i t h  t h e  sample wi th  t h e  lowes t  concenc ra t ions .  The 

T h i s  v a l u e  corresponds co 
The h i g h e s t  v a r i a b i l i t y  i n  
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EPA a u d i t  TOC sample r e s u l t s  a l s o  show high  v a r i a b i l i t y  a t  low concen t r a t ions .  
The 95 pe rcen t  conf idence  i n t e r v a l  f o r  Run 6 u n c o n t r o l l e d  was +28.3 mg/l. 
s i m i l a r  conf idence  i n t e r v a l s  were a p p l i e d  t o  t h e  remainder  of t h e  t e s t  
samples ,  t h e n  a a c c u r a t e  i n t e r p r e t a t i o n  of t h e  TOC d a t a  cannot  be made. 
on t h i s  f a c t  and the  l i m i t e d  q u a n t i t y  of d a t a ,  no conc lus ions  o r  c o r r e l a t i o n s  
between conven t ion  and r e c y c l e  o p e r a t i o n s  can  be made. The back h a l f  
emis s ions  s e c t i o n  p rov ides  e x p l a n a t i o n s  f o r  i n c o n s i s t e n c i e s  i n  TOC d a t a  
i n c l u d i n g  t h e  n e g a t i v e  removal e f f i c i e n c i e s .  

I f  

Based 

- 

A d d i t i o n a l  i n fo rma t ion  on l a b  r e s u l t s ,  TOC a u d i t  sample r e s u l t s  and 
conf idence  i n t e r v a l  d e t e r m i n a t i o n  can  be found i n  Appendix G. 

2.1.3 Impinger Residue Fi lm 

These samples c o n s i s t e d  of t h e  impinger  ece tone  r i n s e s  which were used t o  
' remove t h e  b l a c k  f i l m  m a t e r i a l  condensed on t h e  impingers  and glassware.  The 
a c e t o n e  r i n s e s  were d r i e d  t o  a c o n s t a n t  weighc and added t o  t h e  TOC va lues .  
These r e s u l t s  f o r  t h e  conven t iona l  and r e c y c l e  o p e r a t i o n  a r e  d i scussed  i n  t h e  
fo  1 lowing s e c t  ions.  

2.1.3.1 Convent iona l  Back Half  Emissions- 

ope ra t ion .  The t o t a l  TOC l o a d i n g s  f o r  Runs 2 ,  3 and 4 were 0.096, 0.047 and 
0.307 g r l d s c f ,  r e s p e c t i v e l y .  
contaminated  sample. 
o p e r a t i o n  w a s  0.149 g r /dsc f  w i t h  a n  average  of 75.5 p e r c e n t  of t h e  load ing  
coming Erom the  ace tone  rinses of t h e  g lassware .  
conven t iona l  c o n t r o l l e d  d a t a  i s  p r e s e n t e d  i n  Tab le  2-11. For Runs 1, 2, 3 and 
4 t h e  back h a l f  TOC load ings  were 0.30, 0.043, 0.017 and 0.025 g r / d s c f ,  
r e s p e c t i v e l y .  The average c o n t r o l l e d  back h a l f  TOC load ing  f o r  conven t iona l  
o p e r a t i o n  was 0.031 g r /dsc f  w i th  an  average  of 39.8 pe rcen t  r e s u l t i n g  f r o m  t h e  
ace tone  r i n s e s .  

2.1.3.2 Recycle  Back Half Emissions- 

i n  Tab le  2-12. The TOC load ings  were 0.095, 0.148 and 0.136 g r / d s c f  f o r  
Run 5,  6 and 7, r e s p e c t i v e l y .  The average  t o t a l  loading  was 0.126 g r / d s c f  
wi th  an average  of 42.8 pe rcen t  of t h e  load  found i n  t h e  ace tone  r i n s e s .  
two c o n c r o l l e d  r e c y c l e  runs were conducted. 
CWO runs  were G . i G  ana C1.666 g r i a s c i  f o r  Runs 5 and e, r e s p e c t i v e i y .  'me 
average  c o n t r o l l e d  back h a l f  l oad ing  was 0.088 g r / d s c f .  
found i n  t h e  ace tone  r inse was 34.2 pe rcen t .  R e s u l t s  f o r  c o n t r o l l e d  back ha l f  
emiss ions  can  be found on Tab le  2-13. 

2.1.3.3 
The back h a l f  TCC results are d i f f i c u l t  t o  i n t e r p r e t .  The back h a l f  

emiss ion  r e s u l t s  show t h a t  from 20 t o  85  pe rcen t  of t h e  t o t a l ' l o a d  can adhere  
t o  t h e  g lassware  and must be  r i n s e d  o f f  w i t h  ace tone .  Data Tables  2-1 
through 2-8 do not  account  f o r  t h i s  f a c t  and p r e s e n t  only i h e  TOC v a l u e s  
obta ined  from t h e  impinger s o l u t i o n s .  
conf idence  i n t e r v a l  e s t a b l i s h e d  f o r  some of t h e  TOC samples show high 
v a r i a b i l i t y .  

. .  - .~ 

Tab le  2-10 c o n t a i n s  back h a l f  emiss ion  d a t a  f o r  conven t iona l  uncon t ro l l ed  

No TOC va lue  was ob ta ined  f o r  Run 1 because of a 
T h e  average  back h a l f  TOC loading  f o r  conven t iona l  

The cor responding  

Back h a l f  TOC loadings  f o r  u n c o n t r o l l e d  r e c y c l e  o p e r a t i o n  a r e  presented  

Only 
The back h a l f  r e s u l t s  f o r  t h e s e  

The average l o a d i n g  

-. 

Discuss ion  of Impinger Back Half Resul ts--  

In a d d i t i o n  t o  c h i s ,  t h e  95 p e r c e n t  

Based on t h e s e  f a c t s ,  t h e  conc lus ion  can  be made that t h e  d a t a  



Q N O  
O o O n  - ?l?? 
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f o r  TOC shown i n  Daca T a b l e s  2-1 th rough  2-8 are h i g h l y  ques t ionab le .  The 
f a c t  t h a t  v a r y i n g  amounts of TOC c a n  adhe re  t o  t h e  g l a s sware  h e l p s  e x p l a i n  t h e  
i n c o n s i s t e n c i e s  i n  ctie TOC d a t a  i n c l u d i n g  t h e  n e g a t i v e  removal e f f i c i e n c i e s .  
The back h a l f  e m i s s i o n  results i n  T a b l e s  2-9 th rough  2-12 probably g i v e s  a 
b e t t e r  i n d i c a t i o n  of TOC l o a d i n g  t h a n  t h o s e  provided i n  T a b l e s  2-1 through 2-8. 

2.1.4 V i s i b l e  Emission R e s u l t s  

V i s i b l e  emis s ion  o b s e r v a t i o n  r e a d i n g  were t aken  by a c e r t i f i e d  r eade r .  
The o p a c i t y  o f  a plume c a n  b e  a s s i g n e d  t h e  g r e a t e s t  d e g r e e  of accuracy when 
viewed unde r  c o n d i t i o n s  where a c o n t r a s t i n g  background i s  p r e s e n t .  During 
most o f  t h e  test  week o v e r c a s t  s k i e s .  c r e a t i n g  a bad background, prevented 
r e a d i n g s  from be ing  taken. 
p r o d u c t i o n  t h a t  were o b t a i n e d  a re  d i s c u s s e d  below. 

2.1.4.1 

mately 3 h o u r s  of readings-were conducted. 
ave rages  f o r  t h i s  time pe r iod .  
i n  F i g u r e  2-1. The ave rage  o p a c i t y  d u r i n g  t h i s  c o n v e n t i o n a l  test was 
0.25 p e r c e n t .  The m a x i m u m  6 minute  o p a c i t y  was 1.25 pe rcen t .  F i e l d  d a t a  
s h e e t s  f o r  t h e s e  r e a d i n g s  can  be found i n  Appendix A. 

2.1.4.2 V i s i b l e  Emissions During Recyc le  Operation- 
T a b l e  2-15 p r e s e n t s  t h e  r e s u l t s  of t h e  v i s i b l e  emis s ion  o b s e r v a t i o n  

r e a d i n g s  conducted d u r i n g  r e c y c l e  p roduc t ion .  Graphic r e p r e s e n t a t i o n  of these 
r e s u l t s  i s  shown i n  F i g u r e  2-2. 
t e s t  5 and c o n t i n u e d  i n t o  Run 6 and 7. The ave rage  6 minute  average o p a c i t y  
d u r i n g  t n e s e  r e a d i n g s  was 4.50 p e r c e n t .  
for t h i s  p e r i o d  was 5.0 p e r c e n t .  
can be found i n  Appendix A. 

2.1.4.3 D i s c u s s i o n  o f  V i s i b l e  Emission Results--  

t o  4 .5  d u r i n g  r e c y c l e  o p e r a t i o n .  
c o n t r o l l e d  p a r t i c u l a t e  emis s ion  d u r i n g  r e c y c l e  o p e r a t i o n  a r e  w e l l  below t h e  
c o n t r o l l e d  p a r t i c u l a t e  emissions d u r i n g  c o n v e n t i o n a l  o p e r a t i o n .  The re fo re ,  
t he  i n c r e a s e  i n  o p a c i t y  d u r i n g  r e c y c l e  o p e r a r i o n  i s  n o t  due t o  p a r t i c u l a t e  
emis s ions  and p robab ly  due t o  a n  i n c r e a s e  i n  c o n d e n s i b i e  nyarocarbon emissions.  

Readings f o r  bo th  c o n v e n t i o n a l  and r e c y c l e  

V i s i b l e  Emissions During Conven t iona l  Operation-- 
O p a c i t y  r e a d i n g s  were performed d u r i n g  c o n v e n t i o n a l  test Run 2. Approxi- 

T a b l e  2-14 p r e s e n t  t h e  6 minute  
The r e s u l t s  are a l s o  r e p r e s e n t e d  g r a p h i c a l l y  

These r e a d i n g s  were performed d u r i n g  r e c y c l e  

The  maximum 6 minute  average o p a c i t y  
F i e l d  d a t a  s h e e t  f o r  t h e s e  o p a c i t y  r e a d i n g s  

The ave rage  o p a c i t y  r o s e  from 0.25 p e r c e n t  d u r i n g  conven t iona l  o p e r t i o n  
The p a r t i c u l a t e  emis s ions  d a t a  show t h a t  t h e  

2.1.5 N o i s t u r e  De te rmina t ions  o f  P rocess  Samples 

D i s c r e t e  g r a b  samples of v i r g i n  aggrega re  and r e c y c l e d  a s p h a l t  pavement 
A r e p r e s e n t a t i v e  p o r t i o n  of were o b t a i n e d  d u r i n y  each  of t h e  sampling runs. 

t h e s e  samples  was ve ighed ,  d r i e d  and reweighed t o  de t e rmine  weight l o s s  due t o  
ma i s  t u r e .  

2.1.5.1 Conven t iona l  Opera t ion  X o i s t u r e  Resul t s -  

c o n v e n t i o n a l  run. 
conveyors.  

A t o t a l  o f  f o u r  samples of v i r g i n  a g g r e g a t e  were t aken  one f o r  each  
The samples were ob ta ined  d i r e c t l y  from t h e  feed 

T a b l e  2-16A p r e s e n t s  t h e  m o i s t u r e  d e t e r m i n a t i o n  r e s u l t  f o r  



TABLE 2-14. SUMMARY OF V I S I B L E  EMISSION OBSERVATIONS DURING 
CONVENTIONAL. OPERATION 

A v e r a g e  opacity 
D a t e  R u n  N o .  T i m e  fo r  6 m i n u t e s  

9-25-84 2 1300 1.25 
1312 0.625 
1318 0.625 
1500 0 
1506 0.208 
i5i2 0 
1518 0.416 
1524 0 
1530 0 
1536 0 
1542 0 
1548 0.208 
1554 0.208 

0.208 
0 

1600 
1606 
1612 0.416 
1618 0 
1624 0.208 
1630 0.208 
1636 0 
1642 0.208 
1648 0 
1654 0.416 
1700 0.833 
1706 0.208 
1712 0.416 
1718 0.208 
1724 0.208 
1730 0.208 
1736 0.625 AVE 0.25 
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1 
TABLE 2-15. SUMMARY OF VISIBLE EMISSION OBSERVATIONS D U R I N G  RECYCLE OPERATION 

Average opacity 
Dace R u n  No. Time f o r  6 minutes 

9-28-84 5 1032 3.54 
1038 4.58 
1044 4.37 
1050 4.79 
1056 5.0 
1102 4.37 
1108 5.0 
1117 5.0 
1122 4.79 
1128 4.16 
1134 4.79 
1 1 s  6.55 
1146 4.79 
1152 4.58 
1158 4.37 
1204 4.58 
1210 4.37 
1216 4.32 
1222 4.58 
1228 4.58 
1239 4.79 
1245 4.58 
1251 4.79 
1257 4.37 
1303 4.58 
1309 4.58 

1327 4.79 
1333 4.58 
1339 5.0 
1357 4.79 
ihn3 &. 79 
1409 4.37 
1415 5.0 
li21 4.55 
1&27 6.79 
1433 4.58 
1439 4.37 
1445 4.79 
1451 4.37 
1457 5.0 . AVG. 4.50 

- 

1315 4.79 

6 

7 

2-20 



conven t iona l  ope ra t ion .  
du r ing  conven t iona l  t e s t i n g  was 2.4 pe rcen t .  
found i n  Appendix D. 

2.1.5.2 Recycle Opera t ion  Mois tu re  Results--  

production. 
tes t  run. No sample was t aken  for 7 u n c o n t r o l l e d .  The r e s u l t s  of t h e s e  tests 2 

a r e  p re sen ted  i n  T a b l e  2-16B. 
aggrega te  du r ing  r e c y c l e  o p e r a t i o n  was 3 . 3  pe rcen t .  
c o n t e n t  of t h e  r ecyc led  a s p h a l t  pavement samples was 3.1 percent .  
sheet f o r  t h e s e  d e t e r m i n a t i o n s  a r e  i n  Appendix D. 

2.1.6 Smoke P o i n t  De te rmina t ions  

T h e  average m o i s t u r e  c o n t e n t  of v i r g i n  aggrega te  
The f i e l d  d a t a  s h e e t s  c a n  be 

A t o t a l  of 4 samples were taken for mois tu re  d e t e r m i n a t i o n  du r ing  r e c y c l e  
One v i r g i n  aggrega te  sample and one RAP sample for each r e c y c l e  

The ave rage  moi s tu re  con ten t  of t h e  v i r g i n  
The average moisture  

F I e l d  d a t a  

Two recyc led  a s p h a l t  pavement samples were c o l l e c t e d  d u r i n g  recycle 
product ion.  
The average smoke p o i n t  temperature  for t h e  RAP samples was 352'F. 

The r e s u l t s  of t h e  smoke p o i n t  t es t s  a r e  shown i n  Table  2-17. 

2.1.7 F l a s h  P o i n t  De te rmina t ions  

Two d i f f e r e n t  t ypes  of a s p h a l t  cement a r e  used d u r i n g  product ion,  one i s  

The r e s u l t s  of t h e  
used d u r i n g  conven t iona l  product ion,  t h e  o t h e r  d u r i n g  r e c y c l e  production. One 
a s p h a l t  cement sample w a s  t aken  for each p roduc t ion  mode. 
f l a s h  p o i n t  t e s t i n g  are p r e s e n t e d  i n  T a b l e  2-18. 

2.1.8 V i s c o s i t y  of Asphal t  Cement Samples 

The two a s p h a l t  cement samples were a l s o  analyzed for v i s c o s i t y .  The 
v i s c o s i t y  r e s u l t s  a r e  p re sen ted  i n  Tab le  2-19. 

2.1.9 Fue l  O i l  Sample 

One f u e l  o i l  sample was t aken  and r e t a i n e d  f o r  p o s s i b l e  ana lys i s .  



TABLE 2-16. SUMMARY OF PROCESS SAMPLE MOISTURE MEASUREMENTS 

TABLE 2-16A. CONVENTION OPERATION 

Run No. Date 

c-1 9-24-84 1436 314.5 2.1 

c-2 

c-3 

C-4 

1520 274.7 9-25-84 

9-26-84 1045 224.6 

9-27-84 1015 217.2 

z 
2.0 

2.3 

3.2 

TABLE 2-168. RECYCLE OPERATION 

Virgin aggregate Recycle asphalt pavement 

Sample Moisture Sample Moisture 
---------------- -----------_______I_____ 

Run No. Date Time W C .  g by weight X T i m e  wc. g by weight % 

9- 1 9-23-84 3929 2:2.5 5.3 0925 214.3 2.0 

R- 2 9-28-84 1355 217.1 1.7 1358 203.5 6.1 
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TABLE 2-17. SUMMARY OF SMOKE POINT DETERMINATIONS 

Smoke 
Collection Sample point 

Run date Time type temperature O F  

R- 1 9-28-84 0925 RAP 344 

R- 2 9-28-84 1358 RAP 360 

TABLE 2-18. SUMMARY OF FLASH POINT DETERMINATIONS 

Sample 
Run Date Time type 

Flash 
point 

temperature OC 

Conven- 9-24-84 1422 Asphalc cement 244°C 

Recycle 9-28-84 1356 Asphalt cement 218°C 

tional 

TABLE 2-19. VISCOSITY RESULTS OF ASPHALT CEMENT SAMPLES 

Temp. Vacuum Viscosity 
Sample O F  (mm of Hg) (poises) 

. .  
Conventional 140 300 1,153 

Recycle 140 300 876 
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SECTION 3.0 

PROCESS DESCRIPTION AND OPERATION . 
T h 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  conc re t e  p l a n t  

ope ra t ed  by Western Eng inee r ing  Company, Inc. ,  (Western) nea r  Lincoln,  
Nebraska. The procedures  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  d u r i n g  bo th  conven t iona l  and recycle o p e r a t i o n  are a l s o  
presented 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  Western 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 r o c e s s  Equipment D e s c r i p t i o n  

Western o p e r a t e s  a p o r t a b l e  CMI p l a n t  p r e s e n t l y  l o c a t e d  on Highway 34 
between L inco ln  and Seward, Nebraska. The p l a n t  normally o p e r a t e s  11 t o  
1 2  hour s  pe r  day ,  6 d a y s  p e r  week. 
i n  Table  3-1. 

Techn ica l  d a t a  on t h e  p l a n t  a r e  presented 

The o p e r a t i o n  of t h i s  p l a n t  is t y p i c a l  of drummix p l a n t s .  Figure 3-1 i s  
a schematic of t h e  p roduc t ion  p r o c e s s  f o r  a t y p i c a l  drum-mix a s p h a l t  c o n c r e t e  
p l an t .  Western h a s  f o u r  f eed  b i n s  f o r  v i r g i n  aggrega te  and one feed bin f o r  
t h e  r ecyc led  a s p h a l t  pavement (RAP). Aggregate from each b i n  i s  metered o n t o  
a conveyor according t o  t h e  type of mix d e s i r e d  and t r a n s p o r t e d  t o  t h e  burner  
end of t h e  r o t a t i n g  drum. The programmable c o n t r o l l e r  u n i t  au tomat i ca l ly  
d e l i v e r s  t h e  proper  amount of each aggrega te  t o  t h e  feed b e l t .  The aggregate  
i s  heated and moves down t h e  drum a s  t h e  drum r o t a t e s .  When mixes con ta in ing  
RAP are produced, t h e  R A Y  i s  added t a n g e n t i a l l y  t o  t h e  drum midway between t h e  
burner  end and t h e  t e r m i n a l  end. The RAP i s  mixed with t h e  heated v i r g i n  
aggrega te ;  then t h e  a s p h a l t  cement is i n j e c t e d  i n t o  t h e  drum coun te rcu r ren t  t o  
t h e  d i r e c t i o n  of t h e  aggrega te  flow a t  a p o i n t  about 5 f e e t  down t h e  drum from 
t h e  RAP e n t r y  point .  No r e c y c l i n g  agen t s  a r e  used by Western. (The Nebraska 
Department of T r a n s p o r t a t i o n  s p e c i f i e s  t h a t  a 120 t o  150 p e n e t r a t i o n  grade 
a s p h a l t  cement be used i n  mixes c o n t a i n i n g  RAP). The f i n a l  product drops ou t  
t h e  t e r m i n a l  end of t h e  drum a t  a temperature  of about  29OOF f o r  RAP mixes or 
about 305'F f o r  conven t iona l  mixes. 
100-ton-capacity su rge  b in  t h a c  i s  i n s u l a t e d  bu t  not heated.  

The f i n a l  product i s  l i f t e d  t o  a 
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TABLE 3-1. TECHNICAL DATA ON ASPHALT CONCRETE PLANT 
WESTERN ENGINEERING COMPANY, INC. 

Plant designation 

Type plant Drum-mix 

Mobility Portable 

Plant manufacturer CXI 

Model UDM-1900 
. .  

Date purchased i97aa 

Capacity--rated/ typical, tons/h (see text 430/300-350 

nn.-- ~,.-i  

Burner-manufac turer 

--,- - 

model No. 
rating, million Btu's 
blower, scfm 

Drum site--diameter, ft 
length, ft 

Product temperature--conventional, OF 

length, ft 

Asphalt--No. of tanks 
storage capacity, gal 
grade 

heater fuel 

Storage--capacity, tons 
type 
insulated 

k. 5 f-e? 

Hauc k 
JB 630-133 
133.7 
7,300 

9.518.5b 
40 

275-290 
40 

1 
30,000 gal 
85-1000 or 
120-150 pen.c 
No. 2 fuel 

100 . 
Surge bin 
Yes 

=arum modified in FebruzFJ or % a r c h  1083. 

bBurner end of drum has larger diameter. 

C85-100 penetration grade asphalt cement used for convent-ional mix; 
120-150 penetration grade asphalt cement used for recycle mix. 
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T h i s  p l a n t  i s  r a t e d  a t  430 t o n s l h  a t  4.5 pe rcen t  moi s tu re  removal but  i s  
u s u a l l y  ope ra t ed  a t  about  300 t o  350 tons lh .  
of a n  a s p h a l t  c o n c r e t e  p l a n t  i s  i n f l u e n c e d  by weather ,  t ype  mix produced, 
moisture  c o n t e n t  of aggrega te  and RAP, and usage rate of t h e  paving crew. 

The a c t u a l  product ion c a p a c i t y  

During t h i s  t e s t i n g  a t  t h e  Western p l a n t ,  t h e  h i g h e s t  product ion r a t e  
t h a t  could be.maintained was approximately 310 t o n s j h r  w h i c h  was a c t u a l l y  
s l i g h t l y  below t h e  normal usage r a t e  of t h e  paving crew. P lan t  personnel 
i n d i c a t e d  t h a t  t h e  most important  f a c t o r  i n  t h i s  lower product ion c a p a c i t y  was 
probably t h e  c o l d  and windy weather c o n d i t i o n s  experienced d u r i n g  t h e  
t e s t i n g .  These c o n d i t i o n s  caused more of t h e  hea t  from t h e  flame t o  be l o s t  
t o  t h e  surroundings as r a d i a n t  and c o n v e c t i v e  h e a t  from t h e  o u t s i d e  s u r f a c e  of 
the  drum than would be l o s t  du r ing  warmer and less windy weather. Also, more 
h e a t  was r e q u i r e d  t o  h e a t  t h e  co ld  a g g r e g a t e  and i n l e t  a i r  t han  would be 
r equ i r ed  under summer cond i t ions .  

. .  

A t  a p roduc t ion  r a t e  of 310 t o n s l h ,  t h e  d u s t  r e t u r n  mechanism between t h e  
baghouse and t h e  dryer-drum a t  t h e  Western p l a n t  was overloaded when 
conven t iona l  s u r f a c e  mixed was pEoduced. The excess  d u s t  overflowed on to  t h e  
ground and had t o  be manually removed. 
p roduc t ion  of mixes c o n t a i n i n g  RAP. 

Dust  ove r load ing  was less d u r i n g  

3.1.2 Emission Con t ro l  System D e s c r i p t i o n  

The p rocess  emissions from t h e  drum-mix p l a n t  are evacuated from t h e  
d i s c h a r g e  end of t h e  drum and go through a knockout chamber t o  remove l a r g e  
p a r t i c l e s  and t o  slow t h e  exhaust  g a s  stream. 
emissions a r e  ducted t o  a negat ive-pressure baghouse. 
t h e  baghouse a r e  p re sen ted  in Table 3-2. 

From t h e  knockout chamber, t h e  
The s p e c i f i c a t i o n s  f o r  

A t  s t a r t u p ,  t h e  baghouse is p rehea ted  f o r  s e v e r a l  30-second i n t e r v a l s  
b e f o r e  aggrega te  i s  fed  i n t o  t h e  drum. The shutdown procedures  involve 
al lowing t h e  baghouse t o  run through i t s  normal c l e a n i n g  c y c l e  w h i l e  t h e  drum 
is coo l ing  and t h e  su rge  b i n  i s  being unloaded. . .  . .  . .  

The bags i n  t h e  baghouse were laundered and about  25 percent  were 
replaced when t h e  p l a n t  was moved t o  i t s  p r e s e n t  s i t e  i n  August 1984. S ince  
t h a t  t i m e ,  new seals have been i n s t a l l e d  on a l l  t h e  bags t o  ensu re  t h a t  no a i r  
l e a k s  would occur. The baghouse w a s  " v i s o l i t e "  i n spec ted  on September 19, 
s e v e r a l  bags were r ep laced ,  and t h e  baghouse was a g a i n  " v i s o l i t e "  i n spec ted  on 
September 20 be fo re  t e s t i n g  began on September 24. 

3 .2  PROCESS MONITORING 

The o p e r a t i o n  of t h e  drum-mix p l a n t  and t h e  baghouse was monitored d u r i n g  
. .  t e s t i n g  on September 24, 25, 26 ,  27, and 28. T a b l e s  3-3 through 3-7 provide a .... .: 

l i s t  of t h e  p rocess  and c o n t r o l  d e v i c e  in fo rma t ion  t h a t  was obtained du r ing  
t h i s  per iod.  

Although t h e  des ign  product ion r a t e  of t h i s  p l a n t  i s  r epor t ed  by C H I  t o  
be 430 t o n s / h r  a t  4 .5  pe rcen t  moisture  removal, du r ing  t h i s  t e s t i n g  t h e  
h i g h e s t  p roduc t ion  r a t e  t h a t  could be maintained was approximately 310 tons /h  
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TABLE 3-2. TECHNICAL DATA ON THE AIR POLLUTION CONTROL DEVICE 
WESTERN ENGINEERING COMPANY, INC. 

Type 

Manufacturer 

Total air flow rate 

Age of baghouse 

Number of bags 

Bag material 

Bag dimensions 
d iame t er 
length 

Total cloth area 

Pressure drop 

Bag cleaning mechanism 

Date current bags installed 

Air-to-cloth ratio 

Fan motor size 

Baghouse outlet 

Dust disposal 

Negative pressure baghouse 

Aeropulse 

56,000 acfm 

5 years 

900 

14 oz./€t2 Nomex 

4.5 in. 
8 . 5  ft 

9,200 ft2 

5 in. W.C. 

Pulse jet 

August 1984a 

6.3:l 

2-100 hp each 

Rectangular steel stack 

Recycled to drum 

aCurrent bags were installed new in August 1983. They were laundered and 
reinstalled in August 1984. 

. :  
. .  . 
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( s e e  S e c t i o n  3.1.1). 
about 270 t o n s / h  due t o  problems w i t h  t h e  l o a d e r  t h a t  was used t o  f i l l  t h e  
f eed  b ins .  
p l a n t ,  t h e n  270 t o n s / h  i s  87 p e r c e n t  of c a p a c i t y .  

On September 27, t h e  p roduc t ion  r a t e  was lowered t o  

Assuming 310 tons /h  a s  t h e  maximum produc t ion  c a p a c i t y  of t h e  

The baghouse i n l e t  t empera tu re  was measured by a thermocouple i n  t h e  duct  
between t h e  drum and t h e  baghouse. 
thermocouple at  t h e  lower exit end of t h e  drum. I t  should be noted t h a t  t h e  
mix t empera tu re  f o r  mixes c o n t a i n i n g  RAP i s  approximate ly  20' o r  30'F lower 
than  t h a t  f o r  conven t iona l  mixes. P l a n t  personnel  r epor t ed  t h a t  a lower mix 
tempera ture  i s  u s u a l l y  main ta ined  f o r  RAP mixes t o  minimize smoking. It 
should a l s o  be noted t h a t  w h i l e  t h e  baghouse i n l e t  tempera ture  i s  g e n e r a l l y  
lower t h a n  t h e  mix tempera ture .when conven t iona l  mixes a r e  produced, t h e  
r e v e r s e  i s  t r u e  when RAP mixes are produced. P l a n t  personnel  r epor t ed  t h a t  a 
thennocouple  on t h e  drum t y p i c a l l y  i n d i c a t e d  a mid-drum tempera ture  of 600' t o  
700'F when RAP mixes were produced. However, t h i s  thermocouple was inope rab le  
du r ing  t h e  test  per iod .  

The mix t empera tu re  was measured by a 

The b u r n e r  was opera ted  a t  o r  c l o s e  t o  100 pe rcen t  of c a p a c i t y  d u r i n g  
most of t h e  t e s t  pe r iod .  A f u e l  burning r a t e  of i . i j  ga i imin  of iio. 5 5ual 
o i l  was r e p o r t e d  by p l a n t  pe r sonne l  wh i l e  t h e  bu rne r  was a t  100 pe rcen t  of 
c a p a c i t y .  T h i s  f u e l  r a t e  w a s  r ead  o f f  a f low meter  a t  t h e  burner .  Due t o  t h e  
i n a c c e s s a b i l i t y  of t h i s  f l o w  meter and f o r  s a f e t y  r easons ,  only t h e  percent  of 
burner  c a p a c i t y  was recorded d u r i n g  t e s t i n g .  

The p r e s s u r e  drop  a c r o s s  t h e  baghouse w a s  recorded from a wa te r  manometer 
mounted on t h e  baghouse. Th i s  p r e s s u r e  drop va r i ed  from 4.0 t o  5 . 8  i n .  W.C. 

The  low p r e s s u r e  d rops  were observed  d u r i n g  p e r i o d s  of low product ion  o r  while  
RAP mixes were be ing  produced. 
pe r iods  of lower p a r t i c u l a t e  l oad ing  on t h e  f i l t e r .  

These p e r i o d s  presumably corresponded t o  

Aggregate  s i e v e / s c r e e n  a n a l y s e s  and o t h e r  d a t a  on t h e  product  mixes 
Produced on September 24, 25,. 26,  27 and 28 a r e  g iven  i n  Table  3-8. It  
should be  noted t h a t  p e n e t r a t i o n  g rade  85-100 a s p h a l t  cement was r e p o r t e d l y  
used w i t h  conven t iona l  mix, and p e n e t r a t i o n  grade  120-150 a s p h a l t  cement was 
r e p o r t e d l y  used w i t h  ilAp mix. Samples of bo th  a s p h a l t  cements were taken  t o  
de te rmine  t h e i r  v i s c o s i t y  a t  140'F and smoke po in t s .  Convent ional  mixes were 
produced on  t h e  f i r s t  4 days of t e s t i n g  and were used on the  roauway su r face .  
A 50 p e r c e n t  U P  mix was produced on t h e  l a s t  day of t e s t i n g  and was used on 
tne s n o u i a e r  s u r f a c e .  T i e  skve,!sciee~ G G G ! . ; : ~ ;  i ~ ? i ~ ~ ~ ~ z  t k i t  the =is 
c o n t a i n s  l e s s  m a t e r i a l  t h a t  i s  g r e a t e r  than  3/8 i n .  o r  t h a t  i s  f i n e  enough t o  
p a s s  a No. 200 s i e v e  than does  t h e  conven t iona l  mix. P l an t  personnel  repor ted  
ihaf less of t h e  very f i n e  v i r g i n  aggrega te  i s  used i n  RA? mixes t n s n  i n  
cozvencions l  nixes. 

The s t a c k  from t h e  baghouse w a s  con t inuous ly  observed du r ing  t h e  
t e s t i n g .  
below about  5 0 ° F ,  i t  had no a f f e c t  on v i s i b l e  emiss ion  readings .  

Although a, steam plume developed when t h e  ambient tempera ture  was 

A l a r g e  amount of d u s t  was e m i t t e d  from t h e  d u s t  r e t u r n  system under t h e  
baghouse. 
l e a k s  i n  t h e  d u s t  return auge r  and pipe.  A d d i t i o n a l  a i r b o r n e  p a r t i c u l a t e  

T h i s  was caused by an ove r load ing  of t h i s  d u s t  r e t u r n  system and 
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TABLE 3-8. PRODUCT ASPHALT ANALYSIS - - - 
Date 9/24/84 9/25/84 9/26/84 9/27/84 9/28/84 

Mix type Conventional Conventional Conventional Conventional 50% recycle 
surface surface surface surface 

Asphalt 
grade, 
pene t ra- 
t ion 85-100 85-100 85-100 85-100 120-150 

Percent 
asphalt 
in mix 5.49 4.93 5.02 5.42 5.86 

Mix 
temp., 
O F  310 310 310 310 290 

Sample 
No. 1 2 

Aggregate sievelscreen analysis, % retained 

3 4 5 

Sample 1 2 3 4 5 

1-1 114 
in. 

1 in. 

314 in. 4.6 

318 in. 10.9 16.1 16.5 16.5 8.8 

No. 4 24.1 29.2 28.9 28.5 29.6 

No. 10 51.6 55.0 55.2 54.5 61.9 

No. 50 81.6 83.5 83.2 82.6 86.5 

No. 100 87.0 88.8 88.5 88.8 91.9 

No. 200 89.8 91.2 90.9 89.6 94.7 
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m a t t e r  was a l s o  observed blowing o f f  t h e  v i r g i n  a g g r e g a t e  s t o r a g e  p i l e s  and 
ne ighbor ing  f i e l d s .  These were t a k e n  i n t o  c o n s i d e r a t i o n  while  t h e  v i s i b l e  
emissions were be ing  observed. 

3.3 TESTLNG INFORMATION 

The sampling crew from CCA see up equipment and p repa red  f o r  t h e  test  on 
Sa tu rday  and Sunday, September 22 and 23. Due t o  a l a s t  minute schedu le  
change by Western, which MRI was no t  informed o f ,  t h e  p l a n t  produced RAP mix 
on p a r t  of F r i d a y  and a l l  of S a t u r d a y  and Sunday, September 21, 22, and 23. 
T h i s  d r a s t i c a l l y  reduced t h e  a v a i l a b l e  RAP m a t e r i a l  b e f o r e  t e s t i n g  could beg in  
on Monday, September 23. P l an t .  p e r s o n n e l  r e p o r t e d  t h a t  t h e i r  c o n t r a c t  w i t h  
t h e  S t a t e  r e q u i r e d  t h a t  they u s e  a l l  RAP material b e f o r e  conven t iona l  mix 
cou ld  be s u b s t i t u t e d  f o r  RAP mix. Although Tom Wagoner, P l a n t  Manager, 
r eques t ed  a waiver  of t h i s  r equ i r emen t  through P a t  P a t t i s o n ,  Vice P r e s i d e n t  o f  
Western, t h e  S t a t e  of Nebraska would n o t  g r a n t  a waiver .  
diminished RAP supp ly ,  one Method 5E test a t  t h e  o u t l e t  of t h e  baghouse and 
a l l  P o l y n u c l e a r  Aromatic Hydrocarbon (PAH) tes t s  were c a n c e l l e d .  

Because o f  t h e  

. .  
L 

n,, wec-knd 5E t e s t  Bc- Che !xghocse i-kc- 2-d 3-72 2: :hc b z g h = s c  =.;:1c: 
were performed w h i l e  t h e  p l a n t  was producing c o n v e n t i o n a l  mix on Monday, 
September 24. Weather p reven ted  a d d i t i o n a l  t e s t i n g  o n  t h i s  da t e .  

On Tuesday,  September 2 5 ,  one Method 5E t es t  was r u n  a t  t h e  o u t l e t ,  and 
two Method 5E t es t s  were run a t  t h e  i n l e t .  Both i n l e t  tests were i n v a l i d ,  
however, due  t o  a t o r n  f i l t e r  o n  t h e  f i r s t  run and sampling t r a i n  l e a k s  on t h e  
second a n .  Only c o n v e n t i o n a l  m i x  w a s  produced on t h i s  d a t e .  

On Wednesday morning, September 26, one Method 5E t es t  a t  the baghouse 
i n l e t  and one a t  the baghouse o u t l e t  were performed w h i l e  t h e  p l an t  was 
producing conventional mix. The p r o d u c t i o n  r a t e  was lowered i n  t h e  a f t e r n o o n  
t o  h e l p  c o n t r o l  ove r load ing  of t h e  d u s t  r e t u r n  vane f e e d e r  system and t h e  
r e s u l t i n g  dumping o f  d u s t  under  t h e  baghouse. 
r a t e  and p r o j e c t e d  s h o r t  p l a n t  o p e r a t i n g  time, no tests were performed on 
Wednesday a f t e rnoon .  

Due t o  t h i s  lower p roduc t ion  

On Thursday,  September 27, one  Method 5E tes t  a t  t h e  baghouse i n l e t  and 
one a t  t h e  o u t l e t  were completed. 
dace.  A s  d i s c u s s e d  i n  t h e  p r o c e s s  monitor ing s e c t i o n  of t h i s  r e p o r t ,  t h e  
nrndt tcr inn  r a r e  on c h i s  dare was lnu9r t h n n  e h a c  Aurin? prev ious  t e s t i n s .  The 
t e s t  was s topped  d u r i n g  p e r i o d s  when t h e  p r o d u c t i o n  r a t e  dropped below 
80 p e r c e n t  of t h e  310 t o n s / h  c a p a c i t y  observed on September 23, 2 4 ,  2nd 25. 
The p l a n t  was a l s o  down dxriiii; par: of t h i s  day due  t o  a l o s s  of a i r  
p r e s s u r e .  The loss cf a i r  p r e s s u r e  2as  cailsed by a stuck v a l v e  i n  tiie p u l s e  
c l e a n i n g  mechanism i n  t h e  baghouse. 
p l a n t  t o  c o n t r o l  v a r i o u s  g a t e s  and va lves .  

Only c o n v e n t i o n a l  mix was produced on t h i s  

Compressed a i r  i s  used throughout t h e  

On F r i d a y ,  September 28, two Hethod 5E tes ts  were run . a t  t h e  baghouse 
o u t l e t ,  and t h r e e  Method 5E t es t s  were run a t  t h e  baghouse i n l e t  while  
50 p e r c e n t  RAP mix was produced. 
t e s t i n g  was n o t  p o s s i b l e .  

Due t o  inadequa te  RAP m a r e r i a l ,  a d d i t i o n a l  
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The product ion r a t e  on t h i s  d a t e  was lowered by about 7 percent  a t  about 
10 :30  a.m. i n  order  to balance  p l a n t  product ion  w i t h  demand by t h e  paving crew 
and t o  slow d e p l e t i o n  of t h e  RAP s t o c k p i l e  and thus  allow c o l l e c t i o n  of a 
maximum amount of test  d a t a  without  j e o p a r d i z i n g  the  q u a l i t y  of the  d a t a .  

. 
. . .  
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SECTION 4.0 

SAMPLING LOCATIONS 

A diagram of Western Engineer ing Company's a s p h a l t  cement process  i s  
p resen ted  i n  F i g u r e  4-1.  The approximate l o c a t i o n  and t h e  parameters measured 
a t  each sampling l o c a t i o n  i s  a l s o  inc luded  i n  t h i s  f i g u r e .  T h i s  sec t ion  
c o n t a i n s  a d e s c r i p t i o n  of t h e  sampling l o c a t i o n s  used f o r  t h i s  emission t e s t  
program. 

4 .1  BAGHOUSE INLET SAMPLING LOCATION 

Uncontrol led emissions were measured i n  t h e  d u c t  work between t h e  
knockout chamber and t h e  baghouse. The f l u e  g a s  e x i t s  t h e  knockout chamber 
through a 54" d iame te r  duc t .  T h i s  d u c t  c r e a t e s  a 180' a r c  between knockout 
and baghouse a s  shown i n  F i g u r e  4-2. A p re l imina ry  v e l o c i t y  p r o f i l e  showed 
minimal c y c l o n i c  flow. However, s t r a t i f i c a t i o n  of p a r t i c u l a t e  a g a i n s t  t h e  
o u t s i d e  wall of t h e  d u c t  w a s  p o s s i b l e .  Sampling f o r  p a r t i c u l a t e ,  flow r a t e ,  
mo i s tu re ,  TOC and CO2-02 was performed at t h e  baghouse end of t h e  d u c t  
be fo re  i t  d ive rged  i n t o  t h e  baghouse. 
sampling l o c a t i o n .  
d i s t u r b a n c e s  r e q u i r i n g  24 sampling p o i n t  as p e r  EPA Method 1. 
d e p i c t s  sampling p o i n t s  f o r  t h i s  duct .  

4.2  BAGHOUSE OUTLET SAMPLING LOCATION 

T h i s  l o c a t i o n  was t h e  only p o s s i b l e  
I t  was 6" upstream and 6" downstream from c l o s e s t  f low 

F igure  4-3 

Con t ro l l ed  emission samples were c o l l e c t e d  a t  t h e  o u t l e t  s tack .  
was drawn through t h e  baghouse by a n  induced d r a f t  f a n  and e x i t e d  t h e  f a n  
through a flow c o n t r o l  damper loca t ed  j u s t  downstream as d e p i c t e d  by 
F i g u r e  4-4. The gas  then t r a v e l e d  v e r t i c a l l y  up a 12' r e c t a n g u l a r  s t a c k .  The 
sampling p o r t s  were l o c a t e d  8 f t  downstream of t h e  f low c o n t r o l  damper and 
4 f t  upstream of t h e  s t a c k  e x i t .  F i g u r e  4-5 shows t h e  seven, 3-inch sampling 
p o r t s  l oca t ed  i n  t h e  long s i d e  o f  a 39.5 by 52 i n c h  r e c t a n g u l a r  s tack .  These 
p o r t s  were used f o r  p a r t i c u l a t e ,  TOC, o r s a t ,  g a s  f low r a t e  and moisture  
measurements. 

4.3 VISIBLE EMISSION OBSERVATIONS 

F l u e  g a s  

V i s i b l e  emission r ead ings  were conducted, a t ' t h e  o u t l e t  s t a c k  du r ing  t h e  
sampling runs.  However, background i n t e r f e r e n c e  l i m i t e d  t h e  number of runs 
t h a t  have concur ren t  readings.  Approximately 3 hours  of r ead ing  were 
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PORT A 

F i g u r e  4-3. Baghouse i n l e t  sampling poin ts .  
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42.5" 340" 32.S" 26.0" 18.5" 13.0" 6.5" 
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Figure  4-5. Baghouse o u t l e t  sampling p o i n t s .  
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performed d u r i n g  each p roduc t ion  mode a s  weather permit ted.  
t h e  approximate Location of t h e  o b s e r v e r  i n  r e l a t i o n  t o  t h e  o u t l e t  s t a c k  
du r ing  t h e  v i s i b l e  emis s ion  r ead ings .  

4.4 PROCESS SAMPLE COLLECTION AND MONITORING LOCATIONS 

F igure  4-1 shows 

Grab samples of v i r g i n  aggrega te  and r ecyc led  a s p h a l t  pavement were t aken  
d i r e c t l y  o f f  t h e i r  r e s p e c t i v e  conveyor b e l t s .  F i g u r e  4-1 dep ic t ed  t h e  
l o c a t i o n s  of t h e s e  b e l t s  a long  wi th ,  t h e  sampling l o c a t i o n s  f o r  a s p h a l t  cement 
and f u e l  o i l .  
U t ube  manometer l o c a t e d  on t h e  support  s t r u c t u r e  o f  t h e  baghouse. This  
manometer was i n t a l l e d  by GCA because t h e  o r i g i n a l  gauge was unreadable.  

The p r e s s u r e  d rop  a c r o s s  t h e  baghouse was monitored from a 

. .  . .  
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SECTION 5.0 

SAMPLING AND ANALYTfCAL EQUIPMENT AND PROCEDURES 

GCA u t i l i z e d  s e v e r a l  d i f f e r e n t  sampling procedures  t o  meet t h e  g o a l s  o f  
t h i s  test  program. These t echn iques  inc luded  &PA Methods 1 through 5E,  
Method 9 f o r  v i s i b l e  emis s ion  and d i s c r e t e  g rab  sampling of raw m a t e r i a l s .  
Each procedure i s  d i s c u s s e d  i n  t h e  fo l lowing  s u b s e c t i o n s .  

5.1 EPA REFERENCE METHODS 

5.1.1 Method 1, Trave r se  P o i n t s  

Sample t r a v e r s e  p o i n t s  f o r  p a r t i c u l a t e  sampling were determined i n  
accordance t o  40CFR60. 
t h e  method as de f ined  i n  t h e  F e d e r a l  R e g i s t e r  of September 30, 1983. 

5.1.2 Method 2 ,  Ve loc i ty  and Volumetric Flowrate 

T h i s  was performed using t h e  most recent r e v i s i o n  t o  

. .  
A Type-S p i t o t  tube and a t t a c h e d  thermocouple was used t o  determine 

v e l o c i t y  and vo lumet r i c  f l o w r a t e  of t h e  f l u e  g a s  streams be ing  sampled. 
assembly was c a l i b r a t e d  a s  r e q u i r e d  by t h e  method. 

T h i s  

5.1.3 Method 3, Fixed Gases, Excess A i r  and D r y  Molecular Weight 

Gas a n a l y s i s  was conducted us ing  a s t a i n l e s s  s tee l  sampling probe 
a t t a c h e d  co t h e  Method 5E probe. A gas sample was c o l l e c t e d  by means of a 
one way hand pump. T h e  s t a i n l e s s  s teel  sample l i n e  w a s  purged pr ior  t o  t h e  
c o l l e c t i o n  of the-sample.  An i n t e g r a t e d  sample was c o l l e c t e d  i n t o  a T e d l a r  
bag and analyzed w i t h  an Orsat a n a l y z e r  i n  accordance w i t h  EPA Method 3. 
Ambient a i r  checks were performed b e f o r e  each o r s a t  a n a l y s i s  a s  a QC check .  

5.1.4 Method 4 ,  Moisture  Determinat ion 

The  moisture  d e t e r m i n a t i o n  of t h e  f l u e  gas  was performed i n  conjuncton 
The i n c r e a s e  i n  volume of t h e  impingere 

. . .  
...,,. . .:. ... w i t h  t h e  Modified Method 5E tests. 

was used t o  c a l c u l a t e  p e r c e n t  moi s tu re  of t h e  g a s  stream. I n  a d d i t i o n  to 
t h i s ,  a w e t  bulb/dry bulb appa ra tus  was used i n  con junc t ion  w i t h  a 
psychrometric c h a r t  t o  determine t h e  r e l a t i v e  humidity of t h e  f l u e  gas  a t ' t h e  
i n l e t  and o u t l e t  of t h e  baghouse u n i t .  The w e t  bulb/dzy bulb appa ra tus  
c o n s i s t e d  of two thermocouples a t t a c h e d  along s i d e  each o t h e r .  The f r o n t  end 
of t h e  f i r s t  thermocouple extended o u t  about 3 i nches  f u r t h e r  than t h e  second 

. .  

. .  . .  
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thermocouple. 
f i r s t  thermocouple ( w e t  bulb) .  P r i o r  t o  sampling,  t h e  c lo th  sock  was 
s a t u r a t e d  w i t h  wa te r .  The two thermocouples  were t h e n  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 e m p e r a t u r e  o f  t h e  wet b u l b  thermocouple was 
monitored. A f t e r  t h e  t e m p e r a t u r e  o f  t h e  w e t  b u l b  thermocouple s t a b i l i z e d  
( r e a c h e s  e q u i l i b r i u m ) ,  t h e  t e m p e r a t u r e  of t h e  d r y  thermocouple was measured. 

A c l o t h  sock v a s  p l aced  t i g h t l y  o v e r  t h e  f r o n t  2 i n c h e s  of t h e  

5.1.5 Method 5E, Part iculate/TOC Concen t rac ions  

Refe rence  Method 5E was u t i l i z e d  t o  c o l l e c t  p a r t i c u l a t e  matter and to ta l  
o r g a n i c  c a r b o n  s i m u l t a n e o u s l y  f rom each o f  t h e  two f l u e  g a s  sampling 
l o c a t i o n s ,  c o n c u r r e n t l y .  

The RAC StacksamplrTM Method 5E sampling t r a i n  f e a t u r e s :  a stainless 
s teel  but tonhook nozzle;  t h e  r e q u i r e d  p robe  with p i t o t  t u b e  and thermocouple 
a t c a c h e d  (as  p e r  Method 5 r e v i s i o n  of August 18, 1977) and a heated g l a s s  
l i n e r  w i t h  a chermocouple c o n n e c t i o n ;  a 4-inch g l a s s  f i l t e r  h o l d e r  c o n t a i n i n g  
a Reeve Angel 934 AH g l a s s  f i b e r  f i l t e r  which h a s  a c o l l e c t i o n  e f f i c i e n c y  of 
g r e a t e r  t h a n  99.99 percent ,  a h e a t e d  f i l t e r  ho t  box w i t h  t empera tu re  
c o n t r o i i e r  ana  thermocouple u n i t  a t cached  co t h e  back naif  of t n e  g i a s s  t i i c e r  
h o l d e r  (250 +lO°F),  f o u r  g l a s s  imp inge r s ,  t h e  f i r s c  (mod i f i ed )  and second 
( p l a t e d )  bo tE  c o n t a i n i n g  100 m l  0.m NaDH, t h e  t h i r d  (modif ied)  empty, and t h e  
f o u r t h  (mod i f i ed )  c o n t a i n i n g  preweighed s i l i c a  ge l ;  a l e a k l e s s  l u b r i c a t e d  vane 
pump; d r y  g a s  meter; and an o r i f i c e  meter. A s chemat i c  o f  t h e  Method 5E t r a i n  
i s  shown i n  F i g u r e  5-1. 

A l e a k  check  of t h e  e n t i r e  sampling t r a i n  w a s  conducted p r i o r  t o  and a t  
t h e  c o n c l u s i o n  of each sampling run. and b e f o r e  and a f t e r  changing or 
d i s c o n n e c t i n g  any components of t h e  c r a i n  d u r i n g  t h e  run. Leak checks be fo re  
t h e  tes t  run and a f t e r  changing any c o n s t i t u e n t  were conducted a t  15-inch Hg 
vacuum t o  e n s u r e  a l e a k  ra te  of no more t h a n  0.02 cfm. Leak checks conducted 
a t  t h e  end of a run, and p r i o r  t o  making any component changes o r  
d i s c o n n e c t i n g  them t o  f a c i l i t a t e  r ecove ry ,  were a t  o r  above t h e  h i g h e s t  vacuum 
o b t a i n e d  d u r i n g  t h e  run. The p i t o t  t ube  assembly were a l s o  l e a k  checked p r i o r  
t o  and a f t e r  each  sampling run  t o  e n s u r e  v a l i d i t y  of the v e l o c i t y  d a t a .  
Cyc lon ic  f low a n g l e s  were a l s o  checked a t  t h e  i n l e t  t o  t h e  baghouse p r i o r  t o  
t h e  sampling program. 

A l l  Method 5E sample r e c o v e r i e s  were performed i n  t h e  GCA High Cube 
I. ____,. I.,..- _ - _ _  7 -  ..-- -- 5-1  >--.-. -...-... -..- =O.,y&5 ' S . + Y C L . - C  "-" Ye .I&*""". 

1. 

2 .  

The f r o n t - h a l f  of t h e  sample t r a i n ,  comprised of t he  a o z z l e ,  probe 
and f r o n t - h a i f  of t h e  f i l t e r  h o l d e r  was r i n s e d  and brushed t h r e e  
t i nes  wi th  q e c t r o  g r a s e  s : ~ : o x .  c::a:sx vas n a t  uied as a f i r s t  
r i n s e  as p e r  t h e  r e q u e s t  of t h e  EPA Task  Officer.  
m o d i f i c a t i o n  of Hechod 5E. )  
500 m l  amber g l a s s  c o n t a i n e r ,  sealed and l a b e l e d  as -FH. 

The p a r t i c u l a t e  f i l t e r  and any p a r t i c u l a t e  adhe r ikg  t o  t h e  f i l t e r  
h o l d e r  was removed and p l aced  i n  i t s  o r i g i n a l  p las t ic  p e t r i  dish.  
This d i s h  was s e a l e d  and l a b e l e d  as -PF. 

T h i s  was a 
'The sample was s t o r e d  i n  a p rec l eaned  
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3 .  The c o n t e n t s  o f  each  impinger w a s  measured f o r  volume i n c r e a s e ,  t hen  
t r a n s f e r r e d  to precleaned amber g l a s s  sample c o n t a i n e r s .  T h e  
impingers were then  r i n s e d  wi th  0 . 1 N  NaOH. These samples were 
l abe led  a s  -IMP 1 and -IMP 2+3. 

The impingers,  back h a l f  f i l t e r  h o l d e r  and connec t ing  g l a s sware  was 
then  r i n s e d  3 t imes with s p e c t r o  g rade  acetone.  T h i s  was s t o r e d  i n  
a n o t h e r  500 m l  amber g l a s s  c o n t a i n e r  and l a b e l e d  -BH. 

The s i l i c a  g e l  impinger was reweighed for  moi s tu re  gain. 

4. 

5. 

6. A f t e r  recovery a l l  g l a s sware  was f l u s h e d  t h r e e  times and r i n s e d  w i t h  
d i s t i l l e d ,  de ion ized  water.  Then i t  was baked i n  a d ry ing  oven f o r  
1 hour a t  100°C. Fol lowing t h i s  c l e a n i n g  procedure,  t h e  glassware 
was reassembled f o r  t h e  nex t  t es t .  

7 .  F i e l d  b i a s  blanks of t h e  ace tone ,  DDI water, f i l t e r  and O.1N NaOH 
were c o l l e c t e d  p r i o r  t o  t h e  s t a r t  of t h e  f l u e  gas  t e s t i n g  program. 

8. The l i q u i d  l e v e l  was marked on a l l  c o n t a i n e r s .  

9. 

10. S to red  i n  c o o l e r  f o r  t r a n s p o r t .  

A l l  samples were logged on GCA Chain of Custody Record Form. 

5.1.6 Method 9, V i s i b l e  Emissions 

V i s i b l e  emis s ions  from t h e  baghouse o u t l e t  were conducted when t h e  
c o n d i t i o n s  permit ted.  
tes t  per iod.  The plume o b s e r v e r  noted t h e  l o c a t i o n  and d i s t a n c e  from t h e  
s t a c k  t h a t  t h e  o b s e r v a t i o n s  were made. Readings were made by a c e r t i f i e d  
observer .  T h e  d e c i s i o n  t o  
observe t h e  s t a c k  plume was made s o l e l y  by t h e  o n s i t e  EPA Task O f f i c e r  on a 
t e s t - b y - t e s t  bas i s .  

Readings were recorded every 15-seconds du r ing  each 

The r e s u l t s  are p resen ted  as  6-minute averages.  

5.1.7 Process Stream Sampling 

Grab,samples were c o l l e c t e d  from t h e  two conveyor b e l t  s t reams,  t h e  
a s p h a l t  cement tank and t h e  f u e l  o i l  tank. Approximately 2-3 g a l l o n s  of 
m a t e r i a l  from t h e  conveyor b e l t s  was c o l l e c t e d  d u r i n g  each emission run, 
qua r t e red  and t h e  two opposing q u a r t e r s  t aken  f o r  a 1 g a l l o n  sample. 
a s p h a l t  cement samples was taken d i r e c t l y  from a t ank  truck. The f u e l  o i l  
sample was ob ta ined  from t h e  s t o r a g e  tank .  The a n a l y s e s  conducted on these  
samples c o n s i s t e d  of moi s tu re  c o n t e n t  i n  t h e  v i r g i n  aggrega te  and t h e  RAP 
samples, smoke p o i n t  f o r  t h e  RAP sample, f l a s h  p o i n t ,  smoke p o i n t  and 
v i s c o s i t y  on t h e  a s p h a l t  cement. 

Two 

The f u e l  o i l  i s  being held pending a n a l y s i s .  

The p r e s s u r e  drop a c r o s s  t h e  baghouse was monitored by M R I  personnel  
E x i s t i n g  equipmint proved u t i l i z i n g  a U-tube manometer i n s t a l l e d  by GCA. 

f a i l l t y  n e s s e c i t a t i n g  t h e  i n s t a l l a t i o n .  
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5.2 ANALYTICAL PROCEDURES 

The test  program produced samples from Method 5E f o r  p a r t i c u l a t e , m a t t e r  
and t o t a l  o r g a n i c  carbon ('roc), moi s tu re  c o n t e n t  €or v i r g i n  aggrega te  and 
r ecyc led  a s p h a l t  pavement samples ,  v i s c o s i t y ,  f l a s h  and smoke p o i n t s  f o r  t he  
a s p h a l t  cement and smoke p o i n t  f o r  t h e  RAP samples.  
a n a l y t i c a l  procedure i s  o u t l i n e d  below. 

A d e s c r i p t i o n  of each 

a 

a 

a 

a 

0 

Method SE - Par t i cu la t e - -Grav ime t r i c  a n a l y s i s  conducted as p e r  EPA 
r e f e r e u c e  Method 5 and r e f e r e n c e  Method 5E. 
breakdown o f  t h i s  t r a i n .  

S o l i d s  Mois ture  Analysis--During each p a r t i c u l a t e  and TOC run,  one 
sample 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 was 
c o l l e c t e d  f o r  moi s tu re  a n a l y s i s .  The samples were c o l l e c t e d  i n  
p l a s t i c  c o n t a i n e r s  and t a k e n  d i r e c t l y  t o  t h e  o n s i t e  mobile 
l a b o r a t o r y  €or mois tu re  a n a l y s i s .  In t h e  mobile l a b ,  approximately 
200 grams of  t h e  m a t e r i a l  w a s  weighed i n t o  a t a r e d  beaker  and d r i e d  
o v e r n i g h t  a t  105.tC. 
metai cans.  i h e  sampie i s  t h e n  d e s i c c a t e d  ana weighed LO w i t n i n  
0.01 gram. 

F l a s h  and Fire  P o i n t s  on Asphal t  Cement--An a l i q u o t  of t h e  a s p h a l t  
cement sample ana lyzed  to de te rmine  t h e  F l a s h  and F i r e  p o i n t s  a s  
r e q u i r e d  by ASTM Des igna t ion  D92-78. 

Smoke Po in t  f o r  Recycled Asphal t  Pavement (RAP)--A reEerence  o r  
s t anda rd  t e s t  procedure € o r  t h e  smoke p o i n t  has  not been 
e s t a b l i s h e d .  
procedures  provided by t h e  EPA Task O f f i c e r .  
i n  a 140'F oven t o  c o n s t a n t  weight .  
i n t o  a sample bowl. 
t empera ture  rise of t h e  sample was 25°F to 30°F p e r  minute. 
t h e  tempera ture  of t h e  sample reached 250°F, t h e  hea t  was decreased 
so t h a t  t h e  r a t e  of t empera tu re  rise was only 5 t o  iO'F p e r  minute. 
The tempera ture  .it which t h e  m a t e r i a l  s tar ts  t o  smoke was recorded 
a s  smoke p o i n t .  

Viscosity--The a s p h a l t  cement samples were analyzed by E. W.  Saybol t  

u s i n g  a vacuum viscometer .  

See F i g u r e  5-1 f o r  a 

The remaining sample was placed i n t o  1-gal 

The smoke po in t  f o r  RAP was conducted a s  p e r  
Each sample was d r i ed  

500 grams of sample was placed 
Neat was t h e n  a p p l i e d  so t h a t  t h e  r a t e  of 

When 

ruup-,,y. n -1 &,re Jaa,,p:el weie eiz.G.:fZed ir, &CCGYiGZCZ .:i:h .Is?1y," 1??? 
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SECTION 6.0 

QUALITY ASSURANCE 

A T e s t / Q A  P l a n  w a s  prepared on September 18, 1984 f o r  t h i s  tes t  program. 
Most of t h e  procedures  d e s c r i b e d  i n  t h e  T e s t / Q A  Plan were followed. 
d e v i a t i o n s  from t h e s e  procedures  are noted i n  t h i s  s e c t i o n .  

6.1 CALIBRATION PROCEDURES . 

Any 

C a l i b r a t i o n  of t h e  f i e l d  sampling equipment was performed p r i o r  to ,  and 
a t  t h e  c o n c l u s i o n  of t h e  f i e l d  sampling effor t .  
sheets  were submit ted t o  t h e  f i e l d  team l e a d e r  t o  t a k e  on - s i t e ,  and f o r  t h e  
p r o j e c t  f i l e .  

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 e d  
included t h e  sample meter ing system, thermocouples, p i t o t  tubes,  and nozzles .  

6.2 SAMPLE CHAIN OF CUSTODY 

Copies of t h e  c a l i b r a t i o n  

C a l i b r a t i o n s  were performed as d e s c r i b e d  i n  t h e  EPA p u b l i c a t i o n  
Q u a l i t y  Assurance Handbook For  A i r  P o l l u t i o n  Measurement Systems, Volume 111, 11 

GCA fo l lows  sample custody procedures  based on EPA recommended source 
sampling procedures .  Appendix E p r e s e n t s  custody r eco rd  sheets .  The 
importance of uncontaminated r e a g e n t s ,  c o l l e c t i o n  media and sample c o n t a i n e r s  
i n  c o l l e c t i n g  v a l i d  samples was w e l l  recognized by GCA. The c o l l e c t i o n  media 
a c t u a l l y  became p a r t  of t h e  sample i t s e l f .  

6.2.1 F i e l d  Opera t ions  

P r e p r i n t e d  sample t a g s  were used t o  ensu re  t h e  r equ i r ed  information is 

Samples were then  sea l ed  w i t h  t a p e  
e n t e r e d  i n  t h e  f i e l d .  
f i l l e d - i n  sample t a g  s e c u r e l y  a t t a c h e d .  
and t h e  l e v e l  marked on t h e  c o n t a i n e r .  A l l  samples were logged i n  t h e  f i e l d  
sample log. Samples were t h e  t r a n s p o r t e d  i n  c o o l e r s  o r  trunlcs which were i n  
t h e  custody of GCA f i e l d  crew members. 

Lach sample, d u p l i c a t e s  and blanks had a completely 

6.2.2 Laboratory Opera t ions  

Upon a r r i v a l  a t  GCA, t h e  samples and t h e i r  c h a i n  of custody sheets were 
submitted t o  t h e  Sample Bank Manager. Each sample was logged i n t o  a l a r g e  
bound master log  and assigned a GCA Con t ro l  Number, which was unique t o  t h a t  
s a m p l e ,  i d e n t i f i e s  i t  and fo l lows  i t  through a l l  o p e r a t i o n s .  A l l  samples were 
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lociced i n  t h e  CCA Sample Bank u n t i l  r equ i r ed .  
i n i t i a t e d  a page f o r  each sample i n  t h e  cus tody  notebook and e n s u r e d  t h a t  each 
handl ing  of t h e  sample was documented. 
provided a r e c o r d  of such a c t i o n s  i n  t h e  cus tody  book, thereby  main ta in ing  t h e  
c h a i n  of cus tody  on t h e  o r i g i n a l  sample. 

I n  a d d i t i o n ,  39 samples were d e l i v e r e d  t o  P o l l u t i o n  Cont ro l  Sc ience  Inc. 

The Sample Bank Hanager 

Each a n a l y s t  working w i t h  t h e  sample 

i n  Miamisburg, OH, by two members o f  t h e  CCA f i e l d  crew, f o r  TOC a n a l y s i s .  
The samples were a l l  con ta ined  i n  500 m l  amber g l a s s  b o t t l e s  and were rece ived  
immersed i n  i c e .  Sample b o t t l e  l a b e l  i n fo rma t ion  was t r a n s f e r r e d  t o  chain-of- 
cus tody  forms and were e n t e r e d  i n t o  t h e  PCS l a b o r a t o r y  log  and each b o t t l e  
ass igned  a f i v e  d i g i t  PCS sample number. 
u n t i l  removed f o r  a n a l y s i s .  

6.3 DATA REDUCTION AND VALIDATION 

The samples were then  s t o r e d  a t  4OC 

Ex tens ive  QC measures  were used to ensu re  t h e  g e n e r a t i o n  of r e l i a b l e  d a t a  
from sampling and a n a l y s i s  a c t i v i t i e s .  
a c c u r a t e  in fo rma t ion  fol low3d by c l e a r  and c o n c i s e  r e p o r t i n g  of t h e  d a t a  was a 

P rope r  c o l l e c t i o n  and o r g a n i z a t i o n  of 

yL;yLa i? j  g ~ a :  L i i  this p i ' o j i . i i .  

6.3.1 Data  Reduct ion 

S tanda rd ized  forms were used t o  record  sampl ing  and a n a l y s i s  da ta .  A l l  
forms.were f i l l e d  i n  by t h e  t e c h n i c i a n  performing t h e  work, t h e n  checked and 
i n i t i a l e d  by o t h e r  p r o j e c t  p a r t i c i p a n t s .  
scheme f o r  t h i o - p r o j e c t .  

F i g u r e  6-1 shows che d a t a  f low 

Data r e d u c t i o n  performed i n  t h e  f i e l d  w a s  l i m i t e d  t o  €PA Method 5E 
T e s t i n g .  Check runs  Eor sample volume, moi s tu re  and a s s o c i a t e d  parameters  
were performed t o  de te rmine  p e r c e n t  i s o k i n e t i c s .  Xost d a t a  r educ t ion  was 
performed us ing  a Compaq p o r t a b l e  computer. 

6.3.2 Data V a l i d a t i o n  

Data  v a l i d a t i o n  i s  t h e  p rocess  of f i l t e r i n g  d a t a  and accep t ing  o r  
r e j e c t i n g  i t  on t h e  b a s i s  of sound c r i t e r i a .  Supe rv i so ry  and QC personnel  
used v a l i d a t i o n  methods and c r i t e r i a  a p p r o p r i a t e  t o  t h e  type of d a t a  and the  
purpose of t h e  measurement. 

The fo l lowing  c r i t e r i a  were used t o  e v a l u a t e  d a t a :  

a U s 2  of approved t e s t  p rocedures .  

e S t e a d y - s t a t e  o p e r a t i o n  of t h e  p rocess  being t e s t e d .  

Use of p r o p e r l y  o p e r a t i n g  and c a l i b r a t e d  equipment. 

Use of r e a g e n t s  t h a t  have passed QC checks.  

6-2 



T E S T  CONDUCTED 
DATA SHEET COWPLETED 

I 
c 

DATA CHECKED BY TWO 
F I E L D  CREW ?EMBERS 

I .: . .  

1 
DATA SUBMITTED TO -- ERRORS AND OUTLIERS 
F I E L D  TEAM LEADER NOTED I N  F I f l D  LOG BOOK 
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PRELIMINARY DATA REDUCTION 
CONDUCTED AND CROSS- 
CHECKED I N , T H E  F I E L D  

SAMPLES AND DATA / RETURNE] ~~ TO CCA \ 
S A W L I N G  AND P R O a S S  
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P R I N C I P A L  INVESTIGATOR 
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INVEST ICATUR I 

COMPUTER S H E ~ T S  SUBMITTED 
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Figure h-1. Data flow scheme. 
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C o l l e c t i o n  of t h e  p r o p e r  amount o f  p a r t i c u l a t e  on s u b s t r a t e s .  

C o l l e c t i o n  of t h e  r e q u i r e d  b l anks .  

A l l  p r e l i m i n a r y  d a t a  and Rough D r a f t  R e p o r t s  were e d i t e d  and checked t o  

P r o p e r  c h a i n  o f  cus tody  maintained.  

i n s u r e  t h a t  t h e  d a t a  p r e s e n t e d  were a c c u r a t e  and had n o t  been t r a n s p o s e d  or 
misplaced.  

6.1, SAMPLING QC PROCEDURES 

The f o l l o w i n g  QC checks were used d u r i n g  t h e  s o u r c e  t e s t i n g  segment o f  
t h i s  p r o j e c t .  

Method 2 - V e l o c i t y ,  P l o w r a t e  

- 
- C’neck f o r  c y c i o n i c  f iow 

Method 3 - Dry Molecu la r  Weight 

- Orsat a n a l y s i s  were conducted in accordance t o  EPA Method 3 

- 

Required u s e  of c a l i b r a t e d  p i t o t  t u b e s  
- 

~ 

The a n a l y z e r  was l e v e l e d  and purged w i t h  sample g a s  p r i o r  t o  
e a c h  a n a l y s i s  . .  

- Ambient a i r  checks  were conducted 

- Analyses  were r e p e a t e d  u n t i l  v a l u e s  agreed w i t h i n  0.3 p e r c e n t  

Method SE - P a r t i c u l a t e  

- Sampling was conducted i n  accordance t o  Method 5E wi th  
m o d i f i c a t i o n s  as  i n s t r u c t e d  by t h e  EPA P r o j e c t  O f f i c e r  

- A l l  a p p r o p r i a t e  method and f i e l d - b i a s  b l anks  were c o l l e c t e d  

- .  - .-r-?C Lzf=r=:icz :=z b= 5cz:i L:: A p p c i L x  r. 

e i-iethod 9 - V i s i b l e  Emissions 

- 3.- visib?. ez iss im cbssrve: iras c a r z i i i a d  wic i i in  b months of 
. t h e  eest program 

- VE‘s were conducted i n  accordance t o  Method 9 G u i d e l i n e s  
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6.5 ANALYTICAL QC PROCEDURES 

6.5.1 Gravimetr ic  Determinat ions 

A l l  samples were d e s s i c a t e d  and weighed t o  a c o n s t a n t  weight. 

Some g r a v i m e t r i c  a n a l y s e s  were conducted i n  t h e  f i e l d ,  however a l l  
a p p l i c a b l e  QC measures were observed. 

The ba lance  used was checked wi th  C l a s s  S weigh t s  be fo re  and a f t e r  
each weighing se s s ion .  . 

Temperature and r e l a t i v e  humidi ty  was recorded du r ing  each weighing 
s e s s i o n .  

6.5.2 T o t a l  Organic Carbon 

TOC sample were analyzed by PCS Inc.  Included were 5 EPA a u d i t  samples. 
The r e s u l t s  of t h e s e  a n a l y s e s  are p resen ted  i n  Table  6-1. In  a d d i t i o n ,  
s e v e r a l  samples were a l s o  analyzed i n  r e p l i c a t e  t o  e s t a b l i s h  95 pe rcen t  
confidence i n t e r v a l s .  The r e s u l t s  of t h e s e  a n a l y s e s  a r e  presented i n  
T a b l e  6-2. 

6.5.3 Clean-up Eva lua t ion  

The c l e a n  up e v a l u a t i o n  r e s u l t s  f o r  uncon t ro l l ed  and c o n t r o l l e d  method 
blank t r a i n s  a r e  p re sen ted  i n  Tab le  6-3. Both blank t r a i n s  were analyzed f o r  
p a r t i c u l a t e  and t o t a l  o r g a n i c  carbon. 
t h e  weight g a i n  from t h e  f i l t e r  and t h e  f r o n t - h a l f  ace tone  r i n s e  of t h e  
sampling t r a i n .  
t h e  nozz le ,  t h e  probe, t h e  cyclone and t h e  f r o n t  h a l f  of t h e  € i l t e r  house. 
For  c o n t r o l l e d  o p e r a t i o n s  t h e  f r o n t - h a l f  r i n s e  c o n s i s t e d  o f  t he  nozzle ,  t h e  
probe, t h e  cyclone bypass and t h e  f r o n t  h a l f  of t h e  f i l t e r  house. 

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

For  uncon t ro l l ed  o p e r a t i o n s  t h e  f ron t -ha l f  rinse c o n s i s t e d  of 

The t o t a l  o r g a n i c  carbon a n a l y s i s  € o r  uncon t ro l l ed  and c o n t r o l l e d  
o p e r a t i o n s  c o n s i s t e d  of a 0.1N sodium hydroxide r i n s e  of t h e  back h a l f  of t h e  
sampling t r a i n .  
back-half f i l t e r  h o l d e r ,  and connect ing g l a s sware  f o r  bo th  uncon t ro l l ed  and 
c o n t r o l l e d  ope ra t ions .  

6.5.4 I g n i t a b i l i t y  

T h i s  back-half rinse c o n s i s t e d  of t h e  t h r e e  impingers,  

An a l i q u o t  of p-xylene was analyzed a s  a q u a l i t y  c o n t r o l  sample. T h e  
r epor t ed  f l a s h  p o i n t  was 2 8 O C .  The l i t e r a t u r e  va lue  i s  2 7 O C .  

6.5.5 Smoke Po in t  

A t  t h i s  t i m e ,  there  i s  no known q u a l i t y  c o n t r o l  sample a v a i l a b l e  t o  
e s t a b l i s h  t h e  accuracy of smoke p o i n t  de t e rmina t ions .  
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TABLE 6-1. RESULTS OF €PA AUDIT SAMPLES PERFORMED BY PCS 

Measured Reference Percent 
Sample I D  TOC (mg/l) Conc. (mg/l) Error 

EPA-1 9 5 . 5  91 .5  +4.2 

€PA-2 - 9 . 6  6 . 1  +36.5 
~ 

EPA-3 5.4 6 . 1  -11.5 

EPA-4 96 .0  9 1 . 5  +4.7 

€PA-5 9 3 . 8  91 .5  +2.5 
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TABLE 6-2. REPLICATE TOC ANALYSIS RESULTS 

PCS Sample # 
Tes t  Run 

R e s u l t  1 (mg/1) 

R e s u l t  2 (mg/l) 

R e s u l t  3 (mg/1) 

R e s u l t  4 (mg/l)  

R e s u l t  5 (mg/l)  .~ 

R e s u l t  6 (mg/l) 

R e s u l t  7 (mg/ I )  

R e s u l t  8 ( m p / l )  

R e s u l t  9 (mg/l)  

Mean r e s u l t  (mg/l)  

S t d .  D e v i a t i o n  (mg/ l )  

95% Confidence I n t e r v a l  (mg/l)  

46062-64 
5 - O u t l e t  

260 

260 

260 

250 

180 

180 

209 

240 

160 

222 

40.3 

+25.0 - 

47065-67 
6 - I n l e t  

125 

113 

200 

135 

215 

190 

105 

125 

104 

142 

45. 6 

+28.3 - 

46068-70 
6-Out let 

263 

203 

253 

265 

219 

212 

195 

239 

219 

230 

24.6 

+15.2 - 

t 
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TABLE 6-3. SUMMARY OF CLEANUP RESULTS 

P a r t i c u l a t e  
t o t a l  o r g a n i c  T r a i n  1 T r a i n  2 
carbon blanks unc on t ro 1 l e d  c o n t r o l l e d  

Front half 

F i l t e r  ( m g )  

Rinse  (mg) -- 

0.21 

0.73 

Back half 

T o t a l  o r g a n i c  c a r b o n h g )  10.35 

0.14 

0.81 

12.24 
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6 . 6  SITE SPECIFIC QUALITY CONTROL 

A new rinse procedure was developed for this test program. It was found 
in a previous test program that residual acetone remained in the impingers 
after rinsing, contaminating the total organic carbon samples. To alleviate 
this problem, additional steps were taken in the sample recovery procedure. 
The new rinse procedure is presented in Section 5.0 of this report. The new 
procedure was checked by setting up a sampling train, recovering it, then 
analyzing the impinger contents for TOC. This was done 3 times. A blank of 
the NaOH-impinger solution was also checked. The results qualifying the new 
rinse procedure can be found in Table 6-4. Lab analysis sheets can be found 
in Appendix G. 

6.6.1 Test Program Audit 

A systems audit was conducted on the western engineering test program t o  
check if appropriate QC measures were followed by the GCA field crew and staff 
members. 
prepared for the program. A cdpy of this audit report can be found in 
Appendix G. 

6 . 7  DISCUSSION OF PROBLEMS WITH EMISSION TESTING 

The audit concentrated on adherence to the field testfQA plan 

Several problems were encountered during the testing runs. dXir.ing.Run 
. __ _ _  No .-1-at-the-uncon troLlk3:loca cion ,-the-Loading~u~;very-frigh;rhis-requ.ir.ed. 

,~~f~l-terr=to~~~-changed-a-to.ta,l-o.f-f,i~e.-t.imes ._ _Each time the filter was 
changed, the sample volume was noted and the entire system was leak checked. 
Due to the problems associated with the plugged filters this run was the only 

n- .. run that was out of the required isokinetic range. 
we%G89;-l~+Fent’just below the requied range of 90 to 110 percent. 

Isokinetics-on-tbis-~ru~ 

~ During:&un:N&- ~2.: fh,eI-fil:ter-:at-.the uncontr.ol1-ed -1bcat ion-r-ipped 
~~~ef~r~-vvaidiirg~he-sample_fo.r_par.ticulate_measurement. This sample was 
still analyzed and presented in the tables. At the controlled location during 
Run No. 2 ,  a very high vacuum was being drawn by the sample box. 
investigation of this problem found that the orifice of a new Andersen, 
Greenburg-Smith plated impinger was too small causing a very high pressure 
drop. Lo~ar.ing=thi-s~pr.o.b,l-em:was-time - consuming: and  as^ .a resu&,..ceixi-ng .had 
tor~e=terminated_becauseproducrion_had;stoppedfor_the,day. &ppraximarely> 
7.5~perc’enr~o.f~t~e~~~~nglpointsrwer,e_tested:;~These were the reasons for 
scheduling the additional conventional run ( 4 ) .  

An 

Other difficulties encountered in the test program included: 

Filter holder did not contain wells for thermocouple. 

m, A fuse was blown in the sampling box during controlled Runs 3 and 6 
controlled. 

A malfunction of the sampling pump during uncontrolled Run 4 .  
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TABLE 6 - 4 .  RESULT OF RINSE PROCEDURES CHECK 

Run No. Impinger No. Concentration mgll  

1 1 4 . 4 0  

2 2 . 6 3  1 

2 1 1.53 

2 2.30 2 

3 1 2 . 6 5  

2 1 . 5 2  3 

Probe r i n s e  1 .50  

1 .93  NaOH blank 
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e A broken U-tube connec to r  was r ep laced  on Run 6 a t  t h e  uncon t ro l l ed  
l o c a t  ion. 

0 During Runs 4 and 5 ,  t e s t i n g  had to be h a l t e d  because p l a n t  
p roduc t ion  f e l l  below t h e  r e q u i r e d  80 pe rcen t  of capac i ty .  'Testing 
was r e s t a r t e d  when p l a n t  p roduc t ion  was a p p r o p r i a t e .  A l l  of t h e s e  
minor d i f f i c u l t i e s  and problems were d e a l t  w i t h  promptly and had no 
e f f e c t  on sampling r e s u l t s .  
i n  t h e  d a i l y  sampling l o g  found i n  Appendix E.  

The problems encountered a r e  documented 

6 . 8  DEVIATIONS FROM TEST/QA PLAN 

Severa l  d e v i a t i o n s  and a l t e r a t i o n s  from the o r i g i n a l  testlQA p lan  were 
made. The f i r s t  change was i n  t h e  scope of work. S i n c e  t h e  raw m a t e r i a l s  
were i n  l i m i t e d  supply,  only 2 r e c y c l e  runs  were recommended. In a d d i t i o n  t o  
t h i s ,  no PAH t e s t i n g  was conducted. 
times a t  t h e  uncon t ro l l ed  loca t ion .  Due to extremely h igh  loading,  t h e  
sampling t i m e  was c u t  from 7 2  minutes  t o  48 minutes.  
s t a t e d  t h a t  a w e t  bulb/dry bu lb . appa ra tus  would be u s e d  t o  check moisture  
con ten t .  While t h i s  was t h e  c a s e ,  t h e  wet bulb/dry bulb f i g u r e s  were used 
only a s  a c r o s s  check t o  t h e  impinger volume inc rease .  

The n e x t  m o d i f i c a t i o n  was t o  t h e  sampling 

The tes t  plan a l s o  

Other  d e v i a t i o n s  made included:  

e 

e . 

The second impinger i n  each t r a i n  w a s  suppose t o  be a p l a t e d  
Greenburg-Smith impinger. In some cases, t h e  o r i f i c e  a t  t h e  t i p  of 
t h e s e  impingers s u s t a i n e d  t o o  h i g h  of a p r e s s u r e  drop. The b e s t  
impingers were chosen and used f o r  t h e  remainder of t h e  t es t  program. 

V i s i b l e  emis s ion  r ead ings  were no t  taken d u r i n g  a l l  runs because of 
background i n t e r f e r e n c e .  

In t h e  recovery of samples,  i n s t e a d  of r i n s i n g  6 times wi th  
spec t rog rade  ace tone ,  i t  was done only 3 times. 

TOC a n a l y s i s  was not  performed by GCA. 
Con t ro l  Sc ience  i n  Miamisburg, Ohio. 

Cyclonic flow checks were performed only a t  t h e  i n l e t  l oca t ion .  

No baghouse d u s t  was c o l l e c t e d .  

No a n a l y s i s  was performed on t h e  f u e l ' o i l  sample. 

IC was done by P o l l u t i o n  

A l l  changes and m o d i f i c a t i o n s  t o  t h e  QA/Tes t  P l an  were ac;:epted and approved 
by t h e  o n s i t e  €PA Task O f f i c e r .  
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