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SOURCE DESCRIPTION 

The system tested was the exhaust a bag collector. The baghouse 
is utilized for particulate control of emissions from an asphalt 
plant drying kiln. During sampling, the plant w a s  running 
approximately 30% recycled material. 
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OS, FLOW ACFN 

Ir) STD DRY SCFM 

vri STU, CU.FT 

.. - /. 1 

PriR AVG, LB,/HR 

CS. GHAINS/SCF 

ALLOlrlAHLE GF:/SCF 

~~ 

TEST SUMMARY 

HLlN 1. 

11 / 17/87 
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29373 
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98.5 

3.9 

.0156 

RUN 2 

11/17/87 

47647 

27770 
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81.1 

6.4 

. 0296 

RUN 3 CIVERAGE 
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25.87 
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5.5 

.0234 
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CALCULATIONS 

Particulate Emission Rate Calculation 
Square Root of DP 
Nomenclature 
Calculation Formulae 



E M I S S I O N  RATE CALCULATION 

nVG D t i  ( I N  H20) 
F f4TM ( I N  HG) 

PS (GLIAGE) 
PS ( I N  HG) 
Wl iDEG F )  
TM (DEG Fc) 
VM ( F T 3 )  
VM STD ( F T 3 )  
VLC) ( P l L )  
VV STD ( F T 3 )  
V STD ( F T 3 )  

MD 
MWD 
M 
T S  (DEG F)  
TS (DEG R )  
SLIM SORT DP 
N DP 
AVG SQHT DP 
CP 
V S  ( F T / S E C )  
AS ( F T Z )  
OS ( F T 3 / M I N )  
0 STD ( F T 3 / M I N )  
Q STD DRY (CFM) 
WT (GPl! 

DN (114)  
AN ( I bJ2) 
T I M E  I N I N )  
PMF:A ( L B / H K )  
% I  
PMR AL’G (LB/’Hf<) 
):CO2 
:< <; 2 
XCCI  
% P I 2  
%EA 
CS Gf?AINS/SCF 

F M  (1r.i HG) 

mi 

P r m c  (LWHF:) 

RUN 1 RLJN 2 RUN 3 A VE H A G E 
1 1 / 17/87 11 / 17/87 11/17-19/87 

.9 .a .? 
29.58 29.38 29.53 

29.4461 764705 29.4388235294 29.5961 764ii15 
.I) .4 .4  

29.40941 17647 29. 4094117647 29.55941 17647 

522 

20.909486778 16.2661236356 25.874142107 
105.3 96.9 56.2 

85 9 ‘7 6 2  
cc 545 ad7 

17.44 ---25..€&.- 

~~~~~ ~~~~~ ~ 

4.9614882552 4.5656999999 2.64801 17647 
25.87C197x~1!11.2 20.8318236355 28.5221538717 ~ _ _ _ _ _  
19.1778169654 21.916948222 9.284052588 16.7929392584 

. 8082218304 
29.24 

27.0844 133736 
247 
707 

15.228 
2 

.7614 
.84 

51.506672C1389 
16 

49446.405157 
36342.646777 
29372.920499 

.0211 
3.9214443482 

-188 
.02774504 

6 CI 
3.8635645145 

98.5240174649 
3.8925044313 

3.5 
17 
ii 

79.5 
426.2788365 

.015570587812 

. Y3 

. 7808.3051 78 
29.24 

26.77653502 
236 

.. 696 
14. 705 

2 0 
.73525 

.84 
49.632 1503785 

16 
47646.864963 
35564.595 124 
27769.921226 

.<I312 
7. 047il12CI969 

.1U8 
. 027745C14 

6 0 
5.7129484765 

81.0690885434 
6.3799802867 

3.5 
17 
0 

79. 5 
426.2788365 . <:I295967339 14 

, 3y  

.9071594742 
29.24 

28.19647249 
242 

16.286 
24 

.678583333333 
.84 

44.7167527505 
16 

42928.08264 
31938.338596 
28973.166447 

-0421 
6.2369454025 

.188 . 027745Cl4 
72 

6.4240152474 
102.99938243 
6. 33CI48i33249 

3.5 
17 

Cl 
79.5 

426.2788365 
.025 106262356 

702 

t 3YL 

701. 66666656 

48.618525i:l533 

46673.784053 
34615.193499 
28705. 336(157 

5.7351339492 



7 SUN SOUARE HOOT O F  DP CALCULATION 

DATE 11/17-19/87 

RUN 1 RUN 2 
DP SORT DP DP SORT DP 
2.3 i.5i6575oa9 0 0 
1.7 1. 303840481 0 Cl 
2.6 1.612451550 0 0 
3 1 . 732c150807 .32 .5656a54248 

1.3 1.14017';425 0 0 
-45 
1.4 
2.4 
.56 
0 

.56 
1.4 

CI 

67(182C13927 
.le3215957 
-549 199338 
7483314761 

CI 

7483314761 
-183215957 

0 
0 

CI 0 
0 0 

.56 .7483314761 
-56 -7483314761 . 25 . 5CtOCiOOOOO1 
- 3 2  .5656854248 
1.2 1.0954451 15 
1.2 1.O95445115 . 7 .E366600238 
1.2 1.O95445115 

2 1.414219562 
2.2 1.463239697 
2.2 1.483239697 
1.8 1.34 1640786 
3 1.73205El807 

0 
o 
0 
0 
D 
0 
0 
CI 
0 
0 
0 
0 
0 
CI 
0 
0 
0 
Cl 

il 
!.! 

0 
0 
0 
0 
0 
0 
0 

14.70541372 

HUN 3 
DP 
2.2 
1.6 
2.6 
2.9 
1.6 
1.3 

1 
1 

.98 

.78 

.52 
0 

-15 
.56 
.62 . 16 
.1 
0 
0 

-13 . 05 
CI  
0 
CI 

SORT DP 
1.483239697 
1.264911064 
1.6 12451 55il 
1.7029386S6 
1.2b49 11064 
1. 140175425 

1 
1 

.9899494845 

.88Z1760826 

.7211102543 
0 

.3872983346 

.7483314761 

.7874007856 
.4 

.3162277660 
!:I 

0 
.3605551276 
.2236067978 

0 
.:I 

Cl 
0 
CI 

0 
!:I 

i:i 

I:, 

c I 
Cl 
0 
!:I 
!:I 

!:I 

!..' 
(:I 

(.I 

CI 

it 
0 
0 
!:I 

a,:, 

0 
i l  

16.28628355 

4.t 
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AN 

AS 

CP 

%EA 

F 

DH 

HI 

% I  

n 

xri 

MD 

Mb!D 

NOMENCLATURE 

( E q u a r e  i n c h e s ) ,  C r o s s  s e c t i o n 1  area of n o z z l e  

( s q u a r e  f e e t ) ,  C r o s s  s e c t i o n a l  a rea  of s t a c k  

F j t @ t .  t u h e  c a l i b r a t i o n  c o e f f i c i e n t  

F ' r e c w i t  Excess ,  6 i r  

( s c f d / l O  6 HTU), F f ac to r  

( i n c h e s  of w a t e r )  G v e r a g e  o r i f i c e  meter r e a d i n g  

(mil l i o n  H T U / h r )  I H e a t  I n p u t  R a t e  

F e r c e n t  I sol:i n e t i  c i t y  

( l b / l b  m o l e ) .  P l o l e c u l a r  & ) e i g h t  of w e t  cas  

P e r c e n ' t  M o i s t u r e  

H o l e  f r a c t i o n  of d r y  gas 

( I b / l t b  m c j l e )  m o l e c u l a r  w e i g h t  of d r y  ass 

F ATP1 ! i n  Ho!. L o c a l  s t m o s p h e r i c  p r e s s u r e  

P1-l ( i n  Hg). A b s o l u t e  p r e c E u r e  i n  d r y  o a c  m e t e r  

F S  E J L I ~ Q C -  ( i n c h e s  of water)  ~ M e a s u r e d  ~ t s t i c  ~ C a c l :  p r e s c u . r e  
t g s o e )  

PMF.A ( l L p / h r ) ,  F o l l u t ~ n t  mass. r a t e  b a s e d  o n  r a t i o  of  a r e a s  

FMRU ( l L / n L i l l i o n  &TU) ,  S p e c i f i c  e m i s s i o n  r a t e  

DF ( i n c h e s  Gf r r s t e r )  ~ V e l o c i t y  p r e s s u r e  

@S ( c u b i c  f e e t / m i n . )  A c t u a l  s t a c k  volume flow r a t e  

Q S T D  ( C L t t t i c  f e - c t i n , l r $ . ) .  Stacl .  v o l u m e  flow r s t e  a t  s t a n d a r d  
c r o d i  t i o r i E  



d 

TM ( d e p r e e s  H ) ,  A v e r a g e  d r y  gas meter t e m p e r a t u r e  

TS ( d e g r e e = .  R )  A v e r a g e  s t a c k  t e m p e r a t u r e  

T S T D  (528 d e g r e e = .  H ) ,  S t a n d a r d  t e m p e r a t u r e  

VLC! ( m l ) ,  L i q u i d  vo lume  

VM ( c u b i c  f e e t ) ,  S a m p l e  vo lume  measu red  by d r y  gas m e t e r  

VM S T D  ( c u b i c  f e e t ) ,  S a m p l e  vo lume  a t  s t a n d a r d  c o n d i t i o n s  

VS ( f t / s e c ) ,  s t a c k  v e l o c i t y  

VU S T D  ( c u b i c  f e e t ) .  Volume of h a t e r  v a p o r  c o l l e c t e d .  c o r r e c t e d  
t o  s t a n d a r d  c o n d i t i o n s  

WT (gm), T o t a l  w e i g h t  of p a r t i c u l a t e  c o l l e c t e d  

c1 ( m i n ) ,  D u r a t i o n  of test 



DATA SHEETS 

Method 5 Sampling Data Sheets 
Impinger Data Sheets 
Temperature Data Sheets 
Chain of Custody Sheets 
Preliminary Traverse Data 
Laboratory Reports 
Calibration Information 













A v g .  t = P h v g .  t = P 

VIn - 
* indicates change  i n  i s o k i n e t i c s  

d e t e r m i n e  Avg. t a m - .  ,--. .- 

m 6 
Notel Avg.  tl a n d  t2 to h v g .  P , ( A Y ) =  W.G.f 13.6= 

/Po rn  PIU-16- R e v .  P 
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3 
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a 
3 
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a 
3 
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i I  
a. 
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- 
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Probc 
Temp 
F. 

o< 
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E x i t  
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Temp. 
F. 
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SOURCE TEST SURVEY 
'> 

PURPOSE O F  TEST: I V L r l f i l ; > 8  I Ite 
TESTING DOXE PY: 
LAB ANALYSIS DONE BY: 

NIP. 3-6 c 
?r* ,  J ,. .* 

UNIT/PROCESS NAME: I&, Abuse - /dt ' /h  ~ y k ~ ~ d  

TYPE FUEL USED. RATED CAPACITY. lJ - "a' r o , . / I h  

APPROX. PROCESS RATE: I?@ f- /L 

INDIVIDUAL STACK x COMMON STACK 

METHOD O F  DETERMINING PROCESS RATE: 
STACK HEIGHT: 

DIAKETER: ( I F  ROUND) ( I F  RECTANGULAR1 \!IDTH Y ' ' LEIQGETi 

1. SAMPLIKG PJIIiT IACATION 

DISTANCE DOWNSTEEAM FROM ANY FLOW DISTURBANCE: 
NATURE O F  DlSTURBANCE 
(BEND, CONTRACTION 

DISTANCE UPSTREAM FROM A 
NATURE OF D 
(BEND, -%TMCTIOI,, - FA!$, BAFFLES, EXPANSIOI: . 

CK: - NmBER OF PORTS 
NUIIFER OF POIRTS SAMPLED PER PORT: 4 

11. STACK GAS 

A .  STACK TEMPERAT'-- 
E .  ORSAT ANALYSIS. p-1 

111. 
L' 

PARTICLKATE TEST 

A .  SAXPLING TRAII:: 
1. TEST KETHOD. EPA b:ETHOD 5 r/ AS1.E FTC 21/27 

- OThTR (DISCRIBEI 
2. TYPE FILTERS @ / > c  r-:b<r 
3. PROEE IDE!:TI- 
4 .  METER CkLIFRATIOI< FA-C'iOh /D 
5 .  OEIFICE A H @' FACTOR 
.6. DhTE OF LAST CALIPBIY- 

a. ORIFICE E T E R  DRY GAS KETEF, 
b. TEb!PERATURE DEVICES 
C .  liOZZLE DIAKETER _ _  



ARALYTICAL TESTIItG CONSULTA?;TS, I N C .  Form # 15 

TRAVERSE DATA & FLOk! COMPUTATION 
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I 

_ 
I 

..... ...... 
- 
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TW 
TD TIME GAMMA 



NOZZLE CAL.IBRhT1ON INTk FORM 

a 
= three d i f f e r e n t  Fozz le s  diameters, im ( i l l . ) ;  eech 

' diameter must be w i t h i n  ( 0 . 0 2 5  n:m) 0.001 in. D1,2,3 

AD miadiii.w\ d i f f e r e n c e  hct.h'ecl1 any two d i a m t e r s ,  i ! , j ! ,  ( i l l .  ) <  
b 

AD ~ ( 0 . 1 0  r d i n )  0.004 i n .  

= average of D1, D2, and D3. avg 
D C 

Quality Assurance Handbook 



NOZZLE CALLBRh'i'ION LMTh FORM 

F/4 k IO 

Date  /0/3//f/ C a l i b r a t e d  by 

u h e r e :  

aD = t h r e e  d i f f e r e n t  r o z z l e s  d i a m e t e r s ,  Im ( i n . ) ;  ezch  1 ' 2 f 3 '  d i a i r z t e r  must be w i t h i n  (0.025 nim) 0.001 i n .  

AD = nii,ir.u:n d i f f e r e n c e  hct.vecn a n y  t w o  d i s i l e t e x s ,  1 ~ 1  ( J I I .  ) ,  
b 

bD - < (0 .10  m i )  0 . 0 0 4  i n .  

= a v e r a g e  of D1, D2, and D3. avg  
D C 

Quality Assurance Handbook 



A 
TIT€ 5 PITOT T E E  lNSP5CTIOl ;  EJ.TA. FO.?J; 

J' 6 3  

no 

P i t o t  tube  openings dmdaged? y e s  ( e x p l a i n  below) J no 

P i t o t  t u b e  zssenbly l e v e l ?  J Yes 

/ ((loo), a = D ( C I O O ) ,  6 ,  = -__ a (<so), 
- 

2 - -- 

p 2  = 3 ( < S O )  

D =  t qy S: (in.) 

. .  
Quality A s s u r a c e  Emdbook 



no P i t o t  t u b e  essenbly level? J Yes 

P i t o t  tube openings damaged? yes ( exp la in  below) J no 

0 &+P (in.); C O . 3 2  n. ((1/8 i n . ) ,  z = X s i n  y = 

w = A  s i n  8 = 0 6. ( in : ) ;  C.08 crn (<1/32 in.) 

Ca 1 i t r  6 t i  on r ecp  i red? y e s  X no 

Q u a l i t y  J.ssurence ~ a a o o k  



Emission Test Report 
Review Checklist 

Reviewer: Brim S h m  L 
Review Date: 4 I H I S 2  \I 

A. Background Information 

1. 

2. 

3 .  

4. 

5. 

6 .  

7. 

a. Process overview: On an attached page provide a block 
diagram of the unit operations and associated air 
pollution control systema at the facility. Identify 
process tested with letters from the beginning of the 
alphabet (A, B,, C, etc.) and APC system6 with letters 
from end of alphabet (V, W, X, etc.). Also identify test 
locations with Arabic numerals (1 ,2 ,3 ,  ... 1 .  Using the 
ID symbols from that sketch complete the table below that 
identifies processes or unit operations tested. 



n m / m  
d3006-4/971130 
03/30/92 2 

B. Process Information 

~ 

1 -7 
i 

i 

1. Provide a brief narrative description of the process. 
With as much detail as possible, (e.g., if a furnace or 
conveyor system is used, identify the type of unit) 
describe the equipment used for those operations tested. 
(Note: 
adequate, attach copy or reproduce here.) 

If process description provided in test report is 



D 

I 

I 

Basis for data: 50uRcE n57 S U R v E y  ( 8 p o q C s  Frmn e n d )  
Y 

(Indicate page/table Nos. in test report) 

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

3 .  

1 

2 

3 

4 

1 

2 

3 

4 



DRAFT/WP 
d3006-4/971130 
03/30/92 4 

ID TypeofAF'CD 

E &&005c 
\I 

Manufactum Modcl No. 

II I II 

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

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



DRAFT/WP 
d3006-4/971130 

h 03/30/92 5 

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



DRAFT/WP 

03/30/92 6 

D. Sampling and Analyeis Methods 

d3006-4/971130 

1. Complete the following table 

YM 
Y M  
YM 
YM 
YM 
YM 

YM 
Y/N 
YM 
YM 
YM 

. YM 
I 

YM 
YM 
YIU 

Y M  

I 
YM 
YM 
YM 
YM 

I YM I YN II 

YM 
YM 

YM 
YM 

I I I II I I I YM I YM II 
II I I I YM i YM II 

II 
YM 
YM 
" m, 



DRAFT/WP 
d3006-4/971130 

8 03/30/92 7 

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

I 

3. Describe any deviations identified above. 



DRAFT/WP 
d3006-4/971130 
03/30/92 8 

E. Emission Data Documentation 
! 

1. Tabulate the following stack gas data from the test 



L 
DRBFT/WP 

03/30/92 9 
d3 006 - 4/9 7113 0 

2. Tabulate pollutant mass flux rates 



DRAFT/- 
d3006-4/971130 
03/30/92 10 

3. Present 

ffvl - 
example emission factor calculations 

1 

below. 



DRAFT/WP 
d3006-4/971130 
03/30/92 11 

4 .  Tabulate emission factors 

b3006-4/971130 



DRAFT/WP 
d3006-4/971130 

' 03/30/92 12 
I 

~ 

Tvpe of 
APCD 

Fabric filter 

ESP 

Venturi (or other high 
energy) scrubber 

padred-bed scrubber 

Carbon a b w h r  

Parameters 

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

m (wet or dry) 
Number of fields 
Rapping cycle (if dry) 
Specific Collection Area (SCA) 
particulate resistivity (if known) 
spark rate 
Cunent and power levels 
Pressure drop 
Liquidgas (UG) ratio 
Misteliminatortype 

packing depth 
U G  ratio 
caustic use (YIN) 
PH 
Mist eliminator type 

Bed depth 
Superficial gas velocity 
Bed temperature 
Desorption mechanism (media) 
Fke-gas moisture 
Cycle length 
Tme-on-line after brealdhrough 




