
AP42 Section: 

Reference: 

Title: 

11.18 

9 

Particulate Emission Tests On Bait 
Curing Oven For U. S. Gypsum, 
Birmingham, Alabama On 
October 31-November I ,  1977, 
Guardian Systems, Inc., 
Birmingham, AL, Undated. 

EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



Particulate Emission Tests 

On 

Batt Curing Oven 

For 

U.S. Gypsum 

I Birmingham, A1 abama 

October 31 ,-November 1 ,  1977 



i 
i 

! 
I 

I 
I 
I 
I 
, 

I 
! 

\ 
,- e. - .- 

Chapter 

1. 

11. 

111. 

I V  . 
V, 

V I .  

Tabla .: 

1 

Figures 

1 

2 

_ .  
TABLE OF CONTENTS 

Introduction '1 

Sampling and Analytichl 2 

Sumary o f  Test Results 7 

Operationd Data 9 

Procedures 

Test Results 
Nomenclature 

16 
17 , 

Calculations 19 
Clinker Cooler Run Sheets 21. 

Calibrations 30 
Fil ter  Information 31 
Probc I h t c r  Calibration 32 
Meter Calibration 33 . 
Orifice Calibration 34 

37 
38 

Stack Temperature 39 

Box Thermomter Calibration 
Impinger Calibration 

Calibration 
P i to t  Calibration 40 

Sumary o f  Test Results -a 

Stack Breeching and Sample ' 5  
Point Location 

Part iculate  Sampling Train , . . 6  

. 

I ..' 



! 

1 
I 
I 

! 

i 

I 

I 
~ 

I 

I .  INTRODUCTION 

On October 31, 1977 a pretest  discussion o f  sampling 

procedures was conducted w i th  Mr.  Jim Car ro l l  o f  Jefferson 

County Oepartmnt o f  Health, A i r  P o l l u t i o n  Control Program. 

These procedures were those ou t l i ned  i n  the new rev i s ion  

t o  Reference Method 1-8, Standards o f  Performance f o r  

Stat ionary Sources 40CFR60. 

On October 31, 1977 the f i r s t  t e s t  (Test #1)  was 

completed on the b a t t  cur ing oven stack. 

disal lowed by the Jefferson County Heal th Department due to 

a post t es t  p i t o t  leak check f a i l u r e  and subseqently 

i s  no& included i n  t h i s  report.  

This t e s t  was 

On November 1, 1977 four (4) t e s t s  were conducted on the 

cur ing oven. 

discontinued a t  midpoint due t o  a malfunct ion on the  production 

l ine .  

tes ts  (Tests #S, 4, 5 )  cocrprise t h i s  report.  

The f i r s t  t e s t  o f  t h i s  ser ies (Test #2) was 

I t  i s  nod included i n  t h i s  report .  The f i n a l  three ( 3 )  

The contro l  device f o r  the cur ing oven i s  a Uel t ran 

E lec t ros ta t i c  Prec ip i ta to r  exhausting through a t w o  

foot  diameter stack. 

Operational data f o r  the cur ing oven was co l lec ted  by 

U.S. Gypsum personnel. Mr. Lee Crawford o f  U.S. Gypsum was 

responsible fo r  coordinating production l i n e  operation w i t h  

the tes t i ng  schedule. Mr. Jim Car ro l l  ef the Jefferson 

County Department o f  Health, A i r  Po l l u t i on  Control Program 

observed the tests. Mr.  David Daws and Mr. Paul Eddins o f  

Guardian Systems performed the tests.  

- I - -  - 



11. SAnPLING AND ANALYTICAL PROCEDURES 

General 

Prel iminary measurements were made o f  the stack t o  determine 

the number o f  sampling points  according t o  Method 1. The b a t t  

cur ing oven was sanpled at  8 po in ts  on two (2 )  diameters for a 

t o t a l  of 16 points. 

the  stack can be found i n  Figure 1. 

The Stack and Satqle  Point  Loaations for 

Stack temperature, stack pressure, the range o f  ve loc i ty  

heads, m i s t u r e  content, and the stack gas dry  .molecularweight 

were determined t o  cor rec t ly  set the nanographs for i sok ine t i c  

sampling. 

o r i f i c e  meter as ou t l ined  i n  Method 5. 

t h i s  t e s t  was manufactured by Research Appliance Corporation and 

was proper ly ca l ib ra ted  before and af ter  the, tests .  (See cal ibrat ions.)  

Samplinq Techniques 

The meter box was leaked checked fran the  punp t o  the 

The equipment used i n  

The p a r t i c u l a t e  determinations were made by u t i l i z i n g  the 

sampling t r a i n  i n  Figure 2. I n i t i a l  and f i n a l  leak checks of 

the sanpling systems and o f  the p i t o t  l ines  were performed as 

ou t l ined  i n  Method 5 and these were recorded on the ind iv idual  

data sheets. 

The gases were drawn through a stainless steel  nozzle 

attached t o  a heated stainless steel  l i ned  probe. The probe 

heater was maintained a t  the proper se t t ing  t o  obta in  an e x i t  

temperature of 248 - + 25OF. 

passed through a glass cyclone for removing pa r t i cu la te  matter 

approximately 10 microns and greater i n  size, then through a glass 

(See ca l ibrat ions) .  The gases then 

\ f i b e r  f i l t e r  (Gelman, C lass  A)  o f  0.3 microns re ten t ion  t o  r a v e  1 
-2- .&ladim- 
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any remaining particulate matter. 

maintained at temperatur,e of 248 2 25’F. 

were recorded at each point on the data sheet. 

The cyclone and filter were 
i .  

The sample box temperature 

The gases then passed through four (4) Greenburg-Smith 

impingers. 

of distilled water each, while the third was empty and the fourth 

contained approximately 220 grams of indicating silica gel. 

These impingers were placed in an ice bath during the tests to 

maintain a maximum exit temperature from the last impinger of 

68OF. 

clean and cool gases then entered .the meter box where the gas flow 

and temperature were mcasurcd. 

The first and second impingers contained 150 milliliters 

This temperature is also recorded on the data sheets. The 

(See data sheets.) 

Gas analysis for to2 and\02 were determined for each run by 

using Fyrite gas analyzers. 

in sealed petri dishes. 

and cyclone were combined and placed in sealed containers. 

containers were transported to the :laboratory for analysis. 

Analysis 

Particulate catches were placed 1’ 

The acetone wabhes of the nozzle, probe 

These 

The filters (Gelman, Class A, without organic binder, m i n i m  

99.9% retention for particules 

by DOP tests) 

at 68 2 10°F at ambient pressure for 24 hours and weighed at 

intervals o f  atleast 6 hours to a constant weight (less then 

0.5 milligrams change from previous reading.) 

the laboratory the filters were again subjected to the same 

procedures as outlined above. The weights are recorded in 

a Bound Laboratory Book and were transferred to the laboratory 

report sheets.in this report. During each weighing the filter 

of 0.3 micrometer as determined 

prepared for the field test were first desiccated 

Upon return to 

-3- 
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was not exposed to laboratory atmosphere for more than 2 minutes 

and the relative humidity of tk laboratory was less than 50%. 

The acetone washings for each run and the blank were 

to dryness in tared glass beakers at ambient pressure 

and temperature. 

weighed to constant weight. 

They were then desiccated for 24 hours and 

The moisture content was determined for each run by measuring 

the mount of water collected in the impingers and the increase 

in weight of the silica gel. 

give the total amount o f  water collected. 

These weights were combined to 



I 
r 

! 
r 
r _ _  . 

I r 
I 
I 

I 
I 

I 
.I 

I I 

I 
I 
i 
I 

L l  
i 
; I -  ' - 

:I 

, I  

, - 1  

...... 

. .  

I 

t 

I 
. I  . 

.- 

i 

I -  

- ....... 

( 
. .  

30 t N, 

1 .  

- 1. 

3. 

4. 

5. 

6. 
7 

B. 
....... 

..... 

.- 

I 
. .  . . . . . . . . .  . .  -~ 

! 
.- . .- 

BATT,  CURING ' O v r ~  

I ... 

! 
i 
I 
i 

I i -. . ~ .. , 

.... 

- 

. . 

I 
I 
I 

i 
D~STAUCE fAow UALL l iu.  

! I . 0  
1 
1 1.c 
! 

u.7 

7.8 

16.2 

19.3 

21.6 

23.0 

....... - . 

. _  

. . . . .  

- 0  

- .  .~ 

. .  

. . .  . .  . -  . .  ... .. 

-5- ! 

',I ! 
39 

... 

i 
I 
I 

I 
I 

i 

43'' 

! 

.... 

. . -  



.. 



11 [ I  17 7 
111. S W R Y  OF TEST RESULTS 

The production rates (tons/hr) f o r  the  cur ing oven were 

based on production run times and weights supplied by U.S. 

Gypsum. The emission rates were canputed according t o  the  

equation found i n  Section 6.4.1 of  The Jefferson C a n t y  Health 

Department, A i r  Po l l u t i on  Control Rules and Regulations as 

follows: 

Pe30 tons/hr 
0.62 E = 3.59 P 

Run Number Allowable Erniission ( lb /hr )  Emissions 
P 

3 5.52 2.0 0.93 

4 4.46 /. 1.71 

5 6.78 3- r 1.34 



Run N d e r  

Date 

Time 

Temperature, F 

Moisture, % 

Stack Velocity,  

0 

f / s  

Volumetric Flow, 
ACFM 

Volumetric Flow, 
DSCFM 

concentration, 
Gr a i  ns/ACF 

Concentration, 
Grai ns/DSCF 

Par t icu la te  Mass 
Rate, lb/hr 

Process Weight, T/hr 

A1 1 owabl es, 1 b/hr 

TABLE I 

Sumnary o f  Test Results 

1 

11-1-77 

11:oo-12:20 

175 

4.95 

59.57 

11,228 

8,942 

0.0097 

0.0122 

0.93 

2.00 
rt-+ 
5.52  

2 

11-1-77 

1:31-2:41 

185 

4.87 

60.60 

11,423 

8 t 943 

0.0175 

0.0223 

1.71 

1.42 

4.46 
<2- 

3 

11- . -77 

5:00-6:15 

189 

5.07 

60.03 

11,315 

8,779 -p I , a & h  

0.0139 

0.0179 

Nz3 
1.34 :,31 L .f 

d 
2.79 s 
6.78 
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! . .  
: I 1 Avg. OF square root s  of the v e l o c i t y  piessuss (in. .. A@)' , : '  1 Pb - Barometric pressure tuncorrectad, 'in. &) .. 

I r Po - Meter pressure 
. .  

. .  

. .  , .  
I .  

. .  I .  

. .  

' ,  
4 '  . , '  .- 

te - Avg; temp. of stack ( O f ) ,  

fa - h b i o n b  tomporeture 

1 Notoz Capital T dQn0bs  degrees Rankin . 
. .  

- Vol ,  metered (SDCF) I 

. .  , . . '  . . . .  
' . .  : I '  , I . .  . . . . . . . . . .  j 

I 



I .  I '  . .  ,".'. , . * . p,,..'.'& . . .  . .  
, ,.. 

. .  ! Cs -' Particulate concentration (grains/SDCF) ' . 

Ca '- Particulate concentration (grains/ACf) 

C50 - Concentration (C,) adjusted t o  5 E : ' E A  

Pi% - Part iculate  mass r a t e  (U/Hr.) 

C12 - Concentration (Cs) adjusted t o .  12% CO2 

, .  . 
. .  
, I  

I' 

. .  

% coz, % N2, % 02, XO - Number % by volume, dry  basis . . .  .from oEsat Widysie  
I .  

a .* 4 Ps - Different ia l  pressure of bia stack (in. H$) 
. .  

' A,-, - Area of nozzle ( f t? )  ;( 6 s ig~i f icar r t  d i g i t s )  
. I  

As - Area of stack ( f t 2 )  *. '  

%I - Isoltinetic (dimensionless) 

Kp - Dirnonsional coeff ic ient  (85.48 Cec. 

Krn - Orifice oorrection factor  (dimQnSiOnlaSS) 

f t .  l b .  ) 
l b .  - mole OR 

At i i  - Valua of h measured for  a spec i f ic  o r i f i c e  whom operatod.under the following 

mcf I Meter correction faotor 

conditions; 0.75 cfm of dry air  (Ma29) a t  700F, 29.92 in. Hg. 
. . . . . . .  , . . I  . )  

, .s: 

. . . . . .  . . . . . . .  . . .  8 .  . . .  
. . . . .  ,, . 

* ,. ',:. . ' . : . I .  ;, . ,. ' ,  I,'.' ...... . . . . .  , ..' . . '  !.. '. , .. 3 

- 8 :  ... 

4 . >  . .  . .  : . .,,: .,, , ,  .'. I .  ., . .  , ' 

. . .  , ,. , .. , . I " . '  

. . . . . . . . . .  

0 - Total sampling time (minutee)'. 
. . .  

8 . ., I . J , a : '  ai 

Standard conditions are 70°F, 29.92 in. Hg 1'. .':..; .. 

C f M e -  Cubic f e e t  per minute : I.' . . .  ; I  I 

. SCfM - Standard cubio feet per minute . .  

SDCFM - Standard d r y  cubic f e e t  per minute '' , 

.: . .  
. . . . . .  . . .  . .;: . m . . : ' , ' ,  . .  .. , . , .  . . . . . . .  . . . . .  

. . .  . .  ' I  . . . .  . .  . . . . . .  
. . . . . .  

I . .  
. . .  

. . .  
; 

. I  . .  

! t  -1&; 
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'>! 1 
As requested by Mr. J i m  Car ro l l  o f  the Jefferson County -. . 

Department o f  Health, A i r  Pol lu i t ion Control, the irrpinger 

water fo r  Runs 3, 4, and 5 were analyzed for so l ids  content. 

Runs 3 and 4 were canbined before i t  was decided t o  analyze the 

impinger catch. 

Run Number Weight Increase ml. water Ppm 
mq. 

3 6 4  201 .o 800.0 251.3 

5 74.1 350.0 211.7 

-20 A- 
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l iar1 I N u i i l x r  
UaLe 
Uarometric Pressure 
Static  Pressure ( i n .  HZO) 
I ( u r l  Time (min) 
Volume o f  Meter ( C f )  
Stack Temp ( O F )  

Mcl c r  Tcmp (OF) 

Dil'f. Urificc I'rcss (in. H20) 
!;(I. root  Vcl.  Prcss. 
My. o f  Part iculate  

6 6 - 5 0 M i .  of water condensed 
20.50 Z O  

* 50 % co2 2 

3 1 4 1 C Stack Area ( f t  2 ) 

(i 0 6 5 4 1 .No/r lc  Arca ( F t  2 ) 
- il L ' I  I'cr 

.............. 
1 Stack Pressure I 

5 0 .  (J 4 1nc;hes Hg. . 

7 G 3 - u L 
3 0 . 3 0 

7690ti2 

~i (I iiiwkci.!; 1111. 

Inches Hg. 
M i  I1 ime t e rs I-lr) . 

9 .  Mctur I ' r c s ~ i u ~ c  - 
J.  Stack Vclocity 

5 . 5 ,, I l!*!L l'cr Sccoild 

1 8 . 1 6  Mcters per Sccond . Meter Volumc 

1 - 7 1 >  SCI.1 
Water Volume 5. 

I ' I  . 
' I  '1 . i, ' I  . . . . . . . . . . . . . .  

-21- 



.............. 
3 .  Run Number 
1 1  - 1  - 7 7  Date 

3 0 U 3 8arometr ic  P res su re  

6 4 .  0 0 Run T i m e  (min) 
6 1 d 1 3 Volume of Mcter (CF) 
1 7  5 0 0 Stack Temp ( O F )  

8 6 . 0 ~  Meter Temp (Of) 

- *  5 2  S t a t i c  Pressure  ( i n .  H2( 

2 9 G O i f f .  O r i f i c e  Press (in. H20) . 9 5 3 Sq. r o o t  Vel. Press. 
. 4 7 .  9 0 MCJ. o f  P a r t i c u l a t e  

6 6 . 5 M1. of water condensed 
~. 

w 2 0 ..'5 0 ' 0  02 . t,* 4: co2 
Stack Area ( f t  2 ) 

3 1 4 . 1  6 
PCf 
+Joz;zle Area ( F t  ) 2 ' t i 4 7  

' 0 0 0 3 . 4  1 

\- ..... . .  - 
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Guardian Systems, Inc. 

2809 Central Avenue 
I Birmingham, Alabama 35209 

Run N&er 3 
Date / / / I  177 

Amount l iquid loet  during transport KQ-e . .  
Acetone blank volume, m l  zpo 

Location ~ L1.S. GYVSU- 

, 

Acetone wash volume, m l  

Acetone blank concentration, mg/mg 

Acetone waah blank, rng 

Ll zo 
-7 

6 . 3 %  %lo 

.\ - 

Filter Collections (mq) 

F i l t e p  # 

Gross L76.7 . Cross " I g g 2 -  

Probe and Cyclone Wash (& 

7- 7 Dish Y 3 

260,s Tare 7%%20.4 Tare 

Net 16.2. Acetone ~ l e n k  0. O 

I Net 3 1.7 

Total Particulate Capture 4 7.9 mg* 

Water S i l ica  Gel 

F i n a l  

I n i t i a l  

- 
3 5 0  Fina l  236.5 

300 I n i t i a l  22-0 

Net 1 6 ,  Net $0 

Total Water 66,g 

I .  

.. 
-22-. 
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.............. 
nuli Nuher  
Date 

4 -  
1 1  - 1  - 7 7  

3 U * 0 3 Barometric Pressure 

" 0 0 ~(url T i m e  (inin) 

1 d 5 . 0 a SL-:ock Temp (OF) 

d 9 . 0 0  Molcr  Tcmp (OF) 

- . ' I  69 ?iL;iL.ic Prcssuro ( i n .  H20) 

' Volume o f  Mctcr (CF) 

J * I, 2 D i r f .  O r i f i c e  Press (in. H20) - 9 b  1 51. root  Vcl.  Prcss. 
d .1  * 113 Mtj .  o f  Par t icu la te  
6 5 0 0 M I .  o f  water condensed 
213. s o  

5 0  
3 . 1 4 1 6  - 6 4 'I 

* u i ) o 3 4  1 .............. 
1 Sttick Prwsuro 

? L " j . . j . f  

' i b  1 - 2 4  
30.25 

' I  G J - 3  !J 

0 U . t i U  

2 .  Muter Prcssurc 

J .  !;tick V t i I c ~ i : i I y  

0, 
I" o* 
% co* 
Stack Area ( F t 2 )  
PCF 

2 Nozz le  Area ( F t  

I 
Il1c:llCs llq. 

Midlimctcrs 110. 

lnches lig. 
Mil l imctors  IIq. 

I1:l.t l'cr Sccond 

1 b . [, -I Mcl.crs per SccMd . Mctcr Volumc 
SCI- 

SCll 
6 0 . 1 7 U  

I * T U 4  Water Volume 
5 .  

SCI' 
5Cil 

3 - o u 1  
O & ' I  

Moisture Cmtcnt  G *  

Molecular bP.4 t%J 
7 



. .  

Pate 
O ' naromctric Pressure 

S t a t i c  Pressure (in. H20) I 

Run Time ( m i n )  

-. '1 9 
6 4 - 0 0  

I Volume o f  Reter (CF) a Stack Temp ( O F )  * * Met-er Temp ( O F )  ' D i f f .  O r i f i c e  Press ( in .  HZO) i 
9 1 sq. r o o t  Vel. Press. 

0 M I .  o f  wutor condonsod 

I 
i 

i 
a '7 1 0 ~ g . ,  o f  Par t icu la te 

. .  

O2 

3 .  1 4  1 6  Stack Area (Ft 2 ) 

" * 3 . 4  Noz'zle Area ( F t  2 

7 

20+0 :; 
0.5  0 % co* 

8 7 PCF 

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

I ' I  Stack Pressure I 
29.97 I n  hes Hg. 

'7 6 1 2 4 M i  ' l lmeters Hg. 

3 0 2 5 Inchcs Ilg. 
7 G ij 3 5 Mi l l imeters  llg. 

2 
' ~e ter Pressure 

' 3 Stack Veloci ty I 

4 

6 0 G 0 Fcct Per Second 
1 tr 4 7 MoLers per Sccmd 

4 Mutcr Volumo 

6 0 . 1 7 0  SCF 
' 1 . 7 0 4 scr.1 

5 .  Water Volume 

3 . 0 8 1  SCI; .. . 0 8 '1 SCil  , .. 
6 .  Moisture Content 

* 0 4 0 7  
Molecular W t .  D r y  7 .  

ACFM 1 1.4 2 3 . 
5 . 3 9 1 1  ACMS 

Voluinctric Flow 14. 

' I  0 . II 'I .............. 
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, ' .  .(.' Cclardian Systems, 1r.c. , 

. I  
2809 Central Avenue 

. .  
Birmingham, Alebama 35209 . .  

1 

i 
I 
r 
I 
I 
I 
I 
I 
I 
I 
i 
1 
. 

. .  
..t.. 

Run Number 4 ' " . ' ' '  

Location ~ v .S.  GYPS^^ 
Amount l iqu id  l o s t  during transport h0-Q . .  
Acetone blank volume, m l  W O  

Acetone wash volume, ml I d  7 0  

. Acetone blank concentration, mg/mg 6.39 )(la-' 

. I  Acetone wash blank, mg 

F i l t e r  Collections (ms) Probe and Cyclone Wash (ms) 

Filter # 7- 9 Dish U 4 

Tare 260.5 Tare I 1  (Q73.g 

h o e s  t 7 4 . s  ,  rosa 3 I 747.3 

Net 14.3 Acetone Blank 0 . 7  

, Net ? 2,8 
Total Particulate Capture g7. 1 mg* 

Water 

Final ' 3 SO 

I n i t i a l  300 

0 .  Net. $0 

Si l i ca  Gel 

Final 1 3 <  

In i t i a l  L 2 0  ... 
. Net . I S  

Total Water 6 $. 0 

. .  . .  
. .  . .  . .  



SYSTEMS 

PLANT e~ ",YE# j,$ ,,~ QBuatDim I~CO.CO..r.c 

- 

LOCATION 2609 CENTRAL AVENUE 
,- BIRMINGHAM. ALABAMA SaDB 

BARO. PRES. 30.03 TIME - 31.lr PHONE (205) 8791860 I S  / 



.............. 
5. -- ' '  Run Number 
1 1  - 1  -77 Date 

Baromet r i c  Pressure 30.00 

,j 4. 3 i) Run Time (min) 
-. 6 2 S t a t i c  Pressure ( i n .  H20) 

i 1 . r, 2 t, Volume o f  Meter (CF) 
1 3 9 * 0 0  S t a c k  Temp (OF) 

Metier Temp (OF)  

Cliff. Orifice P r e s s  ( i n .  H20) 
Sq. root Vel .~  P r e s s .  
Mg., o f  P a r t i c u l a t e  
Ml. o f  water condensed  

U G - O U  
2 . 3 6  
' Y 4 U  

. 6 9 - 9 0  
G b * o O  
2 0 . 0 0  

3 - 1 4 1 6  

! 

% o2 
% co2 

j 3  S t a c k  Area ( F t 2 )  
PCF 

* 8 ' 4 ' 1  N o i z l e  Area ( F t  2 ) 
I * 0 0 0 3 4  1 

1 .  
i S t a c k  P r o s s u r e  

29.95 
I n  'hes Hg. 

' ' I  Mil,llmeters 'i. Hg. 
Meter Pressure 

Fmjt Per Sccond 
McLcrs pcr Sccond l b . 3 6  

4 * Muter Volume 
6 0 . 3 0 4  SCF 
' 1 7 0 3 'scr.1 

5 Water Volume 

3 2 2 30 SCF .. 
! 

. . ,  i. 
' * 3 9 I ,  SCiI 

6 M o i s t u r e  C o n t e n t  
= 0 5 0 7  

'1 . Molocu.ltrr W t .  D r y  

2 u  u o  
U M d c c u l i l t  W L .  Dry 

L f 3 - J ;  
1 2 . Volii i iwlric Flow 

1 1 , j  1 5 AlTM 
!i - 3 4 0 I 

lI,'I '1 3 * 

A i 3 I S  

I 
l ) ! ; l : l  M 

1 6 . V u l u i i o t r i c  Flow 

'1 L 1  * I J  ' 1  .............. 
..... 



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

.. 

1,;iLe 
Ihi.ornctric Pressure 
!;Lijt:ic Pressure ( i n .  HZO) 
Itun Time (min) 
Volume o f  Mcter ( C F )  
:;I ;Il .k ratllll (OF) 

I I, - 
I 1  

I j .  

'I I .  ' I  1 )  1 

: * : < 8  . I  

I I - Particulate Mass Rate 

. I . )  - : I  I . . . . . . . . . . . . . .  
-27- 
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I '  .' 
Guardian System, Inc. I' 

i 
2809 Central Avenue 

Birmingham, Alabama 35209 

, 

Run Nuher 5 

Location u -5. GYW urn 

, 
Date 1 1  1 1  17 7 

I 

-. . K a k a  Amount l iquid lost during trenasport 

Acetone blank volume, m l  
I 

ZOO 
. .  

Acetone reah volume, m l  I L 6 0  
' Acetone blank concentration, mg/mg 6.39)(,0--' 

Acetone wash blank, mg . I  - 

F i l t e r  Collections ( m d  Probe and Cyclone Uash (4 
FilteP I 7 - 6  Oieh # s 
Gross 274. ./ ,  roes 7 s  S 0 3 . S  

Tare 260.2 Tare ' 1 7 4 Y 7 .  t 

Net I + .  2 Acetone Blank O *  ' 
, Net 5 5 . 7  

Total Particulate Capture 69 .9 mg * 

. .  

I 

I 
f 

i 

1 

I 

.I 
I 

I 

I 
I 

I 

I 
I 

, 

,i 
1 
I 



U- RUN X s' , PLANT u . 5 ,  %ps 
LOCATION % d U  In) k . DATE I ( , ! /  

r 
2809 CENTRAL AVENUE 

BIRMINGHAM. ALABAMA 36- 
1. PRES.- - PHONE ( Z W  819.1850 

VLLOCITV Vacuum 
PRESSURE PRESSURE Pressure STATIC P~LSIURC " n p  

.w20 -nzo "* -. 6 r  
PROBE TIC SlZC 

TIME L 
METER TLYP. .F 

BEFORE A V T C R  

WATER 

f~ 
i- 

3 , 3  I /,a I 27 I 

2 So -I- -b 

NOTES 2-5 37 4 

- S A M P L E  BOX NO.-. 

I ,6 Y 7  2- M E T E R B O X N O . &  

METER AH@ /-t /s- ,SL PITOT, CP 

4 TEMP. O E V I C E U  

--t- 

2 - S O  

L 20. b 

60 

L f  

$ 
cz.1117 _I- 

d -  
i 
t 

i- 

-+ti- - 

I - -  
I 

- . 
~ 

a 



c 
I 

1- 

I 
r 
I- 
I- 
1 
I 

I 
I 
f 

I 
I 
I 

r 

i 

, 

I 
I 
i 
! ... 

VI. CALIBRATIONS 

General 

All meter boxes were recalibrated upon return to the 

laboratory fran this test. 

box was calibrated at the closest point (for an average meter 

pressure of 0.62 a 0.5 "H20 was used as the calibration point). 

These three (3) calibrations produced a single point average 

A@ which was ccmpared to the original calibration. All were 

Using the average meter pressure,each 

within the 5% allowed at the highest vacuum seen. These 

calibration sheets are located behind the original calibration 

sheets. 

Batt Oven 

The equipment used at the Batt Oven Stack was as follows: 

Probe: 5 ft SP 

Bcx: 400 

Stack Temperature: Pyrometer 

Sample Box: 2 

The average temperature of the stack was 183OF. The 

pyrometer was recalibrated at 185OF and agreed within 1,s of 

the initial calibration value. 

-30- 
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Size 

ProductNo. 

FilterslPkg. - 

,- 

i 
r 
r 

r 
' r 

r 
I 

I 

I 
i 
I 
I 
8 

I 

I 
I 

25mm 37mm 47mm 102mrn ti 'xto" 

61630 61652 61631 61633 61638 

100 loo loo 500 MO - -  

FEATURES 

0 High tensile sirenglh. Excellent handling character- 
istics. . Good wetting properties. = Minimum of 99.9% 
retention lor particles of .3 p m  as determined by DOP 
lests. m Binder free. 

This is the original glass liber filter pioneered by Gelman 
Instrumen1 Company over 15 years ago. I1 continues to 
be widely used for high volume sampling. Since zinc is 
one of the raw materials incorporated in Ihe glass fibers. 
Type A Filters have a variable zinc content. Another com- 
ponenl of the filter. sulluric acid, is used as a disoersion 
medium. making the sheets unsuilable for mewhement 
of sulfates. 
Type A Glass Fiber Filters are less likely to develop static 
chargeortearthan otherglassfibermediatyperTheyare 
used extensively in applications where zinc and iron con- 
tent is not important. or where sulfatecontenl is not being 
determined. 

Size 37mm 4 7 m m  1Wmm B"r1O" 
Product No. 61715 . 61694 61696 61701 

.-. .- 
- . .  -. -~ .... . . . .  
FillerslPkg. . - ... M O  100 100 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TYPE A CLASS FIUEfl FILTER 
SPECIFICATION nEPORT 

lk. IDllowmg phy$CdmLaniOl P O P l l i ~ : ,  I * ' I * I rnCU IYrVenl. Inmrgu v h s s  obh~onocl 
maccwamcr with arcupid 1-1 metkwx. l l q  a m  mb- ~ u r n m a i  mnutacna,,,,,,, 
.I<UIIo", and .,0 ."@lM 5s a IOSIu),CpI *III*IE". Inc ""ab@ IUI h" "Urn ,,I 

xcoteanc, w m  E P A ~ ~ O C W U ~ V S  i m i o o y m r ~ u  10- .ho.,l~ 

- - ... - .. .- . - . . .  
ELEMENTS: ____.-- . . 

Miinganesu ....... 
............ ..30 

Baryliium . . , . , , . . .. .1 Molylidi:num.. . 
Cadmium ........ .5 Selenium ...... 

Nickel ................... .10 

Vansdium ............... .IO 
Lead 20 Io 25.000 

.......... .2mo 
..................... 

OTHER PHYSICALS: 

BSO ................... ,522 Flow RusistancetMax.l . .  
* p ~ .  .................... d.5 
DOP @320/cmlmin Flow Rate (air) 
(ASTM Method 2386 .. .99.9% 
Tensile Slrength 
( ~ d .  Spec. UUP31B) .. ,750 gr 
Yleiglil. Abiiiry lo 
B"x1O"sheet ....... 4.0r.3gr. 

@320 cmlmin. ....... .80 mm 

IPmiCm' @ 70 Em Hg .... .50 
Max. Use Temp. ....... . W C  
Static Properti?:, ........ LOW 

Fold ............... Excellent - - -__ . _. . 
WATER EXTflACTABLE IONS: 

Sullale ................. .100 Chloride.. ............. ,1500 
Nilrale ................... 50 Fluoride .................. 15 
Ammonia ................ .20 

il ycd.i: ".A/ I.; 

f$yC]SS fq;yz;.7 FiGc2ys 
FEATURES 

Low trace metals. m Medium Handling characteristics. 
0 Available in all sizes. Minimum 01 99.9% retention 
for particles of .3pm asdetermined by DOP lesls. rn Bind- 
er free. 

Type NE Glass Fiber Fillers are composed of low acid so- 
luble glass fiber. They contain low levels 01 both zinc and 
iron. The fillers do react with almospheric sulfur dioxide: 
and lherelore. when high levels of sulfur are expecled. 
correclions lor this reaction should be accounted lor. 
Type NE Glass Fiber Fillers are binder free and ideal for 
gravimetric analysis of air pollulants. This pure. organic 
free filter is lhe basis for procedures widely used in deter- 
mining municipal and industrial air polluling substances. 

TYPE NE GLASS FIBER FILTER 
SPECIFICATION REPORT 

11". I O I U ~ W W ~ I  phidcaUrl~cmlcal wot'c~~hur ~ozp!u:;rnl l y ~ r a l .  nvntige VIIIICI obl~lnod 
"1 wr"#w.wLu w101 .ICCq.h.d l C l l  I"LIllW~, 'I I%,?" ill" .Ub,"<, I" nomlnl ,llm"lscl"rinp 
ii~iiilicw. illid AI* IIIO~DIU 1% I IEEIIIIIC~I SL~IIIEO. 118. nnr lpr  !I.% bem mads m 
11cw11ms1~ rdlh t I 'Apr~cudwus l m ~ c ! o ~ m m s : V  I Io" sboc:,. 
-. ....... ... .- ........ - ............ . 

_ _  - ........ . .- ELEMENIS: . .. - ... -. 
Antimony ................. 20 Manganese ................ 2 

Uoiyllium ....... 
Oisinuth ...... 

................. 10 

-__ __- 
OTHER PHYSICALS: __  

@320cmlmin. ........ 60nim 

____ 
BSO ..... ... 522 Flow Resistance (Max.) 
'pH.. ................... .9.0 
DOP @320lcm/min Flow Rate (air) 
ASTM Melhods2986) . .99.9% 
Tensile Strength 

Ipmlcm' @ 70 cm Hg .... .60 
Max. Use Temp. ....... .4OO"C 

(Fed. Spec. UUP3lB) . ,600 Or. 
Weight Ability lo 
8"xlOsheet ....... 4.0r.3gr. 

Slalic Pioperlies .... .Medium 

EOld ................... Good 

- WATER EXTRACTABLE IONS 

Sullaln .................. 600 
Nitrale ... 15 Fluoride ....... .a7 
Ammonia ...... 13 
~ptl--G"lm*u PIOC.1J",.: 

Chloride ................ 1500 

A. 5W ml d61tI1.a *I!& 
8. M d  I50roiX l a l u m t d K C I  101ullOn. 
C. ShrLY(I~nsV.IUYI.o!.M-hinpr.p~r.~w.l.rlor 

ma nour. 
D. nun OH at a m m m  temp.ratura 

f 

c. 
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HI PROBE (mob mwuo 

0 a0 (B 60 M 
POWERSTAT SEllINC. S 

0 m 40 60 m 
POWERSTAT SETTING. S 

NOTE; Fbm fils kld CDnrBd al0.75; W dllogc io liar late has lillls rllccl M pDbe IWUllwr. 

Figure 16 
Probe Temperatures 
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I4 .-  I 

?..I '2 - 1 -_-- --.-id I I I I I 
I 
Pump must be operated f o r  15 minutes a t  each Afi set t ing .  

Tdgm = avcrage temperature of dry gas meter ( i n l e t  and o u t l e t )  + 46OoF 

Twtm = average temperature of wet t c s t  meter + 460OF 

p w h  pb - &W.@ 
15.6 

' A w h  = negative p r e s y r e  on wet t e s t  ne ter  i n  inches o f  H20 

20.316 .i conversion f a c t o r  when using a wet t e s t  meter c a l i b r a t e d  ... l i t e r s  

Calculat ions __ 
k t e r  Correct ion Factor = wet f i n a l  - wet i n i t i a l )  ( T  
( f o r  each AH) d r y  f i n a l  - dry i n i t i a l )  ( 2  

Average MCF =Y,MCF - 
5 

Tolerances 

Average MCF - 1.00 2 .01 

.- 

I 



i i METER CALiuidiION FOi(M 

I Barometric Pressure Pb = - 3.a i n .  Hg 

I 
Pump must be operated f o r  15 minutes a t  each At1 set t ing.  

Tdgln = average temperature of dry  gas meter ( i n l e t  and ou t l e t )  + 460oF 

T w t m  = averaqe temperature of  wet t e s t  meter + 460OF 

A w t ~  = negative pre9;w-e on wet t e s t  neter i n  inches o f  H20 

28.316 = conversion factor when using a wet test meter ca l ib  -.>, 

Ca I c u l  a t i o n 2  

i n  1 t e  

dry final - dry i n i t i a l )  
Meter Correction Factor = wet final - wet i n i t i a l )  
( f o r  each AH) 

or (1) 

-34- 
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ORiFICE CAL.,&iIw, CORM 

Date 9/rS!77 Meter Box No. 40 0 

4.0 

Average Km 
V i  = Dry gas meter reading a t  the start o f  each t e s t  

V2 = Dry gas meter reading a t  the end of each t e s t  

ti = Dry gas meter inlet  temperature 

, 

t 2  = Dry gas meter out le t  temperature 

Calculations 
c 

L 

2. 
K m =  
(for each AH) 

3. Calculate the average Km as follows: 
- Km =c&n 

5 

MCF: meter 
correction factor  

Pm Patm + fi 
Eln = 29 13.6 
Tm = t 2  + 460 

4 .  Calculate A H  as follows: 1 .  R- 
AH@ = Q8 P@ M@ 1 

TG;;2 T@ 

Q@ = 0.75 cfm 
T@ = 5300 A 
P@ 29.92 i n .  Hg 
M@ = 29 

APC - 062 

Tolerances AH@ - 1.84 + .25 - 



P .  
vidd Meter Box NO. . 

VI 

V2 = Dry gas meter reading a t  the end of each test 

ti = Dry gas meter i n l e t  temperature 

t 2  Dry gas meter outlet temperature 

Calculations 

1. Qm * 

Dry gas meter reading a t  the start of each t e s t  

. .  
(60) (MCF) 

MCF: meter 
correction factor 

Pin Patm + fi 
h * 29 13.6 

- ; :io+ , . . ( for  each AH) . 8 
. .  

2. iGn- Qm $5 . '  

(for each AH) 

Calculate the average Km a s  follows: 
, . Tm - t 2  + 460 

3. 

%I =EA 
5 

Q@ 0.75 cfm 
T@ = 5300 A 
P@ = 29.92 i n .  Hg 
M@, 29 

APC - 062 

-36- 
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e ITOT CAL IERATION FORM -. 

P I T O T  NO. - r'Jp 

._i . ~ _. . . -. . . . .  . . . .  . . . .. . .._ . _. . -. 

I 
Measur& the velocity pressur? (A?) a t  the same p o i n t  within a cross 

section of  a s'iraight. run o f  duct work (8 diameters downstream and 2 
dianeters upstream from any ; ro in t  of d i s t u r b a c e )  w i t h  a standard pitof 
tube i n d  the  S-typ2 p i t o t  t u b z  fo r  the ciesir?d range o f  gas veloci t ies .  
Tlhe S-type p i t o t  should b2 calibrated twice, reversing the direction o f  
the legs during the second cal ibrat ion.  Make a t  l ea s t  three determinations 
for each'direction. Determine Cp fo r  the minimum and maximum flow rates 
o f  the sampiing t ra in .  Detamine thi? p i tof  tube coefficient for each 
dirzciion 6s: 

! 

.. ., . .  . .  . .  . . .  ;i CP ( s t d )  = Coefficient . - 
( i f  unknown, use .99) 

, ' o f  standard p i t o t  "iube I 

A? (Standard) 

. ' c,' : . '  
Cp ( s ).  = Cp( s t d )  

Use only those p i t o t  tubes i n  which t h 2  average coefficienf,  Cp, equals 
3.85 -L 0.02 i n  both direct ions,  since the ncmograph used w i t h  the sampling 
.train i s  des ignd  for th i s  number. 
[A i s  w a s w e d  as  an independent v a r i a b l e ,  this requirement will be waived. 

'ULC i.; dimaged. 
onJ a c ~ p y  irrcluded w i t h  each t c s t  report. 

When other methods a re  employed where 

- .  i n 1 s  c;'ibration niusi  be done quarte;-ly o r ' a t  any time that a p i to t  
A recor.! should b? msin2clined showlng dates and cal ibrs t lons,  

I -40- . 
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Emission Test Report 
Review Checklist 

A. Background Information 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

0 .  

Reviewer: w& 
Review Date: F/.5/$ a 

Facility name: u 5 8 4 / W  

Source category: m d w d  
Teat date: / / / / / 7 7  

Test sponsor: r=& 

a i  
b& , A L  

Y 
Location: 

Testing contractor: 

Purpose of test: 
I 

Pollutants measured 

@ PM-10 co so2 NO, voc Pb co2 
Others (list) : 

Process overview: 
diagram of the unit operations and associated air 
pollution control system at the facility. Identify 
proceaa tested with letters from the beginning of the 
alphabet (A, B, C, etc.) and APC system with letters 
from end of alphabet (V, W, X, etc.). Also identify test 
locatlone with Arabic numerals (1,2,3, ... ) .  Using the 
ID symbols from that sketch complete the table below that 

On an attached page provide a block 



' \  1 

D W / W  
d3006-4/971130 
03/36/92 2 

8 .  Process Information 

1. provide a brief narrative description of the process. 
With ae much detail as possible, (e.g., If a furnace or 
conveyor system I s  used, identify the type of unit) 
deecribe the equipment used for those operations tested. 
(Note: 
adequate, attach copy or reproduce here.) 

If process description provided in test report is 



, DRAPT/WP 
d3006-4/971130 
03/30/92 3 . 

I I 

2.  For each process tested list feedstock materials and 
products. Indicate if activity factors are f o r  feed (F) 
rate or product (P) rate. 

3 
4 

1 
2 
3 
4 i 



DRAFT/WP 

03/30/92 4 

c .  

d3006-4/971130 

Air Pollution control System Tested 

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

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

2. For each aymtam identified above, prwide a narrative 
deecription. Por fugitive eyetanu demcribe capture 
technique. am well a8 the removal techniquee (uee a 
separate page if neceamary) 

Pm4-&& 



, 

DlUiFT/WP 
63006-4/971130 
0 3 / 3 0 / 9 2  -5 

I 

3 .  Using the attached parameter list Sor guidance complete 
the table below. (Use additional page8 a8 needed.) 



DRAFT/- 

03/30/92 6 

D. sampling and Analysis Methods 

d3006-4/971130 

1. Complete the following table 

i i 



DRAPT/WP 

03/30/92 -7 . 
d3006-4/971130 

2. If a method ueed wae not a reference or conditional 
method, prwide a narrative discuseion including any data 
manipulation needed to make result8 correepond to 
reference or conditional method reeulte. 

NA 

3. Describe any deviation, identified above. 



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

E. Weeion  Data Documentation 

1. Tabulate the following stack gae data from the test 
es as needed. 



DRAPT/WP 
d3006-4/971130 
03/30/92 .9 . 

2 .  Tabulate pollutant mea f l u  rate6 



n m / m  
d3006-4/971130 
03/30/92 10 

3. Present example 

~- 

emission factor calculations 

I 

below. 



I 

DIUFT/WP 

03/30/92 11 
I d3006-4/971130 

4 .  ~abulate emission factora 

I I 1 I I H 
b3006-4/971130 



Fabric filter 

ESP 




