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COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

BUREAU OF AIR QUALITY CONTROL 

PROCESS DESCRIPTION 

Glen-Cery Corporation operates two brick kilns at their Bigler, Pennsylvania 
facility. Stack Test Nos. 3484A and B were conducted for total  sulfates and Sot, respectively, 
in the stack which services Kiln No. 1. 

This kiln is a continuous push, tunnel type, with a capacity of 23 brick cars. Each 
car  holds approximately 2,300 "ECONO-Bricks." During the test program 100% clay bricks 
were being fired. 

The brick cars a re  loaded through a door at the feed end of the kiln. Four 7 1/2 
horsepower recirculation fans provide even heating of t he  bricks as they approach the firing 
zones within the kiln. The kiln itself consists of two preheating zones, two combustion zones, 
a quick cool zone and the primary cooling zone. Preheat zone No. 1 contains six natural gas  
burners (three per side) while preheat zone No. 2 contains 16 burners (eight on a side). 
Combustion zone Nos. I and 2 each have 12 burners (six per side). Following the combustion 
zones the brick cars  travel through the air  balance point which isolates the heating zones 
from the cooling zones. The quick cool zone contains two 7 I/2 horsepower fans which blow 
a mixture of ambient and hot air  directly down on the bricks to init iate cooling. The cars  
then enter the primary cooling zone equipped with a single 7 I/2 horsepower fan that  utilizes 
100% ambient air  for the  final cooling before the bricks are discharged from the  kiln. Hot 
air  from the  cooling zones is discharged through a 15 horsepower fan to a drying room where 
the bricks await  entry into the kiln. 

Combustion air  is provided through the natural gas burners by a 20 horsepower 
induced d ra f t  fan  located near the feed end of the kiln. Effluent from the  kiln is discharged 
to the  atmosphere through a 27 I/2 inch square brick stack having an exit point approximately 
30 feet above grade. 

A process flow diagram appears in Figure 1. 
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TEST 3A':A SL?L'WRY 

Test .b ...................................................... 
Test Date .................................................... 
NO . of Traverse Points/Sampling Points ....................... 
Stack or Duct Area at Sampling Plane (sq ft) ................ A 
Barometric Pressure (preliminary traverse) (in . Hg) ....... Pbp 

(sample traverse) (in . Hg) ............ Pbs 
Condensate Volume (ml) .................................... Vlc 
Avg . Pressure Drop at Orifice (in . WG) ..................... DH 
Avg . Meter Temperature (deg F) ............................. Tm 
Volume of Water Vapor Condensed (scf) ..................... Vwc 
Meter Y-factor ............................................. Yf 
Volume of Gas Sampled (dscf) .............................. Vms 
Total Sample Time (min) ..................................... e 
Moisture in Gas Stream (%) ................................ Bws 
Dry Molecular Wt . (preliminary traverse) (lbllb-mole) ..... Mdp 

(sample traverse) (lbllb-mole) .......... Mds 
Molecular Wt . (preliminary traverse) (lb/lblnole) ......... Msp 

(sample traverse) (lbllb-mole) .............. Mss 
Pitot Tube Coefficient (preliminary traverse) ............. Cpp 

(sample traverse) ............... 
Average Corrected Velocity (preliminary traverse) (fps) 

(sample traverse) (fps) ..... 
Stack Static Pressure (in . WG) ......................... 
Average Stack Temperature (preliminary traverse) (deg F 

(sample traverse) (deg F) .... 
Volumetric Flow Rate (preliminary traverse) (dscfm) .... 

(sample . traverse) (dscfm) ......... 
Sample Nozzle Diameter (in.) ........................... 

. . cps . . vsp . . vss ... Pg . . Tsp . . Tss 
-.QsP . . QSS ... Dn 

Percent Isokinetic Sampling (%)................. ............ I 
Pollutant Concentration (grldscf) .......................... Cs 
Allowable Pollutant Concentration (gr/dscf) .................. 
Pollutant Mass Emission Rate (lblhr) ........................ E 
Allowable Mass Emission Rate (lb/hr) ......................... 
pollutant Concentration (ppm) ............................... C 
Allowable Pollutant Concentration (ppm) ...................... 
Heat Input To Combustion Unit (mm btulhr) .................. HI 
Pollutant Mass Emission Rate (lb/mm btu) ................... E' 
Allowable Mass Emission Rate (lblmm btu) ..................... 

Weight Collected (gm) ...................................... Mn 

SULFATES 
3484A 

11/15/84 

5.25 
28.40 
28.40 
79.0 
1.8 
76 
3.7 
1.01 
65.8 
81.0 
5.3 

28.90 
29.25 
28.32 
28.65 
0.842 
0.842 
60.4 
58.9 
-0.35 
287 
295 

11. 700 
0.252 
105.5 
0.2053 
0.048 

NA 
5.0 
NA 
28 
NA 
NA 
NA 
NA 

21/21 

12. 100 

SAMPLING LOCATION INFORMATION 

Distance from wall to point (in.): 

1 . 1 15/16 4 . 13 314 7 . 25 9/16 
2 . 5 718 5 . 17 11/16 8 . z9 3 . 9 . .  13/16 6 . 21 518 9 . 

PART . 
3484AA 

11/15/84 
21/21 
5.25 
28.40 
28.40 
79.0 
1.8 
76 
3.7 
1.01 
65.8 
81.0 
5.3 

28.90 
29.25 
28.32 
28.65 
0.842 
0.842 
60.4 
58.9 
-0.35 
287 
295 

12. 100 
11. 700 
0.252 
105.5 
0.0412 
0.010 
0.04 
1.0 
NA 
NA 
NA 
NA 
NA 
NA 

10 . 
11 . 
12 . 

so2 
34848 

11/15/84 
2116 
5.25 
28.40 
28.40 
47.0 
1.6 
72 
2.2 
1.01 
43.1 
60.0 
5.3 

28.90 
28.93 
28.32 
28.35 
0.842 
0.846 
60.4 
62.2 
-0.35 
287 
294 

12. 100 
12. 400 
0.251 

NA 
0.7797 
0.279 

NA 
28.9 
NA 
241 
500 
NA 
NA 
NA 

Flue configuration: 27.5IN.XZ7.5IN. Area: 5.25 sq.ft. 
Port location: IN STACK APPROX . 10 FT . DOWNSTREAM FROM I.D. FAN 
No . of ports: THREE 9 IN . O.C. 



COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

BUREAU OF AIR QUALITY CONTROL 

GLEN-CERY CORPORATION 
BIGLER, PENNSYLVANIA 

DISCUSSION 

Stack Test  No. 3484A was conducted utilizing standard procedures for the  
isokinetic collection of a particulate sample as set forth in Chapter 139 of the Pennsylvania 
Department of Environmental Resources' Rules and Regulations. A 21-point velocity traverse 
was conducted in the test stack in order to determine the effluent volumetric flow rate. A 
21-point sampling program with a sampling period of four minutes per point was conducted 
for a total  sample t ime of 84 minutes. 

The primary purpose of Stack Test No. 3484A was to determine the total  sulfates 
in the effluent eminating from the test stack. The results indicate a sulfate concentration 
of 28 ppm. Particulate analysis (3484AA) of the sample indicate a particulate concentration 
of 0.01 gr./dscf. The allowable particulate emission r a t e  according to Chapter 123, 
Section 123.1 3 of the  Pennsylvania Department of Environmental Resources' Rules and 
Regulations i s  0.04 gr./dxf. 

collection.of a n  S02.sample as.set forth in Chapter 139 of the  Pennsylvania Department of 
Environmental Resources' Rules and Regulations. A six-point constant rate sampling program 
was conducted with a sample period of ten minutes per point for a total sample t ime of 
60 minutes. 

Stack Test No. 3484B was conducted utilizing standard procedures for the  

The results of Stack Test No. 3484B indicate an SO2 concentration of 241 ppm. 
The allowable concentration according to Chapter 123, Section 123.21 of the  Pennsylvania 
Department of Environmental Resources' Rules and Regulations is 500 ppm. 

The results of Stack Test  Nos. 3484A and B a r e  representative of the emissions 
discharging into the  test stack and the operating conditions of the process during t h e  tests. 



COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

BUREAU OF AIR QUALITY CONTROL 

PROCESS DESCRIPTION 

Glen-Gery Corporation operates two brick kilns at their Bigler, Pennsylvania 
facility. Stack Test Numbers 1984A and B were conducted for sulfur oxides and hydrogen 
fluoride emissions, respectively, in the  stack which services Kiln No. 1. Kiln No. 2 was not 
in operation at the time. 

Kiln No. 1 is a continuous push tunnel type with a capacity of 23 brick cars. 
Each car  holds approximately eight tons of dried bricks. During t h e  test program, cars  were 
loaded through the feed end of the kiln at approximately 100 minute intervals and remained 
in the kiln from 36 to 38 hours. Four 7i-horsepower recirculation fans provide even heating 
of the bricks as they approach the preheat zones within the kiln. 

The kiln consists of two preheating zones, two combustion zones, a quick cool 
zone, and the primary cooling zone. Preheat Zone No. I contains six natural  gas burners 
(three per side) while preheat Zone No. 2 contains 16 burners (eight per side). Combustion 
Zone Nos. 1 and 2 each have 12 burners (six per side). Following the combustion zones, the 
brick cars  travel through the air  balance point which isolates the heating zones from the  
cooling zones. The quick cool zone contains two 7f-horsepower fans which blow a mixture 
of ambient and hot air  directly down on the bricks to  initiate cooling. The cars  then enter  
the primary cooling zone equipped with a single seven and one-half horsepower fan tha t  
utilizes 100% ambient air  for t h e  final cooling before t h e  bricks a re  discharged from the 
kiln. Hot air  from the cooling zones is discharged to a drying room via a 15 horsepower fan 
where the  bricks await  entry to  the  kiln. 

Combustion air  is provided through the natural gas burners by a 20 horsepower 
induced draf t  fan located near t he  feed end of the kiln. Effluent from t h e  kiln is discharged 
to the atmosphere through a 274 inch square brick s tack having an exit  point approximately 
30 feet above grade. 

A process flow diagram appears in Figure 1. 
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OF PENNSYLVANIA 
OEPARThlENT OF ENVIRONMENTAL RESOURCES 

BUREAU OF AIR CIUALITY CONTROL 

TEST DATA SUMMARY 

r e s t  NO ...................................................... 
Test Date .................................................... 
NO . of  Traverse Points/Sampling Po in t s  ....................... 
s t a c k  or Duct Area a t  Sampling Plane ( s q  f t )  ................ A 
Barometric P res su re  (p re l imina ry  t r a v e r s e )  (in . Hg) ....... Pbp 

(sample t r a v e r s e )  ( i n  . Hg) ............ Pbs 
Condensate Volume (ml) .................................... V l c  
Avg . Pressure  Drop a t  O r i f i c e  (in . WG) ..................... DH 
Avg . Meter Temperature (deg F) ............................. Tm 
Volume of Water Vapor Condensed ( s c f )  ..................... Vwc 
Meter Y-factor ............................................. Yf 
Volume of Gas Sampled ( d s c f )  .............................. V m s  
T o t a l  Sample T i m e  (min) ..................................... e 
Moisture i n  Gas Stream ( X )  ................................ Bws  
Dry Molecular U t  . (p re l imina ry  t r a v e r s e )  ( lb/ lb-mole)  ..... Mdp 

(sample t r a v e r s e )  ( l b / l b m o l e )  .......... Mds 
Molecular U t  ( p re l imina ry  t r a v e r s e )  ( lb / lb-mole)  MsP 

(sample t r a v e r s e )  ( l b / l b m o l e )  .............. Nss 
P i t o t  Tube C o e f f i c i e n t  (p re l imina ry  t r a v e r s e )  ............. Cpp 

(sample t r a v e r s e )  .................. CPS 
Average Corrected Veloc i ty  (p re l imina ry  t r a v e r s e )  ( f p s )  ... Vsp 

(sample t r a v e r s e )  ( f p s )  ........ Vss 
Stack  S t a t i c  P res su re  ( i n  . HC) ............................. Pg 
Average Stack Temperature (pre l iminary  t r a v e r s e )  (deg F) .. Tsp 

(sample t r a v e r s e )  (deg  F) ....... Tss 
Volumetric Flow Rate (p re l imina ry  t r a v e r s e )  (dscfm) ....... Qsp 

(sample t r a v e r s e )  (dscfm) ............ Q ss 
Sample Nozzle Diameter ( i n . )  ............................... Dn 
Percent  I s o k i n e t i c  Sampling (r).........,.... ............... I 
P o l l u t a n t  Concent ra t ion  ( g r l d s c f )  .......................... C s  
Allowable P o l l u t a n t  Concent ra t ion  ( g r l d s c f )  .................. 

/ 

. ......... 

Weight Col lected (gm) ...................................... Mn 

P o l l u t a n t  Mass Emission Rate  ( l b / h r )  ........................ E 
Allowable Mass Emission Rate ( l b / h r )  ......................... 
p o l l u t a n t  Concent ra t ion  (ppm) ............................... C 
Allowable P o l l u t a n t  Concent ra t ion  (ppm) ...................... 
Heat Input  To Combustion Uni t  (mm b t u / h r )  .................. H I  
P o l l u t a n t  Mass Emission Rate (lb/mm b tu )  ................... E '  
Allowable Mass Emission Rate  (lblmm b tu )  ..................... 

Page 

sox 
1984 A 

07/25/84 
2116 
5.25 
28.50 
28.50 
120.7 
2.1 
98 
5.7 
1.01 
84.1 
120.0 
5.8 

28.97 
28.96 
28.33 
28.32 
0.835 
0.846 
56.2 
62.0 
-0.34 
294 
305 

11. 200 
12. 100 
0.253 

NA 
0.8412 
'0.154 

NA 
14.8 

NA 
133 
500 

NA 
NA 
NA 

3 of 12 Pages 

HF 
1984 B 

071251a4 
21/21 
5.25 
28.50 
28.50 
108.6 
1.9 
106 
5.1 

1.01 
82.3 
126.0 
5.8 

28.97 
28.77 
28.33 
28.14 
0.835 
0.842 
56.2 
56.5 
-0.34 
294 
298 

11. 200 
11. 200 
0.251 
89.4 

0.1400 
0.026 

NA 
2.5 

NA 
72 
NA 
NA 
NA 
NA 

SAMPLING LOCATION INFORMATION 

Dis tance  from wal l  t o  poin t  ( in . ) :  

1 . 1 15/16 4 . 13 314 7 . 25 9/16 10 . 
2 . 5 718 5 . 17 11/16 8 . 11 . 
3 . 9 13/16 6 . 21 518 9 . 12 . 

Flue conf igu ra t ion :  27.5IN.X27.5IN. Area: 5.25 s q . f t .  
Po r t  l oca t ion :  APPROX . 10 FEET DOWNSTREAM FROM I.D. FAN 
No . of p o r t s :  THREE 9 I N  . O.C. 
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COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

BUREAU OF AIR QUALITY CONTROL 

GLEN-GERY CORPORATION 
BIGLER, PENNSYLVANIA 

DISCUSSION 

Stack Test No. 1984A was conducted utilizing standard procedures for the  
coll :tion of a n  SOx sample as set forth in Chapter 139 of the Pennsylvania Departmen f 
Env onmental Resources' Rules and Regulations. A 21-point preliminary velocity traverse 
was conducted in the test s tack in order to determine the  velocity profile and effluent 
volumetric flowrate. A six-point, constant rate, sampling program was conducted with a 
sample period of 20 minutes per point for a total sample time of 120 minutes. 

The results of Stack Test No. 1984A indicate an SOx, expressed as SOz, 
concentration of 133 ppm. The allowable concentration, according to Chapter 123 
Section 123.21 of t h e  Pennsylvania Department of Environmental Resources' Rules and 
Regulations, is 500 ppm. 

Stack Test No. 1984B was conducted utilizing EPA Method 138 for the collection 
of a total fluoride sample. A 21-point, isokinetic sampling program was conducted with a 
sampling period of six minutes per point for a total sample t ime of 126 minutes. 

The results of Stack Test No. 1984B indicate a total fluoride expressed as 
hydrogen fluoride concentration of 72  ppm. 

The results of Stack Test  Nos. 1984A and B are representative of the emissions 
discharging from t h e  test s tack and the  operating conditions of the process during the  test. 



.. SECTION I - SUMMARY OF TEST RESULTS 

A summary of test results from the source sampling program is presented in Table 1. As 
such, the results are considered representative of emission characteristics from the saw 
dust dryer during referenced operating conditions. The results show the particulate 
emissions are below the limit of 0.04 gr/dscf. 

Cilberr/Carnrnonwealth 
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SECTION I1 - ANALYSIS 

1. 

2. 

3. 

4. 

5. 

Introduction 

The data presented in this report represents the results of source sampling exhaust 
emissions at  the outlet location of the saw dust dryer during referenced operating 
conditions. 

Specific requirements of this source sampling program include the followin@;: 

a. 

b. 

Identification of final particulate emissions from the saw dust dryer. 

Average flue gas temperature, moisture, and volume of flow at the sampling 
location. 

c. Orsat analysis of flue gas conditions at  the point of sampling. 

d. Record of pertinent operating conditions during period of the test run. 

The sampling program was completed on October 28, 1988 by the Gilbert field test 
crew, with the assistance of personnel assigned by Glen-Gery, Spotts, Stevens, & 
McCoy and witnessed by the PADER. 

Descriotion of the Plant Exhaust Svstem 

The exhaust gases from the saw dust rotary dryer are sent to a mechanical collecter 
followed by the sampling location, then through the fan and exhausted out of the 
stack. 

Samolinv Promam Procedures 

To satisfy the objectives established for this project, the sampling program was set-up 
on a basis of using one test train positioned at the test location and completing three 
test runs at  the location. A test run consisted of a particulate test using EPA 
Method 5. 

The location and number of sampling ports and traverse points are detailed in 
Figure 1. 

Operating Conditions 

In the execution of this sampling program, an attempt was made to achieve near 
normal load for the plant. The amount of product generated was recorded by the 
operator. This record is included in the summary table (see Table 1). 

Results 

Test data developed by each test run, together with analytical results from laboratory 
analysis of samples generated by the field sampling program, are reproduced in the 
Appendices included with this report. Information on basic gas characteristics 
developed by each test run is contained in the printout of the computer program 
included as Appendix 7. 

A summary of pertinent test results and essential information to evaluate test results 
developed for each test run is included with this report as Table 1. 



6. 

6.1 

6.2 

6.3 

6.4 

Discussion 

Sampling Conditions 

All field sampling work w a s  completed out of doors and subject to prevailing weather 
conditions: however, there were no interruptions in the operation of individual test 
trains due to equipment or weather problems. 

During the completion of this test program. the plant w a s  maintained near the normal 
load condition. 

Exhaust Flue Gas Volume and Composition 

Test data for measurement of exhaust flue gas volume and related velocities 
developed by traversing of the stack show that the measured gas volumes between 
tests were consistent with expected values. For purposes of this report, indicated 
emissions are based on these measured gas volumes. 

Unit  Operating Conditions 

This sampling program was undertaken as a compliance test program for the saw dust 
dryer representative load operating conditions. In the execution of this program, all 
applicable operation conditions were referenced. 

Operating conditions were monitored throughout the duration of the sampling program 
by Glen-Gery personnel. 

Emissions 

6.4.1 Particulate 

The reported particulate emissions as summarized in Tables 1 are expressed as a 
concentration (grains/SCF) and emission rate (Ibdhour) as measured. The particulate 
emissions for all three runs are within any applicable limitations. 

Cilbert/Carnrnonwenlth 
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TABLE 1 

SUMMARY OF TEST RESULTS 
GLEN-GERY BRICK 
BIGLER FACILITY 

GIC, INC. REPORT R-10-0526-001-1 

LOCATION SAW DUST DRYER EXHAUST 

RUN NO. 

DATE 

TIME 

OPERATING DATA(1) 

Feed Rate  

FLUE GAS CHARACTERISTICS 

DSCFM 
ACFM 
Temperature, O F  
Moisture, % 

PARTICULATE EMISSIONS 

GrIDSCF 
lbslhr 

G-S-1 

10/28/88 

1025 

30 

2.3 79 0 
-=iw 
56,499 

125 
5.3 

0.0222 
8.52 

G-S-2 

10/28/88 

1236 

30 

1715'1 

3 
121 
6.9 

0.0188 
5.53 

G-S-3 

10/28/88 

1430 

30 

/753q 
%;a50 

42,192 
121 
5.8 

0.0221 
6.49 

(1) Nos. 1 & 2 Kiln operating, Kiln mix (a) 
(b) 
(c) KNW - 100% shale. 

Calgary Grey - 100% Buff Clay 
Rustic Myrrh - 50% Clay, 50% shale 
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COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

BUREAU OF AIR QUALITY CONTROL 

PROCESS DESCRIPTION 

Glen-Gery Corporation operates two brick kilns designated as Nos. I and 2 a t  i t s  
facility located in Bigler, PA. Stack Test Nos. 02087 A, 8, C, D and E were conducted on 
the stack servicing Kiln No. 2 for  the determination of particulate, total sulfate, sulfur 
oxides, hydrogen fluoride and to ta l  hydrocarbon emissions, respectively. 

Kiln No. 2 is a continuous push, tunnel-type with a capacity of 23 brick cars. 
During the testing, a "Calgary Gray" 100% clay brick was fired a t  a rate of 16 cars/day, 
each car holding approximately 4320 bricks. 

with controls to regulate t he  quantit ies of each type of material  entering the conveyor system. 
Manganese i s  added for  coloring if required and Barium Carbonate i s  added to prevent the 
brick from developing a "scum" when fired. The desired mix is sen t  via an  inclined conveyor 
to a pugmill where it is mixed with water. The wet  mixture is then sent to an extruder and 
formed into "slugs". The "slugs" are cut into bricks and loaded onto brick cars. The cars  are 
then sent  to one of four drying rooms to awai t  entry into the kiln. 

Crushed shale and clay a r e  supplied to separate feed bins which a r e  equipped 

The brick cars are loaded through a door at the feed end of t he  kiln. The brick 
cars pass through three  combustion zones, a quick cool zone and a primary cooling zone. 
Heat  is supplied to the kiln by natural gas and sawdust burners located on ei ther  side of the 
kiln. Combustion a i r  is provided by air lines running into the burners. During the testing 
18 natural gas and 20 sawdust burners were in operation. Following the combustion zone, 
t he  brick cars t ravel  through an  air-balance point which isolates t h e  heating zones from the 
cooling zones. The quick-cool zone utilizes ambient and hot a i r  mixture run by fans directly 
onto the brick to init iate cooling. The cars then en ter  t he  primary cooling zone tha t  utilizes 
ambient air  for  final cooling of the bricks. Hot a i r  from the cooling zones is discharged by 
fans to the drying rooms. 

Effluent from the kiln is directed by a 20 HP fan to a 36-inch 1.D. stack and 
discharged to the atmosphere at  a point 85 f t .  above grade. 

A process flow diagram is given on Figure I. 
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COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

BUREAU OF AIR QUALITY CONTROL 

TEST DATA SUMMARY 
i 

T e s t  No ...................................................... 
Test Date .................................................... 
No of Traverse Points/Sampling Po in t s  
Stack or Duct Area a t  Sampling Plane (sq f t )  ................ A 
Barometric P res su re  (p re l imina ry  t r a v e r s e )  (in . Hg) ....... Pbp 

(sample t r a v e r s e )  (in . Hg) ............ Pbs 
Condensate Volume (ml) .................................... Vlc 

Avg . Meter Temperature (deg F)  ............................. Tn 

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

Avg . Pressure  Drop a t  Orifice (in . WG) ..................... DH 

Volume of Water Vapor Condensed ( s c f )  ..................... Vwc 
Ileter Y-factor ............................................. ~f 
Volume of Gas Sampled ( d s c f )  .............................. V m s  
To ta l  Sample Time (min) ..................................... e 
Moisture in Gas Stream ( X )  ................................ Bws 
Dry Molecular U t  . (p re l imina ry  t r a v e r s e )  ( l b l l b m o l e )  ..... Mdp 

(sample t r a v e r s e )  ( l b / l b - m o l e )  .......... Mds 
Molecular W t  . (p re l imina ry  t r a v e r s e )  ( l b l l b - n o l e )  ......... Msp 

(sample t r a v e r s e )  (lb/lb-mole) .............. Mss 
P i t o t  Tube Coef f i c i en t  (p re l imina ry  t r a v e r s e )  ............. Cpp 

(sanple  t r a v e r s e )  .................. Cp s 
Average Corrected Veloc i ty  (p re l imina ry  t r a v e r s e )  ( f p s )  ... Vsp 

(sample t r a v e r s e )  ( f p s )  ........ Vss 

Average Stack Temperature (pre l iminary  traverse) (deg F) . . Tsp 
(sample t r a v e r s e )  (deg F) ....... T s s  

Volumetric Flow Rate (p re l imina ry  t r a v e r s e )  (dsc fn )  ....... Q s p  
(sample t r a v e r s e )  (dscfm) ............ Q ss 

Sample Nozzle Diameter ( i n . )  ............................... h 
Percent  I s o k i n e t i c  Sampling (%) .............................I 
Weight Col lec ted  (gm) ...................................... h 
P o l l u t a n t  Concent ra t ion  ( g r l d s c f )  .......................... C s  
Allowable P o l l u t a n t  Concentrat ion ( g r l d s c f )  .................. 
P o l l u t a n t  Mass Emission Rate ( l b / h r )  ........................ E 
Allowable Mass h i s s i o n  Rate ( l b / h r )  ......................... 
P o l l u t a n t  Concent ra t ion  ( p p ~ )  ............................... c 
Allowable P o l l u t a n t  Concent ra t ion  (ppm) ...................... 
Heat Input  To Combustion Unit  (mm b t u l h r )  .................. H I  
P o l l u t a n t  Mass h i s s i o n  Rate (lb/mm b t u )  ................... E' 
Allowable hass h i s s i o n  Rate (lblmm b t u )  ..................... 

Stack S t a t i c  P res su re  ( i n  . WC) ............................. pg 

SMIPLING LOCATION II.'FOIUlA~'IO~I 

Page 

PART . 
020878 

24/24  
7.07 

ii1021a7 

28.60 
28.68 

2.8  
109.4  

103  
5.2 

0.99 
63.1 
72.0 

7.6 
29.22 
29.22 
28.37 
28.37 
0.814 
0.814 

48.0 
48.1 

-0.28 
388 
380 

0.318 

0.1038 

11, 300 
11. 400 

98.4 

0.025 
0.04 

2.4 
NA 
liA 
NA 
NA 
NA 
NA 

P i s t ance  from w a l l  t o  po in t  (in.): 

1 . 1 4 . 6 318 7 . 23 3 / 1 6  

2 . 2 7 / 1 6  5 . 9 a . 27 

3 . 4 114  6 . 12 1 3 / 1 6  9 . 29 518 

3 of  23 pages 

SULFATES 
02087B 

1 1 / 0 2 / 8 7  
2 4 / 2 4  

7.07 
28.68 
28.68 

2 .a 
109.4 

1 0 3  
5.2 

0.99 
63.1 
72.0 

7.6 
29.22 
29.22 
28.37 
26.37 
0.814 
0.814 

48.0 
48 .1  

-0.28 

38 0 
ll. 300 
11. 400 

0.31E 

0.1020 
0.025 

NA 
2.4 

NA 
14 .4  

NA 
NA 
NA 
CA 

388 

98.4 

sox 
02087C 

1 1 / 0 2 / 8 7  
2412 
7.07 

26.68 
28.68 
86.1 

1.7 
87 

4 .1  
0.99 

60.0 
7.6 

29.22  
29.22 
28.37 
2e.37 
0.814 

48.0 
47.2 

-0.28 

395 
11. 300 
11. 000 

0.252 
NA 

0.8148 
0.294 

NA 

NA 
254.0 

500 
NA 
)!A 
liA 

42.8 

0.806 

388 

28.5 

1C . 31 314 

11 . 33 9 / 1 6  

12 . 35 

Flue conf igura t ion :  36 I N  . I . D . 
Por t  l o c a t i o n :  APPROX 6 FT COWNSTRW OF FAN 

Area: 7.07 sq . f t .  
~ .. 

No . of por t s :  2 @ 90 DEGREES 
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TEST DATA SUMMARY 

Test ~ ~ o . . . . . . . . . . . . . . . . .  ..................................... 
Test Date.................................................... 
No. of Traverse Points /Sampling Points. . . . . . . . . . . . . . . . . . . . . . .  
Stack or Duct Area a t  Sampling Plane (sq f t )  ................ A 
Barometric P res su re  (p re l imina ry  t r a v e r s e )  ( in .  Hg) ....... Pb P 

(sample t r a v e r s e )  (in. Hg). .......... .Pbs 
Condensate Volume ( m l )  .................................... Vlc 
Avg. P res su re  Drop a t  O r i f i c e  ( i n .  UG). .................... DH 
Avg. Meter Temperature (deg F) .............................Tm 
Volume of Water Vapor Condensed ( s c f ) .  .................... Vwc 
Meter Y-factor ............................................. Y f  
Volume of  Gas Sampled ( d s c f )  .............................. Vms 
To ta l  Sample T i m e  (min) ..................................... e 
Moisture i n  Gas Stream (%) ................................ Bws 
Dry Molecular U t .  ( p re l imina ry  t r a v e r s e )  ( lb / lb -mole )  ..... Mdp 

(sample t r a v e r s e )  (lb/lb-mole).  ......... Mds 
Molecular U t .  ( p re l imina ry  t r a v e r s e )  ( lb / lb -mole ) .  ....... .Msp 

(sample t r a v e r s e )  ( lb / lb -mole )  .............. Mss 
P i t o t  Tube C o e f f i c i e n t  (p re l imina ry  t r a v e r s e )  ............. Cpp 

(sample t r a v e r s e )  .................. Cps 
Average Corrected Ve loc i ty  (p re l imina ry  t r a v e r s e )  ( f p s )  ... Vsp 

(sample t r a v e r s e )  ( f p s )  ........ V s s  
Stack S t a t i c  P r e s s u r e  ( i n .  WG) ............................. Pg 
Average Stack Temperature (p re l imina ry  t r a v e r s e )  (deg F)..Tsp 

(sample t r a v e r s e )  (deg F). ..... . T s s  
Volumetric Flow Rate (p re l imina ry  t r a v e r s e )  (dscfm). ..... .Qsp 

(sample t r a v e r s e )  (dscfm) ............ Qss 
Sample Nozzle Diameter (in.) ............................... Dn 
Percent  I s o k i n e t i c  Sampling (%) ............................. I 
Weight Col lec ted  (gm)  ...................................... b 
P o l l u t a n t  Concent ra t ion  ( g r / d s c f )  .......................... Cs 
Allowable P o l l u t a n t  Concent ra t ion  ( g r / d s c f )  .................. 
P o l l u t a n t  Mass b i s s i o n  Rate ( l b / h r ) .  ....................... E 
Allowable Mass Emission Rate ( l b / h r ) .  ........................ 
p o l l u t a n t  Concent ra t ion  (ppm) C 
Allowable P o l l u t a n t  Concent ra t ion  (ppm) ...................... 
Heat Input  To Combustion U n i t  (m b t u / h r )  .................. H I  
P o l l u t a n t  Mass Emission Rate (lb/mm b t u )  ................... E’  
Allowable Mass Emission Rate (Ib/nm b t u )  ..................... 

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

HF 
020870 

11/03/87 
24/24 
7.07 
28.45 

95.6 
2.5 
86 
4.5 

0.99 
59.8 
72.0 
7.0 

29.40 
29.40 
28.60 
28.60 
0 3 1 4  
0.806 
48.7 
45.0 
-0.24 
406 
373 

11,200 
10,700 
0.314 
101.8 
0.1637 
0.042 

NA 
3.8 
NA 

116.1 
NA 
IJA 
NA 
NA 

28.45 

ORGANICS 
02087E 

11/03/87 
24/24 
7.07 

28.45 
28.45 
102.0 

2.2 
93 

4.8 
0.99 
58.8 
72 .O 
7.0 

29.42 
29.42 
28.62 
28.62 
0.814 
C .814 
48.7 
45.4 

-0.24 
406 
363 

11,200 
11,000 
0.318 
95.6 

0.1805 
0.047 

NA 
4.4 

NA 
NA 
MA 
NA 
NA 
NA 

SAMPLING LOCATION INFORE!ATION 

Distance from w a l l  t o  po in t  ( i n . ) :  

1. 1 4. 6 3/8 7. 23 3/16 10. 31 3/4 

2. 2 7/16 5. 9 8. 27 11. 33 9/16 

3. 4 114 6. 12 13/16 9. 29 518 12. 35 

i 

Flue conf igu ra t ion :  36 IN. I. D. 
Por t  l o c a t i o n :  APPROX 8 FT CG1IIV’S:RWI OF FAR 
P:O. o f  po r t s :  2 @ 90  DEGREES 

Area: 7.07 s q . f t .  
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COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

BUREAU OF AIR QUALITY CONTROL 

1950 

GLEN-GERY CORPORATION 
BIGLER. PENNSYLVANIA 

PROCESS DATA 

Date: 11102187 Test Nos. 02087 A, 8 & C 

Combustion Zone Temperatures (OF) 

Zone 1 I zone2 1 Zone 3 

Fuel Consumption (per day) 
I Sawdust I26 tons 

Natural Gas I143 x 103 CF 

Date: 11/03/87 Test Nos. 02087 D & E 

I Combustion Zone Temperatures (OF) I 
Zone 1 Zone 2 Zone 3 

Fuel Consumption (per day) 
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COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

BUREAU OF AIR QUALITY CONTROL 

GLEN - CERY CORPORATION 
BICLER, PENNSYLVANIA 

DISCUSSION 

Stack Test  No. 02087A was conducted utilizing the standard procedures for the 
isokinetic collection of a particulate sample and Stack Test No. 0208773 was conducted utilizing 
standard procedures for the collection of a gaseous sample, as specified in Chapter 139 of 
the Pennsylvania Department of Environmental Resources' Rules and Regulations. Stack 
Test  No. 020870 was conducted utilizing EPA Method 138 for the isokinetic collection of a 
total  fluoride sample. Stack Test  No. 02087E was conducted using an  EPA Method 5 train 
modified with the  fourth and f i f th  impingers containing activated charcoal and silica gel, 
respectively, and utilizing the  standard procedures for  the isokinetic collection of a particulate 
sample, as specified in Chapter 139 of the Pennsylvania Department of Environmental 
Resources' Rules and Regulations. A 24 point preliminary velocity traverse was conducted 
in the test s tack to determine the velocity profile and the volumetric flow rate on both test 
dates. A 24 point isokinetic sampling program with a sampling period of three minutes per 
point was conducted for  Stack Test  Nos. 02087A, D, and E. A two point constant ra te  
sampling program with a sampling period of 30 minutes per point was conducted for Stack 
Test No. 02087C. 

Stack Test  No. 02087A was.conducted to-determine both particulate and sulfate 
emissions. The stack samples were f i rs t  analyzed for particulate mat te r  and then a total  
sulfate analysis (Stack Test  No. 020878) was performed. The results indicate a particulate 
concentration of 0.025 grldscf and a sulfate concentration of 14.4 pprn. The allowable 
particulate concentration according to  Chaper 123, Section 123.13 of the Pennsylvania 
Department of Environmental Resources' Rules and Regulations is 0.04 gr/dscf. 

The results of Stack Test  No. 02087C indicate a SOx (expressed as SO21 
concentration of 254 ppm. The allowable concentration according to Chaper 123, 
Section 123.21 of the Pennsylvania Department of Environmental Resources' Rules and 
Regulations is 500 ppm; 

The results from Stack Test  Nos. 02087D and E indicate a Fluoride (expressed as 
HF) concentration of 116.1 pprn and a total  hydrocarbon concentration of 0.047 gr/dscf. 

The process appeared to  operate normally during the testing. The quick cool 
fans were being repaired on the tes t  dates, but this has no effect on the kiln effluent flow 
rate. 

The particulatelsulfate test and the SOX test were conducted with no sampling 
or equipment problems. During the hydrogen fluoride test, the paper fi l ter  between the  3rd 
and 4th impinger was changed because the fi l ter  had become wet. The w e t  filter was causing 
a high vacuum and a low sample rate. The sampling module (same for all  the  tests) used for 
the total  hydrocarbons test was unable to sample a t  a r a t e  high enough to maintain an isoki- 
netic rate. The low sample ra te  and the high vacuum was probably due to the resistance 
caused by the charcoal impinger. In order to  obtain an acceptable percent isokinetic, the 
sample points with low velocity heads were sampled at  a ra te  higher than the isokinetic 
rate. 



Hemeon Associates, InC. report of 4/18/90 Page 3 
t o  Foseco, Inc., Cleveland, Ohio 

1.0 INTRODUCTION 

on-APu1 11. L99n. , the Hydrogen Cyanide emissions testing was 
conducted on the Kiln afterburner Stack (new unit No. 21 at Foseco, 
Inc’s. plant in Mt. Braddock. PA. The test program was authorized 
by Mr. Barry Bittner of Foseco. Inc. Testing was performed by Mr. 
John C. Parry and Mr. Russell Lantz of Hemeon Associates, Inc. 
Process coordination was provided by Mr. Orrin Clingan. Jr. of 
Foseco. Inc. Observing the testing was Mr. Dick Murray of the PA 
Department of Environmental Resources. 

- 

PURPOSE 

The purpose of this compliance test program was to determine the 
Hydrogen Cyanide emissions from the Kiln Afterburner Stack and its 
compliance with the PA Departmsnt of environmental Resources. 



I .. ,., ...... 

Date Sample 
1990 Locat ion 

4-10-90 Afterburner 
Stack 

4-10-90 Afterburner 
Stack 

4-10-90 Afterburner 
Stack 

Hemeon Associates, Inc. report of 4/18 /90  
to Foseco, Inc.. Cleveland, Ohio 

Hydrogen Cyanide Emission 

Test a Weasured t 
No. PPW lblhr 

1 0.458 0.004587 

2 0 .028 0.0002106 

3 0.000 0.000000 

Page 4 

2.0 SUMMARY OF RESULTS 

Table No. 1 belov represents the hydrogen cyanide emission results 
from testing the Afterburner Stack at Foseco, Inc.’s plant in Mt. 
Braddock, PA. 

TABLE NO. 1 

a - Parts per million by volume 
b - Pounds per hour. 

Table No. 2 is a summary of the flue gas parameters 

. -. . ._ .. 
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-?ale No. 2 
SUMMARY OF FLUE GAS PARAMETERS 

TEST NO. 1 ----- 
TEST DATA 
Test Date 4/10/90 
Statlc Pres..ln.WC -.56 
Pitot Readings, rms 1.11 
Gas Temp. 9 de9.F 530 

Flowmeter Ave.,*UC 1.04 
Gasmeter Av. Temp., des. F . 71 

Sampling Time, min. 
Sample V01.p acf 

120 
70.65 

Farom. Pres., in. Hg 29.03 
Condensate, ml 40 
Desica. Gain. 9m5 16.7 

GAS COMPOSITION 
CO?, mole fraction 
02,  mole fraction 
N2, mole fraction 

AREAS 
Stack Diameter, in. 

.015 
.19 
.795 

13.5 

2 ---__ 
4110190 

-.56 
1.22 
521 

1.22 
68 

60 
35.527 

28.9 
24 
5.5 

.015 
.19 
.795 

13.5 

4/18/70 
-.56 
1.112 
778 

.748 
76 

120 
60.692 

28.73 
54 

12.7 

.015 
-19 
.795 

13.5 
Stack Area, sq.ft.  .9940196 .9940196 .9940196 
Nozzle Diameter, in. .197 .197 .197 
No::. Area, ss.ft. .0002117 .0002117 ,0002117 

CALCULATED RESULTS 
Gas, Dry mol. w t .  
Gas Dens.,lb/cu ft 
Sample vol., dry scf 
Gas samp., dry lbs 

Water in Samp., Ibs 
Water Cont. Ibs/lb 
Water, volume % 
Water, weight 7. 

Gas Mol. Wt., Actual 
Gas Dens. in stack 

Stack Gas, acfm 
Stack Gas, lbs/hr 
St. Gas. lbs/hr dry 
St. Gas, scfm,dry 

Percent Isokinetic 

29.01 
.075 
68.5 
5.14 

.125 

.024 
3.8 
2.3 

28.59 
.0384 

4900 
11300 
11000 
2440 

109.9 

29 
.075 
34.5 
2.59 

.065 

.025 
3:v 
2.5 

28.57 
.0385 

5200 
12000 
11700 
2600 

103.9 

29 
.075 
57.7 
4.33 

.147 

.034 
5.2 
3.3 

28.43 
.0302 

5600 
10100 
9800 
2180 

103.6 
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3.0 PROCESS 8 TEST PROGRAM DESCRIPTION 

polyurethane foam impregnated with a slurry of ceramic material is 
fired in a kiln for 17 hours. impregnated foam is subjected to 
a scheduled temperature increase which reaches a maximum temperature 
of 230OT. The polyurethane foam is destroyed leaving a porous 
ceramic block which is used by Foseco's customers to filter molten 
aluminum. 

The 

The kiln i s  heated at 275OF per hour until the temperature reaches 
652'F - 752OF. I t  is held at 2300°F for tvo hours and then cooled 
a t  400°F per hour to approximately 1600°F. 

Hydrogen cyanide is released from the foam at 4000F. The kiln is 
fired by 12 natural gas burners which have a maximum heating input 
of 3.5 million Btulhr. 

Sampling ports were provided at at least eight stack diameters above 
the draft damper, as shown in Figure No. 1. 

Samples were taken according to EPA Methods 1 and 2 along two axes 
of the stack at right angles to each other. EPA Methods 3 and 4 
were used for the determination of gas composition and moisture. A 
Method 5 sampling train vas used to perform isokinetic sampling. 
The impingers contained 0.1N KOH. 

Sampling began vhen the kiln temperature reached 400°F. The first 
rample vas taken for a 2 hour period. Due to severe veather 
conditions. the second sample was taken for a period of 1 hour 
beginning about 1 hour after the first sanple vas completed. The 
third sample vas taken for 2 hours during the holding period after 
the kiln reached its maximum temperature ?f 230PF.  
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Traverse Point 
Point Number 

1 

2 

3 

4 

5 

6 

ocation 
Percent of Diameter 

4 .4  

14.6 

29.6 

70.4 

85.4 

95.6 

Figure No. 1 
Kiln Afterburner Stack 

New Unit No. 2 
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