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Pollutant 
PM 

SO2 
NOx 

Emission Factor Development 

Avg. Emission Rate Avg. Emission Factor 
6.58 Iblhr 0.53 lbiton 
20.6 lbhr 1.65 lbnon 
2.63 Iblhr 0.21 Iblton 

Emission Factor Develop for Stack Testinq of Kiln #2 at Bora1 Bricks, Atlanta Plant on Auqust 27.1996 
by ATC 

Schedule: 27 carslday 
6,336 bricklcar 

Brick Weight: 3.51 Iblfired brick (verified by quality control reports) 

~ 

co I 9.82 Ibhr I 0.79 Iblton 

I 0.46 lbhr 0.037 Iblton 
voc 0.18 Ibhr 0.014 lWton 
HF 

- - 
27 MP I 6336 b%k I 3.505 lb I I ton 

day w W l  24 hr I 2000 b 

- - 12.49 tonlhr 

Emission Factor Development: 

filterable PM = I Average Emission Rate (Ib PM / hr) ] 
I Kiln Throughput (ton I hr) ] 

- - 
6.58 Ib I hf 

Ix 12.49 ton 

I filterable PM = 0.53 Ib/ton I 

Notes: 



Emission Factor Development 

Emission Factor Develor, for Stack Testinq of Kiln #I at Boral Bricks, Atlanta Plant on Auqust 28.1996 
by ATC 

Schedule: 27 carslday 
6,336 bricklcar 

Brick Weight: 3.51 iblfired brick (verified by quality control reports) 

- - 
27 Eaf I 6336 W I 3.505 4 I day I ton 

day Eaf bfkk I 24 hr I 2000 W 
- - 12.49 lonlhr 

Emission Factor Development: 

filterable PM = [Average Emission Rate (ib PM I hr) ] 
[ Kiln Throughput (ton I hr) J 

- - 
5.58 Ib I k 

br 12.49 ton 

filterable PM = 0.45 iblton I 

Emission Factor Summary: 

Pollutant IAvg. Emission Rate IAvg. Emission Factor 
PM 5.58 IVhr 0.45 IWton ! 

~~ 

16.5 lblhr 
2.72 Ibhr 

10.17 Ibhr 
0.01 lbhr 

0.72 lbhr 0.058 Iblton 
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INTRODUCTION 

This report presents the results of particulate, floride and continuous emissions monitoring 
testing on the exhausts of the #I & #2 kiln exhaust stacks located at the Boral Bricks facility in 
Symma, Georgia. Testing was conducted on August 27 & 28,1996. 

The purpose of this test was to determine the emissions rate for the parameters listed above. 

The test was conducted by ANALYTICAL TESTING CONSULTANTS, INC. of Karmapolis, 
North Carolina and Atlanta, Georgia. Members of the test team were Dan McCombs, John 
Welch and Richard Westbrook. 

CERTIFICATION OF RESULTS 

"'By ow signature we certiFy fhaf fhe fesfing and the reporting of the fesf resulfs confained herein are 
prepared lo the besf of ow abilifies and that. to ow knowledge, fhe &a have been calculafed and reporfed correctly. 
No &a or irformafion has knowingly been om'ffed." 

/ /  

F. Larson Harsey L V  

Test Report Preparation 

1 

Dan McCombs 
Test Team Leader 
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SOURCE PROCESS DESCRIPTION' 

The facility manufactures bricks from base materials of clay and shale. Clay is mined from a 
nearby mining site and is delivered to the plant location by truck. Shale is also mined and 
transported to the plant by rail car. Both raw materials are unloaded at a rail car dump station. 
At the dump station the raw materials are sized through a primary crusher. After being processed, 
the raw materials are conveyed to a covered outdoor raw material storage area called the Clay 
Storage Shed. Clay and shale are loaded into feed hoppers using a front end loader. Raw clay is 
then conveyed to the grinding plant where final sizing occurs prior to brick manufacturing. 
Scaffolding screens remove fine particles from the mix. The coarse material is then ground in a 
bottom discharge grinder. After being ground, the material is separated by a bank of six screens. 
The coarse material is processed by a hammermill and returned to the screening process. The 
ground raw materials are conveyed to one of six (6) storage silos and stored until needed at the 
manufacturing building. 

Clay from the silos is uansferred by covered conveyor to the manufacnuing building. Clay enters 
a pug mill where water may be added depending on the moisture content requirement of the clay. 
"Pugged" clay is then extruded as a column. Slumes are mixed near the manufacturing line and 
applied to some of the product lines. Facial colorants are also added to some brick products. The 
colorants typically consist of sand coatings mixed with other additives. The sand coatings are 
prepared in the sand preparation area located next to the extrusion machine. Two tanks weigh 
sand into hoppers. The sand is then transferred to a cement mixer where bag colorants can be 
added. All air emissions from the sand coating operation, sand mixing operation and the sluny 
mixing operation are controlled by the manufacturing product cyclone. 

After the brick is coated with a slurry mixture or sand mixed color, the extruded column is 
subsequently cut into green brick. Green brick are stacked on kiln cars and placed in a warming 
room where the moisture content is lowered slightly. In the warming room, warm air is circulated 
across the cars. The heat supplied to the warming room is waste heat from the cooling section of 
the tunnel kiln. Three stacks vent the air from the warming room to the atmosphere. The cars 
exit the warming room directly into one (1) of the two (2) dryers. The purpose of the dryers is to 
further reduce the moisture content of the bricks. The dryers are also supplied by waste heat from 
the cooling section of the kiln. Emissions from these sources are expected to be minimal (mostly 
moisture) due to the regulated air flow through the kilns. The kiln air flow is controlled such that 
normally all products of combustion exhaust through the kiln exhaust stacks. 

Dried brick are transferred from each dryer to one of two identical tunnel lalns. Final evaporation 
of free water, dehydration, oxidation, vimfication, flashing and cooling of the brick product 
occurs in the kilns. Both kilns primary fuel is natural gas while propane is used as a back-up fuel. 
Kiln exhaust gases exit the respective kilns stack. Brick product exiting the kilns are packaged 
and moved to outside storage prior to dismbution. 

S o u r c e  P r o c e s s  D e s c r i p t i o n  p r o v i d e d  by Bora1  B r i c k  1 

2 
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PARTICULATE RESULTS SUMMARY 

SYSTEM BOWL BRICK 
#1 BRICK KILN 

TESTOAE 8/28/96 

AVERA 
PARAMETER RUN #4 RUN #5 RUN #6 

;ENERAL 

OS, FLOW, ACFM 30358 30350 31401 3070 

0 STD DRY, FLOWSCFM 14297 141 02 1471 2 1437 

Vrn STD (ff3) 43.08 42.20 40.55 

Yd 97.92 99.74 96.!2 

HRTICULATE EMISSIONS 

PMRc (Ibs/hr) 5.1279 4.0762 7.551 1 5.585 

Cs (GRISCFD) 0.0418 0.0337 0.0599 0.045 

3 



PARTICULATE RESULTS SUMMARY 

SYSTEM BOWL BRICK 
#2 BRICK KILN 

TEST DATE 8/27/96 

PARAMETER RUN # I  RUN #2 RUN #3 AVERAGi 

zEhEEaL 

OS, FLOW, ACFM 32861 32551 32926 3277 

0 STD DRY, FLOW SCFM 15387 15016 15469 1529 

vm STD (n3) 32.81 33.79 35.55 

YJ 91.30 96.37 96.86 

VflnCULATE IONS 

PMRc (Ibsihr) 5.2486 5.0144 9.4884 6.583 

Cs (GWSCFD) 0.0398 0.0389 0.071 5 0.050 

4 



FLUORIDE RESULTS SUMMARY 

SYSTEM BOWL BRICK 
#1 BRICK KILN 

TEST DATE 8/28/96 

PARAMETER RUN #4 RUN #5 RUN #6 AVERAGt 

aENERAL - 
OS, FLOW, ACFM 30358 30350 31401 3070: 

0 STD DRY, FLOW SCFM 14297 14102 14712 14371 

Vm STD (n3) 43.08 42.20 40.55 

*%I 97.92 99.74 96.12 

UJORlDE EMISSIONS 

PMRc (Ibsfir) 0.6322 0.7914 0.7249 0.7161 

Cs (GR/SCFD) 0.0052 0.0065 0.0057 0.005E 

5 



FLUORIDE RESULTS SUMMARY 

SYSTEM BOWL BRICK 
#2 BRICK KILN 

TESTDATE 6/27/96 

PARAMETER RUN #I  RUN #2 RUN #3 AVERAG€ 

jENERAL 

OS, FLOW, ACFM 32861 32551 32926 32779 

O STD DRY, FLOW SCFM 15387 15016 15469 15291 

Vrn STD (ft3) 32.81 33.79 35.55 

o%l 91 30 96.37 96.86 

- UORIDE EM ISSIONS 

PMRc (lbslhr) 0.2711 0.5085 0.5988 0.4595 

Cs (GWSCFDJ 0.0021 0.0039 0.0045 0.0035 

6 
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I CONTINUOUS EMISSIONS RESULTS SUMMARY 

SYSTEM BORAL BRICK 
#1 BRICK KILN 

TEST DATE 8128/96 

PARAMETER RUN #I RUN #2 RUN #3 AVERAGE 

CO - LblHr 10.16 9.64 10.70 10.17 

NO. - LblHr 2.68 2.76 2.11 2.72 

SO, - LblHr 15.29 18.19 15.86 16.45 

VOC - LbIHr 0.01 0.01 0.02 0.01 

0, - 90 14.4 14.1 14.6 143  

co, - 90 3.8 4.0 3 .7 3.8 
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CONTINUOUS EMISSIONS RESULTS SUMMARY 

SYSTEM 

TESTDATE 

PARAMETER 

CO - LblHr 

NO, - LblHr 

SO, - LblHr 

VOC - LblHr 

0,-% 

co, - % 

8/27/96 

RUN #4 

B O W  BRICK 
#2 BRICK KILN 

8.91 

2.52 

. 21.46 

0.26 

14.6 

3.7 

RUN #5 

10.62 

2.59 

18.79 

0.15 

14.4 

3.8 

RUN #6 AVERAG. 

9.94 

2.18 

21.53 

0.13 

14.2 

3.8 

9.8 

2.6 

20.6( 

0.11 

14. 

3. 

8 
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METHANE EMISSIONS RESULTS SUMMARY 
METHOD 18 

SYSTEM BORAL BRICK 
#1& #2 BRICK KILNS 

TEST DATE 8/27-28/96 

RUN #s Lis ID METHANE ppm 

KILA'#2 - I 0896036-1 ND (13.7) 

K I W # 2  - 2 0896036-2 ND (13.7) 

KILN#2 - 3 0896036-3 ND (13.7) 

KILA'M - 4 0896036-4 ND (13.7) 

KILVrn - 5 0896036-5 ND (13.7) 

KILA'#I - 6 0896036-6 ND (13.7) 

ID (13.7) - Non-detectfor Methane, detecrion lima = I3.7ppm 
NOTE: Methane was not detected for any of the test n u .  

9 



RESULTS, CONCLUSIONS AND COMMENTS 

A summary of some pertinent results appear in the preceding RESULTS SUMMARY pages. For 
additional information, please consult the CALCULATIONS and DATA SHEETS sections of this 
report. 

Particulate emission results averaged 5.58 pounds per hour for brick kiln #1 and 6.58 pounds per 
hour for brick kiln #2. Fluoride emissions averaged 0.72 pounds per hour for brick kiln #1 and 
0.46 pounds per hour for brick kiln #2. The mean stack velocity was measured at 48.46 ftlsec for 
kiln #1 and 51.74 ft/sec for kiln #2. Both stacks had a duct diameter of 44". This yielded a mean 
stack volumetric flow rate for kiln #1 of 30,703 actual cubic feet per minute and 32,779 actual 
cubic feet per minute for kiln #2. 

Complete continuous emissions results per run for both brick kilns can be found on pages 7 & 8 
of th is  report. Average emissions for kiln #lwere; CO - 10.17, NO, - 2.72, SO, - 16.45, VOC - 
0.Olpounds per hour. Kiln #2 average emissions were; CO - 9.82, NO, - 2.63, SO, - 20.60, 
VOC - 0.18 pounds per hour. 

Bag samples were taken and sent to a laboratory for analysis by Method 18 for methane 
emissions. All six (6) samples were analyzed and results show non-detect for methane from the 
brick kiln stacks. 

Two (2) VOST samples were taken per EPA Method 0031for volatile organics during the middle 
test run for both kiln stacks and archived for analysis as stated in the test proposal. These samples 
can be analyzed at a later date if directed by CH, MHill or Boral Brick Standard holding times 
for these samples are 14 days after sampling. If results from this method are needed for 
permitting, it is recommended that analysis of the samples should be requested as soon as 
possible. 

10 



SAMPLING AND ANALYTICAL PROCEDURES 

Particulate testing and analysis were performed according to procedures developed by the U. S .  
Environmental Protection Agency (USEPA) and referred to as Method 5. Sampling port 
locations and number of test points to be used were determined according to Method 1. The 
above federal test methods appear in the Code of Federal Regulations (Reference 1). 

Fluoride testing and analysis were performed according to EPA method 13B. Continuous 
Emissions data for CO was performed by EPA Method 10, NO, by Method 7E, SO, by Method 
6C and VOC measurement was performd by Method 25A. C02 and O2 values were determined 
by Method 3 & 3A respectively. Bag samples were analyzed by EPA Method 18 for methane. 
Volatile organic compounds testing were conducted according to EPA Method 0031. 

11 
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ISOKINETIC DATA AND CALCULATIONS 

Particulate Emission Rate Calculation 
Isokinetic Data and Calculation 
Moisture Data 
Isokinehc Sampling Rate Data 
CO Emission Calculations 
NO, Emission Calculations 
SO, Emission Calculations 
VOC Emission Calculations 
0, & C02 Emission Summaries 
Nomenclature 
Calculation Formulae 
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PARTICULATE EMISSION RATE CALCULATION 

LOCATION: 
SOURCE: 

DATA 
DATE 

RUN TIME (min) 
Dn (in) 

An (nZ) 
AVO DH (in HZO) 

P ATM (in Hg) 
Pm (in Hg) 

Ps (GAUGE) 
P3 (IN HG) 

Tm 
Tm IR) 

vm (n3) 
Vm STD (ft3) 

VLO (ml) 
vv STD (n3) 

v STD (n3) 
%M 
MD 

MWD 
M 

T9 (0 
7 s  (R) 

SUM SQRT DP 
NDP 

AVO SQRT DP 
CP 

Ds (in) 

OS, FLOW, ACFM 
0 STD (ftWmin) 

v3 (WS) 

AS (nz) 

o STD mr, FLOW SCFM 

(gm) 
%I 

%COZ 
%OZ 
%CO 
%N2 

PMRc (lbs/hr) 

BORAL 
#l BRICK KILN 

RUN #4 
6/28/96 
60.00 
0.316 

5.45e-04 
1.71 

29.36 
29.49 
-0.30 
29.34 
79.13 
539.13 
44.64 
43.08 

1 1  8.90 
5.60 
48.69 
11.51 
0.88 
29.18 
27.89 
517.71 
977.71 
14.65 
24.00 
0.61 
0.84 
47.92 
44.00 
10.56 
30358 
16156 
14297 
0.1168 
97.92 
3.78 
14.38 
0.00 
81.84 
5.1279 

RUN #5 
8/28/96 
60.00 
0.312 

5.31 e-04 
1.66 
29.36 
29.48 
-0.30 
29.34 
91.58 
551.58 
44.74 
42.20 
136.50 
6.43 
48.63 
13.23 
0.87 
29.20 
27.72 
511.63 
971.63 
14.65 
24.00 
0.61 
0.84 
47.90 
44.00 
10.56 
30350 
16251 
14102 
0.0922 
99.74 
4.00 
14.07 
0.00 
81.93 
4.0762 

RUN #6 
8/28/96 
60.00 
0.305 

5.07e-04 
1.65 
29.36 
29.48 
0.30 
29.34 
95.71 
555.71 
43.31 
40.55 
124.80 
5.88 
46.43 
12.67 
0.87 
29.18 
27.77 
509.75 
969.75 
15.18 
24.00 
0.63 
0.84 
49.56 
44.00 
10.56 
31401 
16846 
14712 
0.1573 
96.12 
3.74 
14.59 
0.00 
81.67 
7.551 1 

AVERAGi 

12.4i 

513.0: 
973.0: 

48.4f 

3070: 
16411 
1437 

3.w 
14.3! 

5.585' 
Cs (GRISCFD) 0.0418 0.0337 0.0599 0.045' 

14 



PARTICULATE EMISSION RATE CALCULATION 

AVERAGE 

11.09 

529.21 
98921 

51.74 

32779 
17199 
15291 

3.79 
14.42 

6.5838 

EORAL 
#2 BRICK KILN 

LOCATION: 
SOURCE: 

DATA 
DATE 

RUN TIME (min) 
On (in) 

An (ft2) 
AVO OH (in H20) 

P ATM (in Hg) 
Pm (in Hg) 

Ps (GAUGE) 
Ps (IN HG) 

Tm (F) 
Tm IR) 

vm (n3) 
Vm STD (ft3) 

VLO (mi) 

V STD (ft3) 
%M 
MD 

MWD 
M 

YV STL, (ft3) 

Ts (e 
Ts (R) 

SUM SORT DP 
NDP 

AVGSORTDP 
CP 

Ds (in) 

OS, FLOW, ACFM 
0 STD (ft3min) 

0 STD DRY. FLOW SCFM 

%i 
%C02 

%02 
%CO 
%N2 

PMRe (Ibs/hr) 

vs (fus) 

AS (nz) 

wr (ml 

RUN#1 
8/27/96 
72.00 
0251 

3.44e-04 
0.70 
29.35 
29.40 
-0.31 
29.33 
80.79 
540.79 
34.20 
32.81 
80.80 
331 
36.62 
10.40 
0.90 
29.17 
28.01 
532.88 
992.88 
15.77 
24.00 
0.66 
0.84 
51.87 
44.00 
10.56 
32861 
17172 
15387 
0.0846 
91.30 
3.66 
14.61 
0.00 
81.73 
5.2486 

RUN #2 
8i27/96 
72.00 
0.251 

3.44844 
0.77 
29.35 
29.41 
-0.31 
29.33 
92.50 
552.50 
35.98 
33.79 
89.90 
4.24 
38.03 
11.14 
0.89 
29.19 
27.94 
539.63 
999.63 
15.55 
24.00 
0.65 
0.84 
51.38 
44.00 
10.56 
32551 
16898 
15016 
0.0853 
96.37 
3.82 
14.40 
0.00 
81.78 
5.0144 

RUN#3 
8/27/96 
72.00 
0.253 

3.49~1-04 
0.84 
29.35 
29.41 
-0.31 
29.33 
96.63 
556.63 
38.12 
35.55 
100.30 
4.73 
40.27 
1 1.74 
0.88 
29.19 
27.88 
515.13 
975.13 
15.91 
24.00 
0.66 
0.84 
51.97 
44.00 
10.56 
32926 
17526 
15469 
0.1648 
96.86 
3.88 
14.24 
0.00 
81.88 
9.4884 

Cs (GWSCFD) 0.0398 0.0389 0.0715 0.0501 

15 



FLUORIDE EMISSION RATE CALCULATION 

LOCATION: 
SOURCE: 

DATA 
DATE 

RUN TIME (mln) 
Dn (In) 

An (H2) 
AVO DH (In H20) 

P ATM (in Hg) 
Pm (in Hg) 

Ps [GAUGE) 
Ps (IN HG) 

Tm 
Tm (R) 

vm (n3) 
Vm STD (ft3) 

VLO (ml) 
VVSTD (n3) 
v STD (n3) 

96M 
MD 

MWD 
M 

Ts (V 
Ts bV 

SUM SORT DP 
N D P  

A VG SORT DP 
CP 

vs (WS) 
Ds (In) 

As (H2) 
OS, FLOW, ACFM 

0 STD (m/mln) 
OSTD DRY, FLOWSCFM 

(sm) 
%I 

%CO2 
%02 
%CO 
%N2 

PMRc (Ibs/hr) 

EORAL 
#1 BRICK KILN 

RUN #4 
8/28/96 

60.00 
0.31 6 

5.45e-04 
1.71 

29.36 
29.49 
-0.30 
29.34 
79.13 

539.13 
44.64 
43.08 

118.90 
5.60 

48.69 
11.51 
0.88 

29.18 
27.89 

517.71 
977.71 

14.65 
24.00 

0.61 
0.84 

47.92 
44.00 
10.56 

30358 
16156 
14297 

0.0144 
97.92 
3.78 

14.38 
0.00 

81.84 
0.6322 

RUN US 
B/28/96 

60.00 
0.312 

5.31e-04 
1.66 

29.36 
29.48 
-0.30 
29.34 
91.58 

551.58 
44.74 
42.20 

136.50 
6.43 

48.63 
13.23 
0.87 

29.20 
27.72 

511.63 
971.63 

14.65 
24.00 
0.61 
0.84 

47.90 
44.00 
10.56 

30350 
16251 
14102 

0.0179 
99.74 
4.00 

14.07 
0.00 

81.93 
0.7914 

RUN#6 AVERAG 
8/28/96 

60.00 
0.305 

5.07e-04 
1.65 

29.36 
29.48 
-0.30 
29.34 
95.71 

555.71 
43.31 
40.55 

124.80 
5.88 

46.43 
12.67 
0.87 

29.18 
27.77 

509.75 
969.75 

15.18 
24.00 
0.63 
0.84 

49.56 
44.00 
10.56 

31401 
16846 
14712 

0.0151 
96.12 
3.74 

14.59 
0.00 

81.67 
0.7249 

1 2.4 

513.0 
973.0 

48.4 

3070 
1641 
1437 

3.8 
14.3 

0.716 
Cs (GWSCFDJ 0.0052 0.0065 0.0057 0.005 

16 
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FLUORIDE EMISSION RATE CALCULATION 

LOCATION: 

SOURCE: 

DATA 
DATE 

RUN TIME ( m i )  
On (in) 

An (H2) 
AVO DH (in H20) 

P ATM (in Hg) 
Pm (in Hg) 

Ps (GAUGE) 
Ps (IN HG) 

Tm (V 
Tm IR) 

Vm (H3) 
Vm STD (ft3) 

VLQ (m!) 
VV STD (H3) 

V STD (H3) 
%M 
MD 

MWD 
M 

Ts I f l  
Ts (R/ 

SUM SORT DP 
NDP 

AVG SORT DP 
CP 

vs (WS) 
Ds (in) 

As (H2) 
OS, FLOW, ACFM 

0 STD (HWnin) 
0 STD DRY, FLOW SCFM 

%I 
%CO2 
%02 
%CO 
%N2 

PMRc (Ibslhr) 

WT Ism) 

BORAL 
#2 BRICK 
KILN 

RUN #I 
8/27/96 

72.00 
0.251 

3.44e-04 
0.70 

29.35 
29.40 
-0.31 

29.33 
80.79 

540.79 
34.20 
32.81 
80.80 
3.81 

36.62 
10.40 
0.90 

29.17 
28.01 

532.88 
992.88 

15.77 
24.00 
0.66 
0.84 

51.87 
44.00 
10.56 

32861 
17172 
15387 

0.0044 
91.30 
3.66 

14.61 
0.00 

81.73 
0.271 1 

RUN #2 
8/27/96 

72.00 
0.251 

3.44e-04 
0.77 

29.35 
29.41 
-0.31 
29.33 
92.50 

552.50 
35.98 
33.79 
89.90 
4.24 

38.03 
11.14 
0.89 

29.19 
27.94 

539.63 
999.63 

15.55 
24.00 

0.65 
0.84 

51.38 
44.00 
10.56 

32551 
16898 
15016 

0.0087 
96.37 
3.82 

14.40 
0.00 

81.78 
0.5085 

RUN #3 
8127/96 

72.00 
0.253 

3.49944 
0.84 

29.35 
29.41 
-0.31 
29.33 
96.63 

556.63 
38.12 
35.55 

I0U.JU 

4.73 
40.27 
11.74 
0.88 

29.19 
27.88 

515.13 
975.13 
15.91 
24.00 
0.66 
0.84 

51.97 
44.00 
10.56 

32926 
17526 
15469 
0.01 04 
96.86 
3.88 

14.24 
0.00 

81.88 
0.5988 

. A * ^  

AVERAG 

1i.a 

529.2 
989.2 

51.7 

3277 
1719 
1529 

3.7 
14.4 

0.459 
Cs (GFVSCFD) 0.0021 0.0039 0.0045 0.003 
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DATE 
SOURCE 

RUN #4 
POINT # 

A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 
A l l  
A 12 
I31 
82 
83 
8 4  
85 
86 
87 
68 
89 
810 
811 
812 

ISOKINETIC DATA AND CALCULATIONS 

8/28/96 
#1 BRICK KILN 

Tm 

73 
73 
73 
73 
74 
74 
74 
75 
75 
77 
78 
79 
79 
80 
81 
82 
83 
84 
84 
85 
85 
56 
86 
86 

79.13 

Vm(ff3) Initial 
Final 

K= 
TS 

526 
527 
524 
523 
520 
521 
51 7 
51 5 
51 0 
500 
500 
492 
520 
519 
523 
523 
521 
523 
520 
520 
522 
522 
522 
515 

517.71 

dP 

0.44 
0.45 
0.45 
0.43 
0.42 
0.42 
0.38 
0.36 
0.36 
0.34 
0.31 
0.28 
0.35 
0.42 
0.42 
0.40 
0.38 
0.38 
0.39 
0.39 
0.32 
0.32 
0.30 
0.28 

653.18 
697.82 

4.563 
dH 

2.01 
2.05 
2.05 
1.96 
1.92 
1.92 
1.73 
1.64 
1.64 
1.55 
1.41 
1.28 
1.60 
1.92 
1.92 
1.83 
1.73 
1.73 
1.78 
1.78 
1.46 
1.46 
1.37 
1.28 

1.71 

SORT DP %02 %co:  

0.663 14.38 
0.671 
0.671 
0.656 
0.648 
0.648 
0.616 
0.600 
0.600 
0.583 
0.557 
0.529 
0.592 
0.648 
0.648 
0.632 
0.616 
0.616 
0.624 
0.624 
0.566 
0.566 
0.548 
0.529 

14.653 14.38 

% N2 (BY DIFFERENCE) 

3.7f 

3.7; 

81.8. 

Total 44.64 
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DATE 
SOURCE 

RUN 4'5 
POINT # 

A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 
A l l  
A 12 
B1 
BZ 
8 3  
8 4  
B5 
B6 
8 7  
68 
B9 
610 
B l l  
812 

~~ ~ 

ISOKINETIC DATA AND CALCULATIONS 

8128196 
#1 BRICK KILN 

Tm 

89 
89 
90 
90 
90 
89 
89 
90 
90 
90 
91 
91 
92 
93 
93 
93 
93 
93 
93 
94 
94 
94 
94 
94 

91.58 

Vm(lf3) Initial 
Final 

K= 
Ts 

510 
51 7 
520 
521 
520 
521 
521 
513 
51 1 
498 
495 
490 
508 
512 
51 5 
51 9 
521 
521 
517 
520 
51 8 
507 
494 
490 

511.63 

dP 

0.36 
0.42 
0.45 
0.43 
0.42 
0.42 
0.41 
0.35 
0.32 
0.30 
0.29 
0.28 
0.36 
0.46 
0.43 
0.43 
0.43 
0.43 
0.40 
0.40 
0.33 
0.30 
0.29 
0.29 

698.01 
742.75 

4.425 
dH 

1.59 
1 .86 
1.99 
1.90 
1 .E6 
1.86 
1 .81 
1.55 
1.42 
1.33 
1.28 
i 2 4  
1.59 
2.04 
1.90 
1.90 
1.90 
1.90 
1.77 
1 .n 
1.46 
1.33 
1.28 
1.28 

1.66 

SQRT DP 

0.600 
0.648 
0.671 
0.656 
0.648 
0.648 
0.640 
0.592 
0.566 
0.548 
0.539 
U52Y 
0.600 
0.878 
0.656 
0.656 
0.656 
0.656 
0.632 
0.632 
0.574 
0.548 
0.539 
0.539 

14.649 

%02 %co: 

14.07 1 

74.07 4.01 

% N2 (BY DIFFERENCE) 81.9: 
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ISOKINETIC DATA AND CALCULATIONS 

DATE 
SOURCE 

RUN #6 
POINT # 

A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A 10 
A l l  
A 12 
B1 
82 
8 3  
8 4  
85 
B6 
8 7  
8 8  
8 9  
B 10 
B l l  
B 12 

8/28/96 
#1 BRICK KILN 

K= 
Tm 

93 
94 
94 
94 
94 
94 
94 
94 
94 
95 
95 
95 
95 
96 
96 
97 
97 
98 
98 
98 
98 
98 
98 
98 

95.71 

Vm(ff3) Initial 
Final 

Ts 

51 8 
521 
520 
51 9 
521 
525 
524 
521 
521 
51 7 
512 
500 
508 
51 0 
51 2 
51 0 
51 1 
51 1 
452 
497 
504 
503 
500 
497 

509.75 

dP 

0.46 
0.50 
0.52 
0.48 
0.48 
0.48 
0.44 
0.33 
0.35 
0.33 
0.30 
0.28 
0.36 
0.42 
0.45 
0.42 
0.40 
0.42 
0.48 
0.48 
0.40 
0.32 
0.30 
0.29 

743.00 
786.31 

4.078 
dH 

1.88 
2.04 
2.12 
1.96 
1.96 
1.96 
1.79 
1.35 
1.43 
1.35 
1.22 
1.14 
1.47 
1.71 
1 .84 
1.71 
1.63 
1.71 
1.96 
1.96 
1.63 
1.30 
1.22 
1.18 

1.65 

SQRTDP % 02 

0.678 14.59 
0.707 
0.721 
0.693 
0.693 
0.693 
0.663 
0.574 
0.592 
0.574 
0.548 
0.529 
0.600 
0.648 
0.671 
0.648 
0.632 
0.648 
0.693 
0.693 
0.632 
0.566 
0.548 
0.539 

15.f83 14.59 

% N2 (BY DIFFERENCE) 

% co 

3.7 

3.7 

81.t 
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DATE 
SOURCE 

RUN #l 
POINT # 

A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A 10 
A l l  
A 12 
8 1  
8 2  
8 3  
8 4  
85 
B6 
8 7  
B8 
8 9  
810 
811 
B 12 

ISOKINETIC DATA AND CALCULATIONS 

8/27/96 
#2 BRICK KILN 

Tm 

73 
73 
73 
74 
74 
75 
76 
76 
76 
77 
78 
80 
81 
82 
83 
84 
87 
87 
88 
88 
88 
88 
89 
89 

80.79 

K= 
Ts 

524 
474 
533 
543 
545 
542 
542 
538 
539 
536 
533 
525 
534 
542 
543 
541 
507 
538 
538 
540 
539 
533 
53Q 
530 

532.88 

dP 

0.47 
0.64 
0.46 
0.44 
0.40 
0.40 
0.47 
0.47 
0.48 
0.48 
0.35 
0.35 
0.48 
0.48 
0.47 
0.46 
0.46 
0.46 
0.42 
0.38 
0.36 
0.36 
0.34 
0.34 

1.620 
dH 

0.76 
1.04 
0.75 
0.71 
0.65 
0.65 
0.76 
0.76 
0.78 
0.78 
0.57 
0.57 
0.78 
0.78 
0.76 

' 0.75 
0.75 
0.75 
0.68 
0.62 
0.58 
0.58 
0.55 
0.55 

0.70 

SORTDP 

0.686 
0.800 
0.678 
0.663 
0.632 
0.632 
0.686 
0.686 
0.693 
0.693 
0.592 
0.592 
0.693 
0.693 
0.686 
0.678 
0.678 
0.678 
0.648 
0.616 
0.600 
0.600 
0.583 
0.583 

15.769 

Total 34.20 I 

% 0 2  %CO2 

14.61 3.66 

14.61 3.66 

Vm(ff3) Initial 543.73 
Final 577.93 

% N2 (BY DIFFERENCE) 81.73 I 
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DATE 
SOURCE 

RUN #2 
POINT# 

A I  
A2 
A3 
A4 
A5 

- A6 
A7 
A6 
A9 
A10 
A l l  
A12 
8 1  
62 
8 3  
8 4  
8 5  
86 
87 
8 6  
89 
610 
811 
812 

ISOKlNETlC DATA AND CALCULATIONS 

8/27/96 
#2 BRICK KILN 

Tm 

90 
91 
91 
91 
91 
90 
90 
90 
90 
91 
92 
92 
92 
93 
94 
94 
94 
94 
94 
94 
95 
95 
96 
96 

92.50 

Vm(ft3) Initial 
Final 

K= 
Ts 

545 
546 
546 
546 
549 
546 
545 
542 
541 
535 
530 
529 
531 
507 
545 
546 
547 
547 
547 
544 
539 
535 
535 
528 

539.63 

dp 

0.38 
0.46 
0.47 
0.46 
0.43 
0.43 
0.45 
0.44 
0.43 
0.39 
0.40 
0.40 
0.47 
0.52 
0.50 
0.49 
0.50 
0.50 
0.36 
0.36 
0.33 
0.33 
0.33 
0.30 

578.33 
614.31 

1.821 
dH 

0.69 
0.84 
0.86 
0.84 
0.78 
0.78 
0.82 
0.80 
0.78 
0.71 
0.73 
0.73 
0.86 
0.95 
0.91 
0.89 
0.91 
0.91 
0.66 
0.66 
0.60 
0.60 
0.60 
0.55 

0.77 

SQRTDP 

0.616 
0.678 
0.686 
0.678 
0.656 
0.656 
0.671 
0.663 
0.656 
0.624 
0.632 
0.632 
0.686 
0.721 
0.707 
0.700 
0.707 
0.707 
0.600 
0.600 
0.574 
0.574 
0.574 
0.548 

15.548 

% 0 2  %CO 

14.4 3.8 

14.40 3.8 

% N2 (8 Y DIFFERENCE) 81.7 

Total 35.98 
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ISOKINETIC DATA AND CALCULATIONS 

DATE 
SOURCE 

RUN #3 
POINT # 

A1 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 

A 10 
A l l  
A12 
8 1  
82 
8 3  
8 4  
8 5  
86 
87 
88 
89 
810 
8 1  1 
812 

8/27/96 
#2 BRICK KILN 

Trn 

96 
96 
96 
95 
95 
95 
95 
96 
96 
96 
96 
97 
97 
97 
97 
97 
97 
97 
98 
98 
98 
98 
98 
98 

96.63 

Vm(ff3) Initial 
Final 

K= 
Ts 

533 
538 
539 
541 
542 
544 
54 1 
543 
542 
542 
536 
522 
525 
530 
457 
534 
543 
543 
544 
544 
543 
546 
539 
52 

515.13 

dP 

0.38 
0.55 
0.53 
0.47 
0.44 
0.43 
0.48 
0.48 
0.46 
0.42 
0.34 
0.28 
0.45 
0.52 
0.69 
0.51 
0.51 
0.51 
0.42 
0.39 
0.40 
0.38 
0.32 
0 29 

614.77 
652.89 

1.897 
dH 

0.72 
1.04 
1.01 
0.89 
0.83 
0.82 
0.91 
0.91 
0.67 
0.80 
0.64 
0.53 
0.85 
0.99 
1.31 
0.97 
0.97 
0.97 
0.80 
0.74 
0.76 
0.72 
0.61 
0.55 

0.84 

SORT DP 

0.616 
0.742 
0.728 
0.686 
0.663 
0.656 
0.693 
0.693 
0.678 
0.648 
0.583 
0.530 
0.671 
0.721 
0.831 
0.714 
0.714 
0.714 
0.648 
0.624 
0.632 
0.616 
0.566 
0.539 

15.906 

% 0 2  %eo. 

14.24 3.81 

14.24 3.8 

% N2 (BY DIFFERENCE) 81.8 
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RUN #4 

BEGINNING 
ENDING 

NET 

RUN #5 

BEGINNING 
ENDING 

NET 

RUN #6 

BEGINNING 
ENDING 

MOISTURE DATA 
Kiln #1 

1st Imp. 2nd Imp. 
100.00 100.00 
197.00 109.00 
97.00 9.00 

1st Imp. 2nd Imp. 
100.00 100.00 
210.00 112.00 
1 10.00 12.00 

1st Imp. 2nd Imp. 
100.00 100.00 
198.00 1 13.00 

3rd Imp. 
0.00 
2.00 
2.00 

3rd Imp. 
0.00 
3.00 
3.00 

3rd Imp. 
0.00 
3.00 

4th Imp. TOTALS 
300.00 
310.90 
10.90 11 8.9 

4th Imp. TOTALS 
300.00 
31 1.50 
1 1.50 136.5 

4th Imp. TOTALS 
300.00 
310.80 

NET 98.00 13.00 3.00 10.80 124.81 
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RUN #l 

BEGINNING 
ENDING 

NET 

RUN #2 

BEGINNING 
ENDING 

NET 

RUN #3 

BEGINNING 
ENDING 

MOISTURE DATA 
Kiln #2 

7st Imp. 2nd Imp. 
100.00 100.00 
157.00 113.00 
57.00 13.00 

1st Imp. 2nd Imp. 
100.00 100.00 
183.00 100.00 
83.00 0.00 

1st Imp. 2nd Imp. 
1n0.00 7 00.90 
190.00 100.00 

3rd Imp. 
0.00 
3.00 
3.00 

3rd Imp. 
0.00 
2.00 
2.00 

3rd Imp. 
0.00 
1 .oo 

4th Imp. TOTALS 
300.00 
307.80 

4th Imp. TOTALS 
300.00 
304.90 
4.90 89.9 

4th Imp. TOTALS 

I 300.00 
309.30 

NET 90.00 0.00 1 .oo 9.30 100.31 
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ISOKINETIC SAMPLING RATE CALCULATION 
Kiln #1 

dH = KdP 
K = (846.72*DnA4dH@*CpA2'( l-B~)~2'Md'Tm'Ps)/(Ms'Ts*Prn) 

Dn 
dH@ 

CP 
Bw(FRACT!ON, NOT%) 

Md 
Pbar 

PS (GAUGE) 
Ps 

Tm, F 
Tm, R 

Ms 
Ts, F 
Ts, R 

Pm 
K 

RUN #4 
0.316 

1.74 
0.84 
0.12 

29.00 
29.36 

29.34 
85.00 

545.00 
27.68 

540.00 
1000.00 

29.47 
4.5628 

-0.30 

RUN #5 RUN #6 
0.312 0.305 

1.74 1.74 
0.84 0.84 
0.12 0.12 

29.00 29.00 
29.36 29.36 
-0.30 -0.30 
29.34 29.34 
85.00 90.00 

545.00 550.00 
27.68 27.68 

520.00 520.00 
980.00 980.00 
29.47 29.47 

4.4246 4.0778 

TERMINOLOGY 
MsPAPPAAENT STACK GAS MOLECULAR WEIGHT 

-Md( l-BW)+l8BW 
Md=DRY GAS MOLECULAR WEIGHT (29) OR 
~(0.44*%C02)+(0.32'%02)+(0.28'(%N2+%CO)) 

Ps=ABSOLUTE STACK PRESSURE (IN. Hg) 
Pm-METER ABSOLUTE PRESSURE (IN. Hg) 

= Pbar + (PS gauqell3.6) 
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ISOKINETIC SAMPLING RATE CALCULATION 
Kiln #2 

dH = KdP 
K = (846.72*DnA4*dH@CpA2yi -Bw)Y'Md'Tm'Ps)/(Ms'Ts'Pm) 

Dn 
dH@ 
CP 

Bw(FRACTlON,NOPA) 
Md 

Pbar 
PS (GAUGE) 

Ps 
Tm, F 
Tm, R 

Ms 
Ts, F 
Ts, R 
Pm 
K 

RUN #I  
0.251 

1.74 
0.84 
0.18 

29.00 
29.35 

29.33 
85.00 

545.00 
27.02 

540.00 
1000.00 

2s.3e 
1.6198 

-0.31 

RUN #2 
0.251 

1.74 
0.84 
0.12 

29.00 
29.35 
-0.31 
29.33 
85.00 

545.00 
27.68 

540.00 
1000.00 

20.3 
1.821 0 

RUN #3 
0.253 

1.74 
0.84 
0.12 

29.00 
29.35 
-0.31 
29.33 
90.00 

550.00 
27.68 

540.00 
1000.00 

28.38 
1.8970 

TERMINOLOGY 
MS-APPARENT STACK GAS MOLECULAR WEIGHT 

=Md(l-Bw)+l8BW 
Md-DRY GAS MOLECUIAR WEIGHT (29) OR 

=(0.44*%C02)+(0.32'%02)+(0.28'(%N2+%CO)) 
PS=ABSOLUTE STACK PRESSURE (IN. Hg) 
PmPMETER ABSOLUTE PRESSURE (IN. Hg) 

= Pbar + (PS gaugell3.6) 
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CO EMISSION CALCULATIONS 
E-CO I 1.55E-97 X 0 sld dry X MOLE. WT. X PPMV 

WHERE 
E-CO - CO AS CO EMISSION RATE, LBMR 

0 Std dry -FLOW RATE DRY SCFM 
MOLE. WT. = MOLECULAR WEIGHTOF CO. 

PPMV - PARTS PER MILLION BY VOLUME, FROM INSTRUMENTAL 
ANALYSIS 

28 

841 14297 168.00 10424 
846 
851 
856 
901 
906 
91 1 
916 
921 
926 
931 
936 

14297 
14297 
14297 
14297 
14297 
14297 
14297 
14297 
14297 
14297 
14297 

163.00 
160.00 
159.00 
146.00 
165.00 
167.00 
166.00 
169.00 
169.00 
168.00 
165.00 

10.114 
9.928 
9.866 
9.059 

10.238 
10.362 
10.300 
10.486 
10.486 
10.424 
10.238 

1018 
1023 
1028 
1033 
1038 
1043 
1048 
1053 
1058 
1103 
1108 
1113 

AVERAGES 

14102 
14102 
14102 
141 02 
14102 
14102 
14102 
14102 
14102 
14102 
14102 
14102 

69.00 
167.00 
166.00 
163.00 
159.00 
156.00 
145.00 
168.00 
172.00 
173.00 
176.00 
177.00 
157.58 

4.223 
10.221 
10.160 
9.976 
9.731 
9.548 
8.874 

10.282 
10.527 
10.588 
10.772 
10.833 
9.645 
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CO EMISSION CALCULATIONS 

E-CO - 1.55EQ7 X 0 std dry X MOLE. WT. X PPMV 

WHERE 

E-CO - NOX AS NO2 EMISSION RATE, LBRlR 
I3 sld dry -FLOW RATE DRY SCFM 

28 MOLE. WT. - MOLECULAR WEIGHTOF CO, 
PPMV - PARTS PER MILLION BY VOLUME, FROM INSTRUMENTAL 
ANALYSIS 

1145 14712 168.00 10.727 
1150 14712 
1155 14712 
1200 14712 
1205 14712 
1210 14712 
1215 14712 
1220 14712 
1225 14712 
1230 14712 
1235 14712 
1240 14712 

AVERAGES 

173.00 
175.00 
175.00 
174.00 
173.00 
169.00 
166.00 
164.00 
163.00 
147.00 
164.00 
167.58 

11.046 
11.174 
11.174 
11.110 
11.046 
10.791 
10.599 
10.471 
10.408 
9.386 

10.471 
10.700 
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CO EMISSION CALCULATIONS 
ECO - 1.55E-07 X 0 sld dry X MOLE. WT. X PPMV 

WHERE 

E-CO - CO AS CO EMISSION RATE, LBMR 

0 std dry - FLOW RATE DRY SCFM 

MOLE. WT. - MOLECULAR WEIGHTOF CO. 28 
PPMV - PARTS PER MILLION BY VOLUME, FROM INSTRUMENTAL ANALYSIS 

855 15387 
900 15387 
905 15387 
910 15387 
915 15387 
920 15387 
925 15387 
930 15387 
935 15387 
940 15387 
945 15387 
950 15387 

130.00 8.681 
119.00 7.947 
129.00 8.615 
130.00 8.681 
132.00 8.815 
134.00 8.948 
138.00 9.216 
139.00 9.282 
142.00 9.483 
142.00 9.483 
133.00 8.882 
133.00 8.882 

AVERAGES 

1051 15016 158.00 
1056 15016 
1101 15016 
1106 15016 
1111 15016 
1116 15016 
1121 15016 
1126 15016 
1131 15016 
1136 15016 
1141 15016 
1146 15016 

AVERAGES 

167.00 
169.00 
171 .oo 
171.00 
169.00 
167.00 
164.00 
159.00 
144.00 
158.00 
159.00 
163.00 

10.297 
10.883 
11.014 
11.144 
11.144 
11,014 
10.883 
10.688 
10.362 
9.384 

i0.297 
10.362 
10.623 
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CO EMISSION CALCULATIONS 

E-CO = 1 S5E-07 X Q sld dry X MOLE. WT. X PPMV 

WHERE 

E-CO - NOX AS NO2 EMISSION RATE, LBRlR 

0 sld dry - FLOW RATE DRY SCFM 

MOLE. WT. - MOLECULAR WEIGHTOF CO. 
PPMV F PARTS PER MILLION BY VOLUME, FROM INSTRUMENTAL ANALYSIS 

28 

1235 15469 151.00 10.137 
1240 
1245 
1250 
1255 
100 
105 
110 
115 
120 
125 
130 

AVERAGES 

15469 
15469 
15469 
15469 
15469 
15469 
15469 
15469 
15469 
15469 
15469 

151 .OO 10.1 37 
152.00 10.205 
153.00 10.272 
154.00 10.339 
153.00 10.272 
151.00 10.137 
147.00 9.869 
142.00 9.533 
132.00 8.862 
145.00 9.735 
146.00 9.802 
148.08 9.942 
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NOX EMISSION CA L CULA TIONS 
E-NOX - 1 S5E-07 X Q std dry X MOLE. WT. X PPMV 

WHERE 

E-NOX - NOX AS NO2 EMISSION RATE, LBRlR 

0 std dry - FLOW RATE DRY SCFM 

MOLE. WT. - MOLECULAR WEIGHT OF N02. 46 
PPMV - PARTS PER MILLION BY VOLUME, FROM INSTRUMENTAL ANALYSIS 

841 
846 
851 
856 
901 
906 
91 1 
91 6 
921 
926 
931 
936 

14297 
14297 
14297 
14297 
14297 
14297 
14297 
14297 
14297 
14297 
14297 
14297 

27.00 2.752 
27.00 2.752 
26.00 2.650 
26.00 2.650 
23.00 Z345 
27.00 2.752 
27.00 2.752 
26.00 2.650 
26.00 2.650 
26.00 2.650 
28.00 2.854 
27.00 2.752 

AVERAGES 2633 2.684 

1018 
1023 
1028 
1033 
1038 
1043 
1048 
1053 
1058 
1103 
1108 
1113 

AVERAGES 

14102 
141 02 
14102 
14102 
14102 
14102 
14102 
14102 
14102 
14102 
14102 
14102 

28.00 2.815 
27.00 2.715 
27.00 2.715 
28.00 2.815 
28.00 2.815 
24.00 2.413 
28.00 2.815 
27.00 2.715 
28.00 2.815 
28.00 2.815 
29.00 2.916 
28.00 2.815 
27.50 2.765 
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NOX EMISSION CA L CUL A TIONS 

E-NOX = 1 .%E-07 X 0 sld dry X MOLE. WT. X PPMV 

WHERE 

E-NOX = NOX AS NO2 EMISSION RATE, LWHR 

c) std dry -FLOW RATE DRY SCFM 

MOLE. WT. - MOLECULAR WEIGHT OF N02. 
PPMV - PARTS PER MILUON BY VOLUME, FROM INSTRUMENTAL ANALYSIS 

46 

1145 14712 26.00 2.727 
1150 14712 
1155 14712 
1200 14712 
1205 14712 
1210 14712 
1215 14712 
1220 14712 
1225 14712 
1230 14712 
1235 14712 
1240 14712 

AVERAGES 

26.00 
26.00 
26.00 
25.00 
27.00 
26.00 
26.00 
26.00 
26.00 
23.00 
27.00 
25.83 

2.727 
2.727 
2.727 
2.622 
2.832 
2.727 
2.727 
2.727 
2.727 
2.413 
2.832 
2.710 
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NOX EMISSION CA LCULA TIONS 
E-NOX - 1.55E-07X Q sld dry X MOLE. WT. X PPMV 

WHERE 

E-NOX - NOX AS NO2 EMISSION RATE, LBMR 

Q std dty - FLOW RATE ORY SCFM 

MOLE. WT. - MOLECULAR WEIGHT OF N02. 46 
PPMV - PARTS PER MILLION BY VOLUME, FROM INSTRUMENTAL ANALYSIS 

855 
900 
905 
91 0 
915 
920 
925 
930 
935 
940 
945 
950 

15387 
15387 
15387 
15387 

15387 
15387 
15387 
15387 
15387 
15387 
15387 

15387 

24.00 
22.00 
24.00 
23.00 
23.00 
22.00 
24.00 
24:OO 
24.00 
23.00 
20.00 
23.00 

2.633 
2.41 4 
2.633 
2.523 
2.523 
2.41 4 
2.633 
2.633 
2.633 
2.523 
2.194 
2.523 

AVERAGES 

1051 
1056 
1101 
1106 
1111 
1116 
1121 
1126 
1131 
1136 
1141 
1146 

AVERAGES 

15016 
1501 6 
1501 6 
1501 6 
1501 6 
15016 
15016 
15016 
15016 
15016 
15016 
1501 6 

23.00 
23.00 
25.00 
25.00 
25.00 
25.00 
24.00 
23.00 
23.00 
23.00 
26.00 
25.00 
24.17 

2.462 
2.462 
2.677 
2.677 
2.677 
2.677 
2.570 
2.462 
2.462 
2.462 
2.784 
2.677 
2.587 
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NOX EMISSION CA L CULA TIONS 

E-NOX - 1 .%E-07 X Q sld dry X MOLE. WT. X PPMV 

WHERE 

E-NOX - NOX AS NO2 EMISSION RATE, L W R  

c1 ski dry - FLOW RATE DRY SCFM 

46 MOLE. WT. - MOLECULAR WEIGHT OF N02, 
PPMV = PARTS PER MIWON BY VOLUME, FROM INSTRUMENTAL ANALYSIS 

1235 15469 26.00 2.868 
1240 15469 
1245 15469 
1250 15469 
1255 15469 
100 15469 
105 15469 
110 15469 
115 15469 
120 15469 
125 15469 
130 15469 

AVERAGES 

26.00 
26.00 
25.00 
25.00 
26.00 
25.00 
25.00 
24.00 
24.00 
25.00 
26.00 
25.25 

2.868 
2.868 
2.757 
2.757 
2.868 
2.757 
2.757 
2.647 
2.647 
2.757 
2.868 
2.785 
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SO2 EMISSION CALCULATIONS 
E 4 0 2  - 1.55E-07 X Q sfd dry X MOLE. WT. X PPMV 

WHERE 

E-SO2 - SO2 EMISSION RATE, LBRlR 

Q sfd dry -FLOW RATE DRY SCFM 

MOLE. WT. - MOLECULAR WEIGHT OF S02. 
PPMV - PARTS PER MILLION BY VOLUME, FROM INSTRUMENTAL ANALYSIS 

64 

841 14297 115.00 16.310 
846 14297 
851 14297 
856 14297 
901 14297 
906 14297 
911 14297 
916 14297 
921 14297 
926 14297 
931 14297 

119.00 
118.00 
1 ? 8.00 
112.00 
1 15.00 
106.00 
101 .oo 
98.00 
99.00 
97.00 

16.877 
16.735 
1&.735 
15.085 
16.31 0 
15.034 
14.324 
13.899 
14.041 
13.757 

936 14297 96.00 13.615 

1018 14102 128.00 17.906 
1023 
1028 
1033 
1038 
1043 
1048 
1053 
1058 
1103 
1108 
1113 

AVERAGES 

14102 
141 02 
14102 
141 02 
14102 
141 02 
14102 
141 02 
14102 
141 02 
14102 

123.00 
128.00 
131 .OO 
129.00 
131 .OO 
139.00 
138.00 
135.00 
130.00 
125.00 
123.00 
130.00 

17.207 
17.906 
18.326 
18.046 
18.326 
19.445 
19.305 
18.885 
18.186 
17.486 
17.207 
18.186 
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SO2 EMISSION CALCULATIONS 

€ 4 0 2  - 1.55E-07 X Cl 61d dry X MOLE. WT. X PPMV 

WHERE 

€-SO2 - SO2 EMISSION RATE, LEiiHR 

Cl sld dry I FLOW RATE DRY SCFM 

MOLE. WT. - MOLECULAR WEIGHT OF 502,  
PPMV - PARTS PER MILLION BY VOLUME, FROM INSTRUMENTAL ANALYSIS 

64 

1145 14712 110.00 16.054 
1150 14712 
1155 14712 
1200 14712 
1205 14712 
1210 14712 
1215 14712 
1220 14712 
1225 14712 
1230 14712 
1235 14712 
1240 14712 

AVERAGES 

114.00 
109.00 
108.00 
108.00 
106.00 
105.00 
105.00 
108.00 
111.00 
106.00 
114.00 
108.67 

16.638 
15.908 
15.762 
15.762 
15.470 
15.324 
15.324 
15.762 
16.200 
15.470 
16.638 
15.859 
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SO2 EMISSION CALCULATIONS 
E 4 0 2  - 1.55507 X 0 std dry X MOLE. WT. X PPMV 

WHERE 

E-SO2 -SO2 EMISSION RATE, LBMR 

0 std dry - FLOW RATE DRY SCFM 

MOLE. WT. -MOLECULAR WEIGHT OF 502, 
PPMV - PARTS PER MILLION BY VOLUME, FROM INSTRUMENTAL ANALYSIS 

64 

855 15387 139.00 21.217 
900 15387 
905 15387 
910 15387 
915 15387 
920 15387 
925 is387 
930 15387 
935 15387 
940 15387 
945 15387 
950 15387 

-. . .- 
127.00 
139.00 
144.00 
144.00 
144.00 
146.00 
145.00 
142.00 
140.00 
131 .OO 
146.00 

19.385 
21.21 7 
21.980 
21.980 
21.980 
22.285 
22.133 
21.675 
21.369 
19.996 
22.285 

1051 15016 133.00 19.812 
1056 15016 
1101 15016 
1106 15016 
1111 15016 
1116 15016 
1121 15016 
1126 15016 
1131 15016 
1136 15016 
1141 15016 
1146 15016 

AVERAGES 

126.00 
128.00 
124.00 
122.00 
122.00 
133.00 
121 .oo 
116.00 
120.00 
133.00 
136.00 
126.17 

18.769 
19.067 
18.471 
18.173 
18.173 
19.812 
18.024 
17.279 
17.875 
19.812 
20.258 
18.794 
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SO2 EMISSION CALCULATIONS 

E-S02 - 1.55E-07 X Q sld dry X MOLE. WT. X PPMV 

WHERE 

€-SO2 - SO2 EMISSION RATE, LBIHR 
Q std dry - FLOW RATE DRY SCFM 

MOLE. WT. - MOLECULAR WEIGHT OF SO2. 
PPMV - PARTS PER MILLION BY VOLUME, FROM INSTRUMENTAL ANALYSIS 

64 

1235 
1240 
1245 
1250 
1255 
100 
105 
110 
115 
120 
125 
130 

AVERAGES 

15469 132.00 20.256 
15469 148.00 22.711 
15469 139.00 21.330 
15469 132.00 20.256 
15469 131.00 20.102 
15469 132.00 20.256 
15469 129.00 19.795 
15469 135.00 20.716 
15469 140.00 21.483 
15469 149.00 22.864 
15469 158.00 24.245 
15469 159.00 24.399 

140.33 21.534 
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TOTAL VOC EMISSIONS MEASUREMENT 
INSTRUMENTAL ANALYZER MEMOD 1 

LrnAnON: Bard Bnch - AUanla Fadlrty MOISTURE: 

Kiln ai RUN #4 11.51 

RUN #5 13.23 

DATE 08/20!96 RUN #6 1267 

! I  
,I 

841 
846 
851 
856 
901 
906 
91 1 
916 
921 
926 
931 

0 0.0 
1 1 .o 
1 1.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 

0.00 
0.50 
0.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

30358 
30358 
30358 
30358 
30358 
30358 
30358 
30358 
30358 
30358 
30358 

0.00 
0.06 
0.06 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
1 .oo 
1 .oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.50 
0.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

14297 
14297 
14297 
14297 
14297 
14297 
14297 
14297 
14297 
14297 
14297 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0. 

936 1 1 0  0.06 100 0.50 14297 0 I 
u 

1018 
1023 
1028 
1033 
1038 
1043 
1048 
1053 
1058 
1103 
1108 

0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
1 1 .o 
1 1 .o 
1 1 .o 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.50 
0.50 
0.50 

30350 
30350 
30350 
30350 
30350 
30350 
30350 
30350 
30350 
30350 
30350 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.06 
0.06 
0.06 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1 .oo 
1 .oo 
1 .oo 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.50 
0.50 
0.50 

14102 
14102 
141 02 
141 02 
14102 
14102 
14102 
14102 
141 02 
14102 
14102 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
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. . .  
# . I  1145 0 0.0 0.00 31401 0.00 0.00 0.00 14712 0.1 
! I  

::.I 

1150 
1155 
1200 
1205 
1210 
1215 
1220 
1225 
1230 
1235 

0 0.0 
0 0.0 
0 0.0 
1 1 .o 
1 1 .o 
1 1 .o 
1 1 .o 
1 1 .o 
2 2.0 
1 1 .o 

0.00 
0.00 
0.00 
0.50 
0.50 
0.50 
0.50 
0.50 
0.99 
0.50 

31 401 
31401 
31 401 
31401 
31401 
31 401 
31401 
31401 
31 401 
31401 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.06 1 .oo 0.50 
0.06 1 .oo 0.50 
0.06 1 .oo 0.50 
0.06 1 .oo 0.50 
0.06 1 .oo 0.50 
0.12 2.00 0.99 
0.06 1 .oo 0.50 

14712 
14712 
1471 2 
14712 
1471 2 
14712 
14712 
14712 
14712 
14712 

0.1 
0.1 
0.1 
OS 
0.1 
0.1 
0.1 
0.1 
O.( 
O.( 

AVERAGE PPMc, 
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TOTAL VOC EMISSIONS MEASUREMENT 
INSTRUMENTAL ANALYZER METHOD 

WTNN B o d  Britk - A'danta Fads@ MOISTURE: 

Kiln d2 RUN 111 10.4 

RUN 112 11.14 

DATE 08/27/96 RUN 113 11.74 

855 7 7 ,%6 0.00 32861 0.00 7.&& 0.00 15387 0 
900 6 6.0 2.98 32861 0.37 6.00 2.98 15387 0 
905 9 9.0 4.47 32861 0.55 9.00 4.47 15387 0 
910 8 8.0 3.97 32861 0.49 8.00 3.97 15387 0 

920 9 9.0 4.47 32861 0.55 9.00 4.47 15387 0. 
925 9 9.0 4.47 32861 0.55 9.00 4.47 15387 0. 
930 10 10.0 4.97 32861 0.61 10.00 4.97 15387 0. 
935 12 12.0 5.96 32861 0.73 12.00 5.96 15387 0. 
940 13 13 0 6.46 32851 0.80 12.00 6.46 15387 0 
945 13 13.0 6.46 32861 0.80 13.00 6.46 15387 0. 

.-- - 915 8 8.0 3.97 32861 0.49 8.00 3.97 15387 0 

950 13 13 0 6.46 32861 0.80 13.00 646 15387 0 

1051 
1056 
1101 
1106 
1111 
1116 
1121 
1126 
1131 
1136 
1141 

8 8.0 3.97 
6 6.0 2.98 
5 5.0 2.48 
5 5.0 2.48 
5 5.0 2.48 
5 5.0 2.48 
5 5.0 2.48 
4 4.0 1.99 
4 4.0 1.99 
4 4.0 1.99 

10 10.0 4.97 

32551 
32551 
32551 
32551 
32551 
32551 
32551 
32551 
32551 
32551 
32551 

0.49 8.00 3.97 15016 0.: 
0.36 6.00 2.98 15016 0. 
0.30 5.00 2.48 15016 0.' 
0.30 5.00 2.48 15016 0: 
0.30 5.00 2.48 15016 0: 
0.30 5.00 2.48 15016 0: 
0.30 5.00 2.48 15016 . 0.' 
0.24 4.00 1.99 15016 0: 
0.24 4.00 1.99 15016 0.' 
0.24 4.00 1.99 15016 0.' 
0.61 10.00 4.97 15016 0.: 

I 
1146 5 5.0 2.48 32551 0.30 5.00 248 15016 0: 

5.5 2.73 0.33 5 50 2 73 0.' AVERAGES 
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1235 4 4.0 1.99 32926 0.25 4.00 1.99 15469 0.- 
1240 
1245 
1250 
1255 
1300 
1305 
1310 
1315 
1320 
1325 

3 3.0 1.49 
4 4.0 1.99 
3 3.0 1.49 
7 7.0 3.48 
5 5.0 2.48 
4 4.0 1.99 
4 4.0 1.99 
5 5.0 2.48 
5 5.0 2.48 
4 4.0 1.99 

32926 
32926 
32926 
32926 
32926 
32926 
32926 
32926 
32926 
32926 

0.1 8 3.00 1.49 15469 0.1 
0.25 4.00 1.99 15469 0: 
0.18 3.00 1.49 15469 0.1 
0.43 7.00 3.48 15469 0.: 
0.31 5.00 2.48 15469 0: 
0.25 4.00 1.99 15469 0.' 
0.25 4.00 1.99 15469 0.' 
0.31 5.00 2.48 15469 0: 
0.31 5.00 2.48 15469 0: 
0.25 4.00 1.99 15469 0: 

AVERAGE PPMc, 
VERAGE L6S/HR, 
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OXYGEN CONCENTRATION DETERMINA TIONS 

841 14.30 
846 
851 

_. 856 
901 
906 
91 1 
916 
921 
926 
931 
936 

AVERAGES 

14.30 
14.30 
14.40 
15.00 
14.30 
14.20 
14.30 
14.40 
14.30 
14.30 
14.40 
14.38 

1018 14.00 
1023 
1028 
1033 
1038 
1043 
1048 
1053 
1058 
1103 
1108 
1113 

AVERAGES 

14.00 
14.10 
14.00 
14.00 
14.60 
13.90 
13.90 
14.00 
14.10 
14.00 
14.20 
14.07 
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OXYGEN CONCENTRATION DETERMINATIONS 

1145 
1150 
1155 
1200 
1205 
1210 
1215 
1220 
1225 
1230 
1235 
1240 

AVERAGES 

. .  ... 

14.50 
14.50 
14.60 
14.50 
14.50 
14.60 
14.70 
14.50 
14.50 
14.50 
15.20 
14.50 
14.59 
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OXYGEN CONCENTRATION DETERMINATIONS 

855 14.50 
900 
905 
91 0 
915 
920 
925 
930 
935 
940 
945 
950 

AVERAGES 

14.90 
14.40 
14.40 
14.40 
14.50 
14.50 
14.60 
14.70 
14.80 
15.20 
14.40 
14.61 

1051 
1056 
1101 
1106 
1111 
1116 
1121 
1126 
1131 
1136 
1141 
1146 

AVERAGES 

14.40 
14.40 
14.50 
14.40 
14.40 
14.50 
14.60 
14.40 
14.40 
14.70 
14.10 
14.00 
14.40 
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OXYGEN CONCENTRA TION DETERMINA TIONS 

1235 14.10 
1240 
1245 
1250 
1255 
100 
105 
110 
115 
120 
125 
130 

AVERAGES 

- .. 
14.10 
14.20 
14.30 
14.30 
14.30 
14.50 
14.40 
14.40 
14.40 
14.00 
13.90 
14.24 
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C02 CONCENTRA TlON DETERMINA TIONS 

841 
846 
851 
856 
901 
906 
91 1 
916 
921 
926 
931 
936 

AVERAGES 

-. 

3.80 
3.80 
3.80 
3.80 
3.40 
3.80 
3.90 
3.80 
3.8G 
3.80 
3.80 
3.80 
3.78 

1018 4.00 
1023 
1028 
1033 
1038 
1043 
1048 
1053 
1058 
1103 
1108 
1113 

AVERAGES 

4.00 
4.00 
4.00 
4.00 
3.70 
4.10 
4.10 
4.10 
4.00 
4.00 
4.00 
4.00 
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C02 CONCENTRATION DETERMINATIONS 

1145 3 80 
1150 
1155 
1200 
1205 
1210 
1215 
1220 
1225 
1230 
1235 
1240 

AVERAGES 

~~ 

3.80 
3.70 
3.80 
3.80 
3.70 
3.70 
3.80 
3.80 
3.80 
3.40 
3.80 
3.74 
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C02 CONCENTRATION DETERMINATIONS 

855 3.70 
900 
905 
910 
915 
920 
925 
930 
995 
940 
945 
950 

AVERAGES 

-_ 
3.50 
3.70 
3.80 
3.80 
3.70 
3.70 
3.70 
3.60 
3.60 
3.30 
3.80 
3.66 

1051 3.80 
1056 
1101 
1106 
1111 
1116 
1121 
1126 
1131 
1136 
1141 
1146 

AVERAGES 

3.80 
3.80 
3.80 
3.80 
3.80 
3.70 
3.80 
3.80 
3.70 
4.00 
4.00 
3.82 

50 



i 

C02 CONCENTRA TlON DE TERMINA TIONS 

1235 4.00 
1240 
1245 
1250 
1255 
100 
105 
110 
115 
120 
125 
130 

AVERAGES 

4.00 
3.90 
3.90 
3.90 
3.80 
3.70 
3.80 
3.70 
3.80 
4.00 
4.00 
3.88 
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RUN #4 

BEGINNING 
ENDING 

NET 

RUN #5 

BEGINNING 
ENDING 

NET 

RUN #6 

BEGINNING 
ENDING 

4th Imp. TOTALS 
300.00 
310.90 
i 0.90 118.9 

4th Imp. TOTALS 
300.00 
31 1.50 

11.50 136.5 

4fh Imp. TOTALS 
3OO.OG 

MOISTURE DATA 
KILN #1 

7st Imp. 2nd Imp. 
100.00 100.00 
197.00 109.00 
97.00 9.00 

1st Imp. 2nd Imp. 
100.00 100.00 

11 0.00 12.00 
210.00 112.00 

Ist Imp. 2nd Imp. 
1 O@.CI@ i 00.00 
198.00 11 3.00 

3rd Imp. 
0.00 
2.00 
2.00 

3rd Imp. 
0.00 
3.00 
3.00 

3rd Imp. 
0.00 
3.00 

NET 98.00 13.00 3.00 10.80 124.81 
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MOISTURE DATA 
KILN #2 

RUN #1 

BEGINNING 
ENDING 

NET 

Isf Imp. 2nd Imp. 3rd Imp. 
100.00 100.00 0.00 
157.00 1 13.00 3.00 
57.00 13.00 3.00 

RUN #2 

BEGINNING 
ENDING 

NET .- 

RUN #3 

BEGINNING 
ENDING 

lsf Imp. 2nd Imp. 3rd Imp. 
100.00 100.00 0.00 
183.00 100.00 2.00 
83.00 0.00 2.00 

1st Imp. 2nd Imp. 3rd Imp. 
100.00 ioo.00 0.00 
190.00 100.00 1 .oo 

4fh Imp. TOTALS 
300.00 
307.80 
7.80 80.8 

4fh Imp. TOTALS 
300.00 
304.90 
4.90 89.9 

4th Imp. TOTALS 
300.00 
309.30 I 

NET 90.00 0.00 1 .oo 9.30 100.3) 
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ISOKINETIC SAMPLING RATE CALCULATION 
Kiln #1 

dH - KdP 
K = (846.72'DnA4'dH@'CpA2'(1 -Bw)Y'Md'Tm'PS)/(Ms'Ts'Prn) 

Dn 
dH@ 

CP 
8w(FRACl7ON,NOT%) 

Md 
Pbar 

PS (GAUGE) 
Ps 

Tm, F 
Tm, R 
Ms 

Ts, F 
Ts, R 

Pm 
K 

RUN #4 
0.316 

1.74 
0.84 
0.12 

29.00 
29.36 
-0.30 
29.34 
85.00 

545.00 
27.68 

540.00 
1000.00 

29.47 
4.5628 

RUN #5 
0.312 

1.74 
0.84 
0.12 

29.00 
29.36 
-0.30 
29.34 
85.00 

545.00 
27.68 

520.00 
980.00 
29.47 

4.4246 

RUN #6 
0.305 
1.74 
0.84 
0.12 

29.00 
29.36 
-0.30 

29.34 
90.00 

550.00 
27.68 

520.00 
980.00 
29.47 

4.0778 

TERMINOLOGY 
MS=APPARENT STACK GAS MOLECULAR WEIGHT 

=Md(l-BW)+l8Bw 
Md=DRY GAS MOLECULAR WEIGHT (29) OR 

~(0.4~%C02)+(0.3~%02)+(0.28'(%N2+%CO)) 
PS=ABSOLUTE STACK PRESSURE (IN. Hg) 
Prn=METER ABSOLUTE PRESSURE (IN. Hg) 

= Pbar + (PS qauge/l3.6) 
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ISOKINETIC SAMPLING RATE CALCULATION 
Kiln #2 

dH = KdP 
K = (846.72'DnA4'dH@'CpA2'(1 -Bw)Y'Md'Tm'Ps)/(Ms'Ts'Pm) 

Dn 
dH@ 
CP 

Bw(FRACl70N, NOT%) 
Md 

Pbar 
PS (GAUGE) 

Ps 
Tin, F 
Tin, R 
Ms 

Tst F 
Ts, R 

Pin 
K 

RUN # I  
0.251 

1.74 
0.84 
0.18 

29.00 
29.35 
-0.31 
29.33 
85.00 

545.00 
27.02 

540.00 
1000.00 

29.38 
1.6198 

RUN #2 
0.251 

1.74 
0.84 
0.12 

29.00 
29.35 
-0.31 
29.33 
85.00 

545.00 
27.68 

540.00 
1000.00 

29.38 
1.821 0 

RUN #3 
0.253 

1.74 
0.84 
0.12 

29.00 
29.35 
-0.31 
29.33 
90.00 

550.00 
27.68 

540.00 
1000.00 

29.38 
1.8970 

TERMINOLOGY 
Ms-APPARENT STACK GAS MOLECULAR WEIGHT 

=Md(l-BW)+l8Bw 
Md=DRY GAS MOLECULAR WEIGHT (29) OR 

=(0.44'%C02)+(0.32'%02)+(0.28'(%N2+%C0)) 
Ps=ABSOLUTE STACK PRESSURE (IN. Hg) 

Prn=METER ABSOLUTE PRESSURE (IN. Hg) 
= Pbar + (PS gauqell3.6) 
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/. 

AN 

AS 

CP 

% EA 

F 

DH 

HI 

% I  

M 

% M  

MD 

MWD 

N DP 

P ATM 

PM 

PS 

PS GAUGE 

P STD 

PMRC 

PMRU 

.. . -  

NOMENCLATURE 

(square inches), Cross sectional area of nozzle 

(square feet), Cross sectional area of stack 

Pitot tube calibration coefficient 

Percent Excess Air 

(scfd/lO 6 BTU), F factor 

(inches of water) Average orifice meter reading 

(million BTUh),  Heat Input Rate 

Percent Isokineticity 

(lb/lb mole), Molecular Weight of wet gas 

Percent Moisture 

Mole fraction of dry gas 

(lb/lb mole) molecular weight of dry gas 

Number of sample points 

(in Hg), Local atmospheric pressure 

(in Hg), Absolute pressure in dry gas meter 

(in Hg), Absolute stack pressure 

(inches of water), Measured static stack pressure gauge 

(29.92 in Hg), Standard pressure 

(lbhr), Pollutant mass rate based on concentration 

(lb/nillion BTU), Specific emission rate 

56 



DP 

QS 

Q Sm 

TM 

TS 

T STD 
.. 

VLQ 

VM 

VM STD 

VS 

vv STD 

WT 

NOMENCLATURE (CONTINUED) 

(inches of water), Velocity pressure 

(cubic fztfmin.), Actual stack volume flow rate 

(cubic feethin.), Stack volume flow rate at standard 
conditions 

(degrees R), Average dry gas meter temperature 

(degrees R), Average stack temperature 

(528 degrees R), Standard temperature 

(ml), Liquid volume 

(cubic feet), Sample volume measured by dry gas meter 

(cubic feet), Sample volume at standard conditions 

(ftfsec), stack velocity 

(cubic feet), Volume of water vapor collected, 
corrected to standard conditions 

(gm), Total weight of particulate collected 

TIME (MIN.) Duration of test 



CALCULATION FORMULAE 

1. Absolute pressure in dry gas meter 

PM = P ATM + DW13.6 

2. Absolute Stack Pressure 

PS = P ATM + PS gaugd13.6 

3. Sample volume at standard conditions 

VM STD = (VM) (T S?D/TM) ( P W  STD) 
.. 

4. Volume of water collected, corrected to standard conditions 

VV STD = (.00267) (VLQ (T STD/P STD) 

5. Total sample volume at standard conrl;dor?s 

V STD =VMSTD + W STD 

6. Percent moisture in stack gas 

%M = (100) (VV STD)/V STD 

7. Mole Fraction of dry gas 

= (100-%M)/100 

8. Molecular weight of the wet gas 

M = (MWD) (MD) + 18(1-MD) 

9. Stack velocity 

VS = (85.48)(CP)((TS/(PS)(M))’R((Sum DP)IR N DP)) 

10. Stack volume flow rate 

QS = (60)(VS)(AS) 
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CALCULATION FORMULAE (CONTINUED) 

11. Stack volume flow rate, standard conditions including 
moisture 

Q STD = (T STDP STD)(PSES ) (QS) 

12. Stack volume flow rate standard conditions dry 

Q STD DRY = (Q STD)(l-%M) 

13. Pollutant mass rate, concenmtion basis 

PMRC = (.1323)(WT)(Q STD)N STD 
.. 

14. Pollutant mass rate raao of areas basis 

PMRA = (.1323)(WT)(AS)(144)/(Tirne)(AN) 

15. Percent Isokineticity 

%I = (100) (PMRA)PMRC 

16. Average pollutant mass rate 

PMR AVG = (PMRA + PMRC)/2 

17. % Excess Air 

%EA = (100) (%oxygen - (.5)(%carbon monoxide) 
(.264)(%niaogen) - %oxygen + (.5) (%carbon monoxide) 

18. Heat input rate 

HI = (C.6) (Q STD DRY)/F)((20.9 - %oxygen)/20.9) 

19. Specific emission rate 

PMRU = PMR AVG/HI 
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DATA SHEETS 

Method 5 Sampling Data Sheets 
Impinger Data Sheets 
Equal Area Data 
Traverse Data and Cyclonic Flow Check 
VOST Sampling Data Sheets 
Chain of Custody Sheet 
Laboratory Reports 
Process Flow Diagrams 
Calibration Information 

. . .. 
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~~~~ TESTING CONSULTANTS 

_. SOURCE SURVEY AND D E S C R I P T I O N  E 
SYSTEM T Y P E :  BOILER X PROCESS OTHER 

NARRATIVE DESCRIPTION: &/ +d 2 &,.L,. ,/, 

I: 
PURPOSE O F  TESTING:  x COMPLIANCE ' EVALUATION 
PROCESS RATE OR CAPACITY: DETERMINED BY: I1 

ii 
2 

CONTROL EQUIPMENT: SCRUBBER -. ESP __ BAGHOUSE 
OTHER 

L. 

CONTROL EQUIPMENT O P E R ~ T I N G  PARAMETERS : ' PRESSURE DROP 
OTHER 

SAMPLING LOCATION DATA: 

D I S T - U T E  DOWNSTREAM FROM FLOW DISTURBPAlC? . - 
NATURZ OF DISTURBPJJCE: BEND, FFN, @PANS.ION,)BYPASS, DUCT, 

90 r t  

I 
I_ OTHER 

I 
p-., DISTF-VCE UPSTREAM FROM 

STACK DIAMETER OR DIKENSIONS: +cC, .- 

i l  NATURE OF DISTURBANCE: DUCT, . .  
.. . . . : .  

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

. 
. . , IND.IvIDU~T;: 'ST~CI(. . : :  ...::L/r.~ .~ C ~ I ~ o f i . .  STACK'. .,.. , ,: . 

. 
_i 

NUMBER O F  'PORTS:, 3 P O I N T S  P E R  PORT: 1 Z 
SKETCH : 

' . ,. .,. , .  .. .; . . .  .. . . :  .-,.. ., A.  .. . . ,.. . .  
'. . I .: . .  

.. 

ESTIMATED TEMPERATURE : GAS COMPOSITION BY: 
ESTIMATED MOISTURE : 

I .  OXYGEN METER,. :< GNSTRUMENT~ . .  

J 
,, ,:.,:.-. '. . . 

, . .  . . .  . . OTHER . 
.. LABORATORY: 

SAMPLE RECOVERY: ATC LABORATORY / 

SAMPLE SHIPMENT: /ATC VAN OTHER 

SAMPLE ANALYSIS:  ATC /OTHER 

F I L T E R  MATERIAL: GELMAN A/E /hATMAN 934AH 

CLEAN F I E L D  AREA 
ATC VAN OTHER 

OTHER - 



n 
. 
,I . 

. .  .: 

ANALYTICAL TESTING CONSULTANTS, INC. 

. .  
-1 VOST SAMPLING DATA SHEET 

PLANT /?dAA/ /3a ,2/2 s DATE < / q / f L  

ADDRESS P r h i Z Z  6A RUN # 2 I s 7  S€7- 

SOURCE ID ,f . Z d J ' 2  
I 

"OST #L I 

4 

CARTRIDGE #l ID / d Z 3 A  &of%] CONTROL MODULE # / 

CARTRIDGE #2 ID 69 /SZ ud (b.'% 1 OPERATOR 
: ,, BAROMETRIC PRESSURE 19.3.r "I 

. .. 
PEGINNI NG I -ENDING 

:. .i '.. 
LEAK TEST .. . i, 

' .. . . 

METER INLET . TEMP. . .  
k ". 

. .  

METER EXHAUST TEMP. 

ROiAMETER READING 

CONDENSER OUTLET TEMP, 

..- :, .,.2,i... .. . , .  . 

. .  . .. , .i. 
,.:..,: ...IF.' 

. , .  . .  -- . . .  . 
.PROBE TEMPERATURE 

METER TEMPERATUR 

:... . 
.. 

. d 7 d d  . .  
, .  . .  .. . 

. .  
', 

'\ 

.I . . .  
,. i ...., - - .. ' .  . 

. 
;.". 

. .  
. .  . ,  

! . .  



. ........ .. . . . . . . . .  
..i :.i ....... & ...l.... L... :L ............ i'..: ............ T: . :. - .I 

-_ . . .  

' ,rw - 

ANALYTICAL TESTING CONSULTANTS, INC. 

VOST SAMPLING DATA SHEET 

PLANT B6.LAl - AA,.Ck.f DATE 

ADDRESS id 7-4.47.4, LA RUN # ZAIb Y z r  
.,. 

2 u 

!I 

VOST TRAIN # / 
CONTROL MODULE # . / 

. .  
SOURCE ID //:'LAJ y 2 

r- CARTRIDGE #1 ID A g  
CARTRIDGE #2 ID d f "  . /OZY&@d*S) OPERATOR(S) 

' / o z 3 A  .'(&+%) 
. .  

&" 
BAROMETRIC PRESSURE -29.35 '.. 

1 
r- 

PEG1 NNING END I NG 

LEAK TEST 

.~ .-.- 

ETER EXHAUST TEMP. 

.,, 

. ELAPSED TIME 

.' . . ,  . . .  "+ .... : :, ::->-+ ,: ::., . .< .,. . >. ,:if.?. 
~i . . . . .  6'. 

. .  . . .  . .  



ANALYTICAL TESTING CONSULTANTS, INC. 

VOST SAhPLING DATA SHEET 

PLANT /34& / &.-&e I DATE Y/ZP/ fd  

ADDRESS A r.LANP-4 . L A  RUN # s27- . < 
VoST 

#- 
SOURCE ID ld7d*/ 
CARTRIDGE #1 ID L P  

CARTRIDGE #2 Ip d 9  10 zVA (2 .4  %) OPERATOR ( s )  

/& 2 3 A  c/&-? CONTROL MODULE # / 

BAROMETRIC PRESSURE -9334 * 

LEAK TEST 

METER. READING 
. .  . , . I '  . .. '. . . ' : 

'TIME ' 
. .  . .  

METER . INLET TEMP. 

METER EXHA 

ROTAMETER READING 
.. .: 

CONDENSER OUTLET TEMP, : 

PROBE TEMPERATURE 
. .  . .  

. .  '.:, . ,. .. 

. .  
, 

.. . 
I 

. .  

. .  

AVERAGE  MET , .  . .  

NET '. GAS '. VOL . . .  . .  

, .  

.. ~ 

ELAPSED TIME, ' ' 

. .  . .  

. : . -  . .  . . .  .. :.::. .. . . .  ... 



. . . . . .  . . . . .  .... . . . . . . . .  :...i :... ..... i ..'..... :.. . L L  . . . . . . . . . . . .  . . .  
I 

.._?---..: 

" ../+ - 

LEAK TEST 

METER READING 

TIME 
. . .  

. .  

, .  

METER INLET TEMP. 

ANALYTICAL TESTING CONSULTANTS, INC. I 
I 

VOST SAMPLING DATA SHEET 1 

- .. 

b ;/c 5" b.'& 

. .  ,. . 24. "3& I , .  . .,. D:.: 

: I /t7:mi //:u3/4 
1 L  2 ? O C  

1 

SOURCE ID E.'/& 4. / VOST TRAIN # / 1 
/023A <A+dJ) CONTROL MODULE # 1 r CARTRIDGE # I  ID 43 

CARTRIDGE #2 ID 67 /044b Ch""") OPERATOR(S) ,R/ i 

METER EXHAUST TEMP. 
x 

.. ROTAMETER READING 7 6 c c  

. .  5'9'6 
. . .  P :/L CONDENSER OUTLET TEMP, 

PROBE TEMPERATURE 
~ 

I 1 9.3c BAROMETRIC PRESSURE 

o c  

1 7 o c  c 

o:/c 
/I.< 
e 

r 



ANALYTICAL TESTING CONSULTANTS, INC. 

CHAIN OF CUSTODY RECORD 

. . . . .  . .  . . . . . . . .  . .  
:::., . 
-, ..!<, . . . .  ... .,i , 

I 
I , ,' . 
;, ... 

...... . . . . .  
.I:: NOTE: PLEASE MARK LIQUID LEVEL ON ALL SAMPLE BOlTLES WITH GREASE PENCIL. 

SEAL TIGHTLY AND RE-CHECK UPON DELIVERY TO LAB PERSONNEL. . ,  . . . .  . . . . . . . .  j .  ~ . i .. 
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GRAVIMETRIC ANALYSIS RESULTS I 
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CHAIN OF CUSTODY RECORD 

PLANT LOCATION 
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Analytical Testing Consultants, Inc 
GC Analysis of Methane by Method 18 
Project # 0896036 

September 3,1996 - 

Narrative 

Six tedlar sample bags were received September 29,1996 for GC analysis of methane by 
method 18. The Sample results are listed below. Methane was not detected in any of the 
samples. 

cIBmJQ LAM€! Methane 

Kiln#2 Run#1 0896036-1 ND(13.7) 
Kiln#2 Run#2 0896036-2 ND(13.7) 
Kiln#2 Run#3 0896036-3 "3.7) 
Kiln#l RunM 0896036-4 ND(13.7) 
Kiln#l Run#5 0896036-5 ND(13.7) 
Kiln#l Run#& 0896036-6 ND(13.7) 

. .  . . .  . . .  GCMetbph . .  
,: 

. .  
. . .  

. .  

. . .  . .  . . . .  
. ,  

Samples were injected via a two milliliter sampling loop into a GC equipped with a 1Om 
118 in SP-1500 CarboPack B uacked column and a flame ionization detector RID). The 
temperature was held at rlo'cfor ..... 3 minutes . . .  and increased at 25"c/min to 220°C A d  held . . . . .  ., , . ,.. . ~ .  

I l.. ;,,. :. ..;<.. 
for 4 -&Utes. 

. .  
Calibration 

A three point curve ranging from 500 ppm to 20 ppm was used to quantify the . .  k p l e  
results. The c m e  was linear and had an fl value greater than 0.9 

. . .  . . . . . .  . . . . . . .  
. .  . , .. 

. . . . . .  . . . . . . . .  Detection.lits for methane , . .~ . .  wei&established . .  at 13.7ppm. . . . . . . . .  
. .  

. .  



I. 

. .  ;. ~. 

The method blank showed no response within the retention time window methane. 

f 
A duplicate analysis of sample Kiln # 1 Run # 6 was run concurrently with this sample 
set. Both the sample run and its duplicate showed no response for methane. 

Report prepared by: 

C. Scott Mtchum, Chemist I 

Report approved for release by: 

& d. J U / $ n . C ,  
Ronald K. Mitchum, Ph.D! 
President, DAT. Inc. 

... .. .. .. ... : . . . . .  I , .  





. .  ..-- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Extemal Standard Report 
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. .  . . .  . .  .1.' . . . .  : . . 

. . .  
. ,  . .  

Id . .  Data.'.File .Name :! :. C:\HPCHEM\ \DATA\0896036\009F010'1~D~~. . ,  : ':. . .  

Operator ~. : CSM . .  Page :"umber :: 1 
1liS.trumeIit : VARIAN 37 Vial Number . :'9 

Ac+ire~dt. 'on . . 

Multiplier : 1  .: . . . . . . . . . .  

Sample Name : 0896036-1 Injection Number' : 1. ', 

Sequence Line . .  Run Time Bar Code: 
: 3O'Aug 96 0'6:4O''PM Iristrument"  et 

Report Created on: '03 Sep 96 10:24 PM Analysis Method 

. . . . .  . . . . . . .  . .~ 

Last'Recaiib on : 30 AUG 96 05:Oi PM Sample Amount 
. . .  . .  . .  . .  ISTD Amount . .  

Sig; l,.'in . .  C:\HPCHEM\1\DATA\0896036\009F0101.D 
. .  . .  Height Type Width Re€# ppm 

j : -----.-- ~ - - - - ~ . - - . - , - - ~ ~ - - - - - ~ - ' - - ~ ~ . - - - - ~  _ _ . _  '---.-.- _ _ _ _  
. . .  . .  

* not found * 1 'Methane 

. . .  . . .  i . . . .  . . . .  Not all calibrated peaks were found . .  

! 



..:.: ;.:. 
I 1  rnq 

i 
k 4.199 

t 
. .  . . .  . . . .  

'data:jFile; Name : '::. C : ' ~ H P d \ . 1 . \ D A T A \ 0 8 9 6 0 3 6 \ 0 1 0 F 0 1 0 1 ~ ~ D ~ ~  .' : '  
: CSM ' ' .  . .  Page Number : 1  

Sequence . .  Line . .  : 1  

&t:Recalib on : 30 AUG 96 05:02 PM Sample Amount : o  

' .V*IAm37 Vial.Number : 10 
: 0896036-2 Injection Number : 1 

' :  30 $I& 96'. 06:58'PM. Instrument Method: 0896036.MTH 
ReporYCreated on: 03 Sep 96 11:39 PM Analysis Method : 0896036.MTH 

!:.:Lit .. ~ . .  . ipl.ieq : i  ISTD Amount 
. .. .. 

. .  &%g:.' ... 1 .. in. C :;\HPCHEM\l\DATA\O 8 9 6 0 3 6\ OlOFO 10  1 . D . ,  

. .  . , '  . -Name 
o... 

. : .  :. 

I '--'- I -- -i---++----- _ - _ _ _ _ _ _ _ _ _ _ _ _  me' ,. Height , : :.Type- Width, Ref# ppm 

S i  ' * 'pot fo&d * '  '~ . 

' :... ;., -_.: . , 2 -  .... - - -  ".. , I . . .  . - 
1 Methane' : 

_ _  - ----------- 
. .  

' ' 

. .  

:: . 
Dt all calibrated peaks were found .., 

Llser Modified 

'I I : I  r l ' i  0 5  



Report Created on: 03 Sep 96 10:25 PM 
Last Recalib on : 30 AUG 96 0 5 : 0 2  PM 
Multiplier :I. 

N=t all calibrated peaks were found 



0 e m m 6, . a  
m a, 0 Iu IP m 
0 0 0 0 0 0 

l l , , l , , , l , , . l , , , ) , , , , , , ,  c 0 0 0 0 0 0 
v) 

. .  . . .  . .  
. . .  . .. . , .  . . . .  . . . ~  . . .  

. .  
. .  rata: File Name . : C:\HPCHEM\1\DATA\0896036\012F0101.Di~~~ ' ' ' .' . . .  

: CSM Page ..Number. ' . : l  
: VARIAN 37 Vial. Nuder : 12 
: 0896036-4 Injection Number : 1 

: 30 Aug 96 07.:18'PM .. Instrument Method:, 0896036.M" 
Zepbrt Created on: 03 Sep 96 10:25 PM Analysis Method : 0896036.MTH 

Sequence. . .. . ... ....., Line . . . '  : .1 . .  Time Bar Code: 
:*ired..On , 

.ilt . .  ipl ier : 1  ISTD Amount 
~;is't..Recalib on : 30 AUG 96 05:02 PM Sample how't : 0, 

. .  

. .  : . 
. .  .. . 

. . . . . , , 
. .  

. .  
. .  

~ . . .  . . .. 
in C : \HPCHEM\ l,\DATA\O8 9 6 03 6\ 0 12 FO 10 1. ,D 

me . Height ' Type.Width R e f #  ppm . . ' ,  

57 * not found * 1 Methane 

. .  . .' . Name ....,:, I 
I . . .  -: I - - - - --  ----- - I -- I,----.- I -; - - - I - - - --- 1- I :---.-. ::,:- ---,+- - -;i- - - - I 

. .  . .  

. . ,  . .  

It all calibrated peaks were found 

ser Modified 



L 

Data' File Name 

Instrument : VARIAN 37 Vial Number : 13 
Sample Name : 0896036-5 Injection Number : 1 

Ac'wired on :. 30 Aug' 96 0 7 : 2 7  'PM Instrument Method: 0896036.MTH '. 
Report Created on: 03 Sep 96 10:25 PM Analysis Method : '0896036.MTI-I 

Multiplier : 1  ' ISTD Amount 

~ : C: \HPCHEM\l.\DATA\O896036\013F0101';D " 

Operator : CSM Page ..Number : 1  

Run Time Bar Code: Sequence Line : 1 ,  . . .. . . . 

Last Recalib on : 30 AUG 96 0 5 : 0 2  PM Sample Amount : o  . 1. 
Sig. 1 in C:\HPCHEM\1\DATA\0896036\013F0101.D ! 
Ret .'Time Height Type Width.Ref# ppm Name, 
I-.--_---l-2_---_-L___I____I_____I_____I________l______i--________'_---,_----_---~~ 

! 1.657 * not found * 1 Methane L 
. .  . . 

X o t  all calibrated peaks were found 

Jser Modified 



.- 
Id 
I 

CI 

..... 
> : . 3  

. .  
b A t i i ; ~ i l e . N a m e  .:. 

.?-m .Time B a r  C o d e :  
; :quired' on, 
Report . C r e a t e d  on: 
1 1st R e c a l i b  on. : 
: . i l t i p l i e r  .. 

'; i,.. ..: . .  

. . .  
. .  . .  

C~:~HPCHEM\1\DATA\O896036\014F0101.D~~ ' . 

VARIAN 37 V i a l  Number  : 1 4  
0896036-6 Injection Number  : 1 

CSM P a g e  ' N u m b e r  : 1  

Sequence L i n e  : 1  
. 3 d A u g  9 6  0 7 ~ 4 5  PM Instrument' Method: 0896036 .MTH 
03 .  Sep 9 6  10:26 PM Analysis Method : 0896036 .MTH 

1 : ISTD Amount 
30 AUG 96 0 5 : 0 2  PM Sample Amount  : o  



. . :  :. .. tr . .  

Data. Fiie Name : C: \HPCHEM\1\DATA\0896036~015F0101~ D:' 1 " . .  

Operator : CSM Page 'Number : 1  

. .  

. .  E. 

[ 

r 

Instrument : VARIAN 37 Vial Number : 15 
Sample Name : 0896036-6DUP Injection Number : 1 ' 

Run Time Bar Code: 

Report Created on: 03 Sep 96 10:26 PM 

Multiplier : 1  ISTD Amount 

Sig,.:l in.C:\HPCHEM\1\DATA\O896036\015F0101.D 

Sequence Line 

Analysis Method ' :  .0896036.MTH 

Ac&ireed, on 

Last Recalib on : 30 AUG 96 05:02 PM Sample Amount : ~0 

: 30 AUg 96 03:56 PM Instrument 'Met 

. .. . .  
I. . . . . . .  . .  . Time- Height Type Width Ref# ppm Name . .  . : .. . 

. a.. 
. . .. . .  . . .  . .  - - - - - - - - - - 1 - - - - 1 - - - ' - - 1 - - - - 1 - - - - - - - - - - ' - -  ---------------;------_-------- 

. . .'.!,?. . I -  . .  . .  
1'.657 * not found * 1 Methane 

. .  
j 

Not all calibrated peaks were found 

-. 

3ser Modified 





m 
0 

. . .  . .  
. .  

. .  

Not a l l  calibrated peaks were found 





5000 - 

4000 - 

PI 
' '  k 

. . .  3000. - . ' .  : m  

3 

i .... . . . .  , . .~ . .  2000 ..< 

. .  

. .  

4 

Methane 

. *  I 
I! 
I! 
0 
n 

/ 
/ r' 

. .  
. .  

. .  

. .  . .  , 
. .  

. .  . ~ .  . . . . . . . . .  / . .  

1000 j . .~ .. ...... . . . .  ........ . . . .  

. . . . . . . .  

. . .  rsp=11.3(amt) 
. . .  . .  

, .. 
. .  

. . . . .  
rA2' = 1 .OOO 

~. . .. , :: 

. . . .  I 
. .  

. I  0 I .  I .  

400 0 : 200' 

amt 



RT Lvl 
1.657 1 

2 

Calibration Table 

PPm Amt/Hght Ref Istd I# Name 
500.0 0.10004 1 Methane 
100.0 0 .lo228 
20.0 7.6816e-002 3 

1 
i_;J 

. .  
. .  

. .  

. .  
. .  

. .  . .  

. .  
. .  

. .  

. .  
. .  

. . . .  
. .  . . . . .  

~. ... . ,  . . .  . .  
. .  .., . ., .., 

. , .  . .  . . .  . .  . .  

. .  . .  

. .  .. 

. .  





&ta~. . . .. File', . . . Name ':. 

>perator 
.. @ ,  istkiim&t . . :> .:. . 
,ample Name 
3-m Time Bar Code 

Zeort. Created on 03 Sep 96 10:19 PM . .Analysis Method : 089'6036.M~~ 

. .  :wired. on - 

yt..Recalib on' :' 30 AUG 96 05:02 PM . .  Sample: Amount : 0 .  
\itiplier : 1  .' ISTD :mount. . . 

. .  . . .  . .  . .  .. . .  . .  
I . . .  , . I .  : . :  .. . .  .. . C:,~HPkHEM\1\DATA\~0696036\001F0101.D~~ ~ : . ' : ' ' '  . .  : '  ' '  

Page 'Number ' *'. : 1 CSM . . . 

CACIB. 500  ppm Injection Number : 1 

30' Aug 96 04:27 PM ~ Inst'mment Method: 0896036.MTiI 

7,: VARIW 37 Vial Number : I . 

Sequence .Line . . : . , .  . :. I.-. ...:, .. . 
< 



" I  

0 , P  N 
(D (D m 

0 0 0 0 

1 , , , , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I p , ,  , , I p ,  I 
0 0 0 0 
0 0 0 0 

I 



.... 

- 
~ 

+idhane 1.673 

;Is: ... 4 .  .. .. ..... :.:.; . .  

- 

0) 0, 4 4 
0 e 0 e 
0 0 0 0 
0 0 0 0 

. .  
. .  . .  

. . .  
' 

:" C . . .  :\HP&M\ l\DATA\ 0 89 6 0 3 6\ 002FO 101. D. " 
Page.Number : 1  

: .VARIAN 37 Vial Number : 2  
: CALIB. 100 ppm Injection Number : 1 

.. Sequence Line : . 1. .. .;, ,- 

AUG 9'6 05:02 PM sample Amount : o  . .. 

. .  
~'.Akg 96 04:37 PM Instrument Method: 0896036 .'m 
Sep 96 10:19 PM Analysis Method : 0896036.m 

.' 
I s m  Amount 



l- " 
w &ne 1.679 it 

I? 
i l  
LA 

f 

.-. 1 



0 .  cn cn UI II, II, @ m d a, rD 0 P N 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

7 
' 1  

1;1 

7 
N 

. ..; 

. . J  

,. .. 
:.:.. ..... .... I . .. 
. .  

P 
0 '  

, , , , 1 , , , , l , , , , 1 ,  k 
0) 
(D - 7 -Methane 1.650 

3 
0 
a 

(D 
a 

w 
HI 
w 

1 

, .  
: ' C : \HPCHEM\.l\.DATA\O 8 9603 6 30 0 3 FOlO 1 ..D '' 
: CSM Page' Number 

': VARIAN 37 Vial Number 
: CALIB. 20 PPM Injection Number : 

Sequence. Line . , ,, : -Un Time Bar Code: 
: 30'.,Aug 96 04:47 PM Instrument Method: 

Report'Created . . Z  .: on: 03 Sep 96 1 0 : 2 0  PM Analysis Method : 
. .  ..I a s f  ,.., . Recalib on : 30 AUG 96 05:02  PM 
..hltiplier : 1  .. ISTD Amount 

. .  cLi,red ,.on :. . 

Sample ,Amount 

1 
3 . 



. . .  . . 
. I  

Sample Name : CALIB. 20 PPM 2 
R u n  Time B a r  Code: 
Acquired on : 30 AUg.96 0 5 : 4 0 ' P v  
Report Created on: 03 Sep 96 10:22 PM 
Last Recalib on :. 30 AUG 96 05:02 PM 
l lu l t ip l ier  : 1 ,  

S i g .  1 i n  C: \HPCHEM\1\DATA\0896.036\007F0101.D 
?et  Time Height, ~ Type width:Ref#. ppm 
I -~ - . - - - - I - - - - - ' - - - - - - -1 - - - -1 - -~- -1 - - - - -1 - - - - - - -~ -  . .  . .  

i:660 242 MM 0:386 1. 21.707 
. .  

Jser Modified 

Injection Number : 1 ' F  
i Sequence Line. ' . .  : 1 

Insthment Method: '0896036.MTH 
h a l y s i s  Method . :  0896036.MTH, 
Sample Amount '.: ,,. :. o 
1S.D Amount. . '  8 . .  " '  . 

. ,... :;, ;.,,:...,;.:..,, .... :- ..,.. . . . 

. L  . .  
: .. . .  . 





.. .:J ,.... . ;~ .... . . . ~ -  .: , 

, . .  .. . . .  ..: . . . 



_- 

ANALYTICAL TESTING CONSULTANTS, INC. 
SPEIXALLTB IN FEU3 DATA alLd,ECTION i4 

. .  ..::: 
;::., .... 

I j5d.d 
. -. 

- - 1  

i . d , , . , .  , .. . .  
. . .  

7. 

p, . . . .  . .  .....::)I ' ; , '  . . .  , .  . . .  
. I .  . . .  

I .  . . . . . . .  
. .  

. .  . .  

: :  
: :  
, .  , :, 

. . .  . . .  ; i , ,  ..;,: ' . . _  
; ' ,  ....... , ' .  
I , ,:: 

. .  . . .  . . . . . .  , .  
. . , ~  

. "V.. . . . . . . . .  .: . . . . .  .... % , :  ...... *... !..'.'. . . . .  1. ..... ........... 
. , . .  

. .  ,. . .  '..*,. ' . .  

..... 

..:. . > .  

301 Brookdale Street. Kannapolis, NC 28083. (704) 932-3193. FAX (704) 932a70 
P.O. Box 767190. Roswell. CA 30016 . (40400 56756% . FAX (404) 993-1915 _ _  

. : l f l f l ~ ~  



= 

Project #: 

Date Rec'd: 
Carrier: 

Analysis: 

n 
~. 0 

Type(s) of Matrix pr;e, . .  
{ I  

Condition - 
Temperature 
Type of Container 4 p h e r  
Custody seals? P- 
Chain of Custddy? I J J  .. 

. .  
. ,. . .  

.:..;-; 

...... . . . ~ . .  

: :. . .  . .  .. , .  

Log in Form Rev 02LOGINFRM.XCS 



Detector Temperature 30°C 
4% Injectionvol. 2 fic . 

Carrier Gas 
Iqjection Port Temperature 

Temperafure  ran?^ 
. .  



I PnW MATERIAL 
F E M N G  I 

0 
4 

0 
4 

BORAL BRICKS 
ATLANTA PLANT 

PROCESS FLOW DIAGRAM 
PAGE1 OF3 

I 



- -. 

BOWL BRICKS 
ATLANTA PLANT 

PROCESS FLOW DIAGRAM 

. FR~MCLAY 
' PROCESSING 

1-1 
'7 

..:,! 
::>I 

'! :.:: ... 

! 
:i 

PAGE 2 OF 3 

BELTHI PROCESSED CLAY 
STORAGE 

MANUFACTURING 

0 SCRAP BELT 

4 
... . . . . .. .. .. 

. .  . . , ;: . .  



. . .  ...... ~.... ._ .. . ................ ._i . . . . . . . . . . . . . . .  _ _  . . . .  
FROM SElTlNG 

S. SECONDARY 
STACK I 

STACK 

WARMING ROOM 
(HOLDING ROOM) 

BOWL BRICKS 
ATLANTAPLANT N. SECONDARY 

STACK 

t PROCESS FLOW DIAGRAM 
PRIMARY 

STACK 
ARMING ROOM 

r A 

'1 STACK 

PAGE 3 OF 3 

WASTE HEAT 

UNNEL KllE 
#I 

EUOI 

TUNNEL KILN 
#2 

EU02 

t 

t 

NlED 
BRKX? 

,:.7.+<.-xG7< .... * . . .  :.% . . .  .............. :.<,:.- ..... ::.,-.-BRKx . ., ...,, ; .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  ..~:,. . . . . . .  . . .  

MuEDEl7EK 

. .  

. . .  

. .  . ,  
. .  : . .  

' ..,. . ,  , ,  , , .  . . .  . .  

.. : EMPTY CARS 
RETURN TO 

S m N G  
. .  MACHINE 



. .  . . .  . .  . .  . .  ... . . .  . . - .- . - .- . .  .. . . ~ .  

I 
- 

SYSTEM CALIBRATION ERROR DATA 

INITIAL CALIBRATION 

;;5,h%ERROR3;=:.. (PREDICTED-ACTUAL) /PREDICTED.'X' 100' ' . 
' . .' .~,. . . . .  . PREDICTED MINUS ACTUAL SHOULD BE TAKEN AS ABSOLUTE XU-! 

. .  . .  . .  . .  < . .  
I .. . .  . .  . .  

ALLOWABLE .INITIAL CALIBRATION ERROR = 5 5 %  
ALLOWABLE HOURLY CALIBRATION ERROR AND DRIFT = &3% 
. 

. .  
... ... 

;!';, ' .: : ..., . . .  , . , .  . ..> 
: .._, ::. , . . .. 
I , .  . , .  . 



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

SYSTEM CALIBRATION ERROR DATA 

INITIAL CALIBRATION 

SPAN CONCENTRATION= PPM OR %/UNIT 

. .  
:' 

. .  . 

. .  

. . .,.' 
.. 

... I 



SYSTEM CALIBRATION ERROR DATA -! 

.. 

. .  . .. 

. . ,. 

...i. . . ~ ~ . . .  . :. . .  
I .  
. ,  . .  . .  . .  

. ..., 
:: . ' . . .  . .  
. .  . .  

.: . 



. . . .  . . . . . . . . . . .  . . .  . . . .  . . . . .  . .  . . . . . .  . . . . . . . .  .>.: ...... .......... :-':. . . . . . . . . . . . .  - - :. __. i. . .  . ....... r' 

n 
,, n 

SYSTEM CALIBRATION ERROR DATA 

INITIAL CALIBRATION 

I' I I 

KZ ACTUAL CHART OF SPAN/SPAN CONCENTRATION= PPM OR %/UNIT' ~. 

I ... . .~ . ..,.. _",,~ . . .  . . .  
.............. - I.&*; 

.>:: 

.n 



SYSTEM CALIBRATION ERROR DATA 
7 

CLIENT DATE 8/d9/ 
LOCATION S'-p,,,e- 4- CAL GAS c!* r ' r  n/. 

.... START TIME SPAN VALUE 
METHOD ANALYZER Sebv#mer /v..g 

./,i :A,/ p 4, *# / :I 
.d 

INITIAL CALIBRATION 

. I : . ,, 

. .  
KZ~,(= ACTUAL CHART OF SPAN/SPAN CONCENTRATION= PPM OR %/UNIT 

. . . . . .  . . . . . . . .  ~. . . .,. . . . . .  
i K~ERROR'?  =... (P~~EDICTED-ACTUAL) /PREDICTED x 100' 

' 

! .  ~PREDICTE.D. MINUS ACTUAL. SHOULD BE TAKEN AS ABSOLUTE VALUE ! 

ALLOWABLE INITIAL CALIBRATION ERROR = &S% 
ALLOWABLE HOURLY CACIBRATION ERROR AND DRIFT = 23% 



. . .  . . . .  . . . . . . . . . . . .  . ..: . . . . . . . . . . . . . . . . . .  . . . . . . . . .  ,- . . . . . . . . . . . .  ,...... . .  . . . .  

A s  Fi 

SYSTEM CALIBRATION ERROR DATA 

INITIAL CALIBRATION 

_-..____PION= PPM OR %/UNIT 
I .:: 



~..... . . ... . . . .........., . . .  ., .. . . .... -...- .. .. . 

. 
: i  

,:d 
!A Port# 

'8 

11:01:59 

PORT MAINTENANCE 

Cylinder Gaa Conc. K-factor Gee Name 

100.0 x 

100.0 x 

24.6 % 

48711. PPN 

21.9 x 

8847.2 PPN 

13700. w n  
4810.0 PPN 

0.994 

1.0 

0.992 

0.994 

0.925 

0.994 

0.978 

0.992 

NITROGEN N 2  

AIR 

OXYGEN 02 

CARBON MONOXIDE co 

CARBON DIOXIDE c02 

NITRIC OXIDE NO 

PROPANE C3H8 

SULFUR DIOXIDE so2 

.?~ 
, . . I  ... . 

CLEAR ENTER GAS PRT SCRN EXIT 



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

Screen Print: 11:02:34 

nFC 

1 

2 

3 

4 

5 

Port Target OGC 

2 BAL MFC 

3 0.0 x 

3 0.0 ppn 

3 0.0 ppn 

3 0.0 ppn 

Total Flow 9000.0 CCn 

, 

...... ........... .......... ............... , ,.:: . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  .- .. 

Tuesday 27 Auguat 96 

CONCENTRATION MODE 

Actual OGC Gaa Type 

AIR 

OXYGEN 

OXYGEN 

OXYGEN 

OXYGEN 

f 
I .  

11 : 02: 34,. 

02 

02 

02 

02 

EXIT SAVE RECALL w n  OR x BAL MFC PRT SCRN 
START 



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

3 

&reen Print: 11:03:01 
.- 
.I 

JFC Fort Target OGC 

1 1 A BAL MFC 

3 - 0.0 x 
..I .:::.:2 

,3 3 - 0.0 ppn 

3 - 0.0 w n  
3 - 0.0 ppn 

1 .  :4 

'5 
. .  .. . .  

. .  
I .K;: :.:. . .  

.,.., '.., ' ,  ' 

. ,. ... ::. .: . .~ . . . . .  . . : .:: tal,. Flow- 9ooo.o ccn 

Tueeday 27 August 96 

CONCENTRATION NODE 

Actual OGC 

NITROGEN 

11 : 03: 01 

Gaa Type 

N2 

OXYGEN 02 

OXYGEN 02 

OXYGEN 

OXYGEN 
. . .  . .  . .  

. .  . :.. 

02 

i .., 
I . ,.. : I.. 
j ..I. 

. I  
2 :...: . . . .  

. .  

. .  

<.i  

i !START SAVE RECALL . .  . .  . .  
! 

PRT SCRN EXIT ppn OR x BAL nFc 



Screen Print: 11:03:27 

MFC Port Target OGC 

1 2 BAL lfFC 

2 7 A 0.0 PPn 

3 7 - 0.0 PPn 

4 7 - 100.0 PPn 

5 7 A 0.0 PPM 

Total F l o w -  9000.0 ccn 

.I 

SAVE RECALL START 

.. .__ 
. . .  . . .  . . . . .  :.., 

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

Gee Type 

Tuesday 27 August 96 

CONCENTRATION MODE 

Actual OGC 

AIR 

PROPANE 

PROPANE 

PROPANE 

PROPANE 

11:03:2 

C3H8 

C3H8 

C3H8 

C3H8 

. .  . 
. : .  . . .  .;. 

PPn OR X BAL MFC PRT SCRN EXIT 



I 

ceen Print: 11:03:54 

Port Target OGC 

2 BAL UFC 

7 - 0.0 PPU 

7 0.0 PPU 

7 A 75.0 PPU 

7 - 0.0. ppn 
. .  ... . . . . .  . .  

. .  ..: ,:.. ' .  . .  ~. < .. 

. .  

: 

: , 

... . 

Tueaday 27 Auguet 96 

11 :03 : 53 

CONCENTRATION UODE 

Actual OGC 

AIR 

Gae Type 

PROPANE C3H8 

PROPANE c3n8 
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