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SOURCE EMISSION TESTS
AT
BELDEN BRICK INC.
SUGARCREEK, OHIO
NO.1 KILN,PLANT 3
MARCH 3,1892
Brief of Tests

Particulate emission tests were performed on the stack of the
brick kiln as per EPA Federal Register methods 1 through 5,6 and 7
as set forth in the Appendix to Part 60, "Standards of Performance
for stationary sources", Subchapter C, Chapter 1,Title 40, Volume 42,
No.160, July 1,1988 as amended from the original Federal Register,
Volume 36, No. 247, December 23, 1971. _

The tunnel kiln is a continuos operation where the green product
is loaded on cars that travel through the various heat zones and dis-
charge as a finished product at the other end. The kiln is heated
with natural gas with the proudcts of combustion and the emissions
from the curring process discharging to a stack via induced draft fan.
Results

A) The particulate emission rate was 2.5§E§§?nq§7ger hour.

B) The sulfur dioxide emission rate was 2 pounds per hour.

C) The nitrogen oxides emission rate was 2.29 pounds per hour.

D) The process weight rate was 15;660 pounds per hour.

Test Methods

A twelve point traverse was selected for the thiéigiéive inch

square brick stack as per method 1. Each point was sampled for five

minutes for a total test time of 60 minutes (See figure 1). The COj
and 02 analysis were conducted by an orsat flue gas analyzer from an
integrated sample taken at the test ports to provide data for method

Method 5 was used to determine the particulate guantity, moi-
sture determination by method 4 and gas velocity by method 2 using
a Research Appliance Corp. "Stacksamplr”.

The sulfur dioxide tests were performed by method 6.

The nitrogen oxides were determined by EPA method 7.
Particulate Test Apparatus




. A schematic of the apparatus is shown in figure 2.

The dust laden gases were passed through a pyrex lined probe and
heated glass cyclone separator bypass followed by a four inch filter
holder containing Gelman Type A-E fiberglass filter media. The gases
leaving the filter were cooled in a series of three impingers packed
in ice. The first and third impinger were the modified Greenburg-Smith
type and the second one was a standard Greenburg-Smith. The First and
second impingers were filled with 100 ml of distilled water with the
third one used as a dry trap. After leaving the dry trap, the gases
passed through a "Drierite" column containing about 500 grams of
calcium sulfate (CasS04) desicant to remove the remaining water vapor.
The dry gas passed through the hose portion of the umbilical cord to
a Research Appliance Corp. model 2343 "Stacksamplr" module. In the
module the gas was moved through the system by a leakless air pump
"to a Rockwell 175-S dry test meter, The dry test meter exhausted to a
calibrated orifice to measure the flow rate of the gases passing
through the sampling apparatus. A type "S" pitot tube was attached
to the sheath of the heated probe to measure the velocity head of the
flue gases near the tip of the probe nozzle. The orifice pressure taps
and the pitot tube were connected to a Dwyer dual 10 inch combination
inclined well type manometer. One half of the manometer measured the
orifice differential ( A H) and the other half measured the flue gas
velocity head ( A P).

The temperature of the flue gas was measured by a type "K" thermo-
couple connected to aIPyroMation digital temperature indicator,

The COz and 07 were measured with a Burrell "Industro” Model B
orsat from an integrated sample taken by withdrawing a constant flow
rate of gas from the stack and injecting it into a Tedlar bag. This
was done by drawing the gas through an in-stack filter via neoprene
tubing to a condenser and condensate collector ahead of a leakless
diaphragm vacuum-pressure pump. The pump discharged to the rotometer
and the Tedlar bag. The apparatus is equipped with valves to by-pass
the rotometer ahd bag when clearing the sample line as shown in figure 3,
Particulate Test Procedures -

The probe, filter and glassware was assembled and leak tested in
our lab before transporting to the job site. Three sets of equipment




were used, At the job site a preliminary pitot traverse was performed
to select the proper nozzle size. The nozzles were measured with an
inside vernier caliper and micrometer calibrated with a one inch
micrometer standard. _

The first and second impingers were filled with 100 ml of dis-
tilled water and the "Drierite" columns were connected just prior to
elevating the probe into position.

After leak testing the apparatus at 10 inches of mercury the probe
was inserted at the first sample point to start the test.

The isokinetic sampling rates were determined using a portable
desk top computer programmed to calculate the proper A H setting at
the flue gas temperature,'pressure, density and the assumed moisture
along with the temperature, A P and an assumed A H of the test module.
The sampling rate ( A H) can be determined in less than 5 seconds using
this technique.

The apparatus was leak tested after the test was completed at a
vacuum exceeding that encountered during the test.

The moisture content was determined from the amount of condensate
collected in the impingers and the difference of the tare and gross
weight of the "Drierite" desicant column. The desicant column was weighed
on an Ohaus 5 Kg industrial lab balance to the nearest half gram.

The filter media was dried in'a desicator at room temperature to
dryness before tare and gross weighing on a Stanton CL4D analytical
balance. '

The probe liner, nozzle, cyclone bypass and front half of the
filter holder were washed with acetone and brush after testing and
evaporated to dryness at room temperature in 500 ml beakers. The
beakers were dried and tare weighed prior to sample'evaporation and
gross weighed after allowing the samples to desicate to dryness. These
weights were accomplished with the Stanton Balance.

The integrated gas sampler was sEarted at the beginning of the
method 5 test with about two cubic foot of gas collected in the
tedlar bag at the end of the test. The sampling rate was maintained
constant during the test by maintaining a constant reading on the
rotometer,

The orsat analysis was performed on the gases contained in the




bag shortly after the test was completed.

Sulfur dioxide test apparatus and procedures.

A schematic of the test apparatus is shown in figure 4. The
gases were drawn through a heated pyrex probe with a fiberglass wad
attached to the sampling end of the probe. The probe was connected
to the impinger train where it first passed through a midget bubbler
containing 15 ml of 80% isopropyl alcohol. A wad of glass wool was
packed in the top of the bubbler to collect any acid mist carryover.
The gases then passed through two midget ihpingers,each containing
15 ml of 3% hydrogen peroxide solution followed by an empty midget
.impinger to collect the carryover from the preceeding impingers.

The midget bubbler and impingers were contained in an ice bath to
condense acid and water vapor. After leaving the dry trap the gases
passed through a "Drierite" column containing about 500 grams of
"Drierite" via rubber hose to remove the remaining water vapor.

The dry gas was transmitted to the module through a "polyflow"
tubing. In the module the gas was moved through the system by a
leakless air pump connected to the rotometer to measure the gas flow
rate and a Rockwell type "S" dry test meter to measure the gas volume.
The dry test meter was equipped with a thermometer located in the top
half of the gas meter to measure the temperature of the meter. The
gas from the meter was discharged to the atmosphere.

Class "A" burrettes and pipets were used for the titrations in
the lab analysis of the contents of the impingers.

The run was started shortly after the method 5 test was started
and ran for twenty minutes. Two runs comprised one test.

The calculations are shown in Appendix I.
NOx Apparatus & Procedure

The NOx sampling apparatus is shown in figure 4. Prior to
testing the absorbing solution was made by adding 2-8 ml of concen-
trated HpS04 to 1 liter of deionized, distilled water. After mixing,
6 ml of 3 per cent H0; was added. This solution was made just prior
to testing and was stored in a dark glass bottle away from sunlight.
25 ml of this solution was used for each test. Four tests were per-
formed dAuring of the three method 5 tests. The raw data and calculations
are shown in Appendix II.




Before taking a sample the system was leak checked by evacuating
the flask to the maximum vacuum and closing the valve to the pump with
the three way stopcock left in the evacuate position and the one way
stopcock open. The system was considered leak-free if the vacuum
remained the same for a period of one minute. The reading indicated
on the manometer was recorded along with the temperature of the flask.

The contents in the flask were shaken for at least five minutes
after collecting the sample. The samples were contained in the flask
for at least sixteen hours before transferring to plastic bottles.
The flasks were rinsed twice with about five ml portions of distilled
water that was added to the plastic bottle. The pH of the contents
of the plastic bottle was adjusted to about ten with one normal sodium
hydroxide. The bottles were marked and sealed for transport. The
barometric pressures were obtained from the local airport and
corrected for elevation.
NOx Lab Analysis
| 1) Spectrophotometer Calibration

The spectrophotometer was turned on and allowed to warm up for
about one hour prior to calibrating with a didymium calibrating
standard along with the procedures of standard practice for the
Perkin-Elmer model 44 linear absorbance spectrophotometer.

A KNO3j standard solution was made by dissolving 2.198 grams
of KNO3 in one liter of distilled deionized water in a 1,000 ml |
volumetric flask. Ten ml of this solution was dilluted to 100 ml |
in a 100 ml volumetric flask to use as a working standard where one |
ml is equal to 100 m-grams NOj3.

The spectrophotometer calibration factor was made by adding 0,
1,2,3 & 4 ml of the standard working solution to a series of five
porcelain evaporating dishes along with 25 ml of the absorbing
solution and 10 ml of distilled water. The pH of this solution
was adjusted to about 10 by adding NaOH (1N) before evaporating
to dryness on a steam bath., After drying and cooling 2 ml of
phenoldisulfonic acid was added to the residue., One ml of distilled
water and four drops of concentrated sulfuric acid was added and
titurated throughly with a polyethylene policeman. This solution

was stirred while being heated for about 3 minutes on the steam




bath. After cooling, 20 ml of distilled water was added and mixed
well. Concentrated NHjOH was added dropwise with constant stirring
until the pH was 10 by pH paper. This solution was added to 100 ml
volumetric flasks and dilluted to the mark with distilled water.
The contents were mixed throughly before transferring a portion
to the 25 x 105 mm round spectrophotometer cuvettes. The absorbance
of each of the solutions was measured and recorded at 410 nm wave
length using the 0 ml sample as the blank. The blank sample showed
the same absorbance as the distilled water. The absorbance for each
standard is shown on the data sheetin Appendix II.

2) Sample Analysis

All samples were returned with none of the liquid lost in
transit. The contents of the plastic bottles were transfered to 50
ml volumetric flasks and rinsed twice with 5 mlportions of distilled
water, then dilluted to the mark with distilled water and mixed
throughly. A 25 ml aliguot was piped into the 250 ml porcelain

evaporating dish and evaporated to dryness on the steam bath.

Since there were no solids in the solution the remaining procedures
were performed the same as the calibration standards.

The volume of the 2 liter sample flask was determined by
filling the flask to the one way stopcock bore and emptying it
into a graduated cyclinder for measurement. This was done with
water at room temperature.
Miscellaneous

All raw data and calculations are shown in Appendix I.
The Intent to test notification is included in Appendix II.

Submitted by

Ernest L.Kolm




Test. 1

Date 3/3/92
Time 9:57/11:90
PARTICULATE QUANTITY

Grains/f3 Dry STP @.0198
Pounds /Hr. 2.8331
GASEQUS EMISSIONS

502 Pounds/Hr 2.79
502 Parts/Million 17.9
NOx Pounds/Hr 2.47
STACK GAS CONDITIONS
Temperature ~dg. F 432 .0
Statiec Pressure-in H20 g.00
co2 - % 3.2

02 - % 16.4
H20 - % 6.5
Velocity - FPS 36.62
Stack Area - sqr. ft, 13.40
Gas Flow - ACFM 29445
Gas Flow (DSTP)} CFH 998281

SAMPLE TRAIN CONDITIONS

— s A S —

Pitot Delta P in H20
Orifice Delta P in H20
Temp. Meter - dg. F

Gas Volume - CF Dry STP

Barometer - in Hg
Probe Tip Dia. - in.
Isckinetic - Var. - %

@.2512

1.561
78
39.24

29.10

.313
99.9°

2

3/3/92
11:12/12:15

@.2153
2.106@

2.87
18.0
2.42

429 .9
@.90
3.1

. 16.5

5.4

36. 44
13.40
28266
962687

@.2400
1.61
95
39.61

29.1¢

.313
123.6

BELDEN BRICK, INC.

SUGARCREEK, OHIO |

NO.1 KILN,PLANT 3
COMPILED DATA

3

3/3/92
12:33/13:25

@.019¢0
2.5511

2.48
16.0
1.97

397.0
@.00
3.0

16.9
5.7
34.34
13.40
2761

939679

@.2220
1.44

- 98

38.66
29.1@
.313
183.6

Average

@.018@
2.49867

17.0
2.29

429 .3
o.00
3.1
16.6
5.6
36.79
13.40
28774

966882

Table 1
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CSA Q0.

COMPUTER NOMENCLATURE FOR CFR Method 5

DESCRIPTION

SYMBO UNITS

Vi METER VOLUME CUBIC FEET
Pbar BARCMETER INCHES MERCURY
AH ORIFICE DIFERENTIAL INCHES WATER
Pm ABSOLUTE PRESSURE OF METER INCHES MERCURY
tm TEMPERATURE OF METER °F

Tm TEMPERATURE OF METER °R

ts TEMPERATURE OF STACK °F

Ts TEMPERATURE OF STACK °R

Pg STACK STATIC PRESSURE INCHES WATER
Pga ABSOLUTE STACK PRESURE INCHES MERCURY
C PITOT COEFFICIENT DIMENSIONLESS
AP PITOT DIFFERENTIAL INCHES WATER
Q07 CARBCN DIOXIDE PERCENT

07 OXYGEN PERCENT

No NITROGEN PERCENT

[a9] CARBON MONOXIDE PERCENT

Md MOLBCULAR WEIGHT DRY LB/LB-MOLE
Vic VOLUME OF QONDENSATE MILLILITERS
As AREA OF STACK SQUARE FEET
Dn DIAMETER QF NQZZILE INCHES

An AREA OF NOZZLE SUARE FEET

Ms MOLECULAR WEIGHT OF GAS WET LB/LB-MOLE

Mn TOTAL PARTICULATE CATCH MILLIGRAMS

9 TIME -

11




CSA CO.
PARTICULATE CALCULATIONS FOR CFR METHOD $

Dry Molecular Weight 1b/lb-mole
Md = 0.44 (%CO3). + 0.32 (%02) + 0.28 (%N + %CO)

Dry Gas Volume (standérd conditions), £t3

Volume of Water (standard conditions), f£t3

Moisture Content (proportion by volume)
Byo = Vustd/(Vmstd + Vwstd)

Molecular Weight of Stack Gas (wet basis), 1b/lb-mole

Stack Gas Velocity ft/sec

Vg = 85.49Cp an'\{TS(an)IPSMS

Stack Gas Volumetric Fow Rate (dry  standard conditions), ft3/hr
Qs = 3600{1-By,o) VgAg(528/Tgavg)(Pga/29.92)

Concentration (particulafe in gas), 1b/f354gq dry
Cg = 2.205 x 10-6 M/Vpstd

Load (particulate in stack gas), lb/hour _
L = QgCg ’ "o

Concentration {particulate in gas), grains/flgyq dry
C“s =0.01 54Manstd

Isokinetic Variation, %
I =100T5({0.002669V 1 + (VRY/Tp)(Ppay + AH/13.6))/609VgPgA,

12
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CSA CO. NOy, DATA SHEET

TEST | DATH TIME  BAROMETER FLASK VACUUM | FLASK TEMP | FLASK
INITIAL FINAL INITIAL FINAL INITIAL FINAL VOLUMH

| & | i 950 | 29,1 |20 | 27.0 .3 b) ¥ JFo ToY0

g " te'lo | %) L0 | VT 5 Cg 70 2090

e T Y 1S | 2R 1% C TY.9 ol T 70 '9 53

3 Vo3| 2an 200 | e w3 1t lo 1961

SPECTROPHCTOMER CALIBRATION

ABSORBANCE OF ABSORBANT SOLUTION

A1=ABSORBACE OF 100

A2= " " 200
Al= " " 300
Ad= " " 400

SAMPLE DILLUTION FACTOR

A=SAMPLE ABSORBANCE

TEST A

[ A 03
B L0371
2 L0353
3 .029

g STD
g n
g 1]
g

&
999 1f)
qq&l-;n
962,687
q3%¢14

= 0

T .34

@ Fro=— -5
Gne Frows CPH -DSTP

SEE COMPUTER CALCULATION SHEET FOR. RESULTS. .

FOR [PELD €M Bﬁ-'ct

BY.,fﬂerﬂ”

LOCATION Ao ! Ky w

Pemmt 3

14




CSA (0. DATA SHEET (METHOD 5) .

TEST NO. | PLANT Becocan Barce SecARCAaELN DJ!A‘I'E‘.J/’/?_z
LOCATION Mo [/  Iier SrAc i 72 s nor 3 BY.£24 <7
BAROMETER(PR) 2 9. /c  AMBIENT TEMP ASSUMED MOISTURE "Y'"/i00)
MOUDULE NO.2+7% ) PROBE NO. /=5 FILTER NO, @ HEATER NO, > NOZZLE DIA. X
EST [ METER | METER OOND | FILTER | STACK | STACK | VACUUM | ORIFICE | VEL | TIME
POINT, VOLUME | TEMP(Tn) | TEMP | HEATER | TEMP | PRESS.| "Hg "HyO | HEAD
(vm) [IN |our]| °F | TEMP°F | °F(Ts)| (Ps) QH) (Pn)] P)
] 72 Jeo |be | dn | 260 [Zad & 3- 220 | 43155y
I {12 x e e | & 2y [ 19) { y =~ .o 1) Jror 02
2 102746 |63 | Wy LG 3qy \ .~ () e Y
> M r i (s leytivx | tyo 3G ¢ | 3~ by ‘X0 n
Y [N3s.x |9 (¢S THY |1 £ve | ae ! 1= 1 T 17
! LIRS EYH LR 25 297 ! 4 - A L2 g
1739y I=s Y6 9. | 2% 395 E <~ I & RS
2 |9avv.o |69 [y 1T ud 2 s EEEY | Y fr7 2 e
D [hues [ [V Ty L Yo § | H . ) Y 1
L | vso,u |a9 |T% | oy T30 | g 1 b 15 2 | ¥
) 13So.ulSy |7E T H§ | ¥¥ } YoS k) 17 R (T
) 1su,r [ gu e | <k 150 Yo el L 2 L5
S REERIEFAES Ly 251 | wnm ! 4 19 . 30 So
> [ Vet 91 g¢ |65 Yy ) Y j ur 2.0 3 rr
Y65 .8 ag |2y ug % So | I s 1,0 ySX | titoa
!
|
|
|
1]
{Vim) ‘{’rﬂ F4.117 [ :
AVERAGE 23 khkk | kxkhxk | o | o MAX S LS s ] e MINUTE]
INTEGRATED GAS SAMPLEY 1o AVG | No= 6.9 CONDENSATE COLLECTED
0y 3.3 [3:v 39 |32 [ FINAL INITIAL TOTAL
Oy 16,5 J1ewl 1.9 17¢,7 | DRIERITE 94t 4 q 51/ o,
(5] IMPINGER 243.49 2000 +3.9
FILTER WT PROBE WASH WT IMPINGER WASH WT GRAND TOTAL 4% .4
GROSS . 6747 156 6L q¥ " LEAK RATE @ {56 "Hg=< 02}
TARE (637 | T¥L .06003} [ STACK AREA (As)/). o F2
NET ,01)6 YK AVG SQ RT AP .Secor | -

TOTAL PARTICULAT WT (Mn)

20.5

Mg |

195




Z.F.A. METHOD S
DATA INFUT
Fbh.In Hg Barometer - e o o e e e e 2L 10
VM, £t73 Mater Volume at,.@
zH.In H2Z0 Orifice Differential - m e i e e e e 1.5
FG.In HZ®@ Stack Static Fressure ' @
Tm.F Meter Temperture - e e e e e i e e i e 78
Ts.F Stack Temperture 4@z
CF Fitot Coefficient ——mieme—eer e e e 34
~wmnF L In HZD Average Sguare Root OFf Delta F 2007
4 Coz Carbon Dioxide —e e o e o e et e e e F.2
% 02 Oxvgen 16.4
% N Nitrogen —————mm e e e 80.4
YCL .M1 Yolume OFf Condensate 48, &
AS. £12 Stachk Area —o i i e o e e e 1%.4
MN . Mg Total Farticulate Catch Weight 50.5
@,Min Test T hME o o o e e e e ot &Q
DN, In Diameter Of Nozzle S
RESULTS
Fma.In Hg Absolute Meter Fressure ——— == — e e 29.21
FSA,INn Hg Absolute Btack Fressure 29.1
MD Molecular Weight Dry Gasg ———————rem—m e e m 29.17
MS Molecular Weight @ Stack Conditions 28.355
VMSTF.ft3 YM Standard Temp.& Fress. Dry ——ee—m————e——— 329,24
VWSTF, #+3 VM Standard Temp.& Fress. Wet 2.2%
BWO.% MOLBELFE — e o e e e e e e g.51
I.% Isokeinetic Variation 99.00
Ve . ft/Sec Stack Velocity —————————mm—o———— s s — e RO .62
GA . ASCHEM S5tack Gas Flow (Actual: 294475
A5, FLI/HR Stack Gas Flow (Dry 5TF) ——e———mm—m e e 298261
L., #/Hr Emission Rate . 2.87
CE.#/5CF Farticulate Emission —orr s e e o 2.BIVEEVE-DL
C""5.6-n/SCF Farticulate Emission @.2172

BELDEN BRICK INC
SUGARCREE. 0OH

EILM 1 FLANT 3
R/I/RE
TEST 1

16




| csa co.
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

TEST NO [~—! PLANT B eEcven PBaick paTE 3/3/ e
LOCATION Mo ( [&icw, Pemar BY <K T

vm Tm ROTOMETER TIME '\ pb t9./¢°
(13, Vo 5¢ 3 9855

) ¢zo 59 1 1O e

1.8y 3 S q 3 1 es

ot N 3 & lo

IENE) AW p) lo: 1§

J3 7 : — 2.0 WA Vmgtgd = K1 Y(Vm) (Pb)./ (Tm)
Vm -4 9 avg 60 :

Vmged = 17.64 (1,001 )( 899 )( 2102 ) /(460 +60 ) = ,uké

1St TITRATION [ 2nd TITRATION | 3rd TITRATION | AVERAGE | V;, TITRATION
vt 7.9 179 —_— 2.9 T
Csop = Ka(Vt - Vb){N)(Va)/{Vmgtq){Vsoln)

0.00007061( tTha - || YJ{,009Y)( o )/(,8¥6 (.00 )
& ’ -

= 2% a0 1b/£3DSTP
SOy PPM = (Cs03)(6.037 X 10+6) = 1.
SO3 LB/HR = {Cso2){ 44a%,»%) £3/Hr DSTP*) = T
$02 LB/mmBTU = SOz LB/HR / . ————\ mmBTU/HR—T " -

E ]

*FROM METHOD 5 CALCULATION "Q"

Cso; = Concentration of sulfur dioxide - lb/dry standard cubic foot
N = Normality of barium perchlorate titrant

Pb = Barometric pressure - inches Hg

Tm = Temperature of meter - OF

Va = Volume of sample aloguot - ml.

vm = Volume of gas at meter temperature and pressure - £3

Vmgeq = Vm corrected to standard temperature and pressure - £3
Vsoln = Total volune of sample solution - ml

Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor - dimensionless

Ky =.17.64

Ky = 7.061 X 10-6

&
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CSA CO,
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

TEST Ng !~ PLANT RBeEcoei Baice paTe 32 16
LOCATION Mé& | 1< cw Piant 3 BY 5504 Gy

vm Tm ROTOMETER TIME Pb 29.t10

| 24 .28 'yl 3 tolze

Y.-158 (& by 35

yq,1%7 71 ) e

v agl 2y s} Cug

S, 1< 76 3 So

v, 2L

Vmgtd = K1 Y(Vm) (Pb)/(Tm)

vm 9 > | ayg T ‘

Vinged = 17.64 (vaer )RS ) (290 )/ (460 + )y = %638

1St TITRATION | 2nd TITRATION | 3¥4 TITRATION | AVERAGE Vi, TITRATION

Vvt i ¢.0 - 1¥,0 12,0 T
Csoy = Ka(Vt - Vb)(N)(Va)/({vmgtg)(Vsoln)

= 0.00007061( t&0 - J(.00%0 ) (20 )/( ,8B3S )( 1¥® )

- 'J,&l . Kii.-" 1b/f3DSTP ' -
SO PPM = (Cs02)(6.037 X 10%6) =  16.9)
SOz LB/HR = (Csopz)( 29,3 %'  £3/Hr DSTP*) = ¥R
§02 LB/mmBTU = SOz LB/HR / mmBTU/HR =

2,77+ 1 ko i o /A

*FROM METHOD 5 CALCULATION "Q" — b—'” I Au_j‘_’_l.

. -
Csos = Concentration of sulfur dioxide - lb/dry standard cubic foot
N = Normality of barium perchlorate titrant

Pb = Barometric pressure - inches Hg

Tm = Temperature of meter - OF

Va = Volume of sample alogquot - ml

vm = Volume of gas at meter temperature and pressure - £3

Vmgrg = Vm corrected to standard.temperature and pressure - f3
Vsoln = Total volune of sample solution - ml-

Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor -~ dimensionless

Ky =.17.64 . : .
Ky = 7.061 X 10-6 . | (,)
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EPA METHOD 7

(NOx)
Barometer, Initial = 29.10 Inches Hg (Pbi)
Flask Vacuum Initial = 27.00 Inches Hg (Pfi)
Flask Temp. Initial o 58.9 Degrees F (T£fi)
Barometer, Final @ 29.86 Inches Hg (Pbf)
Flask Vacuum Final = @.30 . Inches Hg (Pbf)
Flask Temp. Final m 72.00 Degrees F (Tff)
Flask Volume = 2040 M1. (VE)
Pi = Pbi - Pfi = 2.12 Inches Hg Absolute
Ti = 460 + Tfi = 518 Temp. Absolute Degrees R
Pf = Pbf - Pff = 2B.76 Inches Hg Absolute
Tf o 46@ + Tff o 530 Temp. Absolute Degrees R .

Vsc = 17.64 (VE - 26ml.) ((Pf / Tf) - (Pi / Ti)) = ml. STP = 1784.7

Spectrophotometer Calibration Factor = Ke

A1 = Absorbance of 120 ug Standard = .11

A 2 = Absorbance of 200 ug Standard = .21

A 3 o Absorbance of 390 ug Standard = .3095

A ¢4 = Absorbance of 490 wug Standard = .395

Kc o 10@({(A1 + 2Az + 3A3 + 4A4a) / (A12 + A22 + A32 + Aq2))= 991 .0
A = Absorbance Of Sample = @.235 , F= Dilution Factor = 1.08@

M = Total ug NO2 Per Sample = 2 x Kc x A x F = 69.369

C = Sample Concentration = 6.243 x 185 x M / Vsc = 2.4265 x 1@-8

QS From Method 5 Or Gas Volume Calculation = 998281

C x Q@5 = 2.422 LB/HR

BELDEN BRICK INC
SUGARCREEK OH
KILN 1 PLANT 3
3/3/92

TEST 1A
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EPA METHOD 7

{NOx)

Barometer, Initial = 29.10 Inches Hg (Pbi)
Flask Vacuum Initial = 27.0@ Inches Hg (Pfi)
Flask Temp. Initial = 68.0 Degrees F (T£1i)
Barometer, Final = 29.6€8 Inches Hg (Pbf)
Flask Vacuum Final = 0.50 Inches Hg (Pbf)
Flask Temp. Final = 70.20 Degrees F (T££)
Flask Volume = 2098 M1. (VE)
Pt = Pbi - Pfi = 2.12 Inches Hg Absolute .

Ti o 460 + Tfi = 528 Temp. Abs=olute Degrees R

Pf = Pbf - Pff = 28.56 Inches Hg Absolute

Tf = 460 + TEf = 530 Temp. Absolute Degrees R

Vse = 17.64 (Vf - 25ml.) ((Pf s Tf) - (PL / Ti)) = ml. STF = 1818.9

Spectrophotometer Calibration Factor = Ko

A 1 o Absorbance of 18@ ug Standard o .11

A 2 = Absorbance of 20@ ug Standard = .21

A 3 = Absorbance of 3@0@ ug Standard = .385

A 4 = Absorbance of 49@ ug Standard o .385

Ke = 180((Ar + 2A2 + 343 + 4484) / (A12 + A22 + Aa2 + Au2))= 991.0
A = Absorbance Of Sample = @.237 , F= Dilution Factor = 1.000

M = Total ug NOz Per Sample = 2 x Kc x A x F o 73.333

C = Sample Concentration o 6.243 x 1@8-5 x M / Vsc = -2.5182 x 109-°%

QS From Method 5 Or Gas Volume Calculation = 998281
C x Q5 = 2.514 LB/HR

2,40+ 0,5 Z . @7 LB/H‘_ Ave Teer |
"

BELDEN BRICK INC’
SUGARCREEK OH
KILN 1 PLANT 3
3/3/92

TEST 1B
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CSA (0. DATA SHEET (METHOD 5)

TEST NO. ¥ PLANT /3¢ cnea Price DATE ¥1/ay
LOCATION M6 1 K e ms PeawT 3V i BY_ &k Gr
BAROMETER(PR) 2% ¢o AMBIENT TEMP ASSUMED MOISTURE "Y', 00
MOUDULE NO.™we3:1 PROBE NQ. » - FILTER NO. 5 HEATER NO. ¥ NOZZLE DIA. f(;
TEST | METER METER COND | FILTER | STACK | STACK | VACUUM | ORIFICE | VEL [ TIME
POINT| VOLUME | TEMP(Tm) | TEMP | HEATER | TEMP | PRESS.| "Hg "Hp0
{vm) _|IN |our| °F | TEMP°F | °F(Ts)| (Ps) Q) (Pm)] AP)
] 855 190 | S¢ | 46 | Y4 N 7 o Y [, nila
\ 7¢%. S [ % gg | &y LS T i iy o 1y 3
2 1973 ¥ Jjeo %0 | 5 | +M¥ | Ui H+ A8 |.3e 12
1 TThH {jee | Q0 T ks & 1y o 1, RL ]
Tl Mamive %% [ sy [TE%e 1oy “- KOO ERY S B0
[ Y s [Gp | g™ 150 |Has ! “- [ 2T 113
4 - RN ITYEET 56 25 un $ H~ Vi x L7 3§
Z IseHlic [esv ] sk LAY 4277 - b~ LY I 1P
7 JanY Jlon {9 [ 5% T30 L9 o= LT .5 Y
G 796 [wor [ dL | 5S¢ 2 <0 | Sy L -~ NG ESEGE
\ qate) AN 915y 5o Yl a b) Lo 2487 s
\ 198 ° |1ee (R i B L So e . 3 ), & 1t (1o a
rIETNAE R S | 2Se <l 4o Y b J¥ os
3 05,3 |loo [ 92 S0 150 R v I = «lg to
“ | $og,e (1668 | se 50 EVEN s e~ [.12 K]

(Vim) 42,71 [99.1] %07

AVERAGE 95 *hkk | Axkhkk |47 9 ) MAX § | LeY [.dol¢e MINUTES
INTEGRATED GAS SAMPLE AVG [N»= §o.4 QONDENSATE COLLECTED '
0y 3.0 3. N FINAL INITIAL _TOTAL

05 6.5 |16.5 16,5 | DRIERITE CIS A Qer. ) H.¢

a IMPINGER 243 L Twe O ¥3. 6

FILTER WT PROBE WASH WT IMPINGER WASH WT GRAND TOTAL 9F¢ §

GROSS . & ¥9% 161, 6354 ”véé;" LEAK RATE @)0 "Hg= $o%

TARE , b5 7 tEl. G199 ! STACK AREA (As) 13,2 fZ

NET .,otu\ YR AVG SQ RT QP .4%00

TOTAL PARTICULAT WT (Mn) 3 g .3 Mg |
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DATA INMFUT

#b.In Hg
VM, £t3
sy I HZ20
F5,In HZO
Tm.F

Ts,F

—F
o F L In H20
% COZ2

~ GZ

Z N
VCL. . M3
AS, Ft2
MM, Mo
@.Min

DN, In.

RESULTS

Fma,In Hg
FSA,In Ha
MD

MS

VMBTR, ££3
VWSTF, ft3
BWO.%

I.%
vE.+tt/5ec
QA ,ASCFM
As, ft3/HR
L8/ Hr
CS5.,#/5CF
C’'"8.,Grn/SCF

BELLDENM BRICH

I/E/92

TEST &

SLF.A. METHOD S
Barometer ————m————— e e
Meter Yolume

drifice Differential -——r--m———m——w—m—mm— o

Stack Static Fressure

Meter Temperifure ——— s i e s e o

Stack Temperture

Fitot Coefficient ———————=w—meee———————

Average Sqguare Root 0OFf Delta F

Carbon Dioxide -—-————————————momo——— e

Oxygen

Nitrogen =———————=—mr s s s e

Yolume Of Condensate

Stack AFrea == e e e e e e

Total Farticulate Catch Weight

TESt TiME = e i i i s s s e e e e

Diameter 0Of Noz=zle

Absolute Meter PreSsure ——-e——mmm——————

Absolute Stack Fressure

Molecular Weight Dry Gas —————————w—wm—- :

Maolecular Weight @ Stack Conditions

VM Standard Temp.& Fress. Drv ——-———m———

VM Standard Temp.&% Fress. Wet

MOistUre ———— o e i e s o e o e e e

Isokeinetic Variation

Stack Velocity ——————————m=me e

Stack Gas Flow {(Actual?

Stack Gas Flow (Dry STF) —————emmemmm—e——

Emission Rate

Farticulate Emission -—-————-——==——m—wm——-r

Farticulate Emission

INC
SUGARCREEF. OH
EILN 1 FLANT

-

-

22

LAELE

el e

. - i

29.10
29.16
28.5%
39.61
2.28
5.4%
10Z.64
Ihb.40
29266
6687
2.11
2.187629E-06
@.a15%




Csa CO.
EPA METHOD & (SULFUR DIOXfDE) DATA AND CALCULATION SHEET

TEST NO L~ | PLANT Beéwvs e [Racr DATE Y/V/Sa
LOCATION Mo | KiLw Pimwawrd BY &tk Gr

Vm Tm ROTOMETER TIME Pb 21,10
125.1¢go Ts 3 tets

$ .58} 76 3 20

S &9 19 > 25

§, v &t S 3o

S, €% 3 3 315

5 150

Vmgtg = K1 ¥Y(Vm){(Pb)/(Tm}

Vm 869 avg 19

Vigtg = 17.64 (Lot (YU ) (2% }/(460 + 79 ) = IVpiE

’1&3 TITRATION | 204 TITRATION | 3¥d TITRATION | AVERAGE | V), TITRATION
vt | B

11, ¢ (S | 16 e o
Csoz = Ka(Vt - Vb)(N)(Va)/(Vmgrg)(Vsoln)
= 0.00007061( 1 1.%5~ 1 (.00 )( Lo )/(Mgrd )( too )
= _3.1635 w8 ®1b/£3DsTPR : -
SO, PPM = (Cso3)(6.037 X 10-6) = \%\7
S0 LB/HR = (Csoz)( %1, 68  £3/Hr DSTP*) = .94
S0z LB/mmBTU = SO LB/HR / mmBTU/HR =

*FROM METHOD 5 CALCULATION "Q"

Csoy = Concentration of sulfur dioxide - 1lb/dry standard cubic foot
N = Normality of barium perchlorate titrant

Pb = Barometric pressure - inches Hg

Tm = Temperature of meter - ©F

Va = Volume of sample aloguot - ml

Vm = Volume of gas at meter temperature and pressure - £3
Vmgrg = Vm corrected to standard temperature and pressure - £3

Vsoln = Total volune of sample solution - ml -

Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor - dimensionless
Kq 17.64

K2 = 7.061 X 10-6

23




TEST NO 2- 2

CSA CO.
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

PLANT RB€rpen RBatek

DATE I /2/fN\.

LOCATION MO | ic tm Peamsr BY izl Or
Vm Tm ROTOMETER TIME Pb 2%,10
\v 5,959 L 3 tms
¢ )2y - 3 So
€. 2¥¢ € «f 3y S5s
6. HY 1 &S 3 12\ 60
L.kl st 3 os
, Vmgtg = K1 Y(Vm}(Pb)/(Tm)
Vm .42 avg &4
Vmgeg = 17.64 (Lol J{.69L ) (10 )/ (460 + 3% ) = 6536
1St TITRATION | 2nd TITRATION | 3Xrd TITRATION | AVERAGE | Vi, TITRATION

vt 13.6

/3.6

'3lL D’

C502 =

= 2. 8525x16"“ 1/£3psTP

S0 PPM =
S07 LB/HR =

SO0> LB/mmBTU =

(Cso3) (

(Cs03)(6.037 X 10+6) =

g1, (87

SO3 LB/HR /

*FROM METHOD 5 CALCULATION "Q"

Ko(vt - Vb)(N)(va)/{Vmgtq)(Vsoln)

= 0.00007061( %6 - .} Y(.o0aY ) { o

17T.26

J/les3e ) (v )

f3/Hr DSTP*) =

2. S

mmBTU/HR =

2,994 1.15112'“ LB fur AvErnGE

T ey
191D g Rom Avernts

8PP Al

L

Csoz = Concentration of sulfur dioxide - 1lb/dry standard cubic foot

N =
Pb
Tm
Va
vm
vmsd=
Vsoln =

nopn

"

Y =
Kq

= 17.64
Ko =

7.061 X 10-6

Normality of barium perchlorate titrant
Barometric pressure - inches Hg
Temperature of meter - ©F
Volume of sample aloguot - ml
Volume of gas at meter temperature and pressure - £3

vm corrected to standard temperature and pressure - £3°

Total volune of sample solution - ml

Vb = Vvolume of titrant used for blank - ml

dry gas meter calibration factor - dimensionless

24




EPA METHOD 7

(NOx)

Barometer, Initial = 29.12 Inches Hg
Flask Vacuum Initial = 27.92 Inches Hg
Flask Temp. Initial = 73.0 Degrees F
Barometer, Final = 29.06 Inches Hg
Flask Vacuum Final = 0.10@ Inches Hg
Flask Temp. Final = 70.00 Degrees F
Flask Volume = 1853 . : M1.

Pi @ Pbi - Pfi =
Ti = 460 + Tfi =
Pf = Pbf - Pff =
Tf = 460 + TEff =

Vse = 17.64 (VE -

Spectrophotometer
A1 = Absorbance
A 2 = Absorbance
A 3 = Absorbance
4 ¢« pg Absorbance

Kc = 1@@((A1 + 2A

2.19 Inches Hg Absoclute )
533 Temp. Absclute Degrees R
28.96 Inches Hg Absolute

530 Temp. Absolute Degrees R

25ml.) ((Pf / Tf) - (Pi s Ti)) 2 ml.

Calibration Factor = Kec

of 12@ ug Standard = .11
of 20@ ug Standard = .21
of 328 ug Standard m .365
of 408 ug Standard @ .395

(Pbi)
(P£i)
(Tf1)
(Pbf)
{Pbf)
(Tff)
(VE)

STP

2 + 3A3 + 4A4) / (Ar12 + A22 + A32 + pA4a2))=

1724.4

991 .0

1.00a

A = Absorbance 0Of Sample = @.835 , F= Dilution Factor =
M = Total ug NO2 Per Sample = 2 x Kc x A x F = 69.369
C = Sample Concentration = 6.243 x 12-%5 x M / Vse = . 2.5115 x 10@-6

QS From Method 5 Or Gas Volume Calculation = 962687

C x QS

2.418

BELDEN BRICK INC
SUGARCREEK OH
KILN 1 PLANT 3
3/3/92

TEST 2

LB/HR
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CSA (0. DATA SHEET (METHOD 5)

TEST NO. % PLANT BEvo€n Bricx DATEXA /52
LOCATION Mo ) KaiLes Peanir 3 BY Lk ST
BAROMETER (Pg) +%.1°  AMBIENT TEMP ASSUMED_MOLSTURE YTy
MOUDULE NO,”x2%; PROBE NO.3»--1 FILTER NO. ¥  HEATER NO. & NOZZIE DIA. Ao
TEST [ METER | METER COND | FILTER | STACK | STACK | VACUUM [ ORIFICE | VEL | TIME
POINT) VOLUME | TEMP(Tm) | TEMP HEATER | TEMP PRESS.] "Hg "HzO - | HEALS
(vm) - {IN |our| °F | TEMP°F | °F(Ts)| (Ps) | Oy (Pm)| OP)
J Foe.%w lgr [T | Seo. Uy Hif e & k] I\ o AT inay
v BT o 19y (o s | S0k | W6 ' N Le 1S 24
2 | 8755 lipr |53 | S 2 5o Yol ) AN T 73
Y | Be¥.n Jroe [ U | MY Ly o 39} 3~ L6 ) 1
o €29 [ioe [ | He I 394 34 i3 o 1S ¥l
T Earw | Ay gy | Ny 2 %0 3 vy Y~ I ¢ sl
1 338 Jive 1Y 1 Se To5n 3t u- I, ¢ V13 Ly
v [ 82r%.9 [103 [ %y | se LSO I&¢ Y- i s , 1Y b )
i) £33, 8 [t sw | se 250 TRk N I, € kX 5e
M ERIN TSI KD vy [ OIRY o 1§ YRR
\ I4F iow |9 Y Se a Vs I eq 4 t. g LA ac
b 1 %39 ¢ Jree |49 | Je 1ty 391 4 1wy L2y (o
NIRRT e[S | 5 +<0 19y Tr- Lg 27 15
J | ss0 Jiest] SCT 54 ) s = X Y 20
FHEETRINMT A 2% | 1% § - m R 75
-
{vm) 41, ? 1ol 13.¢ )
AVERAGE Yy Kkkk | kxkkkk |39 & IMAX & | hyd  1,221] 6 o MINUTE]
INTEGRATED GAS SAMPLE AVG { No= 7o, CONDENSATE QULLECTED
0o 3,0 |[J.0 3 |~ FINAL INITIAL TOTAL
O . Q| 165 16.9 | IRIERITE 9%0.7 63,9 [
o8] IMPINGER ML Y LOO - & HLE
FILTER WT PROBE WASH WT IMPINGER WASH WT GRAND TOTAL “9:%
GROSS (4 # 5o 18,5725 17 LEAK RATE @ || "Hg=C, 61
TARE (& #45 18Y  Sy54 Al STACK AREA (As) /3.4 fZ<]
NET 108 0174 _ AVG SQ RT AP ,4706
TOTAL PARTICULAT WT (Mn) 7 & Mg | .
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EN.A. METHOD O

DATA INPUT

Fb.In Hg B OME LBy e e e e e e e e e e — 29.10@
VM, ££7 Meter Volume 41.%
~=HaIn H20 Orifice Differential ———————————m———— e 1.44
FG.In HZB Stack Static Fressure 0]

Tm,F Meter Temperture ——————— e : 28

Ts.F Stack Temperture 397

CF Fitot Coefficient ~————mmm——————————— e .84
s In HEB Average Square Reoot OFf Delta F L4704

% coz Carbon Dioxide - ————————————mmm— 3.0

% 02 Oxygen ) 16.9

“ N Nitrogen —-————————m e 8@.1
YCOL.M1 Volume OFf Condensate 49 .4
AS, L2 Stack fArea ——————————-—— e e 13.4

MN . Mg Total Farticulate Catch Weight 47 .6
@.Min Test TiM@ ———— e e e i e e — f=1%]
DN.In Diameter OFf Nozzle - 313
RESULTS

Fma.In Hg Absolute Meter Fressurg ———————=——mre——— . 29.21
FSa.In Hg Abzolute Stack Fressure 29.10
MD Molecular Weight Drv Gas ——————————————— 29.14
MS Maolecular Weight @ Stack Conditions 28.52
VMSTR, f£2 VM Standard Temp.& Fress. Dry —————————— IB. &6
VWSTF, ft3 VM Standard Temp.& Fress. Wet 2.FE
BWO % Moisture ————me———————— e e e 5.469
I.% Isokeinetic Variation 103.6%
VS, ft/Sec Stack VeloCity - o o s o e e 24,54
QA ,ASCFM Stack Gas Flow (Actuall i 2746102
AS.ftZ/HR Stack Gas Flow (Dry STF) ————eeeemem e QRERLT?
L.#/Hr Emission Rate 2.95
CS.#/5CF Farticulate Emission —————————=mmmee——— 2.71483IE-D6
C''S.6rn/5CF Farticulate Emission @.21370@

BELDEN ERICHK INC
SUGARCREEK. OH
291 9 I FLANT 3
I/3/92

TEST =
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CSA CO.
EPA METHOD 6 (SULFUR DIOXIDE} DATA AND CALCULATION SHEET

TEST NO O-! PLANT R ber~ Brick DATE /M /6n
LOCATION K20 | 1£1¢ 1n Pruwr BY bk Gr
vm Tm ROTOMETER TIME Pb t9.te
v 85! v by RRS Y -
' 6,95¢ 5 3 D
127, Lng v 3 Yo
(11 . 541 %6 ) ug
127, 6 5q ) K So
by 65
Vmgtg = K1 Y(vm){(Pb)/(Tm)
vm 97 % avg ¥4
VMgt = 17.64 (hest ) (W ) (296 )/ (460 + 84 ) = .q213¢%

__11st prTRATION | 2nd TITRATION | 3Xd TITRATION | AVERAGE | Vj, TITRATION

Vti L. q 16,8 l6.§5 0!
Csop = Ka(Vt - VD) (N)(Va)/{Vmgtg)(Vsoln)
= 0.00007061(1695 ~ .V )(e0% ){~o )/( ,403F )(1°e )
= 2,509y x10”" 1b/f£3DsSTP | )
SOy PPM = (Cso03)(6.037 X 10+6) = 15,15
SO2 LB/HR = (Csop){ 939,419 £3/Hr DSTP*) = 2,36
SO0 LB/mmBTU = SO LB/HR / ~ mmBTU/HR =

*FROM METHOD 5 CALCULATION "Q"

Cso = Concentration of sulfur dioxide - lb/dry standard cubic foot
N = Normality of barium perchlorate titrant

Pb = Barometric pressure - inches Hg

Tm = Temperature of meter - COF

va = Volume of sample aloguot - ml

Vm = Volume of gas at meter temperature and pressure - £3

Vmgeq = Vm corrected to standard temperature and pressure - £3
Vvsoln = Total volune of sample solution - ml"~

Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor - dimensionless

= 17.64

K1
Ky = 7.061 X 10-6
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CSA CO.
EPA METHOD 6 (SULFUR DIOXIDE) DATA AND CALCULATION SHEET

TEST NO__3~%  pranT Becvea Berck DATE Y/ 3{%)
LOCATION Mo | Kiew Peawr 3 BY _Atk &
vm Tm ROTOMETER TIME Pb 29,10
L es T ey 3 3 or
7.9 0 e 3 %
& L0 &8 K '
g2t 51 J B
- L W Cf"-o 2 R W
T 5%%
: Vmgeq = K1 Y{(Vm)(Pb)/(Tm)
vm BTt | avg 87
Vigeg = 17.64 (oo )( .81 Y{( 2% )/(460 + 87 ) = 519

18t TITRATION | 2nd TITRATION | 3X4 TITRATION | AVERAGE | Vj, ‘TITRATION

vt 16,4 16, M YRV T
Csop = K(Vt - Vb)(N){Va}/(Vmgtg)(Vsoln)

= 0.00007061 (6" — ) )(,06aF)( L& )/ (%1% )( 1> )

- 2541 vio”" 1b/£3psTP T a
SO PPM = (Cs02)(6,037 X 10+6) = 14, b
502 LB/HR = (Csoz)( 939, 47% £3/Hr DSTP*) = .2, 5%
502 LB/mmBTU = SO LB/HR / mmBTU/HR =

z_._}__t_*_’:_f'_’= l;.qv L afun Aveaneé

*FROM METHOD 5 CALCULATION "Q" - = '

00 Ymin - ¥r

Cso; = Concentration of sulfur dioxide - lb/dry standard cubic foot
N = Normality of barium perchlorate titrant
Pb Barometric pressure - inches Hg

Tm = Temperature of meter - OF
Va = Volume of sample aloquot - ml
Vm = Volume of gas at meter temperature and pressure - £3

Vmgtq = Vm corrected to standard temperature and pressure - £3
Vsoln = Total volune of sample solution - ml

Vb = Volume of titrant used for blank - ml

Y = dry gas meter calibration factor - dimensionless

Ky =.17.64

Ky = 7.061 X 10-6

29
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(NOx)
Barometer, Initial = 29.10 Inches Hg
Flask Vacuum Initial = 27.0@ Inches Hg
Flask Temp. Initial = 72.@ Degrees F
Barometer, Final = 29.06 Inches Hg
Flask Vacuum Final =, ©.3@ Inches Hg
Flask Temp. Final o 73.00 Degrees F
Flask Volume o 1951 Ml.
Pi = Pbi - Pfi = 2.19 Inches Hg Absolute
Ti = 46@ + Tfi = 532 Temp. Absolute Degrees R
Pf = Pbf - Pff = 28B.78 Inches Hg Absoclute
Tf = 460 + Tff = 530 Temp. Absolute Degrees R

Vsec = 17.64 (Vf -

Spectrophotometer

A 1 = Absorbance
A 2 = Absorbance
A 3 = Absorbance
A 4 o Absorbance

Ke = 19@((A1 + 2A

EPA METHOD 7

(Pbi)
(Pfi)
(TE£i)
(Pbf)
(Pbf)
(TE£L)
(VL)

25ml.) ((Pf / T£) ~ (Pi / Ti)) = ml. STP = 1709.5

Calibration Factor o Kc

of 10@ ug Standard = .11
of 200 ug Standard = .21
of 308 ug Standard o . 3085
of 4200 ug Standard = .395

2 + 3A3 + 4A4) / (A12 + A22 + A32 +

Ag2))= 991.0

A = Absorbance Of Sample = #.9229 , F= Dilution Factor = 1.000
M = Total ug NOz Per Sample = 2 x Kc x A x F = 57.477
C = Sample Concentration = 8.243 x 18-5 x M / Vsc = .2.0992 x 10-8

Q5 From Method 5 Or Gas Volume Calculation = 939679

C x Q5 = 1.972

BELDEN BRICK INC
SUGARCREEK OCH
KILN 1 PLANT 3
3/3/92

TEST 3

LB/HR
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/

AIR POLLUTICN SOURCE TESTING PHOMNE -216- 525-5119

CSA CONPANY

CUSTOM STACK ANALYSIS

24661 CENTER ROAD
P.O. BCX 2730

, ROUTE 5

ALLIANCE., OHIO 44501

GENERAL

Source emission tests will be performed at _Recpen Brick
Deog o~ Y on__Juey 1 19¥ . with testing to
commence at about Slve  O'clock = AM PM as per INTENT

TO TEST NOTIFICATION.
The sample train is a Research Appliance Corp modle 2043 using
a M,pex  lined probe heated to 2:o  OF, The filter media is
Ale fireencersss  enclosed in pyrex holders heated to 252 _ OF, The
contents of the impingers will be used for (a) - moisture
determination only, (b) """"‘"““:moistdre determination and particulate

weight. The gas drying agent after the impingers is calcium sulfate
contained in a "Drierite” desicant column. The probe and glassware

will be washed using _HAecg towe & BauswH . If impinger contents
~are used as part of the particulate weight, they will be dried by
T ~ __at_—"——--9C, The test and analytical procedures

used are as per latest FEDERAL EPA REGULATIONS AS WRITTEN IN THE
FEDERAL REGISTER.
-~ _An equivalent emissions opacity test is requested

DESCRIPTION OF PLANT OPERATION
Canl twvews ¥ricre @\

STACK AND VENT DESCRIPTION
See SxkeTcecHES
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AREA = 13,4 £2
EQUIVALENT DIA. = 44"
EQUIV. DIA. UPSTREAM = 7.1

EQUIV. DIA. DOWNSTREAM

2+

y BELDEN BRICK
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STAINLESS STEEL PROBE

:;;rf‘STACK

FILTER

ICE

WATER-1L|

CONDENSER =]

NEOPRENE TUBING

ORSAT

S
/\

2.3 CUBIC FOOT
TEDLAR BAG

THREE WAY VALVE

PURGE

35

R
. _:T_;""'—""—C
i ;gfb -1
?-gi;ﬁb r
af TR |-
i~ V o B
‘a ' POLYFLOW
Y e, v TUBING
ROTOMETER

FLOW CONTROL VALVE

I':>£;B‘.|f-PJlSS VALVE

PRESSURE-VACUUM PUMP

INTEGRATED SAMPLER

FIGIHRE 1




NO. 1235 GELMAN FILTER HOLDER WITH TYPE A-E FILTER

"///—316 STAINLESS STEEL PROBE

VUCUUM TEST GAGE
" N b KPUMP VALVE

ONE WAY STOPCOCK

ONE WAY STOPCOCK
THERMOMETER '
2 LITER BOILING FLASK

VACUUM PUMPS

METHOD 7 NOy SAMPLE APPARATUS

'5 8 FIGURE 4




he0 2,

Jr 2l

i=———1

15 o] .

) HEATED PYREX LINED PROBE. END PACKED WITH QUARTZ WOOL
) MIDGET BUBBLER. TOP PAKED WITH GLASS WOOL
) MIDGET IMPINGERS. EACH FILLED WITH 15 ml OF Hp02 (3%)
) MIDGET IMPINGER. DRY TRAP
) ICE BATH

) DRIERITE COLUMN, FILLED WITH CALCIUM SULFATE DESICANT
} UMBILICAL CORD '
) ROTAMETER

) VACUUM GAGE
0)VALVE FOR COARSE FLOW ADJUSTMENT
1)VALVE FOR FINE FLOW ADJUSTMENT
2)0ILER

3)0IL FILTER

4L )VACUUM PUMP

5)DRY GAS TEST METER

1
2
)
N
5
6
7
8
9
1
1
1
1
1
1
16 )THERMOMETER

E.P,A, METHOD 6 SO, SAMPLING TRAlN
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“ PRODE QUTLET TERPERATURE. SF
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FROBEOGILET TexPER
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...
1]
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N

BN N R
e 31 PROLE (5010 WAENYT R " § 12, PROGE {10-mr GARKLP,
ad
| — _ :'-_v b4 YR
ISLET, 751 £ 1
a1 IHLEY, 29 ¢
- - — 13— —
H u R 3
_ - & INLET AHSIENT. __| SRl IRLE T ALSIEHT,
5 e 8 T MR -
”th‘i.EI. 158 efF 5 ] § 93 INLET. 190 9F — N
N N S N N Y S DO B U T O
i 2 {2 (4] 8 0 n 9 2 1]
: FORERSTAT SETTING. % POVERSTAT SETT(HS. 3
—i! ,';' ” ' ! ]_ ]
— w0 L - 6.1 PROSE (15-min CARBUP)
[~
=] .
- E:s‘.\ - .
. IKLET. 250 OF _
ng £ 3 O .
sy & INLET AXBIENT. )
L INLET f;,.‘.%l...n. 3““" . 0 —
IRLET. 150 OF _ 2501, ISLET.1% OF
N R A U I | :
6 n 0t 8 e 7] 5] 89
POWERSTAT SETTING, § ONLRSTAY SETTING. &

g

¥

g

PROCE OUTLET TEXPERATURE. ©F
5 B

A

o ¥

WNLET. !9 ©F

I

.

INCET A¥SL
- B OF

1
n

POFERSTAT SETTIHG. %

1y

NOTE: Flow rate he'd cs2stant 210.75; 434 chznge i flow rate has (dile effact e jrebs lesperaluce,

FPigurn 106

Prob2 Tomperatures
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Type "S" Pitot Tube

Clamp to remove ' .
Pitot Tube from Sheath : |

i !
T slm L) n_lb_v |
[® = al - p—
, O . -tj'—j Sampling Nozzlt;X l |

Z'.E’:r'obe Sheath ‘
- Bottom View Showing Pitot-Nozzle Separation

.

,—Sta‘tlc Pressurn

A

i

|

- Lupact Pressure |‘ 1
Opening -

- Type "S" Pitot Tube

{_[S] |

=]

Side View Showing Pitot
Static-Impact Dimensions and
Distance of Impact Pressure Opening
from Nozzle Entry Plane

‘{-Nozzle Entry

’ DPlane
X&2Z 1/16" Tolerance
Dy - 1nches

(tominal) X Y Z. Dy
3716 1 1 7/16 5/16 3/8 |
/4 15/16 1 7/16 5/16 375
5/16 7/8 1 7/16 " 5/16 3/8
3/8 3/4 1 7/16 5/16 3/8
1/2 5/8 1 72/16 1/2 3/8

- T PITOT TU3Z T NTZRRERTNCE DIMENSIONS




CSA CO
ZPA METHCD 6 (SULFUR DiCZIDE)
"~ DATA AND -CALCULATIOH SHEET

TEST %0. ___ FLART DATE
LOTATICH BY
Tmi Tmo ROTOMETER  TIiz Pbar
v DY
Vmstd = RKqY W‘I';no
; ( ){ ) _
Vmstd = 17.64 ( ) s T =

ITRATION 2ndy ITRATIOV 3rd PITRATION| AVERAGE ||vb TITRaTICK

(V£ - Vb)(N)
-Vmstd .
00007061 ( = ) ) =
=. T ) _ Lb/:J2512
S0, (2F:) = (Csop)(6.037)(108) =
Lb S0,/Hr f3/HrDSTP)( Lb/f3DSTP) =
Lb/MBTU = Lb/Hr - MBTU =

(9]
1]
0

iV
=10=] 7
R I IO
B30 1t T

™ o0 oo nonnonn

Concentration of sulfur dioxide - 1b/dry sbanda"a cubic oot
Normality of barium perclorate ti:irant

Barometric pressure - inches Kg

Temperature at meter inlet - oF

Temperature at meter outlet - ©OF

Averzge meter temperature -°F

Volume of sample aliquot titrated - ml

Dry gas volume as measired at meter - def

Vm corrected to standard conditions - dscf

Totel volume of sample solution - ml

Average volume of tltrant used for sample aliquot -~ ml
VoTume of titrant used for blank - ml

Dry gas meter callbratlon factor

17.86 Kz = 7.061 X 1075
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CSA CO. NO, DATA SHEET

TEST | DATH TIME

INITIAL FINAL

BAROMETER

FLASK VACUUM
INITIAL FINAL

FLASK TEMP
INITIAL FINAL

FLASK
VOLUME

SPECTROPHOTOMER CALIBRATION

ABSORBANCE OF ABSORBANT SOLUTION = 0

A1=ABSORBACE OF
A2= n n
A3= " "
A4= n "

SAMPLE DILLUTION FACTOR

100
200
300
400

g STD

g
g
g

A=SAMPLE ABSORBANCE

TEST A

SEE COMPUTER CALCULATION SHEET FOR RESULTS .

FOR

BY

LOCATION
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.5.A. Co.

STACKSAMPLR CALIBRATION SHEET

QOrder No._______ﬂ

Customer
Date_12/3/791 ~~ Serial No._2031
Pump_QK Pump 0il_CHG

Manometers CHG FLUID _ Dry Test Meter_0K

Lights_QOK__ . Electrical Check_ QK
Vacuum Gauge_REPACED
Remarks PRESSURE CHECK AT 9 IN. H2@-NO LEAKS -

RAC Order No. — -

Clean Quick Disconnects_YES_
Thermometers_CALIBRATEDR ..
Variac_QK

Leak Check @ 27  "Hg Vacuum_NO LEAKES

Barometer (PbL) _29.09

K N DH CFu CEd T _ . ITd__OTd_ _TD t. H Y
158 A368 A.5 5 5.05 ¢ 18 12 T4__12.84 1.891 @,996
JB31T7 @737 1.8 5 5.83 9. 11 73 75 9.06 1.886 L.oaL
26834 1472 2.9 10 12.04 i) 79 74 76 . 12.85 1.883 A
L1268 2498 4.0 10 18.11 i 85 81 83 9.12 1.882 1.095
L1902 L1318 6.0 19 12. 09 19 89 g1 85 7.48 1.889 _ 1.90¢4
2536 .H88c 8. & 12 18.09 3 a1 82 a8 6. .47 1.891 1.091

Tolerances H=1.6-1.84-2.1 , Y-0.99-1.20-1.01 AvG 1.6 1.0o
H=(K/(Pb(0Td+460)) )*(((Tw+460)t)/CFw)2
Y=(CFw Pb (Td avg.+468))/(CFd (Pb+N) (Tw+46@))
DH= Orifice pressure drop - in. Hz20
CFw= Volume wet test meter - f3
CFd= Volume dry test meter - £f3
Tw=z Temp. wet test meter
ITd= Inlet temperature dry test meter
OTd= QOutlet temperature dry test meter
Td avg.= Average temperature dry test meter
t= Time - minutes
Pb=Barcmeter press.
DIAL THERMOMETER CALIBRATION _ "ICE WATER BOILING WATER
Precision Lab Thermometer a2 211
Meter Thermometers ITd 32 0Td 32 ITd 2109 0OTd 210
Impinger Outlet Thermometer (1) 32 211
(2) 32

< :

211

STACK DIGITAL TEMPERATURE INDICATORS
NBS TRACABLE FROM FACTORY. 2 UNITS CALIBRATED AGAINST EACH OTHER(PyroMation)
ALL THERMOCOUPLES ARE CALIBRATED BY OVEN FROM 1@€ TO 5@@°F AGAINST A CMS

LAB THERMOMETER (No.
FROM STANDARD IS DISCARDED.

42

227-934). ANY THERMOCOUPLE THAT IS MORE THAN t2°F




C.8.A. Co.
STACKSAMPLR CALIBRATION SHEET

Customer ' Order No.
Date_2/29/92 Serial No._2031 RAC COrder No.
Pump_QK Pump Oil_CHG Clean Quick Disconnects_YES
Manometers_QK Dry Test Meter_OQK Thermometers_QK
Lights_QK Electrical Check_QK Variac_QK
Vacuum Gauge_QK Leak Check @ 27° "Hg Vacuum_NO LEAKS
Remarks

Barometer (Pb) _28.96
H CFu CFd Tu ITd _ OTd TD + H Y

K N D
2158 2368 2.5 5 5.06 12 78 T3 74 12.82 1.995 #,991
2317 BFT37 1.9 5 5.3 . T2 79 76 18 9,05 1.894 1.0903
J634 1470 2.9 1 10.65 12 81 T8 78 12.83 1.903 1.881
L1268 2490 4.0 14 16,19 72 87 82 84 9.1@ 1,893 1.204
L1942 L4319 8.0 19 10.08 12 90 83 86 T.45 1.900 1.083
2536 .5880 8.0 10 16.67 12 92 84 88 8.45 1.895 1.083
Tolerances H=1.6-1.84-2.1 , Y=0.99-1.00-1.91
H=(K/(Pb(0TAd+468)))*(((Tw+460)t)/CFw)2
Y=(CFw Pb (Td avg.+4608))/(CFd (Pb+N) (Tw+480))
DH= QOrifice pressure drop - in. Hz0
CFw= Volume wet test meter - £3
CFd= Volume dry test meter -~ f£3
Tws Temp. wet test meter
ITd= Inlet temperature dry test meter
OTd= Cutlet temperature dry test meter
Td avg.= Average temperature dry test meter
t= Time - minutes
Pb=Barometer press.
DIAL THERMOMETER CALIBRATION ICE WATER BOILING WATER
Precision Lab Thermometer 32 211
Meter Thermometers ITd 33 0OTd 33 ITd 210 0Td 211
Impinger Outlet Thermometer (1) 31 210
: (2) 33 . 212

STACK DIGITAL TEMPERATURE INDICATORS

NBS TRACABLE FROM FACTORY. 2 UNITS CALIBRATED AGAINST EACH OTHER(PyroMation)
ALL THERMOCOUPLES ARE CALIBRATED BY OVEN FROM 190 TO 5@@°F AGAINST A CMS
LAB THERMOMETER (No. 227-934). ANY THERMOCOUPLE THAT IS MORE THAN f2°F

FROM STANDARD IS DISCARDED.
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