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SOURCE EMISSION TESTS
AT '
BELDEN BRICK INC.
SUGARCREEK, OHIO -
JULY 21, 1989

Brief of Tests

Particulate emission tests were performed on the stack of
the brick kiln as per EPA Federal Register methods 1 through 5
and method 7 as set forth in the Appendix to Part 6Q, "Standards
of Performance for stationary sources", Subchapter C, Chapter 1,
Title 40, Volume 42, No. 160, Thursday, Aﬁgust 18, 1977 as amended
from the original Federal Register, Volume 36, No. 247, December
23, 1971, The number of traverse points used for method 1 was as
per Federal Register Volume 48, No. 191, Friday, September 30, 1983,
Sulfur dioxide tests were a part of the method 5 tests as approved
by the administrator. .

The tunnel kiln is a con%inuos operation‘where the green
product is loaded on cars that travel through the various heat
zones and discharge 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 3.03 pounds per hour.

B) The sulfur dioxide emission rate was 3,71 bounds per hour.

C) The nitrogen oxides emission rate was 2.85 pounds per hour.

D) The process welght rate was 21,533 pounds per hour.Afggggzéif
Test Methods '
COLTY~ S,

A twelve point traverse was selected for the tid 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 CO; and Oy analysis were conducted by an orsat flue gas
analyzer from an integrated sample taken at the test ports to pro-
vide data for method 3. .
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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 impinger catch was
used for the sulfur dioxide determination by replacing the
distilled water with the same hydrogen peroxide solution as is
used in the method 8 SOy proceedure,

The nitrogen oxides were determined by EPA method 7.
Particulate Test Ap§aratus

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
100Im1 of hydrogen peroxide with the third one used as a dry trap.
After leaﬁing the dry trap, the gases passed throuch a "Drierite"
column containing about 500 grams of calcium sulfate (CaS04)
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
rockwill 175-S8 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 { AP).

The . tenmperature of.the flue gas was measured by a type "K"
thermocouple connected to a PyroMation‘digital temperature
indicator.

The COy and 0; were measured with a Burrell "Industro" Model
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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 and 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 3%
hydrogen peroxide 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 tovp computer programﬁed to calculate the proper AH setting at
the flue gas temperature, pressure, density and the assumed moisture
along with the temperature, AP and an assumed AH of the test
module.

The sampling rate ( AH) 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 thet 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
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balance.

" The probe liner, noizle, 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 contents of the impingers were measured in a 500 ml graduate
and poured into a 1000 ml volumetric flask. The impingers, connecting
glassware and beaker were washed with distilled water and placed into
the flask. Ten ml aloguots were used for the sulfur dioxide titrations.

The integrated gas sampler was started 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.

The raw data and calculations are shown in Appendix I.

Sulfur dioxide test proceedures

The samples were titrated as per EPA Federal Register methods
using barium perclorate titrant and thorin indicator. The barium
perclorate was standardized against a purchased .01 normal sulfuric
acid standard. The dry gas volumetric flow rate.{Q-CFH) from
method 5 was used to calculate the pounds per hour of sulfur dioxide
emission.

The calculatiéns aré 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 H3S04 to 1 liter of deionized, distilled water. After mixing,
6 ml of 3 per cent H307 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 during each of the three method 5 tests. The raw data and
calculations are shown in Appendix II,

l




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 cohtents 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
ofithe plastic bottle was adjusted to about ten with one normal sodiﬁm
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—Eimer model 44 linear- absorbance spectrophotometer,

A KNO3 standard solution was made by dissolving 2.198 grams
of dries 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 were one ml is equal to 100 m-grams NOj.

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 evaporatihg 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. 1 ml of
distilled water and four drops of concentrated sulfuric acid was
added and titrated throughly with a polyethylene poiiceman. This
solution was stirred while being heated for about 3 minutés on the
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steam bath. After cooling, 20 ml of distilled water was added and
mixed well. Concentrated NH40H 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 O 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 ligquid 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 aliquot 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.

All equipment and reagents used in this test are in compliance
with the Federal Register, Volume 42, No.160, Thursday, August 18,
1977.

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.

The"Intent To Test Notification"is shown in Appendix III

Submitted by

Ernest L.Kolm




Test 1

Date 7/21/89
Time 10:92/11:@3
PARTICULATE QUANTITY

Grains/f3 Dry STP g.0282
Pounds/Hr. 2.6483
GASEQUS EMISSIONS

802 Pounds/Hr 3.78
S02 Parts/Million 25

NOx Pounds/Hr 2.38
STACK GAS CONDITIONS

Temperature -dg. F 462
Static Pressure-in H20 @

co2 - % 2.2

02 - % 18.2
H20 - % _ 9.678614
Velocity - FPS 37.3275
Stack Area - sqr. ft. 13.4
Gas Flow - ACFM 3gg11
Gas Flow (DSTP) CFH 918504
SAMPLE TRAIN CONDITIONS

Pitot Delta P in H20 .241
Orifice Delta P in H20 " "1.42
Temnp. Meter - dg. F 85

Gas Volume - CF Dry STP 36.5034
Barometer - in Hg 29.33
Probe Tip Dia. - in. .313
Isokinetic Var. - % 123.319

2

7/21/89
11:17/12:20

@.e2e3
2.7491

483

o

2.5

17.5

9.12614

38.288

13.4

3@767
944292

.254
1.67
121
38.7@29
29.33
.313
103.234

BELDEN BRICK INC.
SUGARCREEK OH

NO 1 KILN

PLANT 3

COMPILED DATA

3

7/21/89
12:30/13:32

@.9275
3.6883

3.37
21.7
3.26

471

@

1.8

18.8

8.08589

37.8861

13.4

30444
936951

.247
1.68
194
39.6023
29.33
.313
126. 48

Avg.

0.8227
3.0279

3.71
24.2333
2.84687

465.333
(%
2.166867
18.1667
8.96272
37.8205
13.4
30408
932582

Table 1
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COMPUTER NOMENCLATURE

SYMBOL . DESCRIPTION UNITS
VM, FT METER VOLUME CUBIC FEET

Pb, IN.H20 BARCMETER INCHES MERCURY
AH, IN H20 ORIFICE DIFFERENTIAL INCHES WATER

PMA , IN Hg ABSOLUTE METER PRESSURE INCHES MERCURY
™, F METER TEMPERATURE DEGREES FARENHEIT
TS, F STACK TEMPERATURE DEGREES FARENHEIT
PG, IN H20 STACK STATIC PRESSURE INCHES WATER

PSA, IN Hg ABSOLUTE STACK PRESSURE INCHES MERCURY
CP PITCT COEFFICIENT DIMENTICNLES
JEE, IN H20 AVERAGE SQUARE ROOT OF AP INCHES WATER

$C02 CARBCN DIOXIDE PERCENT

302 OXYGEN PERCENT

$C0 CARBON NONOXIDE PERCENT

N2 NITROGEN PERCENT

MD . MOLECULAR WEIGHT DRY - DIMENTIONLESS
VLC, ML VOLUME OF CONDENSATE MILLILITERS

AS, FT2 STACK AREA SQUARE FEET

MN, MG TOTAL PARTICULATE CATCH WEIGHT MILLIGRAMS

0, MIN TEST TIME MINUTES

DN, IN NOZZLE DIAMETER INCHES

AN, FT2 NOZZLE AREA SQUARE FEET

L, #/HR EMISSION RATE POUNDS PER HOUR
I, % ISOKINETIC VARTATION PERCENT

VMSTP, FT3 METER VOLUME @ STANDARD TEMP. & PRESS. CUBIC FEET

VWSTP METER VOLUME @ STANDARD TEMP. & PRESS. (WET) CUBIC FEET

BWO% MOISTURE - PERCENT

MS MOLECULAR WEIGHT € STACK CONDITIONS DIMENTTIONLESS

VS, FT/SEC STACK VELOCITY FEET PER SECOND
Qs, FT3/HR STACK GAS FLOW CUBIC FEET PER HOUR
Cs, #/SCF EMISSION RATE LB./DRY F3 @ STP
Cc"s,GR/SCF EMISSION RATE GRAINS/DRY F3 @ STP
Cc'"s12 - EMISSION RATE OORRECTED TO 12% Q02 GRAINS/DRY F3 @ STP

12




CALCULATIONS

Dry Molecular Weight 1b/lb-mole
Md=0.44 (%CO2) + 0.32 (%05) + 0.28 (#Np + % CO)

Dry Gas Volume (standard condltlons). ft3
OH

. Vmstd = (17. 7L ___ °R) Vo Pbar + 1 6)
in. Hg Tm +

- Volume of Water (standard condltlons) ft3

Vwstd = (0.0474 ftJ) Vic
ml

Moisture Content (proportion by volume)

- Bwo = Vwstd
Vmstd + Vwstd

Molecular Weight of Stack Gas (wet basis) 1b/lb-mole
Ms = Md (1-Bwo) + 18 Bwo :

:Staek Gas Velocity, ft/sec

ﬂf—“ /Tsa
= 85.480p AP """—'—"'Psa Ms

Stack Gas Volumetric Flow Rate dry basis, standard condxt;ons. ft3/hr

= 3600 (1-Bwo) VsAs (530) (Psa )
Tsa 29.92 92

Concentration (particulate matter in stack gas), 1b/s.c.f. dry basis
' Cs = 2,205 x 10-6 Mn '
. Vmstd
Loadf(parficulate matter in stack.gas).'lb/hour
= (Qs) (Cs)

Isokinetic Variation, %

I = Tsa (1.667 Min) (0.00267 in Hg ft3) Vle + VmPoa :I
[ ml OR Tma

Sec Tma

OVs Psa An

toncentration (particulate mztter in stack gas), er/s.c.f., dry basis
- ¢c"s = (0.0154 gr) (Mn__ )
mg Vmstd

Concentration (particulate matter in stack gas), gr/S.C.F., dry basis
corrected to 12% Coz

c 12 C"s
12 = _?'ocoz

13
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C.S.A. CO., (EPA METHOD 5 ) DATA SHEET

TES? NO. | PLANT Becpen Bajew pATE 7/21 /8%
LOCATION Kitwn MRl Somex , PrawmT 3 _BY S Ad
BAROMETER ~a.1) AMBIENT "'TEMP ASSUMED MOISTURE
MODULE NO. 2% PROBE NO. 4~ FILTER NO. HEATER NO. 3 NOZZLE DIA.
TEST [METER [METER COND|FILTER|STACK | STACK |{VACUUM |ORIFICE |VEL |TIME
POINT {VOLUME |TEMP(Tm) |TEMP|HEATER|TEMP PRESS.|IN., Hg {(AH)(Pm)|HEAD
(vm) IN_our| °F |TEMPOF{°F(Ts5)| (Pg) IN.H20 | (AP)
' 1423 [To [1o |«e | =50 Y g & &~ &7 % [1oled
.' ] J44g | [Tle [ 58 | 250 sy o ¢~ A N es
Ll hte [T8 [F2lsy [ 250 I&s 4 & P & ; o
3 So. M § -] 5y ™ Y fa o it L 17 s
o 53,0 s [ g2 | 250 ) [ ¢ 193 e Lo
F ISy e [8H |75 s | 2ve HEQ o N4 G X T
] Séer) ¢ 119 | S¢ 1io [He /=) 2~ (s EXS )
Z $%, Qa (k0 | S 250 L¢n = 7+ t, S 2 T
3 &9 ¥ [ rx | ¢y LY O Hey ) ™ = T 39
9 68,4 96 19 sx o G (s © 5§~ /e e/ He
| Jes.q [ 159 T¢eo | *¥0 | 445 =) 5" e | §3
1 &Y 3 160 1 k6 | GO ) T 5 5+~ 17 1) o Y8
2 7%, 1 o '8C | & n T 0o 47 ) o q na 112 33
b 7¢.9 oy G0 | &0 2 $o hE ) 9 L s (3 5%
I oot L84 G0 | 60 »So Y e < i:% 20 1403
4
l
TOTAL| 2€.% | A0 |0
AVERAGE = ~ | e H it [} May 9 101" [o24) [COMmIY
ORSAT DATA No= 7% ¢ l AVG CONDESATE COLLECTED
TIME] T IN RAT : FINAL INITIAL  TOTAL
coz__ 2,% DRIERITE P60 950,58 5
02 1#-* {TMPINGER 2173 S 7)
co ___|GRAND TOTAL _(Viw) 22 s |
PILTER WEIGHT | PROBE WASH WI | IMPINGER WASH WT| LEAK RATE @ IT"Hg =¢,0]
GROSS .6138 1vS. x¥3a! o
TARE ot 1 ¥5. 2195 AVERAGEYAP = 4907
NET cotlbb oWl .
TOTAL PARTICUTATE WEIGHT (Mn) H1.9 mg | STACK AREA(Ag) /3. .<f FT2
21,533 M8/ FRoces T _ 9&4960{4 _ {/:

14




DATA INPUT

Fb.In Mg
VM, £t3
SHy In HZ0
FG,In H20
Tm,F

Ts,F

CFP

~ 2P, In HZ20

% CO2
% 02

% N
VCL , M1
AS, ft2
MN, Mg
@,Min
DN, In

RESULTS

#ma,In Hg
PSA,In Hg
™MD

MS

VMSTP, ft3
VWSTF, ft3
BWO, %

I1,%

V8, ft/Sec
QA,ASCFM
as,ft3/Hr
L,#/Hr
CS,#/5CF
C'’'8,6rn/SCF
c12,GR/SCF

E.P.A. Method 5

————— ——— e S (o T o P o St D B WA ot A s e o e b ek S L S bkt gt W S

Barometer
Meter Volume

Orifice Differential -
Stack Static Pressure

Meter Temperature
Stack Temperature
Fitot Coefficient
Average Square Root 0Of Delta P
Carbon Dioxide
Oxygen
Nitrogen
Volume OFf Condensate
Stack Area
Total Particulate Catch Weight
Test Time
Diameter Of Nozzle

e ke et e i L A T S T — i — —— —

e . o P S v ke St Mt Y e i S M B S T ——" T

P .y e i e e i ke S AL e ekl S S ———— " ——

o e i ik i e kel i A il AR e el S (S b Ly P BAL e L S P P P e (e Sy o e

Absolute Meter Pressure
Absolute Stack Pressurs

Molecular Weight Dry Gas - —_——————————
Molecular Weight @ Stack Conditions

vM Standard Temp.& Press. Dry ——————————————
VM Standard Temp.& Fress. Wet

MOlstUre —— e e e e e e e e e e e e o

Isckinetic Variation
Stack Velocity
Stack Gas Flow {(Actual)
Stack Gas Flow (Dry STF)
Emission Rate

Farticulate Emission
Farticulate Emission
C’''S Corrected to 12% CO=z

e e e g A o Al e L L e et L i iy o ek e e e

BELDEN BRICK INC

SUGARCREEK
KILN NO 1
7/21/89
TEST 1

PLANT 3

15

29.43
29 .33
29.08
28.01
36.50
3.91
?.68
18@.32
37.33
o211
?16504
2.64629
2.8873BE-06
.02014658
. 109995




COMBINED METHOD S _8_

N= NORMALITY OF BARIUM PERCHLORATE TITRANT

VT= VOLUME OF TITRANT, ML

VTB= VOLUME OF TITRANT FOR BLANK, ML

VA= VOLUME OF ALORUOT SAMPLE, ML

VM= VOLUME OF GAS SAMPLE FROM METHOD S, VM(DSCF)
VSOLN= TOTAL VOLUME OF SAMPLE SOLUTION, ML

QS= DSCF/HOUR FROM METHOD S CALCULATION

DSCF= DRY STANDARD CUBIC FOOT

VM= 36.5

Qas= 7146504

SULFUR DIOXIDE CONCENTRATION = S0z LR/DBLF = 52

N= .0101
VT= ' 2.2
VTB= « 1

VA= 10

VM= 36.5
VSOLN= - 1000
as= 9146504

S2= (.00027061 x N x (VT-VTB) x VSOLN)/(VM x VA)= 4.10312E-06 LB S0x/DSCF
S0=x PPM= &£.037 x MM x S2 = 24.77@5

S0z LB/HR = Q5 x 82 = 3.76052

BELDEN BRICK INC
SUGARCREEK OH

KILN ND 1 PLANT 3

7/21/89

TEST 1 , 16




C.S.A. CO.

(EPA METHOD 5 ) DATA SHEET

TEST NO, 2= _ PLANT Reidon Nhiew ' DATE 7/A(/29
LOCATION Keun, ™!/ s e - BY Ltg Ad |
BAROMETER 72 %.33 AMBIET TEMP ASSUMED MOISTURE
MODULE NO. =& % PROBE NO., 2~ FILTER NO. HEATER NO. & NOZZLE DIA. 3&
TEST |METER {METER COND|FILTER|STACK | STACK {VACUUM [ORIFICE VEL |[TIME
POINT |VOLUME |TEMP(Tm) |TEMP|HEATER TEMP PRESS.|IN. Hg [(AH)(Pm)| HEAD
(Vvm) IN our| °r [TEMPOF|OF(Tg)| (Pg) IN.Hp0 | (AP)
! 0,9 | 25 /€y | 76 | 258 yes ) 6" ¥ S8 1117
Pt g3 | 4x [a-l 6o | nto Hed ; g~ 20 gd L Al
'L f¢. L (oo (@ ]|go | ~co CX \ g4 Lo S 27 |~
> Y. 2 [ Y | S¢ 250 _[ w8 o ol A 12
4 FL _jjenl9M] 8 L0 yay s- L4y % [
! % W9 tog 149 S& 250 H U 2 ] L d 19 |
) Q56 |l qL] SY | 240 | 9V 9 1.9 o "
z 97,3 | 108 i9¢! So 2¢ 0 Guy 7 LS 13 2
2 jovm b | 1o% 152 ] 60 250 Hw ) 1.9 EYY $
L toe.t 1108 ' g¥ | 4O 150 qY - b 1w g Sa
) tot, | 1o !9y 64 | 2SO 4y & 9 T2 T HIET™
| ne,3jjo&i | «o 5 H% 1 % 2.3 BLE -
" a2 jjo (99 | s | ~to SIEY L. 3y i o
A (18 te [ 11N 100 G 1Yo S je= L 13- LS
S ) \3%,9 [1lm jee | g2 | 250 s . to L8 3% “a
1
TOTALL 9.4 _[iod.3 459
AVERAGE 10 1 7~ ~— Hi O Max 9 1,67 SY Jeonm
ORSAT DATA , No= §0.0 AVG CONDESATE COLLECTED
TIME[® INTHGRAT C FINAL INITIAL  TOTAL
coz2 .5 DRIERITE <S«3.¢o %134.0 l
02 1S TMPINGER 273 250 5
CO GRA (V1w) 8 1
FILTER WEIGHT | PROBE WASH WT [ IMPINGER WASH WT| LEAK RATE @i\ *Hg =<, 0J
GROSS . 6115 1§3.9030 .
TARE _ -©531 19 3.571¢3 AVERAGEYAP = 501 5
NET . 0 LHY B 6T .
TOTAL PARTICULATE WEIGHT (Mn) S#! mg [ STACK ARFA(Ag) >4 FT2

»*

CTHAALF

Oﬁio'-ZPA-f/*&




E.F.A. Method 3

DATA INPUT

Fb.In Hg Barometer ————m———— e e e 29.33

VM, ft3 Meter Volume 41.8
=H.In HZ20 Orifice Differential ——=—————=—- : —— 1.67

FG, In H20 Stack Static Pressure . 2

Tm,F Meter Temperature ——————m e 121

Ts,F Stack Temperature 4463

cr _ Fitot Coefficient ————————memm e e .84
~F,In H20 Average Sgquare Root OFf Delta P .S@35

% Co2 Carbon Dioxide ————————————— 2.9

% 02 A Oxygen : 17.5

% N Nitrogen —-—————— e e e e e I=in)

vCL M1 Volume 0Of Condensate ' 82

AS, ft2 Stack Arga ——————— e e 13.4

MN, Mg Total Farticulate Catch Weight S51.1
B,Min Test Time —-—————— e i i e e e &2

DN, In Diameter Of Nozzle 313
RESULTS

Fma,In Hg Absolute Meter Pressure —_—————————————————— 29.45
FSA,In Hg Absolute Stack Pressure 29.33

MD Molecular Weight Dry Gas —— - 29.10

MS Molecular Weight @ Stack Conditions 28.09
VMSTP, £33 VM Standard Temp.& Press. Dry ——————————————- 38.70
VWSTF, f£3 T VM Standard Temp.& Press. Wet ) 3.89
BWO, % Moisture —-——————m—————————————— - 2.13

I,% Igsokinetic Variation 123.23
Vg, ft/Sec Stack Velocity ——————————www- - - IB.27

QA , ASCFM Stack Gas Flow (Actual) . 3Q7467
Q8. ft3/Hr Stack Gas Flow (Dry S8TF) -—e—m—-— - F44232
L, 8/Hr Emission Rate 2.74911 ¢
CS,#/SCF Farticulate Emission -—————————————mr— == ———m——— 2.921129E-@4
C’*'S,Grn/SCF Particulate Emission .P2@83328
Ci12,GR/SCF C°’'S Corrected to 124 CDe ———————————————snmmmn Q975975

BELDEN BRICK INC
SUGARCREEK  OH

KILN NO 1 FLANT 3
7/21/8%

TEST 2

18




COMBINED METHOD S & 8

N= NORMALLITY OF BARIUM FERCHLORATE TITRANT

VT= VOLUME OF TITRANT, ML

VTB= VOLUME OF TITRANT FOR BLANK, ML

VA= VOLUME OF ALOQUOT SAMFLE, ML

VM= VOLUME OF GAS SAMPLE FROM METHOD S, VM(DSCF)
VSOLN= TOTAL VOLUME OF SAMPLE SOLUTION, ML

@S= DSCF/HOUR FROM METHOD S CALCULATION

DSCF= DRY STANDARD CUBIC FOQOT

viM 38.7

QS= 44292

SULFUR DIOXIDE CONCENTRATION = S0z LB/DSCF = 82

N= 0101

VT= 2.4

vTB= o1

va= 10

VM= 8.7

VSOLN= 12000

Qas= 44292

S2= (.30@07061 ¥ N x (VT=-VTB) x VSOLN)/(VM »x VA)= 4.23843E-06 LB S0=z/DSCF
S0z PPM= &£.@037 x MM x 82 = 25.5874

S0= LB/HR = Q5 % 82 ' = 4.,08231

BELDEN ERICK INC
SUGARCREEK OH

KILN ND 1 PLANT 3

7/21/89

TEST 2 19




C.S.A. CO.

(EPA METHOD 5 ) DATA SHEET

20

TEST NO. PLANT Becper, Boiex DATE 2/l /dp
LOCATION Kiins ¥ e Lo W _ BY o0/ Adff
 BAROMETER v9.33 _ AMBIFENT TEMP ASSUMED MOISTURE ;
MODULE NO., &3 PROBE NO. 3=+ FILTER NO. HEATER NO.S5 NOZZLE DIA. (™%
TEST |METER {METER COND|FILTER|STACK | STACK |VACUUM [ORIFICE ['VEL |[TIME
POINT |VOLUME |TEMP(Tm) |{TEMP|HEATER|TEMP PRESS.[IN. Hg |[(QAH)}(Pm)] HEAD
(vm) IN ourl °F |TEMPOF|°F({Tg)! (Pg) IN.Ho0 | (AP
| 123, 6| loe | 1on] 22 s Yés | o @~ o 4% |14 e
) 125,71 (1o oo 66 ] 2H0 Yuo ! é - 1.8 1S 75
< e, ¢ 1109 [1e9 |G +3>o He & h3. + 20 Yo
) 13), s 110S |ioof¢go 3o e [ L) o5 Y3
] L3M.E 10§ oo} Lo 280 LA 7 I 1o Sd
J v, @ i | 100 | G -0 ey 9 t ] EYE s
\ 13,7 108 l1co ] 6 5o 42 o g [ 1 39 Ca |
& Ny Jreg Tienl o Lo | 47w g LY 26 Nt Wol
3 (d46.% 1110 oo | a4 eo | 4y - L& 1S 8¢
~ 1498 _liie (oo o 25e | w4y L {ry 14 &l
! ) e 108 oo | Gy Lre R F) 19 2. T2 1
! 1$3%9 1o i10e | $¢ 50 = AN % 1§ Y | 17
2 157,17 116 tjve | $¢ 150 Heq € (X3 v 22 |
S 16l |11\ (66] 35S TS50 | L} P3 q~ 2. % 13y 27
¢ TS n=~ ‘ive | 5 1Lio 4 &4 T 2.y + 58 13
A
TOTAL] 4d5.0 [{o1M |ioo
AVERAGE loY —~— ~ | g7 ) MAX q 6@ L1a] [LO Miv)
QRSAT DATA - No= 9.4 AVG CONDESATE COLLECTED
' TINE INTEGRAT N FINAL INITIAL _ TOTAL
co2 [ DRIERITE Q917 1 3 7.5
02 13.4 IMPINGER *w& rIX-) &b
CO 1 ___IGRAND TOTAL (Viw): 3.5
FPILTER WEIGHT | PROBE WASH WT | IMPINGER WASH WT| LEAK RATE @ “"Hg =
GROSS .Lge s [at. Hfo9
TARE .¢53¢% KIERS] AVERAGEYAF = Hq9 66
N 1‘331 | & 3"0 | .
(TOTAL PARTICULATE WEIGHT (Mn) 70,7 mg | STACK AREA(Ag) (3.4 FT2




DATA INPUT

Fb.In Hg
VM, £t3
sHe.In HZ20
PG,In H20
Tm,F

Ts,F

cpP
a5, In H20
% CO2

Z 02

N
VCL M1
AS, ft22
MN,Mg
B,Min

DN, In

RESULTS

Fma,In Hg
PSA,In Hg
MD

MS

VMSTF, ft3
VWSTP, ft3
BWO, %

I,%
v5,ft/Sec
GA,ASCFM
05, ft3/Hr
L,#/Hr
CS,#/5CF
C''9,6rn/SCF
Ci12,68R/SCF

E.F.A. Methaod 3

Barometer -
Meter Volume

Orifice Differential ———mesemmeama

Stack Static Fressure

Meter Temperature —————r——e—————e——————

Stack Temperature

Fitot Coefficient ---weewerwo—— e

Average Square Root Of Delta P

Carbon Dioxide —————————m e e

Oxygen

Nitrogen -—-——-——e—er——er—————

Volume O Condensate

Stack Area —————————mmmm e e

Total Farticulate Catch Weight

TESL TiME o e e e o e i s it g e
Diameter Of Nozzle

Absolute Meter Pressure —————o———o—oom————

Absolute Stack Pressure

Molecular Weight Dry Bas ———————meeam——

Molecular Weight @ Stack Conditions

VM Standard Temp.& Fress. Dry ——————me———
"VM Standard Temp.& Fress. Wet
Moisture ————=—-r———>+rr————————————————————

Isokinetic Variation

Stack Velocity et

Stack Gas Flaow (Actual)

Stack Gas Flow (Dry STP) ——=e———e——m—————

Emission Rate

Farticulate Emission ———m—=———mmeeeee———— :

Particulate Emission

C’’'S Corrected to 12% Clx ———————————w———

BELDEN BRICK INC
SUGARCREEFK. DH

KILN NO 1
7/21/89
TEST 3

PLANT 3

21 _

29.45
29.33
29.04
28.15
37.60
3.48
8.09
124,44
37.87
30444
9369351
3.468829
3.9364BE-04
0274929
. 183286




COMBINED METHOD S_& 8

N= NORMALITY OF BARIUM PERCHLORATE TITRANT

VT= VOLUME OF TITRANT, ML

VTB= VOLUME OF TITRANT FOR BLANK, ML

VA= VOLUME OF ALOGQUOT SAMPLE, ML

VM= YOLUME OF GAS SAMPLE FROM METHOD 5, VM(DSCF)
VSOLN= TOTAL VOLUME OF SAMFLE SOLUTION, ML

QS= DSCF/HOUR FROM METHOD S CALCULATION

DSCF= DRY STANDARD CUBIC FOOT

VM= 39.6

@s= . 936951

SULFUR DIOXIDE CONCENTRATION = S0= LB/DSCF = S2

N= .0101
VT= 2.1
VTB= -1

VA= 1@
VM= 32.4
VSOLN= i00e
Qas= F3IL&951

S2= (.0@087@51 x N x (VT-VTB) x VSOLN)/(VM x VA)= 3.4B1B2E-B6 LB S0=/DSCF
S0. FPM= &£.037 % MM x S2 = 21.7442

50, LB/HR = QS x 82 . = X.37473

BELDEN BRICK INC

SUGARCREEK  OH

KILN ND 1 PLANT 3

7/21/89

TEST 3 29




APPENDIX II




For Betprw PBatck

CSA CO. NOx RAW DATA SHEET

By _L0H Nt 21 [€95
RN )
‘ Flask Flask Flask Flask
‘ vacuum vacuum temp temp Flask

Test | Date | Time | Barometer | initial | final initial{ final volume
V[ fupsliess | 2adr 263 .3 o 6% ~o4
T Lo 29,3+ 2. G 7y ét 1 97S
D waf 295 1 W6,y v 3 14 6% [GH2
Y V[ CRTEESEE B YA . 5 g/ 6¢ 269

Lol Kaew PeaT3

23

[ "-'1'—:-@'"—-.-.-'-1--




NOK /\43 DH—TA

B FAuac

leo my Sro A= .o
oo MY A, =W
oo " " Ay =,295
Hoo ™ " Ay *, 390
S A

! 08 %

r . Ot

3 | .04 5

~ 04
Fo 4 Beeoew Briex

Mo | Kiew lenwt 3

24

Qs

Q16, Sod
9 1e, S0
Fud 9L .
936,995

'bﬁ:/$9

27 06

73




EPA NETHOD 7

(NOx)
Barometer, Initial = 2.32 ' Inches Hg (Pbi)
Flask Vacuum Initial = 24,40 Inchas Mg (Pfi)
Flask Temp. Initial = 79.0 Degrees F (Tfi)
Barometer, Final = 29.04 . Inches Hg (Fbf)
Flask Vacuum Final = Q.32 Inches Hg (Pb¥)
Flask Temp. Final = 68.00 Degrees F (T#+f)
Flask Volume = 1942 Ml. (Vf)
Fi = Pbi — Pfi = 2.92 Inches Hg Absolute
Ti = 46@ + Tfi = 3539 Temp. Absolute Degrees R
Pf = Pbf - Pff = 28.746 Inches Hg Absolute )
‘TFf = 4460 + TFf = 528 Temp. Absolute Degrees R

Ve = 17.64 (V¥ — 2Fml.) ((Pf / Tf) - (Pi / Ti)) = ml. 8TP = 14358,7
Spectrophotometer Calibration Factor = K¢
A

Absorbance of 180 ug Standard .1

1 = =
A = = Absorbance of 200 wug Standard = .2
A x = Absorbance of 3I0B@ ug Standard = 2935
A &« = Absorbance of 480 ug Standard = .39

Ke = 102((A, + 2Rz + 3Ax + 4A,) / (A2 + Az + A2 + AL®) )= 1018.6

A = Absorbance O0f Sample = @.845 , F= Pilution Factor = 1.000

M = Total ug NO= Fer Sample = 2 x Ko ¥ A x F = ?1.473

"C = Sample Concentration‘$16?243 X 1D ¥ M / Vsc = 3.45@2 ®x 10=+
@S From Method S Or Gas Volume Calculation = 944292

C x Q8 = 3.258 LB/HR

BELDEN BRICK INC
SUGARCREEK OH

KILN NO 1 PLANT 3
7/21/89

TEST X 7

29




EPA METHQGD 7

(NOx)
Barometer, Initial = 29.32 Inches Hg (Pbi)
Flask Vacuum Initial = 26.40 Inches Hg (Pfi)
Flask Temp. Initial = 81.0 Degrees F (Tfi}
Barometer, Final = 29.06 Inches Hg (Pb¥f)
Flask Yacuum Final = 0.50 Inches Hg (Pb+¥)
Flask Temp. Final = &8.00 Degrees F (Tff)
Flask Volume = 2097 Ml. (VF)
Pi = Pbi - Pfi = 2.792 Inches Hg Absolute
Ti = 460 + Tfi = 541 Temp. Absolute Degrees R
Pf = Pbf ~ Pff = 28.546 Inches Hg Absolute
Tf = 4460 + TFff = 528 Temp. Absolute Degrees R

Vec = 17.864 (V¥ — 25ml.) ((Pf / Tf) - (Pi / Ti)) = ml. STP = 1779.8
Spectrophotometer Calibration Factar = Kc

Absorbance of 108 ug Standard .1

A 1 = m

A = = Absorbance of 200 wg Standard = .2

A 3 = Absorbance of 300 wug Standard = ..295

A a4 = Absorbance of 400 ug Standard = .39

Ke = 108((Ay + 2A=2 + 3Ax + 4A4) / (A1= + AT + Ax= + Al=) )= 1018.46
A = Absorbance 0Of Sample = @.044 , F= Dilution Factor = 1.000

M = Total ug NOz Per Sample = 2 x Ke ¥ A ¥ F = 89.634

C = Sample Concentration =46.243 % 10~ ¥ M / Vsc = 3.1442 « 1Q0—=
QS Fraom Method 5 Or Gas Volume Calculation = 29346951

C x @s = 2.946 LB/HR

BELDEN BRICEK INC
SUGARCREEK OH

KILN NO 1 FLANT X
7/21/8%9

TEST % 7

26




EPA METHOD 7

(NOx)
Barometer, Initial = 29.32 Inches Hg (Pbi)
Flask Vacuum Initial = 26.30 Inches Hg (Pfi)
Flask Temp. Initial = 780.0 Degrees F (Tfi)
Barometer, Final = 29.894 Inches Hg (Pbf)
Flask Vacuum Final = Q.30 Inches Hg (Pb+)
Flask Temp. Final = 48.00 ) Degrees F (Tff)
Flask Volume = 2079 M1, (Vf)
Pi = Pbi - Pfi = 3.02 Inches Hg Absolute
Ti = 460 + TFfi = S30 Temp. Absolute Degrees R
Pf = Fbf - Pff = 28.76 Inches Hg Absolute
Tf = 460 + THf = 528 Temp. Absolute Degrees R
Vese = 17.464 (VFf — 25ml.) ((Pf / T#) -~ (FP1i / Ti)) = ml. S8TFP = 17&7.1
Spectrophotometer Calibration Factor = Kc
A 1+ = Absaorbance of 100 ug Standard = .1
A z = Absorbance of 200 ug Standard = .2
A x = Absorbance of 308 ug Standard = .299
A 4 = Absorbance of 488 ug Standard = .39

+

Ko = 180((A, + 2Rz + IAx + 4A,) / (A= AzZ + Azx2 + ALR))= 1018.6

A = Absorbance O0f Sample = A.826 , F= Dilution Factor = 1,000

M = Total ug NOz Per Sample = 2 x Kc » A x F = 73.339

C = Sample Concentration = 6.243 x 10~ & M / Vsc = 2.3909 x« 1@“
QS From Method S Or Bas Volume Calculation = 9158504

C x @8 = 2.373 LB/HR

BELDEN BRICK INC
SUBARCREEK  (OH

KILN NO 1 FLANT 3
7/21/8%9

TEST 1




Barometer, Initia
Flask vacuum Init
Flask Temp. Initi
Barometer, Final

Flask Vacuum Fina
Flask Temp. Final

Flask Volume = 1
Pi'= Pbi - Pfi =
Ti = 460 + THi =
Ff = Pbf -~ Pff =
TF = 460 + TFf =

Vs = 17.64 (Vf -

Spectrophotometer

A 1 = Absorbance
A = = Absorbance
A « = Absorbance
A 4 = Absorbance

ke = 10B8({(A, + 282 + 3Ax + 4AL) / (A=

bsorbance 0OFf

I

c

Sample Concen
QS From Method S

C x Q8 = 2.869

BELDEN BRICK INC
SUGARCREEK  OH
KILN NO 1 PLANT
7/21/89

TeEST £ (D

"EPA METHOD 7
(NOx)

1 = 29,32
tal = 2256.40

al = 74.@
= 29.06

l1 = @.50
= 6&8.00
975

2.92 Inches Hg Absolute

Inches Hg
Inches Hg
Degrees F
Inches My
Inches Hg
Degrees F
M1.

534 Temp. Absolute Degrees R

28.46 Inches Hg Absolute

328 Temp. Absolute Degrees R

29ml.) ((Pf / Tf) - (Pi / Ti)) = ml.

Calibration Factor = Kc

of 18@ ug Standard
of 200 ug Standard
of 380 ug Standard
of 400 g Standard

+

-1
.2

- 295
.39

{(Pbi)
(Pfi)
(TF1i)
{(Fbf)
(Pb+)
(TF£)
(V£)

STP

Az= 4+ Ax® + ALa2) )=

Sample = @.241 , F= Dilution Factor =
F = 83.524

A
Total ug NOz Per Sample = 2 x Ke x A x

tration = £.243 x 10~ x M / Vsc =

Or Gas Volume Calculation

LB/HR

3

28

= 91563504

164646.0

1@18.6

1.000

3.1298 x 1@~




APPENDIX III




.

*Jurasoy pornparyan 2y yo chzp 09 uryITA [R3IT2q11e> 29 prnoys Juomdgnba Hutiszom pre Supangcom pajsagze tIv iuosivIqrTe)y ugvry ordue;

7 on /7 %% ipomioyiad oq o3 sAuzpeer § poyiley Iudsiznauoy azxy
(£3722ds) aayag ara ﬂaaﬂgﬁ{d‘d&aa 3033c4-3  :3yon poIvTnaTeI Iq o3 d1ry wayssyTy
(A3199de) xaljag awayIIn /7 23curxoag - 1eoy

tJurrdseg Teng

7 snosuvaTnmyg & 1a7INg \I.N Tt (9)uoyivaot Suyydarg

—

\\\,_\ oM \lu\ 2% 1p23dnpucd aq Anuxuv.._u H0T3 ITuod4> TTTH

wITTdae #9K 31 ¢ /7 oy IT 8sox 1(s)poyaay D2UIIDIOY VJISN 03 BUOTITITITPom Auy

a EIEE - —— VA x eorv
> MY/ op 2 e —— | reg
< o 21 oSz S HETEIeg = — -y 7317
lm:m 13 ﬁ«,—.mﬁum tny 1591 103 ¥Jutog ucwﬂmndm d1n3cisduoay poyaoyg Po3Isa], 9q Judadinbyz SUTI0IFUCH uvdudInby Toljue) EEE Y73
Jo aoqeny SuIl {(®I0] Jo Iaquny Xof 123774 ISV vg3 03 JuzInyrog :

29

*patduws oq 03 saueInItod pue wadinos Tre £373u00pT ‘uorIeazojuy Juprdmug 2danog -y .

6T15-528 (y1zg) *I™W suouderag
109  HO ‘FONVITIV ‘avoy YILNZD SQEHg °5°rPev

.EqHOu__ FINET uoslag IdTIV0)
(SISXTVNV MOVIS WOISND) ‘07 ysy °™

Uoylomroyur mat3 Suygsay q

Jaquny auoydayay uoslag 13wvIU0)

(EY hh O ¥h~.sﬁ.uﬂt01..,m L Aneég ®S33ppy g }@QJW% -
| vgIITmIoyuY huq,:unh ']
‘oN @Symaly
L - JuITSey oy
. t oN [ [/ so3 iP21t60q Burisen 1s91-01g E—.—.Smu:.—.g .—.WH o._.. .—.’m.—z— —vwﬁdunva“‘u..-ﬂﬂ
~ 6361 "I X..Sh. 238 1691 posodnay )

£1u0 asn £oualy




AIR PQLLUTION SOURCE TESTING PHONE -216- 525-5119

CSA COMPANY

CUSTOM STACK ANALYSIS

24661 CENTER ROAD
P.O. BCX 2750

_ ROUTE 5

ALLIANCE. OHIO 4450!

GENERAL _ '

Source emission tests will be performed at Recpen Bricx
Do ” Y on__ Joey 21,18 with testing to
commence at about__ _Slve 0'clock i AM. _PM as per INTENT

TO TEST NOTIFICATION. _
The sample train is a Research Appliance Corp modle 2043 using

a By x lined probe heated to 2:"¢ OF, The filter media is
AAE‘ £LFiRrencemss encloged in pyrex holders heated to 250 OF. The
contents of the impingers will be used for (a) A moisture

determination only, (b) molsture 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 _AceTone £ BausH . 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
Caxt twousus Vriex Wiy w

STACK _AND VENT DESCRIPTION
See SkETcHES

30
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STAINLESS STEEL PROBE

NEOPRENE TUBING

FILTER |
ICE o
WATER' |
- S -
. c:if'”a
CONDENSER 2| ZZ555 |
r"' "-'-::‘3 .
7| |-
f.t.!' |’ . _—:
g ’ POLYFLOW
Tw el TUBING
ORSAT

‘k\\\\\\fjh, ROTOMETER
_,,/’//,_-l_-ﬁﬁ\\\\\ FLOW CONTROL VALVE

BY-PASS VALVE
2.3 CUBIC FOOT ' t>£; o

TEDLAR BAG

THREE WAY VALVE f]E???T_

PRESSURE-VACUUM PUMP

PURGE

INTEGRATED SAMPLER
33 |

FIGURE 3
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2 LITER BOILING FIASK

OCNE WAY STOPCOCK

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

/-316 STAINLESS STEEL PROBE

VUCUUM TEST GAGE

it

THERMOMETER

FLASK SHIELD \\I

-
I
I
|
l

ONE WAY STOPCOCK

:PUMP VALVE

VACUUM PUMPS
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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

11)VALVE FOR FINE FLOW ADJUSTMENT
12)0ILER

13)0IL FILTER

14 )VACUUM PUMP

15)DRY GAS TEST METER

16 )THERMOMETER

E.P.A. METHOD 6 SO, SAMPLING TRAIN
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Clamp to remove
Pitot Tube from Sheath

Type "S" Pitot Tube
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C.S.A. CO. (EPA METHOD 5 ) DATA SHEET
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TEST NO. _PLANT __DATE
LOCATION _ BY
BAROMETER AMBIENT TEMP ASSUMED MOISTURE

MODULE NO, PROBE NO, FILTER NO. _ HEATER NO.  NOZZLE DIA.
TEST |METER |METER COND|FILTER|STACK | STACK [VACUUM |ORIFICE }VEL (TIME
POINT |VOLUME |TEMP(Tm) |{TEMP|HEATER|TEMP | PRESS.|IN. Hg |{(AH)(Pm)|HEAD

(V) IN _ouT| °F |TEMPPF|®F(Tg)| (Ps) IN.H20 | (AP)
i
i
TOTAL
AVERAGE

[ORSAT DATA No= AVG __|CONDESATE COLLECTED
" [TINE INTHG RATHD s FINAL INITIAL _ TOTAL
Co2_ DRIERITE T

02 TMPINGER

CO L 1 I _(V1w)

LTER WEIGHT | PROBE WASH WI | IMPINGER WASH WT| LEAK RATE @ - "Hg =

GROSS -

(TARE AVERAGEYAP =

NET |

TOTAL PARTICULATE WEIGHT (Mn) ‘mg [ STACK AREA(Ag) FT2_




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

LT

TEST %0 PLART DATE
LOCATICH BY _
n Tmi Tmo ROTOHETE TIikE Pbar
! ‘.T“ -p
Vmstd = KjY '-3TEE-
: ' ‘ ( ) ) _
Ym ™ Vmstd = 17-6“’ ( ) (EC"O"‘ ) -
! 1St DITRATION 2NATTPRATION | 3Y9d TITRATION| AVERAGE ||vb TITRATICN
Vi | : ‘ |
( Vsoln) )
Ceon = {(Vt - Vb)(N) Va
S0z =i “Vmstd ( )
-.00007061 =% - )f ) ) = Lv/£32STP
S0p (2P:) = (Csop)(6.037)(108) =
Lb SO,/Hr = ( £3 /HrDSTP) ( Lb/£IDSTP) =
Lb/MBTU = Lb/Hr - MBTU =
Csop = Concentration of sulfur dioxide - 1b/dry suanda“u cubic oot
i = Normality of barium perclorate titrant
Phar = Barometric pressure - incheg Hg
Tmi = Temperature at meter inlet - OF
Tmo = Temperature at meter outlet - OF
Tm = Average meter temperature -OF
Va = Volume of sample aliguot titrated - ml
Vm = Dry gas volume as measured at meter - def
Vm(std) = Vm corrected to standard conditions - dscf
Vgoln = Totzl volume of sample solution - ml
VYt = Average volume of fitrant used for sample aliguot - ml
Vb= Volume of titrant used for blank - ml
v

Dry gas meter callbratlon factor

17.64 Ko = 7.061 X 1075
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C.8.A. Co.
STACKSAMPLR CALIBRATION SHEET

Customer Order No.
Date_8/17/89 Serial No._2831 : RAC Order No.
Pump_QK Pump 01i1_0QK Clean Quick Disconnects_YES
Manometers_QK Dry Test Meter QK Thermoneters_QK
Lights_QK Electrical Check_QK Variac_QK
Vacuum Gauge_QK Leak Check @ 27° "Hg Vacuum QK

Remarks PRESSURE TEST AT 1@" H20

Barometer (Pb) _29.83

K N DH. LFy CEd Tx ITd _OTd TD t H Y
2158 L1368 a.5 5 b.@3 T0 14 71 12 12.68 1.852 @,.987
B317 L2737 1.9 ) 5.45 ¥i%] 76 12 13 B8.95 1.854 g.993

)

1268 2490 4 12 128.11 10 85 5 80 8.96 1.841 ©,899

L1982 4319 6.0 10 1@.11 70 86 768 81 7.34 1.85@ ©,995
-2036 58680 8.0 10 19.09 79 88 76 82 6.33 1.834 @,993

Tolerances H-=1.6-1.84-2.1 , Y=2.99-1.0¢-1.@1

ﬁ:(K/(Pb(OTd+46@)))*(((Tw+460)t)/CFw)3'
Y=(CFw Pb (Td avg.+46@))/(CFd (Pb+N) (Tw+46d))

DH= Orifice pressure drop - in. H20

CFw= Volume wet test meter - £3

CFd= Volume dry test meter - £3

Tw= Temp. wet test meter

ITd= Inlet temperature dry tesat meter

OTd= Outlet temperature dry test meter

Td avg.= Average temperature dry test meter
t= Time - minutes

Pb=Barometer press.
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