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! FINAL TEST REPORT
' PARTICULATE EMISSION EVALUATION
STEWARD, INC.
CHATTANOOGA, TENNEBSEE

1.0 INTRODUCTION

FBT Engineering and Environmental Services (FBT) was retained by
Steward, Inc. to perform a particulate emission evaluation on the
No. 4 Anhydro Spray Dryer at their facility in Chattanooga,
Tennessee. The purpose of the evaluation was to demonstrate
compliance with applicable provisions of the chattanooga Air
Pollution Control Ordinance. Specifically, this process,
controlled by a Mikro Pul baghouse, is limited to particulate
emissions of no more than 0.65 pounds per hour. The test was
conducted March 30, 1993. The test team consisted of Mr. Chris
- Gottschalk and Mr. Jason Fraley, of FBT. Mr. Wayne Bishop,
Steward, Inc. coordinated testing with plant operations. The
test was witnessed by W. C. Markham, Jr., Chattanooga-Hamilton
County Air Pollution Control Bureau.

2.0 BUMMARY OF RESULTS

The test consisted of three USEPA Method 5 runs performed on the
discharge of the Mikro Pul baghouse. The results of these three
runs yielded an average particulate emission rate for the test of
0.075 pounds per hour. The average rate of ferrite powder
processed during the test was 2500 pounds per hour. A summary of
the results of this test is presented in Table 1. Pertinent
parameters and results from each run are given in Tables 2, 3,
and 4. Sample calculations for run A-2 are presented in Appendix
A, Field data sheets and process weight rate data are presented
in Appendix C. Test Equipment calibration data is given in
Appendix E. Laboratory analytical data is presented in Appendix
F.

3.0 Conclusions

The results of this test showed that the average particulate
matter emission rate from the Mikro Pul baghouse on the No. 4
Anhydro Spray Dryer was 0.075 pounds per hour at a ferrite powder
process rate of 2500 pounds per hour. Comparing this result with
the allowable particulate emission rate of 0.65 pounds per hour
shows that this source is in compliance with the applicable
provisions of the Chattanooga Air Pollution Control Ordinance.
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CLIENT:
SAMPLE LOCATION:

EMISSION MEASURED:

TABLE 1

SUMMARY OF RESULTS

STEWARD, INC.

NO. 4 SPRAY DRYER BAGHOUSE DISCHARGE

PARTICULATE MATTER

S | sewwss 02 svegemes | et ssemes amaaye

ALLOWABLE RATE: 0.65 LB/HR
STACK DIMENSIONS: 15" x 36° .
[TEST DATE: 3/30/93 1
RUN # A—1 A—2 A-3 AVERAGES
TIME, EST 1054— 1208 1320—1430 1505—1615 :
STACK TEMP, °F 203 207 204 205
MOISTURE, % 11.3 10.7 11.7 11.2
VELOCITY, fps 23.8 23.3 22.6 23.2
GAS FLOW, SCFM 3758 3677 3544 3660
% ISOKINETIC 95 08 101
PROCESS WEIGHT, LB/HR 2520 2520 2460 2500
EMISSIONS: Gl
Gr/DSCF 0.0008 .0041 0.0023 0.0024
Ib/hr 0.026 0.128 0.070 0.075




TABLE 2

TEST RESULTS
CLIENT/PROJECT #: STEWARD, INC.
SAMPLE LOCATION: #4 SPRAY DRYER BAGHOUSE DISCHARGE
DATE/TIME: 3-30-93/1054-1208
RUN #: A-1
STATIC PRESSURE("H20): 0.05 "HG 29.68
BAROMETRIC("HG): 29.68 ‘
SAMPLE TIME(min): 60.00 Vm{corr) 42.359
ACTUAL METER VOLUME: . 42.359 DSCF 42.663
SQ. ROOT AP: 0.369
AVG ORIFICE AH: 1.56
AVG STACK TEMP °F: 2028 °R £662.8
AVG METER TEMP °F; 95.5
Cp PITOT : 0.84
NOZZLE DIA.{inches): 0.371 An(ft)= 7.51E-04
METER GAMMA: 1.064
LEAK RATE(IF > 0.02):
CIRC STACK? 1=Y,0=N; 0 As(ft?) = 3.75
DIA OR DIM (inches): 540.00 = 15in * 36in
% 02: 20.50 DRY MOLE WT 28.82
% CO2; 0.00 ST MOLE WT 27.60
VOL CONDENSATE(mI): 115.30 % H20 11.29
FILTER GAIN{mg): -1.00
RINSE GAIN(mg): 3.20 NET WT(mg) 2.20

EAREENXARAR AR ARk RRRRR *t****t*********tCALCULATED RESULTS*********tt*t**tt**ttl‘*l—t**i

~ GAS VELOCITY (Vs):
STACK GAS FLOW (Qs):

STACK GAS TEMP :
MOISTURE (%H20):
ISOKINETIC :

23.82 FT/SEC
5359.6 ACFM
3757.8 DSCFM

203 DegF
11.29 %
94.58 %

PARTICULATE MATTER EMISSION DATA

CONCENTRATION (Cs):

EMISSION RATE (Er):

7.94E-04 Gr/DSCF
1.13E--07 Ib/DSCF
0.026 Ib/hr

 FBT
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CLIENT/PROJECT #:
SAMPLE LOCATION:

' DATE/TIME:

RUN #:

STATIC PRESSURE(*H20):
BAROMETRIC("HG):
SAMPLE TIME(min):

ACTUAL METER VOLUME: -

SQ. ROOT AP:
AVG ORIFICE AH:

AVG STACKTEMP °F:
AVG METER TEMP °F:

Cp PITOT :
NOZZLE DIA.(inches):

METER GAMMA:
LEAK RATE(IF >0.02):
CIRC STACK? 1=Y,0=N:

DIA OR DIM (inches):

% 02 :

% C02:

VOL CONDENSATE(ml):
FILTER GAIN{mg):
RINSE GAIN(mg):

TABLE 3

TEST RESULTS

STEWARD, INC.

#4 SPRAY DRYER BAGHOUSE DISCHARGE

3-30-93/1320-1430

A-2

0.05 ‘HG 28.70
29.70
60.00 Vm{corr) 23,392
23.392 DSCF 23.614
0.360
0.43
206.9 °R 666.9
93.0
0.84
0.274 An{ftt}= 4.09E-04
1.064
0 As(ftz) = 3.75
540.00 = 15in * 36 in
20.40 DRY MOLE WT 28.82
0.00 ST MOLE WT 27.66
60.20 % H20 10.71
1.65
4.60 NET WT(mg) 6.25

rhkddkd kWi *****tﬁ*i****tt****tt*ﬁ**CALCULATED RESULTS*********t*it****tt*tt*t**ti

GAS VELOCITY (Vs):
STACK GAS FLOW (Qs):

STACK GAS TEMP :
MOISTURE {%H20):
ISOKINETIC ;

23.28
5238.6
3676.7

207

10.71

98.09

PARTICULATE MATTER EMISSION DATA

CONCENTRATION (Cs):

EMISSION RATE (Er):

4.08E-03
5.82E-07

0.128

FT/SEC
ACFM
DSCFM
DegF
%
%

Gr/DSCF
Ib/DSCF
Ib/hr

L
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TABLE 4
TEST RESULTS

CLIENT/PROJECT #:.
SAMPLE LOCATION:

STEWARD, INC,
#4 SPRAY DRYER BAGHOUSE DISCHARGE

DATE/TIME: 3-30-93/1505-1615
RUN #: A-3
STATIC PRESSURE(*H20): 0.04 *HG 29.70
BAROMETRIC("HG): 29.70
SAMPLE TIME(min); 60.00 Vm{corr) 23.249
ACTUAL METER VOLUME: 23.249 DSCF 23.328
5Q. ROOT AP 0.349
AVG ORIFICE MH: 0.41
AVG STACK TEMP °F: 203.8 °R 663.8
AVG METER TEMP °F: 96.4
Cp PITOT . 0.84 0.84
NOZZLE DIA.(inches): 0.274 An{ftz}=  4.09E-04
METER GAMMA: 1.064
LEAK RATE(IF > 0.02):
CIRC STACK? 1=Y,0=N: 0 As(ft?) = 3.75
DiA OR DIM (inches): 540.00 = 15in * 36in
% 02 20.50 DRY MOLE WT 28.82
% CO2: 0.00 ST MOLE WT 27.56
VOL CONDENSATE(mI): 65.60 % H20 11.69
FILTER GAIN{mg): -1.05
RINSE GAIN{mg): 4.55 NET WT{mg) 3.50

it*****t**it*******t*****ﬁ***ttt***i***CALCULATED RESULTS*****************

GAS VELOCITY (Vs): 22.59
STACK GAS FLOW (Qs): 5082.3
: 3544.3

STACK GAS TEMP : 204
MOISTURE (%H20): 11.69
ISOKINETIC : 100.51

PARTICULATE MATTER EMISSION DATA

CONCENTRATION (Cs): 2.31E-03
: 3.30E-07
EMISSION RATE (En): 0.070

7

FT/SEC
ACFM
DSCFM
DegF
%
%

Gr/DSCF
Ib/DSCF
lb/hr

__FBT S




4.0 Enmission Source Description

The No. 4 Anhydro Spray Dryer process located in the Steward,
Inc. facility on East 36th Street in Chattanooga, Tennessee
operates under Bureau Certificate of Operation No. 0780-30500899-
30C. This spray dryer dries a ferrite powder/water slurry with
hot air, which is heated with a natural gas burner. Hot, moist
air exiting the spray dryer passes first through a cyclone and
then through a Mikro Pul baghouse filter for ferrite powder
removal. The hot, moist, filtered air is finally discharged-to
the atmosphere. The dry ferrite powder processing rate of the
spray dryer is nominally 2,500 pounds per hour.

The Mikro Pul baghouse is designed for hot operation and utilizes
a pulse jet cleaning system. Its discharge duct is 1S5-inches by
36-inches which exits the building horizontally and then turns 90
degrees upward. To provide the necessary straight run of duct
for testing the 90 degree elbow was removed and a temporary 7-ft
straight duct extension was installed as shown in Appendix D.

§.0 Sampling Protocol

The sampling and analytical procedures used during this test were
USEPA Reference Methods described in the Code of Federal
Regulations (CFR), 40 Part 60, Appendix A, Revised July 1, 1991.
Following is a list of these Methods. Sampling, analytical, and
laboratory procedures are described in Appendix B.

5.1 Measurement Sites (Method 1)
The location of measurement sites and the number of sample
points were determined as specified in UBEPA Reference
Method 1, "Sample and Velocity Traverses for Stationary
Sources."

5.2 Velocity and Volumetric Flow Rates (Method 2)
The duct/stack gas velocities and volumetric flow rates were
determined using USEPA Reference Method 2, "Determination of
Stack Gas Velocity and Volumetric Flow Rate."

5.3 Dry Molecular Weight (Method 3)
The dry molecular weight of the duct/stack gases was
determined using USEPA Reference Method 3, '"Gas Analysis for
Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular
Weight." Three grab samples were collected and analyzed
during test with a Fyrite combustion gas analyzer.

5.4 Moisture (Method 4)
The moisture content of the stack gas was determined using
UBEPA Reference Method 4, "Determination of Moisture Content
in Stack Gases."

o m sus e Ses Em Su SRS SER MU MR AN SN SR SN W A AN




R
R f..nm e T
P o

o i3
SE 1 parly

m.c@w R




“TIATE/TIME:
RUN #: A-2

EXAMPLE CALCULATION

CLIENT/PROJECT NUMBER:
SAMPLE LOCATION:

1. METER CORRECTIONS:
(LEAKAGE): Vmc = Vm—(Lp—La)e = Vm—(Lp-0.02)e
(DSCF;68°F,29.92"Hg):
Vm(std) = 17.647*Vmc*Y*(Pbar+mH/13.6)/Tm°R =
2.MOISTURE:
(VOLUME, SCF}): Vw(std} = Vwc*0.04707 =
(FRACTION H20): Bws = Vw(std)/(Vw(std)+Vm(std)) =
(% MOISTURE): %H20 = Bws*100 =
3.MOLECULAR WEIGHT(M):
(DRY MOLE WT.):
Md = 0.44*(%C02)+0.32*%(%02)+0. 28(%N2+ %CO) =
(STACK MOLE WT.): Ms = Md*({1—Bws)+(18.0*Bws) =
4VOLUMETRIC FLOW RATE(Q}:
(VELOCITY ft/sec):
Vs = 85.49*Cp*[AvgmP*Ts°R/(Ps"Hg*Ms)] ~ 0.5 =
(ACFM): Qa = Vs*60*As(ft?) =
(DSCFM, 68°F & 29.92"Hg):
Qstd = Qa*17.647*(1~%H20)*Ps/Ts°R =
5.1SOKINETIC:
%l = 0.0945*Ts*Vm(std)/[Ps*Vs*An*a*(1 —Bws)] =

6.CONCENTRATION(Cs):

(GRAINS PER DSCF) = gr/dscf = 0.0154*WT(mg)/Vm(std) =
(POUNDS PER DSCF) = ib/dscf = 1.49E-03 * Cs(gr/dscf) =
(Cs CORRECTED FOR CO02) = Cs(gr/dscf)*%C02(corr)/%C02(meas) =

7.EMISSION RATE(Er):

(POUNDS PER HOUR) = Ib/hr = Cs(ib/dscf)*Qstd*60 =

STEWARD, INC.
#4 SPRAYDRYER BAGHOUSE
3--30-83/1320-1430

23.392

23614

2.83
0.11
10.71

28.82
27.66

23.28
5238.6

3676.7

88.09

4.086E-03
5.82E-07
NA

0.128




FILTER/PROBE RINSE ANALYTICAL DATA

Client: - Steward, Inc.
Sample Location:. #2 ¢ pp.y Devfen bng bovse Dfalvm_; e
Date: 3130 a3

Run #: A -2

ACETONE RINSE DATA
Volume(V,):  /opp, ml
Date/Time wt#l: +/alg3 o7e¢ - Grosswt: 3 g2p 8 Mg
Date/Time wt#2: 4¢-[9]93 1632 Gross wt: 3819, mg

Average wt:  3gz20 3 mg

-Tarewt: 3g;4,vmg

= Gain(m, ): G, { mg

Blank Calculation: ' - Blank(C_XV): i 5 wmg
C,=m,+V= 15w = 015 mo/m

=Net Gain(m,): 4, & mg

FILTER DATA
Date/Time wt#l: 4 (s l 93 - (Sichr Grosswt: 353, mg
Date/Time wt#2: 4-{n %3 - 02832 hr Grosswt: 35C.0c mg

Average wt: ' z252,85mg
- Tare wt: 350, q0mg

=Net Gain(m,): 1. 65mg

TOTAL 6 . 75mg

Note: Average difference must be less than 5 mg or 2% of weight of sample, whichever is less.

" Remarks:

Signature of analyst:_ RS \BQ:Q_)—Q 211
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APPENDIX B
SBAMPLING AND LABORATORY PROCEDURES

The sampling and analytical proceduree usad during this test were
USEPA Reference Methods 1, 2, 3, 4, and 5 which are described in
the Code of Federal Regulations (CFR}, 40 Part 60, Appendix A,
Revised July 1, 1991. Following is a summary description of
these procedures:

B.1 Measurement Sites (Method 1)

The location of measurement sites and the number of sample points
were determined as specified in USEPA Reference Method 1, "Sample
and Velocity Traverses for Stationary Sources."

A 7-ft test duct extension was installed in the 15" x 36"
existing duct having 4 test 3" test ports located 30" from the
discharge. The test ports were located 5.5 equivalent duct
diameters (De) downstream from the nearest flow disturbance, a
45° elhow and 1.4 De's upstream from the duct discharge. See
sketch in Appendix D. Per Method 1, a 20 point, 4 x 5, sampling
matrix was established with each sampling point located at the
center of a 3.75%" x 7.2" area.

B.2 Velocity and Volumetric Flow Rates (Method 2)

The duct/stack gas velocities and volumetric flow rates were
determined using USEPA Reference Method 2, "Determination of
stack Gas Velocity and Volumetric Flow Rate." Velocity pressures
were measured with an "S" type pitot tube and temperatures with a
calibrated type "K" thermocouple. Pressure differentials and
static pressures were measured with inclined manometers. See
Figure B.5.1.

B.3 Dry Molecular Weight (Method 3)

The dry molecular weight of the duct/stack gases were determined
using USEPA Reference Method 3, "Gas Analysis for Carbon Dioxide,
oxygen, Excess Air, and Dry Molecular Weight." One grab sample
was collected and analyzed for oxygen and carbon dioxide during
each run with a Fyrite combustion gas analyzer.

B.4 Moisture (Method 4)

The moisture content of the stack gas was determined using USEPA
Reference Method 4, "Determination of Moisture Content in Stack
Gases." A time integrated sample of gas was withdrawn
isokinetically during each run. Mecisture in the gas was
condensed in an ice bath condensing device and determined
volumetrically. Residual moisture was then removed in a column
containing a known amount of silica gel and determined
gravimetrically. Dry gas volume was measured with a dry gas

meter. See Figure B.5.1.
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Method 5§ with condenser

Figure B.5.1
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FILLD DATA SHEEY

Client/City: D-rw. Steword Probe Length/Type: y' GLass

Date: __%-%0-83 Run #: _A-1 Nozzle Size: - 371, . = .37}
_Location: Baghouse ewt: * Y Spraydeyel Meter Box #: _1™M- 1 AH@: 1728 y: {.06Y
“sample Type: _DW =S . . Assumed H,0: _{O 9 Reference AP: _{= (1.5
Operator:  J).Faatey 7 Leak ©: Pre:2%°3 v @_"7 *hg

Pbar: _29.6% ps: (.05 Post:» 00! i @_S "hg

Initial: Pitot Leak EI_v_ /Orsat Leak E____ Final: Pitot Leak M___/Orsat Leak &____
Filter #: 308, | | Deying Coturmn

Fyrite Data: ' Moisture Data: - Tnidiel wi=%22.5

0,:20.5, . . mi H,0 | g Sil. Gel Frnal Wk =

cop 0 ..  Q0x\ 15.39 [prcess Wit zsaou,c,/hr
-Page of Record data every __% .0 minutes

Trav. [Sample| Clock Meter Pitot # # 4 #

# Time | Time Reading "AP  |AHicalc)|AH{act)| Probe | Stack | Tm In Filter

T 0 |ig:54 [616.095 BTSRRI at et Mol s b
A-(| % e 29y (046 | 1.9 | 1.9 | B |zoz | 8S | 84 ?_‘S(o 65| 3
2| 6 (20.5%8 |0.15 [ tap | V7 Zo2193 | 39 [252]| 64| 3
2| 4 627.700 |0.¥3 | LS (.5 202 94| 90 |25yl | 3
A1 BAK. (2487 |04 ] VG| LG 20%| 95 | 92 |255]|63 | 3
=l % (2702316 | 16| lo 202 |96 | 92 125%{63 ¢ 3
g-t] 19 2304 Joas| | 7] 4 |202| 94| 92 |250(6G6 |3
(ANA (3. 306] 0y LG | Lk zoyl 97 | 9y 125,172 | 3
22y (%3.500 0| 1.G| L6 20%1 g2 | 94125117213
4 [ 27 6556301y 6| V6 25| 971 95 | 25165 |3
S| %0 %7119 [2.\3 -9 (.S 204 | 98 | 95 | 251163 | 3
C-1] 23 639.79¢1 6.3 .5 1.5 201} 95! 93|25 | ¢ 3
2] 26 41950 ] 014 G| G 203 | 92| 9a |25y [ 62] 3
3| 29 GYU-o49jo- 4] Lo | 16 Zoy | 98 | 96 {25162 | 3
yl 42 (H6.229 1 0-14] L6 | LG o1 99 | 97 (2511651 3
S| 4s 6U42.2066|b\2| L | .S 2eY | fop | 97 |25 |11 3
Dt | 48 GsoMes|0. 12| LY | 1Y 20| 99| 991252| 73| 2
2] 5/ b5e.427[0.i3 | VS | 1.S 702 oo | 93 fzyz]| 73] =
21954 o4HSEl 6.t | 1.S| 1S 2% | ol | 48 (242|779 3
Y157 G5CGop lo.13] 151 1.S Zo3 | lof | 43 (294 | $0| 3
5| 60 | se-Sy4lo.at | G313 Y (2ot |iot | 98 [ZUyl eV | 2
11:04
Y2P =} .369

A

N
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FIELD DATA SHELT

'CIienthi;y: P SHewoed Probe Length/Type: y' GLass
Date: 2-20-4% Run#: _A-2Z Nozzle Size: -27¢, , =274
1- Location: Bou_; houge 0w—k.ﬁ“ls?m\!a¢\',e_r Meter Box #: M- AH@: 17128 4. [oGY
Sample Type: M-S Assumed H,0: 10 % Reference ap: _!=3-¥
Operator: J.EP-ALE?' Leak ©: Pre:-00% 2@ 7 “nhg
Poar: 297  ps: _+05 Post:. 9% v @ Y *ng
Initial: Pitot Leak ©_v~ /Orsat Leak B_____ Final: Pitot Leak IZ_____‘/__IOrsat Leak ™M_
Filter #;: 3°89 | Peceacs Wbk
Fyrite Data: Moisture Data: Sawma 25 A- |
0, 0.4, , , ml H,0 | g Sil. Gel (2520 b by
co, O . . 59 ml] t.24 .
Page _____of _ Record data every _ 3.0 minutes
Trav.|Sample| Clock Meter Pitot # # # # #___ |Pump
# 1 Time | Time | Reading [, AHicalc}{AH(act)| Probe | Stack | Tm In | TmOut| Filter | Exit | V¢
O 11220 |658. 033 BEmtliiieemamat it Din i ol e S B ,
A-s| 3 £%9.900] 0.15| 0.5t |o.5(] Hi [ 208 | 91 | 90 |249 | S3 |o-5
2| 6 €G1.153 0.1 | 9.5( |0-5) 208 | 32 | 2z 245 | %7 |o.5]
5| 9 G61.2¢3 (0.2 | 9.4yo | 0.40 200 92 92 |2Y47| Yy |o.5
Y1 17 663-Y4S) [ 6.3 | .42 0.4 207! 91 91 {248l |o-S
- Sts LeH.boo |0.13 | 6.42 ] 6.42 2905| 93| 22 {259 (S |o-s
-1 18 GGS-81 L0 | o.Ug {p.US 209 | 92| 9/ |252 |53 |o.s
2] 21 667.033 [0.44 | o.43 | 6.4% 209 193 |92 |251 | vy 0.5
21 2y (68.245 | 043 | o.y2] 0.2 209 | 949 { 92 2si] ysos
Yl 22 4,3 . Hoe | 0.43 |0,42 |0.42 210 | 9Y | ¢33 | 251 | 4S |o.5
5| %0 L19.HuY | 012 ]p. 40 0. Ho 211144 [ 92 |251| yg|o.s
C-v | 53 L1V592] 0-12 | 0.yo |0-Y%° 208 | 93 | 92 {255] Ys|o.5
21| 2 (22313 Jo.iq | 06.-49] 0.43 209 | 94 | 23 | 2si|ys | 4
EX RS LI4.034 (0. 14 | O.ug | 0.4 202 | Y | 93 | 253 qy | ¢
Y1 Y2 615-2ts | 043 | n.yq. | 6. 4L 2w ad4] 932|252 ysls.s
5] Ys (76.-357] 12| 0.4o |0.H0O 207 | 9Y | 93 | 2s0|Ys |o.S
D-4] 4ys .q1' 1 9.2 o.de | o.Ho 202 |93 | Y2 |252|4% |o.S
A X 16600 0.0 [0.40 b0 205|196 | 93 |z51 | Y¢ |0.5
HE! 619315 |63 10,42 o4z 200 1 95 | 9% [zso| 4¢le.s
MR ©31-609]0:12 {5.42 |6.4p 204 | 75 [ 9y [251 Ty [p.s
2| 60 682-018|0.1 10.%9 {6.38 | v | 202 {9 | 9Y |251 | e |o-s
(%0
V3P =] 360 | W =|o0.a3 zo6a |40 |z a3
t
| D per B, g%/, e ERT ﬁ@’rf L7




FIELD DATA SHEET
Client/City: D Stewerd Probe Length/Type: _ 1 G LAsS
Date: 2-39-43> Run #: _A-5 Nozzle Size: :274 , , =.27Y
~ocation: Buglowse Ouk # Y Socaydryer Meter Box #: _LiM-I  AH@: 1128 . 106Y
Sample Type: _ M-S Assumed H,0: o o, Reference AP: _=3.Y4
Operator: JFaa £y Leak : Pre:-9°! 0@ S *ng
Pbar: _ 241 _ Ps: 0.0M Post: .092 p @ Y "hg
Initial: Pitot Leak ©__ _/Orsat Leak H___ _ Final: Pitot Leak _ IZI__‘_/__ / Orsat Leak B&__
Filter #: __ 20377 -
Fyrite Data: Moisture Data: Tardial MaCer
0, 20.5, . . mlH,0 | g Sil. Gel bg2. 100 |
CO,: O . : Gzl %69 . 2460 \p[lnzProcess Wt ,
Page ____ of Record data every _3 .O_ minutes ' : '
Trav. |Sample| Clock Meter  |Pitot # # # #__ |#___|Pump o
# Time | Time ";g%a_dg% "AP | AH(calc}|AH(act)] Probe | Stack { Tm In [TmOut| Filter | Exit Vac.
T 0 [3:05 |smechdd Eippil e an i R
'TREE 632531 {p.y oyg |0-49| Hi [zot | 91| 9/ [251 ) 45| ¢
2] G G34.520] 0.1y | 0.43 |0.-H3 204 | gy | 92 |zU9| 4/ |
21 19 (25.700]0:12] 0.42]0.40 199 | 95| 92 | 247| o] ¢
Yl i GPL.$3( 0.1 | 040 | 8.0 196 { 94| 73 lve| Ho| /
5145 (3%.004 | 0.1 6,40 | 0. Y igel 95| 92 | 24g| w0l 7
-ty 8 GRe. 21l !l o tg| 0% 202 | 931 92 |29 7] ¢/
2] U 690,00 | 0\B | 0.4z | 6 LI Zon | aw | 93 | 2s2di o | 1
3| 24 (z91. 655 [0.V2 | 0.4z | o-42 103 | 95 | 99 |250 | 41 |
Yl oy G210 [0.13 ] 0.42 |0.41 205 | 96 | 95 |2s2| 2| /
S| 3 693.360 [ 0- 12| p.ye [ 04O 205 | 97| 9s 252 43} /
c-1 | 23 G95.024[0.1%2| .Yz |ou2 104 | 85| 95 |7253 | Ys{
21 3 ©QG-Isy|oaz | 6-400-40 206 97 | 9¢ |252] 93|/
3 %9 G‘ir?,goo 042 | o.Ho|D. LD 70% ‘?g ¢7 |2zsz| ¥s| /
yl Y2 (98.440 |02 o 4o |o0.Yo 208 | 99| 77 [252] 4={ 7/
s| Us ©29.570(0-1t |0.3% [0.77 206 | lao | 98 |252 | He | /
0- 1 | Yg 700,751 |o. 1t | 0-3g | ©.38% 203 991 97 |zs3lys Jo.5
R IEL 10.901 | 0-1l | 3% | 6% 207|1l02) 99 |25 4% [0S
215y 102.911 |p.12 | ©-4Y2(p Yo 20710 100 lzsz =1 [/
Y157 Jo4.o4y [0.11 | 622 [0.3% 206 [i0D {101 |252147] /
5 | bo 105,381 0.10 | .34 |0.54]| V| 204 | /02| /07 | 253163 |0.5
bys
A VSP 3 .349 22 z 044 |avaTs=| zoz b
B jﬁz"".’ é ;—- . ﬂ?f _z"-n:ﬂ-

N wf wof i s KW BN N N N I I NN NN




o ' VELOCITY TRAVERSE DATA
Date: __ 2 |30 ]Q [

Client: ___ P Steward —.. PN: _-_f_*./.f___i
| Location: ot ra
Siles

R #: Yeodest ! Time_0940 Phar Z"l.é,S““q‘ ps__.0l "/, 0’

POINT I} DELTAP TTMT cyoronic®y POINTIE DOLTAP TOMP cycLoNnc®
A-1 AT 145 A-5 S (92
7 .7 145
g R (4 (
Y#e | 1S | 194
B - S 19y %-S M 1196
Zz {7 5 195
2 .Y 99
W | 12 {97
C-i 12 192 ¢-5 12 1Y
2 1Y 195 .
% ) 195
‘T[b; e {45
G VAL (3 132 D-9 | 3% (92
Z Ny 142
> . iy \qY
H Y 194
Avcragcs#
Ap=
JA_p=
Temp=

s Mok d, £a7 Drut 72

T, NPV IR T

TR v T oY

i




» ‘ NAh A U b @ g -
i Ll T D~ AT AT, VS A L ORGP0 P T e £

- :
T OWa W W W O™ OW W




] R

TRAVERSE POINT LOCATIONS FOR RECTANGULAR DUCTS

PLANT DM, Stewaed

DATE 3_/?0 /23
SAMPLING LOCATION Bagherxe ot , #H g Spraydyye
INSIDE STACK DIMENSIONS 367 7y {s” ‘
INSIDE OF NEAR WALL TO - | 0"
OUTSIOE OF NIPPLE. (Distance B) o, .
EOUIVALENT STACK 1.0, (2%15 = 3Q05+30) = 217 Bag hwse
NEAREST UPSTREAM DISTURBANCE HR” (55 Da)

NEAREST DOWNSTREAM DISTURBANCE _ 30’ (1.9 e )
NUMBER OF TRAVERSE POINTS _ 20 aApray . 4+  x 5

L—- zlb“‘——'r’/’/f"ﬂ"
i

CALCULATOR QG y n?dv ot
extensron
i b 4
ILLUSTRATE /5" INCREMENT 4y 3
PORT LOCATIONS ' DIMENSIONS ®&t €
AND i =l
STACK DIMENSIONS -
|-— 367 — :
. -
|
TRAVERSE INSIDE OF NEAR TRAVERSE POINT LOCATION DISTANCE
POINT | WAL TO TRAVERSE ' FROM OUTSIDE Of NIPPLE LUE?&?ITDN FROM
NUMBER . QISTANCE B (SUM OF DISTANCES A+B} EDGE OF STACK
(Distance A}
7
( 32,4 6.1 32.5
yd z5.Z 253
2 (2.0 | (8.1
4 /0.8 _ 10,9
z 3.6 ¢ 3.9
/1 . a4 4 Z —_
Llia [tz W=7/ 7 7R
e 7 7




"TRAVERSE POINT LOCATIONS FOR RECTANGULAR DUCTS
.Dn W\. S‘kmd |

PLANT
DATE 3_[?01‘?3 thl.
SAMPUNG LOCATION Bashoeose oyt , # g Seraydvye s Test,

{S "

1 ! . | — 115
Bay hwse “ 2

" V4
INSIDE STACK DIMENSIONS 56 X

INSIDE DF NEAR WALL TO _
OUTSIDE OF NIPPLE, (Distance B) o,

EQUIVALENT STACK 1D. (2% 15 = 39 /A5430L) = 212
NEAREST UPSTREAM DISTURBANCE LR (5.5 D.)
NEAREST DOWNSTREAM DISTURBANCE _ 36’ (1.9 Te)

¥
nlt—-- _

1 — ‘N - | | (- | I iy

NS NS RN e

NUMBER OF TRAVERSE POINTS _20 ApRAY 4  x 5
CALCULATOR :
CG " p dUc'+
ewtension
J incREMENT D 2
ILLUSTRATE (5" N n B
PORT LOCATIONS ' DIMENSIONS ® ¢
ARD - | B D
STACK DIMENSIONS
—_ 36" — 7
| | y
ik
§
TRAVERSE INSIOE OF NEAR TRAVERSE POINT LOCATION DISTANCE
NE&’:E WALL TPUOILRT”ERSE STANCE & FROM OUTSIDE OF NIPPLE Lﬂzg:lTDN FROM
R
(Distance A] : {SUM OF DISTANCES A+8) EOGE OF STACK
“t
l 32.4 a’ 72. 5
2 25.2 253
3 {8,0 (8.1
4 /6.8 109
5 3.¢ ’ 3.7

b oy

a4 s J Y, |
WW/. ER7T D

T 7
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'TRAVERSE POINT LOCATIONS FOR RECTANGULAR DUCTS S
PLANT D. M. Stewaed ey
L
DATE 3[30 /23 s vl
SAMPLING LOCATION %LMMQ_;MQ&%L T‘:t, 1
r/ e
INSIDE STACK DIMENSIONS 367 I’y 1s” h P
INSIDE OF NEAR WALL TD - " . { % ’, ;,t::'?
QUTSIOE OF NIPPLE, {Distance B) .} » fet— 118 ! o= §1
EQUIVALENT STACK 1.D. (2% 15 % 39 /i5+3L) = 2.2 Bag hevse ya — ;*‘%
NEAREST UPSTREAM DISTURBANCE LR (55 D) : = A %1;
NEAREST DOWNSTREAM DISTURBANCE _ 30’ (1.9~ T ) ' £
NUMBER OF TRAVERSE POINTS _ 20 apaay_ 4 x5 E!.,
CALCULATOR : fal-1 Ec i
n¢duct v ¢
extension xe
13/4" fé\::
‘I_‘- b
=] 4 T— SN
ILLUSTRATE 5" INCREMENT [} 5 3_:/; ' &
PORT LOCATIONS 3va i
. N | DIMENSIONS R € 5,0 5
STACK DIMENSIONS _pPP— LM
B i
| ~
T“ﬁ;f”"ff Wi o UTFR;"\:E:RHS , TRAVERSE POINT LOCATION DISTANCE b
: PORT i
NUMBER POINT DISTANCE 8 FROM OUTSIDE OF NIPPLE LoeATION FROM i
{Distance A} . (SUM OF DISTANCES A+B) EDGE OF STACK i
o -~
{ 32,4 8.1" 72. €
Z 25.2 | ) G
253 i
3 (8.0 I . 4
4 VLY. 2 { 12,9 ;,ﬁ,k
¢ o
Ly ﬁ"‘).:
o
Tt
"'-'.".A?j"
7z 4 AT B gi‘%*f'%
Yo Vo, - g
e iy
}IL‘
. g
r ‘,‘-.‘?i
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. APPENDIX E
i CALIBRATION DATA

This appendix contains test equipment calibration documentation
and describes the specific QA/QC procedures employed by FBT in
performing this test. The goal of the QA/QC activities for this
project are intended to ensure, to the highest degree possible,
the accuracy of the data collected. The procedures contained in
the Quality Assurance Handbook for Air Pollution Measurement )
Systems: Volume I. Principles, EPA-~600/9-76-005, and Volume III.
Stationary Sources Specific Methods, EPA-600/77-027b are the
basis for performance for all testing and related work
activities. '

CALIBRATION OF APPARATUS

The preparation and calibration of source sampling equipment is
essential in maintaining data quality. Brief descriptions of the
calibration procedures used by FBT follow:

Barometers

FBT uses aneroid barometers which are calibrated against a
National Weather Service-Type mercurial barometer.

Temperature Sensors

Bimetallic dial thermometers and Type "K" thermocouples are
calibrated using the procedure described in Section 3.4.2 of the
Quality Assurance Handbook. Each temperature sensor is
calibrated over the expected range of use against an ASTM 3C or
3F thermometer.

Pitot Tubes

FBT uses Type "S" pitot tubes which are constructed according to i
USEPA Reference Method 2 specifications. Pitot tubes meeting I
these criteria are assigned a baseline coefficient of 0.84 and e
need not be calibrated.

Differential Pressure Gauges
FBT uses Dwyer inclined/vertical manometers to measure
differential pressures. These include velocity pressures, static

pressures, and orifice pressure differentials. Manometers are
ﬂ selected with sufficient sensitivity to accurately measure
pressures over the entire range of expected values. Manonmeters
are leveled and zeroed prior to each run and checked periodically
P during the run. Manometers are primary standards and regquire no
calibration.

| : S FBT Nm=




Dry Gas Meters and Orifices . _ .
Dry gas meters and orifices are calibrated in accordance with

Section 3.3.2 of the Quality Assurance Handbook. This procedure
involves direct comparison of the dry gas meter to a reference
wet test meter. The reference wet test meter is routinely
calibrated against a bell prover. Before its initial use in the
field, the metering system is calibrated over the entire range of
operation. After each field use, the metering system is
calibrated at a single intermediate setting based on the previous
field test. Acceptable tolerances for the initial and final dry’
gas meter factors and orifice calibration factious are * 0.02 and
+ 0.20 from average, respectively.

ON-SITE MEASUREMENTS
on-site QA/QC activities included:

Measurement Sites

Prior to sampling, all stack/duct dimensions are measured to
determine measurement site locations, location of test ports, and
stack inside dimensions. Inside dimensions were checked through
all available test ports to ensure uniformity of the stack cross-
sectional area.

Verification of Absence of Cyclonic Flow
In situations where the measurement site is near possible flow

disturbances, the presence or absence of cyclonic flow must be
determined. Prior to testing, FBT conducted an evaluation of the
measurement sites to determine the presence or absence of
cyclonic flow. Acceptable criteria is that the average angle of
rotation required to achieve a null pitot reading is < 20°
rotation.

Velocity Measurements

All velocity measurement apparatus was assembled, leveled,
zerced, and leak checked prior to each test run. The static
pressure was determined at a single point near the center of the
stack.

Flue Gas Component Sampling

During test runs gas samples were withdrawn from a single point
near the center of each test site and analyzed with a Fyrite
combustion gas analyzer to determine percent concentrations of
carbon dioxide and oxygen. The sample train was assembled and
leak checked before sampling.

Moisture

Stack gas moisture was determined simultaneously with particulate
matter. During sampling, the gas exiting the condenser was
maintained below 68° F to ensure complete condensation of the

_FBT S




stack gas water vapor. The total moisture was determined
gravimetrically.

Bample Trains
The sample trains were assembled, equilibrated to required

temperatures and. leak checked before testing. The nozzle size
was determined in the field by making triplicate measurements
along three different diameters using a dial caliper. The three
measurements must vary no more than 0.004 inches between the hlgh

and low values.

At the conclusion of each test run, the sample trains were leak
checked at the highest vacuum attained during the test run.
Acceptable leakage rates are 0.02 cfm or 4 percent of the average
sampling rate (whichever is less).
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POST-TEST METER CALIBRATION

MB #: IM-1 BAROMETRIC PRESS:  29.560 (in. hg.)
DATE: April 5, 1993 DGM PRETEST Y : 1,064
PLANT: D. M. Steward REFERENCE Y: 1.042
PERFORMED BY: B: Doebler REFERENCE Ps: -7.150 (in. H20)
RUN 1 ~ RUNZ RUN 3
VACUUM (*Hg) 8,000 | 8000 8000
AH ("H20) | 3.000 3,000 3.000
INITIAL RTM 266.194 -~ 278.504 286.820
FINAL RTM 276.504 286.820 297.114
INITIAL DGM 705.895 715.399 724.956
FINAL DGM 715.399 724.956 734.533
TEMP. RTM (F) 72.000 72.000 72.000
TEMP. DGM (F) 62.500 68.500 69.000
TEST TIME (MIN.) 10.000 10.000 10.000
NET VOLUME RTM:  10.310 10.316 10.294
NET VOLUME DGM:  9.504 9.557 9.577
Y: 1.082 1.089 1,086
@ : 1.603 1.583 1,589
PRIOR Y = 1.064
RECHECK Y = 1.086
% DIFFERENCE =  2.052
AVERAGE AH@ = 1,592

AY = (Vw x (Pb+Pref/13.6) x (Td + 460)) / (Vd (Pb + (AHd / 13.6)) x (Tw + 460)

ANH@ = 0.0317 x AH / (Pb (Td + 460)) x ((Tw + 460) x time) / Vwcorr)A2
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-T ME'T N
Project: - . | e
Dry Gas Meter ID: _'Zm-! Pretest Y:
Reference Meter ID:_94 4008 Reference Y
Performed by:__ 3, Boegs gp. Date: _ ¢ -§-93 Pbar:__29. 5¢
Reference Dry Gas _ Temeraes
E\‘Ieter Meter Reference - DGM (Td) :

Delta H Volume Vol;]me - (Tr) . ™ oS

Lnirial 266-19"! Lnirial —703,8?5 inirial 72 I Lnirial 5-6 56

™ .50H i ) 15 & 2 a0 168 | Y | /O

o sou [P s 3y | [ 75 4%

4™ amgzo ™ pu9se |™ ™0 lgé ¥
o doye | g.557 [mes 9 478
e ¥zo | MM 9o4a5¢ | sl oo g
SR A YL ol 93y g3 | 52 68 q
|airial Lnitial 11i i3]
Final Final Fizal Final
Net Net Average Averag:
Levitial Loitial lru'r‘JxJ&==l Lotrial N R
Fizal Final . : Fira) Final

Nt Net Averags Averags
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Date:

A58

~h

Arhient Temperature:

fcalikrarzor: B3H

rRelerence:

Mercurv-in~

couple No.: HEG- I/J*G'?
13 _ °7 Baromet

tcic pressure:

264 e

glass:

)

Other:s . _

I NN NS NS ==

"Reference The:mogouple
£ ce thermometer potentiometer ) e
Repgffg Sourceb temperasure, temperature, Diffarence,
No.?@ (specify) °C °C %
NI\ _
| AwA BT 13 i) 6
ESDILHJC—
3 LOATE T 210 21 .45
Bome i
3 O H52 45%S . bl !
. i
]
Y Tee LI gTen 32 30 - &7 |
I
|
A
|
|
R -2
1y BB C R 13 13 O '
EQ_U..\N(- !
2 Laxer 210 2 U 43 !
Eon_‘..sc,
> o H3p 43Sy 4y
1 Tee e T YA D
; Every 30°C (50°*F) for each reference point
Type of Calibration system used
(Ref. temp: °*C + 273) =~ (Test therm. temp., °C + 273)
Ref. temp. oc + 273 X 100_’:1.5‘

Stack Temperature Sensor Calibration Data Sheet

I1-14
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Stack Temperature Sensor Calibration Data Sheet

II-14

_ G e .
iy~ — il
.

. paze: lolgoey mhermacousle No.: _ LM- T /IM-O
Arbient Temperature: 14 °C Barometric pressure:; 2.3 o« 2z
Zalitrazor: T Reference: Mercury-in-glass:

Other:
Reference Thermocouple
Reference b thermometer potentiometer
Point Source temperature, temperature, Difference,
No.2 {specify) °Cc °C %
TwA-~T
1 g ieor 14 13 -1y
y T 0. 32 LY 0
£ ER —
|
i
A GIEAT _
t Lm-o 1Y mF -LY !
{
[4 ICE Lmey 32 52 0 !
|
|
: Every 30°C (50°F) for each reference point
Type of Calibration system used
(Ref. temp: °C + 273) - (Test therm. temp, °C + 273)
Ref. temp. °C + 273 x 10051, 5%




-

De<e: 2-15-23 ~hermocouple Ko.: _ O 3 -3 . e
F\::'.bien.: Temperature: 1t __ °C Saromerriz cressure: 25.3 v Hy

Calitrazor: f&tb: Relerence: Mercucv-in-glass:

[
—— e

Other:
Reference Thermocouple
Reference b thermometer porentiomeser ) ol
point Source temperature, temperature, Difference,  ;
Ko.2 (specify) °C . °C Y
| AmBIE T 1 b 1] \-3
BCAL\M‘C‘
-z L v e 210 2 ' 2—- ,qs' i
1
ﬁou.w’(, i :
b OIL Hy7 Hso 1. o
Y ICE‘ UAM:\'C S_C_ 30 -, ll.g

R o
L

; Every 30°C (50°F) for each reference point

c *yP2 ©¢f Calibration system used
{Ref, temp: *C + 273) - {Test therm.
Ref. temp. *C + 273

Stack Temperature Sensor Calibration Data Sheet

temp. °C + 273)

x 100<1.5%
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Date:
Analyst:

BALANCE CALIBRATION

Fer I 1993
3. hc.‘;zm.eh
Sartorius
Weight of Recorded Difference
Standard Weight
1 mg s, o)
10 mg 1O g o
500 mg £00 wmg o
10g 10,0060 g 0
100g 100 . CeCC g O
Toploader
Weight of Recorded Difference
Standard Weight
20¢g 20.0 5 O
S0¢g 50.¢ =y o
100 g ) ©C.0« o
150 8 150.04 o
200 g 200 .oc: o)
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FILTER/PROBE RINSE ANALYTICAL DATA

Client: Stéward, Inc.
Sample Location: # 4 Sproy Drysr Bashrwz o451
Date: 3-35-9%
Run #: A~
ACETONE RINSE DATA
Volume(V,): zs ml
" Date/Time wt#1: ' Gross wt: : mg
Date/Time wt#2: ) Gross wt: mg
Average wt: - mg
- Tare wt: mg
. = Gain{m, ): (e.7 mg
Blank Calculation: - Blank(C,XV)): -~ A, 5
C,=my+V,F 24" 4-0'“1: ¢.06 mg/ml O'ME-E X Azsmis

=Net Gain(m): 3.2 mg
FILTER DATA -
Date/Time wt#1: Gross wt: mg
Date/Time wt#2: Gross wt: mg
Average wt: ' mg
- Tare wt: 3sz.0mg
=Net Gain(m,): - /.0 mg
TOTAL 2.2 mg

Note: Average difference must be less than 5 mg or 2% of weight of sample, whichever is less.

- Remarks: Probe . rince, Reedonn blonl, and L/ Lor fpoda Bovr rym
f A=t prece provided by Chatommps/lomifin G it Blihsin Cossl

Boreaw,
Signature of analyst: CE 4/ 50/93

I
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FILTER/PROBE RINSE ANALYTICAL DATA

Client: Steward, Inc.
Sample Location: 20 ¢ Spcou Wuen Bae hewae T
Date: 3\-5'”:;3 ' ’
Run #: - A-32
ACETONE RINSE DATA
Volume(V,): ,e0 ml
Date/Time wt#1: 4 -9- 93 / ©09e0° " Gross wt:  3877.0 Mg
Date/Time wt#2: 4 .9-93 //630 Grosswt: 34,5, 5 mg
' Average wt: m
-Tarewt: 3z8j0.2 Mg
= Gain(m,,): ¢.oS Mg
Blank Calculation: | - Blank(C,XV,): [\S me
C,=m,+V,=15™ + 1o = o mg/ml
=Net Gain(m,): 4,55 mg
FILTER DATA

Date/Time wt#l:  4.-5-63 / /570 Grosswt: 348, 5 Mg
Date/Time wt§2: 9--0-473 / 0830 Grosswt: 344,4 mg
Average wt: 342 95 mg
-Tarewt: zsp, o mg
=Net Gain(m): - /,05 mg
TOTAL 3,50 mg

Note: Average difference must be less than 5 mg or 2% of weight of sample, whichever is less.

‘ Rémarks:

* Signature of analyst: B 00 B PR L
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. Remarks:

FILTER/PROBE RINSE ANALYTICAL DATA

Client: . Steward, Inc.

Sample Location: 22 ¢ Spusy Devfor. bas bovse Dscharse

Date: 3320 |93

Run #: A -z

ACETONE RINSE DATA
Volume(V,): /a0, ml
Date/Time wt#l:  4]alq3 o700 Gross Wt: 3 425, 8 Mg
Date/Time wt#2: 4-[a |93 (3 Gross wt: _ 32819,7 mg
Average wt: 3220, 3 mg
-Tare wt: =3 g14.,Lmg
= Gain(m,,): &, | Mg
Blank Calculation: - Blank(C, X V,): 115 mq

C,=m,+V,= L 5™z 1007 = 015 mg/mi

=Net Gain(m,): 4, mg
FILTER DATA ] -
Date/Time wt#1: 4-(5 l 9% -~ (Siohr Grosswt: 7S 3,j mg
Date/Time wt#2: 4.{"|%3 - 0832 A« Grosswt: 25Z7.0 mg
Average wt: ' 25¢2,54ng
- Tare wt: 350,90mg
=Net Gain(m,): 1. 65mg
TOTAL § . 2smg

Note: Average difference must be less than 5 mg or 2% of weight of sample, whichever is less.

Signature of analyst,_ B \ 0§ TR0 5

- ——

4
1




= |
-

P e

=== 0= N7 ===

Fihcr#__Z)OB‘o ' # DM Stevacd A-L
Date/Time Dessicated Project #
Date/Time/Analyst _3:19.23___joce &b Tare Wt. __352.0 _mg.
Date/Time/Analyst _3.22.:9%  _emze Qb - Tare Wt. __ 3§z mg. .
Date/Time/Analyst _ ' ' Tare Wt. ____mg.

. Date/Time/Analyst Tare Wi, Ing.

DWW STzwaps A-'S

Project # _1.01S

Filter # _ 30 ¥

Deate/Time Dessicated

Date/Time/Analyst ‘b5.4% 1015 @ap Tare Wt. _ 382 mg.
Date/Time/Analyst _3.72.9%  e510 RO Tare Wt. _xg0.0 mg.
Date/Time/Analyst _4.-%-43 [BI0 ©h Tare Wt. _34%.$ mg.
Date/Time/Analyst _4-1-9y _os1p @D Tare Wt. __344.4 mg.
Date/Time Dessicate - Project # /

Date/Time/Analyst - Tare Wt. _ 34206 mg.
Date/Time/Analyst 523 . Wt _3506.0° mg
Date/Time/Analyst-—"_ Tare mg.
/Mmmlyst ‘ Tare Wt. g
“Fitter#_20%9 : —

Date/T imm\

Date/Time/Analyst _%-19.5>

Tare Wt. __ 353 | mg.

Date/Time/Analyst ). t._393.0 _mg
Date/Time t . ___mg.
fme/Analyst Tare Wt. _mg




kl’*‘x’]‘fe'lkai‘_ B-24
Datc/rimm\

Date/Time/Analyst _%-2

4-1-93 6yzZe &n

MAB=T

FRF. A2 OT/H,0
Bt #  S13-07/ A 5~

# CmI/RRisreL

Tare Wt _gaMid.6 __ mg.
are Wt. _&ay\S. € mg,
‘ mg.
5 __og.

Te—

Filter # _[5-25

Date/Time Dessicated

Date/Time/Analyst 3-24-93 1015  Bn

Date/Time/Analyst D.%(-2% o3 BN
Date/Time/Analyst 4-02.92% p2I» DY
Date/Time/Analyst 4 -63 -9% 13 us B8O

DM STERARD owd
mI 57 L Antle

Project # - Biamie Heeroner

Tare Wt. _&£%61%.1  mg.
Tare Wt. _6%b1%.9 . mg.

Tare Wt. _6%G20.0__mg.
Tare Wt. _6¥620-5 mg
w L"t '. g -

\ZZ‘&WHKB/ZD'?B

Date/T ime/Aha}yst
Date/Time/Analyst _____—
Date/Time/An Q.24 Yoo 12

Date/Tirme7Analyst

/
ect # (Dbn'{'mu’:u‘* fr /

-l'I";l.'e Wt _fh787 ‘-f_.7 mg.

(S

Tare Wt. _; mg.

a t. Lxeowz. | mg.

Tare Wt. mg.
\

?PDL& Was

Filter # P -(

- Date/Time Dessicated

Date/Time/Analyst -1 .93 ©%23_ Gn
Date/Time/Analyst if =73 Sos Dw
Date/Time/Analyst . .93 67os  Deas
Date/Time/Analyst §f-G-93 /430 /30

18
oo ARk

HM gtwﬁvﬁl

Tare Wi, _3%¥\3.2 mg.
 Tare Wt. _3¢)s .+ _mg.
Tare Wt. 2820 % mg.
Tare Wt. 3%329.7 mg,
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Filter # _P-61 Probe wash

Date/Time Dessicated

. Date/Time/Analyst 4-1-93 ¢x35 8
Date/Time/Analyst 4-3-9% [Soe Do

Date/Time/Analyst 4.9-9% _mees- B0
Date/Time/Analyst 4-9-93__/430 RN

i
# A-3 e

Project # (D[f! Si‘g@s!é

Tare Wt, _23%09.0
Tare Wt. 3941.4 mg,
“Tare Wt _ 2% 1,0 mg.

Tare Wt. ,5 glsfg mg.

mg.

4-217.61 OF40 BD
-2 653 1118 Gn

Date/Time/Analyst

BST  im-i psmd

Project # _A73-C197A

Tare Wt. '

. mg.
Tare Wt. _pAam® mg.
Tare Wt. _40%$ .| mg.
Tare Wi/ _Hox4-& mg.

-

Fiter # P-4

Date/Time Dessicated ®-12-93 420

Datc/Time/Analyst 4~14-S3 09 §
Date/Time/Analyst 4-11-5% 110 40
Date/Time/Analyst _4.23-243 ©% e’ BY

. Date/Time/Analyst _4.76 -1 Wis @b

ITm-2, -a_s'o.»ﬂ'

HoY

Project # 9> -0%0 A

Tare Wt. _1¥13,77

mg.
Tare Wt. _ %137~ mg.
Tare Wt. __ 4\, mg.
Tare Wt. __4115.% mg.

Filter # P-110 /

\HS -3 2004

Project # \A h-o0%l A

Tare Wt. _ 31655  mg.
Tare Wt. 314690 __mg.
Tare Wt. __4160.5\_mg.
Tare Wt ___4160.0 \n{g
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FINAL TEST REPORT
PARTICULATE EMISSION EVALUATION
STEWARD, 1INC.
CHATTANDOGA, TENNESSEE

1.0 INTRODUCTION

FBT Engineering and Environmental Services (FBT) was retained by . -
Steward, Inc. to perform a particulate emission evaluation on the
No. 4 Anhydro Spray Dryer at their facility in cChattanocoga,
Tennessee. The purpose of the evaluation was to demonstrate
conpliance with applicable provisions of the Chattanooga Air
Pollution Control ourdinance. Specifically, this process,

controlled by a Mikro Pul baghouse, is limited to particulate
enissions of no more than 0.63 pounds par hour. The Test was
conducted March 30, 19923. The test team consisted of Mr. Chris
Gottschalk and Mr., Jason Fralai, ot FBT. Mr. Wayne Bishop,

Steward, Inc., coordinated teasting with plant operations. Tha

test was witnessed by W. C. Markham, Jr., Chattanooga-pHamilton
County Air Pollution Control Bureau.

2.0 SUMNARY OF RESULTS

The test consisted Of three USEPA Method 5 rune performed oh the
discharge of the Mikro Pul baghouse. The results of thesa three
runs yielded an average particulate emission rate tor the test of
0.075 pounds per hour. The average rate or ferrite powder .
provessed during the tast was 2500 pounds per hour. A summary of
the results of this test is presented in Table 1. Pertinent '
parameters and results from eacnh run are given in Tables 2, 3,

and 4. Sample calculations for run A-2 are presented in Appendix
A. Fleld data sheets and process weight rate data are presented :
in Appendix C. Test Equipment calibration data is given in
Appendix E. Laboratory analytical data is presented in Appendix
F. :

3.0 Coancluasions

The results of this test showed that the averaga particulate
matter emlssion rate from the Mlkro Pul baghouse on the No. 4
Anhydro Spray Dryer was 0.07% pounds per hour at a ferrite
powder process rate of 2500 pounds per hour. Comparing this
result with the allowable particulate emission rate of 0.65 NOR
pounds per hour shows that this source is in compliance with the .
applicable provisions of the Chattanocga Air Pollution control :
-‘Ordinance.
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TABLE 1 :
SUMMARY OF RESULTS U
CLIENT: STEWARD, INC.
SAMPLE LOCATION: NO. 4 SPRAY DRYER BAGHOUSE DISCHARGE -
EMISSION MEASURED: PARTICULATE MATTER
ALLOWABLE RATE: 0.65 LB/HR
STACK DIMENSIONS: 15" x 36°
[IE6T DATE: _..9@oma ) _ . o _
AUN # . Aot | AZ? ... A-8 AVERAQGES |
TIME, EST L 1054—1208 13201430 .1505-1615 |
STACK TEMP, °F 203 207 204 206
MOISTURE, % o 11.3 . 10.7 1.2 11.2)
VELOCITY, fps 23.8) 22.3 . 22.8) 23.2]
GAS FLOW, SCFM —_— 3768 . 3677 e ..__B544 36607
% ISOKINETIC - 96 .. 28 101 j=niieimtta s
PROCESS WEIGHT, LB/HR 2520 2620| 2480 2500).
EM‘SB'ONSJ ‘,';T...W%S:I"-‘if??ﬁ-?Ja\‘.i.‘.f-,:i;mhw&;?m‘,»v.ml-xmﬂ{j‘?‘;g“:‘h:fi{:w;‘:&%‘k-‘;oww;"‘;::;;;éi iﬁﬁf:ﬁ::m’mﬁ;ﬁﬂ:ﬂ- L
Gr/DSCF 0.0008]  0.0041 . .0.0023 0.0024| -
Ib/hr ~ ...0.028 0.128 0.070) 0.075
4
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CLIENT/PROJECT #:
S8AMPLE LOCATION:
DATE/TIME:

RUN #:

STATIC PRESSURE(*H20):
BAROMETRIC(*HQA):
SAMPLE TIME(mIn):

ACTUAL METER VOLUME:

8Q. ROOT AP:

AYQ ORIFICE AH:

AYQ BTACK TEMP *F:
AVYG METER TEMP “F:
Cp PITOT:

NOZZLE DIA.(Inches):
METER GAMMA:

LEAK RATE(IF > 0.02):
CIRC STACK? 1=Y,0=N:
DIA OR DIM (Inches):

% 02:

% CO2:

VOL CONDENSATE (m!):
FILTER QAIN(mg):
RINSE GAIN(MQ):

feEREE .t-ttnnttcthwtwtutatqtttutt-ntlchLcULATED RESULTSttt!lltttwtttlitt-nttlllltll.

QAS VELOCITY (Vs):
STACK GAS FLOW (Qs):

8B8TACK QGAS TEMP ¢
MOISTURE (%H20):
ASOKINETIC ;

TABLE 2
TEST RESULTS

STEWARD, INC.
#4 SPRAY DRYER BAGHOUSE DISCHARGE
3-30~-983/10564-1208

A-1
0.05 ‘HG 29.88
20.88
60.00 Vm{corr) 42.359
42,359 DSCF 42.663
0.369
1.56
20z A 862.8
95.5
0.84
0,37 An{itt)= T.51E-04
1.064
0 As(ft?) = 3.75
640.00 = 15in * 36 In
20.50.DRY MOLE WT 28.82
U.00 BT MOLE WT 27.80
115.30 % H20 11.28
-1.00
3.20 NETWY(mg) 2.20

PARTICULATE MATTER EMISSION DATA

CONCENTRATION (Cs):

EMISSION RATE (Ef):

23,82 FT1/8EC
5350.8 ACFM
3757.8 DSCFM

203 Deg F
11.28 %
94.58 %
7.94E-04 Gr/OSCF
1.13E~p7 Ib/DSCF .
0.028 bthr




TABLE 3

TESTRESULTS
CLIENT/PROJECT #: STEWARD, INC.
SAMPLE LOCATION:  #4 SPRAY DRYER BAGHOUSE DISCHARGE
DATE/TIME: 3—30-93/1320—1430 e e
RUN #: A-2 .
STATIC PRESSURE(‘H20): 0.U5 *HA 29.70
BAROMETRIC("HG): 209,70
SAMPLE TIME{min): 60.00 vm{corr) 23.392
ACTUAL METER VOLUME: 23.392 DSCF 23.614
8Q. ROOT NAP: 0.360
AV@ ORIFICE AH: 0.43
AVQ STACK TEMP *F: 206.9 "R 666.9
AVQ@ METER TEMP *F: 83.0
Cp PITOT : V.84
NOZZLE DIA.{inches): 0.274 An{it)=  4.08E~04
METER GAMMA: 1.084
LEAK RATE(IF>0.02):
CIRC STACK? 1=Y,0=N: 0 As(lt?)= .75
DIA OR DIM (Inches): 640.00 = 16in * 36 in
% 02: 20,40 DRY MOLE WT 28.82 .
% CO2: 0.00 STMOLE W1 27.66 .
YOL CONDENSATE{mI): 60.20 % H20 10.71
FILTER QAIN(mg): : 1.65 :
RINSE QAIN(mg): 4.60 NET WT(mg} 6.25

RASAAAGAdA AR AAN RN EN R TR T N AT AT RARNARR NN *"CALCULATED RESULTsItt&*tt*’tittttuulut-l-tliti_

QAS VELOCITY (vs): 23.28
8TACK QAS FLOW (Qs): 5238.6
: 38786.7

BTACK GAS TEMP : 207
MOISTURE {%H20): 10,71
ISOKINETIC ; 88.00

. PARTICULATE MATTER EMISSION DATA

CONCENTRATION (Cs): 4.0BE-03
; 5.82E~-07
EMIBSION RATE (Er): 0.128

FT/SEC
ACFM
DSCFM
DegF
%

%

Qr/DSCF
Ib/DSCF
Ibfhr

P




TABLE 4
TEST RESULTS

STEWARD, INC,
#4 SPRAY DRYER BAGHOUSE DISCHARGE

CLIENT/PROJECT #:
B8AMPLE LOCATION:

DATE/TIME: 3-30-93/1505~1615 R
RUN #: A-3
STATIC PRESSVURE(*H20): v.04 "HG 28.70
BAROMETRIC(*HQ): 20.70
SAMPLE TIME (min): 50.00 vm{corr) 23.249
ACTUAL METER VOLUME: 23.249 DSCF 23.326
§Q. ROOT AP: 0.349
AVA ORIFICE AH: 0.41
AVQ S8TACK TEMP °F: 203.8 R 683.8
AV3 METER TEMP *F: 6.4
Cp PITOT: 0.84 0.84
NOZZLE DIA.(inches): 0.274 An(iY)= 4.0BE-D4
METER QAMMA: 1.064
LEAK RATE(IF >0.02):
CIRC STACK? 1=Y,0=N: 1] Ag(ft?) = 3.76
DIA OR DIM (Inches}: 540.00 = 15in " 36 In
% 02: 20.60 DRY MOLE WT 28.82
% CO2 . 0.00 ST MOLE WT 27.56
VOL CONDENSATE(mI): 65,80 % H20 11.89
FILTER QAIN(mg): -1.05
RINBE GAIN(mg): 4.55 NET WT(mg) 3.560

tlm'lllttctllt:-nlnnll--utttnytt*ititi**iCALCULATED HES‘ULTS""’*"""'."'

GAS VELOCITY (va): 22.5% FT/SEC
STACK GAS FLOW (Qs): 5082.3 ACFM
; 3544.3 D8CFM
S8TACK GAS TEMP : 204 Deg F
MOISTURE (%H20): © 11.69 %
ISOKINETIC ; 100.01 %
PARTICULATE MATTER EMISSION DATA
CONCENTRATION (Cs): 2.31E-03  Gr/DSCF
; JI0E~-0Q7 Ib/DSCF
EMISBION RATE (Er): 0.070 Ibfha




4.0 Enlseion Source Description

The No, 4 Anhydro Spray Dryer process located in the steward,‘,*;'ﬁﬂ”

Inc. facllity on East 36th Street in Chattanocoga, 1ennesses

operates under Bureau Certificate of Operation No. 0780- 30500399'i55'

30C. This spray dryer dries a ferrite powder/water slurry with
hot air, which is heated with a natural gas burner. Hot, moist .
air exiting the spray dryer passes first through a cyclons and
then through a Mikro Pul baghouse filter for rerrite powvder
removal. Thae hot, moist, filtered air is finally discharged to
the atmoephere. The dry ferrite powder processing rate of the
spray dryer 1s nominally 2,500 pounds per hour.

The Mikro Pul baghouse 18 designed for hot operation and utilizes
a pulse jet cleaning system. Ite discharge duct is 15-inches by

36-inches which exits the bullding horizontally and then turns 90&:.:

degrees upward. To provide the necessary stralght run of duct
for tasting the 90 degree elbow was removed and a temporary 7-ft
straight duct extension was lnstalled as shown 1n Appandix D.

5.0 sSumpling PFrotcool

The sampling and analytical procedures used during this test were
USEPA Reference Methods described in the Code of Federal
Regulations (CFR), 40 Part 60, Appendix A, Revised July 1, 1991.
Following is a list of these Methods. Sampliing, analytical, and .
laboratory procedures are described in Appendix B.

5.1
The location of measurement gites and the number of sample
points were determined as specified in USEPA Refarenoced
Method 1, "Sample and Veloclty Traverses for Stationary
Bources."

5.2 Yelpcity and Volumefric flgx Rates (Method 2) .
The duct/stack gas valocities and volumetric flow rates were

determined using USEPA Reference Method Z, "Determination of
stack Gas Velocity and Volumetric rlow Rate."

5.3 DPry Molecular Wejight .(Method 3)
The dry molecular weight of the AQuct/stack gases was

determined using USEPA Reference Method 3, "Gas Analysis for E “

Carbon Dloxide, oxygen, Excess Air, and Dry Molecular
Welght." Three grab samples were ccllected and analyzed
during test with a Fyrite combustion gas analyzer.

The molsture content of the stack gas was determined using

USEPA Reference Method &, "Determination of Moisture Content .

in stack cases."

YR ATV T T T T T T T e g yree o s g g U g Tp ST Yt mpsieie s




The particulate matter emiasions were determ

Reference Nethod 3, “Determina
from Statlonary Sources." -

APPEKDICES

A Sample Calculations

b 8ampling and Laboratory Frocedures
Cc Fleld Data Sheets

D Schematic of Sampling site

E Calibration Data .

F Analytical pata
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EMIBSIONS PRE-TEST AGREEMENT

Preamble

A source sampling test of the:Nomm&?ﬁnhydrdaSpnaxﬁnnxer

(CertificatedoEIOperation~No.-307.80=30500899=30€C€) controlled by a

DCE baghouse will be conducted by Fluidized Bed Technologies,
Inc., of Chattanooga, to demonstrate compliance with all
applicable provisions of the Chgttanooga Air Pollution Control
Ordinance. The test will be conducted for particulate matter.
The test shall be observed by representatives of the Chattanooga-
Hamilton County Air Pollution Control Bureau (the Bureau) and
shall be conducted under maximum representative operating
conditions. Failure to meet the requirements specified herein or
include all necessary information in the final report shall
constitute sufficient basis for the Bureau's rejection of the

test results and/or the final report.

Minimum Requirements

A. Process Requirements:

1. The ——-—= - o
£ 4q’ﬂ/

2. T . Clas A (,vc:.i-wﬂw7 s/hr

3. T by
t] ' c.
Tl ute
i1
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