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PREFACE

This report summarizes the results of the data collected on a compliance demonstration
test on the Cupola baghouse at the Dexter Company facility in Fairfield, lowa. To the
best of our knowledge, the data in this report are accurate and complete. Any questions

concerning this report should be directed to Mr. Tim Titus or Mr. Jay Titus. They may be
reached by phone at (515) 223-7372.

04'% r

Doug Ostrander
Teast Leader

~ 7\

/ Timothy C_Thud
. T
Raviewed by /

Feoruary 13, 1968




INTRODUCTION b{l{

An emissicn test was conducted ov Comprehensive Emission Services on the Cupcla
baghouse at the Dexter Comranv facility n FawrDeld, Iowa. Thres Method 3, Parzculate
sampling runs were pericrmed. PM-10, Method 201 A could not be performed due to
stratified flow conditions within <ne stack. PM-10 results will have to be assumed fom
the TSP, Methed 3 samples. Tzrae Method 7E, Nirogen oxides, and thres Merhed 10,
Carbon monoxide sampling rurs were also pertormed. The testing fulfills the requiraments
for testng estabiished 1 the [owz Department of Natural Resources Permit Number 92-
A~474-S2. The tesung was persermed oa February 10, 1598,

Cceordipating the field tests:

Tim Trtus - Cﬂm:renensive Emission Servicas
Tcm Kunkle - Dexger Company

Conducting the Seid tes:

Doug Oszandsr - Compranensive Zmissicn Services
Ve Apkarstes - Comprehensiva Emission Services
Lincoln Czew - Comprenensive Zmission Services

TWimessing the Jaid tests for the DNRG

Mark Stezs - Uziversity of Iowa =vgienic Lab

The appendices t0 this regort csotain the following informaton and dara:
Aprendix A; Example Calculatons
Aprendix B:  Lzboratory Datz Forms
Appendix C.  Fleid Data Forms
Appendix D:  Pratast Calibraticns
Appendix E:  Postest Calibrancns
Appendix . Process Dama
Appendix G:  C=M Daa
Appendix B Cas Certifcations




SUMMARY OF RESULTS

Table I summarizes the test results for testing periormed on the Cupola baghouse at the
Dexter Company facility in FairJeld, lowa. Methods 3 with 202, 7E, and 10 were used

for tesung. Tesung was performed on February 10, 1998,

The allowable limits for Partculates 1s 5.0 Ib/hr..
The allowabie lirits for NOx s 32.76 |b/hr,
Thae allowable limits for CO is 29 Ib/hr.

No blank ccrrections were performed.

Table 1
Summarv of Test Results

| units | Remn!l ! Run2 | Rund
Pariculata Net Weaigrr | g | 092300 1 00295 | 00230
Particulate Emissions | gr/dsef | 0.00<4<L | 00045 | 0003
Particulatz Emission Rate | lohr | 13 % 1.77 | 1.3e
NQOx Cencentration l nom | S35 i 3.9 I 02
NOxEmissionRate 1 lb/hr | 2383 | 2938 | 3429
CO Concentration \ pom | 1.2 | 719 | 1137
CO Emissicn Rate % lb/hr | ¢ 379 14518 | 2azzz
Flow Rarte ¢ dsefm | 23,851 | 46231 | 48811

FA-19
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SAMPLING AND ANALYTICAL PROCEDURES Y

Sampling Procedures

Particulate emissions werz determiped by U.S. Exvironmental Protection Ageacy (EPA)
Merhods 1, 2, 3, 4, 3, 72, 10, and 202, These Methods are titled:

Method 1
Method 2

“Sarmple and Velocity Traverse Zor Stationary Sources”
“Derzrminauon of Stack Gas Vaiocity and Volumetric Flow Rare
(Twpe S Pitot Tube)”
“Gas Analvsis for Carboa Dioxice, Oxygen, Excess Alr and Dry
Mciscular Weight”

Method 3

Vlethed 2 - “Detarmination of Moisture Contant in Stack Gases”

Method 5 - “Detarmination of Particulare Exissions from Staticnary
Scurzas”

Merhod 7E - “Detsrmuzaton of Nirogen Oxicde Emissions rom Stationary
Scurces”

Merhod 10 -7 _,a:er-" —inanuon ¢f Carbon Mcooxdde Emissions fom Staticrary
S“L.‘.-.\. as”

Method 202 - “Detarmnatior of Condansitia Emussions Tom Statiozary Scurces”

Trnese merheds appear L: derati in Title 40, Ceoda of Faderal Ragulations (CFR), Part 60,
Appendix A, and Part 31, Appendix ML

The Parziculate Sampli=z Apparatus s shown 11 Figure 1 on Page 5. All equipmezt was
calibrated at Comprenezsive Zmussica Servicas’ coce prior 1o shipment to ihe tast site.
Sampling Locatons

A total of 24 sampie peinrs weare used to dew“_rf- cartculare emussions. The stack
sampiiag point locaucss caz be found aloag with the feld dara she=ts in Appendix C.
Analytical Procedures

The partuculate emissicn rata was determined “cillowing procedures detatied m EPA
Vviethods 5. Parmcuiarz samples collected oo Wharman glass fiber fiiters were analyzed

gravimerically. The crc e ard nozzles wers nsed with acetone, The rinse was
transferrad to tarred teakers and evaporated to drvmess.

LV
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Table 3

Particulate Emission Results

Parameters | Units ! Real! | Run2 |  Runs
Particulate Emissions
Weigh: Collected | g | 00300 | 00295 | 00260
Acmaal | ordscf | 00CQatr | 00045 | 00039
Particulate Emussion Rare
Emissicn Rate | bhr | 1.57 | 177 | 134
Stack Flow Rate
Vaiocity | f/min | 3.207 3,705 1 3747
Acal | acitm | 33.271 63,363 | 62433
Standaré Conditions |  dsedm | 241.861 | 46281 | 48311
Sampling Rasults
[scicnetics ! %a 1 g4z | 9.5 | 1007
Sampls Volume | dscs 105430 | 101778 | 102208
Ave. Stack Temperature | °F 243 | 233 ] gt
Ave Saquzr2Root AP | mches BK,Q | 083723 | 05372 | 05710
Ava AH | inches®:0 | 233 | 207 | 215
Ave. Metar Temperature | F i TL3 | 748 ; 713
Crcrgen %% | T 1710 | D
Carber Dioxide i % | 330 | 3.30 | 330
Moistira Ceilested \ ml 1 0 | 78.0 ] 7338
Meisture PO ED | 23 | 35 | 33
Run S:art Tire O EEMDM -1 | 12:08 I 1449
: | i

runures

e ma
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APPENDIX D

SOURCE TEST PARTICULATE MATTER DATA
FOR CUPOLA BAGHOUSES



D.1 SOURCE TEST PARTICULATE MATTER DATA FOR CUPOLA BAGHOUSES

This appendix presents the individual sampling run data for the source tests available to
characterize the control performance for baghouses applied to cupolas (Chapter 4). Summary
test data are given in Table D-1 along with information on melting rates and capacities and a
description of the control systems and the processes they serve.

The data in Table D-1 represent a range of cupola sizes and types of baghouses. The
design melting rates range from 3.5 to 80 tons per hour, and ventilation rates range from 30,000
to 195,000 actual cubic feet per minute. The cupolas include both recuperative and non-
recuperative, and both above and below charge take off. The baghouses include both negative
and positive pressure operating modes and employ both shaker and pulse jet cleaning systems.
Some were installed about 30 years ago, and some are relatively new (rebuilt). The design air-
to-cloth ratios cover a range of 1.68 to 5.1 feet per minute. No information is available on the
ages of the bags in service when the tests were conducted.

The reported results were checked to ensure the weights of PM from the filter and the
probe catch were above detection limits. When the reported catch was less than 3 mg, a
detection limit value of 3 mg and the sample volume were used to estimate the detection limit in

gr/dscf. Values calculated in this manner are reported as “less than” (<).

D-1



TABLE D-1. PM SOURCE TEST RESULTS FOR BAGHOUSES SERVING CUPOLAS

Foundry WI-35 (tested March 1998)

Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate | Cupola information Baghouse information
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 <0.0006 <0.4 75,974 107,297 271 1.7 45 tph capacity, Installed 1998, negative
afterburner, pressure, pulse jet, horizontally-
2 <0.0006 <0.4 75,412 107,145 273 1.7 recuperative, above supported bags, 10.8 0z Nomex
charge takeoff fabric, air:cloth = 2.4 ft/min,
3 <0.0006 <0.4 74,847 105,854 274 1.7 design for 280°F and 148,000
Avg <0.0006 <0.4 75,411 106,765 273 1.7 acfm
Foundry WI-35 (tested November 1998)
Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 <0.0007 <0.4 59,651 86,905 279 1.4 40
2 <0.0008 <0.4 56,350 81,221 270 1.3 40
3 <0.0008 <0.4 57,002 82,220 271 1.3 42.5
Avg <0.0008 <0.4 57,668 83,449 273 1.3 41
Foundry WI-35 (tested May 2000)
Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 <0.0007 <0.4 61,074 88,945 271 1.4
2 <0.0007 <0.4 60,856 88,346 269 1.4
3 <0.0007 <0.4 61,132 88,483 267 1.4
Avg <0.0007 <04 61,021 88,591 269 1.4

D-2




Foundry IN-01 (tested March 2000)

Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate | Cupola information Baghouse information
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.00086 0.43 58,178 81,782 259 69.5 75 tph capacity, New baghouse, pulse jet,
afterburner, below horizontally-supported bags
2 0.00079 0.42 61,481 87,303 270 61.8 charge takeoff
3 0.00069 0.39 65,454 95,494 293 68.6
Avg 0.00078 0.41 61,704 88,193 274 66.6
Foundry MI-26 (tested December 1995)
Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate | Cupola information Baghouse information
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0012 0.22 20,987 10 15 tph capacity, Installed 1995, positive pressure,
afterburner, above shaker, fiberglass fabric,
2 0.0023 0.40 20,987 charge takeoff air:cloth = 0.75 ft/min, design
3 0.0017 0.29 21,029 for 500°F and 25,700 acfm
Avg 0.0017 0.30 21,001
Foundry NC-05 (tested February 2000)
Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate | Cupola information Baghouse information
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0019 1.15 65,932 102,298 288 23 62.9 70 tph capacity, New baghouse, negative
afterburner, above pressure, pulse jet, air:cloth =
2 0.0027 1.69 64,883 105,026 292 23 59.8 charge takeoff 1.76 ft/min, design for 350°F
3 0.0019 1.14 | 64879 | 102,995 | 296 23 65.3 and 79,000 acfm
Avg 0.0022 1.33 65,231 103,440 292 2.3 62.7

D-3




Foundry NJ-3 (tested August 1991)

Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate | Cupola information Baghouse information
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0048 12.7 306,488 | 390,656 213 3.5 87 2 cupolas with 64 tph | Installed 1974, positive pressure,
capacity (only one shaker, fiberglass fabric,
2 0.0055 11.2 238,254 | 305,489 217 2.7 67 operates at a time), air:cloth = 1.75 ft/min, design
3 0.0026 35 159,297 | 211,491 241 1.9 gg | afterburmner, for 00°F and 195,000 actm,
recuperative, below controls melting
Avg | 0.0043 8.9 234,680 | 304,017 224 2.7 81 charge takeoff
Foundry NJ-3 (tested September 1997)
Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0012 3.06 219,000 | 263,000 175 2.4 80
2 0.0023 1.89 220,100 | 282,000 216 1.9 90
3 0.0014 2.99 240,200 | 316,000 235 2.8 75
Avg 0.0016 2.6 226,433 | 287,000 209 2 82
Foundry IN-34 (tested September 1997)
Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate | Cupola information Baghouse information
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0026 0.71 32,100 45,000 231 1.2 53 80 tph capacity, Installed 1997, negative
afterburner, pressure, pulse jet, Nomex,
2 <0.0003 <0.14 49,700 69,600 253 1.8 41 recuperative, below air:cloth = 1.8 ft/min, design for
3 0.0011 0.46 48,500 68.200 254 18 47 charge takeoff 320 .F and 70,000 .acfm, controls
melting and charging
Avg <0.0013 <0.5 40,300 56,600 243 1.5 50

D-4




Foundry VA-8 (tested January 1998)

Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate | Cupola information Baghouse information
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0039 1.64 48,697 70,363 278 2.6 49 2 cupolas with 65 tph | Installed 1997, negative
capacity (only one pressure, pulse jet, Nomex,
2 0.0028 1.14 47,588 69,934 281 2.6 51 operates at a time), air:cloth = 3.74 ft/min, design
3 0.0026 1.08 48,934 | 72,472 283 2.7 53 afterburner, for 375°F and 100,000 acfm,
recuperative, below controls melting and charging
Avg | 0.0031 129 | 48407 | 70,923 281 2.6 51 charge takeoff
Foundry FL-6 (tested February 1998)
Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate | Cupola information Baghouse information
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0028 0.52 21,976 35,420 246 0.9 17.7 22 tph capacity, Installed 1998, negative
afterburner, pressure, reverse air, fiberglass
2 0.0031 0.67 25,178 42,114 266 0.7 19.8 recuperative, above fabric, air:cloth = 1.68 ft/min,
3 0.0051 1.11 25288 | 41,495 272 0.7 25 | charge takeoff design for 460°F and 65,000
acfm, controls melting and
Avg 0.0037 0.77 24,147 39,676 261 0.8 20.9 charging
Foundry IA-19 (tested February 1998)
Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate | Cupola information Baghouse information
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0026 0.92 41,861 58,271 245 4.2 13.5 20 tph capacity, Installed 1992, negative
afterburner, pressure, pulse jet, Nomex felt
2 0.0015 0.58 46,281 63,363 233 4.6 13.5 recuperative, below fabric, air:cloth = 5.1 ft/min,
3 00022 | 090 | 46811 | 64433 238 4.7 13.5 | charge takeoff design for 450°F and 70,000
acfm, controls melting,
Avg 0.0021 0.80 44,984 62,022 239 4.5 13.5 charging, tapping
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Foundry IN-35 (tested November 1997)

Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate | Cupola information Baghouse information
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0044 1.71 45,055 66,407 213 4.1 22 tph capacity, Installed 1997, positive pressure,
afterburner, pulse jet, Tuflex fabric, air:cloth
2 0.0043 1.68 44,780 66,018 215 4.1 nonrecuperative, =4.65 ft/min, design for 400°F
3 0.0043 1.66 44773 66.532 212 41 above charge takeoff | and 75,000 acfm, controls
melting
Avg 0.0043 1.69 44,869 66,319 213 4.1
Foundry SD-1 (tested March 1995)
Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate | Cupola information Baghouse information
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0058 0.72 14,580 20,403 227 2.7 43 3.5 tph capacity, no Installed 1994, negative
afterburner, pressure, pulse jet, 16 oz Nomex
2 0.0035 0.48 16,008 21,992 216 29 4.3 nonnonrecuperative, fabric, air:cloth = 3.96 ft/min,
3 0.0047 0.62 15.336 21,567 231 9 6.4 above charge takeoff | design for 400°F aqd 30,000
acfm, controls melting and
Avg 0.0046 0.61 15,308 21,321 225 2.8 5.0 charging
Foundry WI-49/50 (tested September 1995)
Run PM PM Flow Flow Temp Air:cloth ratio | Melt rate | Cupola information Baghouse information
(gr/dscf) (Ib/hr) (dscfm) (acfm) (°F) (ft/min) (tph)
1 0.0044 1.2 30,852 59,684 338 3.0 29.7 2 cupolas, 30 tph Installed 1994, negative
capacity, afterburner, | pressure, pulse jet, woven
2 0.0047 1.2 30,826 59,347 332 3.0 28.4 recuperative, above fiberglas fabric, air:cloth =2.4
charge takeoff to 3.7 ft/min, design for 450°F
3 0.0060 1.5 29,750 60,281 339 3.0 24.4 and 50,000 to 70,000 acfim,
Avg | 0.0050 1.3 30,476 | 59,771 336 3.0 27.5 controls melting
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