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ACFM

cc (ml)
DSCFM
DSML
DEG-F (°F)
DIA.

FpP

FT/SEC

g

GPM
GR/ACF
GR/DSCF
g/dscm

HP

HRS

IN.

IN.HG.
IN.WC.

LB
LB/DSCF
LB/HR
Le/10%8TU
LB/MMBTU
LTPD
HH
ma/Nm;
u_g/Nrn3

microns {(um)

MIN.
nq
ohm-cm
PM
PPH
PPM
ppmC
pom,.d
pom, w
ppt
PSI
SQ.FT,
TPD
ug
v/v
w/w

<

ABBREVIATIONS

actval cubic feet per minute

cubic centimeter (milliliter)

standard cubi¢ foot of dry gas per minute
dry standard milliliter

deqrees Fahrenheit

diameter

finished product for plant

feet per second

gram

qallons per minute

grains per actua) cubic foot

grains per dry standard cubic foot
grams per dry standard cubic meter
horsepower

hours

inches

inches of mercury

inches of water

pound

pounds per dry standard cubic foot
pounds per hour

pounds per million British Thermal Units heat input
pounds per million British Thermal Units heat input
long tons per day

megawatt

milligrams per dry standard cubic meter
micrograms per dry standard cubic meter
micrometer

minutes

nanograms

ohm-centimeter

particulate matter

pounds per hour

parts per million

parts per million carbon

parts per million, dry

parts per million. wet

parts per trillion

pounds per square inch

square feet

tons per day

micrograms

percent by volume

percent by weight

< (when following a number)

Standard conditions are defined as 68 °F (20 °C) and 29.92 IN. of mercury

pressure.
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1 INTRODUCTION

On December 1 & 2, 1992 Interpoll Laboratories Personnel conducted
a State Particulate Emission Compliance Test on the Pulp Dryers at the
American Crystal Sugar Drayton Plant in Drayton, North Dakota. Duane Van
Hoever, Gary Hove, Jeff Bergstrom, and Randy Madison performed the on-site
portion of the test. Coordination between testing activities and plant
operation was provided by Butch Altenbernd of American Crystal Sugar.
Gary Kline and Craig Thorfenson of the North Dakota State Department of
Health witnessed the test.

The pulp dryers tested are rotary drum dryers manufactured by
Stearns & Rogers. The dryer furnace is coal-fired and is equipped with a
traveling grate. Wet sugar beet pulp is gravity fed intoc the rotary drum
dryer where hot combustion gases from the furnace evaporate the moisture.
Particulate emission from the dryer are controlled by cyclones which were
manufactured by Crookston manufacturing. Collected particulate material
is discharged from the muiticyclone hoppers by means of rotary valve air
locks. Cleaned fFlue gas from the No. 1 (or South) dryer is exhausted to
the atmosphere via five identical stacks, and cleaned flue gas from the
No. 2 {or North} dryer is exhausted to the atmosphere via four identical

stacks.

Particulate evaluations were performed in accordance with EPA
Methods 1 - 5, CFR Title 40, Part 60, Appendix A (revised July 1, 1892).
A preliminary determination of the gas 1linear velocity profile was made
before the first particulate determination to allow selection of the
appropriate nozzle diameter required for isokinetic sample withdrawal. An
Interpoll Labs sampling train which meets or exceeds specifications in the
above-cited reference was used to extract particulate samples by means of

a heated glass-1lined probe.

An integrated flue gas sample was extracted simultaneously with each

particulate sample using a specially designed gas sampling system.




Integrated flue gas samples were collected in 44-1iter Tedlar bags housed
in a protective aluminum container. After sampling was complete, the bags
were returned to the laboratory for Orsat analysis. Prior to sampling,
the Tedlar bags are leak checked at 15 IN.HG. vacuum with an in-line

rotameter. Bags with any detectable inleakage are discarded.

Testing was conducted from 2 test ports oriented at 90 degrees on
the stack. The test ports are located 2.9 diameters downstream and 1.6
diameters upstream of the nearest flow disturbances. A 24-point traverse
was used to collect representative particulate samples. Each traverse
point was sampled 2.5 minutes to give a total sampling time of 60 minutes

per run.

The important results of the test are summarized in Section 2.
Detailed results are presented in Section 3. Field data and all other

supporting information are presented in the appendices.




2 SUMMARY AND DISCUSSION

The results of the particulate emission test are summarized in
Tables 1 - 4, The table below summarizes the particulate concentraticons

and emission rates for all sources.

Concentration Emission Rate

Source {GR/DSCF) (LB/HR)
(SOUTH DRYER)

No. 1 West Dryer 0.0746 7.28
Ne. 1 East Dryer 0.0739 6.25
{NORTH DRYER)

No. 2 West Dryer 0.0529 3.51
No. 2 East Dryer 0.0568 ' 4.46

No difficulties were encountered in the field or in the laboratory
evaluation of the samples. On the basis of these facts and a complete
review of the data and results, it is our opinion that the results
reported herein are accurate and closely reflect the actual values which

existed at the time the test was performed.
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3 RESULTS

The results of all field and laboratory evaluations are presented in
this section. Gas composition (Orsat and moisture) are presented first
followed by the computer printout of the particulate results. Preliminary

measurements including test port locations are given in the appendices.

The results have been calculated on a persenal computer using
programs written in Extended BASIC specifically for source testing cal-
culations. EPA-published equations have been used as the basis of the
calculation techniques in these programs. The particulate emission rate
has been calculated using the product of the concentration times flow
method.
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1

Resuits of Orsat & Moisture Analyses




Interpoll Labs Report No. 2-7629
American Crystal Sugar - Drayton
Drayton, North Dakota

Test No. 1
No. 1 West Dryer Stack

{South Dryer)

Results of Orsat & Moisture Analyses----- Methods 3 & 4(3%v/v)}
Run 1 Run 2 Run 3
Date of run 12-01-92 12-01-92 12-01-92

Dry basis (orsat)

carbon dioxide............ 3.90 4.30 3.70
OXYTBN it s anascnnsnnsseesns 16.40 16.00 16.60
NTtrogen. . cve e eeeeneeeeas 79.70 79.70 79.70

Wet basis {(orsat)

carbon dioxide............ 2.81 2.98 2.69
Le G = - o 11.83 11.07 12.06
nitrogen. .......coevieeeses 57.47 55.16 57.88
water Vapor. ... o0 et ceeeue 27 .89 30.79 27 .38
Dry molecular weight........ 29.28 29.33 29.26
Wet molecular weight........ 26.13 25.84 26.17
Specific gravity............ 0.903 0.893 0.904
Water mass flow...... {LB/HR) 11576 14411 12601
FO 1.154 1.140 1.162

10




Interpoll Labs Report No. 2-7629
American Crystal Sugar - Drayton
Drayton, North Dakota

Test No. 1
No. 1 East Dryer Stack

{South Dryer)

Results of Orsat & Moisture Analyses-—---- Methods 3 & 4(sv/v)
Run 1 Run 2 Run 3

Date of run 12-01-92 12-01-92 12-01-92

Dry basis (orsat)

carbon dioxide......... ... 3.70 4.30 3.80
OXYUCN s v s v av v s o s aanananoss 16.60 16.00 16.60
nitrogen. . ......ivesenssns 79.70 79.70 79.60

Wet basis (orsat)

carbon dioxide............ 2.63 2.93 2.74
OXYTEN . v v v o s a s oonvwsnnssonsn 11.81 10.88 11.96
nitrogen. . ... ..ttt cacneas 56.69 54,22 57.36
water vapor.. ... e 28.87 31.97 27.94
Dry molecular weight........ 29.26 29.33 29.27
Wet molecular weight........ 26.01 25.71 26.12
Specific gravity............ 0.898 0.888 0.902
Water mass flow...... ({LB/HR) 10789 12901 11263
FO i.162 1.140 1.132

11
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Interpoll Labs Report Neo. 2-7629
American Crystal Sugar - Drayton
Drayton, North Dakota

Test No. 2
No. 2 West Dryer Stack

(North Dryer)

Results of Orsat & Moisture Analyses----- Methods 3 & 4(%sv/v)
Run 1 Run 2 Run 3
Date of run 12-02-92 12-02-92 12-02-92

Dry basis {(orsat)

carbon dioxide............ 2.60 3.40 3.70
OXYGOM .t e v e st a e e nscassmnns 18.00 17.00 16.80
nitrogen. ... inerveeas 79.40 79.60 79.50

Wet basis {orsat)

carbon dioxide............ 2.09 2.56 2.73
OXYGBN . v e e s mnmesaem s e 14.45 12.79 12.39
nitrogen. .. ..ottt nes 63.74 59.89 58.63
water Vapor... ... e 19.72 24.76 26.25
Dry molecular weight........ 29.14 29,22 29.26
Wet moleculiar weight........ 26.94 26.44 26.31
Specific gravity............ 0.931 0.913 0.90%
Water mass flow...... {LB/HR) 5493 7078 7578
FO 1.115 1.147 1.108

12




Interpoll Labs Report No. 2-7629
American Crystal Sugar - Drayton
Drayton, North Dakota

Test No. 2
No. 2 East Dryer Stack

{North Dryer)

Results of Orsat & Moisture Analyses——-=--- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 12-02-92 12-02-92 12-02-92

Dry basis (orsat)

carbon dioxide............ 2.60 3.20 3.60
Lo = 1 - o 18.00 17.30 16.80
nitrogen. . ... ..... oo enne 79.40 79.50 79.60

Wet basis (orsat)

carbon dioxide,........... 2.09 2.40 2.67
OXYOeN . v v st e st assenveesrers 14.45 12.98 12.47
Nitrogen. .. .o i et ioeens 63.73 59.65 59.08
water vapor. . ... .ieer oo 19.74 24.97 25.78
Dry molecular weijght........ 29.14 29.20 29.25
Wet molecular weight........ 26.94 26.141 26,35
Specific gravity............ 0.931 0.912 0.910
Water mass flow...... {LB/HR) 6656 8425 8721
FO 1.115 1.125 1.139
13




3,2 Results of Particulate Loading Determinations




Interpoll Labs Report No. 2-7629
American Crystal Sugar - Drayten
Drayton, North Dakota

Test No. 1
No. 1@ West Dryer Stack

{South Dryer)

Results of Particulate Loading Determinations------ Method 5

Run 1 Run 2 Run 3
Date of run 12-01-92 12-01-92 12-01-92
Time run start/end..... {HRS) 918/1015 754/ 856 925/1029
Static pressure...... {IN.WC) ~0.05 -0.05 -0.05
Cross sectional area (SQ.FT) 12.31 12.31 12.31
Pitot tube coefficient...... .840 .840 .840
Water in sample gas

condenser........cc.... (ML) 288.0 340.0 282.0

impingers.......... {GRAMS) 0.0 0.0 ‘ 0.0

desiccant.......... {GRAMS) 47.0 79.0 61.0

total...... o0 (GRAMS) 335.0 419.0 343.0
Total particulate material..

.......... collected(grams) 0.1847 0.2238 0.2114
Gas meter coefficient....... 0.9945 0.95945%5 0.9945
Barometric pressure..{IN.HG) 28.57 29.08 29.08
Avg. orif.pres.drop.. {IN.WC) 1.61 1.84 1.72
Avg. gas meter temp..(DEF-F) 85.0 77.5 80.8
Volume through gas meter.... :

at meter conditions...(CF) 44.15 456,51 45.22

standard conditions. (DSCF) 40,77 44 .35 42 .84
Total sampling time....{MIN) 60.00 60.00 60.00
Nozzle diameter..,....... (IN) .374 .374 .374
Avg.stack gas temp ..{(DEG-F) 206 207 210
Volumetric flow rate........

actual......ovivn. (ACFM) 19529 21669 21382

dry standard....... (DSCFM) 10652 11533 11901
Isokinetic variation..... (%) 103.0 103.4 96.8
Particulate concentration...

actual............ (GR/ACF) 0.03811 0.04143 0.04236

dry standard..... {GR/DSCF) 0.06990 0.07787 0.07614
Particle mass rate...{LB/HR) 6.382 7.697 7.766

15
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Interpoll Labs Report No. 2-7629
American Crystal Sugar - Drayton
Drayton, North Dakota

Test No. 1
Mo. 1 East Dryer Stack

(South Dryer)

Results of Particulate Loading Determinations------- Method 5§

Run 1 Run 2 Run 3
Date of run 12-01-92 12-01-92 12-01-92
Time run start/end..... (HRS) 913/1015 754/ 855 927/102¢9
Static pressure...... (IN.WC) -0.08 -0.08 -0.08
Cross sectional area (SQ.FT) 12.31 12.31 12.31
Pitot tube coefficient...... .B40 .840 .840
Water in sample gas

condenser......coroees. (ML) 266.0 ig2.0 250.0

impingers.......... (GRAMS) 0.0 0.0 0.0

desiccant.......... {GRAMS) 46.0 71.0 55.0

total......... e (GRAMS) 312.0 373.0 305.0
Total particulate material..

.......... collected(grams) 0.1650 0.1955 0.1699
Gas meter coefficient....... 1.0007 1.0007 1.0007
Barometric pressure..(IN,.HG) 28.51 28.57 29.08
Avg. orif.pres.drop.. (IN.WC) 1.33 1.42 1,37
Avg. gas meter temp..{DEF-F) 82.2 84.8 93.7
Volume through gas meter....

at meter conditions...(CF) 39.58 40.22 3s.82

standard conditions. (DSCF} 36.20 37.37 37.04
Total sampling time....{MIN) 60.00 60.00 60.00
Nozzle diameter......... {IN) .372 .372 .372
Avg.stack gas temp ..{(DEG-F) 2086 207 210
Volumetric flow rate........

actual.....veeeeuuns (ACFM) 17627 19021 18731

dry standard....... (DSCFM) 9464 9773 10344
Isokinetic variation..... (%) 104.0 104.0 57.4
Particulate concentration...

actual........o... {GR/ACF) 0.03775% 0.04146 0.039086

dry standard..... {(GR/DSCF) 0.07034 0.08073 0.07077
Particle mass rate...{(LB/HR) 5.7086 6.762 6.274
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Interpoll Labs Report No. 2-7629
American Crystal Sugar - Orayton
Drayton, North Dakota

Test No. 2
No. 2 West Dryer Stack

(North Dryer)

Results of Particulate Loading Determinations------- Method 5

Run 1 Run 2 Run 3
Date of run 12-02-92 12-02-92 12-02-62
Time run start/end..... (HRS) 114071242 1315/1418 1450/1556
Static pressure...... {IN.WC) -0.03 -0.03 -0.03
Cross sectional area (SQ.FT) 12.31 12.31 12.31
Pitot tube coefficient...... . 840 . 840 .840
Water in sample gas

condenser........0.00. (ML) 159.0 222.0 238.0

impingers.......... (GRAMS) 0.0 0.0 0.0

desiccant.......... {GRAMS) 37.0 60.0 60.0

total......ciivennn (GRAMS) 196.0 282.0 298.0
Total particulate material..

.......... collected{grams) 0.1237 0.1416 0.1376
Gas meter coefficient....... 0.9945 0.9945 0.9945
Barometric pressure.. {IN.HG) 29.08 29.08 29.08
Avg. orif.pres.drop..{IN.WC) 1.41 1.62 1.53
Avg. gas meter temp..(DEF-F) 85.4 84.5 86.3
Volume through gas meter..

at meter conditions...{(CF) 40.02 42.89 42 .05

standard conditions. {DSCF) 37.57 40,35 39.42
Total sampling time....{(MIN) 60.00 60.00 60.00
Nozzle diameter......... (IN) .435 .435 .435
Avg.stack gas temp ..{DEG-F) 215 212 211
Volumetric flow rate........

actual.............. (ACFM) 13048 13325 13434

dry standard....... (DSCFM) 7861 7657 7579
Isokinetic variation..... (%) 93.8 104.8 103.4
Particulate concentration...

actual.......o.nou {GR/ACF) 0.03099 0.03111 0.03037

dry standard..... (GR/DSCF) 0.05081 0.05415 0.05386
Particle mass rate...(LB/HR) 3.467 3.554 3.499
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Interpoll Labs Report No. 2-7629
American Crystal Sugar - Drayton
Drayton, North Dakota

Test No. 2
No. 2 East Dryer Stack

(North Dryer)

Resulits of Particulate Loading Determinations------- Method 5

Run 1 Run 2 Run 3
Date of run 12-02-92 12-02-92 12-02-962
Time run start/end..... (HRS) 1140/1244 1314/1418 1450/1555
Static pressure...,... {IN.WC) -0.05 -0.05 -0.05
Cross sectional area (SQ.FT) 12.31 12.31 12.31
Pitot tube coefficient...... .840 . 840 .840
Water in sample gas

condenser. ... ..o uees (ML} 134.0 192.0 202.0

impingers.......... {GRAMS) 0.0 0.0 0.0

desfccant.......... {(GRAMS) 42.0 57.0 50.0

total.....coevvnunn {GRAMS) 176.0 249.0 252.0
Total particulate material..

.......... collected(grams) 0.1002 0.1233 0.1563
Gas meter coefficient....... 1.0007 1.0007 1.0007
Barometric pressure..{IN.HG) 29.08 29.08 29.08
Avg. orif.pres.drop..{IN.WC) 1.12 1.20 1.23
Avg. gas meter temp..(DEF-F)} 95.3 896.9 896.9
Volume through gas meter....

at meter conditions...(CF) 36.36 38.12 36.95

standard conditions. (DSCF) 33.71 i5.24 34.17
Total sampling time....{(MIN) 60.00 60.00 60.00
Nozzle diameter......... (IN) .374 .374 .374
Avg.stack gas temp ..(DEG-F) 215 211 211
Volumetric flow rate........

actual....oeivvnn.. {(ACFM) 15803 15723 15738

dry standard....... {DSCFM) 9639 9016 8939
Isokinetic variation..... (%) 94.1 105.1 102.8
Particulate concentration...

actual............ {GR/ACF) 0.02796 0.030958 0.04008

dry standard..... {(GR/DSCF) 0.04587 0.05399 0.0705¢%8
Particle mass rate...{LB/HR) 3.790 4.172 5.409

18




-“; )
ST

'[h st : .
. VOLUMETRIC RATE: DETERMINATION

“ * . ‘\P.a‘ 5 i T

i

SN
i

i




Interpoll Labs Report No. 2-7629
American Crystal Sugar - Drayton
Drayton, North Dakota

Test No. 1
No. 1 West Dryer Stack

(South Dryer)

Results of Volumetric Flow Rate Determination------—- Method 2
Date of Determination............ 12-01-92
Time of Determination....... {HRS) 845
Barometric pressure....... (IN.HG) 28.57
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 24
Shape of duct. ... ..o necns Round
Stack diameter.........ccec.. {IN) 47 .5
Puct area.....covvoeusoecs (SQ.FT) . 12.31
Direction of flow.......cccv.n. up
Static pressure........... ({IN.WC) -.05
Avg. gas temp.. ... (DEG-F) 209
Moisture content.......... {% v/V) 27.89
Avg. linear velocity..... (FT/SEC) 26.2
Gas density.....conviveuen (LB/ACF) .05114
Molecular weight...... (LB/LBMOLE) 29.28
Mass flow of gas.......... {LB/HR) 59291
Volumetric flow rate.............

actual . ... it i (ACFM) 19324

dry standard............ (DSCFM) 10499




Interpoll Labs Report No., 2-7629
American Crystal Sugar - Drayton
Drayton, North Dakota

Test No. 1
No. 1 East Dryer Stack

(South Dryer)

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 12-01-92
Time of Determination....... {HRS) 840
Barometric pressure....... {(IN.HG) 28.57
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of POTRES . vt s vnennn ' 24
Shape of duct......... ... Round
Stack diameter.......cccu.v.. (IN) 47.5
DUCt Aarea. ..c.ieenenoeeenss (SQ.FT) 12.31
Direction of flow.....c .o up
Static pressure........... {IN.WC) -.08
Avg. gas temp...... 000 {(DEG-F) 180
Moisture content.......... (X V/V) 28.87
Avg. linear velocity..... (FT/SEC) 23.1
Gas density.............. {LB/ACF) ' .05237
Molecular weight...... {LB/LBMOLE) 29.26
Mass flow of gas.......... (LB/HR) 53527
Volumetric flow rate.............

actual....... i {ACFM) 17034

dry standard............ {DSCFM) 9396
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Interpoll Labs Report No. 2-7629
American Crystal Sugar - Drayton
Drayton, North Dakota

Test No. 2
No. 2 West Dryer Stack

(North Dryer)

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 12-02-92
Time of Determination....... {HRS) 1100
Barometric pressure....... {IN.HG) 29.08
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 24
Shape of duct.. ...ttt iniacnnan Round
Stack diameter.....cocv ... {IN) 47 .5
Duct area.....ceoueeesnncan (SQ.FT) 12.31
Direction of flow....iov v vensns UpP
Static pressure........... (IN.WC) -.03
Avg. gés tempP..oeeeernnnene (DEG-F) 213
Moisture content.......... (% V/V) 19.72
Avg. linear velocity..... (FT/SEC) 17.6
Gas density........c.0c.en (LB/ACF) .05334
Molecular weight...... (LB/LBMOLE) 29.14
Mass flow of gas.......... {LB/HR) 41607
Volumetric flow rate.............

actual . ..., ittt (ACFM) 13000

dry standard............ (DSCFM) 7958
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Interpoll Labs Report No. 2-7629
American Crystal Sugar - Drayton
Drayton, North Dakota

Test No. 2
No. 2 East Dryer Stack

(North Dryer)

Results of Volumetric Flow Rate Determination-—------ Method 2
Date of Determination............ 12-02-92
Time of Determination....... (HRS) 1115
Barometric pressure..,..... {IN.HG) 29.08
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 24
Shape of duct.................... Round
Stack diameter......vovvvuvn. {IN) 47.5
Duct area...........cc..... {SQ.FT) 12.31
Direction of flow...........0.... up
Static pressure.....cee-+. {IN.WC) -.05
Avg. gas temp....ceoc00000. (DEG-F) 213
Moisture content.......... (% V/V) 19.74
Avg. linear velocity..... (FT/SEC) 20.3
Gas density.....c.ooeunn.. {LB/ACF) ' .05334
Molecular weight...... {LB/LBMOLE) 29.14
Mass flow of gas.......... (LB/HR) 48004
Volumetric flow rate.............

actual.......oi it (ACFM) 15001

dry standard............ (DSCFM) 9180
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INTERFOLL LARORATORIES - EFA METHOD 2 FIELD DATA SHEET
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INTERFOLL LABORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Date /A ~/- EJLTE Z run / .
No. of traverse pointg éE%: '
Filter holder: 6’545 S Filter type: éZﬁlS N E‘ﬁﬁ

Sample Train Leak Check:

Job 'C:; 44}/
Source .
Method

Fretest: ( ©.02 cfm at 15 in. Hg. (vac)

Fostest: -~ _, poQ)cfm at /) in. Hg. t(vaco) %

Particulate Catch Data:

No.s of filters used: Recovery solvent(s)
45{{%‘7 ji\ acetone
. g other(s)
No. of probe wash bottles: P /
Sample recovered by: v

L4

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1

Impinger No. 2 f

Impinger No. 3

Condenser 3266
Desiccant 1340 ﬂ94¢ Y6

Total e 3 / A

Integrated Gas Sampling Data:
Bag Fump No. R&A Eox No. Zg, Bag No. /

EBag Material: S-layer Aluminized Tedlar Sice: 44 L

Fretest leak check: OO0 cer/min at /:;’ in. Hg.

Time start: 0F/3  (HRS) Time end: /dzs (HRS)
Sampling rate: fao cc/min  Operator: 6;/5 i

S/N of Oz Analycer used to monitor train outlet:{%:: y

CF—02=
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INTERFOLL LARORATORIES EFA METHOD S/17 SAMFLE LOG SHEET

Job
Source
Method <~ Filter hol

Date _/3— lﬁ:z-Ient / Run

Filter type: Qédgs Eﬁgg

Sample Train Leak Check:

Fretest: ( O.02 cfm at 15 1in. Hg. (vac)

Fostest: AO cfm at _ ¥ in. Hg. (vac) B

Particulate Catch Data:

No.s of filters used: Recovery sclvent(s)
4“77;—_ /ﬂ_ acetone
j other(s)
No. of probe wash bottles: /
Sample recovered by: o A

Condensate Data: -

Weight (qg)
Item 2
Final Tare Difference

Impinger No. 1

Impinger No. 2

Impinger No. 3

Condenser ‘534%21
Desiccant 1379 /30 8" 7/

Total

Integrated Gas Sampling Data:

Eag Fump No. é.BZ&: Eo» No. /y Eag No. ")

Rag HMaterial: S-layer Aluminized Tedlar L

Fretest leal: check: ﬁod cc/min at /g—’:—n Hg.

Time start: QZi ft (HRS) Time end: CZES S (HRS)
Sampling rate: 249C)cc/min Operator: & %C/é

S/N of D=z Analyzer used to monitor train cutlet: ::i

CF-02Z=

ca $-0046RR

No. of traverse points at "
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INTERFOLL LABORATORIES EFA METHOD 5/17 SAMFLE LOG SHEET

Job
Source
Method o5 Filter holder:

Date /¢ -/ _I-fi Fest ( Run __i
0. of traverse points éQiL‘
Filter type:

J

Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 15 1im. Hg. (vac)
Fostest: -~ L.O0 cfm at in. Hg. (vao) B
Particulate Catch Data:

No.s of filters used: Recovery soclvent(s)

47 7 5‘ ;H\acetone

0 other ()

No. of probe wash bottles:
Sample recovered by: G M

Condensate Data:

Weight (g)
Item

Final Tare Difference ‘
=

Impinger'Nn. 1

Impinger No. 2

Impinger No. 3

LCondenser 50
Desiccant / a5d | /2 ?9 sS

Total e e ‘Ekqjs”'"
Integrated Gas Sampling Data:

Eag Fump Nao. azA Eox No. 12 Bag No. 3

Eag Material: S—laver Aluminized Tedlar Sirze:r 44 L

Fretest leak check: ,&C ce/min at /S in. Hg.

Time start: OF A7 (Hrs) Time end: 40_3_? (HRS)
Sampling rate: ﬁf(%g cc/min  Operator: ﬁ? 447645:———

S/N of Oz Analyzer used to monitor train outlet: i

CF-023=
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INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job AC.S. /J)ﬂﬂﬁ/fol\/ Date /2// /72 Test /  Run /
Sauwrce Ao/ Tser TR S THECK No. of trdverse points 24
Method o) Filter holder: Q/_GESE Filter type: phrce Lobo

. /l

Sample Train Leak Check:
Fretest: ¢ Q.02 cfm at 15 in. Hg. (vac)
Fostest: ~ & cfm at 7 in. Hg. (vac%

Particulate Catch Data:

No.s of filters used: Recovery solvent(s)

other (35)

4477/ Jg/ acetone
D

No. of probe wash bottlegs /
Sample recovered by: ___32%557

Condensate Data:

Weight (g)
Item

Final Tare Difference
Impinger No. 1
Impinger No. 2
Impinger No. 3
Condenser Agg O ;XY
Desiccant /30 JAb3 1{'7
Total ji?j?5==

Integrated Gas Sampling Data:
Bag Fump No. Zg 3/2 Eox No. /i/ Eag No. /

Eag Material: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: 17 cc/min at /Lf’ in. Hg.
Time start: jﬁzz ({HRS) Time end: /0/5 (HRS)
Sampling rate: 0  ccrmin Operator: L;%%é/

S/N of D= Analyzer used to monitor train cutlet: E

CF-02%
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INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

| Jaob /4(- 3. /ﬂfzﬁ,‘/fbd/ Date /‘:2“/2_4 Prest o Run =z

\, Source A 7 WEST DRVEL STACK. No. of traverse pgints z_/
Method _ 5% Filter holder: Q/zzS‘g Filter type: Clases L Az
1l . /

Sample Train Leak Check:

Fretest: (¢ .02 cfm at 15 1in. Hg. (wvac) .
Fostest: ~ & cfm at 7 in. Hg. (vac) X

! FParticulate Catch Data:

No.s of filters used: Recovery soclvent(s)
i %’ﬁ ﬁ'/ acetone
" ) O other(s)

i ) No. of probe wash bottles: /
Sample recovered by: Z&W

i Condensate Data:

! Weight (g)
I1tem
Final Tare Difference

’ ) H Impinger No. 1
l Impinger No. 2
Impinger No. 3

Condenser 3‘%0 o &O

i Desiccant /345 ey 77

_ H Total -._ 7; p; ?

Integrated Gas Sampling Data:

Eag Fump No. 83 Eox No. /"/ Eag No. cg

Bag HMaterial: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: (2 cc/min at /Z in. Hg.

Time start: Z500 (HRS) Time end: Z55& (Hrs)
l
| Sampling rate: ;g cc/min Operator: M

) S/N of DOz Analyzer used to monitor train ocutlet: 7

J CF-02=

J co11 S-0046RR
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INTERFOLL LAERDRATORIES EPA METHOD S/17 SAMPLE LOG SHEET

Job /—7.(.5'/,_%/4?7-0&/ Date /Z/é?z— Test Ryun 3
Source No 7/ wWesT DeveEr STHUS No. of triverse points 722

Method 5 Filter holder: Z/t255 Filter type: &4SS /_)ép/
' 7

Sample Train Leak Check:

Fretest: (¢ 0.02 cfm at 15 in. Hg. (vac)lgg;

Fostest: ~ /) cfm at /_ in. Hg. (vac)

Farticulate Catch Data:

No.s of filters used: Recovery solwventi(s)
q?/? D( acetone
other (s)
e

No. of probe wash bottles:
Sample recovered by: et

Condensate Data:

Weight (g)
Item
Final Tare Difference

Impinger No. 1

Impinger No. 2

Impinger No. 3

Condenser 285 2— o ,%3;2—
Desiccant /2 95‘"‘“ /QB;& s
Total 3¥3

Integrated Gas Sampling Data:

Bag Fump No. £3 B Eox Ne. 17 Eag No. 5

Eag Material: S-laver Aluminized Tedlar Size: 44 L

Fretest leak check: o cc/min at [/ in. Hg.

Time start: 0?30 (HRS) Time end: /OF7 (HRS)
Sampling rate: ?@@ cc/min Operator: ;ZkﬂeL

S/N of 0z Analyzer used to monitor train cutlet: ;7

CF-023
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INTERFOLL. LABDRATORIES ~ EFA METHOD 2 FIELD DATA SHEET
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INTERFOLL LABORATORIES EFA METHOD S5/17 SAMFLE LDG SHEET

Job
Source

Sample Train Leak Check:

Fretest:
Fostest:

Particulate Catch Data:

No.s of filters used:

Condensate Data:

Date JQ=R-92 Test 2 Run

of traverse points

Method X~ Filter holder: [YASS Filter type: GALASS E!ﬁ?—g

No.

( 0.02 cfm at 15

LAOcim at . & in. Hg. (vac) 0

in. Hg.

(vac)

Recovery solvent(s)

2

/

—

?ﬁ??‘; acetone
- ) other(s)
No. of probe wash bottles: A
Sample recovered by: dgﬂéz
Weight (g)
Item
Final Tare Difference

Impinger No.

Impinger No.

Impinger No.

Condenser / 5%
Desiccant / 7(/} 40O I{j—
Total

Integrated Gas Sampling Data:s

Eag Fump No. 23/1 Eox No. .4_’5 Eag No. /

EBag Material:

Fretest leak

S-layer Aluminized Tedlar

check:

00

Time start: //ﬁ (HRS)

Sampling rate: ¢ cc/min

S/N of D= Anxalyzer used to monitor train outlet: ‘?‘

C-16

Size: 44 L

cc/min at 4,5 in. Hg.

Time end: /az f (HRS)

Operator: é;if/

CF-02X
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INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEETY

Job ¥roa Late /2-‘,2-22 Test '2 Run "2

Source No. of traverse points e !

Method $— Filter holder: m__ Filter type: (g 4SS Eiﬂsx
' 41
Sample Train Leak Check:

Fostest: -~ &80 cfm at

Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
A in. Hg. (vac)

Farticulate Catch Data:

No.s of filters used: Recovery solwvent(s)

‘/77é O acetone

[ other(s)

Na. of probe wash bottles:
Sample recovered by: &G A

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1

Impinger No. 2

Impinger No. 3

Condenser /9‘%
Desiccant /27/ /3/5/ -.-5-'7

_fm_L

Total B T e e T R e A e 2.'2’ ?

Bk s B b P

Integrated Gas Sampling Data:

Eag Fump No. 23& Eox No. Zﬁ Bag No. 2

Bag Material: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: &P cc/min at _ /S in. Hg.

Time start: dﬁdﬁf (HRS) Time end: Zﬁzg (HRS)
Sampling rate: _§ﬂ2§L cc/min Dperator: QAV

S/N of Oz Analyzer used to monitor train cutlet: z

CF-02=
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INTERFOLL LABORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job ACS DfA‘Ymﬂ Date /a"?'EJ-Test _%_F\'LU‘B____
Y

Source No. of traverse points _ o
Method &~ Filter holder: Filter type: _@ﬁs—m\

@7
Sample Train Leak Check:
Fretest: (¢ ©.02 c¢fm at 15 in. Hg. (vac)
Fostest: ~ @0 cfm at _ A in. Hg. (vac)
FParticulate Catch Data:
No.s of filterg used: Recovery solvent(s)
5{772 K. acetone
i O eother(s)
No. of probe wash bottles: /
Sample recovered by: & A
Condensate Data: . _ .
Weight (g)
Item
Final *Tare Difference

Impinger No. 1

Impinger No. 2

Impinger No. 3

Condenser EZDTLw
Desiccant /3@ 6 / 53‘ S—'O

Total

A5

Integrated Gas Sampling Data:

- Bag Fump No. 23/4 Eox No. (5 EBag No. 3

Bag Material: S-~layer Aluminized Tedlar Size: 44 L

Fretest leak check: .90 cc/min at /S~ in. Hg.

Time start: _/Y<SD (HRS) Time end: /TS5 (HRS)
Sampling rate: ?/JO cc/min Operator: ff

S/N of Dz Analyzer used to monitor train cutlet: <t

CF-02=
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INTERFOLL LABORATORIES — EFA METHOD 2 FIELD DATA SHEET
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INTERFOLL LAEBORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job AL S, J oo

Source Ab. 2 WEST pow /e = G Tt A

Date /2/2/9z-Test ‘,Z

Method =]

Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at
Fostest: C? cfm at
Farticulate Catch Data:

No.s of filters used:

W2,

Filter holder: ?é s = Filter type:

Run . {

No. of traverselyolnts 52 &

7323 #éiﬁﬁr

1S5 in. Hg. {(vac}
é in. Hg. (vac)

Recovery solvent (s)

acetone
other (s)

No. of probe wash bottles: s
Sample recovered by: P
[
Condensate Data:
Weightig)
Item
Final Tare Difference

Impinger No. 1
Impinger No. 2 H
Impinger No. 3
Condenser /<’§? Vo) ,57?
DPesiccant /"7‘/@ /3 73 37
Total H e b e e e /7 é

Integrated Gas Sampling Data:
Eag Fump No.

Bag Material:

ZLS'B Box

S—layer Aluminized Tedlar

No. zs Eag No. 4

Size: 44

Fretest leak check:

€ cc/min at /’7/ in. Hg.

Time start: /7% (HKS) Time end: ¢ &7 *—Hrs)
Sampling rate: Y90 cc/min  Operator: Vdd

S5/N of Oz Analyzer used to monitor train cutlet: 7

C-23
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INTERFOLL LABORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job A('S' /D/c‘/?‘,‘/'?"@/‘/ Date /Z.{?—gf? Test 2 Run 2.
of

Source NO 2L wEST DRV R ST, No. rdverse points 2.9
Method 5 Filter holder: ;zja,sg Filter type: GhsSs L e

’

Sample Train Leak Check:
Fretest: ( 0.02 cfm at 15 in. Hg. (wvac)
Fostest: ~ 2 cfm at 7 in. Hg. f{vac)
FParticulate Catch Data:

No.s of filters used: Recovery solvent(s)

7?L/ E/-acetcne

D other (s)

No. of probe wash bottles: / .
Sample recovered by: Dk

Condensate Data:

Weight (g)
Item
Final Tare Difference

Impinger No. 1

Impinger No. 2

Impinger No. 3

Condenser AAA o AR2
Desiccant 305 | j24s” Lo
Total 25z

Integrated Gas Sampling Data:
Eag Fump No. 23 Box No. 25  Bag No. 22—

Bag Material: _S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: 6? cc/min at / 7 in. Hag.
Time start: /7320  (HRS) Time end: /%5 (HRS)
Sampling rate: cc/min  Operator: 25596[

S/N of Oz Analyzer used to monitor train outlet: Z

CF-02T

C25 'S-0046RR
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INTERFOLL LABORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

Job %55,@64}7@»/ Date /;é. __/ZL Test _g__ Fﬂ;;

Source AW &2 lorsr Deres Srqck No. of /traverse oznts

Method 3 Filter holder: $/& 55 Filter type:/ﬁr -/j{;g,

Sample Train Leak Check:

Fretest: ¢ ©0.02 cfm at 13 in. Hg. {(vac)

Fostest: -~ & «cfm at 7 in. (vac{:>gf

Farticulate Catch Data:

No.s of filters used: Recovery solvent(s)
#Z Z- :B( acetone
other (s)

No. of probe wash bottles: P
Sample recovered by: i d

Condensate Data:

Weight (g)
Item
Final Tare Difference
Impinger No. 1
Impinger No. 2
Impinger ND'.3
Condenser aaséf S 52537
Desiccant /Sﬁaf' /ii?' ék?
Total éZi%p

Integrated Gas Sampling Data:
Eag Fump No. 23 Eox No. Z!?’ Bag No. z

EBag Material: S=laver Aluminized Tedlar Size: 44 L

Fretest leak check: 67 cc/min at /2 in. Hg.

Pt -~
Time start: /455 (HRS) Time end: /Z55L (HRS)
Sampling rate: cc/min Operator: W2
S/N of D=2 Analyzer used to monitor train ocutlet: ;7
CF-Q2=
c-27 "S-0046RR
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Interpo
(51

i
2

1 Laboratories
y 786-56370

EPA Maethod 3 Data Reporting Sheet
Orsat Analysis

tJob_ACS Dro. o Source T/ rst Droor
! Eam Leader C%J = DUH Test Site V osteack
te Submitted {3-3-97 Date of Test 2A-1-92
Test MNo. i Ma. of Runs Completed 3
Date of Analysis n-3%-9% Technician . ffefyeses
Test/ Sample No. Buret Readings (ml) Conc. Conc.
Run {Log Number [of COa O= Fa
and Type {An.|Zero Pt.| After COz|After @z |%v/v Dry |%v/v Dry
[ tioed | 350 20.%0 2.90 | /6.40 _|lis
/( Te2g-14 | 2 | ©.00 2.90 2.3 3 .90 /6.40 {15
: g’B 0 F  |Avg ! NSRRI | 2 - © {6 4o - 3.
I 1 1000 4.30 20.30 4.30 {¢.00 (Y
) /2 N l2]p.0co Y.30 26.30 .30 /¢ .00 )1y
@8 0 F |Avo | NSNS ¢ © [e.00 s
| .
], 1 |ewo 3.70 20.30 3.70 [6.60 |16
/s “20 |2 jo.c0 | 370 2050 ]3.70  |/6.60 |l
l §'B 0 F |Ave | BSEEERSSSISSSIS | . 7O [6.60 m8
1 ]
i
> i
] 0 B O0F |Avo; SN . 5.
i 1
.4 2
C B OF [Avg! N g}
] N
2
I DB OF |Avg m e
1 .
2
r 0 B O F |Avg ! NS NS
1
2
0 B 0 F |Avy ) HEEEENEOREIGENSINEENE ... |
1
) 2
0 B O F |Avg | NS Eiasal '
B/ mbient Air QA Check EPA Method 3 Guidelines
Orsat Analyzer System Leak Check Fuel Type F® Range
1 O Fe Within EPA M-3 Guidelines Coal:
1 for fuel type. Anthracite/l.ignite 1.016-1.130
. Bituminous 1.883-1.230
) Where Fq= 20.9-02 0il:
; CU=z Distillate 1.260-1.413
J Residual 1.210-1.370
Gas:
Natural 1.502-1.8348
Propane 1.424-1.3846
F=Flask (2580 cc all glass) Butane 1.4085-1.553
J BE=Tedlar BRag (S—-layer) D-1 Wood/Wood Bark 1.000~-1.1Z9

L5C-04-8R




Interpoll _aboratories
(512) 7846-46020
EPA Method 3 Data Reporting Sheet

Orsat Analysis

Jaob /LCS

Dray) os Source [ Eest Druer B
Team Leader J PAE Test Site SHtoc i P
Date Submitfed h-3-9Z Date of T&St_T3-|-52 Vo)
Test No. 7 No. of Runs Completed 3
Date of Analysis -1 .G 2 Technician &H&&esn
Test/ Sample No. Buret Readings (ml) Conc. Conc.
Run |Log Number {of CO, 0o Fo
and Type {An. |Zero Pt.| After CO: After @z |%Lv/v Dry |%v/v Dry
1 1p.00 3.70 20.30 3.70 (6.0 filh
K 7629-03] 2 15,00 3.70 20.30 3.70 (6.0 |t
8B 0 F |[Avo! NENSEETNIOSMETNSAGNE | < /C /6.60 |
I, ~06 2 |0.00 | 4.30 20.30 4.30 /.00 ltdq
g’ g F [Ave | SIS < SO {6.00 .
1 10.00 3.50 20.40 3.50 /.60 /13
' —%7 12 ]e.00 3.§0 20.40 | 3.80 16.60  {lu3
4 B 0 F _ |Ave | SRS | :.5© /6.0 e
l = NN o - =
5 ‘
0 B 0 F |Avo ! SIS SRS y !
1 Id
2
0B 0F [Avo | NI L L
N |
2
0 B o F |Ava | I )
—— ——
4 1
2
0 B g F |Ave | SN )
1
2
0 B 0 F _ |Avg | SeuecEs Gl ]
1
2
0B gF |Avg NN .. F
mbiant Air QA Check EFPA Method 3 Guidelines
B’Orsat Analyzer System Leak Check Fuel Type F@ Range
O Fo Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/Lignite 1.0146-1.170
Bituminous 1.085-1.252
Where Fg= 20.9-02 Dil:
CO= DBistillate 1.260-1.413
Residual 1.210-1.370
Gas:
Natural 1.600-1.835
Propane 1.434-1.3586
F=Flask (250 cc all glass) Butane 1.485-1.553
B=Tedlar Bag (S-layer) D-2 Wood/Wood Bark 1.9200-1.130

—
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o
I
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Interpo
1

1 Laboratorias
(& )

786-560210

1
2

EPA Mathod 3 Data Reporting Sheet

Orsat Analysis

#& est Druze

laob_A C 5 Decdon Source
Tram Leader J Do F Test Site SEac K™
te Submitted )-3-52 Date of Test 3-2-92
rest MNo. 2 No. of Runs Completed 3
Date of Analysis (-3 -92 Technictian Cq‘{ib450~
Test/ Sample Nc. Buret Readings {ml) Conc. Conc.
Run jLog Number jof COa O Fea
4 and Typa |An.|Zero Pt. | After CODz|[After Q@ |%4v/v Dry |%4v/v Dry
N 1 16.00 2.b0 20.460 2.60 15,00 iz
/, 7ée29-32 2 1 o.00 2. 60O 20.boO 2.60 (£.¢o [z
8B 0F [Ave! SN 2. (O l¥.00 . .
, 1 10.00 3.40 20.40 3.40 17.00 s
’ 2/1 “3512 |p.oo 3,40 20 .40 3.40 {7.00 L5
28 0 F__ [Avo | s | :. /O }7.00 -1
1 10,00 2.70 20.50 3.70 /.50 {11
2/, -39 [ 2 {p5.00 3,70 20.50 3. 70 (.50 [0
B 0 F |Ave | IS | :- /o /6. &0 [
1
2
O B g F |Ave: SR . N
k 1
2
i
0 B O F [Ava | AR .
) 1 !
2
l 0 B 0 F |Ave | NSNS )
1
A 2
J 0O B o F |Avo | I L]
1
l 2
g B 0 F  |Avg NGOG .
| 1
- 2
j 0 B OF |Ave | NG . §
! prAmbient Air QA Check EPA Method 3 Guidelines

@ 0rsat Analyzer System bLeak Check
'O Fo Within EPA M-3 Guidelines
for fuel type.
) Where Fg= 20.9-02
CoO=

F=Flask (250 cc all glass?
J B=Tedlar Bag (Z-lavyer)

D-3

Fuel Type
Coal:

Anthracite/Lignite

Bituminous

0il:

Distillate

Residual
Gas:
Natural
Propane
Butane
Wood/Wood

Bark

F® Range

1.0146-1.120
1.083-1.252

1.260-1.413
1.21@-1.3708

1.600-1.3835%
1.4334-1.584
1.4B85-1.555

1.900-1.130
LSC-04-BR
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1 Laborataories
) 786-6£020

Job__AC>s Deaydon

ata Reporting Sheet
t Analysis

Source H l E«::ff.

qu'{’
< £ ~J

Tzam Leader CH Test Slte“‘f‘*‘*ﬂﬁﬁ” -
Date Submitied 12-3 %2 Date of Tes -2-92
Test MNo. EY Mo. of Runs Completed 2
Date of Analysis D-2-92 Technician C. Helseson
Test/ Sample No. Buret Readings (ml) Conc. Conc.
' Run |Log Number [of COa Ox Fao
and Type |An.|Zero Pt.| After COz|After @3 |%v/v Dry |%wv/v Dry
L ]¢.0o 2.690 28.60 2.60 {g.00 112
3'/, 7629-23| 2 |p.oo 2,60 20.460 2.60 {§.¢O {12
@B OgF |Avg 2.60 ly.00 N
_ 1 | &2.00 3,20 20.50 3,20 [1.30 Li3
2[ _____~é] 2 {000 2. 20 20. 5% 3,290 17.36 113
s
88 0 F_|Avo | USROS | 3 2O 12,30 e
1 10.00 3. O 29. 40 3.60 16.50 .y
,_/} -39 [ 2 Jo.00 3.60 20 .40 3.0 (6.50 r1q
.‘ @B pgF |Avg e | : - -C 6.0 e
- 1 A - = .- .
2
OBOF {Avg . I
i
2
g B0oF |Avg! I ]
=
1
2
0 B O0F |Avo| S assss e
1
2
0B OF |Avg ! SRS [
1
2
‘L 0 B OF |Avg NSRRI =
N y
'2
0 B 0 F |Avo | SRl o B
' Ambient Air QA Check EPA Method 3 Guidelines
3 0Orsat Analyzer System Leak Check Fuel Type F@ Range
O Fe Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/l.ignite 1.016-1.120
Bituminous 1.083-1.230
Where Fg= 20.9-02 Dil:
CO= Distillate 1.260-1.413
Residual 1.210-1.370
Gas:
Natural 1.468A0~-1.,335
Propane 1.434-1.5846
F=Flask (250 cc all glassz) Butane 1.3B85-1.553

B=Tedlar Rag {(S5-laver)

A

D-4

Wood/Wood Bark

LSC-N4-RR
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Interpoll Labhoratories

(512)

-~

EPA Method S Data Reporting Sheet
Probe/Cyclaone Wash

Job_ACS Deadon  AD Cource_ A | et Drger
Team Laadar Y oy Test Site S K
Date Submittad___[2-3-92 Date of Test_[3-j-9¢2
Test Ma. { Mo. of Runs Completed
Pata of Analysis i3-3-92 Technictan C“\+Lh<5ca
Transport Leakage ana) ] ml Solwvent Acetoun
Test Run_9Q Ci1sh Mo. 3
Field BHlank Dizsh Tare Wt.__32.]2173 g
Log Number__ 7624~ /0 Dish+Sample Wt.52. 1216 g
Vol. of Solvent_[20 ml Sample Wt. 6.0003 g
*Solvent Residue 2.5 ug/ml _
Test _| _Run__| Dish No. sS7
Val. of Solvent }fS ml Dish Tare Wt.__ 50.06202 a
Log MNumber — i Dish+Sample Wt.Sa.0845 g
Camments Sample Wt. 0.0 b4 3 o}
Test _| Run_2 Dish No. L1
Yal. af Sclvent_[35 ml Dish Tare Wt.__44.95902 q
Log Number —15 Dish+Sample Wt.4aY. LS 39 g
Comments Sample Wt. ©. 0l 2% ~ g
Test_) Run_3 Dish Mo. - YHOY
Val. of Solvent Iz% m} Dish Tare Wt._ 47,9340 g
Log Numbar —1 Dish+Sample Wt.4§y.0725 qQ
Comments Sample Wt. 0.0 788 g
Test Run Dish Mo.
VVol. of Solvent ml Bish Tare Wt. g
Log Numbar Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Bish No. -
Yal. of Saolvent ml Dish Tare Wt._ . 7 g
Log Number Dish+Sample Wt. g
Comments Sample Wt. g

#Sclvent Residue ug/ml=f {Sample Wt. 0003 q) (19=)1/Vol. of

EPA-MS Acetcne Residue Blank Spec. (7.3 ug/ml

Results:

Field Blk. Run 1

Run 2

Run 3 Run 4

Run 5

5

0.07%! |-

0.0639

0.0(2y D]

Scl. /XC nl

LSC-01YR




Job ACS

Interpoll Laboratories

(512)

7886—

6020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Team Leader

qu ‘J’ns—.
M)

UH

Date Submitted

Test No.

|
Date of Analysis_{2-9-¢2

£f
Saurce ( les £ NrucC

Test Site SHack ™

Date of Test fa-1-42

No. of Runs Com%}eted 3

Technician . c(‘ou;

Test / Run Filter No. Y71%
Field Blank Filter Type = B S
Q Log Number 262511 Filter Tare Wt. L3050 g
Comments Filter+Sample Wt._ 10352 g
' Sample Wt. 8.000 2 g
Test_/ Run Filter No. 97174
Log Number — /3 Filter Type g "G F
1 Comments Filter Tare Wt. 3958 g
Filter+Sample Wt. [, 0f (G g
Sample Wt. 0.120% g
Test_! Run Filter Na. y§4q
Lag Number -/ Filter Type A
g Comments Filter Tare Wt. 2377 g
Filter+Sample Wt.].0841 g
Sample Wt. 01614 g
Test_ | Run Filter No. ‘{?19
Log Number —1q Filter Type Y"GFE
3 Comments Filter Tare Wt. .3 335 g
Filter+Sample Wt. LOL6Y q
Sample Wt. 0.1333 g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. 1]
Test Run Filter No.
tog Number Filter Type
S Caomments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
O©. 208 O. 16iY 0.1333
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
g1¥97 {012y [ 0. 111
LSC-02PR
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Interpoll Laboratories

(512)

735-5320

EPA Maethod 5 Data Reporting Sheet
Probae/Cyclane Wash

Job 3"\ s ,Df‘au‘{%
Team Lsader A
Date Submitted 3-3-9=
Test MNa. [
Cate af Analysis__ [3-3:872

E"L‘Sr ‘qu rXs

Eource_ﬂ_/

S4a K

Test Site

Date of Test [3-1-¢2

Ma. of Runs Completed K

Technician C e lessn
W

Transport Leakage B€§§§§)U ml Solvent Ace o

Test Run_Q Dish MNo.

Field Blank Dish Tare Wt. g
Leg Numbar Dish+Sample Wt. g
Yol. of Solwvent ml Sample Wt. qQ
*Solvent Residue 2.5 ug/ml

Test_ |  Run_} Dish No. 30

Vol. of Solvent_lI0 ml Dish Tare Wt. 47.26{% q
Log MNumber 7&£259- 0l Dish+Sample Wt%1.3[/08 g
Comments Sampla Wt, 0.e4gl g
Test [ Run__ 2 Pish No. 3'7

Vol. of Solvent 4O ml Dish Tare Wt.__ 4§ . §524 q
i.og Number —~ 0M Dish+Sample Wt. “{.¥570 g
Comments Sample Wt. 0.94 30 q
Test_| Run_ D Dish Mo. L6

Vol. of Solvent_[135 ml Dish Tare Wt. 4% 309( g
Log Number /) Dish+Sample Wt.4F 3533 g
Commants Sample Wt. H.0432 q
Test Run Dish Mo.

Vol. of Solvent ml Dish Tare Wt. g
Lag Numb=r Dish+Sample Wt. g
Commants Sample Wt. ful
Test Run Dish No.

Vol. of Solvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. q
Caomments Sample Wt. g

*Solvent Residue__ _ug/ml=[{(Sample Wt. g) (i@+) 1/Vol.
EFA-MS Acetcone Residue Blank Spec. (7.3 ugsml

Results: -
Field Blk.

of Sol. ml

Run 1

po09Y1%

Run 2 Run 3 Run 4 Run S

2,04320-Y 0oy 28

LSC-01YR




Interpoll Laboratories

(512)

78646020

EPA Method 5 Data Reporting Sheet

I Filter Gravimetrics
\
Job ﬁCS DrQq{g[\ Source_Z( Fask Drg;.r
Team Leader S &H Test Site Steck
Date Submitted X i Date of Test /3 -} -T2
Test No. No. of Runs Completed 3
Date of Analysis_ [3-9-¢2 Technician___ C.H<lyetoum
Test Run_©O Filter No.
Field Blank Filter Type
@ Log MNumber Filter Tare Wt. g
Comments Filter+Sample Wt. g
' Sample Wt. g
Test_{ Run__ | Filter No. Y847
Log Number L VLG - o Filter Type UG FE
1 Comments Filter Tare Wt. . THEE g
Filter+Sample Wt. /.©062% g
Sample Wt. 0. 1072 g
Test_ [ Run_ 2— Filter No. Y222
Log Number —05 Filter Type Y'GF
2 Comments Filter Tare Wt. . §8S8 g
Filter+Sample Wt. |03 g
Sample Wt. D.i723 g
Test_ | _ Run_J3 Filter No. 4224
Log Number _ —o¥ Filter Type 4o
3 Comments Filter Tare Wt. «JO40 g
Filter+Sample Wt._[, 03%}1 g
Sample Wt. O.f 271 g
Test Run Filter No.
tog Number Filter Type
4 Comments Filter Tare Wt. g
Filter+Sample Wt. q
Sample Wt. g
Test Run Filter No.
tog Number Filter Type
S Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0.1172 ©.(523 ©.127{
( Field Blk. Run 1t Run 2 Run 3 Run 4 Run 5
] ~ 2168 50 0.1955 | 0.169¢
LSC-02PR
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Interpoll
(a12)

Laboratories
7385-5920

EPA Methaod 5 Data Reporting Sheet
Probe/Cyclaona Wash

Job AC.S brqq\l_ov\ Source H Q.  West Deyar

Team L=ader M Dol Test S1te e

Date Submitted N-z2-392 Date of Test__(p3-2-92

Test MNo. 2. Mo. of Runs Completed 3
Bate aof Analysis |2-3-92 Technician C.H&beuw
Transpart Leakage (] None [} ml Solwvent 41L I

Test Run_Q Bish MNo.

Field Blank Dish Tare Wt. g
{og Mumber Dish+Sample Wt. g
Yol. of Saolvent ml Sample Wt. o]
*Solvent Residue2-5 ug/ml

Test j& Run \ Cish No. fﬁci

Vol. of Salvent_{75 ml Dish Tare Wt.__ 47.9891( q
Log Number L2 - %O Dish+Sample Wt. 1§.0307 g
Comments Sample Wt. 0. 04, )
Test 2. _Run__2 Dish No. Soz

Yol. of Solvent 210 ml Dish Tare Wt. 4 9004 q
lLog MNumber —33 Dish+Sample Wt.d{L.9354 g
Comments Sample Wt. 66356 g
Test 2 Run_J3 Dish MNo. 506

Vol. of Solvent_{§0 ml Dish Tara Wt._Y¥. 40\ g
Log Mumber -34 Dish+Sample Wt 4% LEY8 q
Commants Sample Wt. 0.0091 g
Test Run Dish NMNo.

Vol. af Salvent ml Dish Tare Wt. 9
Lcg Numbar Dish+Sample Wt. g
Eommants Sample Wt. g
Test Run Dish No.

Yol. of Soclvent ml Dish Tare Wt. e ]
Leg Number Dish+Sample Wt. g
Comments Sample Wt. 3

#Solvent Residue__ ug/ml=L{Sample Wt. gYi19®)13/Vol. of Scl. ml

EFPL-MS Acetcone Residue Blank Spec. (7.8 ug/ml

Results:
Field Blk. Run 1

Run 2

Run 3 Run 4 Run S

o0t

J,0350 D-

D g.0292

LSC-01YR




Interpoll Laboratories

(512)

7856020

EPA Methad 5 Data Reporting Sheet
Filter Gravimetrics

Job A’CS Dr‘cﬂ-}op—\ Source ﬁ& es T Drs-o*
Team Leader DY H Test Site Steck
Date Submitted Date of Test [d-2-F2
Test Na. 2 No. of Runs Completed_ 3
Date of Analysis_f32-9-¢2 Technician__C, Nelsrsoc
Test Run_ @ Filter No.
Field Blank Filter Type
a Log Number Filter Tare Wt. g
Comments Filter+Sample Wt. g
' Sample Wt. g
Test_ol  Run___| Filter No. 4320
Log Number __ 76 2%~ 31 Filter Type e
1 Comments Filter Tare Wt._ ,9240 g
Filter+Sample Wt.{Ol6S 9
Sample Wt. 8.0825 a
Test_2. _Run_ 2 Filter No. Heo|
L.og Number — 3y Filter Type "G E
2 Comments Filter Tare Wt._ .%3{3 g
Filter+Sample Wt. (0379 g
Sample Wt. 0106k a
Test_2  Run_ 3 Filter No. yga
Log Number =39 Filter Tvpe " ¢cf
3 | Comments Filter Tare Wt._ .9Y13 g
Filter+Sample Wt. 1, 0497 ]
Sample Wt. 04084 g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. g
Filter+Sample Wt. o]
Sample Wt. q
Test Run Filter No.
tog Number Filter Type
S Comments Filter Tare Wt. a
Filter+Sample Wt. g
Sample Wt. s]
Results:
Field Blk. Run i Run 2 Run 3 Run 4 Run 35
©.0835 0.1066 O.108Y
Field Blk, Run t Run 2 Run 3 Run 4 Run S
0. 137 0. 1416 Z. 1376
LSC-02PR
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Interpoll
(512)

Laboratories
T25-5920

EPA Methaod S5 Data Reporting Sheet
Probae/Cyclona Wash

Job ACS hrqmlm\ Source ﬂ.; Eqs+ brq-e_r
Team Leader Y GH Test Site Sfack ¥
Date Submitted R-3-32 Cate of Test [2-2-92
Test Ma. 2 Mo. of Runs Completed 3
Datz of Analysis_ [2-3-¢* Technician C. Relggsen
Transport Leakage onea ml Salvent Acetou
L
Test Run_9Q Cish Ma.
Field Blank Dizsh Tare Wt. g
Log Number Dish+Sample Wt. g
“Yal. of Solwvent ml Sample Wt. g
#Solvent Residue_2-5 ug/ml
Test;l Run | Dish No. HDS
Vol. of Solvent 5o ml Dish Tare Wt., 4786 34 o]
Lag Number__ 14624 - 2] Dish+Sample Wt {18857 g
Comments Sample Wt. ©.02123 3
Test 2 Run__ 2 Dish Na. bIZ
Yol. of Solwvent |5 mi Dish Tare Wt. U240 a
Log MNumber =y Dish+Sample Wt.M9,(4ES g
Comments Sample Wt. 0.62 25 q
Test 7 _ Run_3 Dish Mo. bl
Vol. of Solvent |¥C ml Dish Tare Wt. 471.293¢ Q
Log Mumber —Z0 ish+Sample Wt41.35)5 9
Commants Sample Wt. 0.051% g
Test Run Dish WMo.
Vol. of Solvent ml Cish Tare Wt. g
Log Mumbar Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Dish MNo.
Yal. of Sclvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. g
Commants Sample Wt. e
*#Solvent Residue_ __ug/ml=[(Sample Wt. g){iQ®)l/Vol. of Sol. nl
EFA-MS Acetcne Residue Blank Spec. (7.3 ug/ml
Results: -
Field Hlk. Rur 1 Run 2 Run 3 Run 4 Run 35
| ' 0.0x19 g0t Dllp. o577y

L SC-01YR




Interpoll Laboratories

(512)

785-6020

EPA Method S5 Data Reporting Sheet
Filter Gravimetrics

b-12

Job /\ S Drm..'i'oh Source #a Eq;f-br&.-cr
Team Leader N G H Test Site Stecf
Date Submitted /"> F e Date of Test_ /2-2-92
Test No. ol No. of Runs Completed 3
Date of Analysis_{3-9-¢72 Technician__ C. Helseson
Test Run_@ Filter No.
Field Blank Filter Type
@ Log Number Fiiter Tare Wt. g
Comments Filter+Sample Wt. g
' Sample Wt. g
Test & Run__\ Filter No. Y778
llog Number__ "]6249-22 Filter Type 4"G F
1 Comments Filter Tare Wt. ,8992 g
Filter+Sample Wt. ,%7115 g
Sample Wt. 0,0183 g
Test_2  Run_< Filter No. Y1716
Log Number -~ 15 Filter Type 4 "G f
2 Comments Filter Tare Wt. ,9027 g
Filter+Sample Wt.[,0039 g
) Sample Wt. 0,101 a
Test_2  Run__3 Filter No. Y223
Log Number -2% Filter Type Yyref
3 Comments Filter Tare Wt. 18766 g
Filter+Sample Wt._.1758% q
Sample Wt. 0.0%%9 g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. q
Filter+Sample Wt. g
Sample Wt. g
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
©. 0753 O.loj2 0.0%8%
) Field Blk. Run 1 Run 2 Run 3 Run 4 Run 3
g.100L | »,1133 0. 1563
LSC-02PR




Job

Interpoll Laboratories

(512)

785646020

Chain of Custody
Sample Deposition Sheet

Source /{/4’ L 7= fo

Ac.5 ) Desersy

Team LLeader

T A

Test Site

RLZTE

Date Submitted 444;/?2

Date af Test

2/ /2

Test Na. Z No. of Runs Completed_ 3
No. of Type of Sample adnalysis Required Comments
Samples

Frobe Wash:
\Ehcetone
UD.I. Water

4

s per EPA M-3
DOther

Filter:

" G.F.
DS.S. Thimble
D2.5" G.F.
D47 mm G.F.

E,As per EPA M-35
(Rs per EFA M—-17
DOther

Impinger Eatch:
0p- 1. Water
3% Hz0=

O#MS Hg Only

DMN Frotocol
DNI Protocol
DEPA M-& or 8
Acid Gases

NG w7 Cag A

D p e s
é/r, Aoy 2R DK

Bas sample

4MS Metals DFormaldehyde
01-9 N NaDOH [Metals

ﬂDther DDther
Iintegrated s per EPA M-3

Ors per EFA M-10
[(Bther

Oxides of
Nitragen (NQ,)

[Rs per EPA M-7A
(Bther

Date
Time (HRS)

O Fuel Sample
a Aggregate

DAttached fuel Form
#5-B153RRR

Particle Size

OX-Ray Sedigraph
DBahco Method
DDther

Audit Samples

ul fur Dionide
DOxides of Nit.
Dﬂther

[jRs per EFA M-46
NAs per EFA M-7A
GDther

Source Information

1) Type of Source: [ Boiler [} Asphalt Plant [j Incineratorq;/Dryer

2)

=)

Fuel:
Is sample combustible?
4) Does sample need special handling?>a'No g Yes

Other

Coal 0 Wood

Gas

o D Yes

] Dil [J RDF [} Other

1f ves, explain

D-13

S—-278RRRR




e w1

b s oy

[P

JobAJéClq; 19f©4Y7E?J

Interpoll Laboratories

(512)

7385-6020

Chain of Custody
Sample Deposition Sheet

Source

MO 1 & DRYER

Team Leader /-

Test Site

T A K

Date Submitted /3 ~3-0D Date of Test_/3 -/ -9 23—
Test Na. / No. of Runs ﬁOmpletea =
No. of Type of Sample Analysis Required Camments

Samples

Frobe Wash:

E@cetone

DD I. HWater

4

[jfs per EFPA M-5

DOther

Filter:
4q4" G.F. [jAs per EPA M-5
= [jS-S- Thimble [jAs per EPA M-17
02-3" G.F. gother
D47 mm G.F.
Impinger Catchs [MN Protocol
OP.1. Water W1 Protocol gzzf g;gzg;ﬁ
O 0% H=z0= EFA M-6 or 8 YO T~ -SHEY

4M3 Hg Only
D4M5 Metals

cid Gases
Formal dehyde
O b4

Gas sample

0i-9 N NaOH Metals
[Other ,@Dther_mm
Integrated As per EPA M-3

s per EPA M-10
Other

Oxide=s of

C; Nitrogen (NO.)

0As per EPA M-7A
DDther

Date
Time (HRS)

0 Fuel Sample
[ Aggregate

Dﬁttached fuel Form
#5-B153RRR

FParticle Size

o

(X—Ray Sedigraph
[Bahco Method

DDther

Audit Samples
DSulfur Dioxide
DDxides of Nit.
DUther

o

JRs per EPA M-56
[As per EPA M-7A
[Other

Source Information

i)

2)
3)

4)

Type of Source: [] Boiler ) aAsphalt Plant 0 Incinerator ﬂDr‘yer

Other

Fuel: Coal [] Wood
Is sample combustible?

Gas

D 0il D RDF D Other
Nao D Yes

Does sample need special handlzng”’}RNo O Yes

If yes, explain

D-14

S—278RRRR




Interpoll Laboratories
(612) 78&6-6020

Chain of Custody
Sample Deposition Sheet

Job A C S, /ﬂfﬁ’///?vt/ Source /%'7 . DR =12
Taam Leader __ D¢t Test Site_J7®=.4
Date Submitted /zi/72 Date of Test_/z &2
Test No. 2 i No. of Runs Comhﬁeted. =z
No. aof Type of Sample Analysis Regquired Comments
Samples
Frobe Wash: (gas per EFPA M-S
3 ;@A:etone DDther
DD.I. Water
Filter:
‘84" G.F. BAs per EPA M-5
3 S.5. Thimble DAs per EFPA M-17
DZ.S" G.F. DDther
D47 mm G.F.
Impinger Catch: - DMN Frotocol
DD.I. Water DNI Frotacol
DEZ Hz0= [JEFA M-56 or 8
D4N5 Hg Only DAcid Gases
[14M> Metals DFormaldehyde
Dl.m N NaOH DMetals
DDther UDther
Integrated >zﬁs per EPA M-3
~5 Gas sample [jAs per EPA M-10
DDther
Oxides of DAs per EPA M-7A Date
Nitrogen (NO.) [jOther Time (HRS)
0 Fuel Sample Dﬁttached fuel Form
a0 Aggregate HS—ALLTRRR
Particle Size pX-Ray Sedigraph
DHahco Method
DDther
Audit Samples
[jSul fur Dioxide ORs per EPA M-&
[Osides of Nit. {jfs per EPA M-7A
DOther DDther

Source Intormation

1)

2)

S

4)

Type of Source: {] Boiler [ Asphalt Plant [ Incineratoc)grDryer
[} GBther

Fuel: Coal [} Wood [] Gas [ 0il [j RDF [] Other
Is safiple combustible? No [] Yes
Does sample need speciil handling€7g"No 0 Yes If yes, explain

S—-278RRRR
D-15




Job
Team Leader
Date Submitted v2-3-92

Interpoll iLaboratories
(512) 7386-60220

Chain of Custody
Sample Deposition Sheet

ACS 0&)‘1’7'07/ Source //0 é F QKTE’R

C 4bVE Test Site ..s7TACK
Date of Test /o -R-92A

Test No. P No. of Runs Completed =
L)
No. of Type of Sample Analysis Required Comments
Samples
Frobe Washs: Rs per EFA M-5
C; Acetone [ether
(D-1. Water
Filter:
RI" G.F. {JAs per EPA M-3
3 [jS-S- Thimble (s per EPA M-17
02-3" 6.F. Jother
D47 mm G.F.
Impinger Catch: MN Protocol
jp. 1. Water WI Protocol NOT” SHLE D
% H=z0= DEPA M=-6 or 8
C> [3M3 Hg Only Acid Gases
. 0g4msS Metals [(Fermaldehyde
) [J1-@ N NaOH [HMetals
[Other KOther )\ICDMOTA
Integrated R:s per EFA M-3
i; Gas sample [As per EFA M-10
[JCther
C) Oxides of ORs per EPA M-7A Date
Nitrogen (NOW) gother Time (HRS)
f] Fuel Sample Attached fuel Form
[} Aggregate #S-Q16ZRRR
Particle Size {}X-Ray Sedigraph
63 (j#ahco Method
OOther
Audit Samples
[Sulfur Dioxide [As per EPA M-5
C) (0»xides of Nit. [ORs per EFPA M-7A
[jCther OBther

Source Information

1>

) 2

=)

4)

Type of Source: [] Boiler [} Asphalt Plant [} Incinerator E Dryer
N Other
Fuel: Coal [ Wond [J Bas [ 011 [J RDF [} Other
Is sadple combustible? No Yes

Does sample need special handling? EKND g Yes

If yes, explain

S—-278RRRR
D-16
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Particulate Loadings and Emission Rates

The particulate emission rates were determined per EPA Methods
1-5, CFR Title 40, Part 60, Appendix A (revised July 1, 1987). In this
procedure, a preliminary velocity profile of the gases in the flue is
obtained by means of a temperature and velocity traverse. On the basis
of these values, sampling nozzles of appropriate diameter are selected
to allow isockinetic sampling, a necessary prerequisite for obtaining a
representative sample.

The sampling train consists of a heated glass-liined sampling
probe equipped with a Type S pitot and a thermocouple. The probe is
attached to a sampling module which houses the all-glass in line filter
holder in a temperature controlled oven. In addition, the sampling
module also houses the condenser case and a Drierite drying column. The
sampling module 1is connected by means of an umbilical cord to the
control module which houses the dry test gasmeter, the calibrated
orifice, a leakless pump, two inclined manometers, and all controls
required for operating the sampling train.

Particulate samples were collected as follows: The sample gas
was drawn in through the sampling probe isokinetically and passed
through a 4-inch diameter Gelman Type A/E glass fiber filter. The
particulates were removed at this point and collected on the filter.
The gases then passed through an ice-cooled condenser and a desiccant-
packed drying column which quantitatively absorb all moisture from the
sample gas stream after which the sample gas passes through the pump and
the dry test gasmeter which integrates the sample ga§ flow throughout
the course of the test. A calibrated orifice attached to the outlet of
the gasmeter provides instantaneous flow rate data.

A representative particulate sample was acquired by sampling
for equal periods of time at the centroid of a number of equal area
regions in the duct. The sampling rate is adjusted at each site such
that an isokinetic sampling condition prevails. Nomographs are used to
aid in the rapid determination of the sampling rate.

F-1
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After sampling is complete, the filter is removed and placed
in a clean container. The nozzle and inlet side of the filter holder
are quantitatively washed with acetone and the washings are stored in a
second container. A brush is often used in the cleaning step to help
dislodge deposits. The samples are returned to the laboratory where
they are logged in and analyzed. The volume of the acetone rinse
("probe wash") is noted and then the rinse is quantitatively transferred
to a tared 120 cc porcelain evaporating dish and the acetone evaporated
off at 97-.105 OF. This temperature is used to prevent condensation of
atmospheric moisture due to the cooling effect 1induced by the
evaporation of acetone. The acetone-free sample is then transferred to
an oven and dried at 105 oC for 30 minutes, cooled in a desiccator over
Drierite, and then weighed to the nearest .0l mg. The filter sample is
quantitatively transferred to a 6-inch watch glass and dried in an oven
at 105 o for two hours. The filter and watch glass are then cooled in
a desiccator and the filter weighed to the npearest .01 mg. Al
weighings are performed in a balance room where the relative humidity is
hydrostatted to less than 50% relative humidity. Microscopic

examination of the samples is performed if any unusual characteristics .

are observed. The weight of the acetone rinse is corrected for the
acetone blank. The Drierite column is weighed on-site and the water
collected by Drierite is added to the condensate so that the total
amount of absorbed water may be ascertained.

Integrated flue gas samples for Orsat analysis were collected
simultaneously from the stack and from the breeching at the inlet to the
wet scrubber. The samples were collected in 15-liter gas sampling bags
at a constant flow rate throughout each particulate run. " The bags were
then returned to the 1laboratory and analyzed by Orsat analysis.
Standard commercially prepared solutions were used in the Orsat analyzer
(sat. KOH for carbon dioxide and reduced methylene blue for oxygen).
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METHOD 2

<l

RH*

*
BWS

CALCULATICON EQUATIONS

-
s{avg)
85.48 C, (Y 8P)4yg V 2

S S

P

o ) (29%92)

Ts(avg)

60(1 - Bws) vy A (

S

100 (vptwb 0.0003641 Ps (Tdb - wa))/vptdb

RH(thdb)/Ps

4.585 x 10~% PsMs

T, (avg)

*Alternate equations for calculating moisture content from wet bulb and
dry buld data.
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SYMBOLS
Cross sectional area of stack, SQ. fT.
Cross sectional area of nozzle, 3Q. FT.
Water vapor in gas stream, proportion by volume
Pitot tube coefficient, dimensionless

Concentration of particulate matter in stack gas,
wet basis, GR/ACF

Concentration of particulate matter in stack gas, dry
hasis, corrected to standard conditions, GR/DSCF

Excess air, percent by volume

Dry test meter correction factor, dimensionless
Specific gravity (relative to air), dimensionless
Isokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, g/g - mo1e.
Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecutar weight of stack gas, wet basis, g/g, mole.
Total amount of particulate matter collected, g
Atmospheric pressure, IN. HG. (uncompensated)

Stack static gas pressure, IN. WC.

G-2
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Vm(std)

Vw(std)

vPtdb

Absolute pressure of stack gas, IN.HG.
Standard absolute pressure, 29.92 IN. HG.
Actual volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate corrected to standard
conditions, DSCFM

Relative humidity, %

Dry bulb temperature of stack gas, OF

Wet bulb temperature of stack gas, OF

Absolute average dry gas meter temperature, OR
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 OF)
Total sampliing time, min.

Total volume of liquid collected in impingers and
silica gel, ml

Volume of gas sample as measured by dry gas metér. CF

Yolume of gas sample measured by the dry gas meter
corrected to standard conditions, DSCF

Volume of water vapor in the gas sample corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Vapor pressure at T4y, IN. HG.
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Y]

AP

1]

Vapor pressure at T,,, IN. HG

Average pressure differential across the orifice
meter, IN. WC.

Yelocity pressure of stack gas, IN. WC.
Dry test meter correction coefficient, dimensionless

Actual gas density, LB8/ACF
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CALCULATION EQUATIONS

METHOD 3

].00(%02 - ).5% C0)

REA = gTTgaT N, - %0, + 0.5% C0
M, = 0.48(C0,) + 0.32 (%0,) + 0.28 (%N, + %C0)
Mg = My (I-B,)+0.188,
v
_ w(std)
Bws -

Vulstd) * 'm(std)
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METHOD 5

vm(std) =

Vu(std) =

w5

()

(o),

]

1]

CALCULATION EQUATIONS

P + AH/13.6
17.65 V_ v ( ba;
m{avg)
0.0472 V,
y
w(std)

Vulstd) ¥ Vm(sta)

T v
PoV_ A 8 (I-8_]

15.43 M
Vm(std)

272.3 ﬂp Ps

Ts(avg) (Vw(stdj vm(stdfy

-3
8.5714 x 10 CS Qs,d

1.3228 x 1071 M_ A

p
0 An

(M) + (h)5
2
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SYMBOLS
Cross sectional area of stack, SQ. FT.
Cross sectional area of nozzle, SQ. FT.
Water vapor in gas stream, proportion by volume
Pitot tube coefficient, dimensionless

Concentration of particulate matter in stack gas,
wet basis, GR/ACF ‘

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions, GR/DSCF

Excess air, percent by volume

Dry test meter correction factor, dimensionless
Specific gravity (relative to air), dimensionless
Isokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, g/g -.mole.
Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecular weight of stack gas, wet basis, g/g, mole.
Total amount of particulate matter collected, g
Atmospheric pressure, IN. HG. (uncompensated)

Stack static gas pressure, IN. WC.
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Pe = Absolute pressure of stack gas, IN.HG.

Petd = Standard absolute pressure, 29.92 IN. HG.
Az = Actual volumetric stack gas flow rate, ACFM
Qs ,d = Dry volumetric stack gas flow rate corrected to standard

conditions, DSCFM

RH = Relative humidity, %

Tdb = Dry bulb temperature of stack gas, OF

Twh = Wet bulb temperature of stack gas, OF

Tm(avg) = Absolute average dry gas meter temperature, OR
Ts{avg) = Absolute average stack temperature, OF

Tstd = Standard absolute temperature, 528 9F (68 Or)

8 = Total sampling time, min.

Vie = Total volume of 1iquid collected in impingers and

silica gel, ml
Vm = Volume of gas sample as measured by dry gas meter, CF

Vm{std) = Volume of gas sample measured by the dry gas meter
corrected to standard conditions, DSCF

Vw(std) = Volume of water vapor in the gas sample corrected to
standard conditions, SCF

Vg = Average actual stack gas velocity, FT/SEC

VPtdy = Vapor pressure at Tg4p. IN. HG.
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Vapor pressure at Typ, IN. HG

Average pressure differential across the orifice
meter, IN. WC.

Velocity pressure of stack gas, IN. WC.

Dry test meter correction coefficient, dimensionless

Actual gas density, LB/ACF
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INTERPOLL LABORATORIES
EPA Method 5 Gas Metering System

Quality Control Check Data Sheet

dob __A.L.S ’///4 7oA/
Operator :Zaq@%fé
e

Instructions:

Date /%9?)452

Module No.;?

Operate the control module at a flow rate equal

to “H@ for 10 minutes before attaching the um-

bilical. HRecord the following data:
— - —
Bar press A8 7 Hg. 7 ;?7'ﬁ ~He LI in. W.C.
Meter Temp. (°F)
Time Volume
{(min) {CF) Inlet Qutlet
BN (4 20) |
5.0 | /S of £8 | i=
7.5 437, 00 7 1S5
10 | «+50Yv 723 1 &7
| Vo= 7§, | Avetta)= L4 SF
Calculate Ygn as follows:

0.5
Yoo = _1.786 | _(tn + 460)
T Vi P
-
Yen = 1.786 (ééj ) + 460

:] 0.5

(99¢S Y 756 ) (2557)

Vo= __ 78

If Yon 15 not within the range of 0.97 te 1.03, "the volume
metering system should be tnvestigated before beginning.®

CFR Title 40, Part 60, Appendix A, Method 5, Section 4.4.1

8-432
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INTERPOLL LABORATORIES
EPA Method 5 Gas Metering System
Quality Control Check Data Sheet

Job ACS OQQA‘ VTO/\/ Date //~3 67*9"3’_
Operator C? /QZDOQ?’# Module No. EE

Instructions: Operate the control module at a flow rate equal
to ~H& for 10 minutes before attaching the um-
bilical. Record the following data:

Bar press 29-95 in. ng. 5 = /00077  ~ne £BE in. w.c.

Meter Temp. {(°F)

Time Volume
{min) {CF) Inlet Outiet

B ¢ 7/ ¢ |
2.5 | 3951 70 | &/
5.0 ?/5: FE -2 6>
s | eS|\ 75 | 63
0 | U9sd 6 | 6F

s V-- 754‘} Avg(tm)= /83  °F

Calculate Yon as follows:

0.5
1.786 l-:(tm + 460)

YCD

T Va

0.5
Yen 1.786 (68 ) + as0
- W77 S (9.4

/902

Yen =

If Yon 1s not within the range of Q.97 to 1.03, "the volume
metering system should be 1nvestigated before beginning."

CFR Title 40, Part 60, Appendix A, Method 5, Section 4.4.1

S-432
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Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 12-1-92 Nozzle Number 7-6

Technician: Duane Van Hoever

The nozzle is rotated in 60 degree increments and the diameter at each
point 1s measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter
{inches)
1 .374
2 374
3 . 375
Average: .374




Interpoll Lahoratories, Inc.
{612) 786-6020

‘Rozzle Calibration
Data Sheet

Date of Calibration: 12-2-92 Nozzle Number 7-7

Technician: Duane Van Hoever

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter
{(inches})
1 .255
2 .256
3 . 256
Average: .256
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Date of Calibration:

Technician:

Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
pPata Sheet

12-1-92

Gary Hove

Nozzle Number 23-5

The nozzle is rotated in 60 degree increments and the diameter at each

point is measured to the nearest 0.001 inch.

average are shown below.

Position Diameter
(inches)
1 . 370
2 .370
3 .376
Average: .372

The cobserved readings and
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Interpoll Laboratories, Inc.

Temperature Measurement Device
calibration_Sheet

Unit under test:
Vendor __ RecKkman

Mode HD o7 Serial Number 75
Range 02— 997 %  Thermocouple Type _ /T
Date of Calibration ?1/9;/4‘2- Technician D&’

Method of Calibration:
0 Congarisen against ASTH mercury in glass thermoseter using a thermostatied and insulsted aluminum block designed
to provide unifors temperaturs. The temperature is adjusted by adjusting the voltage on the block heater

cartridge.

)é Oweqe Model CL-300 Type K Thermocousle Simulator which provides 22 precise temperature equivalent millivelt
signals. The CL-300 is cold junction compensated, Calibration accuracy is + 0.1% of span {2100 %) + 1 degree
{for negative temperatures add + 2 degrees. The CL-300 sinulates exactly the millivoltage of a Type &k
thermocouple at the 1ndicated temperature,

Desired Temperature of Response of Deviation
Temp (°F) Standard or Unit Under Test
Nominal Simulated Temp (°F) (°F) At (F) (%)
0 o = _o;—_ O
100 00 . 7§
200 2D / / e
300 300 A 2 .Zé?
400 Yo 7 5 s
600 Y- 557 3 2%
700 ZOQ & 2 7
800 00 03 3 A
900 L 503 é ¢
1000 lopp . Lo/ /0 N
1100 Y7374 /44 /Y 90
1200 12Oo0 IARD 2.& 77
1300 /3QQ /32y 2/ o
1400 Yadso /?233 29 fe3
1500 lsof A {et
1600 [E8 =y 237 i
1700 T /700 /7% Z0 Kka
1800 f%é Vidl /F 77
1900 /g O /o H ' Z;G
2000 —
2100 -
Averages: , é?é
OF = off scale response by unit under test (°F)
X dev = 100 At / (460 + 1)

Unit in tolerance s
/7 Unit was not in tolerance: recalibrated - See new calibration sheet.

S-433
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Interpoll Laborator!es. Inc.

Jemperature Measurement Device
Calibration Sheet

J \
unit under test: GARY O~
ey ) A
Mode) A E 2] Seria) Number X =

Range _ (3 - 2000 %  Thermocouple Type Pyl .

Date of Calibration _7 ~R0 ~& 2 Technictan 3 Zgecede Kag

Method of Calibration:

a Cosparison against ASTH urcnrri‘ ylasstheraoneter using o thersostatted and insulated alumings bloch designed
to provide saifors tesperature. The tesperaturs is sf)ssted by adjusting the voitage oa the block heater
cartridp.

o Onega Model CL-300 Tyoe k Thermcoople Sysulator which srovides 22 precise tewoeraters sguivelent willivolt
$1gnals. The C1-300 15 cold jusctioe compeasated. Calidration accuracy is & 0.3 of span (21000F) 4 1 degres
- (for segative temderatares 3¢ £ 2 degrovs. The CL-08 simulates sxactly the millivoltsse of o Type &
thersocovple at the indicated tenpersturs.

Dasir?d Temperaturs of Responss of viation .

Teap (F) Standard or Unit Under Test
Nominal Simulated Tenp (°F) (%) at (¥F) (x)
(Y o 7 =
100 e s LR). )
200 édg . g LD '
400 2 ﬁ LA
500 :,S-ﬂz f: 2 43 <
800 rs ol ﬂ
700 2Z . -y
800 (& % R =
900 . 2/ P
1000 /"jﬂ . LD b :g %
1100 % OO o) &
1200 2. LA 3
1300 V4 3& 2 M
1490 700 _’Lm'* - ¥ Y]
1500 X2 | :&%3{ £25"
1800 L2 2L EI L2222
1700 7;& 4 al9
1800 ' ﬁ -ﬁl‘
1900 4 20 1.9
2000 _< [#) &
2100 h% 7 l
Averages: /.0 D80
OF = off scale response by unit under test (%) !
Xdev = 100 At / (460 ¢+ t)
y e} Unit 1n tolerance :
{7 unit vas not in tolerance; recalibrated ~ See new calibration sheet. ) I

$-433

H-12 ‘




(612)786-6020
S-Type Pitot Tube Inspection Sheet

Pitobe No. 23-¥

Pitot tube dimensions:

1. External tubing diameter (D,) . 3/6 .
2. Base to Side A opening plane (P,) SO 1R,
3. Base to Side B opening plane (PB) . Vé &~ INM.
Alignment:
4. a, <100 2
5. d, <10° 0
6. By <'50 /
7. B,< 50 /

8. 7 <.125" 0T
9. W <.0625° .8

Distance from Pitot to Probe Components:
10. Pitot to 0.500 IN. nozzle , 2S5E M.
11. Pitot to probe sheath 2. 20 IN.

12. Pitot to thermocouple (pa_ra'l'l el to probe) 3. 00 IN.
13, Pitot to thermocouple (ﬁerpendicu‘lar to prode) o 7‘ O 1. ’

k Meets all EPA design criteria thus ¢ = 0.84

7 Does not meet EPA design criteria - thus calibrate in wind tunnel

c,:

pate of Inspection: Inspectéd by:

T-2- 92 | ’gwe

CFR Title 40 Part 60 Appendix A Method 2

H-13
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10.
11.
12,
13,

Interpoll Inc.
(612)786-6020

S-Type Pitot Tube Inspection Sheet

Pitobe No. 2% —o/ .

Pitot tube dimensions:

External tubing diameter (Dt) T/& CIN.

Base to Side A opening plane (P,) R IN.
Base to Side B opening plane (Pp) e & IN.

"~ Alignment:

@y <100 )
a, <109 Y]

B, <'50 2°
B, < 50 ;°

Z <.125" .03
W <,0625" .o/

Distance from Pitot to Probe Components:

Pitot to 0.500 IN. nozzle , 75 -IN.

Pitot to probe sheatﬂ : S IN.

Pitot to thermocouple (para‘lTe] to probe) IN.

Pitot to thermocouple {(perpendicular to probe) IN.

Date of Inspection: Inspected by:

/= -2

ér ;’;A”é’ZZfQ'

v 1 o

H-14
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10.
11.
12.
13.

Interpoll Inc.
(612)786-6020

S-Type Pitot Tube Inspection Sheet
Pitobe No. </ - 27

Pitot tube dimensions:

External tubing diameter (Dt) ) 3’/Q£ ~IN.
Base to Side A opening plane (PA) &L IN.
Base to Side B opening plane (PB) . YF 2 IN.

0
u1<10

-Alignment:

a, <100

Z
Vi

B1 <'50

2

0
B, <5

/0

7 <.l25"

,02.-—

W <.0625" , 8 2

Distance

from Pitot to Probe Components:

Pitot to
Pitot to
Pitot to

Pitot to

0.500 IN. nozzle P }2?:9 IN.

probe sheath 2 N

thermocouple (parallel to probe) IN.

thermocouple {perpendicular to probe) IN.

Date of Inspection: Inspected by:

[~ F - 72 {i/hﬂﬁ*{’,é&

H-15
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INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date 7" 3/" ?jz\

Technician (IARY Hovs.,
Mercury Column Barometer No/. AJova- 1
Aneroid Barometer No. & RLARS
Temperature
Actual Mercury | Ambient | Correction |Adjsted Mercury ]|Initial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read [Barometer Read {(Ppa-Ppbm)
2930 | 74% | Q) 291579 29.18 =3
[ADI 778 NeoY) R9.198 '

Has this barometer shown any consistent problems with calibration? @Ho. If
yes, explain. /_A&Z ) OXVAXR

Has problem been alleviated? (TesiNo. How? //{ngngg 1£32))

*Note

Aneroid barometers will be calibrated periedically against a mercury column
barometer. The aneroid barometer to be calibrated should be placed in close
proximity to the mercury barometer and left to equilibrate for 20-30 minutes
before calibrating. Aneriod barometer will be calibrated to the adjusted
mercury barometer readings. $.312

H-16




INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date f?é%/?ﬁL '

[
Technician ,_' Z /P //am/er
Mercury Column Barometer No. ~

Aneroid Barometer No. 2/

Y

Temperature
Actual Mercury | Ambient | Correction |Adjsted Mercury {Initial Aneriod [Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read [(Pha-Pbm)
AL 55 Ly =/08" T 29.80 OS5

Has this barometer,shown any consistent problems with calibration? Yes/No. If
yes, explain. 12

Has problem been alleviated? Yes/No. How?

*Note

Aneroid barometers will be calibrated periodicaily against a mercury column
barometer. The aneroid barometer to be calibrated should be placed in close
proximity to the mercury barometer and left to equilibrate for 20-30 minutes
before calibrating. Aneriod barometer will be calibrated to the adjusted
mercury barometer readings. $-312

H-17






