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SECTION 1

INTRODUCTION

On June 28, 1979, the U.S. Environmental Protection Agency
(EPA) issued an advance notice of proposed rulemaking to develop
New Source Performance Standards (NSPS) for fossil~-fuel-fired
industrial steam generators.* Because these sources can emit
significant amounts of condensible sulfates that even the best
emission reduction systems are unable to control, particulate
emissions measured by Method 5, which is capable of collecting
condensible matter, could vary widely as a result of fuel sulfur
content or process changes. For this reason, the EPA decided
that condensible sulfates should not be included in particulate
emission standards or measurements. Therefore, the test program
undertaken by EPA to support development of the NSPS had two
objectives: 1) to obtain background emission data, and 2) to
evaluate sampling and analytical parameters designed to minimize
collection of condensible sulfate materials from these sources.
Background emission data have been collected at several coal-
fired facilities and at one oil-fired facility by use of both the
proposed Method 5B (to minimize collection of condensible sul-

fates) and Method 5.

*44 FR 37632.



PEDCo Environmental, Inc., under contract to the Emission
Measurement Branch of the EPA, conducted an atmospheric emission
test program from February 7 through February 12, 1983, on the
exhaust gases of a 400-MW oil-fired utility boiler. Testing was
performed in an effort to determine the precision of proposed
Method 5B and to evaluate the effect of sampling and analysis
parameters on the collection of condensible sulfates.

All samples were collected by use of a four-train (quad)
sampling system stationed at a single point in the exit gas
stream. A total of 10 quad train tests were performed during the
test series. Paired trains in the quad system consisted of
similar sampling methods to allow within-run data comparisons as
well as comparisons between different sampling methods.

So that method precision could be estimated, most of the
samples were collected at Method 5B sampling conditions [filter
and probe heated to 160°C (320°F)], designated as M5B.

Other sampling parameter studies have shown generally that
1) a higher sampling temperature can minimize collection of
condensible matter, and 2) even a well-designed, well-con-
structed, and well-operated probe heating system can have cold
spots where the gas temperature is lower than the desired moni-
tored probe temperature. Consequently, several of the quad test
runs were conducted with the probe heated to 204°C (400°F) in an
effort to raise the temperature of any cold spots in the probe to
approximately 160°C (320°F), the desired filter temperature.

These samples were designated as M5B-P400.



Probe rinse and filter sample fractions collected by Methods
5B and 5B-P400 were subjected to a series of thermogravimetric
analyses to assess sample weight loss as a function of heating
temperature between ambient conditions and 316°C (600°F).

In addition, several samples (designated M5BW) were col-
lected and analyzed by use of a modified version of Texas Air
Control Board (TACB) Method 5W.* The method incorporates deion-
ized water as the sample recovery solvent and a series of titri-
metric and gravimetric analyses to measure water-soluble sulfates
and subsequently derive the mass of nonwater-soluble sulfate
particulate (particulate matter that does not include any water-
soluble sulfates). The method was modified by sampling at 160°C
(320°F) and measuring the water-soluble sulfates by ion chroma~
tography (IC). These tests were conducted to determine the
suitability of this method for fossil-fuel-fired steam genera-

1.2 have confirmed the suitability of

tors. Previous studies
Method 5W and the IC analysis modification for use on fluid
catalytic cracking unit regenerators at petroleum refineries,
which also can emit significant amounts of condensible sulfates.
The filterable portion of each sample train was followed by
a modified EPA Method 8 impinger train; this permitted analysis
of sulfur dioxide (802) and condensible sulfate [as sulfuric acid

(HZSO4)] that passed through the particulate filter. Flue gas

temperature, moisture content, and composition [oxygen (02)

%*

Texas Air Control Board - Laboratory Division. Determination of
Particulate in Stack Gases Containing Sulfur Dioxide. December
1879.



and carbon dioxide (COZ)] were measured in conjunction with the
emission tests.

Ms. Jenna Sellers, the host plant's representative, recorded
process data and provided assistance on site. Mr. Gary
McAlister, the EPA Task Manager, and Mr. Andrew Kasprik, the
utility company's representative, provided overall project
coordination.

This report documents the activities and results of the test
program. Section 2 briefly describes the process and operating
conditions during the sampling periods. Section 3 describes the
sampling site and the sampling and analytical plan. Section 4
presents the test results, which are then discussed in Section 5.
Section 6 outlines quality assurance measures and audit results.
The appendices contain computer output and example calculations
(Appendix A), field data (Appendix B), analytical data (Appendix
C), standard sampling and analytical procedures (Appendix D),
calibration procedures and results (Appendix E), a quality assur-
ance summary (Appendix F), a list of project participants (Appen-

dix G), and process data (Appendix H).



SECTION 2

PROCESS OPERATION

The source tested in this program is a 400-MW fossil-fuel-
fired utility boiler (designated Unit 2) located in the south-
eastern United States. The pressurized Foster Wheeler boiler,
which was placed in service in 1969, generates steam at 17.9 MPa
and 541°C (2590 psig and 1005°C). This unit normally fires a
mixture of heavy oil and gas, but it was operated on 100 percent
0il during the test program. Fly ash removed by the mechanical
dust collectors is automatically reinjected into the furnace.
Flue gases are exhausted through a 121-m (397-ft) stack. Typical
0il burned in the boiler contains 2.4 percent sulfur and 300 to
400 ppm vanadium. No fuel additives are used at this facility.

Table 2-1 summarizes process conditions during the sampling
periods. All tests were conducted at essentially the same boiler
load (380-Mw), as the load d4id not vary by more than +5 percent
at any time during the sampling periods. A sudden loss of air
flow occurred near the beginning of Run 4, but conditions stabi-
lized in about 10 minutes. The condensate blowdown valve was
opened during three runs because of high silica concentrations.
None of these relatively minor process variations should affect

the within-run data comparisons.
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TABLE 2-1. PROCESS DATA SUMMARY

Stack monitor Oxygen range at

Run Date Time, Gross load, MW opacity east economizer
No. (1983) 24-h Range Average range, % exit, % Operation
1 2/7 0950-1150 Steady 380 21 0.9-1.0 Normal

2 2/7 1410-1610 Steady 380 22-25 0.8-1.1 Normal

3 2/8 0845-1045 Steady 380 18 0.7-0.8 Normal

4 2/8 1230-1430 Steady 380 22-30 0.6-1.2 a

5 2/11 0755-0925 | 365-378 375 18 0.7 b

6 2/11 | 1050-1220 | Steady 380 24 0.4-0.5 CBD open®
7 2/11 1330-1500 Steady 380 20 0.6-0.7 CBD open®
8 2/11 1620-1650 Steady 375 18 0.8 Normal

9 2/12 0830-1000 Steady 385 20 0.6-0.7 Norma]
10 2/12 1200-1330 Steady 385 20 0.6 Normal

4At 1250 hours there was a sudden loss of air flow. Conditions returned to normal in approxi-
mately 10 minutes.

bAt 0820 hours the boiler pressure was decreased slightly and the condensate blowdown was opened

because of high silica concentrations.
CThe condensate blowdown was open because of high silica concentrations; boiler at full pressure.



Testing was not conducted on two days because the unit was
operating at reduced load (approximately 200-MW) as a result of a

malfunctioning condensate pump.



SECTION 3

SAMPLING AND ANALYTICAL PLAN

All samples were collected with a four-train (quad) sample
system stationed at a single point in the exit gas stream. The
sample methodology was developed and validated in previous stu-

3 The ability of the four trains to sample simultaneously

dies.
at essentially the same point in the gas stream (Figure 3-1)
reduces the effect of spatial and temporal variations in the
velocity and particulate profiles on the sampling results. It
also permits a statistically significant number of samples to be
taken in a short time. Further, because two of the four trains
are identical for every run, within-train precision can be deter-

mined while the relationship of the different trains is being

compared.

3.1 SAMPLE LOCATION

Testing took place in the east duct of Unit 2, as shown in
Figures 3-2 and 3-3. Two existing 7.6-cm (3-in.) diameter ports
were located 90 degrees apart in each of the horizontal ducts. A
new 15-cm (6-in.) I.D. sampling port for the quad-train samples
was installed in the side of the east duct above one of the
existing smaller ports. All of the ports were located approx-

imately 3 duct diameters downstream from the mechanical dust
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collector outlets and 1 duct diameter upstream of a 45-degree
bend. Both ducts had an inside diameter of 4.11 m (13.5 ft)

surrounded by a 23-cm (9-in.) thick layer of insulation.

3.2 SAMPLE METHODS

The four trains collected flue gas samples simultaneously
from a single point in the gas stream. The nozzles of the four-
train assembly (Figure 3-1) were positioned 64 cm (25 in.) from
the stack wall for each test. The desired sample time was 120
minutes, and readings of stack flue gas and sampling train data
were recorded for each train at 10-minute intervals. A single
pitot tube and thermocouple located in the four-train nozzle
arrangement was used to set isokinetic sample rates for each
train. Sample rates were determined by use of programmable
calculators. Prior to sampling, the velocity and temperature
profile of the general sampling area was established to ensure
that all four nozzles could be positioned at points of equal
velocity to minimize spatial variations in emissions.

Table 3-1 presents the sample matrix performed during this
test series. The particular conditions for each train are de-
scribed briefly below:

° Method 5B - Designation M5B

Filterable particulate was collected by use of a probe
and filter assembly heated to 160°C (320°F). Acetone
was used to rinse all sample train components prior to
the filter.



TABLE 3-1. SAMPLE MATRIX

Sample method?

Run SampTle M5B M5B8-P400 M5BW
No. Train No. | 160°C (320°F) | 160°-204°C (320°-400°F) 160°C (320°F)

1 1A X
18 X
1C
1D

>< >

2 2A
2B
2C
2D

> ><

> ><

3 3A
3B
3C X
30 X

>< <

4 4A X
4B X
4C
4D

> >

5 SA
5B
5C
5D

> < > >

6 6A
6B
6C
6D

>X > > <

(continued)



TABLE 3-1 (continued)

Sample method?

Run Sample M5B M5B-P400 M5BW
No. Train No. | 160°C (320°F) | 160°-204°C (320°-400°F) 160°C (320°F)
7 7A X
7B X
7C X
7D X
8 8A X
8B X
8C X
8D X
9 %A X
9B X
9C X
9D X
10 10A X
10B X
10C X
10D X

M58 - Probe and filter heated to 160°C.

M5B-P400 - Probe heated to 204°C; filter heated to 160°C.
M5BW - Probe and filter heated to 160°C; water rinse of nozzle, probe, and
front filter holder glassware.

3-7



° Modified Method 5B - Designation M5B-P400

Filterable particulate was collected by use of a probe
heated to 204°C (400°F) and a filter assembly heated to
160°C (320°F). Acetone was used to rinse all sample
train components prior to the filter.

° Method 5BW - Designation MSBW

Filterable particulate was collected by use of a probe
and filter assembly heated to 160°C (320°F). Deion-
ized, distilled water was used to rinse all sample
train components prior to the filter.

The purpose of heating the probe to 204°C while keeping the
filter at 160°C was to raise the temperature of any cold spots in
the probe to 160°C, and thereby minimize the quantity of condens-
ible sulfates collected.

For each train, the probe and filter temperatures were set
at the predetermined level and monitored throughout each test by
the use of multiterminal digital indicators with the thermocou-
ples located in the middle of each probe and immediately behind
the Method 5 filter frits.

The back half of each sample train represented a modified
Method 8 with five impingers. An unheated Method 5 filter as-
sembly was inserted between the second and third impihgers to

preclude any sulfuric acid mist carryover. The contents of each

impinger are listed below:

Impinger Contents - All Runs
1 Empty
2 200 ml1 80% IPA
3 100 ml1 10% H,O,
4 100 ml 10% H,O,
5 400 grams silica gel



All the filters were Whatman Reeve Angel 934AH. The filters
used in the Method 5 position were heated to 300°C prior to
identification and tare weighing.

The flue gas moisture content of each sample train was
determined gravimetrically by weighing each impinger before and
after every test. In addition, a flue gas grab sample collected
during each test was analyzed for oxygen (02) and carbon dioxide
(COZ) by use of an Orsat analyzer, as described in Method 3* of

the Federal Register.

3.3 SAMPLE ANALYSIS
Table 3-2 presents the analytical matrix followed for this
test program.

Thermogravimetric Analysis

Initially, the filter particulate catch was placed in a
tared glass weighing dish, desiccated for 24 hours, and weighed
to a constant weight.** The probe rinse fraction was transferred
to a tared beaker, allowed to evaporate to dryness at ambient
temperature and pressure, desiccated for 24 hours, and weighed to
a constant weight. Because previous data have shown that samples
containing a significant amount of sulfuric acid may not come to
a constant weight, each sample received a maximum of three sepa-
rate weighings. 1In any case, the lowest weight achieved was

reported as the ambient weight.

*
40 CFR 60, Appendix A, Reference Method 3, July 1982,

*
Criteria as specified in 40 CFR 60, Appendix A, Reference
Method 5, July 1982,

*

3-9



TABLE 3-2.

ANALYTICAL MATRIX

Thermogravimetric
conditioning
Ambient -~ | Ambient - Water
Run Sample Sample | 160° » 232°| 232° » Ambient soluble sulfat
No. | Train No.| method > 316°C 316°C - 316°C determination
1 1A M5BW X
1B M5BW X
1C M5B X
1D M5B X
2 ‘2A M5B X (24)
2B M5B X (24)
zC M5BW X
2D M5BY X
3 3A M5B X
3B M5B X
3C M5B-P400 X
3D M5B-P400 X
4 4A M5B-P400 X
4B M5B-P400 X
4c M5B X
4D M5B X
5 5A M5B X
5B M5B X
5C M5B X (24)
5D M5B X (24)
6 6A M5B X (24)
6B M5B X (24)
6C M58 X
6D M58 X
(continued)
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TABLE 3-2 (continued)

Thermogravimetric
conditioning
Ambient -~ | Ambient » Water

Run Sample Sample |160° ~ 232°} 232°~» Ambient soluble sulfat
No. | Train No.!| method + 316°C 316°C + 316°C determination
7 7A M5BW X

7B M5B X

7C M5BW X

70 M58 X
8 8A M5B X (24)

8B M58-P400 X

8C M5B X (24)

8D M5B-P400 X
9 9A M5B X (24)

9B M5B X (24)

9C M5B X

9D M5B X
10 10A M5B X

10B M5B-P400 X

10C M5B X

10D M5B-P400 X

aThermogravimetric conditioning of probe rinse and filter fractions at indi-
cated temperatures after initial desiccation and ambient weights were ob-
tained. The designation (24) for selected samples indicates a heat period of
24 hours. All other samples were heat-conditioned for 6 hours.

bIn this procedure, the mass of total water-soluble sulfates in the sample

was determined and subtracted from the total sample mass.

Note: A1l back halves represent a modified Method 8, with analysis for

sulfates as sulfuric acid and sulfur dioxide.
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After this initial gravimetric analysis at ambient condi-
tions, probe rinse and filter fractions were subjected to the
sequence of heat treatments outlined in Table 3-2. The samples
were heated in an oven at the specified temperature for either 6
or 24 hours, as indicated. Each sample fraction was cocled and
desiccated for 24 hours after removal from the oven and then
weighed to the nearest 0.1 mg. Each sample was then desiccated
for an additional 3 hours and weighed to the nearest 0.1 mg. The
lower weight obtained was reported.

Selected samples received additional heat treatments to
evaluate sample stability. For these samples, a heat treatment
was repeated at the same time and temperature condition until a
stable weight was obtained prior to advancing to the next step of
an analytical sequence. For this study, a stable weight was
defined as a difference of no more than 5.0 mg or 10 percent of
the net sample weight (whichever was greater) between successive
treatments at the same conditions. The number of treatments
required to achieve a stable weight was recorded for selected
sample fractions up to a maximum of three treatments. The lowest
weight achieved at a given treatment temperature was reported as
the weight for that temperature condition. Filter and acetone
blanks were treated in a similar manner as the actual samples.

Water-Soluble Sulfate Analysis

Sample Preparation--

Each sample fraction, including blanks, was handled and

analyzed as follows:

3-12



Filter - The filter was cut into small pieces and placed in
a 125-ml Erlenmeyer flask with a standard taper joint
equipped with an air condenser. The shipping container was
rinsed into the flask. About 50 ml of distilled water was
added and gently refluxed for 6 to 8 hours. The solution
was then cooled and diluted to exactly 250 ml with water in
a volumetric flask. This was reserved for total soluble
sulfate analysis, which is described below.

Probe Rinse - The probe wash was poured into a 250-ml volu-
metric flask. The sample bottle was rinsed with distilled
water and the rinsings were added to the flask. The solu-
tion was then diluted to the mark with distilled water (or,
1f greater than 250 ml, the volume was measured). This
solution was reserved for total soluble sulfate analysis,
which is described below.

Total Soluble Sulfate Analysis--

A 15-ml aliquot* was drawn from the settled samples (filter
and rinse) into separate sample containers with a clean, dry
pipet (only solution was transferred, no solids; if necessary, a
portion of the sample was centrifuged). The sulfate ion (SO4=)
concentration in each aliquot was determined by ion chromato-
graphy (IC). A syringe was used to inject 1 ml of the aliquot
into the 100-ul sample loop of the IC, thereby flushing the loop
with sample. The conductivity response pf the sample was com-
4= concentration

in mg/liter. Dilutions were prepared and reanalyzed if the

pared with the calibration curve to obtain the SO

initial response was out of the linear calibration range (i.e.,
greater than 15 mg/liter). Blank filter and water samples were

prepared and analyzed in the same manner as the actual samples.

*

The pipet is not rinsed. This is a deviation from normal pro-
cedures, but is necessary because the volume removed from the
volumetric flask is required in the calculations.
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Mass Determination--

Filter and Rinse Solution Preparation - The remaining con-

tents of each volumetric flask (235 ml) were poured into
separate tared 250-ml beakers, and the flask was rinsed with

distilled water to transfer all particulate matter.

The

filter solution was in Beaker A and the rinse solution was

in Beaker B.

This solution was evaporated to approximately

100 ml at 105°C and allowed to cool before proceeding with
the next analysis.

Filter and Rinse Solution Analysis - Five drops of phenol-

phthalein indicator were added to all the tared beakers.
Concentrated NH,OH was then added drop by drop until the

solution turned 'pink.

The samples were returned to the oven

and evaporated to dryness at 105°C, then cooled in a desic-

cator and weighed to a constant weight.
ported to the nearest 0.1 mg.

Results were re-
For this method, "constant

weight" means a difference of no more than 0.5 mg or 1
percent of the total weight less beaker and/or filter tare,
whichever is greater, between two consecutive weighings,
with no less than 6 hours of desiccation time between weigh-

particulate* on the filter in Beaker A,

probe rinse particulate* in Beaker B,

nonwater~soluble sulfate particulate*x*,

ammonium sulfate in filter sample, mg
AS in probe rinse sample, mg

solution evaporated in Beaker A (filter)
B (probe rinse), ml

concentration of sulfate in filter or probe rinse
solution aliquots, mg/liter

ings.
Calculations—--
Nomenclature--
FP = weight of
mg
PRP = weight of
mg
NWSSP = weight of
mg
ASf = weight of
AS = weight of
pPx
v = volume of
evap or Beaker
C =
SO4

*
Particulate with H. SO

274

converted to (NH4)ZSO4.

* %k
Particulate excluding water-soluble sulfates.
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Equations--

FP(mg) = gross weight Beaker A - tare weight Eq. 1
Beaker A - filter tare weight

PRP (mg) = Gross weight Beaker B ~ tare weight Eg. 2
Beaker B

_ . liter
AS(mg) = CSO4 (mg/llter) X Vevap (ml) X m Eq. 3
mg AS

x 1.376 (mg S04)

Mass of Nonwater-Soluble Sulfate Particulate

The sum of the particulate* collected on the filter (FP) and
the particulate* collected in the probe rinse (PRP) is equal to
the sum of nonwater-soluble sulfate particulate (NWSSP) and

ammonium sulfate (AS) in both samples:

FP + PRP = NWSSP + ASf + AS Eg. 4
Pr

The NWSSP can be found by rearranging the equation and
substituting appropriate values determined by use of Equations 1,

2, and 3.

NWSSP = FP + PRP - ASf - AS Eg. 5
Pr

Sulfuric Acid Mist Analysis

The amount of sulfuric acid that passed through the particu-
late filter was determined by analyzing the IPA solution recov-
ered in the first two impingers and the backup filter. The

volume of the sample solution was recorded, and the pH of the

x*
Particulate with H,SO

250, converted to (NH4)ZSO

4°
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sample was determined. The sample volume was diluted to 500 ml
with 80 percent IPA. A 100-ml aliquot of this solution was
pipetted into a 250-ml Erlenmeyer flask with 2 to 3 drops of
thorin indicator and titrated to a pink end point by using 0.0100
N barium perchlorate. If the end point color was not correct,
the sample was passed through an ion exchange column and reti-
trated. A blank was titrated for each sample in the same manner.

Sulfur Dioxide Analysis

The hydrogen peroxide sample solution was diluted to 500 ml
with deionized, distilled water. A 20-ml aliquot of this solu-
tion was pipetted into a 250-Erlenmeyer flask with 80 ml of 100
percent IPA and 2 to 3 drops of thorin indicator. The solution
was then titrated to a pink end point by using 0.0100 N barium

perchlorate. A blank was titrated in the same manner.



SECTION 4

SUMMARY OF TEST RESULTS

This section summarizes the results of the field sampling
program. These results are presented to allow both within-run
and between-run data comparisons, with emphasis on the thermo-

gravimetric and water-soluble sulfate test results.

4,1 SAMPLE DATA

Table 4-1 summarizes pertinent sample data. All tests were
conducted at a single point where the stack gas velocity profile
was relatively flat. The actual probe and filter temperatures,
stack temperature, and moisture content represent average values
from each individual sample train. Gas composition data (O2 and
C02) are given in percent by volume on a dry basis. The isoki-
netic criteria defined in Reference Method 5* were met in almost
every case, as indicated by the values shown in the far right-
hand column. The isokinetic sampling rate for Run 3C reflects an
adjustment for the post-test leak rate.

The sampling time for Runs 1 through 4 was 120 minutes;
however, the sampling time for subsequent runs was shortened to
make up for delays incurred during boiler condensate pump mal-

functions. As indicated by the sample catch weights listed in

40 CFR 60, Appendix A, July 1982.
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TABLE 4-1. SUMMARY OF SAMPLE CONDITIONS
Date of (u Average
(1983) Sample temperature, °C (“f) — Metere stack tem- |[Moisture Average Isokinetic
Test | and time | Train Samplea Probe Filter™, volume perature, | content, mois- C0,, | 0,, sampling
No. (24-h) 1.0, type Desired Actual actual dNm? (dscf) °C (°F) % ture, % % % rate, %
217 1A M5B 160 (320) | 162 (324) | 161 (322) | 1.940 (68.52) 11.3 103
;|- os50- 18 M5B 160 (320) | 159 (318) [ 158 (317) | 10924 (67.93) | 153 (307 11.2 13 34l 24 104
1150 1C M58 160 (320) | 158 (316) | 161 (322) | 1.820 (64.26) 1.5 . Al 99
10 M58 160 (320) | 161 (321) | 162 (324) | 1.831 (64.66) 11.2 104
27 2A M5B 160 320; 160 2319) 163 2325 1.983 (70.04 10.6 103
1a10- 28 M5B 160 (320) | 162 (324) | 161 (322) | 1.984 (70.07 1. 100
2 1610 2c MSBW 160 (320) | 165 (328) | 162 (324) | 1.715 (60.56) | 154 (310) 1.1 10.9 13.6 | 3.0 100
20 MSBH 160 (320) | 163 (307) | 163 (325) | 1.724 {60.88) 11.0 102
2/8 n M58 160 (320) | 163 %326) 163 (326) | 1.911 (67.50 10.6 102
0845- 38 M5B 160 (320) | 162 (324) | 166 (330) | 1.891 (66.77 10.6 102
3 1 joss 3¢9 | mse-paoo | 204 (400) | 209 5407 164 (327) | 1.588 (56.09) | 154 (310) 10.7 10.6 13.71 2.4 86
0 MsB-Pa00 | 204 (400) | 211 (412) | 162 (324) | 1.813 (64.02) 10.7 104
2/8 aA M5B-P400 | 204 2400; 209 %aoa) 167 (332) | 1.973 (69.69 10.7 100
1230- a8 M58-P400 | 204 (400) | 211 (412) | 163 (325) | 2.082 (72.47 10.7 102
4 | 1430 ac M58 160 (320) | 164 3275 163 (325) | 1.727 (61.00) | 159 (317) 10.8 10.8 13.6 | 2.3 99
ap M5B 160 (320) [ 161 (321) | 160 (319) | 1.761 {62.19 10.8 102
2/11 5A M58 160 Eazo; 165 2329; 168 (334) | 1.427 50.39; 11.5 102
0755- 58 M5B 160 (320) | 160 (319) | 167 (332) | 1.412 (49.88 1.5 103
5 | o9z 5¢ M58 160 (320) | 161 (321) | 164 (327) | 1.311 (46.32) | 151 (304) 11.8 11.6 12.8 ] 3.2 96
5D M58 160 (320) | 161 (322) | 160 (319) | 1.331 (46.99) 1.7 103
211 6A M5B 160 5320 160 (319) | 166 2330 1.423 %50.26; 11.4 102
1050~ 68 M5B 160 (320) | 164 (326) | 165 (329) | 1.396 (49.31 11.5 97
6 | 1220 6C M5B 160 (320) | 161 (321) | 161 (321) | 1.211 (42.78) | 157 (314) 1.5 1.4 13.6 § 2.5 97
60 M5B 160 (320) | 162 (324) | 162 (324) | 1.238 (43.72) 1.1 100
i 7A M5B 160 (320) | 167 (332) | 166 (331) | 1.413 %49.84; 11.3 101
1330- 78 M58 160 (320) | 161 (322) | 166 (330) | 1.396 (49.31 1ni 102
7| 1500 7 MSBH 160 (320) | 161 (321) | 159 (318) | 1.339 (47.29) | 159 (319) 11.4 11.2 13.4 1 2.6 98
70 M5B 160 (320) | 158 (317) | 162 (323) | 1.370 (48.40) 1.1 106
2/11 8A M58 160 (320) | 153 (307) | 161 (321) | 0.866 gso.sq; 1.2 99
1620- 88 M5B-P400 | 204 (400) | 207 (404) | 166 (331) | 0.829 (29.29 11.3 98
8 | 1650 8¢ M5B 160 (320) | 154 (309) | 164 (327) | 0.856 (30.22) | 159 (319) 11.5 1.2 13.3 | 2.7 98
80 M5B-P400 | 204 (400) | 206 (403) | 161 (321) | 0.792 (27.99) 11.0 95
2/12 9A M58 160 2320; 168 (335) | 159 (318) | 1.473 gsz.oo; 11.2 103
0830- 98 M5B 160 (320) | 165 (328) | 166 (331) | 1.444 (50 99 1.1 103
3 | 1000 9 M5B 160 (320) | 161 (322) | 160 (320) | 1.348 (47.50) | 16! (321) 11.6 1.3 13.6 | 2.5 96
90 M5B 160 (320) | 163 (326) | 163 (326) | 1.384 (48.86) 11.4 104
212 10A M5B 160 gazo; 163 (325) | 168 335; 1.517 553.59) 12.0 102
1200- 108 Ms8-P400 | 204 (a00) [ 210 (410) | 170 (337) | 1.491 (52.64) 11.5 97
101 433 10¢ M5B 160 (320) | 161 (322) | 161 (321) | 1.316 (46.48) | 163 (326) 12.2 1.9 13.01 3.0 100
100 MsB-Pa00 | 204 (a00) | 213 (415) | 163 (325) | 1.346 (47.52) 12.0 103
3ms - Probe and filter heated to 160°C.
M5BW - Probe and filter heated to 160°C; water rinse of nozzle, probe, and filter holder.
M5B-P400 - Probe heated to 204°C; filter heated to 160°C.
bAll desired filter temperatures were 160°C,
cSample volume in dry normal cubic meters {dNm3) at 20°C and 760 mmHg and in dry standard cubic feet (dscf) at 68°F and 29.92 in.Hg.

dThe sample volume, moisture content, and isokinetic sampling rate were adjusted to reflect a post-test leak rate of 0.06 cfm.



Table 4-2, an adequate amount of sample was still collected
during the 90-minute runs. This was also true for Run 8, which
was conducted with a larger nozzle size but stopped after approx-
imately 30 minutes because the isokinetic sampling rate could not

be maintained.

4,2 THERMOGRAVIMETRIC ANALYTICAL RESULTS

Table 4-2 presents the thermogravimetric analytical results.
The filterable particulate values represent material collected in
the sample probe and on the filter for each sample type (M5B,
M5B-P400). All weights are reported in milligrams and sample
concentrations in milligrams per dry normal cubic meter
(mg/deB).

The constant weight criteria described in Method 5* were
achieved within two or three weighings during the ambient weigh-
ing on approximately 75 percent of the filter and probe rinse
samples; however, the remaining samples did not meet the criteria
after three weighings.

As previously noted, several selected samples were heat-con-
ditioned at each temperature for either 6 or 24 hours (as indi-
cated in the table) and then reheated at the same conditions
until a stable weight was achieved prior to advancing to the next
temperature in the analytical sequence. All samples were heated
three times at 316°C (600°F). The stable weight criteria, which
were defined as a difference of 5.0 mg or less between consecu-

tive similar heat treatments (or 10 percent of the net sample

%*
40 CFR 60, Appendix A, July 1982.
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TABLE 4-2. SUMMARY OF THERMOGRAVIMETRIC ANALYTICAL RESULTS

Filterable particulate following conditioning at
indicated temperatures, °C (°F), mg
Test | Train Sample Ambient 160°C (320°F) | 232°C (450°F) | 316°C (600°F)
No. I.D. type |Probe| Filter | Probe| Filter | Probe | Filter| Probe | Filter
lAg M5BW - - - - - - - -
1 1B MSBW - - - - - - - -
1C M5B 125.8{ 210.9 | 102.3| 181.3 98.1( 168.0 62.4 | 132.4
1D M5B 110.2] 199.1 95.0} 170.6 90.6 | 160.4 84.1] 142.0
ZAE M5B 161.0| 228.7 | 141.3 | 196.6 | 136.4 190.2 41.2 | 181.0
5 2B M5B 124.9| 253.1 |103.6| 224.1 81.5| 212.7 28.4 | 147.5
2c2 M5BW - - - - - - - -
a
2D M5BW - - - - - - - -
3A M5B 119.7 | 237.2 |108.7 | 202.4 | 103.6| 194.6 77.4 | 173.7
3 3B M5B 149.2 | 227.4 | 137.1|195.3 |131.6| 185.5 81.7 | 160.0
3C M5B-P400 | 145.1 190.1 | 134.3 | 162.5 |129.31| 154.9 94.9 1 135.9
30 M5B-P400 (106.5 | 244.9 96.4 | 217.9 93.8 | 206.5 60.5 | 185.2
4A M5B-P400 |173.6 | 225.3 | 165.7| 203.4 |162.7 | 195.0 | 117.3!174.2
4 48 M5B-P400 | 94.3 | 303.7 87.0| 278.6 84.3 | 265.6 62.2 | 214.6
4c M5B 158.8 | 189.8 | 150.8 | 169.0 | 148.6| 162.0 | 133.8 | 107.3
4D M5B 123.2) 222.8 |117.6] 199.9 | 115.4| 190.8 89.6 | 145.0
5A M5B 75.6 | 159.9 64.0 | 137.2 56.4 | 129.0 39.3} 113.3
5 SBb M5B 71.1] 159.8 58.3| 137.7 53.6 | 129.2 32.4| 87.6
5C, M58 63.8 | 155.4 52.9| 133.2 47.5| 131.0 25.1! 78.6
5D M5B 64.9| 153.0 51.1 132.4 43.8 | 129.9 20.6 } 92.7
GAg M5B 69.4 | 159.9 - - 41.9 140.9 20.3| 107.2
6 6B M5B 67.0| 149.8 - - 39.9| 128.4 23.91 77.3
6C M5B 43.7 | 125.9 - - 32.81102.3 27.1 77.7
6D M5B 46.11 140.0 - - 29.2 | 115.9 25.7 | 87.3
7A2 M5BW - - - - - - - -
7 7Ba M5B 82.7 1 139.2 - - 31.6 | 120.5 21.1| 80.5
7C M5BW - - - - - - - -
7D M5B 74.6 | 140.9 - - 33.6 | 119.4 18.9| 74.6
(continued)



TABLE 4-2 (continued)

Filterable particulate following conditioning at
indicated temperatures, °C (°F), mg

Test | Train Sample Ambient 160°C (320°F) { 232°C (450°F) | 316°C (600°F)
No. 1.D. type {Probe| Filter| Probe | Filter| Probe | Filter | Probe |Filter

8Ab MSB 50.6| 106.2 17.9) 87.7 14.9 | 85.3 6.8 | 44.7

8 BBb M5B-P400 | 23.8| 87.7 12.5| 75.4 10.3 | 69.0 6.5 | 52.6

8C M5B 20.6| 92.0 12.3| 77.5 9.4 75.5 5.2 | 46.0

8D M5B-P400 | 21.6| 83.9 10.5| 74.8 8.6 | 65.6 5.8 | 49.9

onY | MsB 84.9| 168.0 | - . ] ] 19.3 | 98.2

9 9B M5B 94.6| 166.6 - - - - 20.4 | 96.3

9C M5B 60.8 ] 143.9 - - - - 43.8 | 78.3

9D M5B 64.7| 159.9 - - - - 34.2 | 85.1

10A M5B 108.8 ] 151.8 - - 72.8 | 130.3 50.5 | 107.3

10 108 M5B-P400 | 66.9| 159.2 - - 46.6 | 133.3 24.8 | 111.2

10C M58 66.6 | 143.4 - - 58.9 | 117.9 32.1 | 91.4

10D M5B-P400 | 64.8| 149.0 - - 53.1 | 128.5 24.5 {100.2

M5B samples were analyzed for total water soluble suifates and particulate
mass by modified Texas Air Board procedure described in Section 3 of this
report.

bHeated for 24 hours, all others heated for 6 hours.



weight, whichever was greater), were achieved in two treatments
for selected samples heated at 160°C and 232°C. Several samples
heated at 316°C for two treatments appeared to be stable accord-
ing to the specified criteria, but others had significant weight
losses, up to approximately 25 percent (50 mg) in one case. Note
that this weight difference occurred between the first and second
heat treatments at 316°C, not between two different temperatures.
Because of this atypical behavior, all samples were heated a
third time at 316°C, even if the stability criteria had been met
after two treatments.

Table 4-3 presents the results of individual heatings at
316°C, including the sample weights after the last heating at
232°C as a reference. Approximately 25 percent of the samples
did not meet the stability criteria after three heatings at
316°C. 1In some cases, samples that had met the criteria after
two heatings failed to meet it after three heatings. There was
no clear advantage to using a 24-h heating interval instead of a
6-h interval, based on the following observation: 14 of the 48
samples heated for 6-h intervals were classified unstable after
three heatings at 316°C, and 5 of the 20 samples heated for 24-h
intervals also were unstable.

Table 4-4 presents a comparison of total filterable particu-
late concentrations after heat conditioning at the indicated
temperatures for the M5B and MSB-P400 samples. For reporting
purposes, the results of similar sample types have been grouped

together. The average concentration and standard deviation are



TABLE 4-3. NET SAMPLE WEIGHTS AFTER INDIVIDUAL HEAT
TREATMENTS AT THE INDICATED TEMPERATURE

Weight after Weight after indicated

Run Sample a Heating last heating at heating at 316°C (600°F), mg
No. | fraction® | interval, h | 232°C (450°F), mg First Second Third
1C PR 6 98.1 82.7 69.9 62.4
1C F 6 168.0 164.1 136.5 132.4
1D PR 6 90.6 84.1 86.1 85.4
1D F 6 160.4 1441 142.0 142.5
3A PR 6 103.6 96.2 95.2 77.4
3A F 6 194.6 185.4 184.0 173.7
38 PR 6 131.6 113.9 100.1 81.7
38 F 6 185.5 183.7 176.9 160.0
3C PRP 6 129.3 105.3 97.6 94.9
3C F 6 154.9 140.7 139.8 135.9
3D pRD 6 93.8 78.5 65.8 60.5
3D F 6 206.5 197.3 186.9 185.2
aA PRP 6 162.7 160.2 135.3 117.3
4A F 6 195.0 181.6 175.3 174.2
48 pRP 6 84.3 76.7 71.7 62.2
4B F 6 265.6 248.2 236.3 214.6
4c PR 6 148.6 139.4 135.5 133.8
4C F 6 62.0 129.3 118.3 107.3

4D PR 6 115.4 100.4 96.7 89.6
4p F 6 190.8 161.9 148.1 145.0
5A PR 6 56.4 54.5 45.0 39.3
5A F 6 129.0 118.7 113.8 113.3
58 PR 6 53.6 41.2 37.4 32.4
58 F 6 129.2 89.8 87.6 88.2
(continued)



TABLE 4-3 (continued)

Weight after Weight after indicated

Run Sample 3 Heating last heating at heating at 316°C (600°F), mg
No. | fraction® |interval, h | 232°C (450°F§, mg First Second Third
6C PR 6 32.8 28.9 31.2 27.1
6C F 6 102.3 99.5 80.8 77.7
6D PR 6 29.2 27.0 29.1 25.7
6D F 6 115.9 103.9 97.5 87.3
7B PR 6 31.6 26.7 24.2 21.1
7B F 6 120.5 81.6 80.7 80.5
7D PR 6 33.6 21.1 23.4 18.9
7D F 6 119.4 83.5 75.1 74.6
88 pRP 6 10.3 7.8 9.9 6.5
88 F 6 69.0 53.4 52.6 53.7
8D pRP 6 8.6 8.4 9.7 5.8
8D F 6 65.6 62.4 54.2 49.9
9C PR 6 c 46.6 44.7 43.8
9C F 6 c 83.6 78.4 78.3
9D PR 6 c 45.2 47.1 34.2
9D F 6 o 90.9 85.3 85.1
10A PR 6 72.8 58.1 59.7 50.5
10A F 6 130.3 109.1 107.3 107.4
108 pRP 6 46.6 40.2 28.3 24.8
108 F 6 133.3 113.4 111.7 111.2
10C PR 6 58.9 41.0 35.6 32.1
10C F 6 117.9 96.3 91.4 91.4
10D PRb 6 53.1 35.2 27.7 24.5
10D F 6 128.5 113.5 100.5 100.2
2A PR 24 136.1 57.7 51.2 41.2
2A F 24 190.2 181.7 181.9 181.0
2B PR 24 91.5 51.0 32.0 28.4
2B F 24 213.1 201.7 151.8 147.5
(continued)



TABLE 4-3 (continued)

Weight after Weight after indicated
Run Sample 3 Heating last heating at heating at 316°C (600°F), mg
No. | fraction® [interval, h | 232°C (450°F), mg First Second Third
5C PR 24 47.5 34.7 25.6 25.1
5C F 24 131.0 85.0 79.8 78.6
5D PR 24 43.8 24.7 22.5 20.6
5D F 24 129.9 114.0 105.4 92.7
6A PR 24 41.9 35.3 34.2 20.3
BA F 24 142.0 130.1 126.6 107.2
6B PR 24 39.9 32.4 31.6 23.9
6B F 24 128.4 81.2 77.3 77.5
8A PR 24 14.9 7.8 6.8 7.4
8A F 24 85.3 46.7 44.8 44.7
8C PR 24 9.4 9.0 5.2 5.3
8C F 24 75.5 48.7 47.3 46.0
9A PR 24 c 26.2 20.6 19.3
9A F 24 c 101.8 98.9 98.2
98 PR 24 c 30.3 22.0 20.4
98 F 24 c 99.5 97.2 96.3

4pR = Probe rinse; F = Filter.
bMSB-P4OO run; all others are M5B runs.
cSamples were not heated at 232°C.
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TABLE 4-4. COMPARISON OF FILTERABLE PARTICULATE CONCENXRATION

AFTER HEAT CONDITIONING AT INDICATED TEMPERATURES

Ambijent 160°C 232°C 316°C

Total Concen- Total Concen- Total Concen- Total Concen-

Sample | weight, | tration, | weight, { tration, | weight, | tration, | weight, | tration,

Run No. type mg mg/ dNm3 mg mg/dNm3 mg mg/dNm3 mg mg/dNm3
1C M5B 336.7 185.0 283.6 155.8 266.1 146.2 194.8 107.0
1D M58 309.3 168.9 265.6 145.1 251.0 137.0 226.1 123.5
ZAE M5B 389.7 196.5 337.9 170.4 326.6 164.7 222.2 112.0
2B M58 378.0 190.5 327.7 165.2 304.2 153.3 175.9 88.7
3A M58 356.9 186.8 311.1 162.8 298.2 156.0 251.1 131.4
K} M5B 376.6 199.2 332.4 175.8 317.1 167.7 241.7 127.8
4c M5B 348.6 201.8 319.8 185.2 310.6 179.8 241.1 139.6
1)) M5B 346.0 196.5 317.5 180.3 306.2 173.9 234.6 133.2
5A M5B 235.5 165.0 201.2 141.0 185.4 129.9 152.6 106.9
5Bb M5B 230.9 163.5 196.0 138.8 182.8 129.5 120.0 85.0
5Cb M5B 219.2 167.2 186.1 142.0 178.5 136.2 103.7 79.1
5D M58 217 .9 163.7 183.5 137.9 173.7 130.5 113.3 85.1
6Ag M58 229.3 161.1 - - 182.8 128.5 127.5 89.6
6B M5B 216.8 155.3 - - 168.3 120.6 101.2 72.5
6C M5B 169.6 140.0 - - 135.1 111.6 104.8 86.5
6D M5B 186.1 150.3 - - 145.1 117.2 113.0 91.3
78 M5B 221.9 159.0 - - 152.1 109.0 101.6 72.8
7D M5B 215.5 157.3 - - 153.0 111.7 93.5 68.2
BAg M5B 156.8 181.1 105.6 121.9 100.2 115.7 51.5 59.5
8C M58 112.6 131.5 89.8 104.9 84.9 99.2 51.2 59.8
9AD M5B | 252.9 171.7 - - - - 117.5 79.8
98 M5B 261.2 180.9 - - - - 116.7 80.8
9C M5B 204.7 151.8 - - - - 122.1 90.6
9D M58 224.6 162.3 - - - - 119.3 86.2

(continued)
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TABLE 4-4 (continued)

Ambient 160°C 232°C 316°C
Total Concen- Total Concen- Total Concen- Total Concen-
Sample | weight, | tration, | weight, | tration, | weight, | tration, | weight, | tration,
Run No. type mg mg/ dNm3 mg mg/ dNm3 mg mg/ dNm3 mg mg/ dNm3
10A M5B 260.6 171.8 - - 203.1 133.9 157.8 104.0
10C M5B 210.0 159.6 - - 176.8 134.4 123.5 93.8
Average c 169.9 151.9 135.7 94.4
o = 18.3 = 23.0 o= 22.3 o = 22.5
N = 26 = 14 N= 22 N =26
3C M5B-P400 | 335.2 211.1 296.8 186.9 284.2 179.0 230.8 145.3
3D M5B-P400 | 351.4 193.8 314.3 173.4 300.3 165.6 245.7 135.5
4A M5B-P400 | 398.9 202.2 369.1 187.1 357.7 181.3 291.5 147.7
4B M5B-P400 | 398.0 194.0 365.6 178.2 349.9 170.5 276.8 134.9
88 M5B-P400{ 111.5 134.5 87.9 106.0 79.3 95.7 59.1 71.3
8D M5B-P400 | 105.5 133.2 85.3 107.7 74.2 93.7 55.7 70.3
10B M5B-P400 | 226.1 151.6 - - 179.9 120.7 136.0 91.2
10D M58-P4001 213.8 158.8 - - 181.6 134.9 124.7 92.6
Average 172.4 156.5 142.7 111.1
o = 31.4 = 38.8 o= 36.4 o = 33.1
N = 8 = 6 N= 8 N=28

Includes both filter and probe rinse fractions.

bHeat conditioning intervals for these samples were 24 hours, all others were 6 hours.

CStandard deviation with N-1 weighing for sample data.

dNumber of data points.



given in mg/dNm?® for all samples of a similar type and tempera-
ture. In addition, the number of data points at each temperature
condition is shown. Figure 4-1 is a graphical representation of
the average data.

Table 4-5 presents the statistical data for each set of
grouped runs. Each group represents two runs of the same sample
type conducted at the same time, except for run Groups 5, 6, and
9, which represent four similar samples. The M5B data are fol-
lowed by the M5B-P400 data. Presented for each run group and
temperature condition are the mean filterable particulate con-
centration, the standard deviation with N-1 weighting for sample
data, and the relative standard deviation (RSD), which expresses
the standard deviation as a percent of the mean concentration.

Table 4-6 summarizes the estimated precision for Methods 5B
and 5B-P400 at each conditioning temperature. Method 5E preci-
sion data are presented on two bases; the first includes all
available data (Runs 1 through 10), and the second includes only
data from Runs 3, 4, 8, and 10 to allow a better comparison to
within-run M5B-P400 data. The mean filterable concentrations
were calculated by averaging grouped run values to weigh two- and
four-run groups equally. The mean standard deviations were
calculated by averaging standard deviation values for each set of
grouped runs (from Table 4-5) to minimize the effect of temporal
variation in emissions. In this way, the mean standard deviation
of the grouped runs (¢ in Table 4-6) more accurately reflects

method precision than does the standard deviation of individual



180 , :

T}DMSB
O M5B-P400

AVERAGE FILTERABLE PARTICULATE CONCENTRATION, mg/dNm3
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Figure 4-1. Average filterable particulate concentration for
similar sample types after conditioning at indicated temperatur=.
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TABLE 4-5.

CONDITIONING AT INDICATED TEMPERATURES

STATISTICAL DATA FOR GROUPED RUNS AFTER

Ambient 160°C (320°F) 232°C (450°F) 316°C_(600°F
Run sample | %,2 o, | rsD,C| &, o RSD, | &, o RSD, | %, o RSD,
No. type mg/dNm?® | mg/dNm? 4 mg/dNm3 | mg/dNm3 4 mg/dNm3 | mg/dNm3 2 mg/dNm3 | mg/dNm? 4
1-C,D mse | 177.0 | 11.4 6.4 |150.4 7.6 5.1 |141.6 6.5 a.6 |115.3 | 11.6 10
2-a98¢ | us8 | 193.5 4.2 2.2 |167.8 3.7 2.2 1159.0 8.0 5.1 |100.4 | 16.5 16
3-A.B M58 | 193.0 8.8 4.5 |169.3 9.2 5.4 |161.9 8.2 5.1 |129.6 2.5 2.0
4-C,D M5B | 199.2 3.8 1.9 [182.7 3.5 1.9 {176.9 4.2 2.4 |136.4 4.5 3.3
5-A8,, | M5B | 165.0 1.7 1.0 |139.9 1.9 1.4 |131.5 3.1 2.4 | 89.0 | 12.3 14
)
6-adgd | mse | 151.7 8.9 5.9 - - - l19.4 7.1 5.9 | 85.0 8.6 10
c.D
7-8,D Mse | 158.1 1.2 0.7 - - - {10.3 1.9 1.7 | 70.5 3.2 4.5
g-ad,cd | mse | 156.3 | 35.0 22 |n3.4 | 12.0 |10.6 [107.4 | 11.7 1n | s9.6 0.2 0.4
g-adgd | msB | 166.7 | 12.5 7.5 - - - - - - | s4.3 5.0 6.0
c,0
10-A,C M5B | 165.7 8.6 5.2 - - - |13 | 0.3 0.2 | 98.9 7.2 7.3

{continued)
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TABLE 4-5 (continued)

Ambient 160°C (320°F) 232°C (450°F) 316°C (600°F
Run sample | .2 o, | mrsp,¢| %, o, RsD, | . a, RSD,| X, a, RSD,
No. type mg/dNm? | mg/dNm3 ¥ mg/dNm3 | mg/dNm3 % mg/dNm? | mg/dNm3 % mg/dNm3 | mg/dNm3 %
3-C,D M5B~ 202.4 12.2 6.0 180.1 9.6 5.3 | 172.3 9.4 5.5 | 140.4 6.9 4.9
P400
4-A,8 M5B- 198.1 5.8 2.9 182.6 6.3 3.4 1175.9 7.6 4.3 | 141.3 9.1 6.4
P400
8-B,b M5B- 133.8 0.9 0.7 106.9 1.2 1.1 94.7 1.4 1.5 70.8 0.7 1.0
P400
10-8,D M5B- 155.2 5.1 3.3 - - - 127.8 10.1 7.9 91.9 1.0 1.1
P400
3Mean filterable concentration.

b

Within-run standard deviation with N-1 weighting for sample data.

CRelative standard deviation is the standard deviation expressed as a percent of the mean concentration.
dSamples heated for 24-hour intervals; all others heated 6 hours.
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TABLE 4-6. SUMMARY OF PRECISION ESTIMATES AFTER
CONDITIONING AT INDICATED TEMPERATURES

Ambient 160°C (320°F) 232°C (450°F) 316°C (600°F)
Run Sample x,2 a,0 RS0, %, a, RSD, | X, o, RSD, | X%, g, RSD,
No. type mg/dNm3! mg/dNm3 4 mg/dNm3 | mg/dNm? % mg/dNm? | mg/dNm3 % mg/dNm3 | mg/dNm? %
110 M5B 172.6 9.6 5.6 153.9 6.3 4.1 | 138.0 5.7 4.1 96.9 7.2 7.4

N = 10 N=6 N=9 N = 10
3,4, M58 178.5 14.1 7.9 155.2 8.2 5.3 | 145.1 6.1 4.2 |106.1 3.6 3.4
8,10

N=4 N=3 N=4 N=4
3,4 M58- 172.4 6.0 3.5 156.5 5.7 3.6 | 142.7 7.1 5.0 | 111.1 4.4 4.0
8,10 P400

N=4 N=3 N=34 N=4

3Mean filterable concentration based on grouped run values.
bMean standard deviation of grouped runs (£§l).

CMean relative stanadard deviation (percent) calculated using the mean standard deviation and the mean filterable
concentration of grouped runs.

dN = number of data potnts.



run concentrations (o in Table 4-4). The mean relative standard
deviation expresses the mean standard deviation as a percent of
the mean concentration. The number of data points included in
each calculation is shown for consideration in evaluating the
precision estimates.

Table 4-7 presents the relative percent weight loss for the
filter samples after conditioning at the indicated temperatures.
Percent weight loss was calculated in two ways; 1) by use of the
ambient weight as the initial weight basis, and 2) by use of the
weight after conditioning at 160°C (320°F) as the initial weight
basis. The results of similar sample types have been grouped
together. Tables 4-8 and 4-9 present similar data for the probe
rinse samples and the total filterable samples, respectively.
Figure 4-2 is a graphical representation of the average weight
loss data on an ambient weight basis. The graph points out two
characteristics of the tabulated data: 1) the most significant
weight loss occurred during heating at 316°C (600°F), and 2) the
pattern of relative percent weight loss upon heating was similar
for all samples.

Because the fuel o0il fired during the tests was known to
have a relatively high vanadium content (*400 ppm by weight),
vanadyl sulfate (VOSO4) was suspected to be one of the components
in the particulate matter. A sample of pure vanadyl sulfate was
placed in a tared beaker and subjected to a series of heat treat-
ments in the same manner as probe rinse samples. The resultant

weight loss data did not follow the same pattern as the samples
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TABLE 4-7.

RELATIVE PERCENT WEIGHT LOSS FOR FILTER
SAMPLES AFTER CONDITIONING AT INDICATED TEMPERATURES

Relative weight 1ossa, %
Sample Net filter weights, mg From ambient to: From 160°C to:
Run No. type Amb. | 160°C | 232°C | 316°C 160°C 232°C 316°C 232°C 316°C
1C M5B 210.9 | 181.3 | 168.0 | 132.4 14 20 37 7 27
1D M58 199.1 | 170.6 | 160.4 | 142.0 14 19 29 6 17
2A M5B 228.7 | 196.6 | 190.2 | 181.0 14 17 21 3 8
2B M5B 253.1 | 224.1 | 212.7 | 147.5 11 16 42 5 34
3A M5B 237.2 | 202.4 | 194.6 | 173.7 15 18 27 4 14
3B M5B 227.4 | 195.3 | 185.5 | 160.0 14 18 30 5 18
4c M5B 189.8 | 169.0 | 162.0 | 107.3 11 15 43 4 37
4D M58 222.8 | 199.9 | 190.8 | 145.0 10 14 35 5 27
5A M5B 159.9 | 137.2 | 129.0 | 113.3 14 19 29 6 17
58, M5B 159.8 | 137.7 | 129.2 87.6 14 19 45 6 36
5C, M58 155.4 | 133.2 | 131.0 78.6 14 16 49 2 41
5D M5B 153.0 | 132.4 | 129.9 92.7 13 15 39 2 30
GAE M5B 159.9 - 140.9 | 107.2 - 12 33 - -
6B M58 149.8 - 128.4 77.3 - 14 48 - -
6C M5B 125.9 - 102.3 77.7 - 19 38 - -
6D M58 140.0 - 115.9 87.3 - 17 38 - -
78 M58 139.2 - 120.5 80.5 - 13 42 - -
7D M5B 140.9 119.4 74.6 - 15 47 - -
BAg M5B 106.2 | 87.7 85.3 44.7 17 20 58 3 49
8C M5B 92.0 ] 77.5 75.5 46.0 16 18 50 3 41
9A> MsB | 168.0 | - 98.2 - - 42 . ;
9B M5B 166.6 - 96.3 - - 42 - -
9C M5B 143.9 - 78.3 - - 46 - -
9D M5B 159.9 - 85.1 - - 47 - -

(continued)
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TABLE 4-7 (continued)

Relative weight 1ossa, %
Sample Net filter weights, mg From ambient to: From 160°C to:
Run No. type Amb. | 160°C | 232°C | 316°C 160°C 232°C 316°C 232°C 316°C
10A M5B 151.8 - 130.3 | 107.3 - 14 29 - -
10C M5B 143.4 - 117.9 91.4 - 18 36 - -
M5B average 169.0 | 160.0 | 142.0 | 104.0 14 17 39 3 15
3C M5B-P400 |190.1 | 162.5 | 154.9 | 135.9 15 19 29 5 16
3D M5B-P400 (244.9 | 217.9 | 206.5 | 185.2 11 16 24 5 15
4A M5B-P400 [225.3 | 203.4 | 195.0 | 174.2 10 13 23 4 14
4B M5B-P400 |303.7 | 278.6 | 265.6 | 214.6 8 13 29 5 23
88 M5B-P400 | 87.7 75.4 69.0 52.6 14 21 40 8 30
8D M5B-P400 | 83.9 74.8 65.6 49.9 11 22 41 12 33
10B M5B-P400 |159.2 - 133.3 | 111.2 - 16 30 - -
10D M5B-P400 |(149.0 - 128.5 | 100.2 - 14 33 -
M5B-P400
average 180.0 | 169.0 { 152.0 | 128.0 11 17 31 5 17
a . Weight @ T, _ Weight @ T,
Weight loss, % = WeTght © Tl x 100; where T, < T2.

b

Heat conditioning intervals for these samples were 24 hours, all others were 6 hours.



0C-v%

TABLE 4-8.

RELATIVE PERCENT WEIGHT LOSS FOR PROBE RINSE
SAMPLES AFTER CONDITIONING AT INDICATED TEMPERATURES

Relative weight lossa, %
Sample Net probe rinse weights, mg From ambient to: From 160°C to:
Run No. type Amb. | 160°C | 232°C | 316°C | 160°C | 232°C | 316°C | 232°C | 316°C
1C M58 125.8 | 102.3 | 98.1 | 62.4 19 22 50 4 39
1D M5B 10.2 | 95.0 | 90.6 | 84.1 14 18 24 5 11
ZAE M5B 161.0 | 141.3 | 136.4 | 41.2 12 15 74 3 71
2B M5B 124.9 | 103.6 | 91.5 | 28.4 17 27 77 12 73
3A M5B 119.7 | 108.7 | 103.6 | 77.4 9 13 35 5 29
3B M5B 149.2 | 137.1 | 131.6 | 81.7 8 12 45 a 40
ac M5B 158.8 | 150.8 | 148.6 | 133.8 5 6 16 1 11
4D M5B 123.2 | 117.6 | 115.4 | 89.6 5 6 27 2 24
5A M5B 75.6 | 64.0 | 56.4 | 39.3 15 25 48 12 39
5B, M58 71.1 | 58.3 | 53.6 | 32.4 18 25 54 8 a4
5¢0 M5B 63.8 | 52.9 | 47.5 | 25.1 17 26 61 10 53
5D M5B 64.9 | 51.1 | 43.8 | 20.6 21 33 68 14 60
6Ag M5B 69.4 - 41.9 | 20.3 - 40 71 - -
6B M5B 67.0 | - 39.9 | 23.9 - 40 64 - -
6C M58 43.7 - 32.8 | 27.1 - 25 38 - i}
6D M58 46.1 - 29.2 | 25.7 - 37 44 - -
7B M5B 82.7 - 31.6 | 21.1 - 62 74 - -
7D M5B 74.6 | - 33.6 | 18.9 - 55 75 - -
8aP M58 50.6 | 17.9 | 14.9| 6.8 5 71 87 17 62
8cP M58 20.6 | 12.3| 9.4| 5.2 | 40 54 75 24 58
9Ag M58 84.9 | - - 19.3 - - 77 - -
9B M5B 94.6 | - - 20.4 - - 78 - -
9C M5B 60.8 | - - 43.8 - - 28 - -
9D M5B 64.7 | - - 34.2 - - 47 - -

(continued)
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TABLE 4-8 (continued)

Relative weight 1ossa, %

Sample Net probe rinse weights, mg From ambient to: From 160°C to:

Run No. type Amb. | 160°C | 232°C | 316°C 160°C 232°C 316°C 232°C 316°C
10A M5B 108.8 - 72.8 50.5 - 33 54 - -
10C M58 66.6 - 58.9 32.1 - 12 52 - -
M5B average 88 87 67 41 19 - 30 56 5 24
3C M5B-P400 145,1 | 134.3 | 129.3 94.9 7 11 35 4 29
3D M5B-P400 106.5 96.4 93.8 60.5 9 12 43 3 37
4A M5B-P400 173.6 | 165.7 | 162.7 | 117.3 5 6 32 2 29
4B M5B-P400 94.3 87.0 84.3 62.2 8 11 34 3 29
8B M5B-P400 23.8 12.5 10.3 6.5 47 57 73 18 48
8D M5B-P400 21.6 10.5 8.6 5.8 51 60 73 18 45
108 M5B-P400 66.9 - 46.6 24.8 - 30 63 - -
10D M5B-P400 64.8 - 53.1 24.5 - 18 62 - -
M5B-P400 average 87 84 74 50 21 26 52 6 27

a. . Weight @ T1 _ Weight @ T2

Weight loss, % = WeTght @ T x 100; where T1 < T2.

bHeat conditioning intervals for these samples were 24 hours, all others were 6 hours.
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TABLE 4-9.

RELATIVE PERCENT WEIGHT LOSS FOR TOTAL FILTERABLE
PARTICULATE SAMPLES AFTER CONDITIONING AT INDICATED TEMPERATURES

Relative weight lossa, %
Sample Total net weights, mg From ambient to: From 160°C to:
Run No. type Amb. 160°C | 232°C | 316°C 160°C 232°C 316°C 232°C 316°C
1C M5B 336.7 | 283.6 | 266.1 | 194.8 16 21 42 6 31
1D M5B 309.3 | 265.6 | 251.0 | 226.1 14 19 27 5 15
ZAg M58 389.7 | 337.9 | 326.6 | 222.2 13 16 43 3 34
2B M5B 378.0 | 327.7 | 304.2 | 175.9 13 20 53 7 46
3A M58 356.9 | 311.1 | 298.2 | 251.1 13 16 30 4 19
38 M5B 376.6 | 332.4 | 317.1 | 241.7 12 16 36 5 27
4C M5B 348.6 | 319.8 | 310.6 | 241.1 8 11 31 3 25
4D M58 346.0 | 317.5 | 306.2 | 234.6 8 12 32 4 26
5A M5B 235.5 | 201.2 | 185.4 | 152.6 15 21 35 8 24
SBd M5B 230.9 { 196.0 | 182.8 | 120.0 15 21 48 7 39
SCb M5B 219.2 | 186.1 | 178.5 | 103.7 15 19 53 4 44
5D M5B 217.9 | 183.5 | 173.7 | 113.3 16 20 48 5 38
sAg M5B 229.3 | - | 182.8 | 127.5 - 20 44 - -
6B M58 216.8 - 168.3 | 101.2 - 22 53 - -
6C M5B 169.6 - 135.1 | 104.8 - 20 38 - -
6D M5B 186.1 - 145.1 | 113.0 - 22 39 - -
78 M5B 221.9 - 152.1 | 101.6 - 31 54 - -
7D M5B 215.5 - 153.0 93.5 - 29 57 - -
BAg M5B 156.8 | 105.6 | 100.2 51.5 33 36 67 5 51
8C M5B 112.6 89.8 84.9 51.2 20 25 55 5 43
9AD M5B 252.9 | - - | 1175 - - 54 - -
9B M5B 261.2 - - 116.7 - - 55 - -
9C M5B 204.7 - - 122.1 - - 40 - -
ap M58 224.6 - - 119.3 - - 47 - -

(continued)
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TABLE 4-9 (continued)

Relative weight 1ossa, %

Sample Total net weights, mg From ambient to: From 160°C to:

Run No. type Amb. | 160°C | 232°C | 316°C 160°C 232°C 316°C 232°C 316°C
10A M5B 260.6 - 203.1 | 157.8 - 22 39 - -
10C M58 210.0 - 176.8 | 123.5 - 16 41 - -
M5B average 256 247, 209 145 15 21 45 3 18
3C M5B-P400 335.2 | 296.8 | 284.2 | 230.8 11 15 31 4 22
3D M5B-P400 351.4 | 314.3 | 300.3 | 245.7 11 15 30 4 22
4A M5B-P400 398.9 | 369.1 ( 357.7 | 291.5 7 10 27 3 21
4B M5B-P400 398.0 | 365.6 | 349.9 | 276.8 8 12 30 4 24
8B M5B-P400 111.5 87.9 79.3 59.1 21 29 47 10 33
8D M5B-P400 105.5 85.3 74.2 55.7 19 30 47 13 35
10B M5B-P400 226.1 - 179.9 | 136.0 - 20 40 - -
10D M5B-P400 213.8 - 181.6 | 124.7 - 15 42 - -
M5B-P400 average 268 253 226 178 13 18 37 5 20

Weight @ T1 _Weight @ T
Weight @ T

2

aWeight loss, % = <T

] x 100; where Tl 2

bHeat conditioning intervals for these samples were 24 hours, all others were 6 hours.
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ditioning at indicated temperatures - ambient weight basis.



in this report, but typified other thermogravimetric analyses
that show that the most significant weight loss occurs upon the
initial heating at 160°C (320°C).

The filter and probe rinse samples underwent a series of
changes in appearance before and during thermogravimetric anal-
ysis. Upon recovery in the field, all filters were described as
having a green coating. Some filters also had black spots or
granular particulate matter. Prior to being desiccated in the
laboratory, the filters were described generally as having black
specks or black shining spots with a green perimeter. Some
filters also had green specks. One filter had a light green
glossy surface. During the heatings at 316°C the particulate on
the filters turned gradually to a yellow-colored material. The
procbe rinse samples were basically dark initially, but after
heating at 316°C, some of the probe rinse beakers contained some
vyellow powder along with a black granular particulate matter.

Vanadyl sulfate (VOSO4:nH20) is a brillant blue; upon heat-
ing at 160°C it turned a dull bluish green; upon heating at 316°C

it gradually changed to a greenish yellow.

4,3 WATER-SOLUBLE SULFATE ANALYTICAL DATA

Table 4-10 summarizes the nonwater-soluble sulfate particu-
late (NWSSP) results of the Method 5BW tests. Since particulate
matter cannot be determined gravimetrically in the presence of
sulfuric acid because of the inexact amount of water retained by
the acid, the method is designed to convert the acid to a non-

hygroscopic, nonvolatile product, in this case ammonium sulfate.
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TABLE 4-10. SUMMARY OF NONWATER-SOLUBLE SULFATE PARTICULATE RESULTS?

Comparison
Total Statistical data grouped within-runs
Weight, mg . for gaseous runs M5B samples after
filterable — heati to 316°C
Run Probe concentration, X, O, RSD, €ating _0
No. Filter| rinse | Total mg/dNm3 mg/dNm3 | mg/dNm3 % Run No. | x, mg/dNm3
1A 74.5 | 85.8 |160.3 82.6
1B 83.9 | 82.7 |166.6 86. 6 84.6 2.8 3.3 1C, 1D 115.3
2C 94.4 | 83.5 |177.9 103.7 b
2D 98.7 | 82.3 |181.0 105.0 104.4 0.9 0.9 2A, 2B 100.4
7A 28.8 | 53.3 82.1 58.2
7 33.3 | 51.7 85.0 63.5 60.8 3.7 6.2 78, 7D 70.5
Average = 83.3 Average = 95.4

ANWSSP results of the Method 5BW tests using Texas Air Board procedures modified by the use
of ion chromatography to measure water-soluble sulfate concentrations.

bThe samples for Runs 2A and 2B had a higher relative weight loss than similar samples

during the heatings at 316°C.



The acid is measured as water-soluble sulfate and converted to
ammonium sulfate. The weight of ammonium sulfate formed is sub-
tracted from the total weight of ammonium sulfate and NWSSP
(particulate excluding water-soluble sulfates). Results of
within-run Method 5B samples are presented for comparison.

As shown in Table 4-10, the average Method 5BW results were
lower than the Method 5B results for samples that had been heated
to 316°C (600°F). Method precisions were comparable.

The difference in results between the two methods indicates
that the Method 5B samples contain water-soluble sulfates that
are not easily volatilized by heating at 316°C. It may be pos-
sible to identify any cations associated with the residual sul-
fate by analyzing water extracts of the samples by ion chromato-
graphy. Another approach would consist of heating several sam-
ples to a higher temperature to determine additional weight loss

and stability.

4.4 METHOD 8 ANALYTICAL RESULTS

Table 4-11 presents the results of back-half analyses for
sulfates as HZSO4 and 302. As expected, the HZSO4 data show a
higher degree of variability than the 502 data, which show a high
degree of precision. There is no apparent difference in the

HZSO4 data between the two methods.



TABLE 4-11.

SUMMARY OF BACK-HALF ANALYSES

Test Train Sample H2§Q a SO b
No. [.D. type mg r%g/de3 mg mg/dNm?3
1A M5BW 66.2 34.1 7224 3720
1 1B M5BW 62.6 32.5 7055 3670
1C M58 58.9 32.4 6652 3650
iD MbB 58.5 32.0 6467 3530
2A M5B 36.6 18.5 7135 3600
9 2B M5B 29.7 15.0 7678 3870
2C M5BW 44 .0 25.7 6376 3720
2D M5BW 24.2 14.0 6427 3730
3A M5B 49.3 25.8 7124 3730
3 3B M5B 49.3 26.1 7031 3720
3C M5B-P400 58.9 37.1 5827 3670
3D M5B-P400 53.4 29.4 6797 3750
4A M5B-P400 25.9 13.1 7362 3731
4 4B M5B-P400 24.8 12.1 7678 3740
ac M58 24.8 14.4 6667 3860
4D M5B 18.8 10.7 6703 3810
5A M5B 35.5 24.9 5398 3780
5 5B M5B 36.8 26.1 5301 3750
5C M5B 28.6 21.8 5008 3820
5D M5B 29.8 22.4 5059 3800
6A M5B 38.0 26.7 5278 3710
6 6B M5B 36.5 26.1 5144 3680
6C M5B 53.0 43.8 4546 3750
6D M5B 24.6 19.9 4518 3650
7A M5BW 52.4 37.1 5087 3610
7 7B M5B 42.6 30.5 5026 3600
7C . M5BW 47.6 35.5 4800 3580
7D M5B 53.6 39.1 4955 3620
(continued)



TABLE 4-11 (tontinued)

Test Train Sample H,SO @ 502b

No. I.D. type mg “F‘ég/de3 mg mg/dNm3
8A M5B 31.9 36.8 3037 3510

8 8B M5B-P400 62.8 75.8 2967 3580
8C M5B 71.6 83.6 3062 3580
8D M5B-P400 46.8 59.1 2763 3490
9A M5B 102.1 69.3 5266 3580

9 98 M5B 84.3 75.8 5198 3580
9C M5B 104.1 77.2 4928 3660
9D M5B 99.9 72.2 5001 3610
10A M5B 77.5 51.1 5465 3600

10 108B M5B-P400 81.9 54.9 5121 3430
10C M58 92.8 70.5 4834 3670
10D M5B-P400 70.7 52.5 4916 3650

4Sutfate analysis (as H,SO,) per Method 8 (40 CFR 60, Appendix A, July 1,
1981) of IPA impinger gon%ents, back-half filter, and rinse.

bSO2 analysis per Method 8 of peroxide impinger contents and rinse.



SECTION 5

DISCUSSION OF TEST RESULTS

The data both differ and agree with previous studies that
characterize condensible sulfate bias of particulate measurements
at source emission streams containing sulfur oxides.2’4'5’6
These studies have shown that sample temperature is a parameter
that significantly affects the retention of condensible material
in the front half of the standard Method 5 sample train. In this
case, condensible matter is defined as probe rinse/filter residue
that can be removed by heating. Sulfate species will most likely
exist in sources containing sulfur oxides. Water-soluble sulfate
can exist in these sources in many different chemical forms.
Sulfuric acid (HZSO4) is the most common form, but salts of
ammonium, sodium, or other cations are also possible. Because
exit gas streams from boilers are known to contain sulfur triox-
ide and sulfur dioxide, sulfuric acid is the most probable form
of water-soluble sulfate. Vanadyl sulfate also can be formed
during the combustion of high-vanadium residual fuel oils, al-
though the precise effect of this compound on measurements of
particulate matter is not completely known.

Data presented in Tables 4-2 and 4-4 show that the use of a
higher probe sample temperature did not have a significant effect

on the measurement of particulate emissions from this source.



The M5B samples collected at 160°C (320°F) were expected to have
a higher particulate catch in the probe rinse than the M5B-P400
samples, which were collected at a probe temperature of 204°C
(400°F) and a filter temperature of 160°C; however, this effect
was not exhibited. The M5B filterable particulate concentration
averaged 170 mg/dNm3 at ambient conditions and compared very well
with the M5B-P400 average of 172 mg/dNm3.

Data presented in Table 4-3 show that samples were atypi-
cally unstable (according to specified criteria) between heat
treatments at the higher temperatures. The variability in weight
loss between samples at the same temperature suggests that 316°C
may be close to the reaction or decomposition temperature of
materials present in the samples.

Effects of analytical temperature are shown graphically in
Figure 4-1. The average M5B and M5B-P400 particulate concentra-
tions are similar at each of the three stages of heat condition-
ing from 160°C (320°F) through 316°C (600°F). The M5B sample
concentrations averaged 152, 136, and 94 mg/dNm3® after condition-
ing at 160°, 232°, and 316°C, respectively. Corresponding re-
sults of the M5B-P400 runs at these three temperatures were 156,
143, and 111 mg/dNm3., These data differ from results presented
in previous studies in that the most significant sample weight
loss normally occurs during the initial heat treatment at 160°C,
with subsequent decreasing losses (i.e., the slope of the concen-
tration versus temperature curve becomes flatter). The sample in
this study showed a relatively small percent weight loss until

they were heated to 316°C, which results in a steeper curve.

5-2



An examination of within-run samples (as presented in Table
4-6) shows.a closer comparison between the two methods. For Runs
3, 4, 8, and 10, the M5B sample concentrations averaged 155, 145,
and 106 mg/dNm?® after conditioning at 160°, 232°, and 316°C,
respectively. Corresponding results of the M5B-P400 runs at
these three temperatures were 156, 143, and 111 mg/dNm3. The
apparent increasing difference between the two methods at higher
temperatures is probably related to the increasing instability of
the samples.

Weight loss data presented in Tables 4-7 through 4-9 and
Figure 4-2 show that both probe rinse and filter samples of each
method type lost significant percentages of their ambient weights
upon heating, although individual samples varied greatly. The
M5B and M5B-P400 filter samples had average weight losses of 39
and 31 percent after thermal treatment at 316°C. This close
comparison was expected because the sample filtration tempera-
tures were both 160°C. These percentage weight losses correspond
to approximately 65 and 52 mg, respectively.

The M5B and M5B-P400 probe rinse samples had average weight
losses of 56 and 52 percent after thermal treatment at 316°C.
These percentages correspond to approximately 47 and 37 mg,
respectively.

The sample weight loss curve shown in Figure 4-2 begins to
flatten out between 160°C and 232°C in a manner similar to previ-
ous studies. The abrupt departure from expected behavior at a
temperature of 316°C supports the possibility of being close to a

reaction temperature of components in the particulate matter.

5-3



Statistical data for grouped runs in Tables 4-5 and 4-6 show
the precision estimates for Methods 5B and M5B-P400. For a given
group of two or four runs, the within-run precision generally
worsened between the heat treatments at 232° and 316°C, probably
as a result of increased instability of the samples. The mean
standard deviation for all 10 M5B run groups was 9.6 mg/dNm3 at
ambient conditions, which corresponds to a relative standard
deviation (RSD) of 5.6 percent. The four M5B-P400 run groups had
a mean standard deviation of 6.0 mg/dNm? and a corresponding RSD
of 3.5 percent at ambient conditions.

The mean standard deviation for the six M5B run groups
heated to 160°C was 6.3 mg/dNm3, with a corresponding RSD of 4.1
percent, which indicated a slight improvement over results at
ambient conditions. For the three M5B-P400 run groups heated to
160°C, the mean standard deviation and RSD were 5.7 mg/dNm3 and
3.6 percent, respectively.

Precision data for the nine M5B run groups heated to 232°C
included a mean standard deviation of 5.7 mg/dNm2 and an RSD of
4.1 percent. For the four M5B-P400 run groups, the average
standard deviation and RSD were 7.1 mg/dNm3 and 5.0 percent, re-
spectively.

Precision data for the 10 M5B groups heated to 316°C in-
cluded a mean standard deviation of 7.2 mg/dNm? and an RSD of 7.4
percent. For the four M5B-P400 samples, the mean standard devia-

tion and RSD were 4.4 mg/dNm3 and 4.0 percent, respectively.



All of these statistical results indicate a high degree of
precision for the majority of samples.

Results of the six M5BW samples and within-run M5B samples
presented in Table 4-10 show the disparity between the two
methods. The reported nonwater-soluble sulfate particulate
(NWSSP) values represent particulate concentrations corrected for
water-soluble sulfates determined by ion chromatography (IC).

The average NWSSP concentration (83.3 mg/dNm3) is significantly
lower than the average particulate concentration of the within-
run M5B samples heated to 316°C (95.4 mg/dNm3).

A maximum bias of 6 percent (low) could be introduced to the
NWSSP value determined by the IC analytical procedure if all of
the collected particulate was water-soluble. This is because the
aliguot removed for IC analysis is equal to 6 percent of the
sample, and the NWSSP result is not corrected for particulate in
the aliquot that is water-soluble and nonsulfate. The actual
amount of bias is independent of the water-soluble sulfate, but
depends on the makeup of the NWSSP. The NWSSP can consist of
nonwater-soluble particulate (NWSP) and water-soluble particulate
that is not sulfate (WSPNS). Extreme examples of these types of
materials would be sand (NWSP) and sodium chloride (WSPNS)., 1If
the NWSSP consisted of 75 percent sand and 25 percent salt, the
NWSSP results reported from the use of the IC procedure would be
biased low by 1.5 percent (6 percent of the WSPNS). For most
boiler exhaust gases, the amount of WSPNS in the particulate and
the resultant bias to the reported NWSSP should be relatively

low.



These NWSSP results indicate that a portion of the water-
soluble sulfate initially present in the ambient samples either
is not sulfuric acid or it effectively prevents sulfuric acid
from being released upon heating to 316°C. It is possible that
vanadium present in the fuel oil is responsible for the atypical
weight loss results.

As a test for residual sulfates or determination of inter-
fering cations, several of the M5B samples that have been heated
to 316°C can be extracted with water for subsequent analysis by
IC. Additionally, several of the remaining M5B samples can be
heated to 400°C to determine if any additional weight loss is

observed.



SECTION 6 ,

QUALITY ASSURANCE

Because the goal of testing is to produce representative
emission results, quality assurance is one of the main facets of
stack sampling. Quality assurance guidelines provide the de-
tailed procedures and actions necessary for defining and pro-
ducing acceptable data. Four such documents were used in this
test program to ensure the collection of acceptable data and to
provide a definition of unacceptable data. These documents are
1) the Source-Specific Test Plan prepared by PEDCo and reviewed
by Emission Measurement Branch; 2) the EPA Quality Assurance
Handbook Volume III, EPA-600/4-77-027, 3) the PEDCo Environmental
Emission Test Quality Assurance Plan, and 4) the PEDCo Environ-
mental Laboratory Quality Assurance Plan. The last two, which
are PEDCo's general guideliné manuals, define the company's
standard operating procedures and are followed by the emission
testing groups and the laboratory groups.

Appendix F provides more detail on the quality assurance
procedures, such as QA objectives; data reduction; quality con-
trol checks; performance and system audits; preventive main-
tenance; precision, accuracy, and completeness; corrective ac-

tion; and quality assurance reports to management.



Relative to this specific test program, the following steps
were taken to ensure that the testing and analytical procedures

produced quality data.

° Calibration of all field sampling equipment. (Appendix
E describes calibration guidelines in more detail.)

° Checks on train configuration and calculations.

° Onsite quality assurance checks such as leak checks on

the sampling train, pitot tube, and Orsat line, and
quality assurance checks of all test equipment prior to
use.

° Use of designated analytical equipment and sampling
reagents.

Table 6-1 lists the sampling equipment used for quad-train
particulate and SO2 testing as well as the calibration guidelines
and limits. In addition to the pre- and post-test calibrations,
a field audit was performed on the meter boxes used for the
sampling. PEDCo constructed critical orifices for use in this
audit. Figures 6-la through 6-1d show audit runs for each dry
gas meter used for testing. Figures 6-2a and 6-2b show thermo-
couple digital indicator audit runs. Figures 6-3a through 6-3d
show thermometer and thermocouple audit data collected during
pretest egquipment checks.

Between runs, onsite preliminary calculation checks were
performed to verify isokinetic sampling rates and to compare
moisture contents and other parameters with expected values.
These checks were used to ensure that the tests were conducted
properly. An example isokinetic calculation sheet is shown in

Figure 6-4.



TABLE 6-1.

FIELD EQUIPMENT CALIBRATION

Within

1.D. Calibrated Allowable Actual allowable
Equipment No. against error errov limits Comments
Meter boxes FB-4 Wet test meter Y +0.02 ¥ 0.003 X Y +0.05 Y post-test

FB-5 AH @ :0.15 0.004 X

FB-6 (Y 10.05 Y post-test) 0.003 X

FB-7 0.000 X
Pitot tubes 278 Standard pitot See Appendix E X

379 tube X
Digital in- 124 Millivolt signals 0.5% 0.27% X
dicators 125 0.11% X
Thermocouples 178 ASTM-2F or 3F 1.5% 1.0% X
and stack 206 1.0% X
thermometer
Orsat ana- 14} Standard gas +0.5% 0.3% X
lyzer
Impinger 447 ASTM-2F or 3F +2°F 2°F X
thermometers 448 1.5°F X

449 1.5°F X

450 2.0°F X
Balance M-1 Type S weights 0.5 g 0.27 g X
Barometer 229 NBS traceable +0.10 in.Hg 0.01 X

barometer {0.20 post-test) in.Hg

Dry gas FB8-4 ASTM-2F or 3F +5°F 1.0°F X Inlet and outlet averaged
thermometers FB-5 2.2°F X

FB-6 1.1°F X

F8-7 2.5°F X
Probe nozzles 1A Caliper On 10.004 in, 0.002 X

18 0.001 X

1C 0.001 X

1D 0.003 X

2A 0.001 X

28 0.001 X

2C 0.001 X

20 0.001 X

8A 0.002 X

88 0.002 X

8c 0.000 X

8D 0.002 X




AUDIT REPORT DRY GAS METER

DATE: _ 2/4/53 CLIENT: _usern
BAROMETRIC PRESSURE (Pbar)’ 30.2 in. Hg METER BOX NO. 7B o« 7fn.,n ;O
ORIFICE NO. =y PRETEST v: /. 030
ORIFICE K FACTOR: Sdcexro ™ AUDITOR: PR
Orifice Dry gas Temperatures Duration
manometer meter Ambient Dry gas meter of
reading reading Tai/Taf Infet Qutlet run
oH VilVe T3/ Ti¢ Toi/Tof A
in H,0 £t3 °F o o
$95. 9e0 ¢ 73 70 - -
7.50 n - /9~—nn <37
~ Lo . 3uo 6y Vied 70 3 Ysec
Dry gas Average temperatures
meter Ambient Dry gas Vm Vm Audit
volume meter std act v Y
Vm Ta Tm deviation
£t3 °F °F £t3 £t3 %
SE LY 72 jo U7 | 0 7HT /.€2¢ >
v v
Mstd Mact
(17.647)( V. )(P. . + 2H/13.6) (1203)( @ )( k)P )
(T_+ 460) (T +460)1/2
/c. %77 JE. 747
Audit v vy deviation, %
Vo (v audit - y pre-test)(100%)
act
v (v audit)
Msta
J.020 R A

Audit y must be in the range, pre-test y +0.05 v

Figure 6-1a.
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Audit report dry gas meter.




AUDIT REPORT DRY GAS METER

DATE: 2/u /5% CLIENT: _Usepps
BAROMETRIC PRESSURE (Pbar)’ 3¢ 2 in. Hg METER BOX NO. +~B-5 TEAILC
ORIFICE NO. _ S PRETEST vy: _2.953
ORIFICE K FACTOR: -2 s/ "/ AUDITOR: __ /au/ Keinermguun
Orifice Dry gas Temperatures Duration
manometer meter Ambient Dry gas meter of
reading reading Tai/Taf Inlet Outlet run
o VilVg Tii/Tif Toi/Tof e
in H,0 i3 °F °F °F
)y 0l g0 w¥ 77 72
. ¥YS ~ o9
5 037 200] &5 78 72 /A e
Dry gas Average temperatures
meter Ambient Dry gas Vm Vm Audit
volume meter std act v Y
Vm Ta Tm deviation
£t °F °F £t3 £t ’
/0. See ¥ 7s” ,C 57 0,30 .99/ A
v v
Mstd Mact
(17.647)( Vo )(Pbar + AH/13.6) (1203)( ) K )(Pbar)
(T_+ 460) (T. + 460)1/2
m a
/0.5 2 /o.32
Audit vy vy deviation, %
Vi (y audit - y pre-test)(100%)
act
Vrn (y audit)
std
.75 —-0-2%

Audit y must be in the range, pre-test y +0.05 v

Figure

6-1b.

Audit report dry gas meter.




AUDIT REPORT DRY GAS METER

DATE: _ 2A5.2/c /53 CLIENT: os5&#e
7 77
BAROMETRIC PRESSURE (Pbar): 52 2 in. Hg METER BOX NO. F£4A ¢ v SR
ORIFICE NO. 3 PRETEST «+: &.96C
ORIFICE K FACTOR: & sy x2 ¢ AUDITOR: 4. &% riwg. .
Orifice Dry gas Temperatures Duration
manometer meter Ambient Dry gas meter of
reading reading Tai/Taf Inlet Qutlet run
oH VilVs Ti4/Tis Toi/Tor "
in H,0 3 °F °F °F
'/ l ZJ, ? _r é.‘ ~’:‘ Il/(' ( ¢ /3. 5;
745 G c/ 7 &3
Dry gas Average temperatures
meter Ambient Dry gas Vm Vm Audit
volume meter std act v Y
Vm Ta Tm deviation
£t3 °F °F £t3 £t .
25 7 ¢ 7 /A?f (1 FE C o o
v Vv
Mstd Mact
(17.647)( Vm )(Pbar + AH/13.6) (1203)¢( 2 )( K )(Pbar)
(T + 460) (T, + 460)1/2
/L7f Jr 4
Audit vy Y deviation, %
vm (v audit - vy pre-test)(100%)
act
v, (v audit)
std
0-9(.0 %4

Audit y must be in the range, pre-test y +0.05 y

Figure 6-1c.

Audit report dry gas meter.
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AUDIT REPORT DRY GAS METER

oaTe: _ 2/u /53 CLIENT: _ vse e
BAROMETRIC PRESSURE (Pbar): in. Hg METER BOX NO. f/3 -7  7K4rmw A
ORIFICE NO. e PRETEST v: /003
ORIFICE K FACTOR: . j59 #s0 7 AUDITOR: /. | /ibiver puwin
Orifice Dry gas Temperatures Duration
manometer meter Ambient Dry gas meter of
reading reading Tai/Taf InTet Qutlet run
M Vi/Vs Tii/Ts¢ Toi/Tof A
in Hy0 i3 °F °F °F
; ‘o Ll,,’/v/ A é;g '76; 72__ /L/ 90
- 17700 (s 77 72
Dry gas Average temperatures
meter Ambient Dry gas Vm Vm Audit
volume meter std act v Y
Vm Ta Tm deviation
£t3 °F °F £t3 £t %
e &8 7 il 23 /.13 259/ -/ 27
Vv v
Mstd Mact
(17.647)( Vm )(Pbar + AH/13.6) (1203)( @ ) K )(pbar)
(T "+ 460) (T, + 460)1/2
/1 227 /7. 13
Audit v Y deviation, %
Vo, (v audit - y pre-test)(100%)
act
Vm (v audit)
std
099/ -1 2%

Audit y must be in the range, pre-test y +0.05 v

Figure 6-1d. Audit report dry gas meter.
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THERMOCOUPLE DIGITAL INDICATOR
AUDIT DATA SHEET

ccs 24

TRAN C+0

Date 2/./53 Indicator No. Operator 2f2

Equivalent Digital indicator
Test Point Millivolt temperature, | temperature reading, Difference,
No. signal* O °F %
1 37 29 ¢, b
2 )02 2 93.7 g, b
3 457 44y L ¢ .3
4 127 /727 Q.0
;\W— =z ¢ Y

Are €S . 781y o4y
Percent difference must be less than or equal to 0.5%.

Percent difference:

(Equivalent temperature °R - Digital indicator temperature reading °R)(100%)
{Equivalent temperature °R)

Where °R = °F + 460°F

* These values are to be obtained from the calibration data sheet for the
calibration device.

Figure 6-2a. Thermocouple digital indicator audit data sheet.



/. e
Date BT

THERMOCOUPLE DIGITAL INDICATOR

(]
~
P

Indicator No. /J5

AUDIT DATA SHEET

Operator

K

TRhA 1w A+
F======:===:===========T=============f=====é2===========================
Equivalent Digital indicator

Test Point Millivolt temperature, | temperature reading, | Difference,

No. signal* OF% °F %

1 32 33 2 o, L

2 Jod 2 02, e.c

3 IS5 45/, o ©

4 Yy 1Ay c. 0

_ AU S e
fil Sw.Ts Y pege

Percent difference must be less than or equal to 0.5%.
Percent difference:

(Equivaient temperature °R - Digital indicator temperature reading °R){(100%)

(Equivalent temperature °R)

Where °R = °F + 460°F

* -
These values are to be obtafned from the calibration data sheet for the
calibration device.

Figure 6-2b. Thermocouple digital indicator audit data sheet.
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ON-SITE AUDIT DATA SHEET

7khiﬁz:ﬁ

Audit Name: F/3- 7 Date: Z2/t/s3 Auditor: /@

. Reference Value Max. Allowable
Equipment Reference Value Determined | Deviation Deviation
Meter box ASTM-3F at 5°F
inlet thermo. |ambient temp. Ly L9 /

Meter box ASTM-3F at 5 5°F

outlet thermo.|ambient temp. LY 1234 e

Impinger # 77 /| ASTM-3F at _ , 2°F

thermometer  |ambient temp. CF ;2 G

Stack 2 /79 ASTM-3F at . 7°F

thermometer  |ambient temp. % (- 7~ v4

or

Thermocouple |ASTM-3F at G2 7 72 5~ | Ssee table
stack temp.

Orsat e in 20.8% 0.7%

analyzer ambient air

Trip IOLM std. 0.5 grams

balance weight

Barometer Corrected* 0.20 in. Hg
NWS value

Reference temp. °F | 32-140 | 141-273 | 274-406 | 407-540 | 541-673 | 674-760

Max. deviation °F 7 9 11 13 15 17

* Correction factor:
NWS value (in. Hg) - [Altitude (ft)/1000(ft/in. Hg)] + 0.74 in. Hg**

** 0,74 in. Hg is the nominal correction factor for the reference barometer
against which the field barometer was calibrated.

If it is not feasible to perform the audit on any piece of equipment, record
"N/A" in the space provided for the data.

Figure 6-3a. On-Site audit data sheet.



/: /re.

ON-SITE AUDIT DATA SHEET

Audit Name: (£33 - Tlpern 8 Date: 2/¢/535  Auditor: %
Reference Value Max. Allowable

Equipment Reference Value Determined | Deviation Deviation

Meter box ASTM-3F at 5°F

inlet thermo. |ambient temp. L¥ 475” b

Meter box ASTM-3F at , ‘ 5°F

outlet thermo.|ambient temp. ;S VA e

Impinger*é777 ASTM-3F at 2°F

thermometer |ambient temp. LY Y </

Stack * 2ot |ASTM-3F at g5 Y 7°F

thermometer ambient temp. ¢

or

Thermocouple |ASTM-3F at 94 97 | 3 | see table
stack temp.

Orsat % 02 in 20.8% 0.7%

analyzer ambient air

Trip IOLM std. 0.5 grams

balance weight

Barometer Corrected* 0.20 in. Hg
NWS value

Reference temp. °F ] 32-140 | 141-273 | 274-406 | 407-540 | 541-673 | 674-760

Max. deviation °F 7 9 11 13 15 17

* Correction factor:

NWS value (in. Hg) - [Altitude (ft)/1000(ft/in. Hg)] + 0.74 in. Hg**

** 0,74 in. Hg is the nominal correction factor for the reference barometer
against which the field barometer was calibrated.

If it is not feasible to perform the audit on any piece of equipment, record
"N/A" in the space provided for the data.

Figure 6-3b.

On-site audit data sheet.



ON-SITE AUDIT DATA SHEET

C
Audit Name: FrA s T P Dater 2/ /s Auditor: #K
' Reference Value Max. Allowable

Equipment Reference Value Determined | Deviation Deviation
Meter box ASTM-3F at 5°F
inlet thermo. |ambient temp. L3 221 C
Meter box ASTM-3F at sy 5°F
outlet thermo.|ambient temp. “J % /
Impinger £,/ ASTM-3F at 2°F
thermometer 7> ambient temp. L éﬂ‘/ Lf
Stack ASTM-3F at 7°F
thermometer ambient temp.
or

£r+/-+, Thermocouple |ASTM-3F at o »ﬁk{ 7 18 4 See table

e stack temp.
Orsat % 0o in 20.8% 0.7%
analyzer ambient air
Trip I0LM std. 0.5 grams
balance weight
Barometer Corrected* 0.20 in. Hg

NWS value

Reference temp. °F | 32-140 | 141-273 | 274-406 | 407-540 | 541-673 | 674-760
Max. deviation °F 7 9 N 13 15 17

* Correction factor:
NWS value (in. Hg) - [Altitude (ft)/1000(ft/in. Hg)] + 0.74 in. Hg**

** 0.74 in. Hg is the nominal correction factor for the reference barometer
against which the field barometer was calibrated.

If it is not feasible to perform the audit on any piece of equipment, record
“N/A" in the space provided for the data.

Figure 6-3c. On-site audit data sheet.



ON-SITE AUDIT DATA SHEET

Audit Name: F£.3 o TN D Date: R/ ¢ /F3  Auditor: +K
Reference Value Max. Allowable

Equipment Reference Value Determined | Deviation Deviation
Meter box ASTM-3F at , . 5°F
inlet thermo. |ambient temp. LY LG 2
Meter box ASTM-3F at - . 5°F
outlet thermo.|ambient temp. ¢ Y Lo ! 2
Impinger? 745 |ASTM-3F at 2°F
thermometer |ambient temp. Ly L2 "
Stack ASTM-3F at 7°F
thermometer ambient temp.
or

. Thermocouple |ASTM-3F at 94 9 | o See table

stack temp. T T
Orsat % in 20.8% 0.7%
analyzer ambient air
Trip I0LM std. 0.5 grams
balance weight
Barometer Corrected* 0.20 in. Hg
NWS value

Reference temp. °F | 32-140 | 141-273 | 274-406 | 407-540 | 541-673 | 674-760
Max. deviation °F 7 9 11 13 15 17

* Correction factor:
NWS value (in. Hg) - [Altitude (ft)/1000(ft/in. Hg)] + 0.74 in. Hg**

** 0.74 in. Hg is the nominal correction factor for the reference barometer
against which the field barometer was calibrated.

If it is not feasible to perform the audit on any piece of equipment, record
"N/A" in the space provided for the data.

Figure 6-3d. On-site audit data sheet.



ISOKINETIC CALCULATION

SITE U.S. EPA TEST NO. j
RUN 44 | RUN 443| RUN $4c| RUN ac
3 ,
T o o e o corpecat 1o e Tt 61961 | 73020 | 40527| $B.5F
corrected for leakage 1f any lakage Y
retes exceed .L.). /1003 0.56€ ».983 | /030D
[
Y. *17.65xV_x V| ber e T“SLK . Pb"" in.Hg 3036 3030 | 3036 303
Pstd » ™ &H, in.H.0
» Ry 2.032 | 0.952 .87 |0.87
T o
To “R 5245 s19.5 | 35725 5077 ¢
v » dscf
Mstd widiy| 72.43:1) 6083 | 5436
:?lms?ff:!fer vapor at standard con- V.lc, 9 177.7 2844 1523 1571
v, = 0.04707v, . = V' .ft3
std std 9.3 5. L8 7.36 7.$T
Moisture content in stack gas. B
8 = g . ws 0./707 o.707 | ©-108 | ©./0
ws -y v _ o -
Pstd ) ¥std 1 Bws 0.F"> 0.993 - 872 .8?;
l‘a;%::t]::?u weight of stack gas, 9 C02 /;")r(a /3.0 /3.0 /3.6
My * 0.440 (3 CO,) + 0.320 (3 0,) % COs 2.7 2.% 2.3 2.2
* 0280 (34 0 3 O YN+ 300 9/ | sy | a4t | 5
"!; 1b/1b-mole 30,27 30.27 30.27 | 30,27
Molecular weight of stack gas.
Moo Mg (18, )+ 188, = Mg Tb/1b-mole | oo 5 | 2e 05 |28 55| 285¢
i;:fk velocity at stack conditions, Pstatic’ in.H,0 -0t 2L 6 _—
T
Vo * 85.9 0 (lve. V’TP-)J[——'—’“:' |:'s' 1n.Hg 30.32 30.32 30.32 30.3
s s Te» °R 277.3 72772.3 | 772.3 | 777
23 5949 | 0949 | osd1 | 0.7
Cp 0.54 o5t | o84 | o8
Voo Tos s72¢4| 5724|5237 | £7.3
Isokinetic vartation On, in. 0.224 0.227 | 211 2L
T .
$1e Puax Sau.p 9, min, 20 j20 /RO |jro
R
I' ] ll“ 20x P‘ x (l-l“) 21 /70.7 L8 ?ZQ 0 2. .

Fiaqure 6-4.

Isokinetic calculatione



As a check on the reliability of the method used to analyze
particulate samples, sets of filters that had been preweighed in
the lab and acetone blanks were submitted for thermogravimetric
analysis in a manner similar to the actual samples. Table 6-2
summarizes the results of blank filter and reagent analyses.

Audit solutions prepared by EPA were used to check the
analytical procedures and reagents for SO2 sampling analysis.
Table 6-3 presents the results of this analytical audit. Table
6-4 summarizes the results of SO2 reagent blank analyses. The
audit test and blank analyses show that the analytical techniques
were good.

Filter and deionized water blanks were analyzed to check the
reliability of the analytical methods used to determine nonwater-
soluble sulfate particulate. Table 6~5 presents the results of
the blank reagent analyses.

The sampling equipment, reagents, and analytical procedures
for this test series were in compliance with all necessary guide-
lines set forth for accurate test results as described in Volume

IITI of the Quality Assurance Handbook.*

*Quality Assurance Handbook for Air Pollution Measurement Sys-
tems, Volume III, EPA-600/4-77-027b, August 1977.
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TABLE 6-2. THERMOGRAVIMETRIC REAGENT BLANK ANALYSIS

1.D. Initial Net blank weight, mg
Sample type No. volume, ml Ambient | 160°C 232°C 316°C
Filter - CT341 NA 0.2 -0.3 -0.1 0.2
(Whatman
RA 934AH) C1832 NA 0.3 NA NA 0.3
Acetone €1881 368 0.6 1.1 0.2 -0.3
Acetone CT1882 372 4.3 NA NA 0.5

NA = Not applicable
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Plant L<cts

TABLE 6-3.

AUDIT REPORT SO

2

PN Number T 5 -

ANALYSIS

Date samples received 2.6 €3 Date analyzed A_ -8

Samples analyzed by (ruw.. Tl

Reviewed by 1. 3. nnott Date of Review 2-2 -t =
Sample mg SOy/dscm Source of | Accepted )
Number Determined Sample Value Difference
+,FCT
RS Al ¥ J1349 X -
(G794 3) TTLU&{pUJ’ 1434 o/
RS2
e el 20, 5 - — S o
' . 2765 /-u)(/\[fru&(‘ agl! 5 "/'J o
’(Tw%+>

(continued)
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TABLE 6-3 (continued)

Plant

[ L‘\,,{ R

PN Number -

Date samples received ¢ S Date analyzed S

Samples analyzed by N

Reviewed by C i ;AL Date of Review & - &~
Sample mg 50,/dscm Source of | Accepted )
Number Determined Sample Value Difference
TR )

S -y " . - =

- B /i - v \,{ 1o ! [= . i - = /
oL SN Towgeem | 2503 + g 3




TABLE 6-4. SO, REAGENT BLANK ANALYSES
I[.D. Net blank weight, mg
Sample type No. as SO, as H2504
80% IPA CT944 - <0.3
80% IPA/Filter CT943 - <0.2
10% Hydrogen CT1991 <0.3 -
peroxide CT992 <0.3 -
Water CT901 <0.3 -
CT902 <0.2 -
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TABLE 6-5. NONWATER-SOLUBLE SULFATE PARTICULATE
REAGENT BLANK ANALYSIS

Net weight of C a lv NWSSP
I.D. particulate plus S0,, evap’ blank
Sample type No. ammonium sulfate, mg mg/1Qter mi weight, mg
Filter CT889 2.8 1.98 235 2.2
Acetone CT901 0.8 <1.00 305 0.8
Filter CT890 1.1 1.91 235 0.5
Acetone CT902 1.3 <1.00 215 1.3
Filter CT883 3.6 1.89 235 3.0
Acetone 1897 3.1 1.55 235 2.6
Filter CT898 2.8 <1.00 235 2.8
Acetone CT899 2.7 <1.00 235 2.7
Acetone CT900 3.1 2.24 235 2.4

qp 15-m1 aliquot was removed from sample for ion chromatography analysis.
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APPENDIX A

COMPUTER PRINTOUTS AND EXAMPLE CALCULATIONS



FIELD DATA

PLANT DATE 02707783
SAMPLING LOCATION UNIT 2 EAST RUN NUMBER 1AMSBNW
SAMPLE TYPE PARYIC SO03 SO02 PROBE LENGTH & TYPE S FT GLASS
OPERATOR PR RA NOZZLE 1A ¢ 1,0, o223
AMBIENTY TEMP, (NEG,F) 63, ASSUMED MOISTURE 10.0

BAR PRESS, (IN HG) 30.06 SAMPLE BOX NUMBER

STATIC PRESS,(IN,H20) =.60 METER 80X NUVBER F87y
FILTER NUMBER(S) 3531017 METER HEAD OIFF, 1,72
STACK INSIDE DTM,(IN) 162,00 «00

P1TOT TURE COEFF, .84 PROBE HEATER SETTING 320,
THERM, NO, HEATER BOX SETTING 320,
LEAKAGE «000 CFM @ 10.0 IN,HG

METER CALIR, FACTOR 1.003 K FACTOR 1161.9

READ & RECORD NATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLOCK GAS METER VELOCITY ORIFICE PRESSURE 37TACK DRY GAS METER PUMP SAMPLE IMPINGER

POINT TIME TTME READING HEAD DIFFERENTIAL TEMP TEMP VACUUM BOX TEMP TEMP
NO. (MIN.) (2a=HR (CULFT.)  (IN.H20) (IN.H20) (DEG.F) (DEG.F) (IN.HG) (DEG.F)  (DEG.F)
cLnek) cesocsnrecccaanee cencrcoceccvnen
DESIRED ACTUAL INLET OUTLETY
INITY 0 950 436,809
10,0 0 242,715 o710 1,08 1.08 30S. 63, 62, 4,0 330, a9,
20,0 0 448,212 o710 1.08 1,08 306, 6a, 62, 4,0 319, a9,
30,0 0 453,974 <710 1,08 1.08 307, 67, 62, 4,5 330, a9,
40,0 0 459,541 «650 .99 «99 305. 710, 62. S.0 332, a7,
50.0 0 464,999 «650 .98 L 307, 12, 62, 6,0 310, a7,
60,0 0 ar71.123 .680 1,03 1.03 308, 12, 62, 6.0 311, a9,
70,0 0 476,434 «680 1,03 1.03 309, 74, 64, 6.5 319, 48,
80,0 0 482,099 .680 1.03 1,08 307. Ta, 64, 6.5 317, a8,
90,0 0 487,859 700 1.06 1.06 309, 74, 65, 7.5 325, as,
100,0 0 493,419 «650 .98 .98 3o8. 74, 65, 8,0 328, a8,
110,0 0 498,932 «650 <98 98 3os, 13, 66, 8,0 328, a8,
120,0 1150 504,527 «650 .98 .98 308, T4, 65. 8,5 315. St.
TOTALS 120,0 67.718

AVERAGE 1.02 1.03 307. 1L, 63, 6,2 322, Qs8,



PARTICULATE FIELD DATA 8 RESULTS TABHULATION

PLANT= NAME AND ADDRESS

TEST 1AMSBNW UNET 2 EAST

TEST DATE

18 TIME=START

TF TIME=FINISH

17 NET TIME OF TVEST, MIN,

NP NET SAMPLING POINTS

Y METER CALIBRATION FACTOR

ON SAMPLING NOZZLE DIAMETER

CcP PITOT TUBE COEFFICIENTY

PM AVERAGE ORIFICE PRESSURE
DROP

UL VOLUME OF ORY GAS SAMPLED
AT METER CONDITIONS

™ AVERAGE GAS METER TEMP

VMSTD VOLUME OF DRY GAS SAMPLED
AT STANDARD CONDITIONS=

vLC TOYAL H20 COLLECTED IN
IMPINGERS AND SILICA GEL,ML.,

VNC VOLUME OF WATER VAPOR
AT STANDARD CONDITIONS

awo PERCENT MDISTIHRE 8Y VOLUME
(CHECX AGAINST SATURATION
POINT HAS BEEN MADE,.)

FMD MOLE FRACTION DRY GAS

PCO2 PERCENT CO02 BY VOL., DRY

P02 PERCENT 02 BY VOL,, DRY

PCO PERCENT €O BY VOL,, DRY

PN2 PERCENT ‘N2 BY vOL,., DRY

MD MOLECULAR WT=DRY STACK GAS

TEST TEAM LEADER

PR RA

ENGLISH UNITS
02/7/01/83

950
1150

120.0

12
1.003
«223 IN
.88

1,03 [IN=H20

67.718 CU=~FT

67,2 F

68,519 SCF

184,.9

8.703 SCF

11.27

.887
13.35
2.45
«00
84,20

30.23

METRIC UNITS
02707783

950
1150

120,0
12
1.003
5.7 MM
.84

26,1 MM=H20

1,918 CU~M

19.5 C

1.940 SCM

184,9

«246 SCM

11.27

.887

13.35
2.45

84,20

30,23



=

MWS
PR
PS1
PS

s

vs

AS
08sTD
0s
180

cs

MOLECULAR WT=STACK GAS

BAROMETRIC PRFSSURE

STATIC PRES OF STACK GAS

STACK PRES, ARS,
AVERAGE STACK TEMP

AVG STACK GAS VELOCITY
STACK AREA

STACK FLOW RATE, DRY#
ACTUAL STYACK FLOW RATE
PERCENT ISOKINETIC

AMBIENT PARTICULATE
MG. EPA S

AMBIENT PARTICULATE

DEG F, 29,92 IN,HG,

28,86
30.06
~.60
X0.02
307,
53%.6
20612,
17546932,
28644928,
103,0

100,0

«0225 GR/DSCF+

IN=HG
IN=H20
IN=HG
F

FPS

SQ=-IN

SCFH

ACFH

28.86
763,52
=-15,24
762,40
153,

16,9

13,294

496877,
811139,
103,0

100,0

51.54S

MM=HG
MM=H20
MM=HG
c

MPS
SQemM
SCMH

ACMH

MG/DSCM



EXAMPLF PARTICULATE CALCULATIONS TFST NO,1AMSBW

UNIT 2 EAST

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
VMSTD = (17,647 a VM & ¥ » (PB + PM / 13,6)) /7 (TM ¢ 460,)
17.647 = 67,718 » 1,003 »« ( 30,06 ¢« 1,029 /7 13,6)

VMSTD = wcecvecccvcecncncavmcncanacncccercnarsancscaananscnsaanans = 6A.519 DSCF

( 67, ¢ a60,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VNC = ,08707 « VLC

VNC = ,04707 » 185, = 8,70 3CF

PERCENT MOISTURE IN STACK GAS
BWO = (100, * VWC) / (VMSTD ¢ VWC)
100, » 8.70

BHND 3 cwecceavncscvwcrncocvevwccannses 3 11,27 PERCENT
68,519 + 8,70

MOLE FRACTION OF DRY STACK GAS
FMD = (100, = BnO) / 100,
100, - 11,3

FMD 8 weoccevececcvcacccsecvecnss 3 .as’

100,

AVERAGE MOLECULAR WETIGHT OF DRY STACK GAS
MD = (PC0D2 » ,44) + (P02 » ,32) ¢ (PN2 + PCO) « ,28

MD = (13,35+248/7100) + ( 2,8232/100) ¢ ((84,2+ .0) *» 28/100 = 30,23

MOLECULAR WEIGHT OF STACK GAS
MWS = MD % (1, = (BWO/100)) + 18, » (BWO/100)

MNS = 30,23+ (1, -(11,27/7100)) + 18, » (11,27/100) = 28,86



STACK GAS VELOC1TY AT STACK CONDITIONS
DELP = SUM, OF THE SORT(VH = (TS + 460.))
V8 = 85,89 » CP » DELP / (SORT(MWS « PS) = PNTS)

V3 = 85,49 &« .88 » 273,377 / (SORT( 28.86 « 30.02) + 12, = 55.59 FP3

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
0S = VS « AS » 3600/144

N8 = 55.59 » 20612, 3600/1484 = 286448928, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
08STD = 17.647 » 0S8 » PS » (1, = (BWO/J00)) /7 (73 ¢ a60.)
17,687 » 2h644928, » 30,02 » (1, - (11.277100))

0SSTD £ wececccacccccascsresccnraccerasccancsrcasnsnacnanse T 17546932, SCFHM

( 307, + 460,)

PERCENT ISOXINETIC
IS0 = (305,589 (78¢4860,))%((0.,002669%VLC)+(VMrY#(PB+(PM/13,6))/7(TM2a60,)))/7(TTaVS2PSaDN2DON)
(305,580 ( 307.+4860,))2({(0.002669+ 185,.)¢( 67.,71821,0030( 30,06¢( 1.029/713,6))7( 67,4460,)))

(LD IR BT TR P P R P T P P P R R P R DL R L R R S L DL D DR DL LI I L L R L LIS LIRS L L XL L X L L L '03.05 PERCENT

120, » 55.59 » 30,02 » ,223 » 223

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
€S =2 0,001 » MN & 15,43 /7 VMSTD

€CS = 0.001 » 100,0 » 15,43 / 68,519 = +0225 GR/DSCF



L-Y

FIELD DATA

PLANT DATE 02/07/83
SAMPLING LOCATION UNIT 2 EAST RUN NUMBER 1BMSBW
SAMPLE TYPE PART S0a8 S0°2 PROBE LENGTH & TYPE 6 FT GLASS
DPERATOR PR RA NOZZLE 18 ¢ 1.0, 221
AMRIENT TEMP, (NEG,F) 63, ASSUMED MOTISTHRE 10.0
BAR,PRESS, (IN,HG) 30,06 SAMPLE BOX NUMBER

STATIC PRESS, (IN,H20) 60 METER BOX NUMBER FBe
FILTER NUMBER(S) 3531016 METER HEAD DIFF, 1.50
STACK INSIDE OTM,(IN) 162.00 «00

PITOT TURE COEFF, .84 PROBE HEATER SETTING 320,
THFERM, NO, HEATER 80X SETTING 320,
LEAKAGE «012 CFM 3@ 11,0 IN.HG

METER CALIB, FACTOR «960 K FACTOR 977.4

READ & RECORD DATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLOCK GAS METER VELOCITY ORIFICE PRESSURE STACK DRY GAS METER PUMP SAMPLE IMPINGER

POINT TIME TIME READING HEAD DIFFERENTIAL TEMP TEMP VACUUM BOX TEMP TEMP
NO. (MIN.) (2a-HR (CU.FT,) (IN.H20) (IN,.H20) (DEG,F) (DEG.F) (IN.,HG) (DEG.F) (DEG.F)
DESIRED ACTUAL INLET OUTLET
INIT 0 950 949,932
10,0 0 955,850 «710 .91 91 305, 59, 60, 1.0 319, a6,
20,0 0 961.680 «710 <91 .91 306, 59. 60, 1.0 310, Q6.
30,0 0 967,575 «710 «90 90 307, 62, 60, 1.5 317, a6,
40,0 0 973,272 «h50 .83 -83 30S, 64, 60, 1.0 320. a7,
50.0 0 979,000 +650 .83 .83 307, 66, 60, 5.0 321. a7,
60,0 0 985,015 «680 .87 «87 308, 67, 60, 6.0 313, 48,
70,0 0 990,558 «680 .86 86 309, 68, 60, 6,0 313, a7,
80,0 0 996,418 «680 .87 .87 307. 68, 61. 6,5 308, a7,
90,0 0 2.290 «700 .89 -89 309, 68, 60, 7.5 318, a7,
t00,0 0 8,000 «650 .A3 «83 308, 68, 60, 7.5 319, a7,
110.0 0 13,764 «650 .83 «83 308. 68, 60, 8,0 32a. a7,
120,0 1150 19,509 «650 .83 .83 3Jos. 67, 60, 8,0 3ea, S57.
TOTALS 120,0 69.577
AVERAGE .86 «86 307. 6S. 60, 4,9 317. a8,



PARTICULATE FIELD DATA & RE

PLANT> NAME AND ADDRESS

TEST 1BMSBW UNIT 2 EAST

TEST DATE

;;------- TIME=-START

TF TIME~FINISH

T NET TIME OF TEST, MIN,

NP NET SAMPLING POINTS

Y METER CALIBRATION FACTOR

ON SAMPLING NOZZLE DIAMETER

cep PITOV TUBE COEFFICIENT

PM AVERAGE ORIFICE PRESSURE
DROP

VM VOLUME OF DRY GAS SAMPLED
AT METER CONDITIONS

™ AVERAGE GAS METER TEMP

VMSTD VOLUME OF DRY GAS SAMPLED

AT STANDARD CONNDITIONSH

vLe TOTAL H20 COLLECTED IN
IMPINGERS AND SILICA GEL,ML.

VNC VOLUMF OF WATER VAPOR
AT STANDARD CONDITIONS»

8wo PERCENT MOISTURFE BY VOLUME
(CHECK AGAINST SATURATION
POINT HA3 BEEN MADE,)

FMD MOLE FRACTION DRY GAS

PCo2 PERCENT C02 8Y VOL., DRY
PO2 PFRCENT 02 BY VOL., DRY
PCO PERCENT CO BY VNL,, DRY
PN2 PERCENT N2 AY VOL., DRY

MD MOLECULAR WT=NDRY STACK GAS

SULTS TABULATION
TEST TEAM LEADER

PR RA

ENGLISH UNITS
02/07/83

950
1150

120,0

12
«960
«221 IN
-84

«86 INeNH20

69,577 CU~FT

62,7 F

67,929 SCF

182.1

8.571 SCF

11,20

+.888
13,35
2.45
«00
84,20

30.23

METRIC UNITS
02707783

950
1150

120,0
12
<960
5.6 MM
.84

21.9 MM=H20

1.970 CU=M

17.1 c

1.924 SCM

182.1

«243 SCM

11,20

.888
13.35
2.45
«00
84,20

30,23



MNWS MOLECULAR WT=-STACK GAS 28,86 28.86

PA BAROMETRIC PRESSURE 30.06 IN=HG 763.52 MMeHG

PSI STATIC PRES OF STACK GAS c.60 IN-H20 «15.24 MM=H20

PS STACK PRES, ABRS, 30,02 IN=HG 762,80 MM<HG

TS AVERAGE STACK TEMP 307, F 153, c

vs AVG STACK GAS VELOCITY S5.6 FPS 16.9  MPS

AS STACK AREA 20612.  SO-IN 13.298 Sn-M

0ssTD STACK FLOW RATE, DRYa 17557520, SCFM 297176, SCMH

s ACTUAL STACK FLOW RATE 28640920, ACFH 811025, ACMH

180 PERCENT ISOKINETIC 104.0 10a,0

MN AMBIENT PARTICULATE 100.0 100.0

MG, EPA 5

cs AMBTENT PARTICULATE .0227 GR/DSCFe 51,993 MG/DSCM

> *t 68 DEG F, 29.92 IN.MG,

o



0T-¥

EXAMPLE PARTICULAYE CALCULATIONS TEST NO,18BMSBW

UNIT 2 EaST

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
VMSTD = (17,647 » VM & Y = (PB ¢+ PM /7 13,6)) 7 (TM ¢+ 4a60,)
17,647 » 69,577 » ,90 s ( 30,06 ¢+ .863 7/ 13.6)

VMSTD = eccocanmcnrreacweccccrasanvssransrnrnreancereravercconevecase

( 63, ¢ 860,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VWC = ,04707 » VLC
VWC = ,048707 = 182, = 8,57 SCF

PERCENT MOISTURE IN STACK GAS
BWO = (100, » VNC) /7 (VMSTD ¢ VKWC)
100, » 8.57

B"o 2 coweoncevessncensoewescees l‘.zo PERCENY
67,929 ¢ 8.57

MOLE FRACTION OF DRY STACK GAS
FMD = (100, = BwWO) /7 100,
100, ~ 11.2

FMD 2 ecceccncccnccoscoccccsvoon ¢ .oae

AVERAGE MOLECULAR WETIGHYT OF DRY STACK 6AS
MG = (PCO2 & .88) ¢ (P02 & ,32) ¢+ {PN2 + PCO) = .28

MD = (13,35+44/100) + ( 2,8432/100) ¢ ((84,2¢ ,0) « 28/100 =

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, = (BwND/100)) ¢ 18, + (RWO/100)

MNS = 30,23+ (1, =(11,20/100)) ¢ 18, * (11.20/7100) = 28.86

30.23

67,929 DSCF



TT-¥¢

STACK GAS VELOCITY AT STACK CONDITIONS

DELP = SUM, OF THE SORT(VH « (T8 + 460,))

VS = 85,49 « CP » DELP / (SQRT(MWS a PS) = PNTS)

VS = 85.49 & .84 &« 273,377 / (SORT( 28.86 « 30,02) =« 12, = 55.58 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
NS = VS + AS » 3600/144

a8 = 55,58 » 20612, 36007144 = 286480920, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
GSSTD =z 17,647 » Q8 » PS » (1, = (AWO/100)) 7/ (T8 + as0,)
17.647 » 285680920, » 30,02 » (1, - (11,20/100))

0SSTD = cecccccccccenconcccrorsconscncscrorraccnacecemaanee £ 17557520, SCFH

( 307, ¢ Qp0,)

PERCENT ISOKINETIC
180 = (305.582(T8+860,))*((0,0026692VLC)+(VMaYr(PB+(PM/13,6))/(TMe8560,)))/(TTaV3aPSaDNeDN)
(305.58+( 307.+4460,))2((0.002669% 182,)+( 69,577+ ,960~( 30,06¢( 0863/713,6))/7( 63.4860.)))

T I T T T T T T T T T T T o o T T T T T ‘03.95 PFRCENT

120, = 55,58 » 30,02 = 221 » 221

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
CS = 0,001 ~« MN » 15,43 7 VMSTD

€S = 0,001 100,0 « 15,43 / 67.929 = «0227 GR/DSCF



PLANT
SAMPLING LOCATION

SAMPLE TYPE
OPERATUR

AMBIENT TEMP,(DEG,.F)

BAR ,PRESS, (IN,HG)

STATIC PRESS, (IN,H20)

FILTER NUMBER(S)

STACK INSIDE DIM, (IN)

PITOT TUBE COEFF,
THERM, NO,
LEAKAGE

METER CALIB, FACTOR

UNIT Tw0O EAST
M=5H
CLAKKE

o4,

30,06

-,60
3531015
162,00

<84

2le

«000 CFM 2
«983

.oo

READ & RECORD DATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLOCK

POINT TIME TIME
CLOCK)

INITY 0 950

e 10.0 1000

t 20,0 1010

; 30,0 1020

40,0 1030

50,0 1040

60,0 1050

70.0 1100

80.0 1110

90,0 1120

100,0 1130

110,0 1140

120,0 1140

TOTALS 120.0

AVERAGE

GAS MEVER VELOCITY

READING HEAD

(CU.FT.) (IN.H20)
53.396
59.325 o710
64,300 o710
69,800 «710
T4.640 «650
80,000 «650
85.650 «680
91,210 680
96,275 «680
102,000 700
106,845 «650
113,071 0650
118.356 <650
64,960

FIELO DATA

10,0 IN,HG

ORIFICE PRESSURE

DIFFERENTIAL
C(IN.H20)
DESIRED ACTUAL
1.09 1.10
1.09 1.09
1.09 l.09
1,00 1.00
1.00 1.00
1.04 1.00
1.04 1.00
1.08 1.00
1.07 1.10
<99 1.00
«99 1.00
«99 1.00
1.04 1.03

STACK
TEMP
(DEG.F)

305.
306.
307.
305.
307,
308.
309,
307.
309.
308,
3os.
308,

307.

ODATE
HUN NUMBER

PRUBE LENGTH & TYPE
NOZZLE P lube
ASSUMED MOISTURE
SAMPLE BUX NUMBER
METER BOX NUMBER
METER HEAD DIFF,

PROBE HEATER SETTING
HEATER BOX SETVING

K FACTOR

DRY GAS METER PUMP

1

SAMPL

02/07/83
1CMSB

6FT GLASS
221
10.0

F85
l.e“

320,
320,

174,2

E IMPINGER

TEMP VACUUM BOX TEMP TEMP
(DEG.F) (IN,HG) (DEG.F) (DEG.F)
INLET OUTLET

Y-8 62, 5.0 315, 51.
62, 62. 5.0 328, Se,
67, b2, 5.5 323, S2.
Te. 63, 6,0 330. 49,
T4, 64, 6.5 332, a9,
7S, 6a, 7.0 320. a8,
76, 6S, 7.0 315. 49,
T6. 66, 7.5 322, a9,
T8, 66. 8.5 325. 50.
76, 66, 9,0 317. 49,
T6. 66, 9,5 321. S0,
17. 66, 9.5 317. a8,
3. 64, T.2 3ee. 50,



€T-¥

PARTICULATE FIELD DATA & RESULIS TABULATION
PLANT= NAME AND ADDRESS TEST TEAM LEADER

CLARKE

TEST 1CMSB UNIT TWO EAST

ENGLISH UNITS

TEST DATE 02/07/83

T8 TIME«START 950

TF TIME=~FINISH 1140

LA NET TIMt OF TVEST, MIN, 120,0

NP NET SAMPLING POINTS 12

v METER CALIBRATION FACTOR «983

DN SAMPLING NOZZLE DIAMETER 221 IN

ce PITOT TUBE COEFFICIENT <84

PM AVERAGE ORIFICE PRESSURE 1.03 1IN=H20
OROP

VM VOLUME OF DRY GAS SAMPLED 64,960 CU~FT
AT METER CONDITIONS

™ AVERAGE GAS METER TEMP 68,5 F

VMSTD VOLUME OF DRY GAS SAMPLED 64,260 SCF
AT STANDARD CONDITIONS#

vLC TOVAL H20 COLLECYED IN 177.0
IMPINGERS AND SILICA GEL,ML,

VWC VOLUME OF WATER VAPOR 8.331 S8CF
AT STANDARD CONDITIONS#

BwO PERCENT MUISTURE BY VOLUME 11.48
(CHECK AGAINST SATURATION
POINT HAS HEEN MADE,)

FMD MOLE FRACTION DRY GAS «885

PCcoe PERCENT CO2 BY VOL., DRY 13,35

P02 PERCENT 02 BY VOL., DRY 2.45

PCO PERCENT CO BY VOL,, DRY «00

PN2 PERCENT .N2 BY VOL., DRY 84.20

MD MULECULAR WT-DRY STACK GAS 30.23

METRIC UNITS

02/707/83

950
1140

120.0
1e
«983
S.6
.84

26,2

1.839

20.3

1.820

177.0

.236

11.48

885
13.35
2.45
«00
84,20

30,23

MM

MM=H20

CU-M

SCM

SCM



MNWS
PB
PSI
PS

T8

Vs

AS
QssTD
'k
130

MN

cs

g
[ n
>

MOLECULAR WT=STACK GAS
BAROMETRIC PRESSURE
STATIC PRES OF STACK GAS
STACK PKES, ABS,

AVERAGE STACK TEMP

AVG STACK GAS VELOCITY
STACK AREA

STACK FLOW RATE, DRY«
ACTUAL STACK FLOW RATE
PERCENT ISOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

68 DEG F, 29.92 IN.HG,

28.83
30.06
~eb0
30,02
3u7.
55,6
20612,
17513744,
28657476,
98.6

336,17

«0808 GR/DSCF»

IN=HG
1N=H20D
IN=HG
F

FPS

SQ=IN

SCFH

ACFH

28.83
763.52
~15.24
762.40
153,

17.0

13.298

495937,
811494,
98.6

336.17

185,052

MM<HG
MM«N20

MM=HG

MPS
Q=M
SCMH

ACMH

MG/DSCM



ST-¥

EXAMPLE PARTICULATE CALCULATIONS TEST NO. 1CMSB

UNIT TWU EAST

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
VMSTD = (17,647 & VM & ¥ » (PB + PM / 13,6)) / (TM + 460,)
17.647 » 68,960 » ,983 & ( 30,06 ¢+ 1,032 / 13.6)

VMSTD 2 ecrcccccccenccncsvcnccanncccscmrncccanrcnncnevonanoneee = 64,260 DSCF

( 68. ¢+ 460,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VWC = ,04707 » VLC
VWC = ,04707 ~ 177, = 8.33 SCF

PERCENT MOISTURE IN STACK GAS
BWO = (100. = VWC) 7/ (VMSTD « VNWC)
100, » 8.33

BWO B cecccncmcccccnancancvances = 1],48 PERCENT
64,260 + 8.33

MOLE FRACTION OF DRY STACK GAS
FMD = (100, - BwO) / 100,
100. = 11.5

FMD 2 ececccvacveaceccccvaccccessces 2 <889

100,

AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS
MO = (PCO2 » ,44) ¢ (P02 v ,32) ¢ (PN2 + PCO) » ,28
MD = (13,35+44/100) ¢ ( 2,8232/100) + ((8a,2+ ,0) = 28/100 = 30.23

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, = (BWO/100)) ¢+ 18, * (BW0/100)

MWS 2 30,23+ (1, ~(11.88/100)) + 18, * (11.487100) = 28.83



9T~V

STACK GAS VELOCITY AT STACK CONDITIONS
DELP = SUM, OF THE SQRY(VH & (TS + 460.))
VS = 85,49 » CP ~ DELP / (SORT(MWS « P3S) « PNTS)

VS = 85,49 » .84 & 273,377 / (SORT( 28.83 » 30,02) » 12, = 55.61 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
@S = VS » AS = 36007144

08 = 55.61 * 20612, 3600/144 = 28657476, ACFH

STACK 6AS VOLUMETRIC FLOW AY STANDARD CONDITIONS
QSSTD = 17.647 » GS « PS * (1, = (BWO/100)) 7 (TS + 4dev.)
17.647 » 28657476, » 30.02 » (1, = (11.48/100))

USSTD 2 evceswwccceccemcsvemcncvecccrecnnacesnsvaesmeceannens I 17513744, SCFH

( 307. ¢ 4b60.)

PERCENT ISOXKINETIC
ISO 5 (305,504 (7344860,.))*((0.0026692VLC)+(VMeY2(PB+(PM/13,6))/7(TM#+460.)))/(TTaV3aPS2DNaDN)
(305.58%( 307.44860,))2((0,002669» 177,.)+( 64,960 ,9832( 30,06¢( 1.032/713.6))/( 68,¢460,)))

lso L N T L L e Y R P Y L L LT R PR LR R L DI PR P LR LR L R LR R R S L L L L L L O 96.59 PERCe“‘

120, » 55.61 = 30,02 » ,221 » .221

PARTICULATE LOADING == EPA METHOD S (AT STANDARD COUNDITIONS)
CS = 0,001 » MN * 15,43 /7 VMSTD

CS = 0,001 » 336,7 *» 15,43 / 64,260 = «0808 GR/DSCF
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FIELD DATA
PLANT DATE 02/07/83
SAMPLING LOCATYION UNIT TWO FAST RUN NUMBER 1DMSB
SAMPLE TYPE M58 PROBE LENGTH & TYPE S FT GLASS
OPERATOR CLARKE NOZZLE s 1.0, «215
AMBIENT TEMP,(DEG,F) 64, ASSUMED MOISTURE 10,0
BAR,PRESS, (IN,HG) 30,06 SAMPLE BOX NIMBER
STATIC PRESS, (IN.H20) .60 METER ROX NUMBER FBa
FILYER NUMBRER(S) 3531014 METER HEAD DIFF, 1.88
STACK INSIDE OTM,(IN) 162.00 .00
PITOT TUBRE COEFF, -84 PROBE HEATER SETVING 320.
THERM, NO, 206 HEATER BOX SETTING 320.
LEAKAGE +000 CFM @ 8.0 IN.HG
METER CALIB. FACTOR 1,030 K FACTOR 1174,2
READ & RECORD NATA EVERY 10,0 MINUTES
TRAVERSE SAMPLE CLOCKX 6AS METER VELOCITY ORIFICE PRESSURE STACK DRY GAS METER PUMP SAMPLE IMPINGER
POINT TIME TIME READING HFAD DIFFERENTIAL TEMP TEMP VACUUM BOX TEMP TEMP
NO, (MIN,) (2a=HR (CUFT,) (IN.H20) (IN.H20) (DEG,.F) (DEG.F) (IN.HG) (DEG.F) (DEG.F)
CLOCK) ccesssssccsccccccs coscsncccccas
DESIRED ACTUAL INLET OUTLETY
INLT 0 950 622,701
10,0 1000 629,129 o110 1,09 1,10 305. 58, 60, 2.0 307, 49,
20.0 1010 633,433 «.710 1,09 1.10 306, 60, 59, 2.5 33a, 50,
40,0 1030 643,625 «650 1,00 1.00 305, 6S, 60, 3.5 a1, a8,
50,0 1040 648,656 +650 1.00 1.00 307. 68, 60, 3.5 31S5. a8,
60,0 1050 654,150 «h80 1,04 1.00 308, 68, 60, 4,0 317, a8,
70,0 1100 659.210 680 1,04 1.00 309. 68, 62, 4,5 328, a9,
80,0 1110 663,750 680 1.04 1.00 307. 68, 62, 5.0 334, St.
90,0 1120 669,100 <700 1,07 1.10 309, 68, 62, 6.0 319, 50.
100,0 1130 674,125 «650 «99 1,00 308, 67, 62, 6.5 319, a9,
110.0 1140 679,815 «650 «99 1.00 304, 67. 62. 6.5 332. a8,
120,0 1150 684,453 «650 .99 1,00 308, 66, 61, 7.0 336. 48,
TOTALS 120.0 61.752
AVERAGE 1,04 1,03 307. 6S. 6t, 4.5 324, a9,
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PARTICULATE FIELD DATA & RESULTS TABULATION
PLANT= NAME AND ADDRESS TEST TEAM LEADER

CLARKE

TEST 1DMS8 UNIT TwWO EAST

ENGLISH UNITS

TEST DATE 02/07/83

18 TIME=START 950

IF TIME=FINISH 1150

14} NFEY VTIME OF YEST, MIN, 120,00

NP NET SAMPLING POINTS 12

Y METER CALIBRATION FACTOR 1.030

DN SAMPLING NO2ZLE DIAMETER «.215 N

cP PITOT TUBE COEFFICIENT .84

PM AVERAGE ORJIFICE PRESSURE 1,03 IN=H20
DROP

VM VOLUME OF ORY GAS SAMPLED 61,752 CU~FT
AT METER CONDITIONS

™ AVERAGE GAS METER TEMP 63,1 F

VM8 TD VOLUME OF DRY GAS SAMPLED 64,665 SCF
AT STANDARD CONDITIONSe

vLC TOTAL H20 COLLECTED IN 172.9
IMPINGERS AND STLICA GEL,ML,

NC VOLUME OF WATER VAPOR 8.138 SCF
AT STANDARD CONDITIONS»

BWO PERCENT MOISTURE RY VOLUME 11.18
(CHECK AGAINST SATURATION
POINT HAS REEN MADE.)

FMD MOLE FRACTION DRY GAS .888

pco2 PERCENT CO02 BY VOL., DRY 13.35

PO2 PERCENT 02 BY VOL.» DRY 2.45

PCO PERCENT CO BY VhL., DRY .00

PN2 PFRCENT N2 RY VOL., DRY 84,20

MD YOLECULAR WT=NRY STACK GAS 30.23

METRIC UNITYS
02707783

950
1150

120,0
12
1.030
5.5 MM
.84

26.2 MM=H20

1.749 Cu=M

17.3 c

1.831 SCM™

172.9

«230 SCM

11,18

+08A8

13,35

2.45

84,20

30,23



MWNS MOLECULAR WT=-STACK GAS 28.87 2R .87

P8 BAROMETRIC PRFSSURE 30,06 IN<HG 76%,52 MM=HG
PS1 STATIC PRES OF STACK GAS3 .60 IN=~H20 -15,28 MM=H20
PS STACK PRES, ASS, 30.02 IN-HG 762.80 MM=HG
LE ) AVERAGE STACK TEMP 307, F 153, c
vs AVG STACK GAS VFLOCTTY 55.6 FPS 16.9 MPS
AS STACK AREA 20612, SQ=-1IN 13.298 SQ=-M
98870 STACK FLOW RATE, DRY» 17561684, SCFH 497294, SCMH
Qs ACTUAL STACK FLOW RATE 28639348, ACFH 810981, ACMH
180 PERCENT ISOKINETIC 104,5 104,5
MN AMBIENT PARTICULATE 309,3 309.3

MG, EPA S
cs AMBIENT PARTICULATE «0738 GR/DSCF« 168,928 MG/DSCHM

A * 68 DE6 F, 29,92 IN,HE,
—
O
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EXAMPLF PARTICULATF CALCULATIONS TEST NO. 1DMSH

UNIT TwD EAST

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
VMSTD = (17.687 # VM » Y = (PB ¢+ PM /7 13.6)) 7 (TM ¢ 4a60.)
17.647 » 61,752 » 1,030 =« ( 30,06 ¢+ 1,033 7 13.6)

VMSTD T wemecermccemcccccswcsseaccscesesserrsresccrasmressanss 64,665 DSCF

( 63, ¢ 460,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VWC = ,04707 » VLC

vig = 08707 » 173, = 8,18 SCF

PERCENT MOISTURE IN STACKX GAS
BWO = (100, ¢ VWC) 7/ (VMSTD ¢ VNWC)
100, » 8.14

BWO 8 cccceccerccsscsaccseasesces F-3 ‘l.la PERCENY
64,665 + 8.1

MOLE FRACTION OF DRY STACK GAS
FMD = (100, ~ BwO) 7 100,
100, - 11,2

FMD 2 ewccocccscsccocwsnvasccans s .aaa

100,

AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS
MD = (PCO2 * .44) + (P02 » .32) ¢ (PN2 ¢ PCO) » .28

MD = (13.35+84/100) + ( 2.8#32/100) ¢ ((84,2+ .0) #» 287100 = 30,23

MOLECULAR WEIGHT OF STACK GAS
MNS = MD & (1, = (BWN/100)) + 18, * (BWO/100)

MNS = 30.23% (1. =(11,187100)) + 18, » (11,18/100) = 28.87



1 XAl 4

STACK GAS VELOCITY AT STACK CONDITIONS
DELP = SUM, OF THE SART(VH = (TS ¢+ 4860,))
V8 = 85,89 » CP » DELP /7 (SORT(MWS » PS) * PNTS)

VS z 85,49 & .84 » 273,377 7 (SGRY( 28.87 » 30,02) s+« 12. = S5.58 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
AS = VS « AS « 3600/148

a8 = 55.58 »« 20612, 3600/3a4 = 28639348, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDIVYIONS
03STD = 17,647 « Q8 » PS » (1, = (AW0/100)) /7 (VS + apod,)
17.647 » 2h6%9348, » 30,02 » (1, - (11.18/100))

0SSTD) & eceoveoncovcovcnccsscncsvsnnucnoenvrsvroravevcancccnnnsas B 17561684, SCFH

( 307. ¢ 460,)

PERCENT ISOKINETIC
180 = (305,58¢(T78¢4860,))4((0,002669+VLC)*+ (VMY (PB+(PM/13,6))/7(TM2+a60,)))/7(TTaVSaPS2DN«DN)
(305.58%( 307.4060.))2((0,002669% 173.)¢( 61,75221,0300( 30.06¢( 1.033/713.6))/( 63.4860.)))

IS0 & ceccccncenccwcrrcccnrcncccncanteteteceEr e et e eSS e r e et et R e s e r et encennannsenvevenaens & |08,58 PERCENT

120, » 55.58 » 30,02 &« .215 » 215

PARTICULATE LOADING =« EPA METHOD S (AT STANDARD CONDITINNS)
CS = 0,001 ~ MN » 15,43 7 VMSTD

€S = 0,001 » 309.3 « 15,43 / 68,665 = <0738 GR/DSCF



FIELD DATA

ce-Y

PLANT DATE 02/07/83

SAMPLING LOCATION UNIT 2 EAST RUN NUMBER 2AMSB

SAMPLE TYPE M58 804 SN2 PROBE LENGTH & TYPE 5 FT GLASS

OPERATOR PR RA NOZZLE 2A 3 1.0, .224

AMBIENT TEMP, (NEG,F) &5, ASSUMED MNISTURE 10,0

BAR PRESS, (INHE) 30.07 SAMPLE ROX NUMBER

STATIC PRESS.(TN,H20) -,60 METER 80X NUMARFR F8

FILTER NUMRER(S) 3531013 METER HEAD DIFF, 1.72

STACK INSIDE DIM,(IN) 162,00 .00

PITOT TUBE COEFF, N7 PRORE HEATER SETTING 320,

THERM, NO, 178 HEATER RAOX SETTING 320,

LEAKAGFE <000 CFM 3 10,0 IN.HG

METER CALIB, FACTOR 1,003 K FACTOR 1182.9

READ & RECORD DATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLOCK GAS METER VELOCITY ORIFICE PRESSURE STACK DRY GAS METER PUMP SAMPLE IMPINGER
POINT TIME TIME READING HEAD DIFFERENTIAL TEMP TEMP VACUUM BOX TEMP TEmP
NO. (MIN,) (24=HR (CU.FT,) (IN,H20) (IN,H20) (DEG,.F) (DEG.F) (IN,HG) (DEG.F) (DEG,.F)
CLOCK) YT R T LY LT cosccencaeaees
DESIRED ACTUAL INLEYT OUTLEY
INIT 0 1810 $04,.942
10,0 0 S10,R6% .700 1.08 1.08 305, 64, 63, a,5 32S. a8,
20,0 0 516,599 .700 1.08 1,08 309, 66, 64, a,5 303, a8,
30,0 0 22,011 .700 1,08 1.08 309, 70, 6a, 5.0 325, a8,
40,0 0 528,144 580 1.04 1,04 310, 73, 6S, 5.5 330, 53,
50,0 0 533,875 680 1,04 1,048 310, 15, 66, 6.0 326, 53.
60,0 0 539,638 +680 1.04 1.04 309, 16, 67, 6,5 332, 52,
70,0 0 585,535 «710 1.09 1.09 310, 76, 67, 7.0 333, L T8
80,0 0 $51.392 «.710 1.09 1,09 311, 17, 68, 7.5 320, 62,
90,0 0 557,213 o710 1.09 1.09 311, 78, 6R, 7.5 333, 62,
100,0 0 563,067 «700 1,08 1.08 310, 79. 69, 8,0 320, 52,
110,0 0 568.9348 <700 1.08 1.08 311, 80, 70, 8,5 330, 53,
120,0 0 574,595 «650 1.00 1,00 310, 82. 70, 8.5 324, 62,
YOTALS 120,.0 69,4653
AVERAGE 1,07 1.07 310, 15. [ 6.6 32S. 54,
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PARTICULATE FIELD DATA & RESULTS TAHULATION
PLANT= NAME AND ADDRESS TEST TFEAM LEADER

PR RA

TEST 2AMSB UNIT 2 FAST

ENGLISH UNITS

TEST DATE 02/07/83

;;-.-.-.’ TIME«STARY 1410

TF TIME~FINISH 0

T7 NET TIME OF TESYT, MIN, 120.0

NP NET SAMPLING POINTS 12

\{ METER CALTBRATION FACTOR 1,003

DN SAMPLING NOZZLE DTAMETER «224 IN

ce PITOT TUBE COEFFICIENT .84

PM AVERAGE ORJFICE PRESSURE 1,07 1IN=H20
DROP

VM VOLUME OF DRY GAS SAMPLED 69,653 CU~FT
AT METER CONDITIONS

™ AVERAGE GAS METER TEMP 70,7 F

VMSTO VOLUME OF DRY GAS SAMPLED 70.036 SCF

AT STANDARD CONDITINNS«

vLC TNTAL H20 COLLECTED IN 176.8
IMPINGERS AND STLTICA GEL,ML.

VWC VOLUMF OF WATFR VAPOR 8,322 SCF
AT STANDARD CONDTITIONS«

ano PERCENT MOISTURF BY VOLUME 10,62
(CHECK AGAINSYT SATURAT]ION
POINT HAS BEEN MADE,)

FMD MOLE FRACTION DRY GAS .894
PCO2 PERCENT C0O2 BY VOL., ORY 13.60
P02 PERCENT 02 BY VOL,, DRY 2.95
PCO PERCENT CO AY vOL,, DRY «»00
PN2 PERCENTY N2 RY VOL,., DRY A3.45

MD MOLECULAR WT=-DRY STACK GAS 30.29

METRIC UNITS
02/07/83

1410
0

120.0
12
1,003
5.7 MM
.84

27.1 MM=H20

1.972 CU=m

21.5 c
1,983 3CM

176,.8

«236 SCM

10,62

«894
13.60
2.95
«00
83,45

30.29



b
!

(S

>

LLE
P8
PS1
Ps

T8

vs

AS
QssTD
03
180

cs

MOLECULAR WT=STACK GAS
BAROMETRIC PRESSURE
STATIC PRFS OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TEMP

AVG STACK GAS VFLOCITY
STACK AREA

STACK FLOW RATE, DRY»
ACTUAL STACKX FLOW RATE
PERCENT ISOKINETIC

AMBIENTY PARTICULATYTE
MG, EPA S

AMBIENT PARTICULATE

68 DE6 F, 29.92 IN.HE,

28,99
30,07
=.60
30,03
310,
S6.2
elbe12,
17828276,
28970800,
102,7

389.7

+0859 GR/DSCF»

IN=HG
IN=H20
IN=HG
F

FPS

SQ=IN

SCFH

ACFH

28,99
763,78
-15.24
762.66
154,

17,1

13,298

5046843,
820366,
102,.7

389,.7

196,520

MM=MHG
MM=H20

MMeHG

MPS
SA=M
SCMH

ACMH

MG/DSCM
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EXAMPLE PARTICHLATFE CALCULATIONS TEST NO, 2AMSR

UNIT 2 EASTY

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
VMSTD = (17,647 » VM &« Y & (PB ¢ PM / 13.6)) / (TM ¢+ 460,)
17.687 » 69,653 & 1,003 » ( 30,07 ¢ 1,066 /7 13,.6)

VMSTD = = BN B P PRSP O ER T RRDETRDODGD G E " hemD e w s

( 71, + 460.)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VWC = ,08707 » VLC

VWC = 08707 « 177, = 8,32 SCF

PERCENT MOISTURE IN STACK GAS
BW0 = (100. * VNC) /7 (VMSTD + VNWC)
100, « 8,32

BWO B cesccwcncvcocssvocvvcoevocascee 2 ‘o.ba PERCENTY
70,036 ¢ 8,32

MOLE FRACTION OF DRY STACK GAS
FMD = (100. = BwWO) /7 100,
100, - 10.6

FMD 8 wecoccmncccncancvocnrscen 3 «89a

100,

AVERAGE MOLECULAR WETGHY OF DRY STACK GAS
MD 3 (PCD2 » ,44) + (P02 o _,32) ¢ (PN2 ¢ PCO) ¢ 28

MD = (13.60444/100) + ( 2.9232/100) + ((83,4+ ,0) » 28/100 =

MULECULAR WEIGHY OF STACK GAS
MWS = MD « (i, = (BW0O/100)) ¢ 18, » (BWO/100)

MNS z 30,29+ (1. =(10.62/100)) ¢ 18, » (10,62/100) = 28,99

30.29

70.036 DSCF
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STACK GAS VELOCITY AY STACK CONDITIONS
DELP = SUM, OF THE SNRT(VH « (TS ¢ 460,))
VS = 85.89 = CP & DELP / (SORY(MWS » PS) & PNT3)

VS = 85,49 «» .84 « 277,170 / (SQRV( 28,99 « 30.03) « 12, = 56.22 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
03 = VS » AS » 3600/144

A8 = 56,22 ¢ 20612, 3600/144 = 28970800, ACFHM

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
RSSTD = 17.687 » @8 *» 3 » (1, = (BWO/100)) /7 (T3 ¢ A60,)
17.687 = 28970800, » 30,03 » (1, = (10,62/100))

oss"o PRy Y T Y Y I T TR L R L R S P L R L L L L L T L ] 11820276. SCFH

( 310. ¢ 460.)

PERCENT ISOKINETIC
180 = (30S.5A2(T78+8360.))%((0,002669aVLL)+(VMaY#(PB+(PM/13,6))/(TM+860,)))/7(TTaVSaPSaNN2DN)
(305,58+( 310.4860,))#((0,0026069 177,)+( 69,65301,0038( 30,07+( 1,066/713.6))7(C 71,4860,)))

‘so [ R PP PP P SRR S R g R R R Y T R Y PR PRI T PR Y PR L L L P L L R L L R el D R L X T ‘02.7“ PFRCEN'

120, » 56,22 % 30,03 » P24 & L2248

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
CS = 0,001 +» MN » 15,43 /7 VMSTOD

Cs = 0,001 » 389,7 + 15,43 / 70.036 = «0859 GR/DSCF
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FIELD DATA

PLANY DATE 02/07/83
SAMPLING LOCATION UNIT 2 EAST RUN NUMBFR 2BMSH
SAMPLE TYPE PMSA 304 302 PROBE LENGTH & TYPE 6 FT GLASS
OPFRATOR PR RA NOZZLE ¢ 1.0, .227
AMBIENT TEMP, (NER.F) 6S. ASSUMED MOISTURE 10.0
RAR ,PRESS, (IN_.HG) 30,07 SAMPLE BNX NUMBER
STATIC PRESS.(TN.H20) “.60 METER BOX NUMHER FB6
FILTER NUMBER(S) 3531017 METER HEAD DIFF, 1.50
STACK INSIDE DTM,(IN) 162,00 .00
PITOY TURE COEFF, 9.1 PROBE HEATER SETTING 320,
THFRM, NO, 117 HEATER B0NX SFTTYING 320.
LEAKAGE «020 CFM @ 13,0 IN.HG
METER CALIB, FACTOR «960 K FACTOR 1088.0
READ & RECORD DATA EVERY 10,0 MINUTES
TRAVERSE SAMPLE CLOCK GAS METER VELOCITY ORIFICE PRESSURE STACK DRY GAS METER Pump SAMPLE IMPINGER
POINTY TIME TIMF READING HEAD DIFFERENTIAL TEMP TEMP VACUUM B8OXx TEMP TEMP
NO. (MIN.) (24=HR (CU.FT,) (IN,H20) (IN,H20) (DEG.F) (DEG,.F) (IN.HG) (DEG.F) (DEG.F)
cLOCK) CX T T R T T cecovecceecsew
DESIRED ACTUAL INLET OUTLETY
INIY 0 1410 19,804
10.0 0 26,053 «700 1,00 1.00 30S. s9, 59. 4.5 331, a8,
20,0 0 32,234 «700 99 «99 309, 60, 59, 5.0 320. a8,
30,0 0 38.421 700 «99 «99 309, 6S. 60, 5.5 324, aA,
40,0 0 44,544 <680 <96 «96 310. 68, 60, 6,0 317, a9,
50,0 0 50,624 «680 .96 96 310, 69, 60, 6,0 331, a9,
60,0 0 56,790 +h80 +96 « 96 310, 70, 62, 7.0 315, 53,
70,0 0 63,104 <710 1.00 1,00 310, 70, 62, 8,0 325. 53,
80,0 0 69,366 <710 1,00 1.00 311, 70. 62. 8.0 316. 59,
90,0 0 715,637 .710 1.00 1.00 311, 10, 63, 8.5 325. 59,
100,0 0 81,936 +700 .99 «99 310, 1. 64, 9.0 318, 53,
110.0 0 88,211 +700 .99 .99 311, 12. 64, 10,0 322. S3,
120,0 0 94,225 «650 .92 .92 310, 12, 65, 9.5 319, 59.
TOTALS 120,0 12.021
AVERAGE .98 +98 310, 68, 62, 7.3 3e2. S3.
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PARTICULATE FIFLD DATA & RE

PLANT= NAME AND ADDRESS

TESYT 28MS8 UNIT 2 EAST

TESTY DATE

AL TIME-START

TF TIME-FINISH

T NET TIME OF TEST, MIN,

NP NET SAMPLING POINTS

Y METER CALIBRATION FACTOR

DN SAMPLING NOZZLE OTAMETER

cp PITOT TUBE COEFFICIENY

PM AVERAGE ORIFICE PRESSURE
DROP

M VOLUME OF DRY GAS SAMPLED
AT METER CONDITIONS

™ AVERAGE GAS MFTFR TEMP

VMSTD VOLUME 0OF DRY GAS SAMPLED
AT STANDARD CONDITIONS»

vLC TOTAL H20 COLLECTED IN
IMPINGERS AND STLTCA GEL,ML,

VWC VOLUME OF WATER VAPOR
AT STANDARD CONDITVIONS»

BWO PFRCENT MDISTURE BY VOLUME
(CHECK AGAINST SATURATION
POINT MAS BEEN MADE,)}

FMD MDLE FRACTION DRY GAS

PCOR PERCENT CO02 BY VOL., DRY

P02 PERCENT 02 RY VOL.s ORY

PCO PERCENT CO BY VOL.., DRY

PN2 PERCENT N2 RY VOL,., DRY

MD MOLECULAR WTY<-DRY STACK GAS

SULTS TABULATION
TEST TEAM LEADER

PR RA

ENGLISH UNITS
02707783

1410
0

120,.0

12
«960
«227 IN
-84

«98 IN=H20

72.021 CU~FT

64,8 F

70.073 SCF

183.8

8,651 SCF

10,99

«890

13,60

2.95

83,45

30.29

METRIC UNITS
02/07/83

1410
0

120.0

12

5.8 MM

24,9 MM=H20

2,039 Cu~-M

18,2 c
1,983 SCM

183,.8

+245 3CM

10.99

+«890
13,60
2.95
«00
83.45
30.29



MWS
PB
PSI
PS

s

vs

AS
9SSTD
Qs
180

MN

cs

>
| %

6¢

MOLECULAR WT«STACK GAS
BAROMETRIC PRFSSURE
STATIC PRES OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS VELOCTTY
STACK AREA

STACK FLOW RATE, DRYs
ACTUAL STACK FLOW RATE
PERCENT ISOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

68 DEG F, 29.92 INHE,

28.94
30.07
.60
30,0%
310,
56.3
20612,
17767612,
28995052,
100.4

378.0

+0832 GR/DSCF»

IN=HG
IN=H20

IN=HG

FPS

Sn=IN

SCFH

ACFH

28.94
763,78
=15.24
T62.66
154,

17.2

13,298

503126,
821053,
100.4

378.0

190,517

MM=HG
MM=H20
MMeHG
c

MPS
SQ=M
SCMH

ACMH

MG/DSCM
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EXAMPLE PARTICULATE CALCULATIONS TEST NO, 2BMS8

UNIT 2 EAST

VOLUME OF DRY GAS SAMPIED AT STANDARD CONDITIONS
VMSTD = (17,647 & VM » Y & (PR ¢ PM / 13.6)) / (TM ¢+ 460,)
17,647 » T2.021 = ,960 » ( 30,07 ¢+ ,980 / 13,6)

VMSTD = scccscscncccccccsrsccrvcsovcsnrceracnrasaceanrecnancacs = 70‘073 DSCF

( 65, ¢+ as0,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VWC = ,04707 = VLC

VHC = ,04707 » 188, = 8.6% SCF

PERCENT MOISTURE IN STACK GAS
AWO = (100, » VNC) /7 (VMSTD ¢ VWC)
100, » 8,65

BND % mecocvvoccvoccmsvescscoccsne I 10,99 PERCENTY
70.073 » 8.65

MOLE FRACTION OF DRY STACK GAS
FMD = (100, -~ BwO) / 100,
100. - ll.O

FMD % ecsccsvescseasveccoavocses B ..qo

100,

AVERAGE MOLECULAR WEIGHY OF DRY STACK GAS
MD = (PCO2 + .48) ¢ (PO2 & _32) & (PN2 + PCO) » .28

MD = (13,60484/100) + ( 2,9#32/100) + ((83,4¢ ,0) * 28/100 = 30.29

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, = (AWO/100)) + 18, « (BW0/100)

MNS & 30.29* (1. =(10,99/100)) ¢ 18, * (10,99/100) = 28,94



1€e-¥

STACK GAS VELOCITY AT STACK CONDITIONS
PDELP = SiiM, OF THE SNRT(VH « (TS + 460,))
VS = 85,89 # CP & DELP 7 (SORT(MWS » PS) = PNTS)

VS = 85.49 « .88 « 277,1AS / (SGRT( 28.94 « 30.03) +» 12. = 56,27 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS .
NS = VS » AS » 3600/148

08 = 56,27 » 20612, 36007144 = 28995052, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
Q3STD = 17,647 » 08 » PSS & (1, = (BWO/100)) / (TS + 460.)
17.647 = 289950%2, « 30,03 * (1, - (10.,99/100))

Q3STD £ ecccceccccccncececrnenccssrnersrrancsrsacrvoscncesvs I 17767612. SCFH

( 310, ¢ a60,)

PERCENT ISOKINETIC
180 = (305.582(T784860,))#((0,0026694VLL)+(VMaY#(PR+(PM/13,6))/(TH+R60,)))/(TTaVIaPSaDN2ON)

(305.58+( 310,.+4860,))2((0,0026692 184,)+¢( 72.021% ,960»( 30,07+ «980/13,6))/7( 65,4860,)))

!so [ P RSP e a e T PP R PR LR L R R DL D L L AL AL L L L L L Al I 100..“ PERCENT

120, » 56.27 30,03 & 227 » 227

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
€3 = 0,001 » MN » 15,43 7 VMSTD

C3S = 0,001 » 378,0 » 15,43 / 70,073 = +0832 GR/DSCF



Ze-Y

PLANT
SAMPLING LOCATION

SAMPLE TYPE
OPERATOR

AMRIENT TEMP, (NEG,F)

BAR,PRESS, (IN_HG)

STATIC PRESS,(TN.H20)

FILTER NUMRER(3)

STACK INSIDE DM, (IN)

PITOY TUBE COEFF,
THFRM, NO,
LEAKAGE
METER CALIB,

FACTOR

UNIT TWO EAST

MSBW
CLARKE
58.
30,07
=60
3531070
162,00
.84
178
.001 CFM 3
«9AR3

«00

READ & RECORD DAYA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLNCX

PR PPy - YRR SRR P T TR Y et reedetdedetadtadetahdatetedadede e A L Ll L L L L L L L Lol ol Rl ol o ket adade kb et btk S

POINT TIME TIME
NO. (MIN,) (24-HR
cLoCK)

INIT 0 1410

10,0 1420

20,0 143%0

30,0 1480

40,0 1450

50,0 1500

60,0 1510

70,0 1520

80,0 1530

90,0 15490

100,0 1550

110,0 1600

120,0 1610

TOTALS 120,90

AVERAGE

GAS METER VELOCITY

READING HFAD

(CULFT.) (IN,H20)
118,570
123.900 .700
128,975 .700
138,150 .700
139,000 .680
134,404 «680
129,194 «680
158,525 2710
159,500 .710
164,810 .710
169,750 .700
174,095 .700
180,021 «650
61,851

FIELD

7.0 IN.HG

ORIFICE PRESSURE

DIFFERENTTAL
(IN,H20)
DESIRED ACTUAL
<91 N
.90 .90
90 <90
.88 .88
.A8 .88
+88 .88
.92 92
.92 92
92 .92
«90 «90
90 «90
.84 .84
«90 «90

DATA

STACK
TEMP
(DEG.F)

30S.
309,
309,
310,
310,
309,
310,
311,
311,
310,
31,
310.

310,

DATE 02/07/83
RUN NUMBER 2CMS58BN
PRORE LENGTH & TYPE 6 FT GLASS
NOZ2ZLE s 1.0, .211
ASSUMED MOISTURE 10,0
SAMPLE ROX NUMRER

METER RAOX NUMBER FB8S

METER HEAD OTFF, 1.84

PROBE HEATER SETTING 320,
HEATER BOX SETTING 320,

K FACTOR 992.4

DRY GAS METER PUMP SAMPLE IMPINGER
TEMP VACUUM 80X TEMP TFMP
(DEG,F) (IN.HG) (DEG.F) (DEG.F)
INLET OUTLETY

62. 62, 4,0 316, 50.
64, 62, 4,0 331, as,
69, 63, 4,0 320, a8,
73, 64, 4,5 317, 52.
7S. 65, q,5 328. Sa,
7. 68, 5.0 321, 58,
78, 67, 5.5 324, S6.
78, 68, 5.5 329. 60,
A, 68, 6.0 322. 62,
80, 69, 6.0 328, 51.
a0, 70, 6.5 326. S51.
a0, 70, 6.5 329, 60,
1S. 66, 5.2 324, 5a,



ce™y

PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT= NAME AND ADDRESS TEST TEAM LEADER
CLARKE
TEST 2CMSBW UNIT TWO EAST
ENGLTISH UNITS METRIC UNITS
TEST DATE 02/07/83 02/07/83
TR TIME-START 1410 1810
¥ TIME-FINISH 1610 1610
14 NET TIME OF TEST, MIN, 120,0 120,0
NP NET SAMPLING POINTS 12 12
Y METER CALTBRATION FACYOR <983 .983
ON SAMPLING NOZZLE DTAMETER .211 IN 5.8 MM
cP PITOT TUBE COEFFICIENT .84 .84
PM AVERAGE ORIFICE PRESSURE .90 IN=H20 22.8  MMeH20
DROP
VM VOLUME OF DRY GAS SAMPLED €1.451 CU-FT 1.740 CU-M
AT METER CONDITIONS
™ AVERAGE GAS METFR TEMP 70.4 F 21.3 ¢
VMSTD VOLUME OF DRY GAS SAMPLED 60,565 SCF 1.715 SCM

AT STANDARD CONDITIONS«

vLC TOTAL H20 COLLECTFD IN 160.1 160.1
IMPINGERS AND STLTCA GEL,ML.

VNG VOLUME OF WATER VAPOR 7.536 SCF «213 SCM
AT STANDARD CONDITINNSs

8WO PERCENT MOISTURE BY VOLUME 11.07 11,07
(CHECK AGAINST SATURATION
POINT HAS BEFN MADF,)

FMD MOLE FRACTION DRY GAS .889 .889
pPCo2 PERCENTY CO02 BY VOL,, DRY 13,60 13,60
PO PFRCENTY 02 AY VOL,., DRY 2.95 2,95
PCO PERCENT CO BY VOL,, DRY .00 .00
PN2 PFRCENT N2 BY VOL,, DRY 83,45 83,45

MD MOLECULAR WT=NDRY STACK GAS 30.29 30.29



MWS
P8
PSI
PS

T8

Vs

AS
DEERY))
03
180

cs

MOLECULAR WT=-3TACK GAS
BAROMETRIC PRESSURE
STATIC PRES OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS VELNCITY
STACK AREA

STACK FLOW RATE, ORYe
ACTUAL STACK FLOW RATE
PERCENT ISOXINETIC

AMBIENT PARTICULATE
MG. EPA S

AMBTENT PARTICULATE

68 DEG F, 29,92 IN.HG,

28,93
30,07
-s60
30.03
310,
56.3
20612.
17756224,
28998200,
100,5

100.0

«0255 GR/DSCF«

IN=HG
IN=R20
IN=HG
F

FPS

SO=-IN

SCFH

ACFH

28,93
763,78
~15,24
162.66
154,

17,2

13,298

502803,
821142,
100.5

100,0

MM<HG
MM=H20
MM=HG
c

MPS
S0=M
SCMH

ACMH

58,314 MG/DSCM



EXAMPLE PARTICULATE CALCULATTIONS TEST NO.2CMSBW

UNIT TwO EASY

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDIVIONS
VMSTD = (17,647 &« VM & ¥ = (PB ¢ PM 7 13,6)) /7 (TM + a60,)
17.647 » 61,851 & 983 «» ( 30,07 ¢+ ,896 7/ 13.6)

VMSTD 2 s=ceccccscccconcccecsnaarsrsnansmennrsrarscaacacsanaee ¥ 60,565 DSCF

( 70. ¢+ 460.)

VOLUME OF WATER VAPQOR AT STANDARD CONDITIONS
VWC = ,08707 » VLC

VHC = ,04707 » 160, = 7.54 SCF

PERCENT MOISTURE IN STACK GAS
BwO = (100, » VNC) /7 (VMSTD ¢ VNnC)
100, » 7.54

BN) B ~-cocccccccccccccascsvea=e 3 }]1,07 PERCENT
60,565 + 7.58

MOLE FRACTION OF DRY STACK GAS
FMD = (100. = BwO) /7 100,
‘00. - ‘lc!

FMD 2 evovocceccccccccancccss I .869

100,

AVERAGE MOLECULAR WETGHT OF DRY STACK GAS
MD = (PCD2 = ,84) + (P02 » ,32) ¢ (PN2 ¢+ PCO) » .28

MD = (13.60204/100) ¢ ( 2,9232/100) + ((A3,a¢+ ,0) + 28/100 =2 30.29

MOLECULAR WEIGHT OF STACK GAS
MWS = MD x (1, = (RWN/100)) + 18, *» (BNO/100)

MWS = 30.29¢ (1. <(11.07/100)) ¢ 18, « (11,07/100) = 28,93



9¢-¥

STACK GAS VELOCITY AT STACK CONDTTIONS
DELP = SUM, OF THE SART(VH « (TS ¢ 460,))
VS = 85,49 » CP » DELP /7 (SORT(MNS « PS) & PNTS)

VS = 85,89 = .88 * 277.170 /7 (SAQRT( 28.93 » 30.03) » 12, = 56,27 FPS

STACK GAS VDLUMETRIC FLOW AT STACK CONDITIONS
N8 = VS » AS » 3600/144

Qs = S6.27 » 20612, 3600/1484 = 28998200, ACFH

STACK 6AS VOLUMETRIC FLOW AT STANDARD CONDITIONS
OSSTD = 17,687 « G3 # PS » (1. = (BWO/100)) / (TS + 460.)
17,687 « 20998200, & 30.03 % (1. = (11.07/100))

GSSTD B emneccacwsacacacwvonsnenssanrcscovrcrransrnsvocvevnee I 1175632‘. SCFH

( 310, ¢ a60,)

PERCENT JISOKINETIC
180 = (305,580 (T734860,))%((0,0026694VLL)¢(VMaYR (PB4 (PM/13,.6))/7(TMe060,)))/7(TTaVSePSaNNADN)
(305,580 ( 310,¢860.))8((0,002669% 160,)¢( 61.451% ,983e( 30,07¢( «896/13.6))/7( 70.44860,)))

‘so P S T T N N Y Y Y T P T P T Y R Y T LT Y LY Y T PP R DY P T YR T T Y P L LT LT A ] ‘oo.S. PERCEN‘

120, » 56,27 » 30.03 » 211 » ,211%

PARTICULATE LOADING =~ EPA METHOD S (AT STANDARD CONDITIONS)
CS = 0,001 « MN » 15,43 /7 VNSTD

CS = 0,001 » 100,0 » 315,43 / 60,565 = «025S GR/DSCF



LE-Y

FIELD DATA

PLANT DATE 02707783
SAMPLING LOCATION UNIT TWO FAST RUN NUMBER 2DMSBNW
SAMPLE TYPE MSBW PROBF LENGTH & TYPE S FT GLASS
OPERATOR CLARKE NOZZLE t 1.0, «210
AMRIENT YEMP, (DEG.F) 58, ASSUMEDN MOISTURE 10,0

RAR _PRFESS, (IN,.HG) 30,07 SAMPLE ROX NHMRER

STAVIC PRESS.(IN.H2O) .60 METER ROXY NUMBFR FBa
FILTER NUMBER(S) 3531069 METER HEAD DIFF, 1.68
STACK INSIDE DTM.(IN) 162,00 .00

PITOY TUBE COEFF, .84 PROBE HEATER SETTING 320,
THFRM, NO, 178 HEATER ROX SFTTING 320,
LEAKAGE «002 CFM @ 9,0 IN.HG

METER CALIB, FACTOR 1,030 K FACTOR 992.4a

READ & RECORD DATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLOCK 6AS METER VELOCITY ORIFICE PRESSURE STACK DRY GAS METER PuUMP SAMPLE IMPINGER

POINY TIME TTME READING HEAD DIFFERENTIAL TEMP TEMP VACUUM BOX TEMP TEMP
NO. (MIN.) (24<HR (CU.FT.) (IN,H20) (IN,H20) (DEG.F) (DEG.F) (IN,HG) (DEG.F) (DEG.,.F)
cLoCcx) coserssvenwcconce cronovscencns
DESIRED ACTUAL INLET OUTLETY
INIY 0 1410 684,708
10,0 1420 689,725 «700 <91 «90 305, 62, 61, 5.0 317. a9,
20,0 14%0 694,200 «700 +90 .90 309. 63, 61, 5.0 327, a9,
30,0 1440 699,800 «700 .90 «90 309, 65. 61, S.0 312, a8,
40,0 1450 704,174 +680 .88 .88 310, 68, 62, 5.5 312, 53,
50,0 1500 709,097 «680 .88 .88 310, 69, 62, 6.0 331, 57,
60,0 1510 713,445 .680 .88 88 3u9, 70, 68, 6.5 317, 60,
70,0 1520 718,999 «710 .92 .92 310, 70, 68, 7.0 313, 61,
80,0 1530 723,430 o710 .92 92 314, 10, 64, 7.5 330, 62.
90,0 1540 728,811 «710 .92 .92 311, 70, 68, 8.0 326, 60,
100,0 1550 733,525 «700 90 «90 310, 11, 66, 8,5 333, 55,
110,0 1600 737.990 . 700 90 «90 311, 71. 65, 9.0 3a2. Sa,
120,0 1610 743,158 «650 .84 .84 310, 72, 66, 9.0 335, 64,
TOTALS 120,0 S8.450

AVERAGE «90 +89 310, 68, 63,

o
.
-

32S. S6.
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PARTICULATE FIELD DATA & RESULTS TABULATTON

PLANT= NAME AND ADDRESS

TEST 2DMSBW UNIT TWO FASTY

TEST DATE

T8 TIME«STARY

TF TIME-FINISH

7 NET TIMF OF TEST, MIN,

NP NET SAMPLING POINTS

Y METER CALTBRATION FACTOR

DN SAMPLING NO2ZLE OIAMETER

ce PITOT TUBE COEFFICIENT

PM AVERAGE ORIFICE PRESSURE
DROP

VM VOLUME OF DRY GAS SAMPLED
AY METER CONDITIONS

™ AVERAGE GAS MFEFTER TEMP

VMSTD VOLUME OF DRY GAS SAMPLED
AT STANDARD CONDITIONS#

vLC TOTAL H20 COLLECTED IN
IMPINGERS AND STLICA GEL,ML.

VNC VOLUME OF WATFR VAPNR
AT STANDARD CONNITIONS»

BWO PERCENT MOISTURE BY VOLUME
(CHECK AGAINST SATURATION
POINT HAS BEEN MADE,)

FMD MOLE FRACTION DRY GAS

PCO2 PFRCENT CO02 BY VOL., DRY

PO2 PERCENT 02 BY VvNL., DRY

PCO PERCENT CO BY VOL,.. ORY

PN2 PERCENT N2 B8Y VOL,, DRY

n ¥ 2 _ECULAR WT=DRY 2TACHK GAS

TEST TEAM LFEADER

CLARKE

ENGLISH UNTITS
02/07/83

1410
1610

120,0

12
1.030
«210 IN

+84

«89 [IN=H20

58,850 CU=FT

65,9 F

60,883 SCF

160.0

7.531 SCF

11.01

«890
13,60
2.95
«00
83,45

30.29

METRIC UNITS
02/07/83

1410
1610

120,0

12
1,030
5.3 MM

22.7 MM=H20

1.655 Cu=M

18.8 c

1.724 SCM

160,0

«213 3CM

11.01

«890

13.60

2.95

8%.45

36,29



6£-Y

MWS
P8
PS]
PS
18

AS
QS8sTD
08
180

cs

MOLECULAR WT-STACK GAS
BAROMETRIC PRFSSURE
STATIC PRES OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS VFLOCTITY
STACK AREA

STACK FLOW RATE, DRYe
ACTUAL STACK FLOW RATE
PERCENT ISOXINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBTENT PARTICULATE

DES F, 29.92 IN.HG,

28,94
%0.07
=.60
30.03
3t0.
56,3
20612,
17765544,
289948660,
102,0

100,0

«0253 GR/DSCF»

IN=HG
IN=H2O0
IN=HG
F

FPS

SQ@=IN

SCFH

ACFH

28.94
763.78
-15.24
762,66
154,

17.2

13.298

503067,
8210a2,
102,.0

100,0

58,010

MM=HG
MM«H20

MM=HG

MPS
8Q-M
SCMH

ACMH

MG/DSCM



002004

EXAMPLE PARTICULATF CALCULATIONS TEST NO.2DMSBW

UNIT TWO FEAST

VOLUME OF DRY GAS SAMPIED AT STANDARD CONDYTIONS

VMSTD

VMSTD

2 (17,687 « VM a Y & (PB ¢ PM /7 13,6)) /7 (TM + 460,)

17,647 » 58,450 « 1,030 » ( 30,07 ¢+ ,895 /7 13,6)

( 66, ¢+ 460,

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS

VKC = ,04707 » VLC

VHWC =

«08707 « 160, = 7.53 SCF

PERCENT MOISTURE IN STACK GAS

BWO =

(100, * VWC) 7 (VMSTD + VNWC)

100, » T.53

BWO & eccovwnceccaswscovwsveaccssccvwe l‘.o‘ PERCENTY

60.883 » 7.53

MOLE FRACTION OF DRY STACK GAS

FMD = (100, = RAWO) 7 100,

100, - 11,0

FMD 2 sceconcravocvcovcnsscces X .aqo

100,

AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS

MD =

MD =

(4
.

(

PCO2 « .84) + (PD2 » _32) ¢ (PN2 + PCO) » 28

13.60284/7100) + ( 2.9232/100) + ((83.4+ ,0) » 28/100 =

MOLECULAR WEIGHY OF STACK GAS

Mns =

MWS =

MD & (1, = (RwN/100)) + 18, « (BWQ/100)

30,29+ (1, =(11,01/100)) + 18, » (11,01/100) = 28.94

30.29

60,8A3 DSCF



Tp-¥

STACK GAS VELOCITY AT STACK CONDITIONS
DELP = SUM, OF THE SNRT(VH « (TS + 460,.))
VS = 85.49 » CP # DELP / (SQRY(MWS » PS) = PNTS) !

VS 2 B5.,89 « .84 ¢ 277,170 / (SQRT( 28.94 » 30.03) « 12, = 56.27 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
03 = VS « A3 « 36007144
08 = 56.27 » 20612, 36007144 = 28994660, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
ASSTD = 17,647 » Q8 » PSS » (1, = (BWO/100)) / (TS + 460.)
17,647 » 208994660, » 30.03 » (1, - (11,01/100))

0SSTD E ccccccccccnnnccuescnancncroncnccncnconotanacnceoans 2 17765584, SCFH

( 310, ¢ &60,)

PERCENT ISOKINETIC
180 = (305,.584(78¢460.))2((0,0026694VLC)+(VMaY(PB+(PM/13,.6))/7(TH+860,)))/7(TTaVSaPS2DNADN)
(305,582 ( 310.4860,))2((0,002669* 160,)+( 58,.850%1,0304( 30.07+( «895/13,6))7( 66.,+860,)))

‘ so [ SR L Ry Y T T T I I T I I P I T T T I I I T I I TN T T T Y Y Y Y T ™ " Y YT '™ I ' YS

120, » 56.27 « 30.03 » .210 » ,210

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
C8 = 0.001 » MN » 15.83 /7 VMSTD

€S = 0.001 » 100,0 « 15,43 / 60,883 = +«0253 GR/DSCF

101,98 PERCENT



FIELD DATA
PLANT DATE 02/08/83
SAMPLING LOCATION UNIT 2 EAST RUN NUMBER 3AMSB
SAMPLE TYPE PARTY 803 S04 PROBE LENGTH & TYPE S FT GLASS
OPERATOR PR RA JP NOZZLE 1A ¢ 1.0, «223
AMBIENT TEMP,(NEG,F) as, ASSUMED MOISTURE 11.1
RAR,PRESS, (IN HG) 30,34 SAMPLE 80X NUMBER
STATIC PRESS. (IN,.NH20) =60 METER BOX NUMRER FBa
FILTER NUMRER(S) 3531010 METER HEAD DIFF, 1.72
STACK INSIDE DTM, (IN) 162,00 «00
P1TOT TURE COEFF, .84 PROBE HEATER SETVTING 320,
THERM, NO, 206 HEATER BOX SETTING 320,
LEAKAGE «010 CFM @ 9,0 IN.HG
METER CALIR, FACTOR 1.003 K FACTOR 1093.5
READ & RECORD NATA EVERY 10,0 MINUTES
TRAVERSE SAMPLE CLOCX  GAS METER VELOCTTY ORIFICE PRESSURE STACK DRY GAS METER PUMP  SAMPLE  IMPINGER
POINT TIME TINF READING HEAD DIFFERENTTAL TEMP TEMP VACUUM BOX TEMP TEMP
NO. (MIN.) (2a=HR  (CU.FT.) (IN.H20) (IN.H20) (DEG.F) (DEG.F) (IN.HG) (DE6.F)  (DEG.F)
cLoCcK) eroccvesvecenscee werrcoevconneevwew
DESIRED ACTUAL INLET OUTLETY
s INIT 0 sas 574,939
| 10.0 0 580,299 «650 93 «93 303, a6, as, 3.5 321, a3,
o~ 20.0 0 585,673 <650 .93 .93 306, as, as, a,0 32a, a3,
30,0 0 590,974 «650 93 93 30A, 53, an, 4,5 33a, as,
40,0 0 596,377 «670 95 «9S 307, S6, a6, 5.0 316, a5,
- 50,0 0 601,740 «670 «95 95 309, 60, 48, 5.0 322, as,
60,0 0 607,148 «670 «95 «95 310, 62, s0. 5.5 336, a6.
70,0 0 612,600 «680 97 «97 310, 63, S5t1. 6.0 330. 37.
80,0 0 617,950 «650 92 .92 L} I 64, s2. 6,5 327. 3s.
90,0 0 623,286 «650 <92 92 311, 65, SX. 7.0 318, 39,
100,0 0 628,650 +650 .92 .92 312, 66, 54, 7.0 330, a0,
110,0 0 634,100 «680 .96 96 313, 66, 55. 1,5 319, ao,
120,0 1045 639,502 «680 96 «96 314, 66, 56, 8,0 339, as,
TOTALS 120,90 64,563
AVERAGE .94 .98 310, 60, 50, 5.8 326, az,



PARTICULATE FIFLD DATA &

PLANY= NAME AND ADDRESS

TEST 3AMSB UNIT 2 FAST

TEST DATE

T8 TIME-START

TF TIME-FINISH

7 NET TIME OF TEST, MIN,

NP NEY SAMPLING POINTS

Y METER CALIBRATION FACTOR

ON SAMPLING NOZZLE DIAMETER
s € PITOT TUBE COEFFICIENT
PN AVERAGE ORIFICE PRESSURE
w DROP

VM VOLUME OF DRY GAS SAMPLED

AT METER CONDTTTONS
™ AVERAGE GAS METFR TEMP
VMSTD VOLUME OF DRY GAS SAMPLED

AT STANDARD CONDITIONSs

vLC TOTAL H20 COLLEFTFD IN
IMPINGERS AND SILTCA GEL,M

VNC VOLUME OF WATER VAPOR
AT STANDARD CONDITIONSs

BWO PERCENT MOISTURF RAY VOLUME
(CHECK AGAINST SATURATION
POINT HAS BEEN MADE,)

FMD MOLF FRACTION DRY GAS

PcCO2 PERCENT CN2 BY VOL,, DRY
PO2 PERCENT 02 By VOL,, DRY
PCO PERCENT CO By VOL,., DRY
PN2 PFRCENT N2 BY VOL,, DRY

MD MOLECULAR WT=DRY STACK GAS

RESULTS TABULATION
TEST TEAM LFADER

PR RA JP

ENGLISH UNITS
02/08/83

8as
1045

120,0

12
1.003
«223 IN

«98 IN=H20

64,563 CU=FT

54.8 F
67.498 SCF
‘70.“
Lo
8.021 SCF

10.62

<894

13.70

24,35

83,95

30.29

METRIC UNITS
02/708/83

845
104as

120,0
12
1,003
5.7 MM
.84

23,9 MM=H20

1.828 Cu=M

12,7 c
1,911 SCMm

170.48

«227 SCM

10,62

.898

13.70
2.35

83,99

30.29



MWS
PB
PSI
PS

18

vs

AS
08870
es
180

cs

MOLECULAR WT=STACK GAS
BAROMETRIC PRESSURE
STATIC PRES OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS VFLOCITY
STACK AREA

STACK FLOW RATE, DRY«
ACTUAL STACK FLOW RATE
PERCENT ISONINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

4o .

1

> « 68 DEG F, 29.92 IN.HG,
S

28,98
30.34
=.60
30.30
310,
S54.17
20612,
17509204,
28195776,
101,7

356.9

<0816 GR/DSCF«

IN=HG
IN=H20
IN=HG
F

FPS

SQ-IN

SCFH

ACFH

28,98
770,64
-15.24
769.52
154,

16.7

13,2948

495808,
798420,
101.7

356.9

186,744

MM=HG
MM=H20
MM=HG
C

MPS
S0=-M
SCMH

ACMH

MG/DSCM



Sy-¥Y

EXAMPLE PARTICHLATF CALCULATYIONS TEST NO, 3AMSAR

UNIT 2 EAST

VOLUME OF ORY GAS SAMPLED AT STANDARD CONDITIONS
VMSTD = (17,647 » VM = Y & (PB ¢+ PM /7 13,6)) /7 (TM + a60,)
17,647 » 64,563 « 1,003 » ( 30,34 ¢+ ,981 /7 13,.86)

VMSTD T eccccacecuccecscccrcscacnccconasnmnccsnarssenenonencane 67.498 OSCF

( SS, ¢+ annh,)

VOLUME OF WATER VAPQOR AT STANDARD CONDITIONS
VNC = ,04707 « VIC

VHNC = 04707 » 1170, = 8,02 SCF

PERCENT MOISTURE IN STACK GAS
BWO = (100, & VWC) /7 (VMSTD + VNWC)
100, » 8.02

BND & mecccecwcccccwucsccvesaenes 2 10,62 PERCENT
67.498 « 8.02

MOLE FRACTION OF DRY STACK GAS
FMD = (100, = BwW0O) / 100,
100, - 10,6

FMD f occsssvsvcscscsswacseses P .89.

100,

AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS

MD = (PCO2 » ,48) + (P02 » ,32) + (PN2 + PCO) » ,28

MD = (13.,704447100) + ( 2.%232/100) + ((83,99 ,0) =« 28/100 = 30.29

MOLECULAR WEIGHY OF STACK GAS
MAS = MD » (1, = (AWN/100)) + 18, » (BW0/100)

MWS = 30,.29% (1., =(10.62/100)) ¢+ 18, * (10,62/100) = 28.98



9v-¥

STACK GAS VELOCITY AT STACK CONDITIONS
DELP = SUM, OF THE SART(VH » (TS ¢+ 460,))
VS = 85.49 % CP » DELP / (SORT(MWS » PS) « PNTS)

VS = 85,89 x B4 « 270,932 / (SORT( 28,98 » 30,30) =« 2, = 54,72 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
08 = VS & AS » 3600/144

08 = Sa,72 = 20612, 3600/144 = 28195776, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
BSSTD = 17,647 ~ @S & PS » (1, = (AWO/100)) /7 (TS ¢ Aa60,)
17.647 » 28198776, & 30,30 » (1, - (10,62/7100))

0SSTD = cnccecsvecwccwncrnnnenncsrneenrcccvoresrenrecasrnnaass 3 17509204, SCFH

¢ 310, + 860,)

PERCENT JISOKINETIC
180 = (305,.S8+(78+260,1)¢((0,0026694VLC) ¢ (VMAY#(PB+(PM/13,6))/(TM+860,)))1/(TTaVSaPSADNADN)
(305.58+%( 310.%860.))%((0,002669% 170.)+( 64,.563%1,003%( 30.34+¢( «941/713.6))/( 55.¢460,)))

'so P R R S R A e e L T T P R P AR R P R LR LD R RS L L AL P L R L L L L L I ‘01.73 PERCEN'

120, » Sa.712 » 30,30 » 223 » 223

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
€S = 0,001 « MN » 15,43 / VNSTD

CS = 0,001 » 356.9 * 15,43 / 67.098 = .0816 GR/DSCF



Ly-Y

FIELD ODATA

PLANT - DATE 02/08/83
SAMPLING LOCATION UNIT 2 EASTY RUN NUMBER IBMSA
SAMPLE TYPE PART 803 Sso02 PROBE LENGTH & TYPF 6 FT GLASS
OPERATOR PR Ra JP NOZZLE 18 : 1,0, 221
AMAIFNY TEMP, (DEG,F) as5, ASSUMED MOISTURE 11.1
RAR.PRESS, (IN HG) 30.34 SAMPLE BOX NUMRER

STATIC PRESS, (IN.HPO) =60 METER AOX NUVHER F8e
FILTER NUMRER(S) 3531009 METER HEAD DIFF, 1.50
STACK INSIDE DIM,(IN) 162,00 «00

PITOT TURE COEFF, -84 PRNRE HEATER SETYING 320,
THFRM, NO, HEATER BOX SETTING 320,
LEAKAGE «013 CFM 3 9,5 IN,HG

METER CALIB, FACTOR +960 K FACTOR 919.9

READ & RECORD NATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLONCK GAS METER VFLOCITY ORIFICE PRESSURE STACK DRY GAS METER PUMP SAMPLE IMPINGER

POINTY TIME TIME READING HEAD DIFFERENTTAL TEMP TEMP VACUUM BOX TEMP TEMP
NO. (MIN,) (24-HR (CUFT.) (IN,H20) (IN,H20) (DEG.F) (DEG.F) (IN,HG) (DEG,.F) (DEG.F)
CLOCK’ coensecencocccnsw Sreneseoncsscan
DESIRED ACTUAL INLET OUTLET
INITY ] 8as 94,740
10,0 0 100,161 +650 .78 .78 303, a0, L8 3.5 321, a3,
20,0 0 105,596 «650 .78 .78 306, 42, a3, 3.5 328, a3,
30.0 0 111,008 <650 .78 o718 308, a6, a3, 4.0 328, a5,
40,0 0 116,514 «670 +R0 .80 307, S5t. a3, 4,5 329, as,
50.0 0 122,076 «670 «80 .80 309, sS4, aa, 5.0 326, a5,
60,0 0 127,593 o670 +A0 A0 310, S6, as, 5.5 332, as,
10.0 0 133,181 +680 .81 .81 310, S57. a4, 6.0 335, 39,
80,0 0 138,664 «650 77 o717 311, S57. a4, 6,0 339, 39,
90,0 0 144,100 «650 77 77 311, sa, an, 6.9 331, a0,
100,0 0 149,581 «650 «17 o717 312, 59, 49, 7.0 337, a0,
110.0 0 155.196 «680 81 «68 312, 59, 50, 7.0 321, a0,
120,0 1045 160,804 .680 «81 .81 314, 60, 50, 7.5 335. a3,
TOTALS 120.0 66,064
AVERAGE 79 78 309, S3. qa6. 5.5 330, 42,



PARTICULATE FIELD DATA 8 RESULTS TABULATION

PLANT= NAME AND ADDRESS TEST TEAM LEADER
PR RA JP
TEST 3BMSB UNIT 2 EASY
ENGLISH UNITS METRIC UNITS
TEST DATE 02/08/83 02708743
;;---.--- TIME=STARTY 84as 84S
TF TIME=FINISH 1045 1nas
17 NET TIME OF TEST, MIN, 120,0 120,0
NP NET SAMPLING POINTS 12 12
Y METER CALIBRATION FACTOR «960 « 360
DN SAMPLING NOZZLE DIAMETER 221 IN S.6 MM
cP PITOT TUBE COFFFICIENT .84 -84
PM AVERAGE ORIFICE PRESSURE «78 IN=H20 19.8 MM=H20
DROP
VM VOLUME OF DRY GAS SAMPLED 66,064 CU-FT 1.871 CU-M
AT METER CONDITIONS
™ AVERAGE GAS METER TEMP 49,5 F 9.7 C
VMSTD VOLUME OF DRY GAS SAMPLED 66,772 SCF 1.891 SCM

AT STANDARD CONDITIONS»

vLC TOYAL H20 COLLECTFD IN 168,8 168,.8
IMPINGERS AND STILICA GEL,ML,

VHC VOLUME OF WATFR VAPOR 7.945 SCF +225 SCM
AT STANDARD CONDITIONS#

8wo PFRCENT MOISTURE RY VOLUME 10.63 10,63
(CHFCK AGAINST SATURATION
POINT HAS BEEN MADE,)

FMD MOLE FRACTION DRY GAS 894 894
pcoz PERCENT CO2 B8Y VOL,, DRY 13,70 13.70
PO PERCENT 02 BY VNL., DRY 2.35 2,35
PCO PERCENT CO BY VhL,., DRY «00 <00
PN2 PFRCENT N2 BY VOL,, DRY 83.95 83,95

L] MOLECULAR WT=NRY STACK GAS 30.29 30.29



MWS
PB
PS1
PS

s

vs

AS
assTD
0s
130

cs

MOLECULAR WY=STACK GAS
BAROMETRIC PRFSSURE
STATIC PRES OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS VELOCITY
STACK AREA

STACK FLOW RATE, NDRYs
ACTUAL STACK FLNW RATE
PERCENT ISOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

DE6 F, 29.92 IN,NMG,

28,98
30.34
“.60
30,30
309,
S4,7
20612,
17508064,
28195020,
102,5

376.6

+0870 GR/DSCF»

IN=HG

IN-H20

IN-HG

F

FPS
Sa-IN

SCFH

ACFH

28,98
770,64
-15.2a
769,52
154,

16,7

13,298

495776,
798398,
102.5

376.6

MM=HG
MM=H20

MM=HG

MPS
SN=M
SCMH

ACMH

199,195 MG/0SCM



0s-Y

EXAMPLE PARTICULATE CALCULATIONS TEST NO, 38MSB

UNIT 2 EAST

VOLUME OF DRY GAS SAMPLED AT STANDARD CONODITIONS
VMSTD = (17.647 &« VM = v « (PB ¢+ PM /7 13,6)) /7 (TM ¢ 460,)
17,647 » 66,068 & ,960 » ( 30,34 ¢+ ,779 /7 13,6)

VMS‘D P L L L L T T N R b T LR AL L 66.712 DscF

( S0. ¢ ae60,)

VOLUME DOF WATER VAPOR AT STANDARD CONDITIONS
veC = .04707 » VLC

VHC = ,08707 » 169, = 7.95 SCF

PERCENT MOISTURE IN STACK GAS
BWO = (100, » VNC) /7 (VMSTDh ¢ VNWC)
100, » 7.95

BHWO 3 cecacvevrmccecssccncsvesans 3 |o.63 PERCEN'
66.772 ¢+ 7.95

MOLE FRACTION OF DRY STACK GAS
FMD = (100, - BWO) /7 100,
100, - 10.6

FMD = ecrvevwcavsccccvecncssove 2 ,594

100,

AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS
MD = (PCO2 ¢ ,04) + (PN2 & _32) & (PN2 ¢ PCO) *+ .28

b 4

MD = (13,70#84/100) ¢ ( 2.3032/100) ¢+ ((83,9¢ ,0) » 28/100 = 30.29

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, = (RWN/100)) ¢ 18, » (BWO/100)

MWS = 30,29+ (1, ~(10.63/100)) ¢ 18, » (10,63/100) = 28.98



16-Y

STACK GAS VELOCITY AT STACK CONDITIONS
DELP = SUM, OF THE SORT(VH » (TS ¢ a60.))
VS & 85,49 =« CP » DELP / (SORT(MWS & PS) & PNTS)

VS = 85,49 » .84 & 270.917 / (SGRT( 28.9R » 30,30) +» 12, = 54,72 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
08 = VS » AS « 36007148

A8 = 58,72 » 20612, T600/144 = 28195020, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
ASSTD = 17.647 » QS » P3 » (1, = (BWO/100)) /7 (T3S ¢+ 460,)
17.687 » 28195020, » 30,30 « (1. - (10,63/100))

0SSTD 3 ccncecevevccvcmccssancccscssssesnarenarcenanesanannan £ 17508064, SCFH

( 309, ¢+ 8a60,)

PERCENT ISOKINETIC
190 = (305,58+(73+860,))*((0,0026692VLC)+(VMaYa(PB*(PM/13,6))/7(TM+860,)))/7(TTaVSaPS+DNaDN)
(305.58%( 309,+360.))4((0,002669% 169,)+( 66,0644 ,960+( 30,348+( e779/13.6))/7( 50,+4460.)))

ISD B ceccccccanuraccnccancncncccnrccccrccnc et e r oo c s e cscccerr e e r et s e cs st eerenenccssccncnancarese £ 102,87 PERCENTY

120, » Sa,72 *» 30.30 & 221 & 221

PARTICULATE LOADING <= EPA METHOD S (AT STANDARD CONDITIONS)
€C3 = 0,001 &« MN o 15,43 /7 VMSTD

CS = 0,001 » 376.6 « 15,43 / 66,772 = +0870 GR/DSCF



s~-Y

TRAVER
POINTY
NO.

INIT

TOTALS
AVERAGE

PLANT
SAMPLING LOCATION

SAMPLE TYPE

OPFRATOR

AMRIENT TEMP, (PEG.F)
BAR ,PRFSS, (IN_HG)
STATIC PRESS.,(IN.H20)
FILTER NUMRER(S)
STACK INSIDE DTM,(IN)
PITOT TUBE COEFF,
THERM, NO,

LEAKAGE

METER CALIA, FACTOR

FIELD DATA

UNIT TWO FAST

MSRP400
CLARKE
45,
30,34
=, 60
3531008
162,00
MG
206
«060 CFM 3
«983

«00

7.0 IN,HG

READ 8 RECORD DATA EVERY 10,0 MINUTES

SE SAMPLE CLOCK GAS METER
TIME TIME READING
(MIN.) (204-HR (CU.FT,)

cLOCK)

0 8as 180.498
10,0 ass 185,825
20,0 905 190,865
30,0 91s 195,995
40,0 925 201,050
50.0 9135 206,245
60,0 94S 211,499
70,0 955 216,595
80,0 1005 221,715
90,0 1015 226.891
100,0 102S 232,150
110,90 1035 2371.2117
120,0 1045 242,544

120,.0 54,850

VELOCTTY
HEAD
(IN.H20)

650
+650
«H50
«670
«6170
«&70
«680
« 650
«650
650
.680
«680

ORIFICE PRESSURE

DIFFERENTIAL
(IN,H20)
DESIRED ACTUAL
«95 «93
.92 <92
.92 .92
«95 «95
<95 95
«95 «95
«96 «96
«92 92
.92 92
.92 .92
«96 « 96
«96 «96
«94 .94

STACK
TEMP
(DEG.F)

303,
306,
30" L]
307,
309,
310,
310,
31,
311,
312,
313,
314,

310,

DATE
RUN NUMBER

PROBE LENGTH 8 TYPE
NOZ2LE s 1.0,
ASSUMED MOISTURE
SAMPLE BOX NUMBER
METER BOX NUMBER
METER HEAD DIFF,

PRNBE HEATER SETTING
HEATFR BOX SETTING

K FACTOR

DRY GAS METER Pump

SAMPLE

02/08/83
3CMSBP

6 FT GLASS
221

11,0

QAC

FRS

1.88

a00,
320,

089.1

IMPINGER

TEMP VACUUM BOX TEMP TEMP
(DFG,F) (IN.HG) (DEG.F) (DEG,F)
INLET OUTLEY

aa, a6, 4.5 314, a2,
a7, a6, 5.0 320, aq,
53, ah, S.5 329, as,
s8, a8, 5.0 323, as,
62, so, S.5  33%, as,
68, 51, 6,0 330, aq,
6a, 52, 6.0 325, .2,
65, 54, 6.5 335, 38,
66, 54, 6.5 335, 39,
67, 55, 6.5 330, a0,
68, S6, 7.0 37, a1,
68, 56, 7.0 328, aa,
61. S1. 5.9 3271, as,



Ca™u

PARTICULATE FIELD DATA & RF

PLANT= NAME AND ADDRESS

TEST 3CMSBeP UNIT Tw0 EAST

TESY DATE

;;------- TIME=-START

TF TIME=FINISH

17 NET TIME OF TEST, MIN,

NP NET SAMPLING POINTS

Y METER CALIBRATION FACTOR

DN SAMPLING NOZZLE DIAMETER

ce PITOY TUBE COEFFICIENY

PM AVERAGE ORIF]CE PRESSURE
DROP

VM VOLUME OF DRY GAS SAMPLED
AT METER CONDITIONS

™ AVERAGE GAS MFETER TEMP

VMSTOD VOLUME OF DRY GAS SAMPLED

AT STANDARD CONDIVIONSe

vLC TOTAL H20 COLLECTED IN
IMPINGERS AND SILICA GEL,ML.

nC VOLUME OF NWATER VAPOR
AT STANDARD CONDITIONS#

BWO PERCENT MOISTIRE RY VNLUME
(CHECK AGAINSTY SATURAT]ION
POINT HAS BEEN MADE,)

FMD MOLE FRACTION DRY GAS

PCO2 PERCENT CO2 BY VOL.s» DRY
POR PERCENT 02 RY VvOL,, DRY
PCO PERCENT CO BY VOL,, DRY
PN2 PERCENT N2 BY VOL.» DRY

MD MOLECULAR WT=DRY STACK GAS

SULTS TABULATION
TEST TEAM LEADER

CLARKE

ENGLISH UNITS
02/08/83

aas
10as

120,0

12
983
«221 IN
.84

«94 IN=H20

54,850 CU=FTY

55.8 F

56,091 SCF

183.4

6.750 SCF

10.74

893
13.70
2.35
«00
83.99%

30.29

METRIC UNITS
02/0R/83

aas
10as

120,0
12
983
S.b MM
.84

23.8 MM=H20

1.553 CU-M

13,2 c

1.588 SCM

143,.4

.191 SCM

10,74

.893
13,70
2.35
<00
83,95

30.29



MH3
P
PS1
PS
18
vs
AS
Q3870
0s
180
MN

cs

L]

Ps-¥

MOLECULAR WT=-STACK GAS
BAROMETRIC PRFSSURE
STATIC PRFS OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TEMP

AVG STACK GAS VFLOCITY
STACK AREA

STACK FLOW RATE, DRY»
ACTUAL STACK FLOW RATE
PERCENT ISOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENY PARTICULATE

68 DE6 F, 29,92 IN,HE,

28,97

30,38 INeHG
*,60 IN=H20
30,30 IN=MG

310, F

Sa.7 FPS

20612, So0~IN

17490092, SCFH
28202940, ACFH
R6.2

3315,2

«0922 GR/DOSCF»

28,97
770,64
=15.24
769,52
154,

16.7

495267,

798624,

86,2

335.2

211,060

MM<HG
MM=H20

MM=HG

MPS
SQ=M
SCMH

ACMH

MG/DSCM



Sc-Y

EXAMPLE PARTICULATF CALCULATIONS TFST NO,3CMSBP

UNIT TwO FASTY

VOLUME OF DRY GAS SAMPLEN AT STANDARD CONDITIONS
VMSTD = (17,647 # VM & ¥ » (PB ¢ PM / 13,6)) /7 (TM + 460,)
17.647 » 54,850 » ,983 & ( 30,34 + ,938 /7 13.6)

VMSTD 32 ceconcocecnncccncnccnccnccccccanncncenenencccanasseas £ 56,091 DSCF

( S6. ¢ 460,)

VOLUME OF WATER VAPOR AT STANOARD CONDITIONS
Vit = ,04707 « VLC

VHC = ,08707 ~ 143, = 6,75 SCF

PERCENT MOISTURE IN STACK GAS
BWD = (100, » VWC) / (VMSTOD + VWC)
100, » 6.7%

BN 3 ewvrcocccwsccsccrwcccvonsves = 10,74 PERCENT
56.091 + 6,75

MOLE FRACTION OF DRY STACK GAS
FMD = (100, - BwWOD) / 100,
100, = 10.7

FMD & ecccecwrvormcceccscncocsssase 2 +893

AVERAGE MOLECULAR WETIGHT OF DRY STACK GAS
MD = (PCO2 » .84) + (PN2 » ,32) + (PN2 + PCO) + ,28

MD = (13,70244/7100) ¢ ( 2.3232/100) + ((83,9+ ,0) » 28/100 = 30.29

MOLECULAR WEIGHT OF STACK GAS
MNS = MD & (1, = (RWD/100)) ¢+ 18, » (BW0O/100)

MHS = 30,29« (1, -(10,78/100)) + 18, » (10,74/7100) = 28,97



96-Y

STACK GAS VELOCITY AT STACK CONDITIONS
DELP = SIIM, OF THE SORT(VH = (TS ¢ 460.))
VS = 85,489 s« CP » DELP / (SORT{(MWS s PS) 2 PNTS)

VS = 85,89 & .84 » 270,932 / (SORT( 28.97 « 30,.30) + 12, = Sa,73 FPS

STACK GAS VOLUMETRIC FLOW AT 3STACK CONDITIONS
NS = VS & AS «~ 3600/144

98 = 54,73 » 20612, 36007144 = 28202980, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
9SSTD = 17.6487 & Q3 = PS & (1, = (RWO/100)) / (TS ¢ 460.)
17,647 » 28202980, » 30,30 ¢ (1. - (10.,74/100))

0SSTD = evcvecccccccccccemccerececnrrrccntcrasoanannecennees X 17490092, SCFH

( 310. ¢+ 860.)

PERCENT ISOKINETIC
180 2 (305.58#(T784860,))%((0,0026692VLL)*(VMaYa(PB+(PM/13,6))/(TM+a60,)))/(TTaV3aPIsDN2DN)
(305,.58+C 310,9860,))2((0,002669« 1a3,)¢( 54,850+ ,983«( 30,34+ ( «938/13,6))/( 56,¢4860,)))

xso [ R PPy R SRR PR P R bttt ettt DL L L L L L L L L L L L L L Ll Al I 36.11 PFRCEN'

120, » 54,73 » 30.30 »« ,221 » 221

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
CS = 0.001 &« MN » 15,43 /7 VMSTD

CS = 0,001 » 335.,2 » 15,43 / 56,091 = .0922 GR/DSCF



FIELD DATA

PLANT DATE 02/08/83
SAMPLING LOCATION UNIT TWO FAST RUN NUMRER 3DMSAP
SAMPLE TYPE M58PA00 PRORE LENGTH & TYPE S FT GLASS
OPERATOR CLARKE NOZZLE : 1,0, 215
AMBIENT TEMP, (NDEG,F) as, ASSUMED MOISTURE 11.0

BAR PRESS ., (IN,HG) 30,34 SAMPLE BOX NUMBER QGAD
STATIC PRESS, (IN.H20) .60 METER ROX NUMRER FBa
FILTER NUMRER(S) 3531004 METER HEAD DIFF, 1.88
STACK INSIDE DIM,(TN) 162,00 «00

PITOT TUBE COEFF, .84 PROBE HEATER SETTING 400,
THERM, NO, HEATER BOX SETTYING 320,
LEAKAGE «002 CFM @ 6.0 IN.HG

METER CALIB. FACTOR 1.030 K FACTOR 1089.1

READ 8 RFCORD DATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLOCK GAS METER VELOCITY ORIFICE PRESSURE STACK DRY GAS METER PUMP SAMPLE IMPINGER

POINT TIME TIMF READING HEAD DIFFERENTIAL TEMP TEMP VACUUM BNXx TEMP TEmP
NO. (MIN,) (24<=HR (CUL.FT,) (IN.H20) (IN.H20) (DEG.F) (DEG,F) (IN,HG) (DEG.F) (DEG.F)
CLOCK) wocovonnevcosccns XL Y T
DESIRED ACTUAL INLEY OUTLETY
3 INIT 0 aas 743,598
i 10,0 85S 748,454 «650 .93 .93 303. 4?2, a2, 2.0 31a, a2,
ur 20,0 90s 753,323 «650 .92 .92 306, 44, az, 2.5 333, az,
~ 30,0 91S 758,195 «5650 .92 «92 308, a9, a3, 2.5 311, ao,
q0,0 925 763,125 o670 »95 «95 307, 53, aa, 3.0 326, aa,
50,0 935 768,125 «670 «95 «95 309, 56, a7, 3.5 334, a6,
60,0 945 773,186 «670 «95 «95 310, S6. a7, 4.0 320, ez,
70,0 9SS 777.999 +680 +«96 «96 110, S7. a8, 4,5 319, - a0,
80,0 1005 782,935 «650 .92 .92 311, 57. a9, 4,5 336, 36,
90,0 1015 787,855 «650 <92 .92 311, S8, S0, 5.0 313. 38,
100,0 1025 792.690 650 92 92 312, 5A, S1. 5.0 328, 36,
110,0 1035 797,72% «680 .96 «96 313, 59, 51, 5.5 329, 38,
120,0 1085 802,746 +«680 «96 .96 314, 60, 52. 6,0 319, a3,
TOTALS 120.0 S9.t1a8

AVERAGE .94 «94 310. sa, a7, 324, ag,

o
L]
[~



PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT~ NAME AND ADDRESS

TEST 3DMSBP UNIT TwO EaST

TEST DATE
T8 TIME-START
T¢ TIME-F INISH
T NET TIME OF TEST, MIN,
NP NET SAMPLING POINTS
v METER CALIBRATION FACTOR
ON SAMPLING NO7ZLE DIAMETER
cP PITOT TUBE COEFFICIENT
% pm AVERAGE ORIFICE PRESSURE
o OROP
o)
VM VOLUME OF DRY GAS SAMPLED
AT METER CONDTTIONS
™ AVERAGE GAS METER TEMP
VMSTD  VOLUME OF DRY GAS SAMPLED

AT STANDARD CONNPITIONS«

vLeC TOTAL H20 COLLECTED IN
IMPINGERS AND SILICA GEL,ML,

VHC VOLUMF OF WATFR VAPOR
AT STANDARD CONDITIONSw

B8N0 PERCENT MOISTURE BY VOLUME
(CHECK AGAINST SATURATION
POINT HAS BEEN MADE,)

FMD MOLE FRACTION ORY GAS
PCO2 PERCENY CO2 8Y VOL,, DRY
P02 PERCENT 02 BY VOL,.s DRY
PCO PFRCENT CO AY VOL., DRY
PN2 PERCENT N2 RY VOL,., ORY

MD MOLECULAR WT=DRY STACK GAS

TEST TEAM LEADER

CLARKE

ENGLISH UNTITS
02/08/83

84s
1045

120,0
12
1.030
.215 IN
.84

+94 IN=H20

59,148 CU=FT

50.6 F

64,025 SCF

163,5

7.696 SCF

10,73

«893
13,70
2.35
«00
83.95

30,29

METRIC UNITS
02/7/08/A3

LEL
10as

120,0
12
1.030
5.5 MM
.84

1.67S CU=M

10.3 c
1.813 SCM™

lbs.s

«218 SCM

10.73

+893

13.70
2.35

83.95

30.29



MWS
P8
PSI
Ps
T8
vs
AS
038
Qs
130
MN

cs

66-¥

MOLECULAR WT«STACK GAS
BAROMETRIC PRESSURE
STATIC PRES OF STACK GAS
STACK PRES, ARS,
AVERAGE STACK TFmP
AVG STACK G6AS VELOCITY
STACK AREA

T0 STACK FLOW RATE, DRY»
ACTUAL STACK FLOW RATE
PERCENT ISOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

® 68 NDES F, 29,92 IN,HG,

28.97
30.34
-.60
30.30
310,
54,7
20612,
17491792,
28202336,
103.9

351.4

+0847 GR/DSCF»

IN=HG
IN=HZ2O0
IN~HG
F

FPS

Sa-IN

SCFH

ACFH

28,97
170.64
-15.24
769,52
154,

16.7

13,298

495315,
798606,
103.9

351.4

193,842

MMeKG
MM=H20

MM=HG

MPS
SQ=M
SCMH

ACMH

MG/D3CM
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EXAMPLE PARTICHLATE CALCULATIUNS TEST NO.3DMSBP

UNIT TWO FEAST

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
VMSTD = (17.647 &« VM = ¥ « (PB ¢+ PM / 13,6)) /7 (TM ¢+ 460,)
17.647 » 59,148 « 1,030 » ( 30,34 ¢+ ,938 /7 13,6)

VMSTD = eccecccccoccanresscssamarsencs s cnsecttcanascrnassaans 3

{ St. ¢+ 860,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VwC = ,08707 » VLC

VWC = 08707 » 164, = 7.70 SCF

PERCENT MOTSTURE IN STACK GAS
ANO = (100, » VNC) 7 (VMSTD ¢ VNWC)
100, » 7.70

BWND) 8 csecvevrmsvcasscocssasscosncs I 10.73 PERCENT
64,025 + 7.70

MOLE FRACTION OF DRy STACK GAS
FMD = (100, = ANWO) / 100,
100, = 10.7

FMD g cecscconceceavwcessccsscsess X .093

100,

AVERAGE MOLECULAR WETGHT OF DRY STACK GAS
MD = (PCO2 *+ .QR) ¢ (P02 & ,32) & (PN2 ¢+ PCO) + .28

MD = (13.702847100) ¢ ( 2,3»32/7100) + ((83.9+ .0) » 28/100 =

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, = (Bw0O/100)) + 318, * (BW0/100)

MWS = 30,29+ (1, -(10,73/100)) + 18, = (10,73/100) = 28,97

30.29

64,025 DSCF



T9-¥

STACK GAS VELOCITY AT STACK CONDITIONS
DELP = SHUM, OF THE SART(VH » (TS ¢+ 460.))
VS 3 85,89 » CP « DELP / (SORT(MWS = PS) » PNTS)

VS = 85.49 « .88 « 270,932 / (SQRY( 28,97 » 30,30) « 12, = 54,73 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
08 = V8 » AS » 34600/144

08 = 54,73 » 20612. %600/1434 = 28202336, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDIVIONS
QSSTD = 17,647 » 08 » PS & (1. = (BWO/100)) / (TS ¢ 860,)
17.647 « 28202336, * 30,30 » (1, - (10,73/100))

ASSTD %X ecccceveccmccnwcvrvoncrvonnccrvorcncsovnsronnnvanancean ‘7“9‘7q2. SCFH

( 310, + 860,)

PERCENT JSOKINETIC
180 3 (305,584 (T73+44860,))2((0,002669aVLLC)*(VMaY2(PR+(PM/13,6))/(TM+4360,)))/7(TTaVSePSaDNeDN)

(305.582( 310.+860,))2((0,002669+ 168,)+( 59,190%1,0309( 30,38+( «938/13.6))/70 S1.4860,)))

!so AR AL I AL LI L LT L L Y L o e L D e e L L L T T T T R 103.91 PERCENT

120, » 54,73 » 30,30 » ,215 &« 215

PARTICULATE LOADING <= EPA METHOD S (AT STANDARD CONDITIONS)
CS = 0,001 » MN » 15,43 /7 VMSTD

€S = 0,001 » 351,84 » 15,43 / 64,025 = «0847 GR/DSCF
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FIELD DATA

PLANTY DATE 02,08/83
SAMPLING LOCATION UNIT 2 EASTY RUN NUMBER 4AMSBP
SAMPLE TYPF PART 303 S04 PROBE LENGTH & TYPE S FT GLASS
OPERATOR PR Ra JP NOZZLE 2A 3 1,0, «224
AMRIFENY TEMP, (NEG,.F) 50, ASSUMED MOTSTURE 11.1
BAR,PRESS, (IN,HG) 30,36 : SAMPLE BDX NUMBER

STATIC PRESS,(IN,H20) =.60 METER BOX NUMBRER FBa
FILTER NUMRER(S) 3530458 METER HEAD OIFF, 1.72
STACK INSIDE 0TM, (IN) 162,00 .00

PITOT TUBE COEFF, .84 PROBE HEATER SETTING 400,
THFRM, NO, 178 HEATER BOX SETTING 320,
LEAKAGE «000 CFM @ 9.0 IN,HG

METER CALIB, FACTOR 1,003 K FACTOR 1112,.4

READ & RECORD DAYA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLOCKX GAS METER VELOCITY ORIFICE PRESSURE STaACK DRY GAS METER PUMP SAMPLE IMPINGER

POINT TIME TIME READING HEAD DIFFERENTIAL TEMP TFMP VACUUM BOX TEMP TEMP
NO. (MIN,) (24-HR (CUFT,.) (IN,H?D) (IN,H20) {DEG,.F) {DFG.F) (IN,HG) (DEG.F) (DEG.F)
CanK) coeconcccecosesee ceewevcesveane
DESIRED ACTUAL INLET OUTLFT
INIT 0 1230 639,710
10,0 0 #45,4816 . 720 t.03 1.03 314, 58, 56, 4.5 347, S0,
20,0 (1] 651,047 720 1,03 1,03 317. 60, 56, 4,5 3ts., 50,
30,0 0 656.673 o720 1.03 1.03 318, 64, s7, 5.0 340, S1.
40,0 0 662.447 +750 1,07 1,07 318, 68, SA, 5.5 327, St1.
50,0 0 668,169 « 750 1.07 1.07 317, 70, 60, 6.0 333, 51.
60,0 0 673,838 <720 1,03 1,03 317, 11, 60, 6,0 341. 50,
70,0 0 619,434 . 720 1,03 1.03 317, 12, 6l, 6.5 327. 50,
80,0 0 685,020 . 700 1,00 1,00 318, 73, 62, 6.5 338. 52.
90,0 0 690,611 - 700 1.00 1,00 3i1a, 75. 63, 7.0 3135, 52.
100,0 0 696,309 720 1,03 1.03 317. 716, 64, 1.5 33S. 51.
110,0 0 701,964 «720 1.03 1,03 318, 76, 65, 8,0 317. S1.
120,0 1430 707.671% o720 1,03 1.03 319, 17. 66, 8,0 330. 51,
TOTALS t20,0 67,961

[
.
[” }

AVERAGE 1.03 1.03 317, 10, 6, 332. St.



PARTICULATE FIELD DATA 8 RE

PLANT- NAME AND ADDRESS

TEST 4AMSAP UNIT 2 EAST

TEST DATE

;;------- TIME~START

TF TIMF=FINISH

T NET TIME OF TFST, MIN,

NP NET SAMPLING POINTS

\j METER CALIBRATION FACTOR

DN SAMPLING NOZZLE DIAMETER

ce PITOT TUBE COEFFICIENTY

PM AVERAGE ORIFICE PRESSURE
DROP

VM VOLUME OF DRY GAS SAMPLED
AT METER CONDITIONS

™ AVERAGE GAS METER TEMmP

vMsTD VOLUME OF DRY GAS SAMPLED

AT STANDARD CONNITIONS®

vLC TOTAL H20 COLLECTED IN
IMPINGERS AND SILICA GEL,ML,

vnC VOLUME OF WATER VAPOR
AT STANDARD CONDITIONS#

Bno PFRCENT MOISTURE RY VOLUME
(CHECK AGAINST SATURATION
POINT HAS BEFN MADE,)

FMD MOLE FRACTYION DRY GAS

PCO2 PERCENT CO2 BY VOL,., DRY
PO2 PERCENT 02 BY VOL., DRY
PCoO PERCENTY CO B8Y VvOL., DRY
PN2 PERCENT N2 AY VOL., DRY

MD MOLECULAR WT=NRY STACK GAS

SULTS TABULATION
TEST TEAM LEADER

PR RA JP

ENGLISH UNITS
02/08/83

1230
1430

120.0

12
1.003
«224 IN
-84

1.03 IN=HZ20

67.961 CU=FT

65,3 F

69.692 SCF

177.7

8.364 SCF

10.72

+«893
13.60
2.30
.00
A4,10

30.27

METRIC UNITS
02708/A3

1230
1430

120,0
12
1,003
S.7 MM
-.8a

26.2 MM=H20

1.924 CU~M

18.5 c
1.973 SCM

177.7

«237 SCM

10,72

«893
13.60
2.30
.00
84,10

30.27



MWS
P8
PS1
PS
£
vs
AS
ASSTD
es
130
MN

cs

"

y9-¥Y

MOLECULAR WT=-STACK GAS
BAROMETRIC PRESSURE
STATIC PRES OF STACK GAS
STACK PRES, aAfs,

AVERAGE STACK TEMP

AVG STACK GAS VELOCITY
STACK AREA

STACK FLOW RATE, NRY»
ACTUAL STACK FLOW RATE
PERCENT [SOKINETIC

AMBIENT PARTICULATE
MG. EPA S

AMBIENY PARTICULATE

68 DE6 F, 29.92 IN.HG.

28.95
30,36
.60
30.32
317.
57.4
20612,
18177220,
29581420,
100,3

398.9

+0883 GR/DSCF»

IN=HG
IN=N20D
IN=HG
F

FPS

SO=IN

SCFH

ACFH

28.95
771.14
-15.24
170,02
159,

17.5

13.298

S14724,
837657,
100.3

398.9

202,151

MM=HG
MM=H20

MMeHG

MPS
SQe-M
SCMH

ACMH

MG/DSCM
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EXAMPLE PARTICULATE CALCULATIONS TEST NO.4AMSBP

UNIT 2 EAST

VOLUME OF DRY GAS SAMPLEN AT STANDARD CONDITIONS
VMSTD = (17.647 » VM &« Y & (PB + PM / 13,6)) /7 (T™ + a60.)
17,647 » 67,961 » 1,003 » ( 30,36 ¢+ 1,032 /7 13.6)

VMSTD 3 ecccececerrccncrencccraccsnccrcncccecancassannenasane 2 69,692 DSCF

( 6S5. ¢+ a60,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VAC = ,08707 » vLC

VHNC = ,04707 »~ 1178, = 8.36 SCF

PERCENT MOISTURE IN STACK GAS
BWO = (100. & VHC) /7 (VMSTD + VHWC)
100, » 8.36

BND B ccreavwmocconsccncscccaacsvans ¢ 10,72 PERCENT
69,692 ¢+ 8.36

MOLE FRACTION OF DRY STACK GAS
FMD = (100, - BWO) / 100,
100, - 10,7

FMD S evooscecssssvecscaccesa I .593

100,

AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS
MD = (PCD2 » ,84) ¢+ (P02 » ,32) + (PN2 + PCO) ¢ 28

MD = (13.60284/100) ¢ ( 2,3232/100) + ((Ba,1¢ ,0) » 28/100 = 30.27

MOLECULAR WEIGHT OF STACK GAS
MWS = MD * (1, = (RWN/100)) + 18, » (BWD/100)

MWS = 30,27+ (1. =(10.72/100)) ¢ 18, * (10.72/100) = 28,95



99:=¥

STACK GAS VELOCITY AT STACK CONDTTTUNS
DELP = SIIM, OF YHE SAORT(VH # (TS ¢+ 460,))
VS = 85,49 » CP & DELP / (SQRT(MWS « PS) « PNTS)

VS = 85.49 *+ .84 » 2R4,204 / (SQRT( 28.95 ~ 30.3?) « 12, = 57.41 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
0S = VS « AS » 3600/14a

ns = S7.41 » 20612, %6N0/1484 = 295A1420, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CUNOTTTIONS
QSSTD = 17,647 » QS » PS » (1, = (BWO/100)) / (TS ¢+ 460,)

17,687 » 295R1420, ~ 30,32 ¢ (1. -~ (10,727100))

ASSTD = ecvecosvccocacavesrerrncacacccnrsresncsseneresscars=e T 1R177220. SCFH

( 317. ¢ 460.)

PERCENT ISODKINETIC
1S0 = (305,5R«(T1S+860,))¢((0.0026694VLC)+(VMaYa(PB¢(PM/13,6))/(TM+460,)))/(TTaVS+PSaNN+ON)
(305,58+( 317.+4460,))+((0,002669% 178.)+( 67.961%1,0032( 30,36+ ( 1.032713.6))7( 65,4460,)))

IS() T emecccccerccmccccrutecerE e e e e e e e ceEce e e seECe e et TSR E e R R et e r et e s n e ecenenneannm=ee = 100,27 PFROENT

120. = 57.41 » 30.32 « ,228 » 224

PARTICULATE LOADING == EPA METHOD S5 (AT STANDARD CONDITIONS)
€S = 0,001 » MN » 15,43 /7 VMSTD

CS = 0.001 » 398,9 & 15,43 / 69,692 = .0A83 GR/DSCF



FIFLD DATA

PLANT
SAMPL ING LNCATTON

DATE
RUN NUMBFR

02/,08/83

UNIT 2 FAST 4BMSAP

SAMPLE TYPF PART 803 Sus PROHF LENLTH R TYPE 6 FT GLASS

L9-¥Y

OPERATONR PR RA JP NOZZLE eR ¢ 1.0, .227
AMBIFNT TEMP, (NERF) S0, ASSUMFN MOTSTURE 1t.1
BAR PRFSS, (IN_HG) 30,.% SAMPLE RNX NUMHER
STATIC PRESS.(TN,H20) -, 60 MEYER ROX NUMBER FB6
FILTFR NUMRER(S) 0002530 METER HEAD DIFF, 1.50
STACK INSIDE DIM.(TN) 162,00 .00
PITOT TURE COEFF, .Y ] PROBE HEATFR SETTING 400,
THERM, NO, HEATFR HOX SFTYTING 320,
LEAKAGF «005 CFM @ 10,5 IN,HG
METER CALIB, FACTOR «960 K FACTOR 1023.1
READ 8 RECORD DATA EVERY 10.0 MINUTES
TRAVERSE SAMPLE cCLNOCKX GAS METER VELOCITY ORIFICE PRESSURE STYACK DRY GAS METFR Pywmp SAMPLE IMPINGER
POINT TIME T1ME READING HEAD DIFFERENTTAL TEMP TFMP VACUUM 80X TEMP TEMP
NO. (MIN.) (?4-HR (CULFT,) (IN.H20) (IN,H20) (DFG,F) (DFG,.F) (IN,HG) (DEG.F) (DEG,F)
cLOCK) L e LT cececcmceccaa
NESIRED ACTUAL INLET NUTLETY
INIY 0 1230 162,434
10,0 0 168,474 . 720 <95 <95 314, S2. S57. a.,s 320. 48,
20,0 0 174,553 .720 .95 «95 317, 52. 52. 4.5 324, a8,
30,0 Q0 180,584 . 720 «95 « 95 318, SA, S2. S.0 323%. S0,
an,0 0 tAR A00 .750 .99 .99 11R, 61, 52, 5.5 322. 50,
50,0 0 192,990 o750 .99 «99 317, 64, sS4, 6,0 322. 51,
60,0 0 199,064 . 720 .95 95 317, 6S, Sk, 6.5 324, 80,
70,0 0 205,137 . 720 +95 «95 317. 66, 56, 6.9 327. S0,
80,0 0 211,094 <700 .92 .92 318, 66, SA, 7.0 328, S0,
90,0 0 217,103 700 .92 .92 31A, 67, 59, 7.5 330, St.
100,0 0 223,214 «720 «95 95 317. 68, 60, 7.5 323, S0,
110,0 0 229.300 «720 .95 95 31A, 69, 60, 8.0 327. 50,
120,0 1430 235.462 .720 .95 «95 319, 69, 60, R.S 324, S0.
TOTALS 120.0 73.028
AVERAGE «95 .95 317. 63, 56, 6.4 325, S0,
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PARTICULATF FIFLN DATA & RESULTS TABULATTON

PLANT= NAME AND ANDRESS TEST VEAM LEADER
PR RA JP
TEST 4BMSAP UNIT 2 FAST
FNGLTSH UNTTS METRIC UNITS
TEST DATE 02/08/8% 02/70A/8%
T8 TIME=STARY 1230 1230
TF TIME«FINISH 1430 1430
Tr NET TIMF NF TFST, MIN, 120,0 120,0
NP NET SAMPLING POINTS 12 12
Y METER CALIBRATION FACTOR <960 .960
oN SAMPLING NOZZLE DYAMETER 227 IN 5.8 MM
ce PITOT TUBE COFFFICIENT .84 .84
PM AVERAGE ORIFICE PRESSURE «95 IN=H20 28,2 MM=H20
DROP
VM VOLUME OF DRY GAS SAMPLED 73,028 CU=FT 2.06R8 CU=M
AT METER CONDTTIONS
™ AVERAGE GAS MFTFER TFMP 59,5 F 15.3% c
VMSTp VOLUME OF DRY GAS SAMPLED 72.468 SCF 2.052 SCM
AT STANNDARD CONDITIONS#
vLC TOTAL HPO COLLECTED 1IN 184,.4 184,48
IMPINGERS AND STILTICA GEL,ML.
VWC VOLUMF OF WATFR VAPOR 8.680 SCF <24k SCM
AT STANDARD CONNITIONSs
BWO PFRCENT MNISTIURF RY VOLUME 10,70 10,70
(CHECK AGAINST SATURATION
POINT HAS REFN MADE )
FMD MOLE FRACTION DRY GAS +B93 .A93
PCO2 PFRCENY CD2 BY VOL,, ORY 13.60 13.60
P02 PERCENY 02 BY VOL,, DRY 2.30 2.39
PCO PFRCENT CN RY VDL,, DRY .00 .00
PN2 PERCENYT N2 BY VDL,, DRY R4, 10 84,10

MD MOLFCHLAR wT=DRY STACK GAS 30,27 30,27
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MWS
PR
P8I
PS

T8

Vs

AS
QSSTD
aes
180

MN

cs

MOLFCULAR WT=-STACK GAS
BAROMETRIC PRFSSURE
STATIC PRES OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS VFLOCITY
STACK AREA

STACK FLOW RATE, DRY»
ACTUAL STACK FLOW RATE
PERCENT JSOK]INETIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

DEG F, 29,92 IN.HG,

PH.96

0. 36

-ob0

30.32
317,

57.4
e0ele.
18180460,
295801484,
101.,5

398.90

+0B47 GR/DSCF«

IN=HG

IN=-H2O

IN=HG

F

FPS

SQ=-1IN

SCFH

ACFH

PR ,9h
7T71.14
-15.24
770,02
159,

17.5

13.294

S14R16,
837622,
101.5

398,0

193.96A

MMeHG
MM=H?0
MM=HG
o

MPS
SN=M
SCMH

ACMH

MG/DSCM
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FXAMPLF PARTICHLATF CALCULATIONS TFST NO,4RMSRP

UNIT 2 EAST

VOLUME OF DRY GAS SAMPIEDN AT STANDARD CONDITIONS
VMSTD = (17,647 = VM « ¥ & (PR + PM /7 13,86)) /7 (TM + 4860,)
17.647 » 73.028 * .960 & ( 30,36 ¢+ ,952 / 13,6)

VMSTD = ~emcwccccacccsccccaserecencasrecarresmenesnenmmmnne = 3 72.468 DSCF

( KO, ¢+ 4K0,)

VOLUME OF WATER VAPQOR AT STANDARD CONDITIONS

VWC +08707 « VLC

VWC = ,08707 x 184, = 8,68 SCF

PERCENTY MOTSTURE IN STACK 6AS
RWO = (100, * VWC) / (VMSTN ¢ VAWC)
100, » 8.60

BWO 2 ~meeccemccceccvecnceenvesee = (0,70 PERCENT
72.468 « 8.68

MOLE FRACTION OF DRY STACK GAS
FMD = (100, = RWN) /7 100,
100, = 10,7

FMD) = ewcemwccccecceccnccnssn = .893

100,

AVERAGE MOLECULAR WETGHT OF DRY STACK GAS
MD 3 (PCP2 & ,84) ¢ (PR2 & 32} + (PN2 ¢ PCUY & .28

MD = (13,60%84/7100) ¢ ( 2,3232/7100) ¢ ((Ra,1+ ,0) » 287100 = 50,27

MOLECULAR WEIGHT OF STACK GAS
MNS = MD » (1, = (RWN/100)) « 18, & (BW0/100)

MWS = 30,27+ (1., =(10,70/7100)) + 18. ~ (10,70/100) = 28.96



IL-¥Y

STACK GAS VELUCITY AT STACK CONDITYIONS
NELP = SUM, (F THE SNRT(VH & (TS5 + 460,))

VS = 85.49 + CP «» DEIP / (SORT(MWS « PS) » PNTS)

VS = 85.49 &« .84 * 2R4,2048 / (SORT( 28,96 + 30,32) =« 12, 57.40 FPS
STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
@8 = VS « AS » 3400/14aa

0s = 57.40 » 20612, 3600/1484 = 29580184, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
NSSTD = 17,647 » QS & PS 2 (1, = (BWO/100)) /7 (TS + 460,)
17.647 » 29580184, ~ 30,32 » (1. = (10,70/100))

cecceccccrcrccasnewrarem s e e r e e e reraarrem e see T 18180460, SCFH

( 317, + 4a60,)

AssTDd

PERCENT ISOKINETIC
IS0 = (305.584(79¢860,))%((0,0026694VLL)+(VMaY(PB*+(PM/13,.6))/7(TM+860,)))/(TTaVSaPSaNN2DN)
(30S5,58%( 317.4860,))2((0.002669= 184,)+( 73,0282 ,960+( 30,36¢( «952713,6))7( 60,4460,)))

IS0 = ececccccccncnceccascccercteracrcctea et e e e e A A re e e e r e T e e ca s e s e r e recenrsesereneeneseennneae = [0],5] PERCENT

120, » 57.40 » 30,372 & 227 » P27

PARTICULATE LOUADING == EPA METHOD S (AT STANDARD CONDITIONS)
CS = 0,001 » MN « 15.,4% /7 VMSTD

CS = 0,001 » 398,0 « 15,4% / 12.468 = +0847 GR/DSCF
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PLANT
SAMPLING LOCAVTIOM

SAMPLE TYPF

OPFRATOR

AMRIFNT TEMP, (NER.F)
RAR _PRESS, (IN.HG)
STATIC PRESS.(IN.H?0)
FILTER NUMRER(S)
STACK INSIDE DIM,(TN)
PITOY TURE CNEFF.,
THFRM, NO,

L EAKAGE

METER CALIB,. FACTOR

UNIT TWO FAST

MsH

CLARKE

60,
30,36
o bV

3531066

162,00

.84
178

+000 CFM o

«9A83

.00

READ & RECORD DPATA EVERY 10,0 MINUTES

FIELD

7,0 IN.HG

NDATA

STACK
TEMP
(DEG.F)

314,
37,
314,
318,
317.
317,
317,
318,
1A,
317,
318,
319,

NAYE 02/08/83
RUN NUMBER 4CMSH
PROBE LENGTH & TYPF 6 FT GLASS
NOZZLE : 1.D. «.211
ASSUMED MOISTURE 11.0
SAMPLE RNX NIUMBER QAR
METER AUX NUMHER
METER HEAD DIFF, 1.84
PROBE HEATER SETTING 320.
HFATFR ROX SFTTING 320,
K FACTOR 957.5
DRY GAS METER PUMP SAMPLE IMPINGER
TEMP VACUUM B0OX TEMP TEMP
(DEG,.F) (IN,HG) (DEG,F) (NEG ,F)
INLFY OUTLFT
57. S6. a.0 331. 55.
58, 56, 4,0 316, So6.
64, 57. 4,0 324, S48,
68, 5a, 4,5 326, 58,
10, 59, 4,5 325. Séh.
12, 60, 5.0 3126, S4,
13, 62, 5.0 32a, S50.
74, 62, S.0 325, S0.
14, 60, 5.5 324, S2.
15, 6S., 6,0 323, S2.
15, 65, 6.0 326, 54,
16, 66, 6.5 328, Sb.
70. 61, 5.0 325. 54,

TRAVERSE SAMPLE CLOCK GAS METER VFLOCTTY ORIFICE PRESSURE
POINTY TIME T IME REANDING HFAD DIFFERFNTTAL
NO. (MIN,) (24=HR (CU.FT,) (IN,H?0) (IN,H20)
cLocx) LA L L cnves
DESIRED ACTUAL
INIT 0 12%0 248,025
12,0 1230 249,129 . 720 .89 .89
20,0 1250 254,111 +720 .A9 +A9
30,0 1300 259,195 .720 «R9 «A9
40,0 1310 264,300 o150 .92 .92
50,0 1320 269,444 750 .92 .92
60,0 13%0 274,500 .120 .89 .89
70,0 13490 279,525 120 .89 .89
80,0 1350 284,465 . 700 86 .86
90,0 1400 289,425 «TU0 .86 L1
100,0 1410 294,504 .720 .89 .89
110,0 1420 299,622 . 120 A9 .R9
120,0 143%0 304,732 . 720 .R9 .89
TOTALS 120,90 60,707
AVERAGE .89 .89

317,



PARTTICULATF FIFLD NATA N RFSULTS TARULATION

PLANT= NAME AND ADDRESS TEST TEAM LFADER
Cl ARKE
TEST 4CMSH UNIT Twh FaAST
ENGLISH tINTTS METRIC UNITS
TEST DATE 02708783 0NP/0R/A3
IR TIME=STARY te3o0 1230
TF TIMF<F IN]SH 1430 1430
17 NFT TIME OF TFSTY, MIN, 120.0 120,0
NP NET SAMPLING POINTS 12 12
\J METER CALIBRATION FACTOR .983 .983
DN SAMPLING NOZZLE DTAMETER «211 IN S.4 MM
cep PITOT TUBE COFFFJICIENT <84 .84
:EPM AVERAGE ORIFICE PRESSURE 89 IN=H20 22.6 MM=H20
] DROP
~I
Wym VOLUME OF DRY GAS SAMPLED 60,707 CU-FY 1,719 Cu~M
AT METER CONDITIONS
™ AVERAGE GAS METFR TFMP 65.3 F 18,5 C
VMSTO VOLUME OF DRY GAS SAMPLED 61,001 SCF 1.727 SCM™

AT STANDARD CONDITIONS#

vLC TOTAL H20 COLLECTFD [N 156,.3 156,3
IMPINGERS AND STLTICA GEL,ML,

VNWC VOLUME OF WATFR VAPOR 7.357 SCF .208 SCM
AT STANDARD CONNDITIONS#

BWO PFRCENT MOISTURF AY VOLUME fu.76 10,76
(CHFCK AGAINST SATURATION
POINT HAS REEN MADE,)

FMD MOLF FRACTION DRY GAS 892 .892
PCO2 PFRCENT CO2 BY VOL,, DRY 13,60 13,60
PO2 PERCENT 02 Ry vOL,, DRY 2.30 2.30
PCO PERCENT CO By vn,, DRY .00 .00
PN2 PFRCENT N2 BY VOL,., DRY A4,10 Ba .10

MD MOLFCULAR WT=NRY STACK GAS 30,27 30,27



MWS MOLFCULAR wT=STACK GAS 28,95 28,95

PB BAROMFIRIC PRFSSURE 30.3h IN=HG 771.14 MMeHG
PSI STATIC PRES OF STACK GAS =.60 IN=HZD =-15.24 MM=HPO0
PS STACK PRES, ARS, 30.32 1IN=HG 770,02 MM=HG
T8 AVERAGE STACK TFMP 317. F 159, C
vs AVG STACK GAS VELOCTTY S7.4 ¥PS 17.5 MPS
AS STACK AREA 20n6te, SQ=IN 13,298 SheM
PREAD] STACK FLOW RATE, NRYs 18169492, SCFH S14506, SCMH
‘L] ACTUAL STACK FLOW RATE 29584348, ACFH 8371740, ACMH
IS0 PERCENT [SOKINETIC 99,0 99,0
MN AMBIENT PARTICULATE 348.6 348,46

MG, EPA S
Ccs AMBIENT PARTICUI ATE +URB2 GR/USCF» 201.831 MG/DICM

' * 68 DEG F, 29,92 IN,HR,
~
>



SL-Y

FXAMPLE PARTICHLATF CAICULATIONS TFST NO, 4CMSA

UNIT TWO FAST

VOLUME OF DRY GAS SAMPLED AT SYANDARD CONDITTONS
VMSTD = (17,K47 &« VM & Y & (PR ¢« PM 7/ 13,.6)) 7 (TM + 460.)
17.687 » 60,707 »  ,983 « ( 30,36 ¢ _R90 / 13.6)

VMSTD = ceccecccwccccnccemocrerceenranceraracaccnnemennasamena 61,001 DSCF

( 65. ¢+ 860,)

VOLUME OF WATER VAPOR AY STANDARD CONDITIONS
VKC = ,04707 « VLC

VWC = ,04707 » 156, = 7.36 SCF

PERCENT MOTSTURE IN STACK GAS
BWO = (100, * VWC) / (VMSRTD ¢ VNWC)
100, » 1.36

BWO T e-ccecccccnccevncacnacesse = 10,76 PERCENT
631.001 « 7.36

MOLE FRACTION OF DRY STACK GAS
FMD = (100, - RWD) / 100,
100, - 10,8

FMD = crceccccrcecccocnccccscs = 892

100.

AVERAGE MOULECULAR WETGHT OF DRY STACK GAS
MD = (PCN2 » ,84) + (PN2 = _,32) + (PN2 ¢+ PCO) = 28

MD = (13.600447100) ¢ ( 2,3232/100) ¢ ((Ra.1+ ,0) » 287100 = 30.27

MOLECUL AR WEIGHT OF STACK GAS
MwS = MD « (1, « (RWN/100)) + 18, » (BW0O/100)

MWS = 30,27« (1, «(10,7A7100)) ¢+ 18, * (10,76/100) = 28,95



STACK GAS VELOCITY AT STACK CONDITYONS
DELP = SIIM, OF THE SART(VH » (TS ¢ 460.))
VS = 85,49 # CP » NELP 7 (SQRT(MWS » PS) » PNTS)

VS = BS,89 & .88 & 2R4,204 / (SURT( 28,95 « %0,32) » 12, = 57.41 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
NS = VS » AS » 3400/148

as = 57.01 = 20612, ¥600/144 = 29584348, ACFH

STACK GAS VOLUMETRIC FLUW AY STANDARD CONDITIONS
QSSTD = 17,647 =« @GS « PS « (1, = (AWO/1Q0M)) / (TS + 460.)
17.647 » 29584348, » 30,32 ¢ (1. = (10.,767100))

PR R ettt 18169492, SCFH

( 317. ¢ G&0,)

RSSTD

d
;fERCENT ISOKINETIC

180 = (SGS.SHi(TS*lbﬂ.\)'((O.OOZGGQQVLC)*(VM'VQ(PB'(PM/IS.b))I(TMOBGO.)))/(TT'VS'PStnNtuN)

(305,58+( 317.+860,))%((0,002669% 15h,)¢( 60,707» ,983«( 30,364 ( «890/13.6))/( 65.+4460,)))

IS0 = recememecseccccecsseseceesasemseeeseseSeseseaenEeee-e-SCecccccscesesesstseooseoooco cccmmccosmme=ese = GR_,96 PERFCENT

120, » 57.41 ¢ 30.32 » 211 « 211

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
€S = 0,001 & MN « 15,4% /7 VMSTD

€S = 0,001 » 348.6 & 15,43 / 61,001 = .0882 GR/DSCF



LL-Y

FIELND DATA
PLANT NATE 02/08/83
SAMPLING LOCATTION UNIT TWO EAST RUN NUMHEN 4DMSA
SAMPLE TYPF MSH PROBE LENGTH & TYPF S FT GLASS
NPFRATOR CLARKE NOZZ21E : 1.0, 210
AMAIFNT TEMP, (NEG,F) 60, ASSUMED MOISTURE 11,0
RAR,PRESS, (IN HG) 30.36 SAMPLE ANX NUMBER QAD
STATIC PRESS.(TN.H2OD) -, 60 METER ROX NUMHFR
FILTFR NUMRER(S) 3531068 METFR HEAD DIFF, 1.88
STACK INSIDE DIM,(TN) 162,00 +00
PITOT TURE CONEFF, .84 PRNBE HEATER SFTTING 320.
THERM, NO, 178 HEATFR BOX SFTTING 320,
LEAKAGE «001 CFM @ 9.0 INHGR
METER CALIR, FACTOR 1,030 K FACTOR 957,.5
READ & RECODRD DAYA EVERY 10,0 MINUTES
TRAVFRSE SAMPLE C€LNOCK GAS METER VELOCITY QORIFJCE PRESSURE STACK DRY GAS MFTER PUMP SAMPLE IMPINGER
POINT TIME TIMF READING HFAD DIFFFRENTIAL TEMP TEMP VACHUUM BOX TEMP TFMP
NO. (MIN,) (2a-HR (CUFT,) (IN,H20) (IN,H20) (DEG.F) (DEG,F) (IN,HG) (DEG.F) (DEG ,F)
cLocx) cecncnoceccnnana cocesccvecnca
DESIRED ACTUAL INLEY OHTLFT
INIT 0 1230 802.979
10,0 1240 A07.867 . 720 .89 «89 314, 5Sa, sS4, 4,5 327. S8,
20,0 1250 812,715 « 1290 .89 «89 317, 58, Sa, 5.0 317. 58,
30,0 1300 A17,535 720 +A9 .89 T1A, SA, sS4, 5.0 312. 60,
40,0 1310 n22.475 .750 .92 .92 3t1a, w0, s5a, 6.0 322, S8.
50,0 1320 827,385 o750 .92 .92 317. 62, 56, 6,0 32S. Se,
60,0 13% R32,265 .720 .A9 .89 7. 63, Sh, 6.5 312. S2.
70,0 1340 A3T,110 « 720 A9 +R9 317, 63, 57. 7.0 309, 52.
80,0 1350 R41,925 .700 .86 .86 318, sa, 58, 7.0 320, 50,
90,0 1400 aab,.725 .700 .86 .86 318. 6S. 58, 1.5 326, S2.
100,0 1410 AS1.621 .720 .09 .89 37, 66, LU 8.0 310, sa,
110,0 1420 RSH, 475 .720 A9 .A9 318, b6, 60, 8,5 318, 50,
120.0 14%0 861,373 720 A9 +A9 319, 66, 60, 9,0 327. St.
TOTALS 120,0 58,394
AVERAGF A9 .89 317. 62, 57. 6.7 319, 54,



8L~V

PARTICULATE FIFLD NATA & RESULTS TAQULATION
PLANT= NAME AND ADDRESS TEST TEAM LFADER

CLARKE

TEST 4anmsg UNIT TWN FAST

ENGLTISH UNITS

TEST DATE v2/0R/83

T TIMF-START 1230

TF TIME=F INISH 143y

18] NET TIME OF TFST, MIN, 120.0

NP NFT SAMPLING POINTS 12

Y MFTER CALIBRATINN FACTOR 1.030

ON SAMPLING NOZZLE DTAMETER L210 IN

cP PITOT TUBE COFFFICIENTY .84

PM AVERAGE ORIFICE PRESSURE B9 [N<H20
DROP

VM VOLUME OF DRY GAS SAMPLED 58,394 CU=FT
AT METER CONDTTIOQNS

™ AVERAGE GAS MFTER TEMP S9.3 F

VMSTD VNLUME OF DRY GAS SAMPLED #2.187 SCF

AT STANDARD CONNJTIONNS«

VLC TOTAL H20 COLLECTFD IN 159.4
IMPINGERS AND SILTCA GEL,ML,

VAC VOLUME OF wATFR VAPOR 7.503 SCF
AT STANDARD CONDITIONS#

BWO PERCENT MOISTURF RY VOLUME 10,77
(CHFCK AGAINST SATURATION
POINT HAS REFN MADF,.)

FMD MOLE FRACTION DRY GAS .B92
Pco2 PERCENT C0O2 BY VOL., DRY 13,60
PO PERCENT 02 BY VOL,, DRY 2.30
PCO PERCENT CO BY VvOL,, DRY .00
PNe PFRCENT NP RY VMW ,, DRY R4,10

MD MOLECHLAR WT=NRY STACK GAS 30.27

METRIC UNITS

02/08/83

1230
1430

120,0
12
1,030

5.3

1.654

15.2

1.761

159,.4

212

10,77

MM

MM=H20

Cl=M

SCM

SCM



6L-Y

MWS

AS
@ssvo
0%
180

MN

cs

MOLFCULAR WY-STACK GAS
RAROMFTRIC PRFSSURE
STATIC PRFS OF STACK GAS
STACK PRES, AAS,

AVERAGE STACK TFMmP

AVG STACK GAS VFLACTTY
STACK AREA

STACK FLOW RATE, NRYa
ACTUAL STACK FLNOW RATE
PERCENT ISOKINETIC

AMBTIENT PARTICULATE
MG, EPA S

AMBTENT PARTICULATE

DEG F, 29.92 IN.HG,

7.4
20612,
18168904,
29584564,

101,.9

346,0

+08SA GR/DSCF«

IN-HG

IN=H20

IN=HG

FPS

SQ=IN

SCFH

ACFH

LI
771,14
-15.24
170,02
159,

17.S

13.29A

514489,
837746,
101,9

346,.0

196,503

MM=HG

MMeH20

MMeHG

C

MPS

Su=M

SCMH

ACMH

MG/DSCM



08-Y

FXAMPLF PARTICULATF CALCULATIONS TFST NO,

UNIT TWO FASTY

VOLUME OF DRY GAS SAMPIEN AT STANDARD CONDITIONS

VMSTD

VMSTD

apMSR

(17.647 » VM = Y & (PR ¢ PM /7 13,6)) 7 (TM + 460,)

17,6487 »

S8.394 » 1,030 »

( S9. ¢+ 460,

{ 30,36 ¢« .890 /7 13.H)

)

VOLUME OF WATER VAPOR AT STANDARD CONDITJIUNS

Vne =

vnC =

208707 o VLC

04707 & 159, =

7.50 SCF

PERCENT MOTSTURE IN STACK GAS

BWO

BwO

(

100, » VwC

100, »

) 7 (VMSTD ¢ VNWC)

7.50

ceerTersceccsecevecseewenesen T lo'

62.187 + 7.50

MOLE FRACTION OF DRY STACK GAS

FMD

FMD

(

100. - RN0D) 7 100,

100, -

10.8

cumevcononmnenassrneosenea I .sqa

loo.

AVERAGE MOLECULAR WETGHY OF DRY STACK

MD

MD

P
()

¥

n2 +« ,44)

LR 4

s (PN2 & _32) & (PN2

77 PERCENY

GAS

¢ PCOY & _2A

(13.604347100) ¢ ( 2,3232/100) ¢ ((Ba,1+ ,0) » 28/100 =

MOLECULAR WEIGHT OF STACK GAS

MW S

MWS

™M

D * (1, -

30,27« (1,

(RWN/100)) ¢ 18, « (BwO/100)

«-(10,777100)) + 18,

* (10,77/100)

28,95

30.27

62.1RT7 LSCF



8-Y

STACK GAS VELOCITY AT STACK CONDITIONS
DELP = SiIM, OF THE SNRT(VH #» (TS + 460.))
VS = 85,49 « CP » DELP / (SURT(MWS #« PS) #« PNTS)

VS = 85.89 « .84 « 2AR4,204 / (SURT( 28,95 « 30.,32) « 12, = 57.41 FPS

STACK GAS VOLUMETRIC FIOW AT STACK COND1TIONS
QS = V8 * AS « 36A00/144

as = 57,41 » 20612, 3600/144 = 29584568, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
NSSTN = 17,647 » @S « PS » (1, - (AWD/100)) 7 (TS ¢ 460,)
17.647 » 295A4S68, « 30,32 « (1. = (10,77/100))

emerecscamscsresareccnatece e e c e e e r e e a e n .. 2 18168904, SCFH

( 317, + 460,)

ASSTN

PERCENT TSOKINETIC
IS0 = (305,582 (78+460,))2((0,0026690VLC)¢(VMRAYA(PR+(PM/13,6))/7(TM+860,)))/(TTaVSePSaDN2DN)
(305,580 ( 317.,4860.))8((0,002669% 159,)+( 58,394+ ,030%( 30,36+ ( «890/13,6))/7( S9,4460,)))

180 T emcccccccrucccscccrrrac e e s cE st c e c e T et Se T ecEccNeeNS s NS et e e e C AR e v s re e tacmssanaesasenanraseces = 10} BF PFRCENT

120, * 57,41 = 30.32 « 210 « L2110

PARTICULATE LOADING == EPA METHNND S (AT STANNARD CONDITIONS)
CS = 0,001 » MN » 15,43 /7 VMSTD

€S = 0,001 « 36,0 » 1S,4% / 62.187 = «0858 GR/DSCF



¢8~-Y

FIELD DATA
PLANT DATE 02711783
SAMPLING LOCATION UNJTY 2 EAST RUIN NUMBFR SAMSH
SAMPLE TYPE MSR PRORE LENGTH & TYPE S FT GLASS
DPFRATNR PR RA MOZ7LE ta 2 1.0, 223
AMRIFNTY TEMP, (PEGF) 60, ASSUMEN MOTISTURE 11.0
BAR PRFSS, (IN HG) 30,05 SAMPLE ROX NUMRER
STATIC PRESS, (TN,H20) -.80 MEFTER AOX NUMHFR FB4
FILTER NUMBER(S) 3531067 METER HEAD DIFF, 1.72
STACK INSIDE DTM, (TN) 162,00 00
PITOY TURE CNEFF, <Al PROBE HFATER SETTING J2u.
THERM, NO, 206 HFEATFR BNX SFTTING 320.
LEAKAGE <000 CFM 0 7,0 TN.HG
METER CALIB, FACTOR 1,003 K FACTOR 1116.0
READ & RECORD NDAYA EVERY 10,0 MINUTES
TRAVERSE SAMPLE CLOCK GAS METER VELOCITY OREFICE PRESSURE STACK DRY GAS METER PUMP SAMPLE IMPINGER
POINT TIME TIME READING HEAD DYFFERENTTAL TEMP TEMP VACUUM BOX TEMP TEMP
NO. (MIN,) (2a=HR (CU.FT,) (IN,H20) (IN_,H20) (DEG.F) (0FG,.F) (IN,HG) (DEG.F) (DEG .F)
cLOCK) resccconcsccoanas cecercoccccn=
DESIRED AC TUAL INLET OUTLET
INIY 0 759 708.102
10,0 ans 713,796 . 700 1.03 1.03 301, 63, 62, 4,0 327. 52.
20,0 81s 719.262 .690 <95 <95 303, 64, 62. 4,0 3a), s2.
30,0 825 724,692 +650 .95 «95 308, 68, 62, 4,0 377, 53,
40,0 815 730,18% +h5SH «95 .95 30S. 70, 6h2a 5.0 321, S3.
50,0 8as 735,892 700 1,02 1,02 305, 73, 63, S.S 330, 54,
60,0 8595 741,423 «650 95 95 304, 75. 64, 5.5 331, 54,
70,0 905 746,950 +550 .95 95 30S, 17, 65, 6,0 330, 52.
80,0 915 152.500 «650 .95 .95 304, 78, 66, 6,0 323, 52.
90,0 928 757.988 +650 «95 «95 307, 79, 68, 6,5 324, S2.
TOTALS 90,0 49 .886
AVERAGE .97 .97 304, 12, 64, 5.2 334, S3.



£8-Y

PARTICULATE FIELD DATA A RE

PLANT= NAME AND ADDRESS

TEST 5AMSB UNIT 2 FaASY

TEST DATE

;;------- TIME=START

TF TIME-FINISH

Ty NET TIME NF TFST, MIN,

NP NET SAMPLING POINTS

Y METER CALIBRATION FACTYOR

DN SAMPLING NOZZLE DTAMETER

cP PITOT TUBE COFFFICIFENT

PM AVERAGE ORIFICE PRESSURE
DRyUP

VM VOLUME OF DRY GAS SAMPLED
AT METER CONDITTIONS

™ AVERAGE GAS MFTER TEMP

vMsSTD VOLUME OF DRY GAS SAMPLED

AT STANDARD CONDITIONS»

vLC TOYAL H20 COLLECYED 1IN
IMPINGERS AND STLICA GEL,ML,

VWC VOLUME OF WATFR VAPNR
AT STANDARD CONDITIONS»

BANO PFERCENT MOJSTHRF RY VOLUME
(CHECKX AGAINST SATURATION
POINT HAS REFN MADE.)

FMD MOLE FRACTION DRY GAS

pcoe PFRCENT CO02 BY VOL,, DRY
P02 PERCENT 02 RY VNL,, DRY
PCO PERCENT CO AY vihL,, DRY
PN2 PFRCENT N7 AY VOL,, DRY

MD MOLFCULAR WT=NRY STACK GAS

SULTS TABULATION
TEST TeAM LEADER

PR RA

ENGLISH UNITS
02/711/8%

155
975

90.0

9

1.003

.223 1IN

«97 IN=Hen

49,886 CU-FT

67.8 F

50,388 SCF

138.6

6.524 SCF

11.46

METRIC UNITS
02/11/83

755
225

90,0

9

1.003

5.7 MM

28,6 MM=H20

1.813 CU=M

19.9 c

1.427 SCM

138.6

«185 SCM

11.4806

885

12.80

3.25

83,95

30.18



78-Y

MWS MOLFCULAR WT=STACK RAS

PB BAROMETRIC PRFSSURE

PS1 STATIC PRFS OF STACK GAS

PS STACK PRES, ARS,

T8 AVERAGE STACK TFMP

vs AVG STACK GAS VEFLOCITY

AS STACK AREA

8ssTD STACK FLOW RATE, DPRY»

08 ACTUAL STACK FLOW RATE

180 PERCENY ISOKINETIC

MN AMBTIENT PARTICULATE
MG, EPA S

cs AMBIENT PARTYICULATE

# 68 DEG F, 29.92 IN,HG,

28,78
30.05
.80
29.99
304,
54.9
2hete.,
17355016,
283086474,
102,.2

235,5

«072)1 GR/DSCF»

IN<HG
IN=H20

IN=HG

FPS
SQ=IN
SCFH

ACFH

28,78
763,27
-20,%2
761,78
151,

16,7

13,298

491442,
801617,
102.2

235.5

165.067

MM=HG

MMeH2 0

MM=HG

c

MPS

SQ=M

SCMH

ACMH

MG/DSCM



$8-Y

EXAMPLF PART

ICYLATE CALCULATIONS TEST NO.

UNMIT 2 FAST

VOLUME UF DRY GAS

VMSTD

VMSTDH

SAMPLED AT STANDARD CONDYTIONS

SAMSH

2 (17.647 & VM & Y & (PR ¢+ PM /7 13,6)) /7 (TM + 460,)

17.687 »

a9 . 8Re » 1,003 « ( 30,05 ¢+

«967 / 13.6)

( 68. + 460,)

VOLUME OF WATER VAPQOR AT STANDARD CONDITIONS

VNWC

VAWC

08707 « vLC

,04707 « 139, = 6,52 SCF

PERCFNT MOISTURE IN STACK GAS

BNO = (100, *» VNWC)

100, »

/7 (VMSTD + VNWC)

6.52

BWO = ercceacccccacacccvesscmcnes = 1,46 PERCENT
50,3688 + 6.52

MOLE FRACTION OF DRY STACK GAS

FMD

FMD

(100, - BwWO) /7 100,
100. = 11.5
cescreccrcocccsncveaneoew = .885
100,

AVERAGE MOLECULAR WETGHT OF DRY STACK GAS

MD

MD

(PCO2 » ,34)

(12,80244/7100) ¢ ( 3.3232/100) + ((R3.9¢

+ (P02 » ,32) ¢ (PN2 + PCO) »

MOLECULAR WEIGHT OF STACK GAS

MWS

MW3

MD » (1, = (RWN/100)) + 18, » (BWO/100)

30.18« (1.

«(11.46/7100)) + 18, * (11.46/1

28

«0) » 287100 =

00) = 28,78

30.18

50,388 DSCF



98-¥Y

STACK GAS VELOCITY AT STACK CONDYTIONS
NELP = SUM, OF THE SORTY(VH & (T8 ¢ 460,))
VS = 85,89 » CP » DELP / (SQRT(MWS = PS) = PNTS)

VS = 85,49 » 848 » 202,286 / (SORI( 28,78 « 29,99) » 9, = 54,94 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDIVIONS
NS 3 VS + AS & 3600/1448

Qg = 54,94 & 20612, 36007184 = 28308684, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDIVIONS
QSSTD = 17,647 » Q3 » PS » (1, = (RWO/100)) /7 (TS + a60.)

17.647 o 2R3INBABA, &« 29,99 » (1. - (11.,867100))

OSSTD £ =revmencccccmrrcsncmsssronracnensrsccnsseeemeesmmes T 17355016, SCFH

( 304, ¢ 460,)

PERCENT TSOKINETIC
IS0 = (305,58a(T7S+46N0, V)0 ((0,002669aVLC)¢(VMtY2(PR+(PM/13,6))/(TM+A60,.)))/(TTaVSePSanNN+DN)
(305.58%( 303,+44860,))2((0,002669% 139,)+( 49 ,8R641,003+( 30,05¢( «967/71%3.6))/7( 68.4860,)))

(SO = mcwcccrecrecre s e TN TGN LN NS G YR e G L s e E S e N E T r e TR e e T e R T C e c s C TR TR e AT Pu R R r e c e rseeranereemse X {(2,16 PERCENT

90, * 54,94 » 29.99 « 223 s 223

PARTICULATE LOADING =~ EPA METHON S (AT STANDARD CONDITIONS)
€S = 0,001 »« MN » 15,43 /7 VMSTD

CS = 0,001 » 235.5 « 15,4% 7/ 50,388 = .0721 GR/DSCF
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PLANY
SAMPLING LOCATION

SAMPLE TYPF

OPERATOR

AMRTENT TEMP, (NER,F)
RAR PRESS, (IN_HG)
STATTIC PRESS.(TN.H20)
FILTER NUMRER(S)
STACK INSIDE DIM, (TN)
P1T0OY TYURE COEFF,
THFRM, NA,

LEAKAGE

METER CALIR, FACTOR

UNIT 2 FAST

Msp
PR RA JP
60,
30,05
.80
3531013
162.00
.84
206
<000 CFM o
«960

.00

8.5 IN,HG

READ & RECORD DATA EVERY 10,0 MINUTES

FIELD

DATA

STACK
TEMP

(NEG.F)

TRAVERSE SAMPLE cCLNCK (]
POINT YIMF TIME
NO. (MIN,) (24=H®
cLogx)
INITY 0 15S
10,0 8os
20,0 815
30,0 8°s
40,0 ats
50,0 8us
60,0 85%
70,0 905
0.0 915
90,0 925
TOTALS 90,0
AVERAGE

AS METER VFLOCITY ORIFICE PRESSURE
READING HEAD DIFFERENTIAL
(CULFT,) (IN,H20) (IN,KH20)
DESIRFD ACTUAL
236,455
242,410 .700 .86 .86
247,969 +650 R0 .80
253.558 .690 R0 +RO
259.176 «550 RO .80
265,000 700 .86 .86
270.627 «650 R0 RO
216,234 +h50 A0 «80
281,856 «650 +80 +80
287.555 «650 .80 .80
51.100
Al .81

301,
303,
105,
105,
305,
304,
30S.
304,
307,

304,

NATE 02711783
RIIN NUMRFR SHMSB
PRORF LENGTH & TYPE 6 FT GLASS
NOZZ7LE 18 @ 1.0, 221
ASSUMED MOTSTURE 11.0
SAMPLE ROXY NHUMRER
MFTER RAOX NUMHER Fae
METER HEAD DIFF, 1.50
PROBE HEATER SFTTING 320.
HEATFR ROX SFTYTING 320.
K FACTOR 938.8
DRY GAS MFTFR PUMP SAMPLE IMPINGER
TEMP VACUUM BNXx TEMP TEMP
(VEG,F) (IN,HR) (DEG,F) (DEG ,F)
INLFT QOUTLET
S6, S8, 4,0 322. S2.
57. Sh, 3.5 340, S,
62, SR, 4,0 332, 52,
65, 59, a.0 336, 53,
67. 59, 4.0 337. 53,
69, 60, 4,0 329. 59.
70, 61, 5.9 333, S50,
1. 62. 6.0 329, S0,
12, 6X., b0 327, St.
65, 60, 4.6 332. 52.



PARTTCULATF FIFLD DATA & KF

PLANT= NAME AND ADDRESS

TEST SAMSH UNIT 2 FaST
TEST DATE
8 TIME=STARY
TF TIME=F INISH
TY NFT TIMF OF TFST, MIN,
NP NET SAMPLING POINTS
Y MFTER CALTBRATION FACTOR
DN SAMPLING NOZZLE DVAMETER
cP PITOT TUBE COEFFICIFENT
PM AVERAGE ORIFICE PRESSURE
" DROP
[0}
covm VOLUME OF DRY GAS SAMPLED

AT METER CONDITTONS
™ AVERAGE GAS METER TEMP

VMSTD VALUME OF DRY GAS SAMPLED
AT STANDARD CONDITIONS#

viLC TOTAL H20 COLLECTED IN
IMPINGERS AND STLTCA GEL,ML,

VHC VOLUMF OF WATFR VAPDR
AT STANNDARD CNANDITIONS»

BW0 PFRCENT MOISTHRF BY VOLUMF
(CHECK AGAINST SATURATION
POINT HAS BEFN MADF,)

FMD MOLE FRACTION DRY GAS
PCO2 PERCENT CO2 BY VOL,, DRY
PO PERCENT 02 BY VOL,, DRY
PCO PERCENT CN RY VOL., DRY
PNe PFRCENT N2 RAY VOL,, DRY

MD MOLECULAR WT=DRY STACK GAS

SULTS TABUHLATION
TEST TEAM LEADER

PR RA JP

FNGLISH UNITS
02711783

7155
925

90,0

9
« 960
«221 IN
.84

«81 IN=H20D

51.100 CU=FT

62.6 F

49,876 SCF

137.2

6,458 SCF

11.46

+885
12,80
3.25
.00
83,95

30.1A8

METRIC UNITS
02/711/83

755
a2s

90,0

S.6 MM

20,7 MM=H20

1.847 CU=M

17.0 c

1.412 SCM

137,2

.183 SCM

11.46



68-Y

MWS
P8
PS1
PS

Ts

vs

AS
08sTD
Qs
180

MN

cs

MOLECULAR WT=-STACK RAS
BAROMETRIC PRFSSURE
STATIC PRES OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TEMP

AVG STACK GAS VFLOCTTY
STACK AREA

STACK FLOW RATE, DRYa
ACTUAL STACK FLNW RATE
PFRCENT [ISOKINETIC

AMRIENT PARTICULATE
MG. EPA S

AMBIENT PARTICULATE

DEG F, ?79.92 IN,HG,

S4.9
20612,
17354928,
2830871e,

103,0

2%0.9

«0714 GR/DSCF»

IN=HG
IN=H20

INeHG

FPS

Su=-1IN

SCFH

ACFH

28,78
763,217
-20,32
761,78
151,

16,7

13.298

91440,
8016184,
103,0

230.9

163,503

MM«HG

MM=H? 0

MM=HG

c

MPS

SQem

SCMH

ACMH

MG/DSCH
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EXAMPLF PARTICULATE CALCULATIONS TEST NO, SBMSA

UNIT 2 FAST

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITTONS
VMSTD = (17,647 »« VM & ¥ & (PB ¢ PM 7 13,6)) /7 (TM + 4k0,)
17.687 » 51,100 ¢« ,960 » ( 30,05 + 813 /7 13.6)

VMSID) =T scececcccecnccarcrrrancvccsccssrecscnssnanvesacsncasnse = 49,876 DSCF

( Hh3, ¢+ 460.)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VWC = ,04707 » VLC

VWC = ,04707 » 137, = 6.86 SCF

PERCENT MOISTURE IN STACK GAS
BW0 = (100, » VRC) /7 (VMSTD ¢ VWC)
100, » 6.46

BWO £ comceccccnsccccencsscvewss = 11,06 PERCENT
49,876 + 6,86

MOLE FRACTION OF DRY STACK GAS
FMnD = (100, - BwN) / 100,
100, = 11.5

FMD = ecccccmcssccwcsvccsecans = .88%

100,

AVERAGF MOLECULAR WEIGHT OF DRY STACK GAS

MD = (PCN2 &« _84) + (PN2 & _32) + (PN2 ¢+ PCO) « .28

MD = (12.80244/7100) + ( 3,3232/100) » ((A3,.9+ ,0) « 28/100 = 30.18

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, = (RWN/10N)) + 18, » (BK0O/100)

MNS = 30,18 (), =(11.46/7100)) + 18, * (11,46/7100) = 28,78



16-Y

STACK GAS VELUCITY AT STACK CONDITIONS
DELP = SUM, OF THE SART(VH » (TS ¢+ 460,.))
VS = 85,49 « CP * DELP / (SART(MWS = PS) a PNIS)

VS = 85,49 =« 88 « 202,286 / (SURT( 28,78 + 729,99) =« 9, = 54.94 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
NS = VS & AS » 3600/144

As = 54,94 « 20612, %6N0/184 = 28308716, ACFH

STACK GAS VOLUMETRIC FIOW AT STANDARD CONDITIONS
QSSTD = 17.647 » @S » PS & (1, ~ (RWO/100)) / (TS ¢+ 460.)
17.687 o 2AZOATI6, » 29,99 ¢ (1. =~ (11.86/100))

ASSTD = ecceveveccrcecccccmececnscarcranccaremneeensacnsncoen = 17354928, SCFH

( 304, + a60,)

PERCENT ISOKINETIC
1S0 = (305,.582(713+4460,)1)2((0,0026694VLC)¢(VMaY(PR+(PM/13,6))/7(TM+460,)))/7(TTaVIaPSaNN+DN)

(305.58%( 304,+860,))+((0,002669+ 137,)+( 51,1000 ,960+( 30,05¢( .813/713,6))/( 63,+4860,)))

1S0 = cccccrercccrccccnccccnreerecrcecac e e Rt e e r et et e T e A TS E ST eeenCeranesesrcemerecesssasanaseee = [02,96 PERCENT

90, 54,94 » 29.99 » 221 « 221

PARTICULAYE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
€8 = 0,001 » MN » 15,43 /7 VMSTD

CS = 0,001 » 230,9 » 15,43 / 49,876 = .0714 GR/DSCF
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TRAVFRSE SAMPLE CLOCX GAS METER VELOCITY QORIFICE PRESSURFE STACK
POINT TIME T TME READING HEAD DIFFERENTIAL TEMP
NO. (MIN,) (24=HR (FUFT,) (IN,H20) (IN,H20) (DEG.F)
cLNCX) cecurccccnnwenas
DESIRFD ACTUAL
INITY 0 75S 306,333
10,0 80s 311,845 .700 .98 L 301,
20,0 81s 317,000 +6950 .91 .91 303.
3n,0 8725 322,180 +h50 .91 <91 303,
40,0 815 327.245 <650 .91 .91 103,
50,0 84S 332,630 . 700 .98 .98 305,
60,0 ass 337.737 650 .91 «9 304,
70,0 9ng 342,945 +650 .91 .91 305.
80.0 91S 348,190 «650 .91 «91 304,
90,0 925 353,282 «650 .91 « 91 307.
YOTALS 90,0 46,949
AVERAGE .93 .93 304,

PLANT
SAMPLING LOCATTION

SAMPLE TYPE

NPFRATOR

AMRIENT TEMP, (PEG,F)
AAR,PRFSS, (IN HG)
STATIC PRESS, (TN, H20)
FIl TER NUMRER(S)
STACK INSIDE DIM,(TN)
PITUOT TURE COEFF,
THFRM, NO,

LEAKAGF

METER CALIR, FACTOR

FIELD DNATA

UNLIT TwO EAST

MSH
CLARKE
60,
30,05
-,80
3531124
162.00
.84
206
+000 CFM 9 11.0 IN.HG
.983

.00

READ & RECORD NATA EVERY 10,0 MINUTES

NPATE
RUN NUMRER

PRORF LENGTH &8 TYPF
NOZZLE : 1.0,
ASSUMED MOTSTURE
SAMPLE BOX NUMBER
METER ROX NUMRFR
METER HEAD OTFF,

PROBE HELATER SETTING
HEATFR BOX SFTTING

K FACTOR

DRY GAS METER PuMP

1

SAMPL

02711783
SCMSR

6 F1 GLASS
.221

11,0

WAC

FRS

1.8¢

320,
320,

070.1

E IMPINGER

TEMP VACHUM BOX TEMP TFMP
(DEG .F) (TN ,HG) (NEG.F) (DEG.F)
INLET OUTLFTY

62, 62, S.0 327. Se.
64, 62, 4,5 324, Sa,
10, 6o, 5.0 322, S2.
14, 63, 5.5 326, 5S4,
17, 64, 6,0 329, 50,
19, 69, 6.5 336, 50.
a0, 67, 6.5 336, 52.
a0, 68, 7.0 332, 50,
81. 69, 7.0 312, ay,
714. 65, 5.9 327. 52.



PARTICULATE FJIELD DATA & RESULTS TABULATIOUN
PLANT= NAME AND ADDRESS TEST YHAM LFANER

CLARKF
TEST SCMSB UNLT TwD FAST

ENGLISH (UNITS METRIC UNITS

€6~V

TESY DATE 0P/11/83 02/11/83

T8 TIME«START 75% 755

1F TIME=FINISH 925 925

17 NET VYIME OF TFSY, MIN, Q9,0 90,0

NP NFY SAMPLING POINTS 9 9

Y METER CALIBRATION FACTOR +983 .983

DN SAMPLING NOZZLE DYAMETER .221 IN S.6 MM

cP PITOT TUBE COFFFICIENT .84 .84

PM AVERAGE ORIFICE PRESSURE «9% IN=MH20 23.5 MM=H2()
DROP

VM VOLUME OF DRY GAS SAMPLED 46.949 CU=-FT 1.329 CU=M
AT METER CONDITIONS

™ AVERAGE GAS MFTER TEMP 69,6 F 20,9 c

VMSTD VOLIME OF DRY GAS SAMPLED 46,315 SCF 1.311 SCM™
AT STANDARD CONDITINNS#

vLC TOTAL H20 COLLECTFD IN 131.6 131.6
IMPINGERS AND STLTCA GEL,ML,

VIWC VOLUME OF WATFR VAPOR 6.194 SCF .175 SCM
AT STANDARD CONPITIONS#

8W0 PERCENT MOISTURF RY VOLUME 11,80 11,80
(CHFCK AGAINST SATURATION
POINT HAS REEN MADE,)

FMD MOLF FRACTION DRY GAS +HBA2 .B82

PCO2 PERCENT CO2 BY VOL., DRY 12.80 12.80

P02 PERCENT 02 RY VOL,, DRY 3.25 3.25

PCO PFRCENT €O RY vhL,, DRY .00 .00

PN2 PERCENT N2 RY VDL,, DRY A3, Y5 83.95

MD MOLECULAR WT=DRY STACK GAS 30,18 30.18



ve-¥Y

MWS
PR
PSI
PS

13

vs8

AS
assTo
0s
130

MN

cs

MNLFCULAR WT=STACK RAS
BAROMETRIC PRFSSURE
STATIC PRFS OF STACK GAS
STACK PRES, ARS,
AVERAGE STACK TFMP
AVG STACK GAS VFLNCITY
STACK AREA

STACK FLOW RATE, NRY»
ACTUAL STACK FLOW RATE
PFRCENT ISOKINEVIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

DEG F, 29.92 IN,HG,

28.74

30,05

55.0
206t2,
17306912,
28%20512,
95,9

219.¢2

0730 GR/DSCF»

IN=HG

IN=H20

IN=HG

F

FPS

SQ=1IN

SCFH

ACFH

’8.74
763,27
-~20,3%2
761,78
151,

16 .AR

13,29A

490080,
8019s2,

95.9

219.,2

167,153

MM=HG

MMeH20

MMeHG

C

MP S

SQ=M

SCMH

ACMH

MG/DSCM
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EXAMPLF PARTTICHLATF CALCULATIONS TFSY NUO, SCMSR

UNIT TWO FASTY

VOLUME OF DRY GAS SAMPLEDN AT STANDAKRD CONDITIOUNS
VMSTD = (17,647 « VM &« Y » (PB ¢+ PM / 13,6)) / (TM ¢ 4h0,)
17.647 » 86,989 & ,983 « ( 30,05 ¢ ,926 /7 13.6)

VMSTD 2 ececcccccccremnecscncrrncrcsrsancacnescsemancnranraaasnes = 46,315 DSCF

( T70. ¢+ 460.)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VeC = ,08707 » VLC

VWC = ,04707 » 132, = 6.19 SCF

PERCENT MOISTURE IN STACK GAS
AWO = (100, » VKC) 7/ (VMSTD + VNC)
100, » 6.19

AW = ecermcwcccovcccscncneves=e = || .80 PFRCENT
46,315 + 6.19

MOLE FRACTYION OF ORY STACK GAS
FMD = (100, =« BWO) / 100,
too, - 11.8

FMD = eeccccrncwcwcwccrccwsccnnes = .882

100,

AVFRAGF MOLECULAR WETGHT OF DRY STACK GAS
MO = (PCN2 » ,44) ¢+ (PN2 # ,32) ¢ (PN2 + PCU) * .28

MD = (12.,80244/7100) ¢ ( 3,3032/7100) ¢ ((83.9¢+ ,0) » 28/100 = 30.18

MOLECULAR WEIGHT OF STACK fAS
MWS = MD & (1, = (RWN/100)) + 18, * (RWU/100)

MWS = 30,18+ (1., =(11.80/100)) + 18, « (11.80/100) = °R.74
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STACK GAS VELOCITY AT STACK CUNDITTONS
PDELP = S1M, OF THE SART(VH » (TS ¢ 4ev,))
VS = 85,89 « CP « DELP / (SQRT(MWS x PS) » PNTS)

VS = AS,49 x84 » 202,277 / (SORT( 28,74 * ?29.99) « 9. = 54.96 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
NS = VS « AS » 3h00/144

08 = 54,96 « 20612, 3600/104 = 28320512, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
NSSTD = 17.647 » 0S * PS & (1, = (RWN/100)) / (TS + 460.)
17,607 » 2R320S12, & 29,99 + (1. - (11.R0/100))

NSSID = =vececeecccvncscvcccnreccccnrrcaseenarecaascsnncsae = 17306912, SCFH

( 304, + 460.)

PERCENT ISOKINETIC
ISO = (305,.584(¥54460,))#((0,002669aVLA)*(VMaAY*(PR+(PM/13,6))/(TM+460,}))/(TTAVSePS+DNaDN]}
(305,58 ( 304,+860,0)%((0,002669+ 132,)+( 86,949+ _9A3«( 30,05¢( «926/13,6))/7( 70,4460.)))

I[SO 2 =eccccscemcancrrcccrecaresemeracesrecen e E e N S et e e e e e CeeccmcesemeRcecsrececcnscenssnn nescene = Q5 AT PERCENT

90, « S4.96 = 29.99 « 221 « 221

PARTICULATF LOADING ~= EPA METHOD S (AT STANDARD CONDITIONS)
€9 = 0,001 & MN & 15,43 / VMSTD

€S = 0,001 » 219,72 « 15.4% / 46,315 = +0730 GR/DSCF



PLANT,
SAMPLING LOCATION

SAMPLE TYPE

NPFRATNR

AMATFNTY TEMP, (NER,F)
BAR ,PRFSS, (IN_HG)
STATIC PRESS. (TN, HPO)
FIIL TFR NUMRER(S)
STACK INSIDE DIM_ (IN)
PITOTY TURE COEFF,
THFRM, NO,

LEAKAGE

METER CALIB, FACTOR

FIELD DNATA

UMIT TWO EAST

READ & RECORD NATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CL0CK 6
POINT TIME TIME
NO. (MIN.) (2a-HR
cLncx)
INIT 0 755
? 10,0 805
o) 20,0 815
~ 30,0 8°s
40,0 83s
50,0 845
60,0 85S
70,0 905
80,0 915
90,0 975
TOTALS 90,0
AVERAGE

MSH
CLARKE
b0,
30,08
-, 80
3531123
162,00 200
.84
206
+010 CFM @ A,0 IN.HG
1.030
AS METER VELOCITY QRIFICE PRESSURE STACK
RFADING HFAD DIFFERENTTAL TEMP
(CUFT,) (IN.H20) (1IN ,H20) (DFG.F)
DESIRED ACTUAL
863,797
A6R, Q40 LT00 .98 .98 Jul.,
874,125 «h50 .91 + 91 303,
ATR,Q910 «650 91 « 91 30S.
RBZ,A3Y o650 .91 .91 30S.
889,000 700 .98 <98 308,
A9%,845 «6S0 <91 .91 304,
898,939 bS50 <91 91 305.
a03,900 +hS0 .91 +91 304,
908.861 «650 91 .91 107,
45,064
.93 .93 304,

NATE ves11/83%
RUN NUMHF K S0MSH
PROBE LENGTH A TYPF S FT GLASS
MOZZILE T 1.0, «215
ASSUMED MOISTURE 11,0
SAMPLE BNX NIUMRER GAD
METER ROX NUMBER FR4
METER HEAD DIFF, 1.88
PRORE HEATER SETVING 320,
HEATER BOX SFTYTING 320,
K FACTOR 1070,.1
DRY GAS MFTER PUYMp SAMPLE IMPINGER
TEMP VACUUM BOX TEMP TEMP
(DEG,.F) (TN,HG) (DEG.F) (DEG .F)
INLEY OUTLEY
SA, S8, 2.5 311, 52.
60, Sa, 2.9 317, 52,
66, 6P, 3.0 322, S0,
6R, hO, 3.0 325. 50,
70, 62, 3.5 321, as,
11, 62, q,0 315, S,
12. 64, 4,0 319, Su.
3. 66, 4,5 325, 52,
14, hb, S.0 314, S0.
68, 62, 3.6 319, Sl.
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PARTTICIILATF FIFLD DATA & RF

PLANT= NAME AND ADDRESS

TEST ShMSB UNIT TwWO FAST

TESY DATE

18 TIME=START

TF TIME=FINISH

Tt NFT TIME OF TFST, MIN,

NP NET SAMPLING POINTS

Y METER CALIBRATION FACTYOR

ON SAMPLING NOZZILE DYAMETER

cP PITOT TUBE COFFFICIENT

PM AVERAGE ORIFICE PRESSURE
DROP

VM VOLUME OF DRY GAS SAMPLED
AT METER CONDITIONS

™ AVERAGE GAS MFTFR TEMP

VMSTD VOLUME OF DRY GAS SAMPLED
AT STANDARD CNANDPITIONS#

vLC TOTAL H20 COLLECTFD IN
IMPINGERS AND STLTCA GEL,ML,

VWC VOLUMFE DF WATFR VAPNR
AT STANDARD CNONNITIONS»

8wo PFRCENT MDISTURF AY VOLUMF
(CHECKX AGAINST SATURATION
POINT HAS REFN MADF.)

FMD MOLF FRACTION DRY GAS

PCO2 PFRCENT CO2 BY VOL., ORY

P02 PERCENT 02 BY VOL,, DRY

PCO PFRCENT CO ARY VOL., DRY

PN2 PFRCEMT N2 RY vyNL,, DRY

MD MOLFCULAR WT-NRY STACK GAS

SULTS TABULATTON
TEST TeAaM LEADER

CLARKF

ENGLISH UNTTS
02/11/83

155
925

90,9

9

1,030
«215 IN
84

«93  IN=HZ20

45,064 CU=FT

65,0 F

46,990 SCF

132.8

6.251 SCF

11,713

METRIC UNTTS

02711783

755
s

Q0,0
9
1,030
5.5
.84

23,5

1,276

18.3

t.331

132.8

177

11,74

MM

MMeH20

Cl=M

SCMm

SCM
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MWS
P8
PS1
PS

T8

Vs

AS
QsSTD
0s
180

MN

cs

68 DEG F,

MOLFCULAR WT=STACK GAS
BAROMFTRIC PKFESSURE
STATIC PRES OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS VFLDCTITY
STACK AREA

STACK FLUW RATE, DRYs
ACTUAL STACK FLNW RATE
PERCENT [SOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

29.92 TN HG,

28.75%
30,05 IN=HG
~.80 IN=H2OD
29.99 [N=HG
304, F
S5.0 FPS
20er2, SO=IN
17310776, SCFH
28325324, ACFH
102,48
217.9

«0716 GR/DSCFa

2R8.7S
763,27 MM=HG
«20,32 MM=HPQ
761,78 MMeHG
151, C

16.8 MPS

13.29R SN=M

490189, SCMH
a02088, ACMH
102,48
217,.9

163.775 MG/DSCM



00T-Y

EXAMPLF PARTTICULATF CALCULAYTONS TFST NO, SDMSH

UNIT TWO FEAST

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDTTTONS
VMSTD = (17,687 o VM & Y & (PB ¢ PM / 13,6)) 7 (TM + 4b60,)
17.687 » a5.06a « 1,030 » ( 30,05 ¢+ ,926 / 13.6)

UMSTD 2 evrcaccceccccnrroracnccsncrssccsnmanae e 46,990 DSCF

( 65, ¢ 460.)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VNC = ,04707 « VLC

VWC = ,04707 « 133, = 6.25 SCF

PERCENY MOISTURE IN STACK GAS
BWO = (100, » VWC) /7 (VMSTD ¢ VWC)
100, » 6.25

BWD = ecwvecccscvoncvccccaccaccass = 1,74 PERCENT
46,990 + 6.25

MOLE FRACTIUN OF DRY STACK GAS
FMD = (100, - BRW0O) / 100,
100, = 11,7

FMD = cmecceccscccncccvscceces I .B83

100,

AVERAGE MULECULAR WETGHT OF DRY STACK GAS
MD = (PCN2 » ,84) + (PD2 » _32) + (PN2 + PCU) » .28

MD = (12.,80+44/7100) ¢ ( 3,3432/100) + ((A3.9+ ,0) * 2R/100 = 3n.18

MOLECULAR WEIGHT OF STACK GAS
MWS = MDD« (1, = (RAN/100)) + 18, « (RW0D/100)

MwS

30,18+ (1, =(11.73/7100)) ¢+ 18, » (11,74/100) = f8,.15



T0T-Y

STACK GAS VELOCITY AT STACK CONDITIONS
NELP = SUM, OF THE SNRT(YH &« (T3 ¢+ 440,.))
VS = 85,89 a CP » NDELP / (SORT(MWS » PS) = PNTS)

VS = 85.89 « ,84 & 202.2R6 / (SQRT( 28,75 « 29,99) « 9, = 54,97 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
GS = VS » AS % 3600/14048

08 = 54.97 » 20612, 3¥600/144 = 28325324, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
ASSTN = 17,647 » U8 « PS & (1, =« (AWD/100)) / (TS ¢ 4&0.)
17.647 « 2A325324, = 29,99 » (1, - (11.74/100))

cececmcecaccuvcmensassasncamsmcsacanesaumcaneveaces = 17310776, SCFH

( 3na, + a60,)

Q881D

"

PERCENT ISOKINFTIC
IS0 = (30S5.S5A«(TS+860.,)1)2((0,0026692VLC)*(VMaY2(PRA+(PM/13,6))/(TM+460,)))1/(TTAVS2PSaNNaDN)

(305,.58+( 304.+060.1)2((0,002669% $33,)+( 45,064+1,030+( 30,05+ ( «926/713,6)3/( 65,4460,)))

IS = ewcecccecccncccnccccncncrenrarr et e e e r Tt e e e e e A e e e — e C e r e rEnraere e e rececerennenensemwe = 102,75 PERCENT

90, « S4,97 » 29,99 » 215 « 2158

PARTICULATF LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
CS = 0,001 » MN » 15,43 /7 VMSTD

CsS = 0,001 =« 217.9 » 15,43 / 46,990 = 0716 GR/DSCF



c0l-Y

PLANT
SAMPL ING LOCATION

SAMPLE TYPE
DPFRATOR

AMAIENT TEMP, (NEG,F)
RAR,PRESS, (IN.HG)
STATIC PRESS, (TN,H20)
FILTFR NUMRER(S)
STACK INSIDE DTM, (TN)
PITOY TURE COEFF,
THERM, NO.,

LEAKAGE

METER CAlIB, FACTOR

FIELD

UNLY 2 EAST

MS8
PR RA JP
60.
30,10
.25
3531061
162,00
.84
178
«000 CFM o
“003

.00

A,0 IN.HG

READ & RECORD NATA EVERY 10,0 MINUTES

DATA

STACK
TEMP

(DEG.F)

TRAVFRSE SAMPLE CLNCK  GAS METER VELOCTTY ORIFICE PRESSURF
POINT TIME TIMF READING HEAD DIFFERENTIAL
ND. (MIN,) (24-HR (CUFT.)  (IN.H20) (IN.H?0)
cLOCK) cemececemaccacea
DESTRFD  ACTUAL
INIT 0 1050 758,131
10,0 1100 T63.876 .700 1.03 1.03
20,0 1110 769,397 .650 .96 .96
30,0 1120 774,920 L 650 .96 .96
40,0 1170 780,453 .650 .9 .96
50,0 1140 786.057 .670 .98 .98
60,0 1150 791,653 L6170 .98 J9A
70,0 1200 797,273 L670 .98 .9A
80.0 1210 802,831 .650 .96 .96
90,0 1220 808,399 650 .96 .96
TOTALS 90,0 50,268
AVERAGE .97 .97

311,
313,
3.
31S.
316.
314,
36,
315,
317,

314,

DATE 02/11/83
RUN NUMBER hAMSR
PROBRE LEMNGTH & TYPF S FV GLASS
NOZZLE 2a @ 1.0, 224
ASSUMED MOISTURE 11.0
SAMPLE BOX NUMRER

METER BOX NUMHER FB4Y

METER HEAD DIFF, 1.72

PROBF HEATER SETTING 320,
HEATFR ROX SFTTING 320,

K FACTOR 1139,.1

DRY GAS METFR PUMP SAMPLE IMPINGER
TEMP VACUUM BOX TEMP TEMP
(DEG,F) (IN,HG) (DEG,.F) (DEG.F)
INLETYT OUTLETY

10, 68, 4,5 315, 66,

1. 68, 4.5 328, 60,

1S5. bR, S.0 3Jaes, 60,

18, 69, 5.9 316, 60,

a0, 10, 6.0 329, 6U,

81, Tt, 6.5 LT3 I 60,

a2, 1°. 7.0 336. S9.

a2, 72, 7.0 338, 62,

ga, 13, 7.5 338, 62,

18, 70, 5.9 330, 61,



PARTICHLATF FIFLD DPATA & RFSULTS

PLANT= NAME AND ANDRESS

TEST 6AMSH UNIT 2 FAST

TEST DATE

;;------‘ TIME=STARY

TF VIME=FINISH

7 NFY TIME DF TFSY, MIN,

NP NET SAMPLING POINTS

Y METER CALIBRATION FACTOR

ON SAMPLING NOZZ!LE DVAMETER

cpP PITOT YUBE COEFFICIFNT

PM AVERAGE ORIFICE PRESSURE
DROP

VM VOLUME OF DRY GAS SAMPLED
AT METER CONDITIONS

™ AVERAGE GAS MFTFR TEMP

VMSTD VOLUMF OF DRY GAS SAMPLED

AT STANDARD CONDITIONS»

viLC TOTAL H20 COLLEFTFD N

[MPINGERS AND STLTCA GEL,ML,

VWC VOLUME OF WATFR VAPOR
AT STANDARD CONDITIONS«

BWO PERFCENT MOJISTURF RY VNLUME
(CHECK AGATMST SATURATION
POINT HAS BREEN MADE.)

FMO MOLF FRACTION ORY GAS

PCO? PERCENT CO2 BY VOL,., DRY
P02 PFRCENY 0”7 BY VOL,, DRY
PCU PFRCENT CO RY vNL,, DRY
PN2 PFRCENT N2 RY VvOL,., DRY

MD MOLECHLAR wT=DRY STACK GAS

TABULATTON

TFST TEAM LEADER

PR RA JP

FNGLISH UNITS

0e/711/83

1080
1220

90,0
9
1.003

.224
.80

«97

50,268

74,1

50.261

137.6

6,477

11.4°

886
13.60
2.50
.00
A3.90

30.28

IN

IN=H20

CU=F71

SCF

SCF

METRIC UNITS
02/711/83

1050
1220

90,0

S.7 MM

24.8 MM=H2(

1.423 Cu=M

23.4 C

1.423 SCM

137.6

.183 SCM

11.42

+A86
13.60
2.50
.00
83,90

30.28



POT-¥Y

MWS
PR
PS]
PS
T8
vs
A3
08s
Q8
180

MN

cs

MOLFCULAR WT-STACK GAS
BAROMFTRIC PRFSSUPE
STATIC PRES OF STACK GAS
STACK PRES, ARS,
AVERAGE STACK TFMP
AVG STACK GAS VELOCTTY
STACK AREA

™ STACK FLUW RATE, DRYa
ACTUAL STACK FLOW RATE
PERCENT ISOKINETIC

AMBTENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

* 68 DEG F, 29.92 IN,HR,

PR .87

30.10  IN-HG
.25 IN=HZ0

%0.12 IN=HG

314, 4

55.1 FPS

20612, Su~1IN

17274784, SCFH
2841462, ACFH
101,.5
229.3

+0704 GR/DSCF»

765,01
157,
16 .8
13,2948
489170,
B046LT,
t01.,5

229.3

te1.127

MM=HG
MM=H20
MM=HC
c

MPS
S50=M
SCMH

ACMH

MG/DSCM



SO0T-¢

FXAMPLF PARTICHLATF CALCULATTUNS TFST NO, 6AVMSH

UNLIT 2 FAST

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDTTIONS
VMSTD = (17.h47 # VM = Y & (PB + PM / 13,6)) / (TM + 460.)
17.647 » 50,268 = 1,003 » ( 30,10 ¢ ,974 7/ 1%.6)

VMSTD = emccecccocsccccarcssccencnvresonsacrmmenmversransaaanne I 50.261 DSCF

( 74, ¢+ 460,

VOLUME OF WATER VAPOR AY STANDARD CONDITIONS
Vet = ,08707 » VLC

VWC = ,04707 ~ 138, = 6,48 SCF

PERCENT MOISTURE IN STACK GAS
BWO = (100, * VWC) / (VMSTD ¢ VWC)
100, » 6,48

BWOD 2 cceccccevcenvaccccccsances= T 1],42 PERCENT
50.261 ¢ 6.48

MOLE FRACTION OF DRY STACK GAS
FMD = (100, -~ BwN) / 100,
100, - 1t11.4

FMD 2 cocvsrcvccmccwccccvnsccss = +886

'oo.

AVFRAGF MOLECULAR WEIGHT OF DRY STACK GAS
MD = (PCO2 * .4a) + (PN2 =« _32) ¢ (PN2 ¢ PCO) *» .28

MO = (13.60%44/7100) + ( 2.5%32/7100) + ((AR3.94 ,0) » 28/100 = 30.28

MOLECULAR WEIGHT OF STACK GAS

MWS = MDD ¢ (1, = (BWN/100)) + 18, » (BWO/100)

MWS 30,28+ (1, =(11,42/7100)) + 18, » (11.,427100) = 28.87



90T-¥Y

STACK GAS VELOCLITY AT STACK CONDITIUNS
DELP = StiM, NOF THE SART(VH = (TS ¢+ 460,))
VS = 85,19 » CP ¢ DELP 7/ (SQRV(MWS = PS) = PNTS)

VS = BS5.89 &« .84 « 203_800 / (SQRV( 28,87 + 30.,12) 9, =

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIDNS
NS = VS *» AS » 3600/144

NS = 55,14 » 20612. %600/184 = 28414632, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
OSSIND = 17.687 » GS + PS & (1, = (RAW0/100)) / (T3 ¢+ 4s0,)

17.6487 » 20814632, » 30,12 + (1. - (11,.,82/7100))

NSSTD = wececwcecoccnerrres eneen ssara T e T s e e sceenc =

( 314, ¢ ap0,)

PERCENT ISOKINETIC

Is0

"

595.14 FPS

172747184,

SCFH

(305.580( 314,4360,0)4((0.002669% 13R,)+( 50,268%1,003a8( 30,10+

1S0 = PP PP EPRPRP D PR R A el dettidatrh el A D el L d bl d D dde b ekt dod it ok dad

90. * 55.14 » 30,12 »

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
€S = 0.001 &« MN & 15,43 / VMSTD

CS = 0,001 » 229, « 15,43 7/ 50.261 = .0704 GR/DSCF

220 =

.224

(305.58'(73*06".1)'((0.002669‘VLC)‘(VM#V'(PB*(PM/IS.b))/(YMOGbO.)))I(YT'VS'PS‘DN'DN)

«974/71%,6)1/(

74,4460,)))

101,86 PFRCENT



LOT-Y

TRAVERSE SAMPLE CLNCK GAS METER VELDNCITY ORIFICE PRESSURE
POINT TIMF TIMF RFADING HEAD DIFFERENTIAL
NO. (MIN.) (2a~HR (CU.FT.)  (IN.H20) (IN.H20)
cLOCK) A
DESIRED ACTUAL
INIT 0 1050 287.808
10,0 1100 293,165 .700 +8S «85
20,0 1110 299,214 650 .79 .79
30,0 1120 304,890 «h50 .19 YA
40,0 11%9 310,072 650 .79 .19
50,0 1140 316,167 670 LAl .81
60,0 1150 321,472 «6H70 <Al .81
70.0 1200 327,592 .670 A1 A1
80,0 1210 333,200 «650 .19 .79
90,0 1270 334,A590 «650 .19 .79
TOTAL S 90,0 51,042
AVERAGE +A0 .80

PLANT
SAMPL ING LOCATION

SAMPLE TYPE

NPFRATOR

AMRIFNY TEMP, (NEG,F)
BAR,PRESS, (IN_HG)
STATIC PRESS. (TN.H?PD)
FILTFR NIUMRER(S)
STACK INSINE DTM,(IN)
PITOT TURE COEFF,
THERM, NO,

LEARAGE

METER CALIB, FACTOR

FIELD

UNIT 2 FAST

MSH
PR RA JP
60,
30,10
.25
3531062
162,00
.84
178
<000 CFM @
<960

.00

R.S5 IN.HR

READ & RECORD NATA EVERY 10,0 MINUTES

DATA

STACK

TEMP
(DEG.F)

311,
313,
313,
315,
316,
3ia,
316,
315,
7.

314,

DATE 02/711/83
RUN NUMBER 68MSR
PROHE LENGTH & FYPE 6 FT GLASS
NOZZ2LE s 1.0, 227
ASSUMEN MOISTURE 11,0
SAMPLE ADOX NUMBER
MFTER RNDX NUMHRER
METER HEAD DIFF, 1.50
PROBE HEATER SFETTING 320.
HEATFR 80X SFTTING 320,
K FACTOR 941,3
DRY GAS METER PUMP SAMPLE IMPINGER
TEMP VACUUM BOX TEMP TEMP
(DEG.F) (IN,HG) (DEG.F) (DEG ,F)
INLEY OUTLETY
63, 6%, 4,0 319. - 60,
64, 6%, 4,0 335. S6.
bA, ht, 4,5 332, 56.
72, 64, 4,5 319, 56,
14, bb, S.0 329, 58,
75. 67, 6,0 332, 58,
16, 68, 6.0 326, SA,
17. 69, 6.5 330, 60,
7. 69, 7.0 336, 60,
72. 66, 5.3 329, S8,



80T-V¥

PARTICULATE FIFLD NATA R RESULTS TABULATTION

PLANT~ NAME AND ADDRESS

TEST 6BMSH UNIT P FAST

TEST DATVE

;;---.--- TIME=STARY

TF TIMF=FINISH

T7 NET TIMF OF TFST, MIN,

NP NET SAMPLING POINTS

\J METER CALTBRATIONN FACTOR

DN SAMPLING NO7ZLE DTAMETER

ce PITOV TUBE COFFFICIENT

PM AVERAGE ORIFICE PRESSURE
DRUP

VM VOLUME OF DRY GAS SAMPLED
AT METER CONDTITTONS

™ AVERAGE GAS METER TEMP

VMSTD VOLUME OF DRY GAS SAMPLED

AT STANNARD CONDIYIONS»

VL TOTAL HPO COLLECTFD [N
IMPINGERS AND STLTCA GEL,ML.

vine VOLUME OF WATFR VAPNR
AT STANDARD CONDITVIONSs

8wo PFRCENY MOISTHRF RY VNLUME
(CHECK AGAINST SATURATION
POINT HAS REEN MADE,)

FMD MOLE FRACTION DRY GAS

pco2 PFRCENT C0O2 BY VOL., ORY
PO PERCENT 02 RY VOL,, DRY
PCO PFRCENT CO BY VOL,., DRY
PN2 PFRCENT N2 RY vNL,, DRY

MD MOLECULAR WTY=NRY STACK GAS

TEST TEAM LFADER

PR RA JP

ENGLTSH UNTTS

02/11/83

1050
1220

0,0
9
960
.227
.84

80

51.042

68.8

49,314

136,3

b.41b

11,51

IN

IN=H20

CU=FT

SCF

SCF

METRIC IINTTS

02/11/83

1050
1°20

90.0

1,445

20,5

1.396

136,.3

.182

11.51

83.9¢0

30.28

MM

MM=H20

CU=M

SCcM

SCM™



60T-Y

PB

vs

AS
a8sTo
as
180

MN

cs

68 DEG F,

MOLECULAR WT=-STACK RAS
BARDMETRIC PRFSSURE
STATIC PRFS OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS VFLOCITTY
STACK AREA

STACK FLOW RATE, DRY»
ACTUAL STACK FLOW RATE
PERCENT ISOXINETIC

AMHTENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

29.97 IN.HG,

P8,8h
30.10 IN=HG
«25 IN=HZ20
30,12 IN=HG
314, F

§5.¢2 FPS

20612, Sn=1IN
17259472, SCFH
28420484, ACFH

7.0
216.8

+ 0678 GR/DSCF e

765,01
157.
16,8
13,298
4RB8737,
anaras,
97.0

216.8

155.269

MM=HG
MMaH2()
MM=HG
o

MPS
SQe-M
SCMH

ACMH

MG/DSCM



0TT-¥%

EXAMPLF PARYICHLATF CALCULATIONS TFST NO, 6HBMSH

UNIT 2 FAST

VOLUME UOF DRY GAS SAMPLEN AT STANDARD CONDITTIONS
VMSTD = (17,647 » VM & Y » (PR ¢ PM / 13.6)) / (TM + 460,)
17.6A7 « S1.082 « ,960 « ( 30,10 + .803 /7 13,6

VMSTID = eccccccscccccacrncncvensarracancancccccnacas cecmcccccas = 49,314 DSCF
( 69, + 460,.)

VOLUME OF WATER VAPOR AT STANDARD CONDITTUNS
VWC = ,04707 » VLC

VWC = ,04707 « 136, = 6,42 SCF

PERCENT MOISTURE IN STACK GAS
RWO =2 (100, » VWC) 7 (VMSTD ¢+ VnC)
100, » 6.42

BWO 2 ecevecccccccccencanvsscnse = }11,5] PERCENT
49,314 + 6.82

MOLE FRACTION OF DRY SYACK GAS
FMD = (100, ~ RARWO) 7/ 100,
100, = llos

FMD = evrmcccccccccncccoccsces = .88%

100,

AVERAGE MOLECULAR WETGHT OF DRY STACK GAS
MD = (PCN2 » ,44) + (P02 » ,32) ¢ (PN2 + PCO) » 28

MD = (13.60444/7100) + ( 2.,5%327100) ¢+ ((R3.9+ _0) # 28/100 = 30.28

MOLECULAR WEIGHT OF STACK GAS
MHS = MDD o« (1, <« (AWN/100)) + 18, « (RW0O/100)

MRS =  30.28* (3. =(11.51/100)) + 18, *» (11,51/100) = 28,86



STACK GAS VELOCITY AT STACK COUNDITTONS
DELP = SItM, 'OF THE SNRT(VH = (TS + 460,))
VS = 85,89 » CP « DELP / (SQRT(MWS » PS) s PNTS)

VS = 85,49 &« 84 « 203,400 /7 (SQRY( 28,46 » X0,12) + 9, = 55.15 FPS

STACK GAS VOLUMETRIC FIOW AT STACK CONDITIONS
RS = VS » AS « 3600/144

Qs = 55.15 « 20612. %600/144 = 28420484, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
ASSTN = 17.647 » @GS « S & (1, « (AWO/100)) /7 (TS + 460,)

17.647 » ehar0a8a, » 30,12 + (1. = (11.517100))

ASSIN = cavrccccecwcsccrencaccscencnresernrrsenererereneseae 2 17259472, SCFH

( 314, ¢ 460,)

h o
1

'—l
HHPERCENT ISOKINETIC
p—
ISO = (305,5R+(TS+460,.))*((0.,002669aVLC)+(VMaY2(PRB+(PM/13,6))/(TM+a60,)))/7(TTaVSaPSeDNADN)

(30S5.58+( 31Q,+4860,))2((0.002669+ 136,)¢( 51,082« ,960~( 30,10+( «803/13,6))/7( 69.4460,.)))

IS0 T covmcescccccacecmccccccccceracarrre e e rr et e r eSS e e r e et e e At e s e re e e e enenmsencenennesee = 97,02 PFRCENT

90, 55,15 » 30,12 = ,227 « 227

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
CS = 0,001 « MN » 15,43 /7 VMSTD

CS = 0,001 » 216 ,A *» 15,43 / 49,314 = +.0678 GR/DSCF



PLANT
SAMPLING LOCATTION

FIFLD DATA

UNIT TwO FAST

NATE
RUN NUMHBEFR

02711783
6CMSB

¢T1-Y

SAMPLE TYPF MSR PRORF LENGTH R TYPE b FT GLASS

OPFRATOR CLARKE HUZZILE T 1.0, 211

AMRIFNT TEMP, (DERF) 60, ASSUMEDN MOISTURE 11,0

RAR ,PRESS, (IN_NHG) 30,10 SAMPLE HOX NHUMBER AAC

STATIC PRESS,(TN.HPD) .25 METER RUX NUMBFQ FRS

FILTER NUMRER(S) 3531108 METER HEAD OIFF, 1.848

STACK INSIDE DTM,.(IN) 162.00 .00

PITUT TURE CNEFF, JBU PROBE HEATER SETTING 320.

THFRM, NO, 178 HEATER HOX SFTTING 320,

LEAKAGF +000 CFM a «6 IN.HG

METER CALIB, FACTOR «983 K FACTOR 937.4

READ & RFCORD NATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLNCX GAS METER VELOCITY ORIFICE PRESSURE STACK DRY GAS METER PyuMmpP SAMPLE IMPINGEPR
POINT 1 IMF TIMF RFEANING HFAD DIFFERENTTAL TEMP TFMP VACUUM BNX TEMP TEMP
NO . (MIN,) (2a=-HR (CULFT,}  (IN,H20) (IN_H20) (DEG.F) (DEG.F) (IN,HG) (DEG,.F) (DEG,F)
cLocK) cewemmceccnaconn mecccaccnecnna
NDESIREYD AC TUAL INLFT OUTLET
INIT 0 10S0 353,587
i0,0 1100 35R,.565 .700 .AS .85 311, (1. L 3.5 313, 59,
20,0 1110 163,%4% .650 .79 .79 313, 10, 6A, 3.5 320, S8,
30,0 1120 368,650 .H50 .19 .79 313, 140, 69, 4,0 319, 57,
40,0 1120 373,500 .650 .79 .79 315, 80, 70, a,0 322, 60,
50,0 1140 378,300 .670 .81 .81 316. 82. 71, 4,5 316, 60,
60,0 1150 382,780 b0 <A1 .81 114, aa, 72. a,s 326. 59,
70,0 1200 387 .625 670 .81 +A1 316, 8a, 13, 5.0 323, S7.
80,0 1210 392,65% +550 .79 .79 315, 8S, 14, 5.0 327, 60,
90,0 1270 397,314 «650 .78 .IR 317, Rb, 15, 5,5 326, 60,
TOTALS 90,0 43,761
AVERAGF +B0 .80 314, 79. 71, 4.4 321. 59,



€TI-Y

PARTICULATE FIFLD DATA & RESULTS TABULAVION
PLANT= NAME AND ADDRESS TESYT TEAM LEADER

CLARKEF

TEST eCMSH UNIT TWN FAST

FENGLISH UNTTS

TEST DATE 02/711/8%3

;;------- TIME=-STARY 1050

TF TIMF=FINISH 1220

Ty NET YTMF OF TFST, MIN, 90,0

NP NET SAMPLING POINTS 9

Y METFR CALIBRATINN FACTOR « 983

DN SAMPLING NOZZLE DIAMETER .21 1IN

ce PITOT TUBE COFFFICIENT .84

PM AVERAGE ORIFICE PRESSURE <80 IN=H20
DROP

VM VOLUME OF DRY GAS SAMPLED 43,761 CU-FT
AT METER CONDITIONS

™ AVERAGE GAS METFR TEMP 75.2 F

vMSTD VOLUME OF DRY GAS SAMPLED 42,780 SCF

AT STANDARD CONDITIONS#H

vLC TOTAL H20 CNLLECTYED IN 117.7
IMPINGERS AND SILTCA GEL,ML,

VKC VOLUME OF WATER VAPOR 5.540 SCF
AT STANDARD CONDITINNS#

BWO PERCENT MOISTURF RY VOLUME 11.47
(CHECX AGAINST SATURATION
POINT HAS REFN MADE,)

FMD MOLE FRACTION DRY GAS -885
PCO2 PERCENT C02 RY VQOL., DRY 13.60
PO2 PERCENT 02 BRY VvOL,, DRY 2450
PCO PERCENT CO RY vNL,, DRY <00
PN2 PFREENT N2 By VPL., DRY R3.90

MD MOLECULAR WT«NRY STACK GAS X0,2A

MFTRIC UNITS

02/11/83%

1050
1220

90,0

1.239

24,0

1.211

117.7

«157

11,47

.ARS

13.60

2.50

83.90

30,28

MM

MM=H20

Cle=M

SCM

SCM



PIT-%

MWS
PH
PSI
X

8

vs

AS
@887TD
0s
130

MN

cs

"

MOLFCULAR WT-STACK GAS
BAROMETRIC PRFSSURE
STATIC PRES OF STACK GAS
STACK PRES, ASNS,

AVERAGE STACK TFmP

AVG STACK GAS VFLOCTITY
STACK AREA

STACK FLOW RATE, NRY#
ACTUAL STACK FLOW RATE
PFRCENT ISOXKINETYIC

AMBIENT PARTICULATE
MG, EPA S

AMBTENT PARTICULATE

68 DEG F, 29.92 IN.HG,

28,4817
20,10
29
30.12
34,
S5.1
20612,
17266852,
28417676,
a7.4

169.6

.0612 GR/DSCF«

INHG

IN=H20

IN«HG

F

FPS

SQ=IN

SCFH

ACFM

2B A7
768,54
6.35
765,01
157,
16.8
13,294
488945,
804703,
97,4

169.6

140,017

MMeHG

MM=H20

MMaHG

SQ=M

SCMH

ACMH

MG/DSCM



STIT-Y

EXAMPLE PARTICHLATF CALCULATIONS 1FST NO, ACMSA

UNIT TWO FAST

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDUTTONS
VMSTD = (17,647 « VM » ¥ & (PR ¢ PM / 13,6)) / (TM + 460,)
17.647 » 43,761 » L9833 » ( 30,10 ¢ 802 / 11%.,6)

VMSTD = ececrccccccccecccnccncucecncrrrcccnnronrencrsnareensnes I 42,780 DSCF

( 75. ¢ 4e60.)

VOLUME OF WATER VAPOR AT STANDARD CONDITYONS
VWC = 048707 » VLC

VWC = ,08707 » 118, = 5.54 SCF

PERCENT MOISTURE IN STACK GAS
BWw0O = (100, » VWC) / (VMSTD ¢ VWC)
100, » 5.58

BWD 2 ecccaccacccnceccsenccsemce=s = 11,47 PFRCENT
42.780 ¢ 5.54

MOLE FRACTION OF ORY STACK GAS
FMD = (100. - 89w0) / 100,
100, -~ 11.5

FMD 2 eccvcecccccccmceccmasens = .885

100,

AVERAGE MOLECULAR WEIGHY OF DRY STACK GAS
MD = (PCN2 = ,04) + (P02 & _32) ¢ (PN2 ¢+ PCO) » .28

MD = (13.60444/7100) + ( 2.52327100) ¢ ((A3,9+ ,0) » 287100 = 30,28

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, « (An0D/100)) + 18, » (BWO/100)

MWS = 30.28¢ (1, =(11,477100)) + 8. * (11.47/100) = 28.87
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STACK GAS VELOCITY AT STACK CONDITIONS
DELP = SUM, OF THE SORT(VH « (TS + 4K&0,))

VS = 85,49 » CP » DELP / (SORT(MWS « PS) & PNTS)

VS = 85.49 » .84 « 203,800 / (SQRT( 28.87 » 30,12) 9, =

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
AS = VS « AS » 3400/144

Qs = 55.15 & 20612. 3%600/144 = 28417676, ACFH

STACX GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS

GSSTN = 17,647 » Q8 « P3 & (1, = (AWN/100)) / (TS + aen,)

17,687 » 2Ra17676, » 30,12 ¢« (1. - (11.,477100))

QSSTIND = wececccrccccenecnccavenseamacscanarnarraenrencaannne £

( 313, ¢ 4Q60,)

PERCENT ISOKINETIC

55.15 FPS

17266852,

SCFH

180 = (30S,584(T7S8+460,))%((0,0026692VLC)+(VMaYR(PB+(PM/13,6))/7(TM+a60,.)))/7(TTaVSePS2DNeDN)

(305.584( 314,¢460.,))*((0.002669 118,)+(

43,761« ,9A3«( 30,10¢¢(

IS0 2 cemcccccncccccesnnenctasccntsrcar e s e e E ARt r e et S e m e e e e e e e e e m e caem e e s e e -ena

90, 55.15 » 30.12 »

PARTICULATE LOADING =~ EPA METHOD S (AT STANDARD CORDITIONS)

CS = 0,001 » MN « 15,4% / VMSTD

CS = 0,001 » 169,6 » 15,4% / 42,780 =

«0612 GR/DSCF

«211 »

211

«802/713,6))7(

15.4460,.)))

97 .37 PERCENT



PLANT
SAMPLING LOCATION

SAMPLE TYPE

PERATOR

AMRIENT TEMP, (DEG,F)
BAR ,PRESS, (IN_HG)
STATIC PRESS, (IN,H20)
FILTER NUMBER(S)
STACK INSIDE DIM, (IN)
PITOT TUBE COEFF,
THERM, NO,

LEAKAGE

METER CALIB, FACTOR

FIELD

UNIT TwO EAST

MSH
CLARKE
60.
3u.10
.25
3531090
162,00
.84
178
«015 CFM &
1.03¢0

+00

7.0 IN.HG

READ & RECORD NATA EVERY 10,0 MINUTES

NA

TRAVERSE SAMPLE CLOCK  GAS METER VELOCITY ORIFICE PRESSURE
POINT VIME TIME READING HE AD DIFFERENTIAL
NO. (MIN,) (24~HR (CULFT.) (IN.H20) (IN.H20)
cLOCK) cesmeccncanmenne
DESIKED ACTUAL
INIY 0 1050 909.442
M 10,0 1100 914,580 .700 .85 .85
! 20,0 1110 919,165 .650 .79 .79
- 30,0 1120 924.225 <650 .79 .19
~ 40,0 1130 928.600 .50 .79 .79
%0.0 1140 933,49y .67V A1 .81
60,0 1150 937,937 670 .81 .81
10,0 1200 942,445 670 .81 .81
80,0 1210 947,200 650 .79 .79
90,0 1220 951.818 <650 .18 .78
TOVALS 90,0 42,376
AVERAGE .80 .80

TA

STACK

TEMP
(DEG,F)

DATF 02711783
RUN NUMBER HDMYHB
PROHBE LENGTH & TYPE S FT GLASS
NUZZLF 1.0, .210
ASSUMED MOISTURE 11.0
SAMPLE HOX NUMHBER WAL

METER BOX NUMARER FR4Y

METER HEAD DIFF, 1.88

PROBE HEATER SETTING 320,
HEATFR ROX SETTING 32¢0.

K FACTOR 937.4

DRY GAS METER PUMP SAMPLE IMPINGER
TEMP VACHUUM BOX TEMP TEmP
(DEGF) (IN,HG) (DEG.F) (DEG .F)
INLET OUTLET

66, 6S, 5.0 312. 62,
CY. 66, 4,5 3eh, 6b,
1. 66, 5.0 332. S8,
14, 68, 9.5 333, 61,
76. 69, 5.5 326. 60,
77, 10, 6,0 326, 59,
78, 71, 6.5 309, Sa,
78, 71, 7.0 321, 59,
78, 72. T.0 331. 60,
74, 69, 5.8 324, 60,
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PARVICULATE FIELD LATA R KESULIS TABULATION

PLANT= NAME AND ADDRESS

TEST 6DMSH UNIT TWO FAST

TESY DATE

™w TIME=START

TF TIME=-FINISH

1A NET TIME OF TEST, MIN,

NP NET SAMPLING POINTS

Y METER CALIBRATION FACTOR

ON SAMPLING NOZZLE OIAMETER

ce PITUT TUBE COEFFICIENT

PM AVERAGE URIF]CE PRESSURE
DROP

VM VOLUME OF DRY GAS SAMPLED
AT METER CONDITIONS

™ AVERAGE GAS METER TEMP

VMSTD VOLUME OF DRY GAS SAMPLED
AY STANDARD CONDITIONSe

vLC TOTAL H20 COLLECTYED IN
IMPINGERS AND STLICA GEL,ML.,

VinC VOLUME OF WATFR VAPOR
AT STANDARD CONDITIONS#

BwWO PFRCENT MOISTURE RY VOLUME
(CHECK AGAINST SATURATION
POINT HAS BEEN MADE,)

FMD MOLE FRACTION DRY GAS

PCOo2 PERCENT C02 BY vOL,, DRY

P02 PERCENT 02 HY VOL., DRY

PCO PERCENY CO BY VOL,, DRY

PNe2 PERCENT N2 BY VOL,, DRY

M0 MOLECULAR wT=HRY STACKX GAS

TEST TFAM LFADEK

CLARKE

ENGLISH UNILTS
02711783

1050
1220

90.0

9

1.030

«210 IN

+80 INeH20

42,376 CU=FT

71.3 F

43,720 SCF

116,2

S.470 SCF

11.12

METRIC UNETS
02711783

1050
12206

90.0

9

1.030

5.3 MM

20.4 MM=H2(

1.200 CU-M

21.9 C

1.238 SCM

t16.2

«15% SCwm

11.12




61T~V

MWS MOLECULAR WT-STACK GAS 28,91 °8.91

PB BAROMETRIC PRFSSURE 30.10  IN-HG 764,54 MM=HG
PS1 STATIC PRES OF STACK GAS «25 IN=Heu h.55 MM=H2U
PS STACK PRES, ARS, 30.12 IN=HG Te5,0) MM=HG
T8 AVERAGE STACK TEMP 314, F 157, C
Vs AVG STACK GAS VELOCITY 55.1 FPS 16.8 MPS
AS STACK AREA 20612, Sfe=IN 13.298 S5a4-M
0s8sTL STACK FLOW RATE, DRY« 17321612, SCFH 490496, SCMH
08 ACTUAL STACK FLOW RATE 283967172, ACFH 804111, ACMH
180 PERCENT ISOKINETIC 100.1 100.1
MN AMBIENT PARVICULATE 186.1 16,1

MG, EPA S
cs AMBIENT PARTICULATE «0657 GR/DSCF» 150,336 MG/DSCM

* 68 DEG F, 29,92 IN,HG,



0CT-Y

EXAMPLE PARTICULATE CALCULATIONS TFSY NO, bDMSH

UNIT TWO EAST

VOLUME OF DRY GAS SAMPLEN AT STANDARD CONDIVIONS
VMSTD = (17,647 &= VM » Y & (PB ¢ PM 7/ 13,.6)) 7 (T¥ ¢ 460,)
17.647 » 32,376 » 1,030 o ( 30,10 ¢ JAD2 / 13,6)

VMSTD = weccmcnccccccnccnvencecennernecncnen crsmrrmcccneanane = 43,720 DSCF

( 71, + 460,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIUNS
VAC = ,04707 » VviLC

VwC = ,04707 = 116, = S.47 SCF

PERCENT MOISTURE IN STACK GAS
BWO = (100, » VWC) 7 (VMSTD ¢+ VNWC)
100, » 5.47

BWO T ewemcecrcccscccvacevrcanvacs = §1,512 PERCENT
43,720 + S.47

MOLE FRACTION OF DRY STACK GAS
FMD = (100, - BWO) / 100,
100, - 11.1

FMD = wocccceccncccccvcencoan = .889

100,

AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS
MD = (PCO2 » ,44) + (P02 « ,32) + (PN2 + PCO) » .28

MD

(13,60244/7300) + ( 2,5¢32/100) + ((83,9+ ,0) » 2R/100 = 30,28

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, = (BWO/100)) ¢+ 18, * (Bn0D/100)

MWS = 30,28+ (§, =(11,12/100)) + 18, » (11.12/100) = 28.91
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STACK GAS VELOCITY AT STACK CONDITIONS

DEL
Vs

VS

p

= SUM, OF THE SORT(VH =« (TS ¢ 460,))
85,49 » CP » DELP / (SQRT(MWS & PS) » PNTS)

85,49 » .84 « 203,800 /7 (SOURT( 28.91 » 30,12) « 9, = 959.11 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS

Qs

Qs

STACK

Qs8sT0

QssTD

VS » AS & 36007144

SS5.11 « 20612, 3600/144 = 28396772, ACFH

GAS VOLUMETRIC FLUW AT STANDARD CONDITIONS
2 17.647 » QS » PS & (1, = (B40/100)) /7 (TS ¢ 460,)

17,647 » 28396772, « 30,12 » (1. = (11.127100))

g g g g Uy 17321612, SCFH

( 314, ¢ 460,)

PERCENT ISOKINETYIC

180

180

(305,582 (T78+460.))*((0,0026694VLC)+(VMaYR(PH+(PM/13,6))/(TM+460,)))/(TT2V3ePS2DNsDN)

(305.58¢( 314.+360.))2((0.002669% 116.)+( 42,376%1.030%( 30.,10¢( «802/13.6))7( 71,4460,)))

90, * 5S5.11 » Jo.12 « 210 » 210

PARTICULATE LUADING == EPA METHOD 5 (AT STANDAKRD CONDITIONS)

€3 = 0,001 » MN » 15,43 / VMSTD

CS = 0,001 » 186,1 *» 15,43 / 43,720 = «0657 GR/DSCF

100,14 PERCENTY



AACS 4

TRAVER
POINT
NO.

INIY

TOTALS
AVERAGE

PLANT
SAMPLING LOCATTUN

SAMPLE TYPF

OPFRATOR

AMBIFNT TEMP, (DEG,F)
RAR_PRESS,. (IN HG)
STATIC PRESS.(IN.H2U)
FILTFR NUMPER(S)
STACK INSIDE DM, (TN)
PITOY TURE COEFF,
THEKM, NO,

LEAKAGF

METER CALIB, FACTOR

FIELD

UNIT 2 FAST

MSHW

PR RA JP

65.

30.11
.20

35310125

162.00
B4

206

«000 CFM o
1.003

.00

8,0 IN,HG

READ & HFCORD DATA EVERY 10,0 MINUTES

SE SAMPLE CLOCK GAS METER
TIME TIMF READING
(MIN,) (2a=HR (CULFT,)

cLnCK)

0 13%0 808,703
10,0 1340 A14,370
20,0 1350 819,924
30,0 1400 A25,.%27
40,0 1410 A31,125
50,0 1420 436,570
60,0 14%0 842,295
70,0 1240 847,913
80,0 1450 A53,352
90,0 1500 859,095
90,0 50.392

VELNCTITY CORIFICE PRESSURE
HEAD DIFFERENTIAL
(IN,H20) (IN.H20)
DESIRFD ACTUAL
«h170 .98 .98
«650 .94 .94
<670 +98 «9AR
«h10 .98 «9A
.640 .93 +93
.700 1.01 1.01
«670 .97 «97
«670 .97 .97
b0 .97 «97
.97 .97

DATA

STACK
TEMP
(DEG,F)

315,
7z,
318,
31A,
31a,
320,
320,
32t.,
3e1,

3‘9.

DATE 02711783
RUN NUMRER TAMSHW
PROAF LENGTH A& TYPE S FT GLASS
NOZ7 ZLE :t 1.0, 223
ASSUMED MDISTURE 11,0
SAMPLE ROX NIUMRER

MFTER ROX NHUMHFR FRa

METER HEAD DIFF, t.72

PROPF HEATER SETTING 320.
HFATFR BOX SFTTING 320.

K FACTOR 1129.S

DRY GAS METER PUMP SAMPLE IMPINGER
TFMP VACUUM BOX TEMP TEMP
(DEG,F) (IN,HG) (DEG.F) (DEG,F)
INLFT OQUTLET

16, 78, 4,0 32S. 59,

19, 75. 9,0 343, 6o,

a0, 75. a,0 330, 56.

A%, 75. a,5 3t8. 57.

86, 78, 5.0 3132, S8.

87, 7. 6.0 323, 60,

8A, 7. 6.0 327, 58.

8A, 78, 6.5 3348, sa,

8, 79, 7.0 339, 59,

8a, 76, 5.2 331, S8.
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PARTICULATE FIFLD DATA & RFSULTS TABULATION

PLANT~= NAME AND ADDRESS

TEST 7AMSBW UNIT 2 FaSTY

TEST DATE

;;------- TIME=STARY

TF TIMF=FINISH

Ty NET TIME DF TFSTY, MIN,

NP NET SAMPLING POINTS

Y METER CALIBRATION FACTOR

DN SAMPLING NO72LE DTAMETER

cpP PITOT TUBE COFFFICIENT

PM AVERAGE ORIFICE PRESSURE
DROP

VM VOLUME OF DRY GAS SAMPLED
AT METER CONDITIONS

™ AVERAGE GAS MFTFR TFMP

VMSTD VOLUMF OF DRY GAS SAMPLED

AT STANDARD CONDNITIONS#

vLC TOTAL HP20 COLLECTFD IN

IMPINGERS AND STLTCA GEL,ML.

VNC VOLUMF OF WATFR VAPOR
AT STANNDARD CONDITINNS

B8N0 PERCENY MOISTURF RY VOLUME
(CHECKX AGAINST SATURAT]ION
POINT HAS BEFN MADF,.)

FMD MOLF FRACYION DRY GAS

pPco2 PERCENT CO02 BY VOL,, DRY
P02 PFRCENT 02 Ry VOL., DRY
PCO PFRCENT CO RY VOL., DRY
PN2 PFRCENT N2 RY VDL,, DRY

MD MOLECULAR WT=DRY STACK GAS

TEST TEAM LEADER

PR RA JP

FNGLISH UNTTS

02711783

13%0
1500

90,0
9
1.003
«223
.84

.97

50.392

R0.2

49,836

134,.9

6.350

11.30

IN

IN=H20

CU-FT

F

SCF

SCF

METRIC UNITS
02/711/83

1330
1500

90,0

Q

1.003

5.7 MM

2a.6 MM=H20

1.427 Cu=M

26.8 C

1.411 SCMm

134,9

«180 SCM

11.30



vC1-v

MWS
PB
P81
PS

s

vs

AS
088TD
os
130

cs

»

68 DEG F,

MOLFCULAR WT=STACK GAS

BARNMETRIC PRESSURE

STATIC PRES OF STACX GAS

STACK PRES, aAAQS,
AVERAGE STACK TFMP

AVG STACK GAS VFLNCITY
STACK AREA

STACK FLOW RATE, NRY«
ACTUAL STACK FLOW RATE
PERCENT ISOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENYT PARTICULATE

29.92 IN.HG,

P8.86
0,11 IN=HG

20 IN-H20

30,12 IN=HR

319, F

55.5 FPsS

20612, Su~IN

17327652, SCFH
28614128, ACFH

101,2

100,0

<0310 GR/DSCF»

I

2R A6
764,79
5.08
765.17
159,
16,9
13,298
490667,
810266,
101,°

100,0

70,868

MM~HG
MM=HZ2(0

MMHG

MPS

SQeM

SCMH

ACMH

MG/DSCM
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EXAMPLE PARTICHLATF CALCULATIUNS TEST NO.7AMSBW

UNIT 2 EAST

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDTITTUNS
VMSTD = (17,647 &« VM & ¥ & (PR ¢ PM /7 13.6)) /7 (TM + 460,)
17.687 » 50,392 « 1,003 « ( 30,11 ¢+ _,970 / 13.6)

VMSTN 2 cecccccccevcccscecsncncnncncanes e 49,836 DSCF

( 80, ¢ 450.)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VWC = ,04707 « VLC

VRC = ,08707 » 135, = 6.35 SCF

PERCENT MQOISTURE IN STACK GAS
AWD = (100, » VWC) 7/ (VMSTD + VNWC)
100, » 6.35

BWO = secccccccecenccccccencans=ns = 1,30 PFRCENT
49,836 ¢ 6,35

MOLE FRACTION OF DRY STACK GAS
FMD = (100, = BWO) / 100,
100, - 131.3

FMD = wecccoccccscccccccaccces = 1.}

100,

AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS
MD = (PCO2 » ,44) + (PN2 » _,32) ¢+ (PN2 ¢ PCO) » ,28

MD = (13,40204/7100) ¢ ( 2.6432/100) + ((B4,0+ ,0) » 28/100 = 30.25

MOLECULAR WEIGHT (OF STACK RAS
MWS = MD » (1, = (ARWN/100)) + 18, » (BWO/100V)

MWS = 30,25+ (1, =(11,30/100)) + 18, * (11,.30/100) = 28.86



XA a4

STACK GAS VELOCITY AT STACK CONDTTIONS
DELP = SHM, OF THE SORT(VH & (TS ¢ 460.))

VS = 85,89 « CP « DELP / (SQRVT(MNS # PS) « PNTS)

Vs 85,49 & .88 » 205,214 / (SQRT( 28.86 * 30.12) = 9, = 55,53 FPS
STACK GAS VOLUMETRIC FLUW AT STACK CONDITIONS
BS = VS & AS » 3600/148

NS = 55.53 & 20612, %600/384 = 2Bb1412A, ACFH

STACK GAS VULUMETRIC FLOW AT STANDARD CONDITIONS
Q@SSTD = 17,647 » @S « PS & (1, = (RWO/100)) /7 (TS + 4e0,)
17.647 2R614128,. & 30,12 » (1, - (11.307100))

NSSTD = weecccwerscccccrcccccncrarenncsnccenncenmnovmnanas - = 17327652, SCFH
( 319, 4 460,)

PERCENT ISOKINETIC
1S0 = (305,58+(718¢4860,))0((0,0026694VLL)+(VMaY2(PB+(PM/13,6))/(TM+860,)))/7(TTaVS#PSeNNsDN)
(305,58¢( 319,+4860.))2((0.002669+ 135,)¢( 50,392#1,003«( 30,11+( «970/13,6))/7( 80,4460,)))

IS0 2 «crcecccenuscncmccenconcccrencerccaccccocrrcectrcener e et ceccomarercanccresenencusasesnessese = 101,20 PFRCENY

90. 55.53 « 30.12 & ,223 & 223

PARTICULATE LOADING «= EPA METHOD S (AT STANDARD CONDITIONS)
CS = 0,001 » MN » 15,43 /7 VMSTD

€S = 0,001 » 100,0 » 15,43 / 49,836 = +0310 GR/DSCF
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TRAVERSE SAMPLE CLNCK  GAS METER VFLOCITY ORIFICE PRESSURE
POINT TIME TIMF READING HEAD DIFFERENTTAL
NO. (MIN,) (24-HR (CU.FT,) (IN,H20) (IN,H20)
cLack) T
DESIRED  ACTUAL
INIT 0 13%0 339,104
10,0 1340 344,847 LA70 A2 .82
20,0 1350 150,452 .650 .79 .79
30,0  t1ano 156,187 LhT0 A2 .82
40,0 1410 361,878 .670 .82 .82
50,0 1420 367.536 .640 .78 .78
60,0 1a%0 373.376 .700 .85 .85
70.0 1409 379,100 .670 A2 .82
80.0 1450 384,671 .670 A2 .82
90.0 1500 390,580 .670 .82 .82
TOTALS 90,0 S1.476
AVERAGE N.F .82

PLANTY
SAMPLING LOCATION

SAMPLE TYPE

OPFRATOR

AMBIFNT TEMP, (PEG,F)
RAR PRESS, (IN_HG)
STATIC PRESS,(TN,.H?0)
FILTER NUMRER(S)
STACK INSIDE DIM (IN)
PITOT TUBRE COEFF.
THFRM, NO,

LEAKAGE

METER CALIBR, FACTOR

FI1ELD

UNIT 2 EASY

Ms8
PR RA JP
S,
30,11
.20
35310072
162,00
A4
206
+U1S CFM a
« 960

00

8,5 IN.HG

READ & RECORD DPATA EVERY 10,0 MINUTES

DATA

STACK

TEMP
(OFG,F)

315,
317.
318,
318,
318,
320,
320,
321,
321,

319,

DATE 02/11/83
RIIN NUMRFR 7AMSHB
PRORF LENGTH R TYPF 6 FY GLASS
NOZ7LE : 1,0, .221
ASSUMED MUTISTURE 11.0
SAMPLE BOX NUMBER

MFTER ROX NUMHER Fle

METER HEAD DTFF, 1.50

PROBE HEATER SETTING 320,
HEATER BOX SETTING 320.

K FACTOR 950,.2

DRY GAS MFETFKR PUMP SAMPLE IMPINGER
TEMP VACUUM BOX TEMP TEMP
(DEG.F) (IN.HG) (DEG.F) (DEG.F)
INLEY OQUTLFT

69, 10, 4.0 304, S8,
70, 10, 3.5 341, 59,
13, 70, a.0 339, hl,
16, 70, a,5 330, 61,
LR 7. q,.5 327. 61,
79, 71, 6,0 37S. 61,
RO, 17, 5.5 337, 60,
RO, 73. 6,0 336, 60,
80, 73, 6,5 329, 60,
Th, 71. 4,9 330, 60,
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PARTICULATE FIFLD DATA & HFSULTS TABULATION

PLANT« NAME AND ADODRESS

YEST

TEST DATE

L]
TF

T
NP
v

DN
CcP

PM

VM

™

VMSTOD

vLC

VHC

BWO

FMD
PCo2
PO2
PCO
PNe

NE

TRMSB UNIT 2 FAST

TIMF=START
TIME=-FINISH

NET TIMF OF TFST, MIN,
NET SAMPLING POTNTS
MFTER CALIBRATION FACTOR
SAMPLING NOZZLE DTIAMETER
PITOT TUBE COEFFICIENT

AVERAGE ORIFICE PRESSURE
DROP

VOLUME OF DRY GAS SAMPLED
AT METER CONDITTONS

AVERAGE GAS MFTFR TFMP

VOLUME OF DRY GAS SAMPLED
AT STANDARD CONDITIONS»

TOTAL H20 COLLECTFD IN

IMPINGERS AND SILICA GEL,ML,

VOLUME OF WATFR VAPNR
AT STANDARD CONPITIONS»

PERCENT MOISTURE RY VOLUME
(CHECK AGAINSY SATURATION
POINT HAS BEEN MADE,)
MOLE FRACTION DRY GAS
PERCENT CD2 BY VOL,, DRY
PFRCENT 02 BY vOL,, DRY
PFRCENT CD BY VOL,., DRY
PERCENT NP2 AY VvOL,, DRY

MOLECULAR wW1-NRY STACK GAS

TEST TEAM LFADER

PR RA JP

ENGLTSH UNITS
02/11/83

1330
1500

90.0

9
<960
«221 IN
.84

«82 IN<H20

51,476 CU=FT

49,306 SCF

130,7

6.152 SCF

11,09

MFTRIC IINITS
02/11/83%

1330
1500

90.0

S.6 MM

20,7 MM=H20

1,458 CU=-M

23.1 c

1.396 SCM

130,.7

+174 3CM

11.09

.889
13,480
2.60
00
84,00

30.25



(YA

MWS
PA
PS1
Ps

18

Vs

AS
Q8sTD
08
180

MN

cs

]

MOLECULAR wT=STACK GAS
BAROMETRIC PRFSSURE
STATIC PRES OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TEMP

AVG STACK GAS VFLOCITY
STACK AREA

STACK FLOW RATE, NRYa
ACTUAL STACK FLOW RATE
PERCENT ISOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBYENT PARTICULATE

68 DEG F, 29,92 IN.HG,

°8.89
30.11
.20
30.12
319,
55.5
20612,
17360644,
28601504,
101,.7

221,9

«0694 GR/DSCF»

INeH(;

IN=HZ20

IN<HG

F

FPS

SQ=1IN

SCFH

ACFH

16.9
13,298
491601,
809909,
101,7

221,9

MM=HR

MMaH20

MM=HG

C

MPS

SQ=-M

SCMH

ACMH

158,948 MG/DSCM



0ET-XY

FXAMPLE PARTICHLATF CALCULATTIONS TFST NO, 7TRMSR

UNIT 2 FAST

VOLUME OF DRY GAS SAMPLEDN AT STANDARD COMUTITIONS
VMSTD = (17,647 » VM & Y & (PR + PM / 13,6)) /7 (TV & 44K0,)
17.647 « S1.476 » ,960 » ( 30,11 + 816 /7 13,6)

VMSTD 2 ecrmeccccncwcrccroccreccnecenccecnaavecseracesnmreaacanene = 49,306 DSCF

C T4, ¢+ 4p60,)

VOLUME OF WATER VAPOR AT STANDARD CONDIVIONS
VWC = ,08707 » VLC

VWC = 08707 ~ 13t, = 6.15 SCF

PERCENT MOTISTURE IN STACK GAS
BWO = (100, » VWC) 7 (VMSTD ¢ VWC)
100, » 6.15

BWO) = veccwecceccccccccscnsescacss = 1,09 PERCENT
49,306 « 6.15

MOLE FRACTION OF DRY STACK GAS
FMD = (100, « AWO) / 100,
100, = 11,1

FMD T eeccceccccvovwcmcccoacesces £ 889

loo.

AVERAGE MOLECULAR WETGHTY OF DRY STACK GAS
MD = (PCD2 « ,44) + (PN2 » ,32) ¢+ (PN2 + PCO) » .28

MD = (13,40%44/100) ¢+ ( 2,6%32/100) + ((B4,0¢ .0) * 28/100 = 30,25

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, = (AWN/100)) + 18, * (BWO/100)

MWS = 30,25+ (1. -(11,09/100)) + 18, *» (11,09/100) = 28.89



Te€T-Y

STACK GAS VELOCITY AT STACK CONDITIONS
DELP = SUM, OF THE SORT(VH & (TS + 460,))
VS = 85.49 a CP = DELP / (SQRT(MWS =« PS) » PNTS)

VS = A5.49 « 88 & 205,214 7/ (SURT( 28,89 » 30,12) 9, = 55.50 FPS

STACK GAS VOLUMETRIC FIOW AT STACK CONDITIONS
0S = VS » AS » 3600/14a

8s = 95.50 » 20612, 36007144 = 28601504, ACFH

STACK GAS VOLUMETRIC FIOW AT STANDARD CONDTTIONS
ASSTND = 17.647 « 08 » PS &« (1, = (RWO/100)) /7 (1S ¢+ 4p0,)
17,647 » 2rR601504, « 30,12 « (1. - (11,.09/100))

g g s 17360644, SCFH

( 319, ¢+ 860,)

QsstTD

PERCENT ISOKINETIC
IS0 = (305,582 (7S+460,1)4((0.0026692VLL) ¢ (VMY (PB+(PM/13,6))/7(TM+460,)))/(TTaVSaPSaDN2aDN)
(305.58+( 319,+4460.0)2((0,002669% 131,)+( S1.476% ,960+( 30,.11+( «B16/13,.6))/7( 174,¢460,)))

IS0 = cvecccccccrccccrucncncrcurcraccecctoer e e e e crce e r e e s r e eearmtaeresercasaenssencacesnc=ee = [0]1,75 PERCENT

90, » 55,50 « 30.12 =« ,221 « 221

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
CS = 0,001 » MN » 15,43 /7 VMSTD

CS = 0,001 » 221.9 +» 15,43 / 49,306 = .0698 GR/DSCF



CET-Y

PLANY

SAMPLING LOCATTON UNIT TwO EAST
SAMPLE TYPE MSBW

OPFRATNR CLARKE

AMRIFNT TEMP, (PEG . F) 6S.
RAR,PRESS, (IN HG) 30,11

STATIC PRESS,(IN.H20) .20

FILTER NUMRER(S) 3531132

STACK INSIDE DTM,(TN) 162.00 .00
PITUT TURE COEFF, .84

THFRM, NO, 206

LEAKAGF «000 CFM & 7
METER CALIB, FACTOR «983

READ & RECORD DATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLNCK GAS METER VELOCITY
POINT TIME T1IMF READING HEAD
NO, (MIN,) (24a<HR (CU.FT,) (IN,H2D)
cLocx)
INIT 0 13%0 397,594
10,0 1340 403,390 670
20,0 1350 408,675 650
3n, 0 1400 a14,07% 670
40.0 1410 419,440 ehT0
50,0 1420 424,696 .640
60,0 149 430,185 .700
70,0 1440 435,555 .h70
80,0 1450 440,981 k70
90,0 1500 446,378 +hT0
TOTALS 90,0 4R,784
AVERAGE

«0 TN, HG

FIELD

DATA

ORIFICE PRESSURE STACK
DIFFERENTIAL TEMP
(IN . H20) (DEG.F)
DESTRED  ACTUAL
1.00 1.00 315,
.97 .97 317,
1,00 1.00 318,
1,00 1.00  31A,
.95 «95 318,
1.04 1,06 320,
«99 <99 320,
«99 «99 321,
.99 .99 321,
.99 <99 319,

DATE 02/11/83
RUN NUMBREK TCMS8N
PROBF LENGTH R TYPE 6 FT GLASS
NUOZZLE : 1.0, .221
ASSUMED MOTISTURE 11.0
SAMPLE BNX NUMRER (AC
METER ROX NUMRFR FRS
METER HEAD UIFF, 1.84
PROBE HEATER SETTING 320,
HEATER BOX SETTING 320,
K FACTOR 1156,.2
DRY GAS METFR PuUMP SAMPLE IMPINGER
TEMP VACUUM B80Ox TYEMP TEMP
(DEG,F) (IN,HG) (DEG.F) (DEG.F)
INLET  OUTLFT
75. 74, S.0 306. S8,
716, 1a, 8,5 3135, 60,
ao, 14, 5.0 3ta. 58.
aa, 74, 5.5 32¢2. 5S4,
8A, 75, 5.5 315, S6.
8a, 76, 6,0 314, 58,
89, 78, 6,5 318, 60,
90, 18, 7.0 317. 62,
90, 80, 7.0 317, 62,
84, 16, 5.8 318, 59,



EET~-Y

PARTICULATF FIFLD NDATA R RF

PLANT= NAME AND ADDRESS

TEST 7CMSAwW UNIT TwnN FaASY

TEST DATE

T8 TIMF«START

TF TIMF=FINISH

T7 NET TIMF OF TFST, MIN,

NP NET SAMPLING PNINTS

Y METER CALJIBRATION FACTOR

DN SAMPLING NOZZLE DTAMETER

cP PITOY TIBE COFFFICIFNT

PM AVERAGE ORIFICE PRESSURE
DROP

M VOLUME OF DRY GAS SAMPLED
AT METER CONDITTIONS

™ AVERAGE GAS MFTER TFMP

VMSTD VALUME OF DRY GAS SAMPLED
AT STANDARD CONDITIONS=

vLC TOTAL H20 COLLECTFO 1IN
IMPINGERS AND STLICA GEL,ML,

VnC VRLUME OF WATFR VAPOR
AT STANDARD CONDITIONSe

BWO PERCENT MOISTURF RY VOLUME
(CHECK AGAINST SATURATION
POINT HAS REEN MADE,)

FMD MOLE FRACTION DRY GAS

pcoe PFRCENT C0N2 BY VOL,., DRY

P02 PERCENT 02 AY VNL,., DRY

PCO PERCENT CO RY VnL., DRY

PN2 PFRCENT NQ Ry vhL,, DRY

MD MOLECULAR WT=DRY STACK GAS

SULTS TABULATION
TEST TEAM LFADER

CLARKF

ENGLISH UNITS
02/711/83

13320
1500

90,0

9
<983
+221 IN
.84

«99  IN-H20

48,784 CU=FT

f0,.2 F

47,286 SCF

128,.9

6.067 SCF

11,37

.886
13,40
2.60

LU0
R4, 00

30.25

MFTRIC UNITS
02/711/R3%

1330
1500

90,0

5.6 MM

25.°2 MM=H20

1.381 CU=M

26,8 C

1.339 SCM™

1268,.9

«172 SCM

11.37



MHWS
P8
PSI
PS

8

vs

AS
083710
oS
180

MN

PET-V

MOLECHLAR WT=-STACK RAS
BAROMETRIC PRFSSURE
STATIC PRES OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TEMP

AVG STACK GAS VFLOCTYY
STACK AREA

STACK FLOW RATE, NDRYs
ACTUAL STACK FLOW RATE
PERCENY ISOKINEVIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

68 DEG F, 29,92 IN.HG,

28,86
30.11
.20
10,12
319,
55.5
20612,
17316460,
28618416,
97.8

100,0

«0326 GR/DSCF

IN=HG

IN=HZ20

IN=HG

F

FPS

SAQ-IN

SCFH

ACFH

2R .86

764,79

16.9

13.298
490350,
810388,

97 .8

100,0

74,689

MMeHG

MM=H2U

MMeHG

c

MPS

S0 =M

SCMH

ACMH

MG/DSCM



GET-Y

EXAMPLF PARTICULATF FALCULATIONS TEST NO,T7CMSBRW

UNIT TWO FAST

VOLUME OF DRY GAS SAMPLEN AT STANDARD CONDITIOMS
VMSTD = (17,647 = VM & Y & (PB ¢+ PM 7/ 13,6)) / (TM ¢ 460,)
17.687 » aR,7RG » ,983 » ( 30.11 ¢+ ,992 / 13.8)

VMSTD = ecececvcvecrnomccnceccccnccnscrcrcnsccvcrrrvccnnnsanaeaaneee = ar.,28p DSCF

( RO, + 460,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VWC = ,08707 » Vi C

VNC = .08707 &« 129, = 6,07 SCF

PERCENT MOISTURE IN STACK GAS
BwO = (100, « VAWC) 7/ (VMSTD + VwC)
100, »  6.07

BNO = ececccececccccccccccvancece= = |},37 PFRCENT
47,286 * 6,07

MOLE FRACTION OF DRY 8TACK GAS
FMD = (100, = RWO) / 100,
100, - 11.4

FMD & cemcrccccrecavemccscsece = +886

100.

AVERAGF MOLECULAR WETGHY OF DRY STACK GAS
MD = (PCN2 » ,44) + (P02 & _,32) + (PN2 ¢ PCO) » 28

MP = (13,40244/7100) + ( 2,6032/100) + ((84.0+ ,0) » 28/100 = 30.25

MOLECULAR WEIGHTY OF STACK GAS
MWS = MD « (1, = (AWN/100)) + 18, « (BWR0O/100)

MWS = 30,25+ (1. =(V1.37/7100)) + 18, » (11,37/100) = 28.86



STACK GAS VELOCITY AT STACK CONDITTONS
DELP = SUIM, DF THE SNRT(VH & (TS + 460,))
VS = 85.489 » CP & DELP / (SORT(MWS a PS) = PNTS)

VS = BAS.A9 » .84 » 205,214 / (SURT( 28.86 » 30.,12) 9, = 55.54 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONPITIONS
NS = VS « AS » 3600/144

As = 55.54 « 20612, 3600/144 = 28618416, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD rONDITIOUNS
ASSTD = 17.647 » GS & PS » (1, = (AW0/100)) / (TS + 460,)

17.647 » 28618816, * 30.12 = (1, - (11,37/100))

QASSTD = ecevecwccccccmceccccese—nerrcrceccerscsanserennsoas = 17316460, SCFH
( 319. + 460,)

i
|
-

YPERCENT ISOKINETIC
130 = (305.58#(TS+860.))4((0.002669+VLE)+(VMsYa (PB+ (PM/13,6))/(TM+860.)))/(TTaVS#PSDNaDN)

(305.584( 319,4860,1)+((0,002669+ 129.)+( 48,784+ ,983+( 30.11+¢( «992/713.6))/7( 80,4860.)))

ISO = ccmeceeceeacememocseemesesmeeeeseeeemteeeseecmeeEceeees-sseetsceccsecesesscss-sseccnesscscescsesces 2 97,A3 PERCENY

90, * 55,548 « 30,12 » 221 »  22%

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
€S = 0.001 + MN » 15.4% /7 UMSTH

CS = 0,001 » 100,0 » 15.43 / 47,284 = .0326 GR/DSCF



LET-Y

PLANTY
SAMPLING LOCATTON

SAMPLE TYPE

NPFRATOR

AMAIENT TEMP, (NEG,F)
RAR PRESS, (IN,HG)
STATIC PRESS.(TN,H20)
FILTER NUMRER(S)
STACK INSIDE DM, (IN)
PITOT TUuBE CONEFF,
THERM, NO,

LEAKAGF

METER CALIB, FACTOR

FIELD

UNTIT TWO FAST

MSH
CLARKE
65,
30,11
.20
353110
162,00
.84
206
«001 CFM @
1,030

.00

6.0 IN_HG

READ & RECORD PATA EVERY 10,0 MINUTES

DATA

STACK

TEMP
(OFG.F)

P AR EATEEE R UEDRBRGRGRE DG G DD DD ®edn ™ m e wem s e w S o mebe e o e W a o W P TR G e S P b P s S e WD D W 4D e

TRAVERSE SAMPLE CLOCK  GAS METER VELOCITY URIFICE PRESSIHRE
POINT TIME TIMF RFADING HEAD DIFFERENTIAL
NO, (MIN,) (2a<-HR (CULFT.)  (IN.H20) (IN.H20)
cLncK) ccececmcmanaceee
DFSTRED  ACTUAL
INIT 0 1330 952.183
10,0 1340 957,870 .670 1.00 1.00
20.0 1350 962,962 .650 .97 .97
30.0 1ang 98,125 WH70 1,00 1.00
40,0 1410 973,353 .670 1.00 1.00
50.0 1420 978,444 .640 .95 .95
60.0  1a%0 983,737 .700 1.04 1.04
70,0  1aa0 988,898 .670 .99 .99
80,0 1450 994,170 .670 .99 .99
90,0 1500 299,409 Wh10 .99 .99
TOTALS 90.0 ar.226
AVERAGE .99 .99

315,
7.
318,
31R,
318,
320,
320,
321,
321,

319.

NATE 02711783
RUN NUMBER TOMSB
PROBF LENGYH & TYPF S FT GLASS
MOZZLE : 1.0, 215
ASSUMED MOISTURE 11,0
SAMPLE HOX NUMRER GAD

METER RUX NUMRFR FR4

METER HFAD DIFF, 1.88

PROBE HEATER SETTING 320,
HEATER RNX SFTITING 320,

K FACTOR 1156,2

DRY GAS METFKk PUMP SAMPLE IMPINGER
TFMP VACHUM  BOX TEMP TEMP
(DEG,F) (IN,HG) (NEG.F) (DEG,F)
INLET OQUTLETY

72. 70, 3.0 329, S8,
72. 10, 3.5 317, Sa,
75. 71, 3.9 3ee, LT
18, 12, 3.0 3t17. 50,
80, 12. 3.5 306, Sa,
At. T4, 4,0 324, 60,
82. 7a, .5 337, 61,
82. 14, S.0 329, 60,
82. 1S, 5.0 322. 62,
78, 12, 3.8 323, S57.



BET-V

PARTTICULATE FIFLD PATA & RFSULTS TABULATION

PLANT= NAME AND ADDRESS

TESYT 70MS8 UNIT TwO EAST

TESY DATE

Y8 TIMF=START

TF TIMF=FINISH

T NFT TIMF OF TFST, MIN,

NP NEY SAMPLING POINTS

Y METER CALIBRATINN FACTOR

ON SAMPLING NOZZLE DTAMETER

cP PITOT TUBE COFFFICIFNTY

PM AVERAGE ORIFICE PRESSURE
DROP

VM VOLUMF OF DRY GAS SAMPLED
AT METER CONDITIONS

™ AVERAGE GAS METFR TEMP

VMSTD VOLUME OF DRY GAS SAMPLED
AT STANDARD CONDITIONS»

vLC TDTAL H20 COLLECYED IN
IMPINGERS AND STLTCA GEL,ML.,

VWC VOLUME OF WATFR VAPOR
AT STANDARD CONDITIONS»

BWO PFRCENT MOISTURF RY VOLUME
(CHECK AGAINST SATURATION
POINT HAS REFN MADF,)

FMD MOLE FRACTION DRY GAS

PCO2 PERCENT C0O2 BY VOL,, DRY

P02 PERCENTY 0P BY VOL,., DRY

PCO PFRCENT CO RY Vv0NL,, DRY

PN2 PERCENT N2 RAY vNL,, DRY

MO MOLFCULAR WT<DRY STACK GAS

TEST TEAM LEADER

CLARKF

ENGLISH UNITS

02/711/8%

1330
1500

99,0
9
1.030

.215
.84

«99

471,226

75.3

48,398

128,5

6.048

11.11

AYy,00

30.25

IN

IN=H2D

CU=FY

SCF

SCF

METRIC UNITS

02/11/83

1330
1500

90,0

9

1.030

5.9

25.2

1.337

2a.1

1.370

171

t1. 1

84,00

30.29

MMeH20

Cl=M

SCM

SCcM™



6ET-V

MWS
PB
PS1
PS

18

vs

AS
@ssTD
0s
180

cs

MOLFCULAR WT-STACK GAS
BAROMETRIC PRFSSURE
STATIC PRES OF STACK GAS
STACK PRES, ARnS,

AVERAGE STACK TFMP

AVG STACK GAS VFLOCTTY
STACK AREA

STACK FLOW RATE, DRYs
ACTUAL STACK FLOW RATE
PERCENT ISOKINETIC

AMBIENT PARTVICULATE
MG, EPA S

AMBIENT PARTICULATE

6R DEG F, 29,92 TIN.HG,

55.5%
206t2,
173581 %6,
28602468,
105,5

215,.5

«U687 GR/DSCF»

IN=HG
IN=H?0
IN=HG
F

FPS

SQ=-1IN

SCFH

ACFH

764,79 MM=HG
5.08 MM«HPQ
765,17 MMenG
159, c
16.9 MPS

13,798 3N=M

491530, SCMH
809936, ACMH
105.5
215.5

157,259 MG/DSCM



0vT-Y

FXAMPLF PARTICHLATF CALCULATIONS TEST NO, 7DMSH

UNIT TwD FAST

VOLUME UF DRY GAS SAMPIEDN AT STANDARD CUNDITYONS
VMSTD = (17.647 « VM » ¥ & (PB + PM 7/ 13,6)) / (TM ¢ 460,)
17,647 » 87.226 « 1,030 » ( 30,11 + ,992 / 13,6)

VMSTN = cccccccccccncmcncrsrncosmcnrccnccsnenconreenaseanansen & 48,398 DSCF

( 75, ¢ 460,)

VOLUME OF WATER VAPOR AY STANDARD CONDITIONS
VWC = ,08707 & VLC

VWC = ,04707 &« 129, = 6,05 SCF

PERCENT MOISTURE IN STACK GAS
BWO = (100, « VWC) /7 (VMSTD ¢+ VNWC)
100, = 6,08

BWO 2 recwcecccccvcacncnacccncee = 11,11 PERCENT
48,398 + 6,05

MOLE FRACTION OF DRY STACK GAS
FMD = (100, =~ BWN) 7/ 100,
100, - 11,1

FMD = ccceccrccaccccccccescns = .BA9

100.

AVERAGF MOLECULAR WETGHT OF DRY STACK GAS
MD = (PCN2 » ,44) + (PN2 » _32) + (PN2 + PCO) » .28

MD = (13.40%44/100) + ( 2,6432/100) + ((RU,0+ ,0) » 28/100 = 30.25

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, = (BWN/100)) + 18, & (BWU/100)

MWS = 30,25+ (1, ~(11,11/100)) + 18, #¢ (11,11/100) = 28.89



IvT-¥

STACK GAS VELOCITY AT STACK CONDITIONS
DELP = StiM, OF THE SART(VH & (TS + 4k0,))
V8 = 85.49 » CP & DELP / (SQRT(MWS » PS) = PNTS)

VS = 85.89 »« .88 & 205,214 / (SQRT( 28,89 * %0,12) + 9, = 55,51 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
1S = V8 » AS » 3600/142

Qs = 55,51 » 20612, %600/104 = 2Bb0246B, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
ASSTD = 17,687 » @S » PS « (1, = (AWN/100)) / (TS & 460,)
17,687 2R602068, * 30,12 * (1, = (11,11/100))

D T g 17358136, SCFH

( 319, ¢ a4p0,)

Q8STh

PERCENY TISOKINETIC

180 = (305,584(7S+860.)1)0((0,002669aVLC)+(VMaYs(PB+(PM/13,6))/(TM+8360,)))/(TTaVSaPSeNNADN)

(305,582 ( 319,4050,))0((0,002669» 129,)+( 47.22641,0300( 30,11+

«992/713,6)17(

71S5.+4460.)))

180 = P O B P N TR R RE® oG ®E-e S e e e ndm oS n g e o nennn S e o enmmd m e et o oD ewne oo me®osnseeessensnss e

90, » 55.51 » 30.12 « 215 & 215

PARTICULATE LOADING == EPA METHOND S (AT STANDARD CONDITIONS)
€S = 0,001 » MN » 15,43 7 VMSTD

€S = 0,001 » 215,55 » t5_,4% / 48,398 = +0687 GR/DSCF

105,54 PFRCENT



A A% §

PLANTY
SAMPLING LOCATTON

SAMPLE TYPE

NPERATOR

AMARIENT TEMP, (NEGF)
BAR,PRESS, (IN_HG)
STATIC PRESS.(IN.H?0)
FILTFR NUMRER(S)
STACK INSIDE DM, (TN)
PITOY TUuRE COEFF,
THFRM, NO,

LEAKAGE

METER CALIB, FACTYOR

UNLTY 2 EAST

M58

PR RA JP
70,

30.08
.02

162,00 .00
.84
178

«000 CFM @ 17,0 TN,HG

1.003

READ & RECORD NDAYA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLOCX GAS METER VELOCIVY

POINT

NO.,

READING HEAD
(CU.FT,) (IN.H2O)

ORIFICE
DIFFE
(IN,

DESIRED

[P S A L T T A R T T R R R P L R R R A T R R R R R R LI Y R L R R L L R A R AL L L L X

INITY

TOTALS
AVERAGE

TIME TIMF
(MIN.) (24-H®
CLOCK)
0 1620
10,0 0
20,0 0
30,0 0

30,7 1650

30,7

860.601

A71.024 «650

880,863 o620

A90,491 «590

491.157 +740
30,556

3.33
3.18
3.02
3.79

3.33

FIELD Dava
PRESSURE STaCK
RENTTAL TEMP
H20) (DEG,.F)

ACTUAL

3,33 319,
3.18 318,
3.02 326,
3.3% 31A,
3,22 319,

DATE 02711/83%
RUN NUMRF KW 8AMSB
PROBF L ENGTH R TYPF S FT GLASS
NOZ27LE :t 1.0, «305
ASSUMFD MOISTURE 11,0

SAMPLE BNX NUMRER

METER ROX NUMHFR FB4

METER HEAD DIFF, 1.72

PROBE HEATFR SETTING 320.

HEATER BOX SETTING 320.

K FACTOR 3986,.7

DRY GAS MFTER PUMP SAMPLE IMPINGER
TFMP VACUHUM BOX TEMP TEMP
(OFG,.F) {IN.HG) (DEG.F) (DEG,F)
INLET OUTLFT

76, 75. 9.0 3t1. 60,

76, 14, 8,5 333, 62,

79, 74, 9,0 319, 56.

al, 13, 15.0 320. 56,

78, 74, 10.4 32t. 59.



€EyI-v

PARTICHLATE FIFLD DATA R RESULTS TABULATIQN

PLANT= NAME AND ADDRESS TFST TEAM LEADER
PR RA JP
TEST 8AMSB UNIT 2 FAST
ENGLISH (INTTS MFTRIC UNITS
TEST DATE 02/11/83 02/11/8%
T8 TIMF<«START 1620 1620
TF TIME=-FINISH 1650 1650
17 NFT TIMF OF TEST, MIN, 30.7 30,7
NP NET SAMPLING POINTS 4 q
Y METER CALIBRATION FACTOR 1.003 1,003
DN SAMPLING NO7ZIE DTVTAMETER «30S 1IN 7.7 MM
cP PITOT TUBE COFEFFICIENT .84 AU
PM AVERAGE ORIFICE PRESSIRE 3.22 IN=H20 81,.R MM=H2O
DROP
VM VOLUME OF DRY GAS SAMPLED 30.556 CU=FT .865 CU=M
AT METER CONDITTIONS
™ AVERAGE GAS METER TEMP 76.0 F 24.4 c
VMSTOD VOLUME OF DRY GAS SAMPLED 30,591 SCF .866 SCM
AT STANDARD CONDITIONS#
vLC TOTAL H20 COLLECTFD 1IN 1.6 at,6
IMPINGERS AND STLICA GEL,ML,
VWC VOLUME 0OF WATER VAPOR 3.841 SCF «109 SCM
AT STANDARD CONDITIONS#
B8WO PFRCENY MOISTHRF RY VOLUME 11.16 11.16
(CHECK AGAINST SATURAT]ION
POINT HAS BEEN MADE,)
FMD MOLE FRACTION DRY GAS .1.7.] .R88
PCoO2 PERCENT CO2 BY VOL., DRY 13,30 13.30
PO2 PFRCENT 02 RY vVhiL., DRY 2.70 2.70
PCO PERCENY CO BY VOL,, DRY .00 .00
PN PERCENT N2 RY VOL,, DRY A4, 00 84,00

MD MOLFCULAR WT=NDRY STACK GAS 30,24 30.24



Vv LT\

MWS
PB
PSI
PS

T3

vs

AS
Q857D
Qs
180

MN

cs

]

68 DEG F,

MOLFCULAR WT=-STACK RAS
BAROMETRIC PRFSSURE
STATIC PRES OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS VELOCTTY
STACK AREA

STACK FLOW RATE, NRYa
ACTUAL STACK FLOW RATE
PERCENT JISOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

29.92 IN,HG,

°B.87
30.08 IN=HG

.UE lN-H?n

30,08 IN=HG
319, F
S54.8 FPS
20612, SQ=1N
17093528, SCFH
282206!6: ACFH
98,7
156.8

<0791 GR/DSCF»

28,87

764,03

764,07
159,
16,7
13,298
484037,
199237,
98,7

156.8

181,031

MM=HG
MM=H2 0
MM=HG
C

MPS
SQ=M
SCMH

ACMH

MG/DSCM



SPi-v¥

EXAMPLF PARTICHLATE CALCULATTIONS TFST NO, BAMSR

UNIT 2 FAST

VOLUME OF DRY RAS SAMPIEN AT STANDARD CONDPITYIONS

VMSTOD = (17,647 » VM = ¥ & (PR ¢+ PM /7 13,6)) / (TM + 460.)

17.647 « 30,556 « 1.003 « ( 30,08 ¢ 3,220 7/ 13.6)

VMSTD = cecccrcccccmcccreccnnvoccraassananancceen cecmormmcnea

( 76, ¢ 460,)

VOLUME OF WATER VAPUR AT STANDARD CONDITIONS
VWNC = ,04707 » VLC

VWC = ,04707 » 82, = 3.Ba ScF

PERCENTY MOISTURE IN STACK GAS
BWO = (100, » VWC) / (VMSTD ¢ VWC)

100, » 3.84

BN = ececccccracsvcocscsnscnsscnws T 11.16 PERCENTY

30.591 « 3.84

MOLE FRACTION OF DRY STACK GAS
FMD = (100, - RWO) / 10O,
‘00. - ‘l.a

FMD 2 ecccccnceccccncccccccces = .888

loo.

AVERAGF MOLECULAR WEIGHT OF DRY STACK GAS

MD = (PCO2 » .84) + (PN2 & ,32) ¢ (PN2 ¢+ PCO) #

MD = (13,30284/7100) ¢ ( 2,7%32/100) « ((84,0¢

MOLECULAR WETGHT OF STACK RAS

MWS = MD & (1, = (RWN/100)) + 18, *» (AW0/100)

MWS = 30,24« (1, ~(11,1A7100)) ¢ 18, » (11,16/100)

«0) » 28/100 =

28,87

30.591 DSCF



9y T~-¥

STACK GAS VELOCITY AT STACK CONDITTONS
DELP = SUM, OF THE SNRY(VH 2 (TS + 460.))
VS = 85.49 & CP » DELP 7/ (SQRT(MWS » PS) = PNTS)

VS = 85,49 « 848 » A9,911 / (SURT( PB,87 ~ 30,0R) 4, = 4,77 FPS

STACK GAS VOLUMETIRIC FLOW AT STACK CONDITIONS
NS = VS » AS » 3400/144

Qs = 54,77 » 20612. %600/144 = 28224616, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
ASSTD = 17,687 » 08 « PSS &« (1, = (BW0/100)) 7 (VS + 460.)

17.687 2R224616, o 30,08 » (1. = (11.16/100))
0sSsTD

( 3t9, + a0,)

PERCENY TISOKINETIC
1S0 = (305,SRe(TS+460,1)0((0,0026694VLC) ¢ (VMY (PB+(PM/13,6))/(TMed60,))) /(1Y

(305.58+( 319,4860,1)+((0,0026692 B2.)¢( 30,556%1,003«( 30,08¢(

B T T L LT T S e 17093528, SCFH

aV3+PSaONaON)

3.220/13,6))/¢(

Th,+460.)))

130 F L L L L L T T T e e R R Ry e L R e

31, 54,77 » 30,08 « ,305 » ,305

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
€S = 0,001 « MN « 15,43 /7 VMSTD

CS = 0,001 = 156,88 « 15,483 / 30,591 = «0791 GR/DSCF

98,68 PFRCENT



LYT-¥Y

FIELD DATA
PLANT DATE 02711783
SAMPLING LOCATION UNIT 2 FaST RN NUMRFR UBMSRP
SAMPLE TYPE MSB Pago PROBE LENGTH & TYPE 6 FT GLASS
NPFRATOR PR RA JP NOZZLE : 1.0, $307
AMRTFNT TEMP, (PER,F) 20, ASSUMED MOTSTURF 11.0
RAR _PRESS, (IN_HG) 30,08 SAMPLE HOX NUMBER
STATIC PRESS,(IN.H?0) .02 METER BROX NUMBER FB6
FILTFR NUMRER(S) METER HEAD DIFF, 1.50
STACK INSIDE DTM, (TN) 162,00 .00
P1TUT TURE COEFF, «84 PROBE HEATER SETTING 400,
THERM, NO, 178 HEATFR ROX SFTTING 320,
LEAKAGF «013 CFM @ 23,0 IN,HG
METER CALIB, FACTUR <960 K FACTOR 3568,9
READ & RECORD DATA EVERY 10,0 MINUTES
TRAVERSE SAMPLE CLNCK  GAS METER VFLOCTTY ORIFICE PRESSURE STACK  DRY GAS METER PUMP SAMPLE  IMPINGER
POINT TIME TIME READING HEAD DIFFERENTIAL TEMP TEMP VACUUM BOX TEMP TEMP
NO. (MIN,) (24~HR (CULFT.)  (IN.H20) (IN,H20) (DEG.F) (DEG.F) (TN.HG) (DEG.F)  (DEG.F)
cLOoEK) cmmeccrcsccnecan cmcemcceccne.
DESIRED  ACTUAL INLET  OUTLET
INIT 0 1620 390,904
10,0 0 801,501 «h50 2.98 2.98 319, 69, 71, 12.5  322. 60,
20,0 0 411,562 <620 2.84 2.75 318, 69. 70. 13.5 350, 60,
30,0 1650 421,136 .S90 2.15 2.50 320, 69, 69, 18,0 320, ~o,
TOTALS 30,0 30.232
AVERAGE 2.86 2.76 319, 69, 70, 13.3 331, 60,



8PTI~-Y

PARTTICULATF FIFLO DATA & RFSULTS TABULATTON

PLANT= NAME AND ADODRESS TESY TFAM LFADFR
PR Ra JP
TEST BBMSHP UNLT 2 EAST
ENGLISH UNITS METRIC UNITS
TESY DATE 02/11/8% 02/11/83
18 TIME=STARY 1620 1620
TF TIME=-F INISH 1650 1650
17 NE1 TIME OF TFST, MIN, 30,0 30,0
NP NFT SAMPLING POTINTS 3 3
\ MFTER CALIBRATIDN FACTOR ! . 960 « 960
DN SAMPLING NOZZLE DIAMETER « 507 IN T.A MM
ce PTITOT TUBF COEFFICIENT .84 .84
PM AVERAGE ORIFICE PRESSURE 2,714 IN=H20 69.7 MM=-H20
DROP
VM VOLUME OF DRY GAS SAMPLED 30.232 CU=FT «856 CU=-M
AT METER CONDTITTONS
™ AVERAGE GAS MFTFR TEMP 69,5 F 20,8 c
VMsTD VOLUME OF DRY GAS SAMPLED 29,290 SCF .829 8SCM™
AT STANDARD CONDITIONS
vLC TOTAL H20 COLLECTFD IN 79.5 79.5
IMPINGERS AND STLICA GEL,ML.
VWC VOLUME OF wATFR VAPNR 3.742 SCF «10p SCM
AT STANDARD CNNDITINNSe
Bwo PFRCENT MOISTHRE RY VOLUME 11,33 11.33
(CHECK AGAINST SATURATION
POINT HAS BEFN MADE,)
FMD MOLE FRACTION DRY GAS .887 .887
PCo2 PERCENT C0O2 BY VOL,, DRY 13,30 13,30
P02 PERCENT 02 RY VNL,., DRY e.70 2.70
PCO PERCENT C0O AY vNL,, NRY .00 .00
PN PFRCENT N2 RY Vv0OL,, DRY R4,00 84,00

™MD MOLECULAR WT«DRY STACK GAS 30.24 30,24



MWS

PR

Vs

AS
QAs8sST0
0S8
150

MN

cs

67T~V

*

MOLFCULAR WT=STACK GAS
BAROMETRIL PRFSSURE
STATIC PRES OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS VFLOCITY
STACK AREA

STACK FLOW RATE, DRYa
ACTUAL STACK FLOW RATE
PERCENT ISOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

68 DEG F, 29.92 TIN,HG,

28,85

Jo.08

30.08
319,
53.6
20612,
16677352,
27600084,
97.8

111,5

«0587 GR/DSCF»

IN=HG

IN=H2D

IN=HG

3

FPS
SQ=IN

SCFH

ACFH

2R RS
764,03
<51
764,07
159,
16.3
13,294
arT22s3.
781552,
7.8

1115

134,445

MM=HEG

MM=H20

MM=HG

c

MPS

SijeM

SCMH

ACMH

MG/DSCM
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EXAMPLE PARTTCULATF CALCULATIONS TFS5T NOJHBHMSHP

UNIT 2 EAST

VOLUME OF NDRY GAS SAMPLEN AT STANDARD CONDIFIONS
VMSTD = (17.647 % VM & Y & (PB ¢+ PM /7 13,6)) 7 (TM + 460,)
17.647 » 30.2%2 & ,960 » ( 30,08 ¢ 2,743 /7 13,6)

P L L T T L T T T e L L L L T 29.290 DSCF

{ 70. ¢+ 460,)

VMSTD

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
vVWC = ,08707 » VLC

vwC 04707 » ao, = 3.74 SCF

PERCFNY MOTSTURE IN STACK GAS
BWO = (100. * VWC) / (VMSTD ¢+ VWC)
100, » 3.78

AND = wocecwmsccccccccccscsece=e = |],33 PFRCENT
29,290 ¢+ 3.74

MOLE FRACTION OF DRY STACK GAS
FMD = (100, - Bw0) 7/ 100,
100, - 11,3

FMD 2 emcecmeceomccaccccamceees = 887

100.

AVERAGFE MOLECULAR WETGHY OF DRY STACK GAS
MD = (PCN2 » ,44) + (PN2 « _.32) ¢ (PN2 + PCO) = .28

MD = (13,302447100) ¢ ( 2,7432/7100) + ((Ra,0¢ .0) = 28/100 = 30,24

MOLECULAR WEIGHT OF STACKX GAS
MWS = MD & (1, = (BwN/100)) ¢+ 18. » (AW0/100)

MWS = 30,24» (1, =-(11,3%/100)) + 18, *» (11.33/100) = 28.85%



STACK GAS VELUCITY AT STACK CONDITIONS
DELP = SHM, OF THE SART(VH & (TS + 460,))
V3 = A5.49 & CP « DELP / (SOURT(MWS « PS) = PNIS)

VS = 85,49 « .84 » 65,917 /7 (SURT( 28,85 *» %0,08) « 3, = 53.56 FPS

STACK GAS VOULUMETRIC FLOW AT STACK CONDITIONS
08 = VS » AS « 3600/144

08 = 53.56 & 20612, %600/104 = 27600084, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
08SSTN = 17,647 »« 0S « PS » (1, = (RWO/100)) / (TS + 4s0,)
17.647 » 27600084, « 30,08 » (1, - (11,33/100))

BSSID = eccccccmccwmcrcnsravnacennrccracconncrerarrerananes £ 16677352, SCFH

( 319. ¢+ 360.)

:llspenuzm ISOKINETIC
01750 = (305,582 (TS+860.1)4((0.0026694VLE)+ (VMaYa(PR+(PM/13.6))/(TM+860.)))/ (TTaVS#PS+DNION)
—
(305.58%( 319,4860,))#((0.002669%  B80,)+( 30,232+ ,960+( 30,08¢( 2.783/13.6))/( 70.+460.)))

IS0 2 ceceecmcnccccccnccnccancnrectecrcececrcctccnenen et rer e st e e e s ar s e e neE e mrenreacseneencenemee = 97,82 PFRCENT

30, * 53.56 # 30,08 ~ 307 » _307

PARTICULATF LOADING == EPA METHOD S (AT STANNDARD CONDITIONS)
€3 = 0,001 = MN » 15,43 / VyMSTD

CS = 0,001 » 111.5 « 15.,4% / 29.290 = +0587 GR/DSCF



ZS1-Y

FIELD DATA

PLANT NATE 02/711/83
SAMPLING LOCATION UNIT TwO EAST RUN NUMBRER ACMSH
SAMPLE TYPF Ms8 PROARF LFNGTH R TYPF 6 FT GLASS
OPFRATOR CLARKE NOZZLE : 1.0, «305
AMBIFNT TEMP, (NERF) 10, ASSUMED MOISTHRE 11,0
BAR ,PRESS, (IN HR) 30,08 SAMPLE BNX NUMBER QAC
STATIC PRESS.(TN.H20) 02 MFTER RAUX NUMBER FAS
FILTEFR NUMAER(S) METER HEAD DIFF, 1.84
STACK TINSIDE DIM.(TN) 162.00 .00
PITOT TUBE COEFF, B4 PROBE HEATER SETTYING 320,
THFRM, NO, 178 HEATER RAOX SETTING 320,
LEAKAGE «001 CFM o 13,0 IN.HG
METER CALIR, FACTOR «983 X FACTOR 44713,6
READ & RECORD DATA EVERY 10,0 MINUTES
TRAVERSE SAMPLE CLNCK GAS METER VELOCTITY ORIFICE PRESSURE STACK DRY GAS METER Puwmp SAMPLE IMPINGER
POINT TIMF TTMF READING HEAD DIFFERENTIAL TEMP TEMP VACHIUM  ADX TEMP TEMP
NO . (MIN,) (24~HR (CULFT,) (IN,H2U) (IN.H20) (DEG.F) (DEG ,F) (IN,HG)} (DEG.F) (DEG,.F)
CLOCK) weeecscrccccsse. bbbt S ik
DESIRED ACTUAL INLEY OUTLEY
INIT 0 1620 446,569
10,0 1630 as7.,000 «650 3.73 3.73 319, 74, 75. 8,0 340, 62,
20.0 1640 467,350 .620 3.57 3.57 318, 16, 1a, 9,0 332. 58.
30,0 1650 a77.100 5990 3.38 3.38 320, 79, 1a, 10,5 305, sa,
30,8 1651 477,329 . 740 4,26 4,26 318, 81, 74, 12.5 329. 50,
TOYALS 30,.A 30,760

AVERAGE 3.74 3,74 319, 78, 14, 10,0 327. S7.



£EST-Y

PARTICHLATF FIFLD DATA R RESULTS TAHULATYION

PLANT= NAME AND ADDRESS

TEST 8CHMSB UNIT Twh FASY

TESY DATE

18 TIME=STARY

TF TIME=F INISH

Tt NET TIMF OF TFST, MIN,

NP NFT SAMPLING POINTS

Y METER CALIBRATION FACTOR

ON SAMPLING NO7ZLE DTAMETER

cp PITOT TUBE COFFFICIENT

PM AVERAGE ORIFICE PRESSURE
DROP

VM VOLUME OF DRY GAS SAMPLED
AT METER CONDITIONS

™ AVERAGE GAS METER TEMP

VMSTD VOLUME OF DRY G8S SAMPLED
AT STANDARD CONPITIONS«

vLC TOTAL H20 COLLECTED IN
IMPINGERS AND SILICA GEL,ML,

VANC VOLUME OF WATFR VAPOR
AT STANDARD CONDITIONS»

BWO PERCENT MOISTURE RY VOLUMF
(CHFCK AGAINST SATURATION
POINT HAS BEEN MADE,)

FMD MOLE FRACTION DRY GAS

PCO2 PERCENT CO2 BY VOL., PRY

P02 PERCENT 02 BY vOL,., DRY

PCO PFRCENT CO RY vNL,, DRY

PN2 PERCENT N2 AY vhL,, DRY

MD MOLECULAR WT=DRY STACK GAS

TEST TEAM LFADER

CLARKF

ENGLTSH UNITS
02711783

1620
1651

«305 IN

3.74 IN=H20

30.760 CU~-FY

75.9 F

30.225 SCF

B3.6

3.935 SCF

11.52

+885

13.30

2.70

84,00

30.24

MFTRIC UNITS
02/711/83

1620
1651

30,8

1.7 MM

94,9 MM=H20

«871 CU=mM

2a.4 C

«856 SCM

83,6

«111 SCM

11,52



MWS MOLFCULAR wWT=STACK GAS 2R, 81 2R .83

PB BAROMETRIC PRFSSURE 30,08 IN=HG 764,03 MM=HG
PSI STATIC PRFES OF STACK GAS <02 IN=H20 .51 MM<H20
PS STACK PRES, ARS, 30,08 IN=HG T64,07 MM=HG
T8 AVERAGE STACK TFMP 319, F 159, C
vs AVG STACK GAS VELOCTTYY S4.48 FPS 16.7 MPS
AS STACK AREA 20612, SQ~-]IN 13,298 Su=M
Q8s10 STACK FLOW RATE, NRY» 17036632, SCFH 482426, SCMH
08 ACTUAL STACK FLOW RATE 28246420, ACFH 799A54, ACMH
180 PFRCENT JSOKINETIC 97.5 97.5
MN AMBTIENT PARTICULATE 112.6 112.6

MG. EPA S
cs AMBIENT PARTICULATE «0575 GR/OSCF* 131,571 MG/DSCM

va1-v

* 68 DEG F, 29,92 IN,HG,



SeT-v

EXAMPLE PARTICHLATF CALCULATIUNS TFST NO, ACMSH

UMIT TwWO FAST

VOLUME OF DRY GAS SAMPILED AT STANDARD CONDITIONS
VMSTD = (17,647 = VM & Y & (PB ¢ PM / 13,.86)) /7 (TM + 460,)
17.647 » 30,760 » ,983 & ( 30,084 + 3,735 / 13,6}

VMITID = concmcccocnwcrcncvccacrnoenrnenancancccacnncoarsrconascnee = 30.2295 DSCF

( Te. *+ 460,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VRC = ,08707 » VIC

VWNC = .04707 = 8a, = 3.94 SCF

PERCENT MOISTURE IN STACK GAS
BWO =2 (100, » VNC) /7 (VMSTD ¢ VWC)
100, ¢ 3,94

BW) = erecccccecccccccccccnnas== = 11,52 PERCENT
30,225 + 3.94

MOLE FRACTION OF DRY STACK GAS
FMD = (100, - BWO) /7 100,
100, - 11,5

FMD = eccccccoceccccccncnnemns = +B8S

100,

AVERAGE MOLECULAR WETGHT OF DRY STACK GAS
MD = (PCO2 » ,44) + (P02 o ,32) + (PN2 + PCO) » .28

MO = (13.30244/100) ¢ ( 2.72327100) + ((B4,0+ ,0) » 28/100 = 30.24

MOLECULAR WEIGHT OF STACK GAS
MWS = MD » (1, = (BWN/100)) ¢ 18, * (BWO/100)

MWwS = 30,24 (3, =(11.,5727100)) + 18, ~ (11.52/100) = 28.83



96T-¥

STACK GAS VELOCITY AT STACKX CONDITIONS
DELP = SUM., OF THE SORT(VH & (TS ¢ 460,))
VS = 85.49 » CP & DELP 7 (SORT(MWS » PS) » PNTS)

Vs = 85,49 » .84 =« A9,91) / (SORT( 2H.83 « 30,08) = a4, = S4,82 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITVIONS
0S = VS » AS » 3600/144

03 54,82 » 20612, 36007144 = 28246420, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
AsS8IN = 17,647 » 08 « PS 2 (1, = (BWO/100)) / (TS ¢ 460.)
17.647 » 2R246820, * 30,08 * (1, -~ (11.52/100))

NSSTD 2 eremeccccncrmccerssccrracmneccemneacanmaneneenarene I 17036632, SCFH

( 319, ¢+ 460.)

PERCENT ISOKINETIC
1SO = (305,584 (TS54860,1)0((0,0026692VLC)+(VMeYR(PR+(PM/13,6))/7(TM+860,)))/7(TTaVSaPSANNADN)
(305.58+( 319,4460,.3)»((0,002669+ 8a,)+( 30,760« ,983a( 30,08+ 3.735/713.6))/7( 76.4460.)))

JSO) £ emereecmccccccescccrcenccenserseeeT e e T ee et et e—GseccRSeemeteas e A e s cmanenesenenenansse = 97 5] PFRIENT

31, * 54,82 « 30.08 » 305 » ,305

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDPITIONS)
CS = 0,001 & MN » 15,43 / VMSTD

€S = 0,001 » t12.6 « 15,43 / 30,225 = «0575 GR/DSCF



LST=-Y

PLANT
SAMPLING LOCATION

SAMPLE TYPF

OPERATOR

AMRTIENT TEMP, (DEG,F)
RAR _PRESS, (IN,HGY
STATIC PRESS.(IN.H20D)
FILTER NUMRER(S)
STACK INSIDE DIM, (TN)
PITOT TuBE COEFF,
THERM, NO,

LEAKAGE

METER CALIB, FACTOR

FIFLD DATA

UNIT TwO EAST

MSH=-P4ON
CLARKE
10,
30.08
«02

162,00

.84
178
«016 CFM o 18,0 IN,HG
1.030

.00

READ & RECORD NATA EVERY 10,0 MINUVES

NATE
RN NUMBFR

PROBE LENGTH & TYPF

02/11/83
B80DMSRP

S FT GLASS

NOZZLE : 1.0, . 304
ASSUMFD MOISTURE 11.0
SAMPLE ROX NUMRER WAD
METER ROX NUMRER FRa
METER HEA) DIFF, 1.88
PRNARE HEATER SFTTING 400,
HEATFR BOXx SFTTING 320,
X FACTOR a4713.6
DRY GAS METER PUMP SAMPLE IMPINGER
TEMP VACHUM  BNOX TEMP TFMmP
(DEG,F) (IN,HG) (DEG.F) (DEG,F)
INLFT OUTLEY
70. 10, 13,0 331, 62,
70, 10, 16.5 337, 64,
n. 69, 17,0 295, ha,
70, 70, 15.9 321. 63,

TRAVERSE SAMPLE CLNCKX GAS METER VELOCITY ORIFICE PRESSURF STACK
POINT 1IME TIMF READING HEAD NPIFFERENTTAL TEMP
NO . (MIN,) (24-HR (CUL.FT,) LIN,H2O) (IN,H20) (OFG,F)
cLoCK) cceccccrmcnccaea
NESINRFD ACTUAL
INIT 0 1620 999,812
10,0 1630 9,222 +650 3,73 3.73 319,
20,0 1640 18,500 620 3.57 3.30 318,
30,0 1650 2h, 127 «990 3.38 2.70 320,
TOTALS 30.0 26,915
AVERAGF 3.56 3.24 319,



PARTICULATE FIFLD DATA & RFSULTS TARULATION

PLANT= NAME AND ADDRESS

TEST BNHMSBP

TEST DATE

T8
1F

T
NP

Y

viLC

VNC

BWO

FMD
PCO2
P02
PCO
PN2

MD

UNIT TwW0 FEAST

TIMF=START
TIMF-F INISH

NET TIME OF TEST, MIN,
NET SAMPLING PQOINTS
METER CALIBRATION FACTOR
SAMPLING NOZZLE OTAMETER
PITOT TUBE COFFFICIENT

AVERAGE ORIFICE PRESSURE
prOP

VOLUME OF DRY GAS SAMPLED
AT METER CONDTITTONS

AVERAGE GAS MFTIFR TEMP

VOLUME OF DRY GAS SAMPLED
AT STANDARD CONDITIONS»

TOTAL H20 COLLECTED IN

IMPINGERS AND STLTYCA GEL,ML,

VOLUME NDF WATFR VAPOR
AT STANDARD CONDITIONSa

PERCENT MOISTURF RY VOLUME
(CHECK AGAINSY SATURATION
PUINT HAS BEFN MADE,)
MOLE FRACTION ORY GAS
PFRCENT CO2 BY VOL,, DRY
PERCENT 02 RY VOL., DRY
PFRCENT CN Ry vnL,, DRY
PERCENT N2 RY viNL,, DRY

MOLFCULAR WT=NRY STACK GAS

TESY YEAM LEADER

CLARKF

.

ENGLISH UNITS
02711783

1620
1650

30.0

<304 IN

3.28 INeH?0

26,915 CU~F1

70.0 F

27.986 SCF

73.3

3.450 SCF

10.98

METRIC UNITS
02/711/83

1620
1650

30.0

1.7 MM

82.4 MMeH20

«762 CU=M

21.1 C

<792 SCM™

73.3

. 098 SCM™

10,98



6GT-¥Y

MWS MOLECULAR WT=STACK RAS 28,89 28.A9

PB BAROMETRIC PHRFSSURE 30,08 IN=HG 764,03 MM=HG
PS1 STATVIC PRFS OF STYACK GAS .02 IN=HZ20 +51 MMeH20
PS STACK PRES, ARS, 30,08 IN=HG 768,07 MM=HG
s AVERAGE STACK TFMP 319. F 159, C
vs AVG STACK GAS VFLOCTITY 53.5 FPS 16.3 MPS
AS STACK AREA 2061, SQ=1IN 13,298 SN=~M
08sT0 STACK FLOW RATE, DRYs# 16731224, SCFH 473774, SCMH
Qs ACTUAL STACK FLOW RATE 21579440, ACFH TR0967, ACMH
180 PERCENT JSOXINETYIC 95,0 95,0
MN AMBTENT PARTICULATE 105,.5 105.5

MG, EPA S
cs AMBIENT PARTICULATE +0582 GR/DSCF» 133,141 MG/DSCM

* 68 DEG F, 29,92 IN,HG,
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EXAMPLF PARTICHLATF CALCULATTONS TFST NG ,BDMSHP

UNIT TWO FAST

VOLUME OF DRY GAS SAMPLFD AT STANDARD CONDITIONS
VMSTD = (17,647 = VM 2 ¥ & (PR ¢+ PM /7 13,6)) 7 (TM ¢ 460,)
17,647 «» 6,915 &« 1,030 « ( 30,08 ¢ 3,243 7 13,.6)

B L L L T T e L L 27.986 DSCF

{ 70, ¢+ 460,)

vMsT0

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VWC = 04707 » VLC

VWNC = ,04707 » 73, = 3.45 SCF

PERCENT MOISTURE IN STACK GAS
BWO = (100, » VWC) / (VMSTD & VW()
100, » 3,45

BRNO £ e~crccccvccvrewcenccanaces= = 10,98 PERCENT
27.986 ¢+ 3,45

MOLE FRACTION OF DRY STACK GAS
FMD = (100. - BwNn) / 100,
100, = 11.0

FMD 2 ecccccccccccccaaceesans = 890

100,

AVERAGE MOLECULAR WEIGHT OF DHY STACKX GAS
MD = (PCD2 » ,84) ¢ (PO2 » ,32) ¢ (PN2 ¢+ PCO) « .28

MD = (13,30244/100) + ( 2,7432/100) ¢ ((R4,.0¢ ,0) « 28/100 = 30,24

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, = (BwD/100)) + 18, « (BWU/100)

MAWS

L]

30,24*% (). =(10.9R/100)) + 18, » (10,9R/1090) = 28.89



STACK GAS VELOCLITY AT STACK CONDITIONS
NELP = SUM, OF THE SORT{(VH a (TS ¢ 460,))
VS = BS5.,49 » CP « DELP / (SQRT(MWS » PS) #» PNTS)

VS = 85.49 « .84 » 65,917 / (SGRT( 28.89 » 30,08) » 3, = 53.52 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
NS = V8 ¢ AS » 3600/144

08 = 53,52 » 20612. R6N0/144 = 27579440, ACFH

STACK GAS VOLUMETRIC FLOUW AT STANDARD CONDITIONS
ASSTD = 17,647 » QS « PSS & (1, = (BW0/100)) 7 (TS + 460.)
17.647 » 27579440, » 30,08 « (1, -~ (10.,98/100))

NSSTD T eceeccccovcecscccccnrnecnnssnnrescnenaracsnasacacanann I 16731224, SCFH

( 319, ¢+ 460,)
d
E;PERCENY ISOKINETIC
Fdlso = (305,584 (TS+8360,))2((0,002669aVLC)*(VMaYR(PB+(PM/13,6))/7(TMea60,)))7(TTaVSaPS«NNaDN)
(305.58+( 319,.+¢860,))2((0,002669» 73.)+¢( 26.,915%1,030+( 30,08+( 3,283/713,6))/7( 70,4460,)))

IS0 £ eccemcececnccccccrenarnenrmncasrsernmaemean e reccecre s ce e ter et e s A e e s smenereanese = 95 01 PFKRCENT

30. » 53.52 * 10.08 « 304 = 304

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
€S = 0,001 » MN » 15,43 / VMSTD

€S = 0,001 « 105.5 » 15,43 / 27,986 = +0582 GR/DSCF
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FIELD NDATA

PLANT DATE 02/12/83

SAMPLING LOCATION UNIT 2 EAST RUN NUMHER 9AMSR

SAMPLE TYPF MSB PROAE LENGTH & TYPE S FT GLASS

OPFRATOR PR RA JP NOZZLE t 1.0, .223

AMATFNT TEMP, (DER,F) 60, ASSUMED MOTSTURE 11.0

BAR,PRESS, (IN.HG) 30,27 SAMPLE BOX NIMBER

STATIC PRESS,(IN,H20) -.40 METER BOX NUMHER FR4

FILTFR NUMRER(S) 3531106 METER HEAD DIFF, 1.72

STACK INSINE DIM, (TN} 162.00 .00

PITOT TURE COEFF, Y] PROBE HEATER SETTING 320,

THERM, NO, 206 HEATER 80X SETTING 320,

LEAKAGE .002 CFM o 9.0 IN.HG

METER CALIB, FACTOR 1.003 K FACTNR 1126.6

READ 8 RECORD NATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLOCK  GAS METER VELNCTTY ORIFICE PRESSURE STACK  DRY GAS METER PUMP SAMPLE  IMPINGER
POINT TIME TIME RFANING HEAD DIFFERENTTAL TEMP TEMP VACUUM BOX TEMP TEwp
NG, (MIN,) (2a=HR (CULFT.)  (IN.H20) (IN.H20) (DEG.F) (DEG.F) (IN.HG) (DEG.F)  (DEG,F)
cLocK) cececmcnccccnaan mmsscecneccan
DESTRED  ACTUAL INLFT  OUTLET
INIT 0 8%0 891,537
10.0 840 A97.%00 .720 1.05 1.05 313, 63. 62. a.0 320, a9,
20.0 850 902,930 .690 1.00 1.00 319, 64, 62. 4,0 334, a9,
30,0 900 908,540 «h90 1.00 1.00 321, 6T, 62. 4,5 318, a9,
40,0 910 914,173 <690 1.00 1.00 321, 70, 63, S.0 334, su.
50,0 920 919,851 <690 1.00 1.00 322, 72. 63. 5.5 315, 50,
60,0 930 925,513 .700 1.01 1.01 33, 74, 6a, 6.0 3ta, s1.
70,0 90 931,174 .700 1.01 1.01  32a, 16, 65, 7.0 307, 53,
80,0 950 936.A85 L7110 1.02 1.02 324, 16, 64, 7.5 305, 5S.
90.0 1000 942,595 L7110 1.02 1.02 324, 7. 66, 8.0 295, 55.
TOTALS 90,0 51,058
AVERAGE 1.01 1.01 321, 7. 6a, 5.7 318, St.
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PARTICIILATE FIFLD DATA & KESULTYS TABRULATION

PLANT= NAME AND ADDRESS

TEST 9amS8 UNIT 2 EAST

TEST DATE

T8 TIME=STARTY

TF TIME<F INISH

v NET TIME OF TESY, MIN,

NP NET SAMPLING POINTS

Y METER CALIBRAYION FACTOR

DN SAMPLING NOZZLE DIAMETER

ce PITOT TUBE COFFFICIFNT

PM AVERAGE ORIFICE PRESSURE
DROP

M VOLUME OF DRY GAS SAMPLED
AT METER CONDITIONS

™ AVERAGE GAS METER TEMP

VMSTD VOLUMF 0OF DRY GAS SAMPLED
AT STANDARD CONDPITIONS»

VLC TOTAL H20 COLLECYFO 1IN
IMPINGERS AND SILTCA GEL,ML,

VWC VOLUMF OF WATFR VAPOR
AT STANDARD CONDPITIONS»

8WO PERCENT MOJSTURF AY VOLUME
(CHECK AGAINST SATURATION
POINT HAS BEEN MADE.)

FMD MOLF FRACTION DRY GAS

PCo2 PERCENT C02 BY VOL,, DRY

PO2 PERCENT 02 AY vhL,, DRY

PCO PFRCENT CO Ry vOoL,, DRY

PN2 PFRCENT N2 BY VOL,, DRY

MD MOLECULAR WT=NDRY STACK GAS

TESY TEAM LFADER

PR RA JP

FNGLTISH UNITS
02712783

830
1000

0.0

9

1.003
«223 IN

.84

1.01 IN=H20

51.058 CU-FT

67.3 F

52.003 SCF

139,7

6.576 SCF

11.28%

MFTRIC UNTTS
02712783

830
1000

90,0

9

1.003

5.7 MM

25.7 MM=H20

1.946 CU=-M

19,6 C

1.473 SCM

139.7

.186 SCM

11,23



MWS
P8
PS1
PS

T8

vs

AS
assTo
es
180

MN

¥o9T-%

MOLECUHLAR WT=-STACK GAS
BAROMFTRIC PRESSURE
STATIC PRFS OF STACK GaAS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS VELOCITY
STACK AREA

STACK FLOW RATE, DRYw
ACTUAL STACK FLDW RATE
PERCENT JSOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBTENT PARTICULATE

68 DEG F, 29.92 IN,HG,

30,27 IN~HG
=40 IN«H20
30.}0 IN=HG

3et. F

S6.8 FPS

20612, SQ-IN

17750968, SCFH
29271616, ACFH
103.1
252.9

+U750 GR/DSCF«

28,90
T6R,86
-10,16
768,11
161,

17.3

13,298

502654,
828A84,
103,19

252,9

171.757

MM<HG

MM=H20

MM=HG

c

MPS

SR=M

SCMH

ACMH

MG/DSCM
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EXAMPLF PARTICHLATE CALCHLATIONS TFST NO, 9AMSA

UNLIT 2 EAST

VOLUME OF DRY GAS SAMPLEDN AT STANDARD CONDITIONS
VMSTD = (17,647 2 VM & ¥ & (PB + PM / 13,6)) 7 (TM + 460,)
17.647 » 51,058 ~ 1,003 » ( 30,27 + 1,012 / 13.6)

VMSTN = reccccccctrcccccccnccencrcsevanoncarewreoennsnmenneene = 52,003 DSCF

( 67, ¢ u60,)

VOLUME OF WATER VAPQOR AT STYANDARD CONDITIONS
VWC = ,08707 » VLC

VWC = ,08707 & 140, = 6,58 SCF

PERCENT MOISTURE IN STACK RAS
BW0O = (100, = VWC) / (VMSTD + VNWC)
100, » 6.5A

BWO £ weccccaceccemcscswcncence=e = |],23 PFRCENT
52.003 + 6,58

MOLE FRACTION OF DRY STACK GAS
FMD = (100, -~ BnW0) / 100,
100, = 11,2

FMD = ceccccccocancncveccwasss = .588

100,

AVFRAGE MDLECULAR WETIGHY OF DRY STACK GAS
MD = (PCO2 » .44) + (PO2 » ,32) ¢ (PN2 « PCU) » .28

MD = (13,60%4847100) ¢ ( 2.,5232/100) + ((A3.9+ ,0) « 28/100 = 30.28

MOLECULI AR WEIGHT OF STACK GAS
MWS = MD & (1, = (RwO/100)) + 18, » (BWO/100)

MWS = 30,28+ (1, «(11.23/100)) + 18, » (11,23/7100) = 28,90
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STACK GAS VELOCJITY AT STACK CONDTITIONS
DELP = SUM, OF THE SORT(VH = (TS + 460.))
VS = 85,49 * CP » DELP / (SGRT(MWS » PS) » PNTS)

VS = 85,89 « ,8a * 210,457 / (SQRT({ 28,90 » 30,24) » 9, = S56.R1 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDIYIONS
N8 = V3 » AS a 3600/144

Qs = S6.81 » 20612, %600/144 = 29271616, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIOUNS
ASSID = 17.647 « @GS » PS « (1, = (BWO/100)) / (TS + a60,)
17.647 » 29271616, » 30,24 « (1, - (11,237100))

ASSTD = wescscccwceccsvcensvccncsnnrcnsvcocvasnsvsnocanccncsas 2 17750968, SCFH

( 321, ¢ 860.,)

PERCENT ISOKINETIC
180 = (30S.5R«(78+44860,)1)2((0,0026694VLC)* (VMY (PR (PM/13,6))/7(TM+460,.)))/7(TTaVSaPSaNNeaDN)
(305.58%( 321.4860,))2((0,002669% 140,)+( 51,05841,003«( 30,27+ ¢( 1.,012/713,6))/7( 67,4460,)))

) & U I L R e L L e Ll L L LT T Y T ¥ P I Sy U . 103,08 PFRCENT

90, * 56.81 30,24 « 223 » 223

PARVICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)

€S = 0,001 » MN = 15,43 / VMSTD

cs 0,001 » 22,9 « 15.,4% / 52,003 = +0750 GR/DSCF
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TRAVERSE SAMPLE CLNCK  GAS METER VELOCITY ORIFICE PRESSURE STACK
POINT TIMF TIMF READING HF AD DIFFERENTIAL TEMP
NO, (MIN.) (28-HR (CULFT.) (IN.H20) (IN.H20) (DFGF)
cLneK) csvesmcmcscenane
DESIRED  ACTUAL
INIT 0 8%0 421,579
10,0 YT 427,397 .720 .88 .88 313,
20,0 850 433,125 .690 Y .84 319,
30,0 9ng 43A,857 .690 .A4 .86 321,
40,0 910 444,600 .690 .84 .84 321,
S0,0 920 asn, 337 .hY90 A4 .88 322,
60,0 930 256,100 .700 «AS LAS 323,
70.0 34a¢ 461.983 .700 .RS .85 323,
80,0 950 667.68% 710 A6 .86 24,
90,0 1000 473,504 .710 JRb A6 124,
TOTALS 90,0 51,925
AVERAGE .85 .85 321,

PLANT
SAMELING LOCATTUN

SAMPLE TYPF

NPFRATOR

AMAIFNT TEMP, (NEG,F)
RAR,PRESS, (IN_HG)
STATIC PRESS, (IN.H20)
FILTER NUMRER(S)
STACK INSINE DIM,{TN)
PITOT TUuRE COEFF,
THFRM, NO,

LEAKAGE

METER CALIR. FACTQOR

FIFLD DATA

UNIT 2 FAST

MSH
PR RA JP
60,
30,27
- 80
3531105
162,00
.84
206
012 CFM @
. 960

.00

8.5 IN.HG

READ & RECORD NATA EVERY 10,0 MINUTELS

DATE 02732783
RUN NUMHF K 98MS8B
PROBFE LENGTH & TYPF 6 FT GLASS
MOZZLE : 1.0, .221
ASSUMEN MOTSTURE 11,0
SAMPLE HOX NUMBER

METER RUOX NUMYER FRs

METER HEAD DIFF, 1.50

PROBE HEATER SETTING 320,
HEATER BOX SFTTING 320,

K FACTOR 947,8

DRY GAS METER PUMP SAMPLE IMPINGER
TEMP VACUUM BOX TEMP TFMP
(DEG,F) (INJHG) (DEG.F) (NEG.F)
INLFY OUTLFTY

57. 59, 4,0 322, a8,
59, 59. 4,0 3%0. asg,
62, sa, 4,5 3217, a9,
66, 60, 2,5 328, 50,
68, 60, 9.0 334, S0,
10, 61, 6,0 334, S0.
To, 62, 6.5 336, 51.
Tt, 62, 1.5 338. 52.
11, 64, 7.5 332. Se.
66, 61, 5.9 331, Sv,
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PARTICULATE FIFLD DATA & RFSULTS TABULATTON

PLANT= NAME AND ADORESS

TEST 9RMSH UNIT 2 FAST

TEST DATE

T8 TIME=START

TF TIMF=FINISH

T7 NET TIMF OF TEST, MIN,

NP NFT SAMPLING POINTS

\j METER CALIBRATION FACTOR

DN SAMPLING NOZ2LE DTAMETER

cP PITOT TUBF COFFFICIFNT

PM AVERAGE ORIFICE PRESSURE
DROP

M VOLUME OF DRY GAS SAMPLED
AT METER CONDTTTIONS

™ AVERAGE GAS MFTFR TEMP

VMSTD VOLUME OF DRY GAS SAMPLED
AT STANDARD CONNITIONS#

vLc TOTAL H20 COLLECTFD 1IN
IMPINGERS AND STLICA GEL,ML,

VWNC VOLUME OF WATFR VAPDR
AT STANDARD CONDITIONS#

B8N0 PFRCENT MNISTURF RY VOLUME
(CHECK AGRINST SATURATION
PUINT HAS BEFN MADF.)

FMD MOLE FRACTION DRY GAS

PCO2 PERCENT CO2 BY VOL,, DRY

P02 PFRCENT 0?2 RY VvNL,, DRY

PCO PFRCENT CO RY vhL,, DRY

PN2 PERCENT N2 RY vOL,, DRY

MD MOLECIILAR wT=DRY STACK GAS

TFST TEAM LFADER

PR RA JP

ENGLISH UNITS

02/712/8%

8%
1009

90,0

51,929

$3,3

50,986

135.4

6.373

11.11

IN

IN=H20

Cl=F1

SCF

SCF

METRIC UNTITS
02712/83

830
1000

90,0

5,6 MM

1,470 CU=M

17.4 c
1.44a 8CM
135,48
.180 SCM
11,11
. 889
13.60

2.50

83,90

30,28

MMeH20
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MWS
PR
PSI
Ps

T8

vs

AS
asSsSTD
s
180

MN

cs

»

MOLECULAR WT=-STACK RAS
BAROMFIRIC PRFSSURE
STATIC PRFS OF STACK GaAS
STACK PRES, AARS,

AVERAGE STACK TFMP

AVG STACK GAS VFLNCTTY
STACK AREA

STACK FLOW RATE, DRYa
ACTUAL STACK FLOW RATE
PERCENT ISOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

68 DEG F, P9,92 IN.HG,

30.24
321,
56,8
20612,
17770760,
29262440,
102.8

2hli.2

«0790 GR/DSCF«

IN=HG

IN=H2O

IN=HG

F

FPS
Su=IN

SCFH

ACFH

28,91
768,86
=-10,16
ThAB.11
tet,

17.3

13,298

503215,
8248625,
102.8

261.2

130,933

MM=HT

MMeH2 0

MM<HG

C

MPs

SN=M

SCMH

ACMH

MG/DSCM
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EXAMPLF PARTICHLATF CALCULATIONS TEST NO, 9BMSR

UNIT 2 FaST

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
VMSTD = (17,687 « VM ~ Y ~ (PR ¢+ PM / 13,.6)) /7 (TM ¢ 460,)
17.647 » 51.925 » 960 » ( 30,27 + L8511 /7 13.6)

VMSTN = cecvemmcwncrmeccanccvsenornscaneaas cemmemecscnmecncne- - =

( K3, ¢ 460,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VWC = ,04707 « viLC

vt = ,04707 » 135, = 6,37 SCF

PERCENT MOTSTURE IN STACK fAS
AWO = (100, » VNC) 7 (VMSTD + VWC)
100, = 6,37

BWO = ccccccmcemccccaccesconsee= = 11,11 PERCENT
50,986 + 6.37

MOLE FRACTION OF DRY STACK GAS
FMO = (100, ~ BWO) / 100,
100, - ti.1

FMD = eececncceccccecscncsrascwse = 889

100.

AVERAGE MOLECULAR WETGHT OF DNRY STACK GAS
MD = (PCO2 » .434) + (PN2 » ,32) ¢ (PN2 ¢+ PCO) » .28

MD = (13,60%847100) ¢ ( 2,5432/100) ¢+ ((83,9+ ,0) » 28/100 = 30.28

MOLECULAR WEIGHT OF STACK GAS
MWS = MDD & (1, = (AWN/Z100)) + 18, « (BWO/100)

MWS = 30,28+ (1, ~(11.11/7100)) +» 18, » (11,11/100) = 28,91

%0.986 DSCF
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STACK GAS VELOCITY AT STACK CONDITIONS
NDELP = StIM, O0F THE SART(VH » (TS ¢+ a60,))
VS = 85.49 & CP » DELP 7/ (SGRT(MWS = PS) « PNTS)

VS = 85.49 = .88 « 210,482 / (SURT( ?B,91 « 30,24) « 9., = S6,79 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
NS = VS « AS » 3600/14a

0s = 56,79 « 20612, %600/144 = 29262440, ACHH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
QSSTD = 17,647 » @S » PS » (1, = (RWD/100)) 7 (TS + ae0,)
17.607 » 29262840, » 30,24 » (1., = (11,11/100))

0SSTD T vemceoccccnmceccnccccccemoracscncsnnraracssansnaannne = 17770760, SCFH

( 321. ¢ 860.)

PERCENT ISOKINETIC
150 = (305,582(784460,))#((0,002669aVLC)+(VMaYa(PB+(PM/13,6))/(TM+360,)))/7(TTaVSaPSaDN+DN)

(305,580 ( 321.+860.))#((0,002669¢ 135,)+( S51.925% ,960*( 30,27+ ( «851/713.6}))/7( 63,.4460,)))

180 = ececcmcmccccmccncrucrnccrcecarr et e e e e cec e st eR e cecscccraecrersrereenerrecceecncesnresenereee = 102,79 PERCENT

90, * 56.79 » 30,24 » 221 » 221

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
CS = 0,001 » MN » 15,43 /7 VMSTD

CS = 0,001 «» 261,72 » 15,43 / 50,986 = «0790 GR/DSCF
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PLANY
SAMPLING LNCATION

SAMPLE TYPE

DPFRATOR

AMRIENT TEMP,(PEG.F)
RAR,PRESS., (IN_HG)
STATIC PRESS, (IN.H?0)
FILTER NUMRER(S)
STACK INSIDE DTM, (IN)
PITOT TURE COEFF,
THFRM, NO,

LEAKAGE

METER CALIA, FACTOR

FIELD

UNIT TwO EAST

MSH
CLARKE
60,
30,27
- 40
3531104
162.00
.84
206
.000 CFM a
+9A3

.00

8.0 IN.HG

DATA

READ & RECORDP NDATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLNCK GAS METER

POINY TIME TIMF READING

NO. (MIN,) (24-HP (CU.FT,)

CLOCK)

INIY 0 8%0 477,734

10,0 840 482,700

20.0 850 488,160

3n,0 9nQ 493,440

40,0 910 498,775

50,0 920 504,110

60,0 910 509.666

70,0 940 515,015

80,0 950 520,480

90,0 1000 525.793

TOTALS 90.0 48,059
AVERAGE

VELOCTTY
HEAD
(IN.HPU)

720
.690
«690
«690
.590
.700
.7100
.710
«710

ORIFICE PRESSURF

DIFFERENTIAL
(IN.H2D)
DFSIRED ACTUAL
1.06 1.06
1,00 1,00
1,00 1,00
1.00 1.00
1.00 1,00
1.01 1.01
1.01 1,01
1.03 1,03
1.03 1.03
1.02 t.02

STACK
TEMP
(DFG.F)

313.
319,
321,
321,
322.
els.
32a,
lea,
3ea,

321,

NATE 02712783
RUN NUMRER ACMSR
PROBF LENGTH & TYPF 6 FT GLASS
NUZZLE t 1.0, 221
ASSUMED MOISTURE 11.0
SAMPLE BNX NUMRER QAC
METER ROX NUMHER FAS
METER HEAD OTFF, 1.84
PROBE HEATER SETTING 32o0.
HEATFR HOX SFTTING oo,
K FACTOR 1134.0
DRY GAS METER PUMP SAMPLE IMPINGER
TFMP VACIHHIUM BOX TEMP TEMP
(DEG,F) (IN,HG) (DEG.F) (DEG,.F)
INLET OUTLETY
65, 64, 4,5 328, 53,
b6, 68, 5,5 317, Saq.
10, 60, 5.9 317, 53,
716, 66, 6,0 321, S0.
18, 66, 6.5 322, 50,
at, 69, 1.0 317. 52,
a2, 70, 7.5 32e. Sa,
Aa, M, 8.0 320, sa,
8s, 12. 8,0 317, sS4,
76, 67, 6.5 320, 53,
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PARTICULATF FIFLD DATA & RESULTS TABULATION

PLANT= NAME AND ADDRFSS

TEST 9CmSB UNITY TwO FAST

TESY DATE

;;--‘---. VIME«START

TF TIME=FINISH

1A} NET TIMF OF TFSY, MIN,

NP NET SAMPLING POINTS

Y METER CALIBRATINN FACTOR

DN SAMPLING NOZZLE DTAMETER

cp PITOT TUBF COFFFICIENT

PM AVERAGE ORIFICE PRESSURE
DROP

VM VOLUME OF DRY GAS SAMPLED
AT METER CONDITIONS

™ AVERAGE GAS METFR TEMP

VMSTD VOLUME 0OF ORY GAS SAMPLED

AT STANDARD CNNNITIONSs

vLC TOTAL H20 COLLECTED IN

IMPINGERS AND STILTCA GEL,ML,

VNG VOLUME OF WATER VAPNR
AT STANDARD CONDITIONS»

BWO PFRCENT MOISTURF RY VOLUME
(CHFCK AGAINST SATURATION
POINT HAS BEFN MADE.)

FMD MOLF FRACTION ORY GAS

pco2 PERCENT €02 BY VOL., DRY
P02 PERCENY 02 BY vNn_,, DRY
PCO PERCENT CO RY VNL,, DRY
PN2 PERCENT N2 BY vnL,, DRY

MD MOLECULAR WT=NRY STACK GAS

TEST TEAM LFADER

CLARKF

ENGLISH UNITS

02/712/83%

83v
1000

90,0

48.059

71.6

a7,587

133.1

6,265

11.63

+884
13.60
2.50
.00
83,90

30.28

IN

IN=H20

CU=F1

SCF

SCF

MFTRIC UNITS

N2/s712/AR3

&30
1000

90,0

t.361

22.0

1,348

133,1

177

11.63

.884
13.60
2.50
.00
83,90

30.28

MM

MM«H2()

CU=M

SCM™

SCM



PLT=-V

MW3
P8

P31

Vs

v§s

AS
QssTL
Qs
180

MN

cs

MOLFCULAR WT«STACK GAS
HAROMETRIC PRFSSIIRE
STATYIC PRES UF STACK [AS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS VFLOCTYTY
STACK APREA

STACK FLOW RATE, DRYa
ACTUAL STACK FLOW RATE
PERCENT ISOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBTENT PARTICULATE

68 NDEG F, 29,92 TN,HG,

?B,Rﬁ
30,27
-.40
30.24
321,
S6.9
20612,
17684652,
29297040,
96,4

204,17

«0664 GR/NDSCF»

IN=HG
IN«H20

IN=HG

FPS

SA=-1IN

SCFH

ACFH

2R.AS
LT
=10.16
TeB,.11
161,
17.3
13.298
500776,
829604,
96,4

204a,7

151,924

MM=HEG

MM=H2 0

MMeHG

C

MPS

SNeM

SCMH

ACMH

MG/1SCM



YLLTYN

FXAMPLF PARTICHLATF CALCULATIONS TFST NO, 9CMSR

UNIT ThO FASY

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
VMSTD = (17.647 » VM & Y & (PH + PM / 13,6)) / (TM + 4k0,)
17.647 » 48,059 » 983 & ( 30,27 + 1,016 7 13.h)

VMSTD = ecccncccccccvncccrccncenerroncsesenoncresracaancenan - = 47,587 DSCF
( 72. ¢ 460,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VANC = ,04707 « VLC

VNC = ,08707 » 133, = 6.27 SCF

PERCENT MOISTURE IN STACK GAS
Bw0 = (100, * VWRC) 7 (VMSTD ¢ VWC)
100, » 6.27

BWO = eececcccrccrcccacnccccccenres = 1,63 PERCENT
471,587 + 6.27

MOLE FRACTION OF DRY STACK GAS
FMD = (100, = Bw0O) / 100,
100, ~ 11.6

FMD = cavcncwccavcscccccccnses = 884

100.

AVERAGE MOLECULAR WEIGHY UF DRY STACK GAS
MD = (PCO2 » ,44) + (P02 & ,32) ¢ (PN2 ¢+ PCO) +« _28

MD = (13,60%84/7100) ¢ ( 2.5%32/100) ¢ ((R3.9¢ ,0) + 287100 = 30.28

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, = (BWN/100)) + 18, + (BWO/100)

MWS = 30,28+ (1. =~(11.63/100)) + 18, » (11.63/100) = 28,85



9LT-Y

STACK GAS VELOC]ITY AT STACK CONDITIONS
DELP = SUM, OF THE SORT(VH & (TS ¢ 460,))
VS = 85,49 » CP » DELP / (SGRT(MWS « PS) = PNTS)

VS = 85,49 & 848 & 210,457 / (SORY( 28.RS = 30,24) » 9, = 56.85 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
NS = VS » AS « 3600/144

08 = 56,85 » 20612, 36007144 = 29297040, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
ASSIN = 17,647 = (3S » PS & (1, = (AWOD/100)) 7 (TS + 4d60,)
17.6487 » 292971040, ~ 30,23 » (1, - (11,63/7100))

L S Sy S SRR 17684652, SCFH

( 321, ¢ 860,)

QssTD

PERCENT ISOKINETIC
180 = (305.582(TS+860.))*((0,0026694VLC) ¢ (VMY (PB+(PM/13.6))/(TM+d60,)))/7(TTaVSaPSaDIN*DN)
(305,584 ( 321,.+860,))2((0.002669% 133,)+( 88,059+ ,983«( 30,27+ ( 1.016/13,6))/7( 72,4460.)))

IS0 = sermccnscrcncssscrrr e e e n e R E e e c et e s e Rt e S e r e C e e E s e e r e R T R C R PR e R e T s n e T e vacnrenewemsne = Q6,80 PFRCENT

90, » 56.85 30.24 & ,221 « 221

PARTICULATE LOADING <=~ EPA METHOD S (AT STANDARD CONDITIONS)
€S = 0,001 » MN » 15,43 /7 VMSTD

€S = 0,001 » 204,7 » 15.,4% / 471,587 = .0h68 GR/DSCF



LLT=Y

PLANT
SAMPL ING LOCATION

SAMPLE TYPF

QPFRATOR

AMRIENT TEMP, (NEG,F)
BAR ,PRESS, (IN HG)
STATIC PRESS.(IN . H2O)
FILTER NUMBRER(S)
STACK INSIDE DM, (TN)
PITOY TURE COEFF,
THFRM, NO,

LEAKAGE

METER CALIB, FACTOR

FIFLD

UNIT TwO FAST

MSH
CLARKE
60,
30,27
-, 40
3531103
162.00
X
206
«000 CFM g
1.030

.00

S.0 INHE

READ 8 RECORD NDATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLNCK  GAS METER VELOCTTY ORIFICE PRES
POINT TIME TIME READING HE AD DIFFERENTI
NO. (MIN.) (24=HR (CULFT.)  (IN,H20) (IN.H20)
€LOCK) cocormmenone
DESIRED  AC
INIY 0 8%0 27.215
10.0 840 31,819 .720 1.06
20,0 850 37,300 .690 1,00
30,0 900 42,380 <h90 1,00
40,0 910 47,620 .690 1.00
50.0 920 52.A15 .690 1.00
60,0 9% 58,138 .700 1,01
70.0 949 63.425 .700 1.01
80.0 950 68,560 710 1,03
90,0 1000 73,756 710 1,03
TOTALS 90.0 46,541
AVERAGE 1.02

DATA
SURE  STACK
AL TEMP
(DEG.F)
TUAL
1.06 313,
1.00 319,
1,00 321,
1.00 3et.
1.00 3e2.
1.01 323,
1.01 3ea,
1,03 324,
1.03 324,
1,02 321.

DATE 02712783
RUN NUMBER 90MSA
PROBE LENGTH & TYPE S FT GLASS
NOZZLE t 1.0, «215
ASSUMED MOISTURE 1.0
SAMPLF BOX NUMRER QAD
MFTER BOX NUMHFR FARY
METER HEAD DIFF, 1.88
PROBE HFATFR SFTTING 320.
HEATER BOx SFTITING 320,
K FACTOR 1134,0
DRY GA3 METER PUMP SAMPLE IMPINGER
TEMP VACUUM BROX TEMP TEMP
(DEG .F) (IN,HG) (DEG,F) (DEG .F)
INLET  OUTLETY
%9, 59, 3.0 320. 5S4,
60, 60, 3.0 33%. S3,
b4, ho, 3.0 325, 52,
6R, 60, 3.5 3217. 50,
70, 62, 4,0 321. So,
73. 63, 4.5 318, as,
74, 648, 4.5 322, a8,
14, 65, 5.0 330. Se.
1S5, 66, 5.0 3136, S6.
69, 62, 3.9 326, S1.,



8LT-Y

PARTICHLATYE FIFLD NATA & RESULTS TABULATION

PLANT= NAME AND ADORESS

TESY 9DMSB UNIT TwO EASY

TEST DATE

;;.--.-.- TIME=STARY

TF TIMF=F [NISH

Tr NET TIME OF TESTY, MIN,

NP NET SAMPLING POTINTS

Y METER CALIBRATION FACTOR

DN SAMPLING NOZZLE OTAMETER

ce PITOT TUBE COEFFICIENY

PM AVERAGE ORIFICE PRESSURE
DROP

VM VOALUME OF DRY GAS SAMPLED
AT METER CONDITTONS

™ AVERAGE GAS METER TEMP

VMSTOD VOLUME OF DRY GAS SAMPLED

AT STANDARD CONDITIONS»

vLC TOTAL H20 COLLECTED 1IN

IMPINGERS AND STLICA GEL,ML,

VNC VOLUME OF wATFR VAPOR
AT STANDARD CONDITIONSw

BwWo PFRCENT MOISTURE BY VOLUME
(CHECK AGAIMST SATURATINN
POINT HAS BEFN MADF,)

FMD MOLE FRACTION DRY GAS

PCO2 PFRCENT C02 BY vOL., DRY
PO2 PERCENT 02 RY VNL,, DRY
PCO PFRCENT CO RY VOL,., NDRY
PN2 PERCENT N2 Ry VOL,, DRY

MD MOLECULAR WTY=NRY STACK GAS

TESY TFAM LFADER

CLARKE

FNGLTSH UNITS

02712783

830
1000

90,.u

46,541

65.3

a8,.864

133,.5

6.284

11,39

IN=H20

CU=FT

F

SCF

SCF

METRIC UNITS
02712783

A30
1000

90,0

9

1.030

5.% MM

25.8 MMeH20

1.318 Cl=M

18,5 c

1.384 SCM

133.5

+178 SCM

11.39



6LT-Y

MWS MOLECULAR WT=STACK GAS °n.88 28,88

(4] HAROMETRIC PRFSSURE 30,27 INeHG 768,86 MMeHG
Ps1 STATIC PRES OF STACK GAS ~.40 IN=H20 “10,16 MM<HZ20
PS STACK PRES, ARS, 30.28 JN-HG T68,11  MM=HG
T8 AVERAGE STACK TEMP 321, F 161, C
Vs AVG STACK GAS VELNCTTY S6.8 FPS 17.3 MPS
AS STACK AREA 20612, SA=1IN 13.298 SQ=M
AsSsSTD STACK FLOW RATE, DRY» 17723520, SCFH s501877, SCMH
Qs ACTUAL STACK FLOW RATE 29282136, ACFH 829182, ACMH
180 PERCENT ISONINETIC 104,4 104,48
MN AMBIENT PARTICULATE 224,6 24,6

MG, EPA S
cs AMBIENT PARTICULATE «0709 GR/DSCF» 162,335 MG/DSCM

* 68 DEG F, 29,92 IN.HG,



081~V

EXAMPLF PARTICHLATF CALCULATTONS TFST NO, 9DMSH

UNIT TwWD FASY

VOLUME OF DRY GAS SAMPLEDN AT STANDARD CONDITIONS
VMSTD = (17,647 » VM »« Y » (PH ¢+ PM /7 13,6)) /7 (TM + 460,)
17,647 » 46,541 « 1,030 « ( 30,77 + 1,016 /7 13,6)

VMSTD = ercceccceacecvnencorrrncccrnrrrccccrncencrnnnmanceaseee = 48,864 DSCF

( 65. ¢ 4p60,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VWC = ,04707 =« vLC

VWC = 08707 » 134, = 6,28 SCF

PERCENT MOISTURE IN STACK GAS
BWO = (100. « VWC) 7 (VMSTD + vuC)
100, » 6.28

BHOD B ecwcccccmcccccwncccceve==s = }1,39 PFRCENT
48,860 ¢ 6.28

MOLE FRACTION OF DRY STACK GAS
FMD = (100. = BWO) / 100,
100, - 11.4

FMD = ecrecvwvacscrmesvwcvancocne = 886

100,

AVERAGFE MOLECULAR WETGHY OF DRY STACLK GAS
MD = (PCD2 » ,34) + (PD2 » ,32) ¢ (PN2 ¢+ PCU) = ,28

MD = (13,60%08/7100) ¢ [ 2,5%32/100) ¢ ((A3,9+ ,0) » 28/100 = 30,28

MOLECULAR WEIGHT OF STACK GAS
MHS = MD & (1, =« (RWN/100)) + 18, « (BWU/100)

MuS = 30,028+ (1, «(11.39/100)) + 18, * (11,39/100) = 28.88



I8T-V

STACK GAS VELOCITY AT STACK CONDITIONS
DELP = SHM, OF THE SNRT(VH & (TS + 460.))
VS = 85,89 « CP + DELP /7 (SQRT(MWS = PS) a PNI1S)

VS = 85.89 » .84 & 210,457 7/ (SORT( 2R.BR & 30,20) « 9., = S6.R3 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
NS = V8 » AS » 3600/144

A8 = 56,R3 & 20612, %600/144 = 29282136. ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDLITIUNS
OSSTD = 17,647 » QS « PS » (1, « (BAWD/100)) / (1S5 + 460,)

17.647 » 29282136, *» 30,24 * (1. = (11,39/100))

ceeascemccscrcrcustnecr et et ce e et e a e m = 17723520, SCFH

( 321, ¢ 460,)

ASSTD

PERCENT JSOKINETIC
IS0 = (30S,5R2(T7S4860,))%((0,002669aVLL)+(VMaY2(PR+(PM/13,6))/(TM+860,.)))/7(TTAVSaPSeDNaDN)

(305,588 ( 321.4860,))+((0,002669% 134,)+( 86.54141,030«( 30,27+¢( 1.016/713,6))/7( 6S,+460,)))

I80 = ~ccceccccmcnnnracenccnnrecrcnccccctncnnncnctcc e ec e e e cecc e e e csesnesarcrcccacsanunanneeeee=- = 104,36 PERCENT

90, » S56.81 » 30,24 » ,215 « 215

PARTICULATF LOADING =~ EPA METHOD S (AT STANDARD CONDITIONS)
€S = 0,001 » MN & 15,43 /7 VMSTD

CS = 0,001 = 224.h « 15,43 / 48 868 = .0709 GR/DSCF



PLANT
SAMPLING LOCATTON

SAMPLE TYPE

OPERATOR

AMRIFNT TEMP, (NER,F)
AAR ,PRESS, (IN,HG)
STATIC PRESS. (TN.HPO)
FILTER NUMRER(S)
STACKX INSIDE DYM.(IN)
PITOT TURE COEFF,
THERM, NO,

LEAKAGE

METER CALIR, FACTOR

UNIT 2 FAST

M58
PR RA JP
60,
30,27
-.40
3531028
162.00 .00
.84
178

«000 CFM & 8,5 INJHG

1.003

READ & RECORD NATA EVERY 10,0 MINUTES

TRAVERSE SAMPLE CLOCK GAS METER VELOCITY

POINT

NO.

INITY

Z81-Y

TOTALS
AVERAGE

TIME TIMF
(MIN,) (2a4-HR
cLaCcK)

0 1200

10,0 1210
20,0 1220
30,0 1230
0,0 1240
50,0 1250
60,0 1300
70,0 1310
80,0 1320
90,0 13%0

90,0

READING HEAD
(CUFT,) (IN,H20)}

942,801
949,150 +A50
955,100 770
961,034 .770
966,760 . 750
972,650 . 750
978,844 . 730
984,250 .730
990,061 .730
995.879 730
53.078

ORIFICE
DIFFE
(IN,

DESIRED

1.24
1.12
1.12
1.09
1.09
1.06
1.06
1.06
1.06

1,10

FIELD DATA

PRESSURE
RENTTAL
H20)

ACTUAL

1.28
t.12
1.12
1.09
1,09
1.06
1.06
1.06
1.06

STACK

TEMP
(DEG.F)

325.
326,
326.
32h,
3eS.
326.
327.
327.
328,

326.

DATE

RUN NUMBER

PROBF LENGTH & TYPF

NOZ7

LE

2 1.0,

ASSUMED MOISTURE
SAMPLE BOX NUMBER
METER BOX NUMHRFR
METER HEAD OIFF,

PRORE HEATFR SETTVING

HEATER BOX SFTTING

K FA

CTOR

DRY GAS METER

TEMP
(DFG.F)
INLFT OUTLFETY
67. 65,
69, 65,
12, 65,
17. b6,
8t. 67,
81, 69,
8t. 69,
8t. 10,
RZ2, 71.
17. 67,

PUMP

1

SAMPL

02/12/83
10AMSB

5 FY GLASS
224
11.0

FB4Y
1.72

320,
320,

141.5

E IMPINGER

VACUUM BOX TEMP TEMP
(IN.HG) (DEG.F) (DEG .F)

PODNNITT NN
¢ e o 0 0 s s 0 s

NOoONSoSOoOONS QO

o
.
Y]

342,
327,
3ag,
33t.
336,
337.
3ee.
337,
327.

334,

PR e g e L R R L P P LR L L S L L L L L L Ll Dl L bt Kl R daded ddd b fd S udndindahd i dad ettt s

S0,
S0,
50,
S,
51,
53,
53,
Sa,
S4,

S52.



€8T~V

PLANT= NAME AND ADDRESS

PARTICULATE FIFLD DATA B RESULTS TABULATIUN

TEST TEAM LFADPER

PR RA JP
TEST 10AMSH UNIT 2 FAST
FNGLISH UNITS
TEST DATE 02712783
8 TIMF=START 1200
TF TIMF=FINISH 13%
Tr NEY 1IMF OF TF3T, MIN, 0,0
NP NET SAMPLING POINTS 9
Y METER CALIBRATION FACTOR 1,003
DN SAMPLING NQOZZLE ODTAMETER .224 IN
ce PITOT TUBE COFFFICIFNT .84
PM AVERAGE ORIFICE PRESSURE 1,10 [IN~H20
DROP
VM VOLUME OF DRY GAS SAMPLED 53,078 CU~FY
AT METER CONDITIONS
™ AVERAGE GAS METFR TEMP 72.1 F
VMSTD VOLUME OF DRY GAS SAMPLED 53.587 SCF
AT STANDARD CNNDITIONSe
vLC TOTAL H20 COLLECTFD IN 154,9
IMPINGERS AND STLTCA GEL,ML,
Ve VOLUME OF WATFR VAPNR 7.291 SCF
AT STANDARD CONDITIONSw
BWO PERCENT MOISTURF BY VOLUME 11.98
(CHECK AGAINST SATURATION
POINT HAS BEFN MADE,)
FMD MOLF FRACTION DRY GAS «880
pcoe PERCENT CO2 BY VOL,, DRY 13,00
P02 PERCENT 02 BY vnL,, DRY 3.00
PCO PERCEMT CO RY VvOL,., DRY 00
PN2 PERCENT N2 AY vnL,, DRY 84,00
MD MOLFCULAR wT=NRY STACK GAS 30.20

METRIC UNITS
N2/712/783

1200
1330

90.0

5.7 MM

27.9 MM=H20

1.503 CU=-M

22.3 c

1.517 SCM

154,9

«206 SCM

11.98



PSI
PS

T8

Vs

AS
03S7T0
0s
180

MN

v81T-Y

MOLFCULAR WT=-STACK fAS
BAROMFTRIC PRFSSURE
STATIC PRES OF STACK GaAS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS VFLOCTITY
STACK AREA

STACK FLOW RATE, NRYa»
ACTUAL STACK FLOWN RATE
PFRCENT ISOKINETIC

AMBIENT PARTICULATE
MG. EPA S

AMBIENT PARTICULATE

DEG F, 29.92 IN.HG,

59.4
20612,
18284776,
306072P0.

102.2

260,6

«07%0 GR/DSCF»

IN=HG

IN=H20

IN=HG

FPS

S0=-IN

SCFH

ACFH

28,74
T6R 8p
~10.16
768,11
163.
18,1
13.294
S17827,
866705,
102,.2

260.6

171,757

MM=HG
MM=H20

MM eH{

MPS
SQ=M
SCMH

ACMH

MG /DSCM



S8T-Y

EXAMPLFE PARTICULATF CALCHLATIONS TEST NO,10AMSA

UNIT 2 FASTY

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
VMSTD = (17,647 » VM « ¥ & (PB ¢+ PM /7 13,6)) / (TM + 460.)
17.647 » 53,078 « 1,003 « ( 30,27 + 1.100 7/ 13,6)

VMSTD 2 cccccecccnmcccecomcnccccrnancnccsnnananee cemrcsecmecoa = 53.587 DSCF

( 72. ¢ 460.)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VWC = ,04707 » VLC

VAC = ,04707 » 1SS, = 7.29 SCF

PERCENT MOISTURE IN STACX GAS
AWO = (100, #» VWC) /7 (VMSTD + VvnC)
100, » 1.29

BWO 3 wccmeccceccacaccnccceanncas = 1,98 PERCENT
53,587 + 7.29

MOLE FRACTION OF DRY SYACK GAS
FMD = (100, - BWO) / 100,
100, - 12,0

FMD = cevnveccccccccancuncces = 880

100,

AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS
MD = (PCO2 « ,44) ¢ (PN2 » ,32) + (PN2 ¢+ PCO) » 2B

MD = (13.00204/7100) + ( 3,0a32/100) ¢+ ((R4.0+ ,0) » 28/100 = 30,20

MOLECULAR WEIGHT OF STACK GAS
MAS = MD & (1, - (BW0O/100)) + 1B, « (BWO/100)

MWS = 30,200 (1. =(11.9A/7900)) + 18, » (11,98/7100) = 28.74



98T~¥

STACK GAS VELOCITY AT STACK CONDITIONS
DELP = SUM, OF THE SART(VH » (T3 + 460.))
VS = 85,89 » CP » DELP /7 (SARY(MWS » PS) « PNTS)

VS = 85,89 » B4 « 219,453 /7 (SORT( 28,74 » 30,24) =« 9, = 59.40 FPS

STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
RS = VS » AS « 3K#00/1448

08 = 59,80 » 20612, 360U/144 = 30607220, ACFH

SYACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
QSSTD = 17,647 « QS » PS » (1, =« (BWO/100)) /7 (73 ¢ a60,)
17.647 » 30607220, » 30,28 » (1, - (11,987100))

BSSTD = wecmecncccmcccevovcsrocnnncccrrrncecsnccvnarwacnasccaes 3 18286776, SCFH

( 326. ¢ 360,)

PERCENT YSOKINETIC
IS0 = (305.582(784460,))2({0,0026699VLL) ¢+ (VMY (PB*(PM/13,6))/(TM¢a60.)))/(TTAVSaPSaNN*ON)
(305,582 ¢ 326.¢460,))#((0.002669% 155,)+( 53,078+1,003«( 30,27+( 1.100/13.6))/7( 72,4460,)))

b I T L T L L Ll b L L L T R L.l ] 10?.\9 PERCENT

90, » 59.40 » 30.2a « 224 « L2248

PARTICULATE LOADING == EPA METHOD 5 (AT STANDARD CONDITIONS)
CS = 0,001 » MN » 15,43 / VMSTD

CS = 0,001 » 260,6 » 15,43 / 53,587 = +0750 GR/DSCF



L8T-¥Y

PLANT
SAMPLING LNCATION

SAMPLE TYPE

OPERATOR

AMBIENT TEMP, (PFEG.F)
BAR ,PRESS, (IN ,HG)
STATIC PRESS,(IN.HP0)
FIL TER NUMBER(S)
STACK INSIDE DTM,(TN)
PITOT TUBE COEFF,
THERM, NO,

LEAKAGE

METER CALIB, FACTOR

READ & RECORD NDATA EVERY 10,0 MINUTES

UNET 2 EAST

M58 Pa0o
PR RA JP
60,
30,27
- 40
3531027
162.00
.84
178

FIELD

+055 CFM o 12,0 INLHG

« 960

ORIFICE PRESSURE

DATA

STACK
TEMP
(DEG.F)

NDATE
RUN NUMBFR

PROBE LENGTH & TYPF

NOZZLE

: 1,0,

ASSUMED MOTSTURE

SAMPLE HBOx

NUMBER

MFTER ROX NUMHER

METER HEAD

DIFF,

PROBE HEATER SETTING

HEATER RDX SETTING

K FACTOR

DRY GAS MFTER

PUMP
VACUUM
(IN.HG)

LA I AP Y PR PR LY Y YL Y L Yl R R R e P L R R e R Y R N Ll L L L L L e L T T Y TRy T

TRAVERSE SAMPLE CLNCK GAS METER VELOCITY
POINT TIME TIME RFADING HEAD
NO, (MIN,) (2a-HR (CUFT.) (IN.HPO)
cLock)
INIY 0 1200 473,751
10,0 1210 480,096 «AS0
20,0 1220 886,187 . 170
30,0 12%0 492,164 +770
40,0 1240 498,125 « 750
50,0 1250 504,061 «750
60,0 1300 509,993 «130
70,0 1310 515.870 +730
80,0 1320 S21,792 «730
90,0 1330 527.726 « 730
TOTALS 90,0 53,975
AVERAGE

DIFFERENTITAL
(IN,H20)
DESIRFOD ACTUAL
1,03 1,03
.93 .93
.93 .93
<90 .90
«90 90
.88 .88
+AR .1}
.88 .88
.84 +8R
<91 « 91

325,
326,
326,
326.
XeS.
3eh,
327,
327.
328,

326.

TEMp
(DEG,F)
INLFT QUTLFT

61, 62,
62, 63,
b6, 6%,
710, 63,
73' ba'
74, hS,
T4, 6S.,
1a, 66,
Ta, 66,
10,

64,

- -2 - IR0 -3 3 1% )
¢ o o 0 0 0 2 0 0
AN NCOO O

&
.
]

02712783
10BMSP
6 FT GLASS
«227
11.0
FB6
1.50
400,
320.
948.6
SAMPLE IMPINGER
BOX TEMP TEMP
(DEG.F) (DEG ,F)
331, 50,
345, S0.
3ae, S2.
334, S2.
335, 53,
334, 53,
338, Sa,
339, 55,
339, S7.
337. S3.
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PARTTICULATE FIELD DATA & RESULTS TABULATION

PLANT= NAME AND ADDRESS TEST TEAM LEADER
PR RA JP
TEST 108MSP UNIT 2 EAST
FNGLISH UNITS MFTRIC UNITS
TEST DATE 02712783 N2/12/83
;;------- TIMF=STARY 1200 1200
TF TIME=-F INISH 1330 1330
LAt NET TIME OF TEST, MIN, 90,0 90,0
NP NET SAMPLING POTINTS 9 9
Y METER CALIBRATION FACTOR «960 «960
DN SAMPLING NOZZLE DYAMFTER «227 1IN S.8 MM
cP PITOY TUBE COFFFICIENT +84 +R4
PM AVERAGE ORIFIrE PRESSURE «91 IN=H20 23,2 MM=H20
DROP
VM VOLUMF OF DRY GAS SAMPLED 53.975 CU=F1 1,528 ClUeM
AT METER CONDTITIONS
™ AVERAGE GAS MFTFR TEMP 66,9 F 19.4 c
VMSTD VOLUMF OF DRY GAS SAMPLED 52.643 SCF 1.491 SCM

AT STANDARD CONDITINNSH

viLC TOTAL H20 COLLECTYFD IN 1485.6 145.6
IMPINGERS AND STLYCA GEL,ML,

A ). 1o VOLUME OF WATFR VAPOR 6,853 SCF .198 SCM™
AT STANDARD CONDITIONS«

BWO PEHCENT MOISTURE RAY VOLUME 11.92 11.52
(CHECK AGAINST SATURATION
POINT HAS BEEN MADFE.)

FMD MOLE FRACTION DRY GAS «885 . 885
PCO2 PFRCENT CO2 BY VOL,, DRY 13,00 13,00
PO2 PFRCENT 02 RY VNL., DRY 3.00 3.00
PCO PFRCENT CO Ry VOL,, DRY .00 .00
PN2 PFRCENT N2 RBY VOL., DRY 85,00 84,00

MD MOLFCULAR WTY=NRY STACK GAS 30,20 30,20



68T~Y

MWS
PR
PSI
PS

T8

vs

AS
08sTD
as
1s0

MN

cs

68 DEG F,

MOLECULAR WY-STACK GAS
BARONMFTIRIC PRESSURE
STATIC PRFS OF STACK GAS
STACK PRES, ARS,
AVERAGE STACK TFMP

AVG STACK GAS VFLoCcIvy
STACK AREA

STACK FLOW RATE, DRY«
ACTUAL STACK FLOW RATE
PERCENT ISOKINETIC

AMBTIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

29.92 IN.HG,

8,79
30.27 IN=HG
., 40 INeH2D
30.24 IN=HG
326, F
59.3 FPS
20612, SU~IN
18364048, SCFH
305771524, ACFH
97.3
226.1

+U663 GR/DSCF»

13,298
520015,
865864,

97,3

226 ,1

151,688

MM=HG
MMeHP? 0
MMeHE
C

MPS
Sii=M
SCMH

ACVMH

MG/DSCM
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FXAMPLE PARTTICULATF CALCULATIONS TEST NO,108MS5P

UNIT 2 FART

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDTVIONS
VMSTD = (17,647 » VM »x Y & (PB ¢+ PM / 13,6)) 7 (TM ¢+ 460,)
17.647 » 53,975 & 960 & { 30,27 + 912 / 13.,6)

VMSID = cvevncecccemcmcacccrmoencassenrrercsnacnsanrsmenneanesene I

( 61, ¢+ 860,)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS
VWC = ,08707 » VLC

VWC = ,08707 » 1146, = 6.85 SCF

PERCENT MOISTURE IN STACK GAS
RWO = (100, & VAC) 7 (VMSTD + VWC)
100, » 6.85

BWO = ceccmccccsccncccvncccec=ws = 11,52 PERCENT
52.643 ¢+ 6.AS

MOLE FRACTION OF DRY STACK GAS
FMD = (100, = BWO) / 100,
100, - 11.5

FMD 2 eeccveccccccccccscsccces = B85

100,

AVERAGE MOLECULAR WETGHY OF DRY STACK GAS
MD = (PCO2 & _834) + (P02 & _%2) ¢ (PN2 + PLO) » .28

MD = (13,00%44/7100) ¢ ( 3,0432/100) ¢ ((R4,0+ ,0) » 287100 = 30.20

MOLECULAR WEIGHT OF STACK GAS
MNS = MD * (1, = (AWN/100)) & 18, » (BWO/100)

MWS = 30,20« (1, =(11.52/7100)) ¢+ 18, » (11,52/100) = 28,79

52.643 NSCF
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STACK GAS VELOCITY AY STACK CONDITIONS
DELP = SUM, OF THE SNRT(VH » (TS ¢ 460,))
VS = 85,49 » CP » DELP /7 (SORT(MWS » P5) & PNTS)

VS = 85.49 « .84 » 219,453 /7 (SORT( 28,79 » 30.,24) ¢ 9. = 59.34 FPS

STACK GAS VOLUMETYRIC FLOW AT STACK CONNDITIONS
NS = V8 « AS » 3600/%4a

Q8 = 59,34 « 20612. 6007144 = 30577524, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
QSSTD = 17,687 » 98 « PS & (1, = (AW0/100)) / (1S + 4en,)
17.647 » 305771524, *» 30,24 * (1, = (11.52/100))

NSSTN = eccucccecccceccccvcveccvesnccnanan recccmmccccncmcnens = 18364048, SCFH

( 3726, ¢+ 460,)

PERCENT TSOKINETIC
IS0 = (305.582(T7S+460,)1)#((0,0026694VLC)+(VMAYA(PR*(PM/13,6))/(TM+460,)))/7(TTaVSaPSaDNADN)

(305,58%( 326,+860.))2((0,002669% 14k, )+( 53,975« .960«( 30,27+ «912/13.6))/(

67.4460.)))

JSO T crcmcccomm vt r oo r et rn e E R c rC N C R R R e T e R e e e e e e =

90, * 59,34 « 30,26 227 » 227

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)
€S = 0,001 « MN » 15,47 7 VMSTD

CS = 0,001 «» 226.1 » 15,43 / 52.64% = «0663 GR/DSCF

97,34 PFRCENT
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PLANT
SAMPLING LOCATION

SAMPLE TYPE

OPERATUR

AMBIENT TEMP, (DEG.F)
BAR,PRESS . (IN_HG)
STATIC PRESS.(IN.H20)
FILTER NUMBER(S)
STACK INSIDE DIM, (IN)
PITOT TUBE COEFF,
THERM, NO,

LEAKAGE

METER CALIB, FACTOR

UNIT TwO EAST

Ms8
CLANKE
60.
30,27
..“0
3531089
162.00
Y
178

«000 CFM @

«983

.00

READ 8 RECORD DATA EVERY 10,0 MINUTES

6.0 INJHG

F1ELD

DATA

ORIFICE PRESSURE. STACK

PATE
HUN NUMHBER

PRURBE LENGTH Kk TYPE

besy2/83
1UCMSH

6 FT GLASS

e L L L L T R P R T L L R R T T L ettt tad

TRAVERSE SAMPLE CLOCK GAS METER VELOCITY
POINT TIME TIME READING HEAD
NO, (MIN,) (24-HR (CU.FT,) (IN,H2O)
cLuUCK)
INIT 0 1200 526,000
10,0 1210 531,595 .85V
20,0 1220 $36,820 170
30,0 1230 542,160 . 170
30,0 1240 547,370 -150
50.0 1250 592,600 « 7150
60,0 1300 557.810 « 130U
70,0 1310 562,989 +7130
A0, 0 1320 567.925 . 730
90,0 1330 573.155 . 730
TOTALS 90.0 a7,15%
AVERAGE

DIFFERENTIAL TeMP
(IN.H20) (DEG.F)
DESIRED ACTUAL

1.08 1.08 3es.
.98 98 326,
.98 «98 326,
95 «95 328,
«95 «95 325,
.92 «92 326.
.92 .92 3e7.
.92 .92 3e7.
092 .92 328.
.96 «96 326.

NOZZLE : 1.0, 211
ASSUMED MOISTURE 11.0
SAMPLE HOX NIIMBER QAC
METER BOX NUMHER FBS
METER HEAD DIFF, 1.84
PROBE HEATER SETTING 320,
HFEATER ROX SFTTING 3246,

K FACTOR 994,9
DRY GAS METER PHIMP SAMPLE  IMPINGER
TEMP VACUUM BOX TEMP TEMP
(DEG F) (IN.HG) (DEG.F)  (DEG.F)
INLLT  OUTLET
TR 68. a,0 317, 50,
68, w8, 4,0 337, a8,
12, 68, 4.5 314, us,
18, 64, a5 317, so.
82. 70. 5.0 319, sa,
84, 1. 5.0 319, 52,
85. 12. 5.5 321, S6.
R6. 12. 6.0 322, 58,
86, 73. 6.0 323, 60,
8. 10, 4.9 321, 53,



PARTICULATE FIELD DATA & RE

PLANT~ NAME AND ADDRESS

TEST 10CMSH UNIT TwO EAST
TEST DATE
T8 TIME=START
TF TIME=FINISH
T NEY TIME UF TEST, MIN,
NP NET SAMPLING POINTS
] METER CALIBRATION FACTOR
DN SAMPLING NOZZILE DIAMETER
(o] PITOT TUBE COEFFICIENT
* pu AVERAGE ORIF [CE PRESSUNE
[ DROP
(\o)
WM VOLUME OF DRY GAS SAMPLED
AT METER CONDITIONS
™ AVERAGE GAS METER TEMP
VMSTOD VOLUME OF DRY GAS SAMPLED

AT STANDARD CONDITIONS®

viLce TOTAL H20 COLLECTED IN
IMPINGERS AND SILICA GEL,ML,

vnC VOLUME OF WATER VAPOR
AT STANDARD CONDITIONS»

BWO PERCENT MOISTURE RY VOLUME
(CHECK AGAINST SATURATION
POINT HAS HEEN MADE,)

FMD MUOLE FRACTION DRY GAS

PCO2 PERCENT CG2 BY VOL,, DRY
PO PERCENT 02 BY VOL., DRY
PCO PERCENT CU BY VOL,, DRY
PN PERCENT N2 HY VOL,, DRY

MD MOLECULAR WT=DRY STACK GAS

SULTS TABULATION
TEST TEAM LEADER

CLARKE

ENGLISH UNITS
Ues12/783

1200
1530

90,0

9
.983
«211 IN
«84

«96 IN=H2U

47,155 Cu=FT

73.9 F

46,481 SCF

137.4

6.467 SCF

12.21

METRIC UNITS
02712783

1200
1330

90,0

S.4 MM

24,3 MM=H20

1.335 Cu=M

1.316 SCM

137.4

«183 SCM™

12,21



MWS
P8
PS1
Ps

78

Vs

AS
Qssto
03
180

MN

fe1-\

MOLFECULAR WI1=-STACK GAS
BARUMETRIC PRESSURE
STATIC PRES OF STACK GAS
STACK PRES, ABS,

AVERAGE STACK TEMP

AVG STACK GAS VELOCITY
STACK AREA

STACK FLOW RATE, DRYe
ACTUAL STACK FLOW RATE
PERCENT ISOKINETIC

AMBIENT PARTICULATE
MG, EPA S

AMBIENT PARTICULATE

68 DEG F, 29,92 IN.HG,

e,
30,27
-.4y
30,24
326.
59,4
2ue6t2.
18244000,
30626964,
100,1

210,0

« 0697 GR/DSCF»

IN=HG

IN=H20

IN=HG

F

FPS
S0-1IN

SCFH

ACFH

28,71
768,86
=10.16
Th8 .11
164,

18.1

13,298

5166195,
867264,
100,1

210,.0

159,564

MMeHG

MMeH20

MM<-HG

c

MPS

Sem

SCMH

ACMH

MG/DSCM
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EXAMPLE PARTICULATF CALCULATIONS TEST NUL1UCMSH

UNTIT TWO EAST

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
VMSTD = (17,647 » VM » ¥ o« (PR ¢ PM / 13,.6)) / (IM + 460,)
17,687 » 87,155 » ,983 » ( 30,27 + ,9S5H / 13.6)

VMST[) = ccecrecccsecccovrccocncmconnsrecacsnrerrerene s rmceceme—. = 46,481 DSCF

( 14, + 4p0,)

VOLUME OF WATER VAPQOR AT STANDARD CONDITIONS

VhC = ,04707 » vLC

vni «04707 ~ 137, = 6,47 SCF

PERCENT MOISTURE IN STACK GAS

BWO = (100, % VWC) / (VMSTD ¢+ vnC)
100, » 6.47

BWO = ccscccceccccecnccccconac=s x 2,21 PERCENT
46,481 + 6.47

MOLE FRACTION OF DRY STACK GAS
FMD = (100, - BwWO) / 100,
100, - 12,2

FMD & eccccvccmcccoeccccncsrsacs = <878

100,

AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS
MD = (PCU2 » .44) + (P02 » _,32) + (PN2 + PCU) * .28

MD = (13,00#284/100) + ( 3,0#32/100) + ({84, 0+ ,0) » 28/100 = 30.20

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, = (BW0D/100)) + 18, « (BWO/100)

MWS = 30,204 (1. =(12,21/100)) « 18, » (12.21/100) = 28.171
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STACK GAS VELUCITY AT STACK CONDITIONS
DELP = SUM, UF THE SAORT(VH » (15 + 460,))
VS = 85.49 & CP » DELP 7/ (SQRT(MWS = PS) s PNTS)

VS = 85.49 &« .84 + 219,484 / (SQART( 28.71 » 30,24) = 9,

STACK GAS VULUMETRIC FLOW AT STACK CONDITIONS
N8 = VS = AS » 3600/144

Qs = 59.44 « 20612, 3600/144 = 30626984, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIQONS
Q587D = 17,647 « Q3 » PS & (1, « (BWO/100)) / (TS ¢ we0,)
17.647 » 30626984, * 30,24 * (1, = (12.21/100))

USSTD = wecccccwccneccwcccccnmcccnccsasnecnrrereamrercan—. -

( 326. *+ 460,)

PERCENT ISOKINETIC

150

(305.588( 326.4460,))#((0,002669 137,)+( 47,155

PARTICULATE LOADING == EPA METHOD S (AT STANDARD CONDITIONS)

(-] 0,001 » MN » 15,43 /7 VMSTD

Ccs

H 59.44 FPS

= 18244000, SCFH

9832 ( 30.27+¢(

IS0 = T D R S S R D e T W B e Y . .. ..

90, » 59.44 » 30.24 & 211 #

0,001 » 210,0 « 15,43 / 46.481 = «0697 GR/DSCF

211

(305,582 (73+4860.,))#((0,0026692VLC)+(VMaYx(PB+(PM/13,6))/7(TM+460,)))/(TTaVSePSaDN2DN)

«958713,6))7¢(

T4,+4460,}))

100,13 PERCENTY
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TRAVER
POINT
NO.

INIT

TOTALS
AVERAGE

PLANT
SAMPLING LOCATTION

SAMPLE TYPE

NPFRATOR

AMBIFNT TEMP, (DER,F)
RAR ,PRFSS, (IN.HG)
STATIC PRESS. (TN ,H20)
FILTER NUMAER(S)
STACK INSIDE DYM,(TN)
PITOY TURE COEFF,
THERM, NO,

LEAKAGF

METER CALIR, FACTOR

UNIT Tw0O EAST

READ & RECORD DATA EVERY 10,0 MINUTES

SE SAMPLE CLOCK 6
TIME TIME
(MIN.) (24-HR
cLoCk)
0 1200
10,0 1210
20,0 1220
30,0 123%0
40,0 1240
50,0 1250
60,0 1310
70,0 1310
80,0 1320
90,0 13%0
90,0

FIELD

MSH PaQO
CLARKE
60,
30.27
-, 40
3531088
162,00 <00
+84
178
«010 CFM a 9,0 IN,HG
1.030
AS METER VFLOCITY ORIFICE PRESSURE
READING HEAD DIFFERENTIAL
(CU.FT.) (IN.H20) (IN,H20)
DESIRFD ACTUHAL
74,879
80,°00 +AS0 1,08 1.08
85.290 .770 98 + 98
90 ., 42A 170 <9R < 9R
95,500 «750 «95 «95
100,600 « 7150 «95 «95
105.52% +730 .92 .92
110,500 «7130 .92 «92
115,580 . 730 .92 .92
120,457 .730 .92 <92
45,578
<96 96

DATA

STACK
TEMP
(DEG.F)

32s.

NATE 02/12/83
RIIN NUMHF R 10DMSP
PRORE LENGTH K TYPF S FT GLASS
NOZZLE : 1.0, .210
ASSUMED MOTSTURE 11.0
SAMPLE BOX NIMRER QAD

METER ROX NUMHER FRG

METER HEAD DIFF, 1.88

PROBE HFATER SETTING 400,
HEATER BOX SFTTING 320,

K FACTOR 994,9

DRY GAS METER PUMP SAMPLE IMPINGER
TEMP VACUUM ROX TEMP TEMP
(DEG.F) (TN ,HG) (DEG.F) (DEG.F)
INLET  OUTLET

64, 63. 5.0 342, a8,
66, 64, 5.5 326. a8,
68, 6a, 6.0 329, So,
712, 65, 6.8 330, Se.
74, 66, 7.0 321. Sa,
78. 67, 7.5 324, 52,
16, 68, 8,0 309, 56,
16, 68, 8.5 320, 58.
16, 68, 9,0 326. 60,
72. 66, 7.0 32S. S3,
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PARTICULATF FIFLD DATA K RESULTS TAHULATION

PLANT~ NAME AND ADDRESS

TEST 10DMSP UNIT TwD EASY

TEST DATE

78 TIME=START

TF TIME=F INISH

Tr NET TIME OF TEST, MIN,

NP NET SAMPLING POINTS

Y METER CALIBRATINN FACTOR

ON SAMPLING NOZZLE DTAMETER

ceP PYTOT TUBE COEFFICIENT

PM AVERAGE URIFICE PRESSURE
OROP

VM VOLUME OF DRY GAS SAMPLED
AT METER CONDTYTTONS

™ AVERAGE GAS MFTER TYFMP

VMSTD VOLUMF OF DRY GAS SAMPLED
AT STANDARD CONDITINNS»

vLC TOTAL H20 COLLECTED IN
IMPINGERS AND STLICA GEL,ML,

vWC VOLUMF OF WATFR VAPOR
AT STANDARD CONDITINNSw

BnWo PERCENT MOISTURE RY VOLUME
(CHFCK AGAINST SATURATINON
POINT HAS BEFN MADE,)

FMD MOLE FRACTION DRY GAS

PCOD2 PFRCENT C02 BY VOL,, DRY

PO2 PERCENT 0P ARY VNL,, DRY

PCO PERCENT CO BY VL., UDRY

PN2 PFRCENT N2 RY VOL,, DRY

MO

MOLECHLAR WwT«NRY STACX GAS

TEST TLAM LFADER

CLARKE

ENGLISH UNITS
02712783

1200
1330

Q0,0

9

1.030
.210 IN
.84

«96 IN=H20

45,578 CU=~F7Y

68,9 F

a71.52% SCF

137.5

6.472 SCF

11,99

METRIC UNITS

N2/12/R3

1200
1330

0,0

1.291

20,5

1,346

137.5

.183%

11,99

84,00

30,20

MM

MM=H20

CU=M

SCM™

SCM™



&

AC AN

MWS
P8
P81

PS

vs

AS
Qs8sSTD
08
180

MN

cs

MOLECULAR WT-STACK GAS
BAROMETRIC PRFSSURE
STATIC PRFS OF STACK GAS
STACK PRES, ARS,

AVERAGE STACK TFMP

AVG STACK GAS vFLNCTITY
STACK AREA

STACK FLOW RATE, DRYs
ACTUAL STACK FLNW RATE
PERCENT ISOKINETIC

AMBIENT PARTVICULATE
MG, EPA S

AMBTIENT PARTICULATE

DEG F, 29.92 TIN,HG,

30,27 IN=HG
-.40 IN=H20
30,20  IN-HG
326, F
S9.4  FPS

ehple, SQ=-IN

18282604, SCFH
310612136, ACFH
103.1
213.8

« 0698 GR/DSCF »

28,74
T6B,86
-10.16
768,11
164,

18.1

13,294
S171709,

866844,

103,19

213.8

158,A85

MMeHG
MM=H2()
MM=HG
c

MPS
SQ=M
SCMH

ACMH

MG/DSCM
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FXAMPLE PARTICULATF CALCULATIONS TFST Nu,10DMSP

UNIT TWO FASTY

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
VMSTD = (17,647 # VM « Y & (PB ¢+ PM / 13,6)) 7 (TM + 460,)

17.647 » 45,578 « 1,030 « ( 30.27 + ,958 / 13.6)

VMSTD = eeccccccwcwmcccccccenrsrcrrsrcanccronerasnenrcanenenre = 471,529 DSCF

( 69, ¢+ 460,)

VOLUME OF WATER VAPOR AT STANDARD CONDITTONS
VWC = ,04707 » VLC

VAC = .08707 « 138, = 6.47 SCF

PERCENT MOISTURE IN STACK GRAS
BWO = (100. « VWC) / (VMSTD + VWC)
100, « 6.47

BWO 2 scccvcnncccccccccnrmcssee= = 11,99 PERCENT
47,525 + 6.47

MOLE FRACTION OF DRY STACK GAS
FMD = (100, = BwD) / 100,
100, - 12,0

FMD 2 weeccwmeccceecnacmcaccans = 880

100.

AVERAGE MOLECULAR WETGHTY OF DRY STACK GAS
MD = (PCO2 » ,84) + (PN2 » ,32) + (PN2 + PCO) +» .28

MD = (13,00%44/7100) + ( 3,0%32/100) + ((RA,0+ ,0) * 28/100 = 30.20

MOLECULAR WEIGHT OF STACK GAS
MWS = MD & (1, - (AWN/100)) + 18, » (BWO/10V)

MWS = 30,20+ (1, ~(11.99/100)) + ts, + (11,99/100) = 28,74
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STACK GAS VELOCITY AT STACK CONDLITYIONS
DELP = SliIM, 0OF THE SART(VH = (TS ¢ 4p0,))
VS = 85,49 & CP + DELP 7 (SQRT(MWS & PS) » PNTS)

VS = AS5,49 & 84 & 219,488 / (SOQRT( 28,740 » 30 ,24) # 9, = 59,41 FPS

STACK GAS VULUMETRIC FLOW AT STACK CONDITIONS
08 = VS &« AS « 3400/144

As = 59.481 « 20612, 3500/1Q4Q = 30612136, ACFH

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS
NSSTD = 17,647 « QS » PS & (1, = (Bw0/100)) /7 (TS + 4s0.)
17.647 « 30612136, » 30,20 ¢« (1, - (11,99/100))

0SSTD = =eeccvecccaccncccnenenccacccnacraca~acncorancsaceee = 18282604, SCFH

( 326, ¢ 260,)

PERCENY ISOKINETIC
IS0 = (305,582(T73+¢860,))2((0,002h692VLL)+(VMaYX(PR+(PM/13,6))/(TM+860,)))/(TTaVSaPSaDN4DN)

(305,584 ( 326.,4860.))+((0,002669 138,.)+( 45,57821,030«( 30,27+( «958/71%3,6))/7( 69.4460,)))

130 = ececececnccrcccnccccrorentnmrereem e e e e rac e e s e e rcesrecerccccecranrecetneneamamesavenoeerene = 103,18 PENCENT

90, » 59,41 » 30.28 «  ,210 = ,210

PARTICULATE LUADING == EPA METHOD S (AT STANDARD CONDITIONS)
C3 = 0,001 » MN » 15,83 7 YMSTD

Ccs

0.001 » 213,88 » 15,43 / 47,.52s = «0694 GR/DSCF
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APPENDIX B

FIELD DATA



GAS VELOCITY AND VOLUME DATA

Vs ©

B-2

5¢.6 ¥+/5

PLANT AND CITY RUN DATE
12 A 1614
L 34 37 a0
cLock
SAMPLING LOCATION TIME
A ,?— /U‘/j
&3 (1} 69
RUN AMB. TEMP.|BAR. PRESS | STATIC PRESS
NUMBER | OPERATOR (°F) {in. Hg) (in. H,0)
- 7 - ; -y —
-/ PR PC R4 &R 3JQJQJO .SO
] 7 3 EY) 3s 38
MOLECULAR | STACK INSIDE DIMENSION (in.) | PITOT Pnoxs'wm: A7 - 7§
¥T.-  p1am OR SIDE 1 sipe 2 |TUBE CP| ® T¢ - /78
-
Lm ‘./f’ :2’ [ ] 4 " TS I N 1 &QEKj P W DI‘ /GQS’
40 2?.004‘ 58 é1 04 &7 70 73 76
FIELD DATA
TRAVERSE VELOCITY
POINT |POSITION HEAD STACK
NUMBER (in.) | (8p.), in.H,0 | TEMP, °F
7,8 .9 10111,12,13914125,26927,28 ,29138,39,40,41
/ [ o 3 30
2 vd 0. 73 3o/
3 2 2L G —_ _ ,
i L2 o 71 30 OF v. 71
S /3 0. 79 EPEA
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant . Sample date Z/?/’

Sample location B&{@rd,?/ Recovery date '2/V7
Run number /,4 MS BiJ Recovered by 5@/})3
Particulate sample type M5 M5-320 M5-450 .~ M5W-320
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ist 2nd 3rd 4th
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IPA’ Y3034 v

\\\:\\

H,0, v
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Acetone L/
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant _ _ " Sample date Z/?/f}

sample location j&%y( ya Recovery dat Z/?/f;

Run number _/RBAISBW Recovered by )

Particulate sample type M5 M5-320 M5-450 o M5W-322

Particulate filter number 1831 0J)
Particulate filter sample I.D. <L/ /-2 [

Probe rinse //,7,@ I.D. 47/5 / <

Purge train 20 min (check when comp]eted

Location of filter in back half X«%#Z%—}

MOISTURE

1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt ééﬁé g 6211 g ég"/{? g 42%5/9 fﬂ&g
Initial wt 5039 4 LS o (030 o G033 ¢ (U2 4
Net wt /%87 ¢ -f12¢ 3% ¢ 2.2 ¢ _Y g

Total moisture [PZ, Z g iﬂ___ % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINER 1.D. 43/t A #

IPA IMP. CONTAINER I.D. Y3/7 £ * LIQUID LEVEL MARKED /
H,0, IMP. CONTAINER I.D. %2/¥ R . L1QUID LEVEL MARKED ./
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
1A Y303 4. <
H,0, Y302Z A - /.
A0 yZoviy Z
Acetone Y3014 +/° .
Samples store Md‘g‘Ze
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant . . ... : Sample date
Sample location N&Q—/@,— 03(7 Recovery date é”j{/j’?f

4
Run number [C M ST RB- Recovered by MS
Particulate sample type M5 M5-320 M5-450 MSW

Particulate filter number __ 383)0[§
Particulate filter sample I.D. ¥3/9 5 o
Probe rinse W 1.D. YYTHA 7

Purge train 20 min (check when completed)

Location of filter in back half _Mv)fem i\,\F J,Z +F

MOISTURE

Ist 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt éoj{é g é22.7 g jéi;l g ég’,l g m 9
Initial wt ’7?[:2 g éé(:.} g 5—325 g (’0?‘15 g Pf7.é g
Net wt Zzg.l 9 'é 'Z: g 2.2 g _/ i: ?._ g _}_22_ g

Total moisture [ 220 g 2{2 % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINER I.D. L3944
IPA IMP. CONTAINER I.D. 4320 A © LIQUID LEVEL MARKED /
H,0, IMP. CONTAINER I.D. B2/ A, L1QUID LEVEL MARKED ___
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
A Y3074 /
HzOz /5 L S
H,0 7
Acetone : Ty /.

Samples stored and logke
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant

Sample date 2/7/F5

Sample 1c'>cat1'on faf/e,, A ,ZOJ

Recovery date Z/?/fj’

Run number /DMS B Recovered by ) 5—/&)5
Particulate sample type M5 M5-320 M5-450 MSW
Particulate filter number 3«5/5//0/4 L
Particulate filter sample I.D. 541;;L¢9 v
Probe rinse MW, 1.D. ‘/._?,42/4 v’
Purge train 20 min (check when completed) v//
Location of filter in back half [éf;JZ&A )yAp HzZi3
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel
Final wt (L9 ¢ (3126 (303 ¢ S s FEDT
Initial wt 957) 9 6679 ¢ S§2Y ¢ S92 g _FP33] ¢
Net wt J2LP ¢ <3¢ 32§ 4 % ¢ 3.l o
Total moisture _/ ZZﬂﬁ g f%?___ % spent
RECOVERED SAMPLE
PROBE RINSE CONTAINER I1.D. BLA
IPA IMP. CONTAINER I.D. VJZJA v LIQUID LEVEL MARKED /
H,0, IMP. CONTAINER I.D. 43244/ L1QUID LEVEL MARKED /
BLANK CONTAINER(S) I.D LIQUID LEVEL MARKED
IPA vi03 4 v A
H,0, % s
H.0 1) pd
Acetone JIA/ A N
Samples stored and lgcked
Remarks ¥ #531020 TP Y30IB

PR obe o€ Bk . (oot
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PLANT L

DRY MOLECULAR WEIGHT DETERMINATION

DATE

2.7 73

SAMPLING TIME (24-hr CLOCK)

SAMPLING LOCATION

ANALYTICAL METHOD

AMBIENT TEMPERAT

OPERATOR Vi

ORSAT LEAK CHECKED _,

COMMENTS:

RUN

GAS

ACTUAL
READING

NET

ACTUAL
READING

NET

ACTUAL
READING

NET

AVERAGE
NET
VOLUME

MULTIPLIER

MOLECULAR WEIGHT OF
STACK GAS (DRY BASIS)
Md' b Ib-mole

€0,

/3.4

B.Y

/23

/73

/335"

4,100

02(NET 1S ACTUAL 0,

READING MINUS ACTUAL
€0, READING)

1.8

2.

/5

2.4

32 100

CO(NET 15 ACTUAL CO
READING MINUS ACTUAL
0, READING)

B /100

N2 (NET 15 100 MINUS
ACTUAL CO READING)

284,
B

By

TOTAL
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Sample date Z/?/fg’

Plant
Sample location E@%r— YA Recovery date Z/’N—P/PS
V4 4
Run number LA M E- Recovered by >@/]}§
Particulate sampie type M5 / M5-320 / M5-450 ___M5W

Particulate filter number 3’(3’/0/; v

Particulate filter, sample I.D. ’fg&‘)' R
Probe rinse M&( 1.0. 325 A v
Purge train 20 min (check when completed) /

Location of filter in back half _M WAL
I

MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel
Final wt ¢)€q €247 ¢ ¢y e o _£799
Initial wt 952.%¢ (696 ¢ bI3Y ¢ SS9 F209
Net wt (22 s =43 ¢ K0 ¢ _ZZL 4 440 g
Total moisture Zzé,l g 24:__ % spent
RECOVERED SAMPLE
PROBE RINSE CONTAINER I.D.  §4328 A7 /
IPA IMP. CONTAINER I.D. 43l A v LIQUID LEVEL MARKED
H,0, IMP. CONTAINER I.D. ‘{_333 &  LIQUID LEVEL MARKED /
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED )
IPA 2674 7 -
H.0, . 4 7
HZ0 Y50 YA v Z
Acetone Vi Ik A

Samples stored and lpcked
Remarks FT&(, ﬁj’i‘,z &'L 3{77025 ;’@( yjﬁ /J al

Po.be s Sl — CorTD 45 A -7

Received by

Remarks y2 4
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LNse - Socrin
LABORATORY CUSTODY

’ / i 7 - - 5 L
%%oﬂ/ ‘MW Date A5 Foi— /53
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Sample date Z/?/Pﬁ-

Plant —

Sample 1ocat1on M#Za Recovery date WP//’}

Run number g&gg} Recoyered by )Q'/Df

Particulate sample type M5 M5-320 M5-450 M5W

Particulate filter number %?/ 07/ )]~
Particulate filter sample 1.D. "/30153 L
Probe rinse M{/ 1.0. YRFAL”

Purge train 20 min (check when completed) / £
Location of filter in back half é@f g 24 F -
/
MOISTURE
Ist 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt 423:2 g QIO‘Z g _L&Zg 6377 g f7759
Initial wt w7 g Wso ¢ SPI1a b/t ¢ _FRLO g
Net wt B8 ¢ “SYt s %S« 2% « N3 g

Total moisture [fi f g __m_ % spent

RECOVERED SAMPLE
PROBE RINSE CONTAINER I.D. H3fA 7

IPA IMP. CONTAINER 1.D. 4339 A V7 LIQUID LEVEL MARKED s
H,0, IMP. CONTAINER I.D. %3704 +~ LIQUID LEVEL MARKED /
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA 1924 /
H,0, i’ <
H,0 , 7
Acetone Yz0 (4 e

Samples stored ck7ed_
Remarks Vﬁ(r W AHF1 0247 LD {208

P Lowsd Blolh- = _TD = S58H
Ruse - Ay vreoll
LABORATORY CUSTODY

Recewed by Q%nw/ w%& Date 5K L 903
Remarks Jc&d # L OO0

Efir - ewt i s (e 1) Loga,
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant _, Sample date Z/?//”% )

Sample 1ocat1on Eéfzf Uo Z Recovery date Z/?qtf/ﬁ

Run number ZC MCE &) Recovered by D 5

Particulate sample type M5 M5-320 I M5-450 /Msw-jzo

Particulate filter number 3’5’3’/07'0 V

Particulate filter sgg@e I1.D. Y

Probe rinse L,O 1.0. ~33) A
Purge train 20 min (check when completed)
Location of filter in back half . ,‘.k';r. 145

MOISTURE

1st 2nd 3rd  4th
impinger impinger impinger impinger Silica gel

Final wt jizs g éz_,é.é g éiZé g éo?»/ g %7'7/ g
Initial wt VP33 ¢ (WZ g L0425 SFL s (279 ¢
Net wt 12 o <~4Y720¢ %Y ¢ 200 ¢ S o

Total moisture /éO:l g __Q__ % spent

RECOVERED SAMPLE
PROBE RINSE CONTAINER 1.D. 433 A«

IPA IMP. CONTAINER I.D. \H\lﬁ'/ LIQUID LEVEL MARKED /
H,0, IMP. CONTAINER I.D. 4333 4 £ LIQUID LEVEL MARKED i
BLANK CONTAINER(S) I.D. , LIQUID LEVEL MARKED
IPA o d 4 S
H,0, . 7
Hzo d /
Acetone /' 7
Samples stored andm
Remarks ¥ 3')(]702/' ITD. ¥%201 %
/D/Zo-éé' L5 LpwE - CM ZD. - 5(?//}?’ —

ARuse - 40

LABORATQRY CUSTODY
e - Z
Received by g'—'»"W Ut le pate JE5Fieds P52
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Sample date _ Z/ ?f;i
T =
Sample location j\‘/@—iz Recovery date Z, ?vffé'

Run number Z/D Hg?a) Recovered by )Obg ' , >

7
Particulate sample type M5-320 M5-450 .7M5N-32e

Particulate filter number 3’(3/017 "

Particulate filter sample I.D. V324 13
Probe rinse //1/0 1.D. 3314 A
Purge train 20 min (check when comﬁ;;.:ted)

Location of filter in back half . I+ 3
MOISTURE
ist 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt STl e G159 o S8 e €599 _EUS
Initial wt Zz'vfa g $592 ¢ SYIJg (215 q f20,1
Net wt Ol o =433 ¢ _3¥ ¢ 244 ¢ _YY q

Total moisture ZQO, g zﬁ % spent

RECOVERED SAMPLE
PROBE RINSE CONTAINER 1.D. Y334 A =~

IPA IMP. CONTAINER I.D. /33 A~ LIQUID LEVEL MARKED /
H,0, IMP. CONTAINER I.D. %334 A ¥ LIQUID LEVEL MARKED e
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA Vo7 A /
H,0, IFOZR Z 7
H,0 Y30 Y <
Acetone Y37/ & /4 i

Samples stored ,and locke

d
Remarks ﬁﬂ(’./ w L % Zﬁddzé' ) ¥#/F ~
Patisr Dy st - Oor LD K0/2 F
AssE L O
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W . -4 ,
Received by %«( _LJ/%,A&: Date /AL s PS3
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DRY MOLECULAR WEIGHT DETERMINATION

PLANT COMMENTS:

oaTe__Z° 7 ¥3
SAMPLING TIME (24-r CLOCK)
SAMPLING LOCATION __ &n. /=R

SAMPLE TYPE (BAG, INTEGR TED DAL,
ANALYTICAL METHOD 252 -+
AMBIENT TEMPERATURE
OPERATOR
ORSAT LEAK CHECKED , ~

tss‘?'uo 2 - ABcD

Coab Shmple £ /0o

RUN 1 2 3

ACTUAL
GAS READING

AVERAGE
NET
NET VOLUME

ACTUAL
READING

ACTUAL

READING NET

NET

MULTIPLIER

MOLECULAR WEIGHT OF
STACK GAS (DRY BASIS)
Md' Ib 'tb-mote

co, 3L A6 | B6 8¢ A6

/100

02(NET 15 ACTUAL 0,

READING MINUS ACTUAL
€0, READING)

/b6 |24 |5 |25 2.95

32/“”

CO(NET IS ACTUAL CO
READING MINUS ACTUAL
0, READING)

B/100

N2 (NET 15 100 Minus

ACTUAL CO READING)

m//loo

TOTAL
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant , Sample date %/P/f?
sample location P Lowe L2 Recovery gdate Z/f//;
Run number _ TAMS 3 Recovered by M

Particulate sample type M5 v M5-320 M5-450 M5W

Particulate filter number 34210/0 o~
Particulate filter sample I.D. A93F R,

Probe rinse  Aiermi I.D. ‘/%ﬂ v

Purge train 20 min (check when completed)

Location of filter in back half m&%@_&z‘ﬁ.

MOISTURE

1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt CUS s Y275 _C3Ls (o7 AL
Initial wt §05,7 g _4740 g (000 g §2£é g 00,3 q
Net wt (208 4 -#3.3 .0 4 [l s 3824

Total moisture [7642 g ﬁ)( % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINER I.D. 437F4 v
IPA IMP. CONTAINER I.D. “3 v LIQUID LEVEL MARKED /S
H,0, IMP. CONTAINER I.D. YI40e / Vi1QuiD LEVEL MARKED
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA Y303 A7 VA
HzOz 4 1z
H20 v AV e
Acetone JIIal A o o

Samples stored and locked

Remarks

) LABORATORY CUSTODY
Received by ()%'7&44/ ( /%[Z‘ Date /ﬁ% [ D

Remarks /Z//;, # S8/




QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Sample date M/f}

sample location 2, fn A0 Recovery date AI Z#/[}

Run number IR M5 B Recovered by a m
Particulate sample type M5 __‘4_ M5-320 __Z_{__I_WMS-IISO _Mow

Particulate filter number 3«5"2//0[)? -
Particulate filter sample I.D. 43:}44; 434( BV
Probe rinse ;4(4:17‘/&/ 0. {34l A v

Purge train 20 min (check when completed)

Location of filter in back half __ Alerieen) rw_é Ar-3
7

MOISTURE

lst 2nd 3rd 4th
jmpinger impinger impinger impinger Silica gel

Final wt ézﬁy_ g 5%1 g _égi/Zg 422179 /51,2 g
Initial wt sO9 ¢ L2 s o2 s L9279 _f287 q
Net wt 1255 0 —4ofg 380 ¢ _200 ¢ _387

Total moisture ZQ‘ ,l g __&:__ % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINER 1.0. Y341 A V7
IPA IMP. CONTAINER I.D. 4342 fi V' L1QUID LEVEL MARKED /
H,0, IMP. CONTAINER I.D. «4342 A&/ L1QUID LEVEL MARKED .~
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA 4203 4 L/
H o2 19
Acetone %/ L\//

Samples stored and locked

Remarks

LABORATORY CUSTODY
Received by Yoz’ \/ < Date /D<Zd- s3SD

Remarks /féq, A FL/

28 -Gl w&\z, lm/ﬁ




QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Sample date Zﬂ’/fi
Sample location @,/gg #’)i Recovery date li/f/f‘}
Run number € M5 8 - DoD  Recovered by 26725
Particulate sample type M5 S M5-320 P00 -Me=emse- M5W
Particulate filter number m/oaf' /
Particulate filter sampie I.D. Yydd § v
Probe rinse dggzﬁ_{é 1.0. 43 yd A ‘//
Purge train 20 min (check when compieted) /
Location of filter in back half éeﬁm ‘%!Qﬂ/é étg .
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt S900 s /9 _SEET79 42429 E0LY ¢
Initial wt B34 ¢ L] 9 SYS)e LS ¢ LSIL g
Net wt ol ¢ 253¢ _ 8l 1379 _ZF

Total moisture Hﬁ.ft g 53 % spent
RECOVERED SAMPLE
PROBE RINSE CONTAINER I1.D. JIy4yp
IPA IMP. CONTAINER 1.D. & A L1QUID LEVEL MARKED S
H,0, IMP. CONTAINER I.D. 4340 A VLIQUID LEVEL MARKED /
BLANK CONTAINER(S) I.D. , LIQUID LEVEL MARKED
IPA LI03 B ¢ /
HzOz Ir/ \/
H,0 P 4
Acetone o vV

Samples stored and locked
Remarks

LABORATORY CUSTODY

- ; \ . - P
Received by %,45/ \-2%5/&/ Date /2<% /983
Remarks 4 p. & #£L0/

i
b -agen o, o




QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Sample date . 1//"/,{’3’
sample location _ﬁ,ﬂf_@,,?.. Recovery date 2[?/ £2
Run number 1]) .4 AR - PYJO Recovered by j
Particulate sample type M5 /MS 320 PZOb M=o M5W
Particulate filter number 3{}7/00? v
Particulate filter sample I.D. L—\'{,\-{? T
Probe rinse %,_,ero,\/( 1.0. Y4YRJ7A v
Purge train 20 min (check when compieted)
Location of filter in back half o 2¥3
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt 4/23 g éf‘zo g 614,/9 4Zng

A7

Initial wt MG q ¢k s STdL o LoYl g

NeswA:

Net wt 1157 ¢ =538 o M2 _FL o
Total moisture z&&,s g éa___ % spent
RECOVERED SAMPLE
PROBE RINSE CONTAINER 1.D. __ 4Y34TR o
IPA IMP. CONTAINER I.D. LR'(XA . LIQUID LEVEL MARKED /
H,0, IMP. CONTAINER I.D. £3dJq A " LIQUID LEVEL MARKED v
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
A 4703 A - /
"ot — o
Acetone ol & . e

Samples stored and locked

Remarks

LABORAJORY CUSTODY

_ / o ’ / P
Received by C%?L{/ \ ele Date /.5/:%2?%'. /953

Remarks Ao ¥ HEEC/

g cook of ML b
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6C-¢€

PLANT

DRY MOLECULAR WEIGHT DETERMINATION

oate A 4 ¥ 3

SAMPLING TIME (24-hr CLOCK) __ /0

SAMPLING LOCATION

estne_ 5

v

Lalen 7)‘-

SAMPLE TYPE (BAG, INTEGRATED,SORTINUOUS) /:?{?/

ANALYTICAL METHOD

OR3AT-

AMBIENT TEMPERATYRE
OPERATOR ‘

.ORSAT LEAK CHECKED

(o 4

[

COMMENTS:

RUN 2 AVERAGE MOLECULAR WEIGHT OF
ACTUAL wer | AcTuAL T ACTUAL ‘T VONLEUTM ] MULTIPLIER smc»:“ GA; !zav :SASIS)
GAS READING READING READING g 10 1o-mole
CcOo 4
2 /8.6 (/3| /34 11/ /37 /100
02(NET 15 ACTUAL 0,
READING MINUS ACTUAL 32100
C0, READING) /6.0 |l L /60 12,3 2.35
CO(NET 15 ACTUAL CO
READING MINUS ACTUAL B/100
0, READING)
N2 (NET 15 100 MINUS
28 7100
ACTUAL CO READING) /

TOTAL
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant ____ . sample date ___2/P/P3
sample location é% ) Recovery date Z/f+7
Run number f 74/}[55 P dop Recovered by N 23

Particulate sample type

M5 L M5-320 PYeo M54l MW

Particulate filter number

YRS - 35304587

Particulate filter sample I.D.

Probe rinse

43<R) B

Purge train 20 min (check -when completed)
Location of filter in back half

1.0. BOJ -
v

__JZ&AW#@ 243

MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel
Final wt (9S8 s €39b s LMD _elSP s LET7) 9
Initial wt ﬁﬂ:i g ‘ 2,0 g 4/2-3' g ﬁéf g PZ/?L g
Net wt S o =314 ¢ 34 190 ¢ _B305 ¢

Total moisture Z 2 2, 7g

PROBE RINSE CONTAINER 1.D.
IPA IMP. CONTAINER I.D.
H,0, IMP. CONTAINER I.D.
BLANK CONTAINER(S) 1.D.

IPA
H,0
Acetone

Samples stored and locked

267_ % spent

RECOVERED SAMPLE

492 A S
G373 A ¥ LIQUID LEVEL MARKED )
93cyn Vv L1QuID LEVEL MARKED
LIQUID LEVEL MARKE?//
Y703 4 ¢ ,
=y v
[ved I/
%470/ A v v

Remarks

Received by ! %f?u/’/

LABORATORY CUSTODY

\//}%&/ Date /ZeAid— A

Remarks ,{z/f #4000/

Kt g cod /"‘“;7

B=34



QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Sample date Z/,f‘/fg' .

Sample location AR 4 Recovery dat (L%

Run number __ ¥R M4 R -P¥e0 Recovered by DA7ZDS

{
Particulate sample type M5 U M5-320 Pod Ju=>-1i M5W

Particulate filter number 0002530 v~

Particulate filter sample I.D. “3_(5"8/
Probe rinse _A%A 1.0. __44S& A v

Purge train 20 min (check when completed)

Location of filter in back half . ,é/ 2%,3/
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt CXYq GI2Y9 S s e#79 49 o

Initial wt {90.5 o ¢ )13 ¢ _§¥41 g (S P08 o
Net wt (299 ¢ =9 ¢ 34l ¢ 2Z2 3 _Y4Y s
Total moisture [zzz g ____j_é___ % spent

RECOVERED SAMPLE
PROBE RINSE CONTAINER 1.D.  #7sS A v~

/

£

v

IPA IMP. CONTAINER I.D. </3¢Ce A . LIQUID LEVEL MARKED
H,0, IMP. CONTAINER I.D. ‘/35’7# v LIQUID LEVEL MARKED
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA J .
Hzoz ‘/?d)\ v
H,0 dsod A .~
Acetone Kol

VK

Samples stored and locked

Remarks

LABORATORY CUSTODY

Received by %W/@%V&/ Date /5 ~;7§//1 /9L

‘ Remarks 4. .. & &0,

Wpceod hunsy  Lof Uik lfy ateod oot



QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Sample date Z/f’/f}
Sample 1oca:t1'on Cﬂ%} F-2 N Recovery date 2—7/‘ t—/o/f:}
Run number ﬂ{ﬁ’@ Recovered by )@ /ﬁ
Particulate sample type M5 M5-320 M5 450 M5W
Particulate filter number e
Particulate filter sample I.D. L5¥ R v
Probe rinse _A[éﬁx, 1.0.  Yis¥Aa
Purge train 20 min (check when compieted) /
Location of filter in back half mvﬂtpﬁ,& A+
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt é[gZ,Z_, éZﬂ g L22P ¢ 435,5’9 fZ?,J’g
Initial wt éﬂO g 5242 é[ﬁ,,s g EZ’A g
Net wt [H.Q g “ﬂd g 32 9 _200 g _#H7 9

Total moisture ZSL & g g_ % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINER 1.D.  Y3¢f A _~
IPA IMP. CONTAINER I.D. Y7790 . LIQUID LEVEL MARKED v
H,0, IMP. CONTAINER I.D. 7de A 3 LIQUID LEVEL MARKED __
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED

IPA Y3034 ~

H.0, YLD HA V

H20 ﬁbyﬁ [

NN

Acetone Y30 A L

Samples stored and locked

Remarks

LABORATORY CUSTODY

N g / _
Received by M[‘?%/ &2/ Date /DAl /7SS

Remarks /7,(@ 4007

% [&" o p A u%-’/; W




QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant . Sample date Z/ﬁ/ff?
Sample location /)’,u% -g;L ] Recovery date '%J—IO/F?
Run number 91'/)17/5/8/ i Recovered by }@/}5[ '
Particulate sample typew M5 L/M5-320 4 M5-450 MSW
Particulate filter number 2 2/04LF ©
Particulate filter sample I.D. 4[5 6/ 5/
Probe rinse __’4,%\,(‘ 1.D. Y36/ A L
Purge train 20 min (check when completed) 7
Location of filter in back half o 927",,2—L
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt mﬁg ég,a g ff%yg éé«gl g ﬁé[g
Initial wt YeE0 o WS o 5326 9 R0 9 £HS g
Net wt (9F ¢« _-% Yo _HfL ¢ _ZIZ o _390 4

Total moisture /§i:f g 20 % spent

RECOVERED SAMPLE
PROBE RINSE CONTAINER 1.D. 49t/ A

IPA IMP. CONTAINER I.D. ¥3L) 4 ./ LIQUID LEVEL MARKED v
H,0, IMP. CONTAINER I.D. Y33 A LIQUID LEVEL MARKED .~
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA ¥3034 - 4
H,0, IV J
H,0 304 A A
Acetone ' v

Samples stored and locked
S 248% ;
Remarks:© Sorht rnse Rlan ¥ K434 o
7

LABORATORY CUSTODY

Received by Q%‘vzad/ g%&/ Date /7%@/‘"- /L3

Remarks oo #4000/

m‘i?r o Z2s UQ, {Qa/vﬂ ) !/W%'{




gt-d

DRY MOLECULAR WEIGHT DETERMINATION

PLANT L COMMENTS:
DATE__ L. - ¥ $3 estml £ AL A
SAMPLING TIME (24 CLOCK) /42D <7
SAMPLING LOCATION ___ [9p Jen # )
SAMPLE TYPE (BAG, INTEGRATED Bl
ANALYTICAL METHOD ___(IRSAT J
AMBIENT TEMPERATURE . 2D .
OPERATOR \ MA!/
ORSAT LEAK CHECKED_7/ /"
RUN 3 AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS Reaonc | "7 | reaonc | MET | Reaowc NET VOLUME Mg, 1blb-mole
CO; 4
/100
e V3L /3.6 /5L /3. L
02(NET IS ACTUAL 0,
READING MINUS ACTUAL 21100
€0, READING) /57 231/519 23 02.3_
CO(NET 1S ACTUAL CO
READING MINUS ACTUAL 2100
0, READING)
N2 (NET is 100 MiNUS
B35

ACTUAL CO READING)

TOTAL




6E-4d

DRY MOLECULAR WEIGHT DETERMINATION

PLANT ' COMMENTS:
pATE__2-+ ¥ . 33 esino_ 4 Bl B

SAMPLING TIME (240 CLOCK) /43D <

SAMPLING LOCATION ___ £ len #* )

SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUST> /54T _

ANALYTICAL METHOD > >J

AMBIENT TEMPERATURE __ "7 R

OPERATOR e dif LY

(ORSAT LEAK CHECKED ‘4 ./

RUN ! 3 AVERAGE MOLECULAR WEIGHT OF
acon | oo | Actua wr | AcTuAL er VONLEUTM i MULTIPLIER STACKM GAli {znv FASIS)
GAS READING READING READING g 10 1b-moie
CO - / 44
2 136 3L /36 74 28 My m

02(NET IS ACTUAL 0, 2

READING MINUS ACTUAL _ /100

G

€0, READING) 5.9 |43 /5.9 L3 L3
CO(NET 15 ACTUAL CO

READING MINUS ACTUAL 28100
0, READING)
N

2 (NET 15 100 MINUS 2.1

ACTUAL CO READING)

TOTAL
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EMISSION TESTING FIELD DATA

LYY pATE SANPLING LOCAT 10N SAWPLE TYPE
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Sample date Z///,j)

Sample location E,jg,. /{,{) 7 Recovery date 7/,,/??

Run number 5’ MS"? Recovered by )&/D;

Particulate sample type M5 M5-320 M5-450 MS5W
Particulate filter number 3{31047 v

Particulate filter sample I.D. L/j 4RV

Probe rinse %(,

1.0.  M3L4AS

Purge train 20 m1n (check when compieted)

Location of filter in back half 2
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt SHUY ¢ 99 4TsZ ¢ Clh29 BT g
mitial we  SOY.9 ¢ €59 ¢ S920¢ S9Y g9 _220 4
Net wt 45« 30 2z ¢ ssH 9 ) o

-
Total moisture / g 3’5 % spent

RECOVERED SAMPLE
PROBE' RINSE CONTAINER I.D. ¥3¢d A4 v

IPA IMP. CONTAINER 1.D. Y7¢5 A/ LIQUID LEVEL MARKED pd
H,0, IMP. CONTAINER I.D. “3¢eA o LIQUID LEVEL MARKED -
BLANK CONTAINER(S) I.D. . LIQUID LEVEL MARKED Y
IPA 3034 v .
H,0, v v
H,0 v /
Acetone P i

Samples stﬁ&end Tocked
Remarks -f%@ CSG.q ;
i 7 M&.&m@

LABORATORY CUSTODY
s ,
Received by \%"74/ V/JL&/ Date /5'351;:% //0/5
Remarks S, ® L0/
i




QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Sample date 2/// /b
Sample location &S\'/g,-#f Recovery date, 2,

Run number S BACH R‘?ﬁred by )8/)5
M5

Particulate sample type M5-320 M5-450 MSW
Particulate filter number 34’3/[0/; = 5b5/015’ v’

Particulate filte le 1.D. 43(7 B v’
Probe rinse ML- I.D. Y347 A 1/
Purge train 20 min (check when comphztae?)

Location of filter in back half . ,\«\ﬂ, Z+7'
1
MOISTURE
ist 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt Sy LI L¥Z) s /2, s _PPY3-q
Initial wt J0)5 s dS s Llf « STRP e 324 g
Net wt PRY s Sy 33 o _t2l s _37 9

Total moisture ['3 2:; g 25~ % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINER 1.D.  <49¢7 A¢”

IPA IMP. CONTAINER I.D. i/jé(f/ ﬂ .~ LIQUID LEVEL MARKED ~
H,0, IMP. CONTAINER I.D. Y345 A L/ LIQUID LEVEL MARKED ./
BLANK CONTAINER(S) I.D. / LIQUID LEVEL MARKED
wa Y363 4 /
H,0, , v L
Hzo //
Acetone JA < N

Samples Stmﬁ nd locked
Remarks lz(( g&m;i,w
. LABORATQRY CUSTODY
7 2 .,
Received by C%% e Date /5 Zey A3

Remarks e %ﬂ’( -/




QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Sample date Y0 /F3

Sample location ‘&\{ér i{?‘f Recovery date 2/////’5

Run number S CMER Recovered by )g/bj '

Particulate sample type M5 M5-320 ' M5-450 MSW

Particulate filter number _ 382/ )24 .~

Particulate filtgr sample 1.D. 4370 R /

Probe rinse W - 1.0. Y7o/
e

Purge train 20 min (check when complz;ed)
Location of filter in back half Y’. ,W 245
|
MOISTURE
ist 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt s20 9 G20 o S722 9 _CXT9 9 _FRYL 9
mitialwe Y5V o 4659 9 SH) o Lodl 9 F£YCY g
Net wt £2Y ¢« Y39 Ll o« _j2F ¢ A2

Total moisture Zzz, g _Z5 % spent

RECOVERED SAMPLE
PROBE RINSE CONTAINER 1.D. ¥J7p A «

IPA IMP. CONTAINER I.D. /57 A © ,L1QUID LEVEL MARKED
H,0, IMP. CONTAINER 1.D. &37) AV LI1QUID LEVEL MARKED o~
BLANK CONTAINER(S) I.D. © LIQUID LEVEL MARKED
IPA ' A
H,0, v
H,0 v/
Acetone I

Samples St?;?d and locked
Remarks

LABORATORY CUSTODY

Received by ~%»,W,/ \QL—Z/&, Date /f@%”/%fﬁ

Remarks T/Zc’(;;/ # FL LA

/S




QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

.

Plant Sample date 2/71/F3

Sample location _K)o. "ZI Recovery date (2//4/f3—

Run number DHUTB Recovered by . <

Particulate sample type M5~ M5-320 M5-450 MSW

Particulate filter number _K;//Z}’—/
Particulate filtger sagmple 1.D. 9/375 & v’
Probe rinse M I.D. 44773 A ¢

Purge train 20 min (check when completed) e
Location of filter in back half égﬁ M. 723
|

MOISTURE

Ist 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt SWP ¢ €329 L3P 9 LiZEs B
Initial wt ftﬂ,i g 573,7 g 5??,4 g ﬁffg FZZ g
Net wt P93 o =tof o 322 s 7] s« _3LY s

Total moisture Zié‘ g 30 % spent

RECOVERED SAMPLE
PROBE RINSE CONTAINER 1.0. _ ¥773 A v

IPA IMP. CONTAINER I.D. ¢477¢/ £~ L1QUID LEVEL MARKED ___ o~
H,0, IMP. CONTAINER I.D. 375/ ¥ L1QUID LEVEL MARKED /
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
A Y3034 v,
H,0, L,
Hzo I/ £z
Acetone e

Samples stored;and locked
Remarks —1 : Zﬂmﬂﬁm
7

A LABORATORY CUSTODY

Received by %M’ /“%o&/ Date /5:7,/5,/—. SIIS
Remarks TR 22
</




g8v-d

DRY MOLECULAR WEIGHT DETERMINATION

PLANT COMMENTS:
pATE 1</ (1 )3 TesTno_ O S
SAMPLING TIME (24-br CLOCK) __{ 8 00
SAMPLING LOCATION __ Dp Leat 2
SAMPLE TYPE (BAG, INTEGRATE TINUOUS) ) SAZ
ANALYTICAL METHOD _COIRS A T
AMBIENT TEMPERATURE _ 7 0
OPERATOR ___A|X
ORSAT LEAK CHECKED
RUN ! 2 3 AVERAGE MOLECULAR WEIGHT OF
acTuAL | oo | AcTuaL wer | AcTuaL r VONLEUTM i MULTIPLIER STACK (.Ali g:;av |BASIS)
GAS READING READING READING Mq. ‘mole
0 WY AV Y g | e
R4 s |12 ~ Py
02 (NET IS ACTUAL 07 2
READING MINUS ACTUAL _ , /100
€0, READING) /.0 |32 | /L1 3.3 j'Z(
CO(NET IS ACTUAL CO
READING MINUS ACTUAL B/100
0, READING)
N2 (NET IS 100 MINUS
2 2100

ACTUAL CO READING)

TOTAL




EMISSION TESTING FIELD DATA
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EMISSION TESTING FIELD DATA
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EMISSION TESTING FIELD DATA é
PLANY B CITY DAYE SAMPL ING LOCAT ION SAPLE TTPE Q‘
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EMISSION TESTING FIELD DATA
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant __ Sample date _ 2/}, /f3
Sample 1ocat1on ’Bo\%/-' (e f Recovery date z/////‘3'—-
Run number QLP S"i Recoyered by )Gﬁ
Particulate sample type M5 M5-320 " M5-450 Mo
Particulate filter number 3575/&@/ v’
Particulate filter sagmplie 1.D. V5ﬂ/ 13 v
Probe rinse ML 1.0. _¥3p A
Purge train 20 min (check when compieted) \/
Location of filter in back half Egz &f ZPZ,:
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt SHF e LY ¢ thz 9 6/9 ¢ _72ZF
Initial wt Vﬂf o CMf o s s SHZe (Ll s
Net wt _fPlo ¢ 2 2 39.] ¢ /2.7 ¢ 90,7 9

Total moisture [é z,é g Z{ % spent

RECOVERED SAMPLE
PROBE RINSE CONTAINER 1.D.  #3fp A L~

IPA IMP. CONTAINER I.D. ¢/ A - LIQUID LEVEL MARKED /
H,0, IMP. CONTAINER I.D. Y3j2 A v L1UID LEVEL maRkED
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA JA A
H,0, L -
H20 i /,
Acetone <«

Samples Stoﬁd nd locked
Remarks ‘ﬁ MWUCL_.

LABORAT RY CUSTODY
Received by %*M/ &%Z& Date /Jcﬂlél /7&3
Remarks /e« 7 ZLc/
77




QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant B Sample date Z//, /P33

Sample location ﬂ‘/g—ﬁ-zg Recovery date ‘L//,a /f;-

Run number fB— Recovered by <

Particulate sample type M5 / M5-320 ’ M5-450 M5SW

Particulate filter number éj zz0é2_/

Particulate filt ple 1.D. By B
Probe rinse @(‘% 1.0. Y344y A —
Purge train 20 min (check when comple /

Location of filter in back half é}z [\M_; Z,vbf»/

MOISTURE

1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt SW7 ¢ BT ¢ P « LHEI ¢ LLSH g
Initial wt f'fzdé g é‘ 2,1 g _.S_EZZ g é P‘ g _C@ig
Net wt ??l g “52429 %.9_ g _Zéi_g _2:1.9

Total moisture Mg _th’__ % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINER I.D. YIvd A 1/
IPA IMP. CONTAINER I.D. ‘/,’f(ﬁ LIQUID LEVEL MARKED ,/
H,0, IMP. CONTAINER I.D. S@g;A o/ LIQUID LEVEL MARKED /
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA {3 -~
HzOz ./1
H,0 N
Acetone 9% - /

Samples Stﬁd and locked

Remarks e,‘y\e&n_ p,;a)( n M*é.&m——

: ;/:' LABORATORY CUSTODY
Received by e YO @/L/Q/ Date /f')’d,{e‘{?; /L

Remarks o B PLG
<P




QUAD TRAIN SAMPLE RECQVERY AND INTEGRITY SHEET

Plant ) ______Sample date Z////ﬁ

Sample loca‘tion &\/Mfzr Recovery date %é 4/[;

Run number (a(‘, MFE Recovered by M}

Particulate samplie type M5-320 M5-450 M5W

Particulate filter number %}/lﬂfl/

Particulate filter sample I.D. 7 3

Probe rinse m 1.D. ‘(3;1/! ¢
Purge train 20 min (check when complete

Location of filter in back half £0}} :lwl 7—\5—3/

MOISTURE

1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt 0'7érg éé /0 g QZZJ g _éﬂﬁ_g mg
Initial wt AS ¢ KO ¢ 3924 « 3 ¢ Pl
Net wt 00 ¢ =297 29 ¢ (SS9 2O s
N Total moisture H 2, 2 g 20 % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINER I.D. g72f 74
IPA IMP. CONTAINER I.D. 43 §¥A .~ LIQUID LEVEL MARKED <
H,0, IMP. CONTAINER I.D. 4294 AV LIQUID LEVEL MARKED iyl
BLANK CONTAINER(S) I.D. - LIQUID LEVEL MARKED
/
IPA v
HzOz /
H,0 Z
Acetone o
Samples stored and locked
Remarks =< /
7 LAB@USTODY .
g / / / .
Received by e o /%/Zzﬁate /W/%Eﬁ

Remarks A e, & 400/
e
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant ) sample date 2/1//F3

Sample 1oc‘at1'on Ig\%—#ZJ Recovery date ' 7////';

Run number _M/ Recovered by bgfps

Particulate sample type M5 o M5-320 " M5-450 M5W

Particulate filter number 35/31 ng o

Particulate filter sgmple I.D. 43Go B v~
Probe rinse 9&82% 1.0. __¥3%p A v~

Purge train 20 nﬁn (check when comple{zd) /

Location of filter in back half . I\«d. 245
l
MOISTURE
1st 2nd 3rd 4th
impinger impinger impjnger impinger Silica gel

Final wt SK.F g (2056 K1 VAR A K__Zg"g
Initial wt HEE o (0B S3F) ¢ 0¥ ¢ £S5
Net wt )50 g "'ﬂi'? o AW ¢ _MZ o 3P g

Total moisture M g __;Zi’__ % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINER I.D. y790 A o~

IPA IMP. CONTAINER I.D. ¥949] A . ’ IQUID LEVEL MARKED /
H,0, IMP. CONTAINER I.D. ¥79X A Y L1QUID LEVEL MARKED .~
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED /
IPA .
HzOz tl/,
Hzo w//
Acetone e
Samples stor nd locked

Remarks

M&él(:w, "
TMM;M% —ua (84 fauég:

ﬁ LABORATORY- GUSTODY
Received by éj%/(&“nc«;/‘ 4 {4 Pate /C'T%’/é;/%/j
Remarks ST S ALl
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DRY MOLECULAR WEIGHT DETERMINATION

PLANT , : COMMENTS:
oaTE__ 2 - // F3 TESTNO_Ca
SAMPLING TIME (24-hr CLOCK) /.2 5D
SAMPLING LOCATION ___ R, /c 2 72
SAMPLE TYPE (BAG, INTEGRATEDS CONTINUOUS) D S/ L
ANALYTICAL METHOD ___ (O <45 -
AMBIENT TEMPER%}; VO
OPERATOR L4~
ORSAT LEAK CHECKED

RUN 3 AVERAGE MOLECULAR WEIGHT OF

ACTUAL wer | ACTUAL er | ACTOAL e VONLEUTM i MULTIPLIER smc»;'1 GA; (gnv ?AS!S)
GAS READING READING READING g- 10 fo-mole
w2 AR A AR VY J3.6_|
1] . P i ’) y .

02(NET 15 ACTUAL 0
READING MINUS ACTUAL | - (1 — T %10
€0, READING) /6. | 2,510/ |os 28
CO(NET 15 ACTUAL CO
READING MINUS ACTUAL 210
0, READING)
N2 (NET 15 100 MiNUS 2 100

ACTUAL CO READING)

TOTAL
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EMISSION TESTING FIELD DATA
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QUAD TRAIN SAMPLE RECQVERY AND INTEGRITY SHEET

Plant Sample date 2./, /3

Sample location ﬁ,,;( ,Q,,D\d Recovery date z//;/f')’

Run number 7T A N’§B Recovered by \po/ 1 K .
Particulate savmp1e type M5 M5-320 ~ M5-450 /Msw -Bo
Particulate filter number 3§ 3/)25 .~

Particulate filter sample I.D. %344 /3 e

Probe rinse _ Hy D 1.D. Y39YA

Purge train 20 min (check when compieted

)~
Location of filter in back half _ Arkmen Mt]/,%

MOISTURE

Ist " 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt SI3 ¢ _¢HL g A éﬂ/ﬁ ¢ (24
Initial wt SOC0 9 4239 o 7129 SHZs 77242 g
Net wt £3.% ¢ -323¢ 29% ¢ _(67 ¢ 309 s

Total moisture Zﬁ: Z g % % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINER 1.D. 4394 A v
IPA IMP. CONTAINER I.D. <705 A/ LIQUID LEVEL MARKED L/
H,0, IMP. CONTAINER I.D. ¢ 74, A LIQUID LEVEL MARKED __
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA ¥3277 6 . J
H,0, Y37¥ A v v
H,0 Y3179 # V4
Acetone V770 A A Vi

Samples stored,and locked
Remarks - WReq cép-%t M‘i\kg_,
— 7

y : LAB/DRATO CUSTODY

/ Vi c - /f P
Received by %W/ \' At Lc_ Date /5 A=y I
Remarks //f’/dy = 4/&/




QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant ) : Sample date 2/ 11 /P3
sample location R,.lea ﬂJ\U Recovery dat %/}3
Run number "[f-} MS R Recovered by j@[j} '
Particulate sample type M5 v M5-320 { M5-450 M5W
Particulate filter number k‘%og 2z
Particulate filter sample I.D. 4397 B
Probe rinse Acetonc 1.0. 43 77-ﬁ v
Purge train 20 min (check when completed)
Location of filter in back half _ (Gzsae J(“-’fv"j“( ‘%)
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt 5’?3”,2 g 4%7 g é%ﬁ? g ‘/ZLQ Mg
mitialwt S0%Z¢ %Y ¢ _LlPs SHye £6 ¢

Net wt W0 ¢ =322s 330 ¢ 42Y

Y80 o

g
Total moisture ZQ’ .2 g /0

RECOVERED SAMPLE

% spent

/

e

PROBE RINSE CONTAINER I.D. Y397 A
IPA IMP. CONTAINER I.D. Y795 A > LIQUID LEVEL MARKED
H,0, IMP. CONTAINER I.D. 4399 A A1QUID LEVEL MARKED
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA 49774 ¢ Vv
HzOz v l/
Hzo - J
Acetone ‘/'?7 ¢’ —

Samples st and locked
Remarks [Q&r caé?Ll el
7

B LABOR TORY CUSTODY
Received by %7!4/ @ Date- /ﬁ%/é‘ /73

Remarks ¢ e, 77 #0607
Y



QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Sample date R/ [F3
Sample location BDIZ‘Q ¥y v Recovery date /‘L//,//L}
Run number ‘7 / Mj,[)w Recovered by )Qﬁ} o
Particulate sample type M5-320 " oms-as0 L Msw-2l0
Particulate filter number MZ}Z /
Particulate filter sample I.D. Y00
Probe rinse #16 I.D. V?OOL -
Purge train 20 mi'n \(check when completed) X v
Location of filter in back half _ Sz ,1”?341&5413
MOISTURE
~2nd 3rd 4th

impipger impinger impinger impinger Silica gel
Final wt 5%2%9 6¥2s ST4¢s L2y s L s
Initial wt Wil s TlllyYs SYZ2P s L09Y ¢ BAT g
Net wt f30¢ ~%2¢ %00 ¢ (20 ¢ ZH% s

Total moisture (é’ﬁ,i g 3’@

% spent
RECOVERED SAMPLE .
PROBE RINSE CONTAINER I.D. _ %00 A -
IPA IMP. CONTAINER I.D. Yvol A v LIQUID LEVEL MARKED v
H,0, IMP. CONTAINER 1.D. _ ¥¥02-4 .  L1QUID LEVEL MARKED ___/
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA APTTA Y //
H,0, Yizr gt e
H0 Y779 A~ Z
Acetone GiTL A wi Z

Samples storeb d locked ; i
Remarks Pt )

/% c LABORATORY CUSTODY

_
Received by \ o o \L//LV/MQ/ Date S Fe o /L3
Remarks A c« # #0&/

J




QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant ' Sample date 2/, /r=z
Sample location R@I,ﬂ\ ) é, v Recovery date ,27,//[3
Run number TD™MS R Recovered by 'Mg/ T
Particulate sample type M5 o M5-320 M5-450 M5W
Particulate filter number 353//2! v
Particulate filter sample I.D. l/JO 3/& e
Probe rinse A'Lfg-j’ou( I1.D. 9[‘/0%//
Purge train 20 min (check when completed) /
Location of filter in back half Mw L4 -4 @L&
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt 5?[.2

WA BA AR/ R 545

g
Initial wt Y92L 9 (D0 s _LO0LC s S92 ¢ Hldo g
g

Net wt § é’fc

—$Lbs M0 s [0Z s 30F s

Total moisture ZZQQS g ﬂz % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINER 1.D. %03
IPA IMP. CONTAINER I.D. t/fod 4~ L1QUID LEVEL MARKED ___

H,0, IMP. CONTAINER I.D. YYoS# . L1QUID LEVEL MARKED _ .~
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA 43717 - v
H.0, #477¥ AY v
Hzo ‘/ ’7 o i/,
Acetone 7L pd V4

Samples storeg and locked
(%7
Remarks -

LABORATORY CUSTODY

g —
Received by ce \Wléz Date /O—Ae 4— /L3

Remarks /ZK,;{;_, #2000/
4
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DRY MOLECULAR WEIGHT DETERMINATION

PLANT , COMMENTS:
DATE 2. /) X3 TESTNO_7 Y

SAMPLING TIME (24-hr CLOCK) /'(as/

SAMPLING LOCATION AP

SAMPLE TYPE (BAG, INTE Wrmuousﬁ Bl

ANALYTICAL METHOD vl

AMBIENT TEMPERATURE, 70 -
OPERATOR def ZA/

ORSAT LEAK CHECKEH” | /

1 2 3
RUN AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS reaone | "ET | Reaomie NET READING NET VOLUME My. 1b Ib-mole
COy 3 7[ /3 fl ﬁ/ L/ 44100
[SF_V2f )34 . ARE
02(NET IS ACTUAL 0,
READING MINUS ACTUAL , 32100
€O, READING) 6.0 V.0 /L6 |2.L 2 b
CO(NET IS ACTUAL CO :
READING MINUS ACTUAL 2 /100
0, READING)
N
2 (NET IS 100 MINUS B 100

ACTUAL CO READING)

TOTAL




EMISSION TESTING FIELD DATA
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EMISSION TESTING FIELD DATA

SNPLE TYPL

PLANT & CITY [V ] SAMPLING LOCATION
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EMISSION TESTING FIELD DATA &-C
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EMISSION TESTING FIELD DATA
YU RET DATE SANPLING LOCATION WLE TYPE &-d
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant . sample date /71 /P3
Samp]e—{ocation rﬁi&-ﬂd\ 2= Recovery date. ‘2//g/}>3

Run number f H' Recovered by Mf

Particulate sample type M5 / M5-320 M5-450 M5W

Particulate filter number ‘ZZ/_%Z. v
Particulate filter sample I1.D. (0475 v
Probe rinse M&_ I.D. ‘/‘foél—/

Purge train 20 min (check when comp]eVd)
Location of filter in back half @ Ly 24%
1
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt S2Z 9 (21s _LHTs L1235 PEL s
Initial wt 2 g (7279 _LO5Eg 033 FOLs g
Net wt 430 ¢ “24Fs _242 ¢ M0 o _ZSZ s

Total moisture “.é g ZQ % spent

RECOVERED SAMPLE
PROBE RINSE CONTAINER 1.D.  Y¢0( 43/

IPA IMP. CONTAINER I.D. Y0 " LIQUID LEVEL MARKED
H,0, IMP. CONTAINER I.D. “Ys0f A A 1quip Lever marked
BLANK CONTAINER(S) I.D. , LIQUID LEVEL MARKED
IPA g
H,0, <«
fi,0 —
Acetone e -

/

Samples stoLannd locked .
Remarks J:lri V—AM magu.w/ '/2- age_&ﬁ, {:‘J)".
5 Y / 8

% ) LABORATBRY CUSTODY P
Received by ( 2 ez’ Aol Date /M%’,’/fﬁ

Remarks (- LS
/ ;;/




QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant : Sample date 'Z///AO‘?
2,

Sample location Bﬁ%r ,UaA ZH Recovery date
Run number ?BN\S?P‘/OD Recovered by )0 /;)3

Particulate sample type M5 / M5-320-P/ ' M5-450 MSW
Particulate filter number 2€Z/12/ V

Particulate filter, sample I.D. ‘/5/0?} 4
Probe rinse W I.D. (/‘/0'7/4 d
/

Purge train 20 min (check when completed
Location of filter in back half h\z. g 247
|
MOISTURE
st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt SHF o L¥L0 g _CHP ¢ LHz 9 _L950
Initial wt ¥olo ¢ LUF o SH0Zs _LZBFs _FLIO s
Net wt 40,9 ¢« -2%s 206 ¢ _ 3% _ZL0 g

Total moisture 22&; g __‘E_C:_ % spent

RECOVERED SAMPLE
PROBE RINSE CONTAINER 1.0. YYOTH-

IPA IMP. CONTAINER 1.D. Ydto A LIQUID LEVEL MARKED S
H,0, IMP. CONTAINER I.D. YY/(A4 . Liquip LeveL marked
BLANK CONTAINER(S) I.D. . LIQUID LEVEL MARKED
IPA 774 —
HzOz r. v J/l
H20 b / -’/
Acetone < -

Samples stored and locked
Remarks i/&-/ - gpln (’M[; W&\u««.—
f k)

. LABQRATORY CUSTODY

Received by %p,u/ sz vate  /THls S

Remarks _ ff e, = #4007
Ve /

[

B-22



QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant ______ . _ sample date _ 2/ [83
Sample 1ocationc},qp[ ,{,6 Z Recovery date fl//bl/f;
Run number '? MSE Recovered by Mj

Particulate sample type M5 ~ M5-320 M5-450 M5W

Particulate filter number _ 3427 )20
Particulate filter amiie I.D. y_gggé v
Probe rinse Ai I.D. ‘/‘//2 v

Purge train 20 min (check when completed) e
Location of filter in back half Y R

MOISTURE

1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt ﬂr g 43'2[ g él’é :i g _éﬂi g m g
mitiatwe  FI0L o LLO0L s STZ e bis) o UL s
Net wt 9 ¢ 235s 20L s _fuZ o _Z2ZP s

Total moisture ﬁ,_ér_ g _é_s‘_/__ % spent

RECOVERED SAMPLE
PROBE RINSE CONTAINER 1.0.  Y¥724 .~

IPA IMP. CONTAINER 1.D. jWZ;‘ / LIQUID LEVEL MARKED e
H,0, IMP. CONTAINER I.D. Y414/ A /L1qUID LEVEL MARKED v
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA 4
H,0, <
Hzo /l
Acetone yd

Samples stcﬁd and locked
Remarks :ﬁ&,—/’&b&w (US&:?[,, M.za(«'u,\.._,

LABORATORY CUSTODY

Received by %)’L&ﬁ/ x&/j/i—éczc/ Date /Meo' Yz

Remarks 4l ## 22¢ /
avi




QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant sample date _ /17 [/Z

Sample location \-)(gp ,(} ﬁ Recovery dat z//Z/ﬂ
Run number XS MSEP Y00 Recovered by :Dﬁ’/és

Particulate samp]e type M5 M5- 320—?@15 __ M5-450 M5W
Particulate filter number M//OZ v
Particulate filtef sample I.D. %f/g’%:/

Probe rinse 1.D. W/S’ﬂ
Purge train 20 min (check when completgd)
Location of filter in back half )f ,\M,/) i,i-Z,
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt S0/ o 4329 SUL ¢ L8B30 9 _£3CP s
Initial wt #7l s IS s Y43 ¢ L/As" 9 FPOPL 9
Net wt N0 ¢ B3b¢ A3 ¢ 4S5 _2ZAZ g

Total moisture ’753 g ﬂ:__ % spent

RECOVERED SAMPLE

¢ ~
PROBE RINSE CONTAINER 1.D. __ 74/9R
IPA IMP. CONTAINER I.D. VL&, L1Quip LEVEL MARKED
H,0, IMP. CONTAINER I.D. Y178~ Liquip LEVEL MARKED o/
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA - <,
H,0, v
Hzo //
Acetone -

Samples stored and locked

Remarks ‘*‘,Vflu c}d Waé

A%QBA‘ORY CUsTODY
AL NTAAE
Received by e’ AL A6 Date /é(% 4~//@

Remarks 4€§é A A7



GL-9

PLANT

DRY MOLECULAR WEIGHT DETERMINATION

DATE___ L /[.}3 TESTNO___J
SAMPLING TIME (24-hr CLOCK) ___/ 7AS
SAMPLING LOCATION __ B0 : Jexe # 2

SAMPLE TYPE (BAG, INTEGRATED, CONTINLIOUS) J%Z

COMMENTS:

ANALYTICAL METHOD AL
AMBIENT TEMPERATYRE __ 70
OPERATOR ) Vad LA
TR // /
ORSAT LEAK CHECKED 7/ _
RUN AVERAGE MOLECULAR WEIGHT OF
ACTUAL wr | AcTuaL er | AcTuaL e VONLEUTM i MULTIPLIER STACI:“ (,A'i f:;RY :sAsm
GAS READING READING READING g- 1 h-mole
co 5 “o0
2 /3.3 /331 /33 /3.3 /3.4
02(NET IS ACTUAL 0,
READING MINUS ACTUAL 32100
€07 READING) Jbo |27 /6.0 |47 2,7
CO(NET 15 ACTUAL CO
READING MINUS ACTUAL 2100
0, READING)
N9 NET IS 100 MiNuS
2 B 109

ACTUAL CO READING)

TOTAL




EMISSION TESTING FIELD DATA

PLANT 3 CITY DATE SANPLING LOCATION SNSLE TV
TFF LRI BRI E e el s e o fope [ oL p s e Tt e [ e e T
) 1 Aua/$3
e 0. OPERATOR ﬁ% . :3?5.;) ‘?E?‘s::io) FILTER MBBEA(S) o::(‘:. :.l':c'zs; 'llcll'l:(‘ m.(o.u pack
slafafefsfelofofo]ealsefsafafse[sspss]srfrajon pelusfurusfasasTaslasfasfassc] ssTaafssse]ss [saaoso s aof s [aafusea]as fusjarfasfosfso]ssfsafsssass]sa s fua[ss[oefu[scfes s asus[s oJonfssfro]ni]rala]rajs]  [ro]se]oe PT = 377
WMMSE) K 3 L1 1 ASXoa sy s a WB s “SWlloz-28
" Y O -99
ot scxee a0 o PP i el 2 | et ] o | ko || % Q =7
v[ala[a]s e[ e Ts]alo s Jeas alvelos psfospapsshisfaeeafaszelasTas]as prafasfso] s na[aslsalns [ss]srlaafs[aof e sfararfacfas Jasjar as assals fsa]sslsafss[se]s fsa]selec s qaa]es[sajosfusfsrfas]esliafrafra]aafraosfrafusfoaf s ]
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TRAVERSE CLOCE TING GAS RETER RIADING VELOCITY ORIFICL PRESSURE STACK DRY GAS RETER . PUnP SANPLE BOX INPINGER
roiny SANPLING (24 ht 3 SEAD DIFFERENTIAL TTNPERATURE TEMPLRATURE vACuUun, TEAPLRATURAR TENPLAATVAS
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EMIS510ON TESTING FIELU DATA
nast & CITy DATE SANPL ING LOCATION SANPLE TYPE
e [efs [sDr[s [ Jufufa]opdufsfofape b felnfamsn]opsInfe] nnfupe s]efarfseffeofarfarfosfea]os JoJofaeJo]se[sofse[sfass[ss s fsafs e Joforsa]os aferfssfosfe]nffa] sl fre]n]s
S . 12/1/121/1&2 L UM W2 AT L vt L PS8 L1104l

L.} BAR. STAYIC STACK INS PITOT | THEM PAGE
am . 0PERATOR Tewr | engss, | eacss FILTER mpaEa(s) ointn ‘:st, TUSE | g,
(°F) T(in, ng)! (im. uzo) . [

10000000000 200NN InnEnDnmnnon wafnbaps]u]susfse]eulofues feefofa[sfs R defa]s: sofosfeJofaffis[nfi]nfialn] [
24m38 | AR Ah JA s 11693027 cld ) 3830950 1 1 1 113 AR L s L1411 1AFA2 49,

PROSE LUNGTH AND VYOS X (1 I:o”x’:(‘) ':‘o:l:o' :‘:‘: it e ".,u..:‘ cu::g: FACTOR Facton W 8 WAT 01 " .&ﬁn
] l!l!) !4 Es[l]l]o]o[ulu]n]n[u]um]u)]ulno NRAOED u]u]n[n[n ”l"l‘%gl"[" wjrifae)sfeof e JorforLeafas JaoJasfesfas]sa u[u[u[u]u ss[s fsalo[oefe qaafofssjos [safor [saJssfo]n]rafalras [iafrng e 1n

AgS, vy ARG 08 VAR S 4 [4a/4 1%4’1113249. ide la1 14

0 3 VZI 5 BESTRED | XCTOXT SRS R E P

e.?f oFF) 313 571 59 213221 3/¢

zis]efrojufrafradishshie | viaid20]20 I 223[23]24]25]26]2 A28]25 Jo]JIIJ?IJJ]JJIJSIuh?‘rJITJO laojarferjedfesfasfae]arfedacfsofsi]s2] 53 54 [salsel iz

TRAVIASS CLOCK TIME | GAS METER BEADING | VELOCITY ORIFICE PRESSURES STACK DRY GAS METER . runp SARPLE BOX INPINGER
roliny SANPLING (24 he w) .‘) MEZAD DIFFERENT AL TTAPLRATUAR TEMPLRATURE VACuuN, tmtuwn TENPLAATUAS
MARRER TINE ,min CLOCK) n’’ (Ap.’.ll.lao (an) .tn.uzm (f.l." NLET SUTLET 4a.8g

L% ) 377 Q72 3221 3
20, | §s52 ?3 2,69 0,2;(_ aff] 39 kv d K 4o 330 3577
30, | qoo | 433 .zgz &9 od. O, 841 32f A S '

M 4

i

s 7| 33| _H

g i) o | 44Y 400 0,69 ogf | o,8% 32/ 40 B ‘/g"z 32y so
=

Kwi

52

~ 30, 920 337 %9 2,841 Q¥ ] 322 bF Go S\ 334 ]| 32¢
% | 930 6,700 0,70 azs| 4I5| 323 70 7] _Leo] 33¥] 33¢
2, 2% /of o 77 g 70 0,951 o35 83 Z0_| 62 GoST 33¢] 325]
54. 950 167; | a7/( 36| QI&| 324 7/ A ZeST 335| 332
0, | tooo 473 :a 27/ &3¢ | o856 324 7/ &7 751 332 330
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EMISSION TESTING FIELD DATA

mANY B CITY DAY SANPLING LOCAYiON SAPLE TYPL
gppon s eTofs[usJalvshalwsTisToalsspsofrofaefrfasleefasTas o jralasse] ooz shsa[ s o] s Poassfsofas]erfasfacfss fusfsrfoafisfsofsofsfssfsaTss]su]s fsefos [oofa ez oJua]os [sa[ss[saJssfro] s [ra]a[ea[isTos[ro] e s [of
. _ 1 Pq/%t / 14T (T &R 5t
Lz
aun 0. OPLAATOR :‘:‘-3 ‘ l'?.s.;' ‘:v::?s:‘s:m FILTER MBwER(S) oy Ddnes) 'ILJ:‘)(' m.!:t ",“ s
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EMISSION TESTING FIELD DATA

SNPLE TYPE

PLANT 3 QY DATE SANPLING LOCATION -
aopar “Ll]l]olullﬂlﬂpﬁclnlulnrlululzulxl[n[n[u]nTnIn|u|n[)o[n]n]u w[nsfafafssfeofarferfaesfeafes fofor[eafisso]si[s [ s [s S fssfss e sz [oofse[os Jo o sa oo o]0 nuupsfisifn]nls
] . - /2B 1 uaT W) EPST i ISPt tit1aa]
- o | s | s e woacs e, |
s [asfafeifoafosfie]s e fapo Be[n[uaias[ss[eslrafa] o wn[ufseshs sl [e]afoafofsfs JeJoJafofap s o spfederfafofsefeskefersafsslafnfialnrairs] [Fofa]ie]ed
B 2N WX A T AT TN 27 ' YT F S AL
PROBE LENGTH AND TYPE ) — W ,:o?:g !:'o:(.:;.T:(:(: oy u.l:‘Tﬂ‘g: mcron | racron AT Se1|weAT a1 W .é‘:i?
sfafafs Jafe]s JeTofefusfafsafsefspesfiafue oo ufoslacfssfuslarimafosfsa] s npalnsiifarfsefssfesfasforfosfeafes fosJarfesfos]salsiafsfa]ss]se Sfsafos oo quafe[sapos fsafo fsa s o[l afs]]rfnfn
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QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Sample date Zﬁi/f3

Sample location E&” ¢ Z;q Recovery date 72//2/}3,

Run number 24 MS B Recovered by )64&)5 '

Particulate sample type M5 o~ M5-320 ' M5-450 M5W

Particulate filter number _ 38757 /DL +°
Particulate filter sample I.D. ‘f‘//&_g’ -~
Probe rinse ‘)J},(,%A{ 1.D. L/(\/}gﬂb

Purge train 20 min (check when completed)
Location of filter in back half Lot \g. 243
|

MOISTURE

1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt éEZf g éﬂ:l g 0.5 g A _MQ g
Iitial wt SO, 3-¢ 6750 ¢ SESL g bo0f 3 _f07C9
Net wt _i ?,{g "%.i g z/“a g /?.7 g _ﬁfg

Total moisture [59,2 g __i@__ % spent’

RECOVERED SAMPLE
PROBE RINSE CONTAINER 1.0. _ YY/1C A&

IPA IMP. CONTAINER I.D. {/[9 A 7 Liquip LEVEL MARKED __
H,0, IMP. CONTAINER I.D. YL ./ L1quip LEVEL MARKED __
BLANK CONTAINER(S) I.D. ( LIQUID LEVEL MARKED
IPA ¢377 ‘ 4
HzOz / /
Hzo l// (/
Acetone - v

Samples storizl:/r;d/ locked , - 2 |
Remarks g /M\;‘_@fi 'M\H—«—» (_&"é’)

é?/%/ , ORATQRY CUSTODY
Received by Uiz’ IL e Date /5%¢{~ <
Remarks Tl # FLL/

i




QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant - r Sample date J//Z/f}
Sample location l"'{wﬂ?, Z - Recovery date Z// /f—g—

Run number ﬂws K Recovered by )@/7):

Particulate sample type M5 v’ M5-320 M5-450 M5W
Particulate filter number 2 0 v’

Particulate filtgr sagmple I.D. 5/7// v
Probe rinse M I.D. c/Z,/,f— o

Purge train 20 min (check when c thEd)

Location of filter in back half W Z,‘FS/

MOISTURE

Ist 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt SISl o b3 o £Y29 o €M7 o _PZ49 s
Initial wt SO 9 G615 e ¢/20 ¢ STT A7) s
Net wt pfe s =202¢ 3 (PO 3824

Total moisture _[_ﬁ g _ﬂ’_ % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINER I.D. VVZ{A v

IPA IMP. CONTAINER I.D. Y774 L1quid LEVEL MarkeD  ~
H,0, IMP. CONTAINER I.D. /224" L1quID LEVEL MARKED __
BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED
IPA . /
H,0, e pd
Acetone o /

Samples store and Tocked

LABORATORY CUSTODY

Received by 57%/ . v/‘%,éﬂate /ff%@%—*/ﬁ@

Remarks Jels,. FELLL/
77



QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant . . Sample date Z//L/?B
Sample location ‘ \1@4" M\z ' Recovery date ,7? /75
Run number ?CHS’B Recovered by P 5
Particulate sample type M5 / M5-320 ’M5-450 M5W
Particulate filter number 3£3) /04 v’
Particulate filtgr sample I.D. LfS/Z,‘/ v’
Probe rinse m‘ 1.D. f¢2ﬂ/,4 v
Purge train 20 min (check when completed) L
Location of filter in back half j(/{.\u.]p \ 2’4_3
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt SUZ s b s s (U7 ¢ AL 9

Initial wt HYL o CUE- o SYZ)e DD o FGT 9
Net wt 07 ¢ ¥2s HT ¢ M0 37

Total moisture [2_’3»_,[ g 5.5/___ % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINER I.D. {/5/21/4 -

IPA IMP. CONTAINER I.D. ~/L1QUID LEVEL MARKED
H,0, IMP. CONTAINER I.D. ff/zll’ ./ L1QUID LEVEL MARKED ___~
BLANK CONTAINER(S) 1.D. LIQUID LEVEL MARKED
IPA /
"8 o =
Acetone 7Z 7 £ [

Samples stored apd locked
Remarks kﬂ‘ef W&u— C}e‘f; »ugég.:

, LABOQRATORY CUSTODRY pa
; ATORY COST )
Received by %7&4,‘/ & ﬂ'é’(ﬁ/’ Date /Z;i%éf/ £

Remarks Aoc; .7 FoL/
77



QUAD TRAIN SAMPLE RECOVERY AND INTEGRITY SHEET

Plant . Sample date 2//2/}3

Sample Jocation M ”0, f Recovery date /2/2/[’3

Run number ?DMS’& Recovered by %jés -
Particulate sampie type M5 M5-320 ’ M5-450 MSHW

Particulate filter number 28 3//0F v
Particulate filtey sample I.D. YY2IB _
Probe rinse A 1.D. 4/4/2,74 e

Purge train 20 min (check when completed)

I A S e

Location of filter in back half . }x,(p N
i)
MOISTURE
1st 2nd 3rd 4th
impinger impinger impinger impinger Silica gel

Final wt ﬁj_g émi s (N ¢ (291 s f3)3 q
Initial wt Y 9 LI o SHE « LUL ¢ _f002 s
Net wt Y 9 b 387 ¢ 2% ¢ _307 9

Total moisture Zéﬁ:ﬁ g 20 % spent

RECOVERED SAMPLE

PROBE RINSE CONTAINGR 1.0. ‘A 274

IPA IMP. CONTAINER I.D. 4/7PR_ Liquip LEvEL maRkeD

H,0, IMP. CONTAINER I.D. Y 4 . L1010 LEVEL MARKED __
e
=
Z
\f

BLANK CONTAINER(S) I.D. LIQUID LEVEL MARKED

IPA
H20,
Acetone

Samples stored and locked .
Remarks

LABORATORY CUSTODY

Received by (%7&44/ 1&2/%4(@ Date /5'%’% /SI3
Remarks __ /2L ¢» A~ HOL /




v8-d

DRY MOLECULAR WEIGHT DETERMINATION

PLANT _ _ COMMENTS:
oaTE___ (2. 53 qestao__C 7
SAMPLING TIME (24-hr CLOCK) __/©/ 5
SAMPLING LOCATION D0 g P
SAMPLE TYPE (BAG, INTEGRAT com Nuouslz”/}f ¢
ANALYTICAL METHOD Ry <
AMBIENT TEMPERJYURE, £
OPERATOR )
ORSAT LEAK CHECKED”" 7 [
1 3
RUN AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS Reaoie | 67 | reaone | MET | meaomc NET VOLUME Mg. b tb-mole
€O, L ; 2 /3, L 4100
/\31 /\3[ é‘ /\j/ ("J /\/ L) d
02(NET IS ACTUAL 07
READING MINUS ACTUAL o _ - 2100
€0, READING) (6. 2.5 /6,1 |25 A
CO(NET IS ACTUAL CO .
READING MINUS ACTUAL 2 /100
0, READING)
N2 (NET Is 100 miNUS 2
100

ACTUAL CO READING)

TOTAL




EMISSION TESTING FIELD DATA

nANT 3 CiTY DATE SAMPLING LOCATION SNPLE TYPg
vieh[elstelafo [oleufafuhasllolaps el lnfanflmpslnlwel n w]ns|re]arfse]ssfacfertar]erfaefas foeJorJasfis[a oS s s]ss | Asesolso e Jaafsose]os ssforfssfs el nsfrafnafie]snfoo] e
AONWSN R3] | wenrizt 2\ EaTy 111000 100 EENERERETY
. o o | s | o e woacs oty || [
tiepajefafedrfe g lafjeijoajiafsepsheforfispis pafasfarjsfasfasfus]ofsfaofso] v foalsifse sl e eefe o] feefes Jesfes safosa[sofsasa[sefss[ss s safsoJsdfs Jaz s feeJos o[ feaJos e infralalaprs [P
Lt 11 143927 Tl 100 3831 02K 0 VER L1411 lafiflads] vosF PV'“Z,Z?
. DI~
S o K0 e I o T e I B o P R T e
10000000000 ennrn I nDnonmm s 2;:]). »feo]eiJarfaorfeafas feofar “I‘?’Jl‘ spafssfsafssisefs fsafss oo qaafossejosfeofo