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1. INTRODUCTION

1.1  BACKGROUND

The Emission Inventory Branch (EIB) of the Environmental Protection Agency’s
(EPA’s) Office of Air Quality Planning and Standards {OAQPS) is responsible for
developing and maintaining air pollution emission factors for a variety of industrial
processes. The EPA publishes these data in Compilation of Air Pollutant Emission
Factors, commonly known as AP-42.

In October of 1986, the part of AP-42 that deals with asphaitic concrete plants
was revised by dividing the plants into two major types based on the procedure used to
mix the asphaltic concrete: continuous-mix plants and batch-mix plants. Following these
revisions, and on the recommendation of the National Asphalt Paving Association
(NAPA), EPA instructed Radian Corporation to direct emission testing efforts at these
two types of plants.

Mathy Construction Company owns and operates asphaltic concrete plants that
have been cited by NAPA as being representative of both continuous-mix and batch-mix
plants currently operating in the United States. Radian has already conducted emissions
tests at Mathy Construction’s Plant No. 6, a batch-mix plant.

This report discusses the results of the testing program conducted by Radian,
under contract to the EPA’s Emission Management Branch (EMB), at Mathy
Construction’s Plant No. 26, a continuous drum-mix plant located near New Richmond,
Wisconsin, and one of two asphaltic concrete plants studied for the revision of AP-42.
The testing program quantified emissions of criteria and other air pollutants from the
facility. The test results will be used by EIB to update the asphaltic concrete plant
section of AP-42.

1.2 OVERVIEW OF TESTING PROGRAM

The specific pollutants of interest in the testing program were particulate matter
(PM); PM less than 10 um (PM,,); condensible PM (CPM); sulfur dioxide (SO,);
nitrogen oxides (NO,); carbon monoxide (CO); total hydrocarbons (THC); polynuclear
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aromatic hydrocarbons (PAH), excluding aldehydes and ketones; and trace metals,

excluding mercury (Hg).

Testing was performed from September 23 through 25, 1991. The principal

objectives of the testing were to:

Determine levels of CO, SO,, NO,, and THC emitted from the plant stack.

Determine the levels of toxic metals being emitted from the stack,
including lead (Pb), chromium (Cr), cadmium (Cd), beryllium (Be),
thallium (T1), arsenic (As), nickel (Ni), antimony (Sb), barium (Ba), silver
(Ag), zinc (Zn), phosphorus (P), copper (Cu), manganese (Mn), and
selenium (Se). The Hg levels were not analyzed because Hg was not
expected to be present in the process stream.

Determine the filterable PM,, and CPM fractions emitted from the stack.
Determine the levels of PAHs emitted from the stack.

Determine the quantities of benzene, toluene, xylene, and methane present
in the stack exhaust gas.

Monitor the process operating conditions, including aggregate flow rate,
moisture, and ambient moisture. -

In order to ensure repeatability of results, the above measurements were repeated

in triplicate at near-design operating conditions while the plant was operating on waste

fuel oil.

Flue gas concentrations of CO,, O,, NO,, SO,, and CO were determined using

continuous emissions monitoring (CEM) systems designed in accordance with EPA
Methods 3A, 7E, 6C, and 10. Emissions of THC were determined by CEM following
EPA Method 25A. The EPA’s Method 18 was followed in the gas chromatography (GC)

analysis for flue gas concentrations of benzene, toluene, xylene, and methane. Samples

of PM and metals were collected during three sampling train runs, performed according
to EPA Method 5/Combined Train SW 846 Test Method 0031. The EPA SW 846 Test
Method 0010 and 0011 were used in the collection of PAHs and speciated aldehydes and

ketones, respectively. PM,, and CPM were sampled by means of three test runs, a

comvination of proiocols vuilined in EFA Methods 20iA and 202, respectively. All of

JBS342
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the manual method flue gas samples were analyzed in Radian’s Perimeter Park
laboratory facility in Morrisville, North Carolina.
1.3 BRIEF PROCESS AND SITE DESCRIPTION

Continuous mix plants operate in the following manner. The cold feed material
known as aggregate is hauled from storage piles and placed in the appropriate hoppers.
The aggregate is transferred to a set of vibrating screens and classified into as many as
four different grades (sizes). The classified material then enters the drum mix operation.

The drum mix process uses proportioning feed controls in place of the hot
aggregate storage bins, the vibrating screens, and a mixer, which are used in a batch mix
plant. Aggregate is introduced near the bumer end of a revolving drum mixer, and the
asphalt is injected midway along the drum. A variable flow asphalt pump is linked
electronically to the aggregate belt scales to control mix specifications. The hot mix is
discharged from the revolving drum mixer into surge bins or storage silos.

Drum mix plants usually use parallel flow design for hot burner gases and
aggregate flow. Parallel flow designs have the advantage of giving the mixture a longer
time to coat the particles with asphalt and to collect dust in the mix, thereby reducing
particulate emissions. The amount of particulate generated within the dryer in this
process is usually lower than that generated within conventional dryers, but because
asphalt is heated to high temperatures for a long period of time, organic emissions
(gaseous and liquid aerosol) are greater t-han in conventional plants.

In recent years, old asphalt is removed from the road base and is broken up at a
job site. This material is then transported to the plant, crushed and screened to the
appropriate size for further processing. This recycled paving material is then heated and
mixed with new aggregate, to which the proper amount of new asphaltic cement is added
to produce a grade of hot asphalt paving suitable for laying.

Direct flame heating is typically performed with a drum mixer, wherein all
materials are simultaneously mixed in the revolving drum. Split feed drum mixers were
first used for recycling in 1976 and are now the most popular design. At about the

midpoint of the drum, the recycled bituminous material is introduced by a split feed
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arrangement and is heated by both the hot gases and heat transfer from the superheated
virgin aggregate.

The unit tested is a mobile 330-ton-per-hour-rated unit that is fired on waste oil.
The rotary kiln dryer/mixer is a co-current design similar to that shown in Figure 1-1.
The oil-fired burner fires into the upper end of the kiln and induces air flow around the
annular area between the kiln and the burner. This arrangement provided approximately
30 percent of the air through the burner, with about 70 percent induced through the
annular area.

The rest of this report is structured as follows. Section 2 contains a summary of
the test results. The process is discussed in Section 3, and the sample locations and
sampling and analytical procedures are presented in Sections 4 and 5, respectively.
Section 6 presents results of implementing the quality assurance/quality control
(QA/QC) procedures followed in the test program. Appendices to this report include
detailed methods and procedures, field and laboratory data, and complete calculations

used in deriving the results presented here.
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2. SUMMARY OF TEST RESULTS

2.1  SUMMARY OF RESULTS
This section provides the results of the emission test program conducted at Mathy
Construction Company’s Plant 26. Included in this section are results of manual tests
conducted for trace metals (excluding Hg), PM, PM,,, CPM, aldehydes and ketones, and
PAHs. This section also contains the results of the continuous emissions monitoring
(CEM) for CO,/0,, CO, SO,, NO_, and THC gases, as well as gas chromatography (GC)
results for benzene, toluene, xylene, and methane.

The following list summarizes the significant emissions from Mathy Construction’s

Plant No. 26:

. Of the 15 metals analyzed, 11 were found in detectable quantities. Their
average emission rates (Ib/ton of product) were:

Arsenic 1.80 x 105,
Beryllium  4.81 x 10%
Cadmium  0.66 x 10%;
Chromium  11.8 x 10%;
Copper 6.05 x 10%;
Lead 6.02 x 10
Manganese 11.3 x 10%;
Nickel 15.1 x 105,
Phosphorus  54.9 x 10%;
Silver 1.36 x 107,
Zinc 52.6 x 10°.

e Of the 22 PAHs analyzed, 1 was found in detectable levels. Its average
emission rate (Ib/ton of product) was:

Naphthalene 0.690 x 10™.

° For PM and PM, the average emission rates (lb/ton of product) were:
PM 0.014;
PM,, 0.005;

PM,, + condensibles

JBS342
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° Of the 18 aldehydes analyzed, 13 were found in detectable quantities.
Their average emission rates (lb/ton of product) were:

Acetaldehyde 134 x 107,
Acetone 82.7 x 107,
Acrolein 4.83 x 107
Benzaldehyde 11.2 x 105,
Butyraldehyde/Isobutyraldehyde 16.1 x 107,
Crotonaldehyde 8.62 x 107,
Formaldehyde 203 x 107
Hexanal 10.9 x 10°%;
Isovaleraldehyde 4.10 x 10
Methyl ethyl ketone 252 x 107%;
Propionaidehyde 13.3 x 107
Quinone 15.6 x 10>
Valeraldehyde 6.70 x 107,

The following sections present more detailed discussions of the resuits of this test

program.

2.2 EMISSIONS TEST LOG

Emissions testing was conducted over a three-day period, from September 23 to
September 25, 1991. Table 2-1 shows the emissions test log, which includes the test date,
sample location, run number, test type, run times, and average asphalt production rate
during testing. Testing was performed using EPA manual test methods for six different
analytes. Testing was conducted in triplicate for each type of analyte.

Particulate matter and metals were sampled in the same sampling train by
employing a combination of EPA Method 5 and EPA SW 846 Test Method 0031.
Particulate matter was determined gravimetrically from the front-half filter catch, and
then was combined with the back half for total metals analysis.

The PAHs were sampled concurrently with PM and metals by EPA SW 846 Test
Method 0010 using a dual probe arrangement, which allowed both trains to operate
side-by-side with their nozzles in approximately the same sample location.

Sampling for aldehydes was conducted in a separate train using EPA SW 846 Test
Method 0011.

Testing for PM,; and CPM was performed in a single train employing a
combination of EPA Method 201A and EPA Method 202. An in-stack cyclone with a
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Table 2-1. Emissions Test Log

09/23/91 Stack?® 1 08:30-10:39 193
09/23/91 Stack 2 PAH 13:55-16:06 184
09/24/91 Stack 3 12:36-15:03 147
09/23/91 Stack 1 08:30-10:39 193
09/23/91 Stack 2 M 13:55-16:06 184
09/24/91 Stack 3 12:36-15:03 147
09/23/91 Stack 1 08:30-10:39 193
09/23/91 Stack 2 Metals 13:55-16:06 184
09/24/91 Stack 3 12:36-15:03 147
09/24/91 Stack 1 10:05-11:20 212
09/25/91 Stack 2 PMo/CPM 10:25-11:35 257
09/25/91 Stack 3 13:15-14:30 223
09/23/91 Stack 1 11:05-12:14 195
09/23/91 Stack 2 Aldehydes 15:46-16:41 181
09/24/91 Stack 3 08:45-09:58 140
09/25/91 Stack 4 11:44-12:54 181
09/23/91 Stack M-1 08:30-10:39 193
09/23/91 Stack M-2 13:55-16:06 184
09/24/91 Stack M-3 12:36-15:03 147
09/23/91 Stack P-1 0,/CO,, SO,, 10:05-11:20 212
09/23/91 Stack P-2 NO, THC 10:25-11:38 257
09/24/91 Stack P-3 13:15-14:09 195
JBS343
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Table 2-1, continued

09/23/91 Stack A-l 11:15-12:14 195
09/23/91 Stack A2 0,/C0,, SO, 15:51-16:41 181
09/24/91 Stack A3 NO,, THC 08:45-09:58 140
09/25/91 Stack A-4 11:44-12:54 181
09/23/91 Stack 1 09:20° 287
09/23/91 Stack 2 09:51 287
05/23/91 Stack 3 10:41 287
09/23/91 Stack 4 11:48 290
09/23/91 Stack 5 14:07 279
09/23/91 Stack 6 15:25 270
09/23/9 Stack 7 Benzene, 15:34 270
09/23/91 Stack EU,T,?:;T;'DQ 16:24 267
09/24/91 Stack y 132’1;;‘;6 10:05 212
09/24/91 Stack 10 10:44 212
09,/24/91 Stack 1 11:21 212
09/24/91 Stack 12 ) 13:16 217
09/24/91 Stack 3 13:54 217
09/24/91 Stack 14 14:35 217
09/25/91 Stack 15 10:37 257
09/25/91 Stack 16 11:15 257
09/25/91 Stack 17 11:49 241
09/25/91 Stack 18 12:28 241
09/25/91 Stack 19 13:42 23

2After baghouse exit and ID fan.
Exact times GC samples were shot. Individual results were averaged over the time period during which
manual sampling was conducted.
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backup filter composed the front half of this train. The cyclone captured PM greater
than 10 microns. The backup filter caught PM of 10 microns or less. The CPM was
caught in the back-half impingers.

A combination of CEM and GC instruments was used to sample for 11 other
analytes. To the extent possible, these tests were conducted concurrently with the
manual method tests. Continuous emissions monitoring was operated continuously and
results were averaged over the manual test period in which they were performed. Gas
chromatography measurements were taken on a semicontinuous basis and multiple
readings were averaged over the manual test period in which they were performed.

23 METALS AND POLYNUCLEAR AROMATIC HYDROCARBON RESULTS
2.3.1 OQOverview

The PM/metals and PAH manual sampling trains shared a dual-probe
arrangement, which allowed testing to be conducted simultaneously in separate trains at
the same port location. The PM/metals sampling train was used to determine emissions
of 15 metals (Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, P, Se, Ag, Tl, and Zn) and PM.
The PAH sampling train was used to quantify emission rates of 19 PAHs
(acenaphthylene, ancenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perlyene, benzo(k)fluoranthene, chrysene,
dibenz(a,h)anthracene, dibenzofuran, 7.12-dimethylbenz(a)anthracene, fluoranthene,
florene, indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, naphthalene, phenanthrene, and
pyrene).

Three manual sampling runs for PM/metals and PAHs were performed to ensure
representative test results. The back-half sample bottle from Run 2 of the PM/metals
train was broken during shipment, so only the front half was analyzed for PM and metal
content. |

The remainder of this section discusses process operations, average emission rates,

metals-to-PM ratios, and metals amounts in the flue gas-by-sample fractions.
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2.3.2 Process Operation
Table 2-2 summarizes the metals and PAH emission factor results along with the

process operating data. Sampling was performed in two separate trains simultaneously

using a unique dual-probe arrangement. Total asphaltic concrete production varied

between 217 tons/hr and 287 tons/hr (72 to 96 percent of capacity). Waste oil fuel use ®
was not determined because no accurate method to evaluate fuel consumption was
available.

The PAH emissions from asphaltic concrete plants may originate from fuel
combustion; the volatile fraction of the asphalt cement, if any; and organic residues that
are commonly found in recycled asphalt (i.e., gasoline, engine oils). Because there is no
fuel use information for this facility, the emission factors presented are expressed in
Ib/ton of product rather than 1b/f of fuel oil. During the emission tests, the plant was d
operating at near normal capacity, with Run 1 at 96 percent, Run 2 at 90 percent, and
Run 3 at slightly lower than 72 percent capacity. Although Run 3 of the PAHs was at
the low end of normal production capacity, it was still within acceptable limits (within Py
+20 percent of each other) and was used with Runs 1 and 2 in averaging. The
production rates for Runs 1, 2, and 3 were 287 tons/hr, 270 ton/hr, and 217 tons/hr,
respectively.

Only the metals and PAHs detected are given.in Table 2-2. The other metals and
PAHs were analyzed, but they were not collected in detectable amounts. Eleven of the
15 analyzed were detected (As, Ba, Cd, Cr, Cu, Pb, Mn, Ni, P, Ag, and Zn). Of the 22
PAHs analyzed, only naphthalene was detected. The metals and PAHs detected were @
blank-corrected and reported as shown.

2.3.3 Emissions

Metals

Table 2-3 presents the metals emissions results for the three tests. The date,
metered volume (in dsem), O, concentration, and flue gas flow rate for each run are also
shown. Flue gas concentrations are given in terms of ug/dscm and ug/dscm corrected to

T percent O,. Oxygen concentrations were determined from CEM data (see Section 2.7). ®
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Table 2-2

SUMMARY OF METALS/PM AND PAHS EMISSION FACTORS AND PROCESS OPERATING DATA

MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Date

Production Rate {tons/hr) 287 270 217 258
Virgin Aggregate Rate {tons/hr) 193 183 147 174
Recycled Asphalt Rate (tons/hr) 83 76 61 73
Asphalt Cement Rate (tons/hr) 11.4 10.8 9.4 10.5
Percent of Rated Capacity (%) 96 90 72 86
| Aggregate Moisture (%) 38 36 42 19
Burner Setting - Flame Meter (%) 96 77 51 75
Ambient Temperature (degree F} 51.1 60.2 56.0 558
Ambient Humidity (%) 86 43 59 63
Kiln Exit Temperature (degree F) NA ¢ NA ¢ 347 M7
Stack Flow Rate {dscfm) 18000 17900 17500 17900
Stack Flow Rate {(dscf/lon of praduct) 3765 3981 4952 4233
Stack Temperature (degree F) 326 326 328 327
Stack Moisture {% volume) 311 il 28.8 303
Stack CO2 {volume % dry) 9.2 76 72 8.0
Stack 02 {volume % dry) 10.3 10.0 11.8 10.7
Stack CO (ppmV}) 42.9 469 129 729
Control Device Baghouse Baghouse | Baghouse

Arsenic (Ibs x 10{-6)/ton of product) a 1.49 0.915 299 1.80
Barium (Ibs x 10(-6)/ton of product) a 4.14 0.370 991 481
Cadmium {1bs x 10(-6)/ton of product) a 0.266 0.588 0.965 0.606
Chromium (Ibs x 10(-6)/ton of product) a 15.6 18.6 1.26 11.8
Copper {tbs x 10{-6)/ton of product) a 431 4.39 9.43 6.05
Lead (Ibs x 10(-6)/ton of product) a 4.66 5.28 8.13 6.02
Manganese {Ibs x 10(-6)/1on of product) a 5.64 14.1 14.1 113
Nickel {Ibs x 10(-6)/ton of product) a 25.1 19.8 0.458 15.1
Phosphorus {Ibs x 10{-6)/ton of product) a 43.7 48.4 728 54.9
Silver (Ibs x 10{-6)/ton of product) a 1.04 1.66 1.38 1.36
Zinc (Ibs x 10{-6)/ton of product) a 38.9 49.7 69.2 526
Particulate Matier (Ibsfton of product) 0.0169 0.00968 0.0167 00144
Naphthalene {lbs x 10(-4)/ton of product) b 0.540 0.935 0.594 0.690

a = 1x 10(-6) or (0.000001)
b = 1x 10(-4) or (0.0001)

¢ = Not available due to faulty plant instrumentation.

NOTES: Run averages were calculated from readings taken periodically throughout the duration of the emission test run.

See Table 3-1 and 3-2 for the individual readings.
Metals and PAH compounds analyzed, but not detected, are not included in this table.
Metals and PAH concentrations have been blank corrected.
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Table 2-3

METAL GAS CONCENTRATIONS EMISSION RATES

MATHY CONSTRUCTION COMP

ANY PLANT 26 (1991)

un

e |

Arsenic

Barium

Cadmium

Chromium

Copper

(ug/dscm)
(ug/dscm @ 7% O2)

(g/hr)

(ug/dscm)
(ug/dsem @ 7% O2)

(g/hr)

(ug/dscm)

(ug/dscm @ 7% O2)
(g/r)

(ug/dscm)
(ug/dscm @ 7% O2)

(g/hr)

(ug/dscm)
(ug/dscm @ 7% O2)

(g/hr)

18.3
241
0.561

3.67
4.69
0.112

1.49
1.90
0.0453

2.36
3.01
0.0720

74.9
95.6
2.28

17.6
225
0.538

965

14.7
0.294

32.0
48.7
0.975

3.12
4.75
0.0950

4.07
6.20
0.124

30.5
46.4
0.928

9.23
0.200

17.0
24.6
0.520

2.20
3.08
0.0672

48.4
63.0
1.48

22.1
31.0
0.675




Table 2-3 (Continued)
METAL GAS CONCENTRATIONS EMISSION RATES
MATHY CONSTRUCTION

éa

E‘Lead
Manganese
Nickel
Phosphorus
Silver

Zinc

(ug/dscm)
(ug/dscm @ 7% O2)

(g/hr)

{ug/dscm)
(ug/dscm @ 7% O2)

(g/hr)

(ug/dscm)
(ug/dscm @ 7% O2)
(g/hr)

(ug/dscm)
(ug/dscm @ 7% O2)
(g/hr)

(ug/dscm)
(ug/dscm @ 7% O2)

(g/hr)

(ug/dscm)
(ug/dscm @ 7% O2)
(g/hr)

19.8
26.1
0.607

24.0
31.5
0.734

107
140
3.26

186
244
5.69

4.42
5.81
0.135

165
218
5.06

212 |

27.1
0.646

56.5
72.1
1.72

79.6
102
2.43

194
248

5.92

6.68
8.52
0.203

200
255
6.08

263

40.0
0.800

45.4
69.1
1.38

1.48
2.25
0.0451

235
358
7.16

4,47
6.81
0.136

224
340
6.81

2.4
31.0
0.684

42.0
57.6
1.28

62.6
81.3
1.91

205
283
6.26

5.19
7.05
0.158

196
271
5.99
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During the emission tests, P had the highest average mass rate, with 6.26 g/hr,
followed by Zn, with 5.99 g/hr. These emission rates correspond to an average emission
factor of 54.9 x 10 Ib/ton of product for P and 52.6 x 10 Ib/ton of product for Zn.
After blank correction, Sb, Be, Se, and Tl were not collected in detectable amounts for
any of the runs during these emission tests. Metal values ranged from 0.0346 g/hr of CD
in Run 1 to 7.16 g/hr of P in Run 3.

The metals values for the emission tests are not significantly different between
runs except for As, Ba, and Mn. Arsenic varied from 0.112 to 0.294 g/hr, Ba varied from
0.0453 g/hr to 0.975 g/hr, and Mn varied from 0.734 to 1.72 g/hr,

Polynuclear Aromatic Hydrocarbons

Table 2-4 presents the PAH emission results for three test runs. The date,
metered voiume, O, concentration, and flow rate for each run are also shown. Flue gas
concentrations are given in terms of g/dscm and g/dscm corrected to 7 percent O,.

During the emission tests, only naphthalene was collected in a detectable amount.
The average mass rate was 54.8 g/hr. These emission rates correspond to the average
emission factors of 0.690 x 107 Ib/ton of product. It should be noted that naphthalene
may be a degradation by-product of the XAD absorbent used in the sample train.
However, these results were blank-corrected and are reported as shown. The
naphthalene values ranged from 39.6 g/hr in Run 3 to 77.6 g/hr in Run 2.

234 Ratios of Flue Gas Metals to Particulate Matter

A summary of the ratios of metals to PM for the emission tests is presented in
Table 2-5. Metals-to-PM ratios are given in units of milligrams of metals per gram of
PM collected by the sampling train. The values ranged from 0.0157 mg of Cd per gram
of PM during Run 1 to 5.12 mg of Zn per gram of PM during Run 2. Phosphorous had
the highest ratio for Runs 1 and 3, with 2.58 mg metal /gram PM and 4.34 mg

metal/gram of PM, respectively.

235 Metals in Flue Gas By Sample Fraction and Metals in Flue Gas Sample
Parameters

Table 2-6 presents the metal amounts in the flue gas samples by fraction for the

emission tests. All metals detected were collected in the highest proportions in the front

TBS392 2-10




Table 2-4
PAH GAS CONCENTRATIONS EMISSION RATES
F}\/IATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Naphthalene (ug/dscm) 1540 2540 1280 1790
(ug/dscm @ 7% O2) 3170 4220 2680 3360
(g/hr) 47.3 77.6 39.6 54.8

NOTE: Concentrations given have been blank corrected. PAH compounds analyzed, bul not detected,
are not included in this table.
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Table 2-5
RATIO OF METALS TO PARTICULATE MATTER
MATHY CONTRUCTION COMPANY PLANT 26 (1991)

ne/g) mige)

Arsenic 0.087 0.0943 0.178 0.120
Barium 0.245 0.0382 0.591 0.291
Cadmium 0.0157 0.0606 0.0576 0.0446
Chromium 0.923 1.92 0.0752 0.973
Copper 255 0.45 0.563 0.423
Lead 0.276 0.544 0.485 0.435
Manganese 0.333 1.45 0.838 0.874
Nickel 1.48 2.04 0.0273 1.18
Phosphorous 2.58 4.99 4.34 3.97
Silver 0.0615 0.171 0.0826 0.105
Zinc 2.30 5.12 4,13 3.85

NOTES: Metals analyzed but not detected are not included in this table.

Metals have been blank corrected.
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collected in the highest proportions in the back half fraction. Laboratory analytical
results for each sample fraction are presented in detail in Appendix E.1.
Sampling and flue gas parameters for the PM/metals runs are shown in Table 2-7.
Total sampling times, sample volume, and isokinetic results for each sampling run are
presented. Appendix C.1 contains a complete list of these and additional sampling and
flue gas parameters for each run. The field data sheets are contained in Appendix A.1.
Polynuclear Aromatic Hydrocarbons
Table 2-8 presents the PAH amounts in the flue gas sample for the emission tests
in total ug for each run. Laboratory analytical results for each sample are presented in
detail in Appendix E.4.
Sampling and flue gas parameters for the PAH runs are shown in Table 2-9.
otal sampling times, sample volume, and isokinetic results for each sampling run are
presented. Appendix C.4 contains a complete list of these and additional sampling and
flue gas parameters for each run, along with the field data sheets.
24  PARTICULATE MATTER
24.1 Overview
Particulate matter emissions were measured using the front half particulate catch
collected in the combined PM/metals train. Before performing the metals speciation
analysis, the filter and front half acetone rinse (e.g., rinsate from nozzle, probe, and filter
holder) were analyzed gravimetrically as described in Section 5. The sampling and flue
gas parameters have been presented previously in Table 2-7. Detailed sampling
parameters are provided in Appendix C.1 and analytical results are given in
Appendix E.1.
242 Particulate Matter Results
The results of the gravimetric analyses are summarized in Table 2-10. Exhaust
~ grain loadings, corrected to 7 percent O,, ranged from 0.0217 gr/dscf to 0.0413 gr/dscf,
with an average of 0.0330 gr/dscf. Emission rates ranged from 2.61 lb/hr to 4.84 Ib/hr,
with an average of 3.69 Ib/hr.
Table 2-2 summarizes emission factors for total PM, which varied from
0.00968 Ib/ton of product to 0.0169 Ib/ton of product with an average of 0.0144 Ib/ton of




Table 2-7
METALS/PM EMISSIONS SAMPLING AND FLUE GAS PARAMETERS

Total Sampling Time (min)

Average Sampling Rate (dscfm) 0.330 0.320 0.320 0.323
Metered Volume (dscf) 41.4 39.4 39.9 40.2
Metered Volume (dscm) 1.172 1.116 1.129 1.139
Average Stack Temperature (deg. F) 326 323 329 326
02 Concentration (% V) 10.3 10.0 11.8 10.7
CO2 Concentration (% V) 9.2 7.6 7.2 8.0
Stack Gas Moisture (%V) 31.1 30.8 288 30.2
Volumetric Flow Rate (dscfm) 18000 17900 17900 17900
Volumetric Flow Rate (dscmm) 510 508 508 509
Percent Isokinetic 102 979 100 NA
Particulate Catch (grams) 0.0843 0.0435 00611 | 0.0630

NA = Nol Applicable
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Table 2-8

PAH AMOUNTS IN FLUE GAS SAMPLE - BLANK CORRECTED

MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Acenaphthylene ND ND ND ND
Acenaphthlene ND ND ND ND
Anthracene ND ND ND ND
Benzo(a)anthracene ND ND ND ND
Benzo(a)pyrene ND ND ND ND
Benzo(b)fluoranthene ND ND ND ND
Benzo(e)pyrene ND ND ND ND
Benzo(g,h,i)perylene ND ND ND ND
Benzo(k)fluoranthene ND ND ND ND
2-Chioronapihalene ND ND ND ND
Chrysene ND ND ND ND
Dibenz(a,h)anthracene ND ND ND ND
Dibenzofuran ND ND ND ND
7,12-Dimethylbenz(a)anthracene ND ND ND ND
Fluoranthene ND ND ND ND
Fluorene ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ND ND ND
2-Methylnaphthalene ND ND ND ND
Naphthalene 1810 3010 1410 874 a
Perylene ND ND ND ND
Phenanthrene ND ND ND ND
Pyrene ND ND ND ND

a Estimated Maximum Possible Concentration

ND = Not Delected

NOTE: PAH values have been blank corrected.




Table 2-9
PAH EMISSIONS SAMPLING AND FLUE GAS PARAMETERS

MATHY CONSTRUCTIQHN COMPANY PLANT 26 =g991)

2 S NG A e
Total Sampling Time (min) 125 125 125 NA
Average Sampling Rate (dscfm) 0.330 0.340 0.310 0.327
Metered Volume (dscf) 41.4 41.9 38.9 40.7
Metered Volume (dscm) 1.173 1.186 1.102 1.154
Average Stack Temperature (F) 326 323 327 325
02 Concentration (% V) 14.2 12.5 14.3 13.7
CO2 Concentration (% V) 5.6 5.8 5.4 5.6
Stack Gas Moisture (% V) 314 31.0 283 30.2
Volumetric Flow Rate (dscfm) 18100 18000 18200 18100
Volumetric Flow Rate (dscinm) 511 509 515 512
Percent Isokinetic 102 104 95.4 NA

NA = Not Applicable
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product. The emission factors generated from sampling Runs 1 and 3 are in relatively
close agreement, whereas the second run emission factor represents the low endpoint of
the data set.

These emission factors are slightly greater than those currently published in AP-42
for similar facilities (0.098 Ib/ton after baghouse control, from data from circa 1973-74).
This difference may be attributable to a variety of factors, including product
specifications or differences in baghouse design, operation, and maintenance between
facilities tested. '
25 PM,,/CPM RESULTS
25.1 Overview

Three test runs were conducted to determine the concentration and emission rate
of PM,;,. The testing procedures followed EPA Method 201A for the determination of
PM,, emissions using the constant sampling rate (CSR) procedure coupled with EPA
Method 202 for determining condensible emissions from the sampling train’s back half.
The CSR employs normal isokinetic sampling procedures except that the sample
duration at each sampling point is proportional to the gas velocity at that point.

Sampling cutpoints ranged from 9.24 microns to 10.6 microns, with an average cut
size of 9.79 microns. These particle size separations were achieved with isokinetic rates
measured from 81 to 91 percent which are acceptable by the method specifications.

A full description of the method procedures can be found in Section 5, as well as
in the EPA Reference Method located in Appendix 1.2. The final results from this test
procedure are presented in terms of the phase of PM caught as well as the cut

size. The following PM weight fractions were determined:

J Noncondensible PM > 10 microns (cyclone fraction);
J Noncondensible PM < 10 microns (filter fraction);
o Inorganic CPM associated with the water fraction (< 10 microns); and
. Organic CPM associated with the methylene chloride fraction
(< 10 microns). .
2-19
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2.52 PM,, Emissions

The average emission rate and emission factor for PM,, including condensibles
were 8.24 Ib/hr and 0.0352 Ib/ton of product, although the condensible and PM,, filter
catches for Run 2 totaled almost twice those collected in Runs 1 and 3. The sizable
deviation in condensible emissions detected in Run 2 may be attributable to several
factors, including abnormalities in fuel characteristics or an increase in VOC residues in
the recycled asphalt concrete. -

The emission factors calculated for PM greater than 10 microns averaged
0.017 Ib/ton, and all sampling runs were in relatively close agreement. Also, these data
are similar to the emission factors for PM calculated from the PM/metals tests discussed
earlier.

The emission factors developed from both fractions of these tests are higher than
those currently found in AP-42. The factors for PM,, are three to six times greater than
current AP-42 data, although AP-42 literature does not discuss specific fuels used or
residual VOC contents of recycled asphalt cement for the emission factors published
(e.g., natural gas or oil).

It should be noted that EPA Method 201A recommends adding the condensible
fractions to the PM |, filter catch when compiling data for emission inventory purposes.
As seen in Tables 2-11 and 2-12, this procedure results in substantially higher PM,,
emission factors due to the large quantities of condensible PM found in the back half
water fraction. The quantities of PM, alone (from the backup filter catch only) are
shown for comparison. The average emission rate and emission factor for PM,, alone
were 1.19 Ib/hr and 0.0052 1b/ton of product, which is substantially lower than the values
with the condensible fractions added, namely 8.24 1b/hr and 0.0352 1b/ton of product.

The front half instack filter catch (i.e., cyclone catch plus backup filter catch) does
not compare well with the PM filter catch performed by EPA Method 5. One possible
reason for this discrepancy is the fact that testing by these methods was performed at
different times. One would expect the Method 5 PM results to be slightly larger since
the filter was operated at lower temperatures that then EPA Method 201A instack filter




Table 2-11

SUMMARY OF PM10/CPM EMISSION FACTORS AND PROCESS OPERATING DATA

MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Date 09/24/91 | 09/25/91 | 09/25/91

Production Rate {tons/hr) 212 257 223 231
Virgin Aggregate Rate (tons/hr) 143 175 152 157
Recycled Asphalt Rate (tons/hr) 58 72 62 64
Asphalt Cement Rate {tons/hr) 10.9 10.1 9.1 10.0
Percent of Raled Capacity (%) 71 86 74 77
Agprepate Moisture (%) 42 . 4.4 4.2 4.3
Burner Setting - Flame Meter (%) 51 88 70 70
Ambient Temperalure (degrec F) 51.7 60.3 58.2 56.7
Ambient Humidity (%) 66 NT NT 66
Kiln Exit Temperature {degree F) 347 3 322 334
Stack Flow Rate (dscfm) 20000 16000 17900 17967
Stack Flow Rate (dscf/ton of product) 5600 5270 6710 5860
Stack Temperature (degree F) 328 317 305 317
Stack Moisture (% volume) 28.8 37.7 36.3 34.3
Stack CO2 (volume % dry) 7.1 7.6 47 a 7.4 a
Stack 02 (volume % dry)_ 12.0 104 10.8 11.1
Stack CO (ppmV) 130 120 55.0 102
Conltrol Device Baghouse | Baghouse | Baghouse

PM10 Emission (Ibs/ton) b 0.0050 0.0046 0.0060 0.0052
Particulale Emission < Cut Size  (lbs/ton of product) ¢ 0.0336 0.0447 0.0274 0.0352
Particulate Emission > Cut Size  (Ibs/ton of product) d 0.0146 0.0168 0.0198 0.0171
Particulale Emission Tolal (Ibs/ton of product) e 0.0482 0.0615 0.0472 0.0523

NOTES: Run averages were calculated from readings taken periodically throughout the duration of the
emission test run. Sce Table 3-2 and 3-3 for the individual readings.
a CO2 value suspiciously low. Not used in average.

b Includes PM10 filter catch only.

¢ Includes PM10 filter catch and back half condensibles.

d Includes cyclone catch only.

e Includes the sum of all fractions.
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Table 2-12
PM10 EMISSION TEST RESULTS

MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Corrccted Baromclrlc Prcssurc (m Hg)
Stack Static Pressure (in. H20)
Average Stack Temperature (deg. F)
Carbon Dioxide Concentration (%V)
Oxygen Concentration (%V)

Nitrogen Concentration (%V)

Stack Moisture (%V)

Stack Gas Velocity,Vs (fps)

Volumetric Flow Rate (acfm)
Volumetric Flow Ra te (dscfm)

Stack Viscosi

29.38
-0.80
328
7.06
12.01
80.93
288
64.5
43000
20000
219

2098

-0.80
317
7.60

10.40

30.93
37.7
81.6

54300

Total sampling time {min)
Average Meter Temperature (deg. F)

Aver age Meicr Fressure \in H20)

Average Sampling Rate (dscfm)
Average Sampling Rate (acfm - cyclone cond)
Standard Metered Volume,Vm(std) (dscf)

64.3
59
024
0.27
0.57
17
89.1

70.2

0.30
0.22
0.71
15
80.8

Percent Isokinetic

Cul Size (um)

10.62

9.22 9.49 9.78
Cyclone Particulate Catch (g) 0.0202 0.0294 0.0286 0.0261
PM10 Filter Particulate Catch (g) 0.0070 0.0080 0.0086 0.0079
H20O Back Half Particulate Catch (g) 0.0354 0.0619 0.0279 0.0417
MeCl Back Half Particulate Catch (g) 0.0040 0.0080 0.0031 0.0050
Total Particulate Catch (g) 0.0666 0.1073 0.0682 0.0807
PM10 Concentration (grains/dscf) b 0.0062 0.0086 0.0087 0.0078
PM10 Concentration (grains/dscf @7% O2) b 0.0098 0.0113 0.0120 0.0110
Particulate Conc. < Cut Size (grains/dscf) ¢ 0.0414 0.0835 0.0400 0.0549
Particulate Conc. < Cut Size (grains/dscf @7% O2) c¢| 0.0647 0.1105 0.0552 0.0768
Particulate Conc. > Cut Size (grains/dscf) d 0.0180 0.0315 0.0289 0.0261
Particulate Conc. > Cut Size (grains/dscf @7% 0O2) d| 0.0282 0.0417 0.0398 0.0366
Particulate Conc. Total (grains/dscf) e 0.0594 0.1149 0.0688 0.0810
Particulate Conc. Total (grains/dscf @7% O2) e 0.0929 0.1521 0.0950 0.1133
PM10 Emissions (lbs/hr) b 1.07 1.18 1.33 1.19
Particulate Emissions < Cut Size (Ibs/hr) ¢ 7.11 11.48 6.12 824
Particulate Emissions > Cut Size (Ibs/hr) d 3.10 433 4.42 395
Particulate Emissions Total (lbs/hr) e 10.21 15.81 10.54 12.19
a CO?2 value suspiciously low. Not used in average.
b Includes FMI0 filier caich only.
¢ Includes PM10 filter catch an back half condensibles.
d Includes cyclone catch only.
¢ Includes the sum of all fractions.
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(248°F versus 317°F). Therefore, the EPA Method 5 filter would be expected to catch
more of the condensible matter than the instack cyclone filter combination. However,
such was not the case. It is not known why this discrepancy occurred.

The PM,, emission factors and process operating data are summarized in
Table 2-11. The analytical results are shown in Table 2-12. Figure 2-1 illustrates the
particle size contributions to mass emission rates. Figure 2-2 shows the particle size
contributions to flue gas PM concentrations under actual conditions and conditions
corrected to 7 percent O,. Figure 2-3 illustrates the relative contribution of each sample
fraction to total PM catch for each sample run.
2.6 ALDEHYDE RESULTS
2.6.1 QOverview

A single sampling train was used to collect samples for analysis of 18 aldehydes
(acetaldehyde, acetone, acetophenone/o-tolualdehyde, acrolein, benzaldehyde,
butyraldehyde/isobutyraldehyde, crotonaldehyde, 2,5-dimethylbenzaldehyde,
formaldehyde, hexanal, isophorone, isovaleraldehyde, MIBK/p-tolualdehyde, methyl ethyl
ketone, propionaldehyde, quinone, m-tolualdehyde, and valeraldehyde). Four sampling
runs were performed in order to ensure representative test results.

2.6.2 Process Operation

Table 2-13 presents the aldehyde emission factors with a summary of process
operating data for the four test runs. During the emission tests, the plant was operating
at maximum production load of 97, 89, and 80 percent for Runs 1, 2, and 4, respectively,
but at a reduced load of 67 percent for Run 3. However, all runs were considered within
typical operating ranges and, therefore, all four runs were used in averaging. The
production rates were 290 tons/hr, 267 tons/hr, 202 tons/hour, and 241 tons/hr for
Runs 1, 2, 3, and 4, respectively.

Only the aldehydes detected are presented. The other aldehydes were analyzed,
but were not collected in detectable amounts. Of the 18 aldehydes analyzed, the
following 13 were detected: acetaldehyde, acetone, acrolein, benzaldehyde,
butyraldehyde /isobutyraldehyde, crotonaldehyde, formaldehyde, hexanal,
isovaleraldehyde, methyl ethyl ketone, propionaldehyde, quinone, and valeraldehyde.

JBS342 2-23
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Particulate Concentration (grains/dscf)

Fig 2-2 PM,,PARTICULATE CONCENTRATION
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Table 2-13

SUMMARY OF ALDEHYDE EMISSION FACTORS AND PROCESS OPERATING DATA

19/23/91

Date 09/23/91 | 09/24/91

Production Rate (tons/hr) 290 267 202 241 250
Virgin Agpregate Rate (tons/hr) 192 181 138 165 169
Recycled Asphalt Rate (tons/hr) 87 75 55 66 71
Asphalt Cement Rate (tons/hr) 11.4 108 9.4 9.8 10.4
Percent of Rated Capacity (%) 97 89 67 80 83
Apgregate Moisture (%) 38 3.6 4.2 4.4 4.0
Burner Setting - Flame Meter (%) 100 74 37 79 73
Ambient Temperature (degree F) 57.9 58.6 48.4 587 559
Ambient Humidity (%) 3 46 86 NT 56
Kiln Exit Temperature {degree F) NA b NAb 333 341 337
Siack Flow Rate {(dscfm) 19400 18800 19500 18300 19000
Stack Flow Rate (dscf/ton of product) 4008 4228 5781 4560 464
Stack Temperature (degree F) 311 320 315 317 316
Stack Moisture (% volume} 30.6 39.5 24.4 28.9 30.9
Stack CO2 (volume % dry) 6.8 8.2 6.2 6.4 6.9
Stack 02 (volume % dry) 13.0 103 12.9 11.1 118
Stack CO {ppmV) 31.2 47.6 374 86.5 134.8
Control Device Baghouse | Baghouse | Baghouse | Baghouse
Acetaldehyde (Ibs x 10{-5)/tons of product) a 103 553 253 125 134
Acetone {Ibs x 10(-5)/tons of product) a 51.7 85.1 80.8 113 827
Acrolein (1bs x 10(-5)/tons of product) a 3.11 ND ND 6.55 4.83
Benzaldehyde (lbs x 10{-5)/tons of product} a 2.51 2.9 326 6.60 112
Butyraldehyde/Isobutyraldehyde (lbs x 10(-5)/tons of product) a 14.1° 11.5 272 11.6 16.1
Crotonaldehyde (Ibs x 10{-5)/tons of product) a 3 2.18 24.1 4.99 8.62
Formaldehyde (1bs x 10(-5)/tons of product) a 59.9 94.0 509 149 203
Hexanal (Ibs x 10(-5)/tons of product) a 5.52 6.16 223 9.78 10.9
Isovaleraldehyde (Ibs x 10(-5)/tons of product) a 2.18 ND 5.94 4.17 4.10
Methyl Ethyl Ketone (Ibs x 10(-5)/tons of product) a 1.07 ND 5.60 0.880 2.52
Propionaldehyde {Ibs x 10{-5)/tons of product) a 7.00 4.75 2.7 8.85 133
Quinone {lbs x 10(-5)/tons of product) a 3.55 7.02 35.2 16.8 15.6
Valeraldehyde (1bs x 10{-5)/tons of product) a 2.59 2.85 14.8 6.55 6.70

a = 1x 10(-5) or (0.00001)

b = Not available due to faulty plant instrumentation.

NT = Not Taken
ND = Not Detected

NOTES: Run averages were calculated from readings taken periodically throughout the duration of the emission test run.
See Table 3-1 and 3-2 for the individual readings.
Concentrations given have been blank corrected.
Aldehyde compounds analyzed, but not detected, are not included in this table.
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Aldehyde emissions from this plant are most likely a function of fuel consumption and
any volatile fraction of the asphalt cement. Because a fuel flow rate could not be
measured at this facility, the emission factors presented are expressed in Ib/ton of
product rather than Ib/ft® of fuel oil.
2.6.3 Emissions

Table 2-14 presents the aldehyde emissions results for the four test runs. The
date, metered volume (in dscm), O, concentration, and flow rate for each run are aiso
shown. Flue gas concentrations are given in terms of u#g/dscm, and ug/dsem corrected
to 7 percent O, and g/hr. Oxygen concentrations were collected from CEM data.

During the emission tests, formaldehyde had the highest average mass rate, with
206 g/hr, followed by acetaldehyde, with 143 g/hr. After blank correction,
acetophenone/o-toiuaidehyde, 2,5-dimethyibenzaidehyde, isophorone, isovaleraidehyde,
MIBK/p-tolualdehyde, and m-tolualdehyde yielded insignificant amounts for any of the
runs during the emission tests. Aldehyde values ranged from 2.88 g/hr of
isovaleraldechyde in Run 1 to 467 g/hr of formaldehyde in Run 3.

The aldehyde values for the emission tests did not change significantly from
Runs 1, 2, and 4. Run 3 shows markedly higher values because of the low production
rate and poor combustion characteristics at the lower end of unit design specifications.
2.6.4 Flue Gas Aldehydes by Sample and Sample Parameters

Table 2-15 presents the aldehyde amounts in the flue gas sample for the emission
tests in total ug for each run. Laboratory analytical results for each sample are
presented in detail in Appendix E.3.

Sampling and flue gas parameters for the aldehyde runs are shown in Table 2-16.
Total sampling times, sample volume, and isokinetic results for each sampling run are
presented. Appendix A.3 contains a complete list of these parameters for each test run,

along with the field data sheets.
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Table 2.14

ALDEHYDE CONCENTRATIONS EMISSION RATES

MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

| (ug/dscm
{ug/dscm @ 7% 0O2)
(/)

Acetaldehyde

Acetone (ug/dscm)
(ug/dscm @ 7% Q2)
(g/hr)

Acrolein (ug/dscm)
(ug/dscm @ 7% O2)
(g/br)

) Benzaldehyde (ug/dscm)
(ug/dsem @ 7% O2)

(8/hr)

Butyraldehyde/Isobutyraldehyde  (ug/dscm)
(ug/dscm @ 7% 02)
(g/hr)

Crotonaldehyde {ug/dscm)
(ug/dscm @ 7% 0O2)
(g/hr)

Formaldehyde (ug/dscm)
(ug/dscm @ 7% O2)
(g/hr)

2060
3620
68.1

124
218
4.10

100
176
331

561
984
18.5

126
222
4.17

23%0
4200
79.0

2750
669

3230
4240
103

112
147
3.58

435
570
13.9
826
108
2.63

3570

114

2240
3910
4.2

ND

903
1580
299

755
1320
-25.0

669
1170
222

14100
24600
467

6250
137

3980
5640
123

231
327
1.16

232
329
7.21

408
578
127

176
249
5.45

5230
7410
162

177
272
5.63

337
558
11.0

540
863
17.5

263
437
8.61

6320
10200
206

ND = Not Detected

NOTES: Concentrations given have been blank corrected.
Aldehyde compounds analyzed, but not detected, are not included in this table.
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Table 2-14 (Continued)

ALDEHYDE CONCENTRATIONS EMISSION RATES

MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Hexanal | (ug/dsem)
(ug/dsem @ 7% 02)

(g/br)

Isovaleraldehyde (ug/dscm)
(ug/dsem @ 7% O2)
(g/hr)

Meihyl Ethyl Ketone (ug/dscm)

Propionaldehyde (ug/dscm)
(ug/dsecm @ 7% O2)
(g/hr)

Quinone (ug/dscm)
(ug/dsem @ 7% O2)
(g/hr)

Valcraldchyde (up/dscm)
{ug/dsem @ 7% O2)
(g/hr)

727

870
153
288

9.23

141
248
4.67

103
181
ian

7.45

ND

ND
ND

180
237
5.75

349
8.49

108
142
3.45

165
287

155
2n
514

1580
30.0

976
1700
323

411
716
13.6

147
208
4.56

31.0
99
0.961

312
41
Y67

592
839
18.4

231
7
1.16

565
115

133

216
4.29

76.3
130
250

419
687
13.7

494
784
16.0

213
341
6.90

ND = Not Detected
NOTES: Concentrations given have been blank corrected.

Aldehyde compounds analyzed, bul not detected, are not included in this table.
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Table 2-15
ALDEHYDE AMOUNTS IN FLUE GAS SAMPLES - BLANK CORRECTED
MATHY CONSTRUC;I'ION COMPANY PLANT 26 (1991“)r

1 ®al TR ik
Acetaldehyde 3530 1220 5880 2560 ND
Acetone 1780 1880 1880 2310 396
Acelophenone/o-Tolualdehyde ND ND ND ND ND
Acrolein 107 ND ND 134 ND
Benzaldehyde 86.4 65.3 7517 135 ND
Butyraldehyde/Isobutyraldehyde 484 253 633 237 ND
Crolonaldehyde 109 48.1 561 102 ND
2,5-Dimethylbenzaldehyde ND ND ND ND ND
Formaldehyde 2060 2080 11800 3040 14.5
Hexanal 190 136 519 200 ND
Isophorone ND ND ND ND ND
Isovaleraldehyde 75.1 ND 138 853 ND
MIBK/p-Tolualdchyde ND ND ND ND ND
Methyl Ethyl Ketone 369 ND 130 18.0 ND
Propionaldehyde 241 105 759 181 ND
Quinone 122 155 818 344 ND
m-Tolualdehyde ND ND ND ND ND
Valeraldehyde 89.1 62.9 344 134 ND

ND = Not Detected
NOTE: Aldehyde values have been blank corrected.
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Table 2-16

ALDEHYDES EMISSIONS SAMPLING AND FLUE GAS PARAMETERS

e

MATHY CONSTRUCTION CO

m

B
Total Sampling Time

{min)
Average Sampling Rate (dscfm)
Metered Volume (dscf)
Metered Volume (dscm)
Average Stack Temperature (F)
02 Concentration (%V)

CO2 Concentration (%6V)
Stack Gas Moisture (%V)
Volumetric Flow Rate (dscfm)

Voiumetric Flow Rate (dscmm)

Percent Isokinetic

MPANY PLANT 26 (1991)

a1
J21L

112

[ % ]
i

95.8

g1y
14

96.0

£1Q
vl s }

NA

NA = Not Applicable
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27 CONTINUOQUS EMISSIONS MONITORING RESULTS
27.1 Qverview

Continuous emissions monitoring was conducted at the outlet to the air pollution
control device (APCD) during the three days of testing. Concentrations of O,, CO,, CO,
NO,, and SO, were determined on a dry basis by extracting the gas from the flue,
transferring it to the CEM trailer through heated Teflon tubing (heat trace), passing it
through gas conditioners to remove moisture, and directing it to each respective analyzer.
A full description of Radian’s CEM system and methods is given in Section 5.
Concentrations of THC were also monitored, with gas concentrations determined on a
wet basis by allowing a slipstream from the heated sample line to bypass the sample
conditioners so that the wet flue gas was directed to the analyzer as it exited in the flue.

All CEM data were recorded as 30-second averages from multiple-readings-pef—
second input by Radian’s CEM data acquisition system (DAS). The resulting CEM data
files were averaged over the duration of each test run. The averages are presented in
Section 2.7.2. The 30-second data are included in Appendix D.
2.7.2 Continuous Emission Monitoring Results

The CEM averages are presented in Table 2-17. The average O, concentrations
ranged from 10.1 to 13.0 percent by volume. Average CO values ranged from 4.7 to
9.2 percent by volume. Average NO, concentrations tanged from 94.2 to 145.7 ppmv.
Concentrations of THC were also monitored, with the resulting average concentrations
ranging from 488.4 to 601.8 ppmv (wet). Sulfur dioxide values were approximately 100
to 150 ppmv, while average CO concentrations ranged from 31.3 to 374.0 ppmv.

All of the QA/QC procedures were followed as specified in the test plan. The
final results are valid, as all of the CEM performance specifications were attained and 9
of the 10 runs had 100 percent completeness in relationship to the manual run times.
The QA/QC results are discussed further in Section 6.
2.7.3 Nonmethane Hydrocarbon Emission Test Results

EPA Method 18 analysis of the flue gas was performed using GC to separate the
hydrocarbon species (C;-C;) present in the flue gas stream. Several samples were

injected into the GC during each test day. Methane, benzene, toluene, ethylbenzene,
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and xylene were determined by this method. Total hydrocarbon emissions as methane
were determined by EPA Method 25A.

The hydrocarbon concentrations and emission rates in ppmv and lb/ton of asphalt
produced are presented in Table 2-18. The nonmethane hydrocarbon emissions as
methane were calculated by subtracting the methane concentration measured by the GC
from the total hydrocarbons as methane measured by the total hydrocarbon analyzer
(CEM) at the time of sample injection into the GC. The average nonmethane
hydrocarbon emissions were 0.0913, 0.121, and 0.01 Ib/ton for the three test days. The
average emission factors of benzene, toluene, ethylbenzene, and xylene for the first test
day were 0.00021, 0.0011, 0.00027, and 0.000098 1b/ton, respectively. The average
emission factors for the second test day were 0.00072, 0.00068, 0.00078, and 0.0 1b/ton,
respectively. The average emission factors for the third test day were 0.00041, 0.00028,
0.00019, and 0.00014 1b/ton, respectively.

28 ASTM METHODS

This section presents results of laboratory analysis of waste oil fuel collected
September 26, 1991. Standard ASTM methods were used to assess heat of combustion,
ultimate analysis (ash, O,, carbon, hydrogen, sulfur, and nitrogen), and chlorine content
of the sample.

The results are given in Table 2-19. The waste fuel oil sample was anlayzed by
McCoy & McCoy Laboratories.
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Table 2-19

Summary of Waste Oil Analysis
Mathy Construction Company Plant 26 (1991)

Ash 291
Carbon . 83.43
Hydrogen 11.03
Nitrogen 0.22
Sulfur 0.65
Oxygen 1.72
Chlorine 0.04
Heat of Combustion 18364 Btu/Ib
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3. FACILITY DESCRIPTION

This section provides a description of the Mathy Construction Company’s Plant
No. 26 asphaltic concrete plant located near New Richmond, Wisconsin. The process
equipment and production materials used and the process parameters recorded during
the emissions test are discussed.
3.1 PROCESS DESCRIPTION

Mathy Construction Plant No. 26 is a typical continuous drum asphaltic concrete
plant with a rated production capacity of 300 tons per hour. The plant consists of the

following components:

] Aggregate storage piles;

° Recycled asphalt concrete storage piles;

L A rotary kiln/drum mixer for aggregate drying and asphalt cement mixing;
and

° A heated asphalt cement storage tank.

Virgin aggregate and recycled asphalt concrete must be combined and dried to
product specifications in the oil-fired rotary kiln/drum mixer. Both materials are
introduced at the burner end of the drum. Asphalt cement, an amorphous solid that
must be heated to a liquid state for injection into the‘ drum mixer, is then mixed with the
dried aggregate and asphaltic concrete. The final product leaving the drum mixer is
transferred to a hot mix storage bin and then loaded into trucks.

Aggregate fines become entrained in the combustion exhaust leaving the rotary
kiln/drum mixer. The fines are then transported by the flue gas to a fabric filter, where
they are collected. Process fugitive PM and VOCs from the drum mixer are also routed
to the fabric filter inlet. Emissions of VOCs from fuel combustion, organic contaminants
in recycled asphalt, and the asphalt cement are not controlled by the fabric filter, nor are

any VOC emission control devices used. The exhaust flow is induced by a clean-air-side

, fan.
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The data collected only reflect emissions from vented process equipment as

described above and do not include emissions from process and area fugitive sources

such as:
° Aggregate and recycled asphalt concrete storage piles and cold transport of
these materials;
. Cold asphalt cement and hot mix storage tanks; or
° Plant vehicular traffic.

Point source PM, PM,,, and metal emissions are attributable primarily to
aggregate-drying and hot transport mechanisms. Condensible PM, PAH, and aldehyde
emissions are generally associated with fuel combustion products and the volatile fraction
of the liquid asphalt, although relative contributions of each are not found in the
literature. The aggregate/asphalt throughputs are functions of the desired product
specifications, whereas fuel consumption is determined by the drying requirements,
aggregate moisture, and throughput of the aggregate. For the emission factors
developed, the final product composition is 41 to 43 percent recycled asphalt and
5.8 percent asphalt cement by weight, and the drum fuel is a specification waste oil. The
emission factors developed in this study reflect these constraints, and the effects of
changes in these parameters on emission factors have not been evaluated.

32 PROCESS CONDITIONS DURING TESTING

Production monitoring data for all tests are presented in Tables 3-1 through 3-3.

3.2.1 Process Conditions During Metals/PAH Testing

Table 3-4 summarizes the production and operating conditions associated with the

metals and PAH test data. Production rates for three runs vaned from 217 tons per
hour to 287 tons per hour (72 to 96 percent of rated capacity). Data regarding fuel
consumption were not readily available because no functioning fuel flow rate measuring
device was available. Sampling Run 3 was interrupted by a brief process shutdown, but

sampling activity was suspended during this time.
322 Proc
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Table 3-5 summarizes the production and operating data associated with aldehyde

test data. Production rates varied from 241 tons per hour to 290 tons per hour (80 to
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Table 3-4

SUMMARY OF METALS/PM AND PAHS PROCESS OPERATING CONDITIONS

MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Date

09/23/91 | 09/23/91 | 09/24/91
Production Rate (tons/hr) 287 270 217 258
Virgin Aggregale Rate (tons/hr) 193 183 147 174
Recycled Asphalt Rate (tons/hr) 33 76 61 73
Asphalt Cement Rate (tons/hr) 114 10.8 9.4 10.5
Percent of Rated Capacity (%) 96 90 72 86
Aggrepate Moisture (%) 3.8 3.6 4.2 39
Burner Setting - Flame Meter (%) 96 77 51 75
Ambient Temperature {depree F) 51.1 60.2 56.0 55.8
Ambient Humidity (%) 86 43 59 63
Kiin Exii Temperaiure (degree F) 266 269 347 294
Stack Flow Rate (dscfm) 18000 17900 17900 17933
Stack Flow Rate {dscf/ton of product) 3765 3981 4952 4233
Stack Temperalture (degree F) 326 326 328 327
Stack Moisture (% velume) 31.1 31.1 28.3 363
Stack CO2 {volume % dry) 9.2 7.6 7.2 8.0
Stack O2 {volume % dry) 10.3 10.0 11.8 10.7
Stack CO {ppmV) 42.9 46.9 129 72.9
Conlrol Device Baghouse | Baghouse | Baghouse

NOTES: Run averages were calculated from readings taken p‘eriodically throughout the duration
of the emission test run. See Table 3-1 and 3-2 for the individual readings.




Table 3-§

SUMMARY OF ALDEHYDE PROCESS OPERATING CONDITIONS

MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Date 09/23/91 | 09/23/91 | 09/24/91 | 09/25/91
Production Rate (tons/hr) 290 267 202 241 250
Virgin Agpregate Rate (tons/hr) 192 181 138 165 169
Recycled Asphalt Rale (tons/hr) 87 75 55 66 71
Asphalt Cement Rate (tons/hr) 114 10.8 9.4 9.8 10.4
Percent of Rated Capacity (%) 97 89 67 80 83
| Apgregate Moisture (%) 38 3.6 4.2 4.4 4.0
Burner Setting - Flame Meter (%) 100 74 37 79 73
Ambient Temperature (degree F) 519 58.6 48.4 58.7 559
Ambient Humidity (%) 37 46 86 NT 56
Kiln Exit Tcmperature (degrec F) 264 278 333 341 304
Stack Flow Rate (dscfm) 19400 18300 19500 18300 19000
Stack Flow Rate (dscf/ton of product) 4008 4228 5781 4560 4644
Stack Temperature (degree F) 311 320 315 317 316
Stack Moisture (%6 volume) 30.6 39.5 24.4 28.9 30.9
Stack CO2 - (volume % dry) 6.8 8.2 6.2 6.4 6.9
Slack 02 (volume % dry) 13.0 10.3 12.9 11.1 11.8
Stack CO (ppmV) 31.2 47.6 374 86.5 135
Control Device Baghouse { Baghouse | Baghouse | Baghouse

NT = Not Taken

NOTES: Run averages were calculated from readings taken periodically throughout the duration
of the emission test run. See Table 3-1 and 3-2 for the individual readings.
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97 percent of capacity). No process shutdowns or upsets occurred during the other
samplihg runs. '
3.2.3 Process Conditions During PM, /CPM Testing

The production and operating data that correspond to the PM,,/CPM test results

are summarized in Table 3-6. For three sampling runs, total asphaltic concrete
production varied between 212 tons per hour and 257 tons per hour (71 to 86 percent of
capacity). Sampling Run 3 was briefly interrupted by a process shutdown. The sampling

train was removed from the stack and capped during this interruption.

JBS:2 3-8




Table 3-6
SUMMARY OF PM10/CPM PROCESS OPERATING CONDITIONS
MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Dale 09/24/91 109/25/91 [09/25/91
Production Rate (lons/hr) 212 257 223 231
| Virgin Aggregatc Rate (lons/hr) 143 175 152 157
Recycled Asphalt Rate (tons/hr) 58 72 62 64
Asphalt Cement Rate (tons/hr) 11.0. 10.0 9.0 10.0
Percent of Rated Capacity (%) 71 86 74 77
Aggregate Moisture (%) 4.2 4.4 4.2 4.3
Burner Setting - Flame Meler (%) 51 88 70 70
Ambient Temperature (degree F) 51.7 60.3 58.2 56.7
Ambient Humidity (%) 66 NT NT 66
Kiln Exit Temperalure {degree F) 347 334 322 334
Stack Flow Rale (dscfm) 20000 16000 17900 17967
Stack Flow Rate (dscf/ton of product) 5600 5270 6710 5860
Stack Temperature (degree F) 328 317 305 317
Stack Moisture (% volume) 28.8 37.7 36.3 343
Stack CO2 (volume % dry) 7.1 1.6 4.7 6.5
Stack O2 (volume % dry) 12.0 10.4 10.8 11.1
Stack CO {(ppmV) 130 120 55.0 102
Control Device Baghouse | Baghouse | Baghouse

NOTES: Run averages were calculated from rcadings taken p‘eriodically throughout the duration
of the emission test run. See Table 3-1 and 3-2 for the individual readings.




4. SAMPLING LOCATIONS

This section describes the locations where flue gas samples were taken during the
emission testing program at Mathy Construction Company Plant No. 26. All samples
collected by manual methods, including PM,, samples, were collected from sampling
ports at equal heights in the exhaust stack. Samples for CEMS were collected from a
single point near the manual sampling ports. The sampling location arrangement is
shown in Figure 4-1.

The test ports were located according to EPA Method 1. The nearest upstream
disturbance was 3.7 equivalent diameters away and the nearest downstream disturbance
was 1.2 equivalent diameters away from the test ports.

The minimum number of traverse points required for manual sampling was 24.

Five points at each of the five ports were used, as shown in Figure 4-2.

4-1
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5. SAMPLING AND ANALYTICAL PROCEDURES

The sampling and analytical procedures used for the asphalt plant test program
were the most recent revisions of the published EPA methods or proposed EPA
methods. In either case, state-of-the-art sampling and analytical methods were used.

This section describes the sampling and'analytical method used for each compound

analyzed.
5.1 PARTICULATE MATTER AND METALS EMISSIONS TESTING
METHOD .

Sampling for particulate matter {PM) and metals was performed according to an
EPA EMB draft protocol entitled "Methodology for the Determination of Metals
Emissions in Exhaust Gases from Incineration Processes.” The protocol is presented in
Appendix J.1. This method is applicable for the determination of PM emissions and Pb,
Ni, Zn, P, Cr, Cu, Mn, Se, Be, T, Ag, Sb, Ba, Cd, As, and Hg emissions from various
types of processes. The test samples were not analyzed for Hg because Hg was not
expected in the process stream. Particulate emissions were based on the weight gain of
the filter and the front half acetone rinses of the probe, nozzle, and filter holder. After
the gravimetric analyses were completed, the sample fractions were analyzed for the
target metals as discussed in Section 5.2.5. '
5.1.1 Sampling Equipment for Particulate Matter anfi Metals

This methodology used the sampling train shown in Figure 5-1. The sampling
train consisted of a quartz nozzle/probe liner followed by a heated filter assembly with a
Teflon® filter support, -a series of five impingers, and the standard EPA Method 5
meterbox and vacuum pump. The sample was not exposed to any metal surfaces in this
train. Two of the sequential impingers contained a 5 percent nitric acid
(HNQ,)/10 percent hydrogen peroxide (H,0,) solution and one contained silica gel.
The first and fourth impingers were empty knockout impingers not required by the
method, but added because of the high moisture content of the flue gas. The second
impinger containing HNO,/H,O, was of the Greenburg-Smith design; the other

impingers had straight tubes. The impingers were connected together with clean glass
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U-tube connectors and were arranged in an impinger bucket. Sampling train
components were recovered and analyzed in separate front and back half fractions
according to the described method.
5.1.2 Equipment Preparation for Particulate Matter and Metals Sampling

5.1.2.1 Glassware Preparation. Glassware was washed in hot, soapy water, rinsed
three times with tap water and then rinsed three times with deionized distilled water.

The glassware was then subjected to the following series of soaks and rinses:

® Soaked in a 10 percent HNO, solution for a minimum of 4 hours;
® Rinsed three times with deionized distilled water rinse; and
° Rinsed with acetone rinse.

The cleaned glassware was allowed to air dry in a contamination-free
environment. The ends were then covered with parafilm. All glass components of the
sampling train plus any other sample bottles, pipes, Erlenmeyer flasks, petri dishes,
graduated cylinders, and other laboratory glassware used during sample preparation,
recovery, and analysis were cleaned according to this procedure.

5.1.2.2 Reagent Preparation. The sample train filters were Pallflex
Tissuequartz 2500QAS filters. The acids and H,0O, were Baker "Instra-analyzed” grade
or equivalent. The H,0O, was purchased specifically for this test site.

The reagent water was Baker "Analyzed HPLC" grade or equivalent. The lot
number, manufacturer, and grade of each reagent that was used were recorded in the
laboratory notebook.

The HNO,/H,0, absorbing solution was prepared fresh daily according to
Section 4.2.1 of the reference method. The analyst wore both safety glasses and
protective gloves when the reagents were mixed and handled. Each reagent had its own
" designated transfer and dilution glassware. To avoid contamination, this glassware was
marked for identification with a felt tip glass-marking pen and used only for the reagent
for which it was designated.
5.1.2.3 Equipment Preparation. The remaining preparation included calibration and
leak checking of all the train equipment, which included meterboxes, thermocouples,

nozzles, pitot tubes, and umbilicals. Referenced calibration procedures were followed
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when available, and the results were properly documented and retained. A discussion of
the techniques used to calibrate this equipment is presented below.

Type-S Pitot Tube Calibration. The EPA has specified guidelines concerning the

construction and geometry of an acceptable Type-S pitot tube. A pitot tube coefficient
of 0.84 is used if the specified design and construction guidelines are met. Information
pertaining to the design and construction of the Type-S pitot tube is presented in detail
in Section 3.1.1 of EPA Document 600/4-77-027b. Only Type-S pitot tubes meeting the
required EPA specifications were used. Pitot tubes were inspected and documented as
meeting EPA specifications prior to field sampling.

Sampling Nozzle Calibration. Glass nozzles were used for isokinetic sampling.
Calculation of the isokinetic sampling rate required that the cross sectional area of the
sampling nozzle be accurately and precisely known. All nozzles were thoroughly
cleaned, visually inspected, and calibrated according to the procedure outlined in Section
3.4.2 of EPA Document 600/4-77-027b.

Temperature Measuring Device Calibration. Accurate temperature measurements
were required during source sampling. Thermocouple temperature sensors were
calibrated using the procedure described in Section 3.4.2 of EPA document
600/4-77-027b. Each temperature sensor was calibrated at a minimum of two points
over the anticipated range of use against an NBS-traceable mercury-in-glass
thermometer. All sensors were calibrated prior to field sampling.

Dry Gas Meter Calibration. Dry gas meters (DGMs) were used in the sample
trains to monitor the sampling rate and to measure the sample volume. All DGMs were
calibrated to document the volume correction factor just before the equipment was
shippcd to the field. Post-test calibration checks were nerformed as soon as possible
after the equipment has been returned to Research Triangle Park, North Carolina
(RTP). Pre- and post-test calibrations agreed to within 5 percent. Prior to calibration, a
- positive pressure leak check of the system was performed using the procedure outlined in
Section 3.3.2 of EPA document 600/4-77-237b. The system was placed under

approximately 10 inches of water pressure and a gauge oil manometer was used to
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determine if a pressure decrease was detected over a 1-minute period. If leaks were
detected, they were eliminated before actual calibrations were performed.

After the sampling console was assembled and leak checked, the pump was
allowed to run for 15 minutes. This allowed the pump and DGM to warm up. The
valve was then adjusted to obtain the desired flow rate. For the pretest calibrations,
data were collected at orifice manometer settings (AH) of 05, 1.0, 1.5, 2.0, 3.0 and 4.0
inches of H,0O. Gas volumes of 5 ft® were used for the two lower orifice settings, and
volumes of 10 ft* were used for the higher settings. The individual gas meter correction
factors were calculated for each orifice setting and averaged. The method required that
each of the individual correction factors fall within =2 percent of the average correction
factor or the meter was cleaned, adjusted, and recalibrated. In addition, Radian
required that the average correction factor be within 1.00 +1 percent. For the post-test
calibration, the meter was calibrated three times at the average orifice setting and |
vacuum used during the actual test.

Rockwell Model 175 DGMs in Research Appliance Company (RAC) enclosures
were used for measuring gas sampling rates. The DGM calibrations were performed at
Radian’s RTP laboratory using an American wet test meter as an intermediate standard.
The intermediate standard is calibrated every six months against the EPA spirometer at
EPA’s Emissions Measurement Laboratory in RTP.

5.1.3  Particulate Matter/Metals Sampling Operations

5.1.3.1 Preliminary Measurements. Before sampling began, preliminary
measurements were required to ensure isokinetic sampling. These included determining
the traverse point locations and performing a preliminary velocity traverse, cyclonic flow
check, and moisture determination. These measurements were used to calculate a
"K factor.” The K factor was used to determine an isokinetic sampling rate from stack
gas flow readings taken during sampling.

Measurements made during the pretest site survey were then checked for
accuracy. Measurements were made of the duct inside diameter, port nozzle length, and
the distances to the nearest upstream and downstream flow disturbances. These

measurements were used to verify sampling point locations by following EPA Reference
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Method 1 guidelines. The distances were then marked on the sampling probe using an
indelible rﬁarker.

5.1.3.2 Assembling the Train. Assembling the PM/metals sampling train
components was initiated in the recovery trailer and final train assembly was completed
at the stack location. First, the empty, clean impingers were assembled and laid out in
the proper order in the recovery trailer. Each ground-glass joint was carefully inspected
for hairline cracks. The first impinger was a knockout impinger with a short tip. The
purpose of this impinger was to collect condensate. The next two impingers were
modified tip impingers, which each contained 100 ml of 5 percent HNO, and 10 percent
H,O,. 'The fourth impinger was empty, and the fifth impinger contained 200 to 300
grams of blue-indicating silica gel. After the impingers were loaded, each impinger was
weighed, and the initial weight and contents of each impinger were recorded on a
recovery data sheei. The impingers were connected together by clean plass U-tube
connectors and arranged in the impinger bucket. The height of all the impingers was
approximately the same to obtain a leak free seal. The open ends of the train were
sealed with parafilm or teflon tape.

The second step was to load the filter into the filter holder in the recovery trailer.
The filter holder was then capped off and placed into the impinger bucket. A supply of
parafilm and socket joints was also placed in the bucket in a clean plastic bag for use by
the samplers. To avoid contamination of the sample, sealing greases were not used.
The train components were transferred to the sampling location and assembled as
previously shown in Figure 5-1.

5.1.3.3 Sampling Procedures. After the train was assembled, the heaters for the
probe liner and heated filter box were turned on. When the system reached the
appropriate temperatures, the sampling train was ready for pretest leak checking. The
filter skin temperature was maintained at 120 =14°F (248 £25°F). The probe
temperature was maintained above 100°C (212°F).

The sampling trains were leak checked at the_s_tart ana ﬁnisﬂ of ;ampling. _'(—EPA o
Method 5 protocol required post-test leaic checks and recommended pretest leak checks.)
Radian protocol also incorporated leak checks before and after every port change. An
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acceptable pretest leak rate was less than 0.02 acfm (ft’/min) at approximately 15 inches
of mercury (in. Hg). If, during testing, a piece of glassware needed to be emptied or
replaced, a leak check was performed before the glassware piece was removed, and after
the train was reassembled.

To leak check the assembled train, the nozzle end was capped off and a vacuum
of 15 in. Hg was pulled in the system. When the system was evacuated, the volume of
gas flowing through the system was timed for 60 seconds. After the leak rate was
determined, the cap was slowly removed from the nozzle end until the vacuum dropped
off, and then the pump was turned off. If the leak rate requirement was not met, the
train was systematically checked by first capping the train at the filter, at the first
impinger, etc., until the leak was located and corrected.

After a successful pretest leak check had been conducted, all train components
were at their specified temperatures, and initial data were recorded (DGM reading), the
test was initiated. Sampling train data were recorded periodically on standard data |
forms. A checklist for sampling is included in Table 5-1.

The leak rates and sampling start and stop times were recorded on the sampling
task log. Also, any other events that occurred during sampling were recorded on the
task log such as pitot cleaning, thermocouple malfunctions, heater malfunctions, or any
other unusual occurrences.

At the conclusion of the test run, the sample pump (or flow) was turned off, the
probe was removed from the duct, a final DGM reading was taken, and a post-test leak
check was completed. (The post-test leak check procedure is identical to the pretest
procedure; however, the vacuum should be at least 1 in. Hg higher than the highest
vacuum attained during sampling.) An acceptable leak rate was less than 4 percent of
the average sample rate, or 0.02 acfm (whichever was lower). If a final leak rate did not
meet the acceptable criterion, the test run could still have been accepted upon approval
of the test administrator.

5.1.4 Particulate Matter/Metals Sample Recovery
Recovery procedures began as soon as the probe was removed from the stack and

the post-test leak check was completed.
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Table 5-1

Sampling Checklist

Before Test Starts:

1.

10.

11.

12.

Check impinger set for correct order and number. Verify probe markings,
and re-mark if necessary.

Verify that you have all the correct pieces of glassware.
Get data sheets and read barometric pressure.

Bag sampling equipment needs to be ready (with bags labeled and ready to
go) if applicable.

Examine meter box; level it and confirm that the pump is operational.
Assemble train to the filter and leak check at 15 in Hg. Attach probe to
train and do final leak check; record leak rate and pressure on sampling
log.

Check out thermocouples; make sure they are reading correctly.

Turn on all heaters and check to see that they are increasing.

Leak check pitots.

Check that cooling water is flowing and on. Add ice to impinger buckets.

Check isokinetic K-factor; make sure it is correct. (Refer to previous
results to confirm assumptions). (Two people should calculate this

lllucpcuucuuy’ tc double check it \

Have a spare probe liner, probe sheath, meter box and filter ready to go at
location. :

JBS5296
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Table 5-1

Continued
During Test:
1. Notify crew chief of any sampling problems immediately. Note problem on
sampling log.
2. Perform simultaneous/concurrent testing with other locations (if

applicable). Maintain filter temperature between 248°F +25°F. Keep

temperature as steady as possible. Maintain XAD trap and impinger

temperatures below 68°F. Maintain probe temperature above 212°F.
3. Leak check benvéen ports and record on sampling log.

4. Record sampling rate times and location for the fixed gas (CO, CO,, O,)
sample (if applicable).

5. Blow back pitot tubes at inlet location every 15 minutes.
6. Change filter if pressure drop exceeds 15 in. Hg.

7. Check impinger solutions every 1/2 hr; if bubbling into impinger prior to
silica gel, emprty out first impinger into pre-weighed bottle and replace.

8. Check impinger silica gel every 1 /2 tir; if indicator disappears request a
pre-filled impinger from van lab and replace.

9. Check manometer fluid levels and zero every hour.

After Test Is Completed:

1. Record final meter reading.
2. Check completeness of data .neet.
3. Do final leak check of sampling train at 1 in Hg greater than maximum

vacuum during test.
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Table 5-1

Continued

Leak check each leg of pitot tubes.
Disassemble train. Cap sections. Take sections to recovery trailer.

Probe recovery (use 950 ml bottles)
a) Bring probes into recovery trailer (or other enclosed area).
b) For acetone rinses (all trains)
- Attach flask to end of probe
- Add about 50 mls of acetone
- Put in brush down probe, and brush back and forth
- Rinse back and forth in probe
- Cmpty cut acetone in sample jar
- Do this 3 times
c) For MeCl, rinses
Rinse 3 times with flask attached (no brushing)

Reattach nozzle and cap for next day, store in dry safe place.

Make sure data sheets are completely filled out and give to location leader.

185296
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To facilitate its transfer from the sampling location to the recovery trailer, the
sampling train was disassembled into three sections: . the nozzle/probe liner, filter
holder, and impingers in their bucket. Each of these sections was capped with Teflon®
tape or parafilm before being transported to the recovery trailer.

Once in the trailers, the sampling train was recovered as separate front and back
half fractions. Figure 5-2 is a diagram illustrating front half and back half sample
recovery procedures. No equipment with exposed metal surfaces was used in the sample
recovery procedures. The weight gain in each of the impingers was recorded to
determine the moisture content in the flue gas. Following weighing of the impingers, the
front half of the train was recovered, which included the filter and all sample-exposed
surfaces forward of the filter. The probe liner was rinsed with acetone by tilting and
rotating the probe while squirting acetone into its upper end so that all inside surfaces
were wetted. The acetone was quantitatively collected into the appropriate sample
bottle. This rinse was followed by additional brush/rinse procedures using a nonmetallic
brush; the probe was held in an inclined position and acetone was squirted into the
upper end as the brush was pushed through with a twisting action. All of the acetone
and particulate was caught in the sample container. This procedure was repeated until
no visible particulate remained and was finished with a final acetone rinse of the probe
and brush. The front half of the filter was also rinsed with acetone until all visible
particulate was removed. After all front half acetone washes were collected, the cap was
tightened, the liquid level marked and the bottle weighed to determine the acetone rinse
volume. The method specifies that a total of 100 ml of acetone must be used for rinsing
these components. However, a thorough rinse usually requires more reagent. For blank
correction purposes, the exact weight or volume of acetone used was measured. An
acetone reagent blank of approximately the same volume as the acetone rinses was
analyzed with the samples.

The nozzle/probe liner, and front half of the filter holder was rinsed three times
with 0.IN HNO, and the rinse was placed into a separate amber bottle. The container

wascapped tightly, the weight of the combined rinse was recorded, and the liquid level
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was marked on the bottle. The filter was placed in a clean, well-marked glass petri dish
and sealed with Teflon® tape.

Prior to recovering the back half impingers, the contents were weighed for
moisture content. Any unusual appearance of the filter or impinger contents was noted
in the logbook.

The contents in the knockout impinger was recovered into a preweighed,
prelabeled bottle with the contents from the HNO,/H,O, impingers. These impingers
and connecting glassware were rinsed thoroughly with 0.1N HNO,, the rinse was
captured in the impinger contents bottle, and a final weight was taken. Again, the
method specifies a total of 100 ml of 0.1IN HNO; be used to rinse these components.
The weight of reagent used for rinsing was determined by weighing the impinger
contents bottle before and after rinsing the glassware. A nitric acid reagent blank of
approximately the same volume as the rinse volume was analyzed with the samples.

After final weighing, the silica gel from the train was saved for regeneration. The
ground-glass fittings on the silica gel impinger were wiped off after sample recovery to
ensure a leak tight fit for the next test.

A reagent blank was recovered in the field for each of the following reagents:

. Acetone blank--100-ml sample size;

° 0.1N HNO, blank--1000-ml sample size;

° 5 percent HNO,/10 percent H,O, blank--200-ml sample size;
e Dilution water--100-ml sample size; and

] Filter blank--one each.

Each reagent blank was from the same lot used during the sampling program. Each lot

number and reagent grade was recorded on the field blank label and in the logbook.
The liquid level of each sample container was marked on the bottle in order to

determine if any sample loss occurred during shipment. If sample loss had occurred, the
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sample might have been voided or a method could have been used to incorporate a

correction factor to scale the final results depending on the volume of the loss.
Approximate detection limits for the various metals of interest are summarized in

Table 5-2.

5.1.5 Particulate Analysis

The general gravimetric procedure described in EPA Method 5, Section 4.3, was
followed. Both filters and precleaned beakers were weighed to a constant weight before
use in the field. The same balance used for taring was used for weighing the samples.

The acetone rinses were evaporated under a clean hood at 70°F to dryness in a
tared beaker. The residue was desiccated for 24 hours in a desiccator containing fresh
room temperature silica gel. The filter was also desiccated to a constant weight under
the same conditions. Weight gain was reported to the nearest 0.1 mg. Each replicate
weighing agreed to within 0..5 mg or 1 percent of total weight less tare weight, whichever
was greater, between two cohsecutive weighings, and was at least 6 hours apart.

5.1.6 Metals Analytical Procedures

A diagrﬁm illustrating the sample preparation and analytical procedure for the
target metals is shown in Figure 5-3.

The front half acetone and filter fractions were digested with concentrated HNO,
and hydrofluoric acid (HF) in a microwave pressure vessel. The microwave digestion
took place over a period of approximately 10 to 12 minutes in intervals of 1 to 2 minutes
at 600 watts. The nitric probe rinse was digested by EPA SW 846 Method 3020. The
digested filters and the digested probe rinses were combined to yield the front half

sample fraction. The fraction was diluted to a specific volume with DI water and

analyzed by applica ,
The absorbing solutions from the HNO,/H,0, impingers were combined,

acidified, and reduced to near dryness. The sample was then digested by conventional

_digestion, with 5 percent HNO,. After the fraction has cooled, it was filtered and diluted

to a specified volume with DI water. 7 |
Each sample fraction was analyzed by inductively coupled argon plasma

spectroscopy (ICAP) using EPA Method 200.7. Interelement corrections were applied to
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TABLE 5-2. APPROXIMATE DETECTION LIMITS

Instack Method Detection Limits®
Analytical Front Half Back Half
Detection (300 ml sample | (150 ml sample
Limits size) size)
Metal Method® (ug/ml) (ug/m?) (ug/m’)

Chromium ICAP 0.006 14 0.7
Cadmium ICAP 0.002 0.5 , 02
Arsenic® GFAAS 0.004 10 0.5
Lead GFAAS 0.003 0.7 0.4
Nickel ICAP 0.003 0.7 0.4
Barium ICAP 0.001 0.2 0.1
Beryllium ICAP 0.0001 0.2 0.1
Silver ICAP 0.006 14 0.7
Antimony ICAP 0.015 36 1.8
Thallium ICAP 0.100 24 12
Zinc ICAP 0.015 3.6 1.8
Copper ICAP 0.004 1.0 0.5
Manganese ICAP 0.003 0.7 0.4
Phosphorus ICAP 0.300 o7 36
Selenjum ICAP 0.005 12 0.6

“ICAP = Inductively Coupled Argon Plasma
GFAAS = Graphite Furnace Atomic Absorption Spectroscopy

CVAAS = Cold Vapor Atomic Absorption Spectroscopy

®These detection limits are based on a stack gas sample volume of 1.25 m’. If 5 m> are
collected, the instack detection method detection limits are 1/4 of the values indicated.
‘If Fe and Al are present, samples will be diluted which may raise analytical detection
limits.
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the analytes to remove the effects of unwanted emissions. If arsenic or lead levels were
less than 2 ppm, graphite furnace atomic absorption spectroscopy {GFAAS) was used to
analyze for these elements by EPA Methods 7060 and 7421. Matrix modifiers such as
specific buffering agents were added to these aliquots to make the matrix more volatile
and/or stabilize the analyte element. The total volumes of the absorbing solutions and
rinses for the various fractions were measured and recorded in the laboratory notebook.

5.1.7 Quality Control for Metals Analytical Procedures

All quality controt (QC) procedures specified in the test method were followed.
All field reagent blanks were processed, digested and ahalyzed as specified in the test
method. To ensure optimum sensitivity in measurements, the concentrations of target
metals in the solutions were at least 10 times the analytical detection limits.

5.1.7.1 Inductively Coupled Argon Plasma Spectroscopy Standards and Quali
Control Samples. The QC procedures used for ICAP analysis include running two QC
standards, and a calibration blank after every 10 samples. One interference check
standard was analyzed at the beginning and the end of the analytical run. One duplicate

analysis and one analytical spike were analyzed to check for precision and matrix effects.

Standards less than 1 ug/ml of a metal were prepared daily; those with
concentrations greater than this were made monthly.

5.1.7.2 Graphite Furnace Standards and Quality Control Samples. Standards
used for GFAAS analysis were matrix matched with the samples analyzed and the matrix
modifiers added. Standards with less than 1 ug/ml of a metal were prepared daily; those
with concentrations greater than this were made monthly. A minimum of five standards
composed the standard curve. Quality control samples were prepared from a separate
10 ug/ml standard by diluting it into the range of the samples.

One analytical spike was analyzed for every 10 samples. If recoveries were below
80 percent of 100, the samples were analyzed by method of additions as explained in
EPA SW 846 Method 7000. One QC sample was analyzed 1o verify the standard curve

- used to quanitate the samples.
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52  EMISSIONS TESTING FOR PARTICULATE MATTER LESS THAN 10
MICRONS/CONDENSIBLE PARTICULATE MATTER

The sampling method for fine particulate matter/condensible particulate m‘atter
(PM,,/CPM) was a combination of the protocols outlined in EPA Method 201A [entitled
"Determination of PM,, Emissions (Constant Sampling Rate Procedure)’] and EPA
Method 202 (entitled "Determination of Condensible Emissions from Stationary
Sources"). These methods are presented in Appendix J.2, and are summarized below.
Method 201A is applicable to the measurement of PM emissions with aerodynamic
diameters less than or equal to 10 microns (PM,,). Method 202 applies to the
determination of CPM from various types of combustion devices. Condensible PM

missions are gaseous matter and aerosols that condense after passing through a filter

g

that captures liquid and solid particulates. Analyses of the test samples were performed
for total PM (including PM grreater than 10 gm), PM,,, and CPM. Total PM emission
rates were determined from the PM/metals train.

Particulate matter emissions larger than 10 microns were determined by
measuring the weight of the catch of an in-stack PM,, cyclone. The PM,; emissions were
determined from the weight gain of an in-stack backup filter that was downstream of the
cyclone. The CPM emissions were determined from the evaporated residue of the
impinger solution, as outlined in Section 5.2.5.2
5.2.1 Sampling Equipment for PM,,/CPM

Figure 5-4 shows the sampling train for the PMID/CPM method, which combined
the in-stack cyclone, filter assembly, and probe from EPA Method 201A with the
impinger assembly from EPA Method 202. The sample train consisted of a tapered
stainless steel inlet nozzle, an in-stack PM,, cyclone, a backup filter holder and filter
behind the cyclone, a heated glass probe liner, a series of 4 impingers, and the standard
EPA Method 17 meterbox and vacuum pump.

The instrument used in PMIO determination was a Sierra Instruments Series 280

"Cyclade™ cyclone. This device collected particulates larger than 10 microns and allowed -

particulates smaller than 10 microns to pass through to a backup filter. The cyclone
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caused the gas stream to swirl in a vortex; larger particulates contacted the cyclone wall
and fell into a collection cup.

The in-stack backup filter used after the cyclone had a demonstrated collection
efficiency of greater than 99.95 percent on diocytylphepthalate (DOP) smoke particles, as
required by ASTM Standard Method D 2986.

As outlined in EPA Method 202, the first two impingers each contained 100 ml of
deionized distilled H,0, the third impinger was empty, and the fourth contained silica gel.
The first two impingers were of the Greenburg-Smith design with standard tips; the other
impingers had straight tubes. The irﬁpingers were connected together with clean glass U-
tube connectors.

522 PM,,/CPM Sampling Equipment Preparation
5.2.2.1 Glassware Preparation. Glassware was washed as follows:

° ‘Washed in hot soapy water,

° Rinsed with tap water;

° Rinsed with deionized distilled water;
] Rinsed with acetone; and

o Rinsed with methylene chloride (MeCl,).

The cleaned glassware was allowed to air dry in a contamination-free environment.
After drying, the ends were covered with parafilm. All glass components of the sampling
train plus any sample bottles, pipets, Erlenmeyer flasks, petri dishes, graduated cylinders,
and other laboratory glassware used during sample preparation, recovery, and anaiysis
were cleaned according to this procedure.

The cyclone hdusing, nozzle, and interior surfaces were cleaned with hot, soapy
water, rinsed with hot tap water; rinsed with distilled deionized water; and finally rinsed- -

with acetone and dried.

JBS1% 5-20




5.2.2.2 Reagent Preparation. The deionized distilled reagent water used
conformed to the American Society for Testing and Materials Specification D 1193-74,
Type II.

5.2.2.3 Equipment Preparation. All measuring devices used during sampling were
calibrated prior to use, as specified in EPA Method 17. This equipment included top
loading scales, probe nozzles, pitot tu‘bes, metering system, probe heater, temperature
gauges, dry gas metering system, and barometer. A laboratory field notebook was
maintained to record these calibration values.

Before they were used, all filters were desiccated and tared on a five-place
balance. Replicate weighings at least 6 hours apart must agree to within 0.5 mg to yield
an acceptable weight. Each filter was then stored in an individual petri dish with an
identification number, and all data were recorded in the logbook.

5.2.3 Sampling Operations for PM,,/CPM

The sampling procedure for the PM,,/CPM method is similar to the procedure
~ for EPA Method 5, except that the PM,,/CPM method includes a post-test nitrogen (N,)
purge to purge SO, from the sample, if considerable amounts of SO, are present in the
flue gas. Also, a different method was used for nozzle size selection and sampling time,
and no silicone grease was used in assembling the sample train in order to avoid
contamination.

Prior to sampling for PM,,, a preliminary velocity traverse was performed.
Moisture content, flue gas molecular weight, and temperature were determined using
EPA Methods 1 through 4. These data were used to determine the appropriate sampling
rate (as outlined in EPA Method 201A) through the cyclone and to select an appropriate
sampling nozzle or nozzles. Since a constant sampling rate was required throughout a
given run, more than one nozzle was required to maintain approximate isokinetic
sampling conditions. In preparation for sampling, the tester calculated an appropriate
nozzle size for each anticipated range of pitot readings (delta P), such that isokinetics
could be maintained within *20 percent of the constant sampling rate. '

In addition to the above mentioned preliminary data, particulate loading was also

known in order to calculate the required run duration to achieve a representative sample
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in the cyclone. Because of the complexity of the PM,, method, only experienced
samplers performed the sample tests.

The impinger train was prepared according to EPA Method 5. Teflon tape was
used to provide leak-free connections between glassware. The impingers and impinger
contents were weighed and the weights recorded. The sample train components were
carefully assembled in the recovery trailer except for attachment of the cyclone, backup
filter, and probe, which was performed at the stack sampling location.

The train was assembled at the stack location by connecting the cyclone, filter,
and probe liner to the impinger train, which was connected to the meterbox. After the
probe and filter heaters were turned on, the train was leak checked at 15 in. Hg. The
leak rate must be below 0.02 ¢fm.

The samples were withdrawn at a constant flow rate from the stack at the traverse
points determined by EPA Method 1. The sampling time at cach point was based cn the
relative gas velocity at that point. A leak check was performed before and after each
sample test. Parafilm or Teflon tape was used to seal the train components at the end of
each test. As soon as possible after the post-test leak check, the probe was disconnected
from the impinger train.

5.2.4 Sample Recovery for PM,,/CPM _

Recovery procedures began as soon as the probe was removed from the stack at
the end of the sampling period. The recovery scheme is shown in Figure 5-5. To
facilitate transfer from the sampling location to the recovery trailer, the sampling train
was disassembled into four sections: the cyclone, the filter holder, the nozzle/probe liner,
and the impingers in their bucket. Each of these sections was capped with parafilm or

n
Teflon tape before heing transparted to the recovery trailer.

5.2.4.1 Cyclone Recovery. The cyclone was disassembled and the nozzle

removed. The PM was quantitatively recovered from the interior surfaces of the nozzle,
cyclone, and collection cup (excluding the exit tube) by brushing with a nylon bristle
brush and rinsing with acetone until the rinse showed no visible bmicies. After this
procedure, a final rinse of the cyclone surfaces and brush was performed. All particulate

and acetone rinse was collected in a sample jar and sealed. The liquid level was marked,
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and the jar was identified. This information was logged into the field notebook.

The above procedure was repeated for all interior surfaces from the exit tube to
the front half of the in-stack filter. The acetone rinse was collected in a separate sample
jar, sealed, identified, the liquid level was marked, and the sample information was
logged into the field notebook.

5.2.4.2 In-stack Filter Recovery. The in-stack filter holder was opened and the
filter was removed with tweezers or rubber gloves. The filter was placed in a marked
petri dish sealed with Teflon tape, and the filter number was logged into the field
notebook. '

5.2.43 Probe and Impingers Recovery. The weight or volume gain in each of the
impingers was recorded and used to determine the moisture content in the flue gas. The
liquid from the three impingers was transferred into a clean glass sample jar. The
impinger bottles, back half of the filter holders, and probe liner were rinsed twice with
water, the rinse water was added to the same sample bottle, and the liquid level was
marked on the bottle.

Following the waier rinses, the impingers, filter holder, and probe were rinsed
twice with MeCl,. The MeCl, rinse was saved in a clean glass sample jar and the liquid
level was marked. The sample information was logged into the field notebook.

All sample jars were fully identified and sealed. Pertinent information was logged
into the field notebook.

5.2.4.4 Field Blanks. Field blanks of water (500 ml), MeCl, (a volume
approximately equal to the volume used for the MeCl, rinses), and acetone (200 ml)
were taken. Each reagent blank was of the same lot as was used during the sampling
t grade were recorded on the field blank label

and recorded into the field notebook.
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5.2.5 Analysis for PM,,/CPM
The PM,,/CPM gravimetric analyses were completed as shown in Figure 5-6.

Sample jars were checked to ascertain if leakage during shipment had occurred. If
sample loss occurred during shipment, the sample may have been voided or a method
may have been used to incorporate a correction factor to scale the final results
depending on the volume of the loss.

5.2.5.1 Cyclone Catch Analysis. The dry cyclone catch, stored in foil; the cyclone
rinse;, and the front half filter rinses were analyzed gravimetrically according to EPA
Method 5. Each rinse was evaporated at 70°F in a taréd beaker to dryness. The residue
was then desiccated at room temperature for 24 hours to a constant weight in a
desiccator containing anhydrous calcium sulfate. To be considered constant weight, each
replicate weighing must agree to within 0.5 mg and must be at least 6 hours apart.
Weight gain for each fraction was reported to the nearest 0.1 mg. This weight gain
constituted the PM greater than 10 microns in size.

5.2.5.2 Filter Catch Analysis. The in-stack filter catch was analyzed
gravimetrically according to EPA Method 5 requirements.

For each filter, the filter and loose particulates were transferred to a tared glass
weighing dish and dried for 24 hours in a desiccator containing silica gel. The sample
was weighed to a constant weight, with results reported to the nearest 0.1 mg. The
resulting weight gain from the filter and exit tube acgtone rinses constituted the
noncondensible PM , portion of the sample.

5.2.5.3 Impinger and Probe Sample Rinse Analysis. Data were recorded on the
data sheet shown in Figure 5-7. The water sample was measured volumetrically.

The MeCl, sample was combined with the water sample in a 1000-ml separatory
funnel. After mixing, the aqueous and organic phases were allowed to separate; most of
the organic/MeCl, phase was drained off and collected in a tared 350-ml weighing tin
(approximately 100 ml). Then 75 ml of MeCl, was added and mixed; again most of the.
organic MeCl, was drained into the weighing tin. This procedure was repeated with
another 75 ml of MeCl,. A total of approximately 250 ml of organic extract was drained

into the weighing tin. No water was drained during this procedure.

JBS336 5'25




£
m Gtom preisuO2 9 O}
» yBrem puu emasseg
I
uaAo 0,501
9 U} sEBUAID O)
emiodese pue Jexpeq
peJse) v u| edvlg

o ¥ 0 0

jw 5 ol pemiodens
pUe JOURIICT

peuwoyr-axd

auys feanfieuy Wdd/OTnd *9-s 21031y

m.o._.-a.l.oouo_
ybrem pus emEisse(]

9 Jopun
n ) WoO: |
oi.ﬂl_.ao.lo__(

1eyvoq
Pem) 0] UENI0D

® ul O%H ey ey repses )
1 1
enoce wedey
a:npecoxd saoqe
Eﬂe&! pua ._wc:_..__
mredes or* 1D _
1O S| S PPY Hr.m__o! JUBlsUD3 B O] Brom pRIBUOD ¥ 0)
1M PUD OTEHESS(] yBiem puv emosse0)
BUEILOD eidunes
ﬂ_mxw... ow) eseyd
o Isow
(eams)'upip 'emraden
O]
1 MOITe XN ——
pem) 0}
SLELOD JOBLMI |
jeuun) Aommedes
Jur 0001 Yl
_‘ BIUGIIOD BUQWOD) II_
SWnN[oA Lo SUIOA
ejdwen |8|0} edume @01 oduwe @0)
eujwele] euuLee() euuelg
o°H a0en | euoway

UBBUCD § O)
P emoiEseQ

BHEeq
{en o)
TLNLI0D JepELRI |

1
edume P}
euTuLOI(]

{pasn p)
yore) Buopin

oD B 0)
y PUY emOsEe

yom?) suopPi)

5-26



Moisture Determination

Yolume or weight of liquid in impingers mi or g
Weight of moisture in silica gel g

Sample Preparation (Container No. 4)

Amount of liquid lost during transport ml
Final volume ml
pH of sample prior to analysis
Addition of NH,OH required?
Sample extracted 2X with 75 ml MeCl,?

For Titration of Sulfate

Normality of NH,OH N
Volume of sample titrated ml
Volume of titrant ' ml

Sample Analysis

Weight of Condensible Particulate, mg

Container
number Final Weight I Tare Weight | Weight Gain
4 (Inorganic)
4 & 5 (Organic)
Total
Less Blank

Weight of Condensible Particulate

Figure 5-7. Analytical Data Sheet
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Organic Fraction Weight Determination
The organic extract was evaporated under a laboratory hood. Following

evaporation, it was dried for 24 hours in a desiccator containing silica gel. The resulting
sample was weighed to the nearest 0.1 mg.

Inorganic Fraction Weight Determination

The water sample was evaporated on a hot plate to approximately 50 ml, then
evaporated to dryness in a 105°C oven. Because no N, recovery purge was used, the
sample was then desiccated and weighed to a constant weight.

5.2.5.3 Field Blank Analysis. The acetone field blank was measured

gravimetrically and transferred to a 250-ml beaker. The sample was evaporated to
dryness, desiccated for 24 hours, and weighed to a constant weight.

The MeCl, and water field blanks were analyzed as described in Sections 1.2.5.2.1
and 1.2.5.2.2 of the test method, respectively. Blank correction was not réquired,
because the sum of the values for the water blank and the MeCl, blank was less than
2 mg or 5 percent of the mass of the CPM, whichever is greater.

53 ALDEHYDES EMISSIONS TESTING

Sampling for aldehydes was performed according to EPA SW-846 Test

Method 0011, "Sampling for Aldehyde and Ketone Emissions from Stationary Sources.”

5.3.1 Sampling Equipment for Aldehydes

four-impinger train consisted of a quartz nozzle/probe liner followed by a series of
impingers and the standard EPA Method 5 meterbox and vacuum pump. The contents
of the sequential impingers were: the first two impingers with 2,4-dinitrophenylhydrazine -

{TYNDLY third imminag

\
DNPIHD the thir d imnings
Fi]  nf

"
H

noty, and the fourth impinger with silica gel. The first,
third, and fourth impingers were of the Greenburg-Smith design; the second impinger
had a straight tube. The impingers were connected together with clean glass U-tube
connectors. Sampling train components were recovered and analyzed in several {ractions

in accordance with the described method.
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5.3.2 Sampling Equipment Preparation for Aldehydes
5.3.2.1 Glassware Preparation. Glassware was washed in hot, soapy water, rinsed

with tap water three times, and then rinsed with deionized distilled water three times.
The glassware was then rinsed with methylene chloride, drained, dried, and heated in a
laboratory oven at 130°C for several hours. Solvent rinses with methanol were
substituted for the oven heating. After drying and cooling, glassware was stored in a
clean environment to prevent any accumulation of dust or other contaminants.

5.3.2.2 Reagent Preparation. Reagent grade chemicals were used in all tests and
conformed to the specifications of the Committee on Analytical Reagents of the
American Chemical Society.

The reagent water was organic-free reagent water. The lot number, manufacturer,
and grade of each reagent that was used were recorded in the laboratory notebook.

The DNPH absorbing solution was prepared according to Section 3.5.5.4.2 of the
reference method. The analyst wore plastic gloves and safety glasses when handling
DNPH crystals or solutions. Reagent bottles for storage of cleaned DNPH derivatizing
solution were rinsed with aceioniirile and dried before use. '

5.3.2.3 Equipment Preparation. The remaining preparation included calibration
and leak checking of all train equipment as specified in EPA Method 5. This equipment

included probe nozzles, pitot tubes, metering system, probe heater, temperature gauges,

to record these calibration values.

5.3.3 Aldehydes Sampling Operations

5.3.3.1 Preliminary Measurements. Prior to sampling, preliminary measurements

| —— - Tasom

were required to ensure isokinetic sampling. These included determining the traverse
point locations, performing a preliminary velocity traverse, ¢yclonic flow check, and
moisture determination. These measurements were used to calculate a K factor. The
K-factor was used to determine an isokinetic sampling rate from stack gas flow readings
taken during sampling.

Measurements were then made to verify the duct inside diameter, port nozzle

length, and the distances to the nearest upstream and downstream flow disturbances.
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These measurements were then used to determine sampling point locations by following
EPA Reférence Method 1 guidelines. The distances were then marked on the sampling
probe using an indelible marker.

53.3.2 Assembling the Train. Initial assembly of the aldehyde sampling train
components was completed at the recovery trailer. First, the empty, clean impingers
were assembled and laid out in the proper order in the recovery trailer. Each ground
glass joint was carefully inspected for hairline cracks. The first impinger was of the
Greenburg-Smith design and contained DNPH. The second impinger was a straight tube
and also contained DNPH. The third impinger, of the Greenburg-Smith design, was
empty, and served as a knockout to collect condensate. The fourth impinger contained
200 to 300 grams of blue indicating silica gel.

After the impingers were loaded, each impinger was weighed, and the initial
weight and contents of each impinger was recorded on a recovery data sheet. Final
assembly of the sampling train components was completed at the stack location. The
impingers were connected using clean, glass U-tube connectors. The height of all
impingers was approximately the same to obtain a leak-free seal. The open ends of the
train were sealed with ground-glass caps.

5333 ISampling Procedures. After the train was assembled, the heaters for the
probe liner were turned on. When the system reached the appropriate temperature, the
sampling train was ready for pretest leak checking. The probe temperature was
maintained above 100°C (212°F). The sampling trains were leak checked at the start
and finish of sampling. An acceptable pretest leak rate was less than 0.02 acfm (ft’/min)
at approximately 15 in. Hg. If, during testing, a piece of glassware needed to be emptied
or replaced, a leak check was performed before the glassware piece was removed and
after the train was reassembled.

To leak check the assembled train, the nozzle end was capped off and a vacuum
of 15 in. Hg was pulled through the system. When the system was evacuated, the volume
of gas flowing through the system was timed for 60 seconds. After the leak rate was
determined, the cap was slowly removed from the nozzle end until the vacuum dropped

off, and then the pump was turned off. If the leak rate requirement was not met, the
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train was systematically checked by first capping the train at the first impinger, the
second impinger, etc., until the leak was located and corrected.

After a successful pretest leak check had been conducted, all train components
were at their specified temperatures, and initial data were recorded (DGM reading), the
test was initiated. Sampling train data were recorded periodically on standard data
forms.

The leak rates and sampling start and stop times were recorded on the sampling
task log. Also, any other occurences during sampling were recorded on the task log,
such as pitot cleaning, thermocouple maifunctions, heater malfunctions, or any other
unusual occurrence.

At the conclusion of the test run, the sample pump (or flow) was turned off, the
probe was removed from the duct, a final DGM reading was taken, and a post-test leak
check was completed. The procedure was identical to the pretest procedure, but the
vacuum should have been at least one in. Hg higher than the highest vacuum attained
during sampling. An acceptable leak rate was less than 4 percent of the average sample
rate or 0.02 acfm (whichever is lower). If a final leak rate did not meet the acceptable
criterion, the test run may still have been accepted upon approval of the test
administrator.

5.3.4 Aldehydes Sample Recovery

Recovery procedures hegan as soon as the prabe was removed from the stack and
the post-test leak check was completed.

To facilitate transfer from the sampling location to the recovery trailer, the
sampling train was disassembled into two sections: the nozzle/probe liner, and the
impingers in their bucket. Each of these sections was capped before being removed to
the recovery trailer.

Once in the trailer, the entire sampling train was recovered into one sample
container. The weight gain in each of the impingers was recorded to determine the
moisture content in the flue gas. Following weighing of the impingers, the nozzle/probe
was recovered. The probe liner was rinsed with methylene chloride by tilting and

rotating the probe while squirting methylene chloride into its upper end so that all inside

TBS336 5-32




surfaces were wetted. The methylene chloride was quantitatively collected into the
sample container. This rinse was followed by additional brush/rinse procedures; the

- probe was held in an inclined position and methylene chloride was squirted into the
upper end as the brush was pushed through with a twisting action. The procedure was
performed three times. The brush was also rinsed with methylene chloride and the
was'hing liquid was quantitatively collected in the sample container.

The first three impingers were then rinsed three times with methylene chloride
and the washing was collected in the same sample container that was used for the probe.
There were at least two liquid phases in the impingers. This two-phase mixture did not
pour well and a significant amount of the impinger catch was left on the walls after the
methylene chloride rinse. The use of water as a final rinse helped make the recovery
quantitative.

After all methylene chloride and water washing and particulate matter had been
collected in the sample container, the lid was tightened so solvent, water, and DNPH
reagent did not leak out.

A sample blank was prepared by using an amber flint glass container and adding
a volume of DNPH reagent and methylene chloride equal to the total volume in the first
container.

The silica gel from the train was saved in a bag for regeneration after the job was
completed. The ground-glass fittings on the silica gel impinger were wiped off after
sample recovery to ensure a leak-tight fit for the next test.

The liquid level of each sample container was marked on the bottle in order to
determine if any sample loss occurred during shipment. If sample loss had occurred, the
sample would be voided or a method would have been used to incorporate a correction

factor to scale the final results depending on the volume of the loss.
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5.3.5 Aldehydes Analysis

The methylene chloride extract was solvent exchanged into acetonitrile prior to
HPLC analysis. Liquid chromatographic conditions are described which permit the
separation and measurement of formaldehyde in the extract by absorbance detection at
360 nm.
5.3.6 Quality Assurance for Aldehydes ?
The quality assurance (QA) program required for this method included the
analysis of the field and method blanks, procedure validations, and analysis of field
spikes. The assessment of combustion data and positive identification and quantitation
of formaldehyde were dependent on the integrity of the samples received and the
precision and accuracy of the analytical methodology. The QA procedures for this
method were designed to monitor the performance of the analytical methodology and to
provide the required information to take corrective action if problems were coserved in
laboratory operations or in field sampling activities.
Field blanks were submitted with the samples collected at each sampling site.

[ o TR =]
1

he field blanks included the sample bottles containing aliguots of sample recovery

solvents, methylene chloride and water, and unused DNPH reagent. At a minimum, one
complete sampling train was assembled in the field staging area, taken to the sampling
area, and leak checked at the beginning and end of testing. The probe of the blank train

virne Tmmbad Aveeler
was ncail¢da GUrIing the samp!

est. The train was regovered as if it were an actual test
sample. No gaseous sample was passed through the blank sampling train.
To evaluate contamination and artifacts that can be derived from glassware,

reagents, and sample handling in the laboratory, a method blank was prepared for each @

A field spike was performed by introducing 200 ul of the field spike standard into
an impinger containing 200 ml of DNPH solution. Standard impinger recovery
procedures were followed and the spike was used as a check on field handling and
recovery procedures. An aliquot of the field spike standard was retained in the

laboratory for derivatization and comparative analysis.
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54 NONMETHANE HYDROCARBON ANALYSIS BY METHOD 25A AND
C1-C6 BY METHOD 18

Benzene, toluene, and xylene concentrations were determined according to EPA

Method 18. Total gaseous hydrocarbon (THC) concentrations were determined
according to EPA Method 25A. Methane concentrations were determined by subtracting
the results of EPA Method 18 from EPA Method 25A.

The instrument used to determine THC utilized a flame ionization detector
(FID). For FIDs, the flue gas entered the detector and hydrocarbons were combusted in
a hydrogen flame. The ions and electrons formed in the flame entered an electrode gap,
decreased the gas resistance, and permitted a current flow in an external circuit. The
resulting current was proportional to the instantaneous concentration of the total
hydrocarbons.

The flue gas was analyzed by a Ratfisch Model 55 analyzer. The analyzer utilized
a FID. The results are reported on a methane basis. Methane was used as the
calibration gas.

EPA Method 18 analysis was performed using gas chromatography (GC) to
separate the hydrocarbon (C, - C,) species present in the gas stream. Prior to sampling
of the source gas, the GC/FID system was calibrated with standard gas mixtures
containing each hydrocarbon (CH,, CH,, C,H,, C,H,;,, C;H,,, and C;H,,) to establish
calibration curves and retention times. The calibration curves and retention times were
used to quantify the concentrations in the source samples.

A heat-traced slipstream from the stack was transferred to the Shimadzu Mini2
GC/FID to prevent any condensation of the sample gas. The gas sampling loop of the
GC/FID was also heated and was purged each time a sample was analyzed. A
schematic of the CEM and GC system is shown in Figure 5-9. Each analysis was
approximately 10 to 15 minutes in duration. Thus, this analysis was semicontinuous with
a result being generated approxirﬁately every 5 to 10 minutes during the sampling period.

The source sample was drawn into the GC sampling loop under conditions that
prevented any condensation of the sample gas. The sample was injected into the GC

and the hydrocarbon compounds were separated by absorbing them onto the column and
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desorbing them at different times. As each hydrocarbon compound was eluted, it was
combusted in the hydrogen flame of the FID. The ions and electrons formed in the
flame entered an electrode gas, decreased the gas resistance, and permitted a current
flow in an external circuit. The resultant current was proportional to the instantaneous
concentration of the hydrocarbon.

The response and retention times of the individual hydrocarbons were recorded
on a strip chart recorder. A built-in integrator measured the peak areas and printed out
the retention times and counts. The peaks were identified from the established retention
times and the concentration of each hydrocarbon was determined by referring to the
calibration curve.

The nonmethane hydrocarbon concentration was calculated by subtracting the
average methane concentration as measured by GC/FID (EPA Method 18) from the
average total hydrocarbon concentrations by EPA Method 25A.

5.5 EPA METHODS 14
5.5.1 [Traverse Point Location By EPA Method 1

The number and location of sampling traverse points necessary for isokinetic and
. flow sampling was dictated by EPA Method 1 protocol. These parameters were based
upon how much duct distance separated the sampling ports from the closest downstream
and upstream flow disturbances. The minimum number of traverse points for a square
duct of this size was 28. A set of perpendicular saropling ports was established in the

stack.

552 Volumetric Flow Rate Determination by EPA Method 2

Volumetric flow rate was measured according to EPA Method 2. A Type K
‘thermocouple and S-type pitot tube were used to measure flue gas temperature and
velocity, respectively. All of the isokinetically sampled methods that were used
incorporate EPA Method 2.

S.5.2.1 Sampling and Equipment Preparation. For EPA Method 2, the pitot
tubes were calibrated before use following the directions in the method. Also, the pitots

were leak checked before and after each run.
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5.5.2.2 Sampling Operations. The parameters that were measured included the

pressure drop across the pitots, stack temperature, stack static and ambient pressure.
These parameters were measured at each traverse point, as applicable. A computer
program was used to calculate the average velocity during the sampling period.
5.5.3 O, and CO, Concentrations by EPA Method 3A

The O, and CO, concentrations were determined by CEMs following EPA
Method 3A. Flue gas was extracted from the duct and delivered to the CEM system
through heated Teflon® tubing. The sample stream was then conditioned (particulate
and moisture removed) and was directed to the analyzers. The O, and CO,
concentrations were, therefore, determined on a dry basis. Average concentrations were
calcuiated to coincide with each respective time period of interest. More information on
the CEM system will be given in Section 5.6.

554 Average Moisture Determination by EPA Method 4

The average flue gas moisture content was determined according to EPA
Method 4. Before sampling, the initial weight of the impingers was recorded. When
sampling wa.srcornpleted, the final weights of the impingers were recorded, and the
weight gain was calculated. The weight gain and the volume of gas sampled were used
to calculate the average moisture content {percent) of the flue gas. The calculations
were performed by computer. EPA Method 4 was incorporated in the techniques used
for all of the manual sampling methods that were used during the test.

5.6 CONTINUOUS EMISSIONS MONITORING METHODS

EPA Methods 3A, 7E, 6C, and 10 were the continuous monitoring methods used
for measuring CO,/0,, NO,, SO,, and CO concentrations, respectively. Total
hydrocarbons were analyzed by EPA Method 25A. A diagram of the CEM system is
shown in Figure 5-9.

One extractive system was used to obtain flue gas samples for the CEM systems.
For the main CEM system, samples were withdrawn continuously at a single point from
the outlet duct and transferred to the CEM trailer through heat-traced Teflon® line.
The flue gas was conditioned (temperature lowered and moisture removed) before the

flue gas stream was split through a manifold to the various analyzers. Total hydrocarbon
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measurements were made on an unconditioned, hot basis. Therefore, this sample stream
bypassed the gas conditioner.
5.6.1 CEM Sampling Equipment

5.6.1.1 Sample Probes. The main CEM probe consisted of a black iron pipe
mounted to a Swagelok® reducing union which was attached directly to the heat trace
tubing. The probe was placed approximately at a point of average velocity in the stack
determined by a prior velocity traverse by EPA Method 2.

5.6.1.2 Heated Lines. Heated sample lines were used to transfer the flue gas
samples to the instrument trailer for O,, CO,, NO,, §0,, CO, and THC analyses. These
lines were heated in order to prevent condensation. Condensate could clog sample lines
or provide a medium for the flue gas sample to react and change composition.

All heat trace lines contained three 3/8-inch Teflon® tubes. One tube carried the
sample, one tube was used for calibration and QC gases, and the other was available as
a backup. Calibration and QC gases were directed to the sampling probe through the
transfer tube and then back through the entire sampling/conditioning system.

5.6.1.3 Gas Conditioning. Special gas conditioners were used to reduce the

moisture content of the flue gas. A Radian designed gas conditioning system utilized a
chiller system to cool a series of glass cyclones. An antifreeze liquid system was used to
chill the glass cyclones. The hot flue gas was chilled by heat conduction through the
glass wall causing the moisture to condense into droplets. The droplets and any PM
were flung outward toward the glass walls by the centrifugal force. Particles impacted
the glass walls and fell to the bottom of the cyclone where they were drained from the
system. In this manner, both moisture and PM were effectively removed from the flue
gas sample stream. This system operated under positive pressure eliminating the
possibility of leakage which would dilute the gas samples. The gas conditioner was
located in the CEM trailer. _
562 CEM Principles of Operation

5.6.2.1 Sulfur Dioxide Analysis. The Western 721A SO, analyzer was essentially
a continuous spectrophotometer in the ultraviolet range. Sodium dioxide selectively

absorbed ultraviolet (UV) light at a wavelength of 202.5 nm. To take advantage of this
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property of SO,, the analyzer emitted UV light at 202.5 nm and measured the
absorbance (A) of the radiation through the sample cell by the decrease in intensity.
Beer's law, A = abc, was used to convert the absorbance into SO, concentration
(A = absorbance, a = absorbitivity, b = path length, ¢ = concentration). Sulfur dioxide
measurements were performed using EPA Method 6C.

5.6.2.2 Nitrogen Oxide Analysis. The principle of operation of the TECO Model
10AR was a chemiluminescent reaction in which ozone (O,) reacted with nitric oxide
(NO) to form O, and nitrogen dioxide (NO,). During this reaction, a photon was
emitted which was detected by a photomultiplier tube. The instrument was capable of
analyzing total oxides of nitrogen (NO + NO,) by thermally converting NO, to NO in a
separate reaction chamber prior to the photomultiplier tube. Nitrogen oxide
measurements were performed using EPA Method 7E.

5.0.2.3 Oxygen Analysis. The Thermox WDG IV measured O, using an
electrochemical cell. Porous platinum electrodes were attached to the inside and outside

of the cell, which provided the instrument voltage response. Zirconium oxide contained

structure. A difference in O, concentration between the sample side of the cell and the
reference (outside) side of the cell produced a voltage. This response voltage was
proportional to the logarithm of the O, concentration ratio. A linearizer circuit board
wag used to make the response linear. The reference gas was ambient air at
20.9 percent O, by volume.

5.6.2.4 Carbon Dioxide Analysis. Non-dispersive infrared (NDIR) CO, analyzers
emitted a specific wavelength of infrared radiation which was selectively absorbed by
CO, molecules through the sample cell. The intensity of radiation which reached the
end of the sample cell was compared to the intensity of radiation through a CO,-free
reference cell. A reference cell was used to determine background absorbance which was
subtracted from the sample absorbance. The detector used two chambers filled with
CO, and connected by a deflective metallic diaphragm. One side received radiation
from the sample cell and the other side received radiation from the reference cell. Since

more radiation was absorbed in the sample cell than in the reference cell, less radiation




reached the sample side of the detector. This caused a deflection of the diaphragm due
to increased heat from radiation absorption on the reference side. Deflection of the
diaphragm created an electrical potential which was proportional to absorbance.
Absorbance was directly proportional to CO, concentration in the gas. Carbon dioxide
measurements were performed according to EPA Method 3A using a Beckman
Model 880 NDIR anlayzer.

5.6.2.5 Carbon Monoxide Analysis. A TECO Model 48 analyzer was used to
monitor CO emissions. The TECO analyzer measured CO using the same principle of
operation as CO, analysis. A wave length of 5 nm is selective for CO. Carbon
monoxide measurements were performed using EPA Method 10.

5.6.2.6 Total Hydrocarbon Analysis. A Ratfisch Model 55 was used to monitor
THC emissions. By allowing the THC sample stream to bypass the gas conditioner,
concentrations were determined on a wet basis. The analyzer employed an FID. As the
flue gas entered the detector, the hydrocarbons were combusted in a hydrogen flame.
The ions and electrons formed in the flame entered an electrode gap, decreased the gas
resistance, and permitted a current flow in an external circuit. The resulting current was
proportional to the instantaneous concentration of the total hydrocarbons. This method
was not selective between species. EPA Method 25A applies to the continuous
measurement of total gaseous organic concentrations of primarily alkanes, alkenes,
and/or arenes (aromatic hydrocarbons). The results.were reported on a methane basis
and\methane was used as the calibration gas.
5.6.3 CEM Calibration

All the CEM instruments were calibrated once during the test program (and
linearized, if necessary) using a minimum of three certified calibration gases (zero and
two upscale points). Radian performed the multipoint calibrations with four general
categories of certified gases: zero gas (generally N,), a low scale gas concentration, a
midrange concentration, and a high scale concentration (span gas). The criterion for
acceptable linearity was a correlation coefficient (R?) of greater than or equal to 0.998,
where the independent variable was cylinder gas concentration and the dependent

variable was instrument response. If an instrument did not meet these requirements, it
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was linearized by adjusting potentiometers on the linearity card within the instrument or
by other adjustments, if necessary.

The CEM analyzers were calibrated before and after each test run (test day) on a
two point basis: zero gas (generally N,), and a high-range span gas. These calibrations
were used to calculate response factors used for sample gas concentration
determinations. Instrument drift as a percent of span was also determined using these
calibrations for each test run.

After each initial calibration, midrange gases for all instruments were analyzed,
with no adjustment permitted, as a quality control (QC) check. If the QC midrange gas
concentration observed was within *2 percent of full scale, the calibration was accepted
and the operator began sampling. If the QC check did not fulfill this requirement,
another calibration was performed and linearization was performed if deemed necessary.
Calibration procedures are further deiailed in the daily operating procedure
(Section 5.6.5).

Table 5-3 lists the concentration of all calibration and QC gases used on this test

5.6.4 Data Acquisition
The data acquisition system consisted of a Dianachart PC Acquisitor data logger,
a signal conditioner, and a 386 desktop computer. All instrument outputs were

Y e TeTe

connccte ripchart recorders and the data acquisition system. The
stripchart recorders were a back-up system to the data logger. The PC Acquisitor
scanned the instrument output and logged digitized voltages. A Radian computer
program translated the digitized voltages into relevant concentrations in engineering
units {(ppmv, %V, etc). The computer program had several modes of operation:
calibration, data acquisition, data reduction, data view, data edit, and data import. The
import function was used to combine other data files for comparison and correlation.
5.6.5 Daily Operating Procedure

The following is a detailed standard operating procedure for calibrating and

operating the CEM system:
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CEM Operating Ranges And Calibration Gases

Table §-3

Analyte Gas Concentration
CO,
Instrument Beckman 880
Range 0 -20%
Span Gas Value 18%
Zero Gas 100% N, (UHP)
Midrange QC Gas Value 10%
Low Range QC Gas Value 5%
CO - dry
Instrument TECO 48H
Range 0 - 100 ppmvd
Span Gas Value 98 ppm
Zero Gas 100% N, (UHP)
Midrange QC Gas Value | 60 ppm
Low Range QC Gas Value 20 ppm
O,
[nstrument Thermox WDG III
Range 0-25%
Span Gas Value 20% "
Zero Gas 0.2% O,
Midrange QC Gas Value 10%
Low Range QC Gas Value 5%
SO,
Instrument Western 721A
Range 0 - 200 ppmvd
Span Gas Value 180 ppm
Zero Gas 100% N, (UHP)
Midrange QC Gas Value 100 ppm
Low Range QC Gas Value 30 ppm
543




Table 5-3
Continued
.
Analyte Gas Concentration
NO,
[nstrument TECO 10AR
Range 0 - 250 ppmvd
Span Gas Value 200 ppm
Zero Gas 100% N, (UHP)
Midrange QC Gas Value 100 ppm
Low Range QC Gas Value 50 ppm
THC (EPA Method 25A)
[nstrument Ratfisch RS-55
Range 0 - 100 ppmvd
Span Gas Value 90% as methane
Zero Gas. 100% N, (UHP)
Midrange QC Gas Value 45 ppm as methane
Low Range QC Gas Value 25 ppm as methane
544
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10.

11.

12.

13.

14.

Turn on computer and printer, put printer on-line, and load the CEM.EXE
program. Be sure that the CEM instruments have been on for at least 20
hours.

Synchronize DAS clock with sample location leaders and the test leader.
Turn on strip chart recorders (SCR) and make appropriate notes on charts
and in logbook (write down all procedures and observations in logbook and

on SCRs as the day progresses).

Turn on the gas conditioners and blow back compressor. Blow back the
system.

Open all calibration gas cylinders so that they may be introduced to the
instruments via control panel valves.

Perform daily pretest leak check on CEMs by introducing ultra high purity
nitrogen to the system. Zero all instruments except the Thermox O,
analyzers. Make adjustments to the zero potentiometers as required to
zero the instruments. Be sure to check and maintain all flows throughout
calibration and operation.

Record the zero values in the computer calibration routine.

Introduce 2.0 percent O, to set the low scale response for the Thermox O,
analyzers and repeat Step 7 for these instruments.

Introduce the mixed span gases for O,, CO,, and CO. Make adjustments
as required to these instruments.

Enter these values in the computer calibration routine.
Introduce the NO, span gas.

Make adjustments to the NO, instruments as required and enter the value
into the computer calibration routine.

Introduce the SO, span gas for the SO, analyzer, repeat Step 12 for the
SO, analyzer. (Note that all calibration gases are passed through the entire
sampling system.)

Switch the Western SO, analyzer range to 0-500 ppm introduce the span

gas for this range and repeat Step 12 for this instrument.
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15. Check the calibration table on the computer, and make a hardcopy. Put
the computer in the standby mode.

16.  Introduce QC gases to instruments in the same sequence as the calibration
gases. Record three minutes of data for each, once the responses have
stabilized. If the QC gas response is not within +2 percent of the
instrument range the operator should recalibrate the instrument, or
perform other corrective actions.

17.  Begin sampling routine, with the computer on stand by.

18.  Start the data acquisition system when signaled by radio that system is in
stack.

19.  Carefully check all flows and pressures during the operation of the
instruments and watch for apparent problems in any of the instruments,
such as unusual readings or unreasonable fluctuations. Check the gas
conditioning system periodically and drain the traps.

20.  Stop the data acquisition system at the end of the test when signaled.
21.  Perform final leak check of system.

22.  Perform the final calibration (Repeat steps 6-16) except make no
adjustments to the system.
23.  Check for drift on each channel.
5.7 POLYNUCLEAR AROMATIC HYDROCARBON EMISSIONS

TESTING .

The polynuclear aromatic hydrocarbon (PAH) sampling and analytical method is
a combination of EPA SW-846 Test Method 0010 and EPA SW-846 Test Method 8270.
5.7.1 Sampling Equipment

e PAH sampling method used the sampling train shown in Figure 5-10. Radian
modified the protocol configuration to include a horizontal condenser rather than a
vertical condenser. The horizontal condenser lowered the profile of the train and
reduced breakage. The XAD trap following the condenser was maintained in a vertical

position.
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572 Sampling Equipment Preparation

In addition to the standard EPA Method 5 requirements, the PAH sampling
method included several unique preparation steps which ensured that the sampling train
components were not contaminated with organics that may interfere with analysis. The
glassware, glass fiber filters, and XAD resins were cleaned and checked for residuals
before being packed.

5.7.2.1 Glassware Preparation. Glassware was washed in soapy water, rinsed with
distilled water, baked, and then rinsed with acetone followed by methylene chloride.
This included all the glass components of the sampling train including the glass nozzles
plus any sample bottles, Erlenmeyer flasks, petri dishes, graduated cylinders or stirring
rods that were used during recovery. Nonglass components (such as the teflon-coated
filter screens and seals, tweezers, teflon squeeze bottles, nylon probe brushes and nylon
nozzie brushes) were cieaned ioiiowing the same procedure except that nic baking was
performed. The specifics of the cleaning procedure are presented in Table 5-4.
5.7.2.2 XAD II and Filters Preparanon XAD resin and glass fiber filters were
methylene chloride and hexane, sequentially. At the conclusion of the soxhlet
extractions, one filter and 30 grams of XAD resin were analyzed for background
contamination following the same procedure followed for the flue gas samples. The
XAD and filter blank were analyzed for PAH compounds. The pressure drop for the
XAD traps was checked before and after the resin was loaded to ensure that the
pressure drop across the XAD traps was less than seven inches of mercury.

5.7.2.3 Method S Equipment Preparation. The EPA Method 5 equipment was

p;epaged accr_\rdl__ the nrntncnl discussed in Section 5.1.2.3.
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Table 54

Glassware Cleaning Procedure
(Train Components and Sample Containers)

— c———e e ——————————————————————— —
— —_— —

NOTE: USE DISPOSABLE GLOVES AND ADEQUATE VENTILATION

1.  Soak all glassware in hot soapy water (Alconox®).

Tap water rinse to remove soap.
Distilled/deionized H,O rinse (X3).
Bake at 450°F for 2 hours.”

Acetone rinse (X3), (pesticide grade).
Methylene Chloride (X3).

Cap glassware with clean glass plugs or methylene chloride rinsed
aluminum foil. '

8.  Mark cleaned glassware with color-coded identification sticker.

'(X3) = Three times.

*Step (4) is not used for probe liners and non-glass components of the train that cannot
withstand 450°F (i.e., Teflon-coated filter screen and seals, tweezers, Teflon squeeze
bottles, nylon probe and nozzle brushes). The probe liners are too large for the baking

ovens.

A G
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5.7.3 Sampling Operations

5.7.3.1 Preliminary Measurements. Prior to sampling, preliminary measurements
were made as described in Section 5.1.3.1.

5.7.32 Assembling the Train. Initial assembly of the PAH sampling train
components was performed in the recovery trailer. Final assembly of the train with the
probe, nozzle, and filter was performed at the stack location. First, the empty, clean
impingers were assembled and laid out in the proper order. The first impinger was a
knockout impinger which had a short tip. The purpose of this impinger was to collect
condensate which formed in the coii and XAD trap. However, the gas was not bubbled

through the condensate to prevent carry-over to the next impinger. The next two

impingers were modified tip impingers that contained 100 ml of HPLC grade water each.

The fourth impinger was empty, and the fifth impinger contained 200 to 300 grams of
silica gel. When the impingers were loaded, they were wrapped with teflon tape to
secure the two sections of the impinger. Then each impinger was weighed and the
weight recorded along with information on the contents of the impingers. The impingers
were connecied together using cleancd glass U-tube connectors and arranged in the
impinger bucket. The height of all the impingers should be approximately the same to
obtain a leak-free seal. The open ends of the train were sealed with methylene

chloride-rinsed aluminum foil.

then capped off and placed with the XAD trap and condenser coil (capped) into the
impinger bucket. A supply of precleaned foil and socket joints were also placed in the

bucket in a clean plastic bag. The train components were transferred to the sampling

lncatinn and occnm'nlnrl ac prntn el ly chnum in Flgnrn §-10, Sealine
nouglv cho =galing

e W

used to avoid contamination or adsorption of the sample.

5.7.3.3 Sampling Procedures. After the train was assembled, the heaters were

turned on for the probe liner and heated filter box. When the system reached the
appropriate temperatures, the sampling train was ready for leak checking.

The PAH train was leak checked at the start and finish of sampling as required in
EPA Method 5 as well as before and after each port change. If a piece of glassware
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needed to be emptied or replaced, a final leak check was performed before the
glassware piece was removed. After the train was reassembled, an initial leak check was
performed.

To leak check the assembled train, the nozzle end was capped off and a vacuum
of 15 in. Hg was pulled in the system. When the system was evacuated, the volume of
gas flowing through the system was timed for 60 seconds. The leak rate is required to be
less than 0.02 acfm (ft’/min). After the leak rate was determined, the cap was slowly
removed from the nozzle end until the vacuum dropped off, and then the pump was
turned off: _

If the leak-rate requirement was not met, the train was systematically checked by
first capping the train at the filter, at the first impinger, etc., until the leak was located
and corrected.

In the event that a final leak rate was found to be above the minimum acceptable
rate (0.02 acfm) upon removal from a port, acceptance is subject to the approved of the
EPA administrator. Otherwise, the run was voided and repeated.

The leak rates and sampling start and stop times were recorded on the sampling
task log. Also, any other events that occurred during sampling were recorded on the
task log such as pitot cleaning, thermocouple malfunctions, heater malfunctions and any
unusual accurrences.

Sampling train data were recorded every five minutes on standard data forms. A
checklist for sampling was given previously in Table 5-2. The purpose of the checklist is
to remind samplers of the critical steps during sampling. '

A sampling operation that was unique to PAH sampling was maintaining the gas
temperature entering the XAD trap below 68°F. The gas was cooled by the condenser

. and the XAD trap, which both have a water jacket in which ice water was circulated.
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574 Sample Recovery
To facilitate transfer from the sampling location to the recovery trailer, the

sampling train was disassembled into four sections: the probe liner, the XAD trap and
condenser, filter holder, and the impingers in their bucket. Each of these sections was
capped with methylene chloride-rinsed aluminum foil before removal to the recovery
trailer. Once in the trailer, field recovery personnel followed the scheme shown in
Figure 5-11. The samples were placed in cleaned amber glass bottles to prevent light
degradation.

The solvents used for train recovery were acetone (pesticide grade) followed by
methylene chloride. The use of the highest grade acetone for train recovery was
essential to prevent the introduction of chemical impurities which interfere with the
quantitative analytical determinations.

Field recovery resulted in the sample components iisted in Tabie 5-5. The
samples were shipped to the analytical laboratory as expediently and carefully as
possible.

5.7.5 Analyiical Procedures

The analytical procedure used to determine PAH concentrations from the
Modified Method 5 sample followed EPA SW-846 Test Method 8270 protocol. The
detection limit for PAH was about 1 ug per train. The compounds/isomers of interest in
ihe anaiysis are shown ini Taole 5-6.

of

5.7.5.1 Preparation of Samples for Extraction. Upon receiving the sample

shipment, the samples were checked against the chain-of-custody forms and then

assigned an analytical laboratory sample number. Each sample component was

travel, Color, appearance,

nd other

ID

particulars of the samples were noted. Samples were extracted within 21 days of
collection.

Glassware used in the analytical procedures (including soxhlet apparatus and
disposable bottles) was cleaned by washing twice with detergent, rinsing with distilled
water, and then rinsing with acetone, methanol, and methylene chloride. The glassware

was allowed to air dry.
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Table 5-5

Polynuclear Aromatic Hydrocarbon Sample Components

Shipped to Analytical Laboratory

Container/Component Code Glassware
1 F Filter(s)
2 PR Rinses® of nozzle, probe, and front half
of filter holder
3 CR Rinses® of back half of filter holder,
filter support, and condenser
4 IR First, second, third, and fourth

impinger contents and rinses’

| Ln

S
wiv

XAD-2 resin

*Rinses include acetone and methylene chloride recovered into the same sample bottle.

JBS336
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Table 5-6

Polynuclear Aromatic Hydrocarbon Compounds To Be Analyzed

Naphthalene
Acenapthylene
Acenapthene
Fluorene
Phenathrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(a)pyrene
2-Methylnapthalene
2-Chloronapthalene
Benzo(k)fluoranthene
Benzo(e)pyrene
Perylene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Dibenzofuran
7,12-Dimethylbenz(a)anthracene
Benzo(g,h,i)perylene
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5.7.52 Calibration of GC/MS System. An initial calibration of the GC/MS

system was performed to demonstrate instrument linearity over the concentration range
of interest. Analyses for PAH was performed using low resolution mass spectrometry. A
typical calibration range consisted of points at 4:100, 40:100, and 400:100 for the ratio of
analytes to isotopically labeled internal standards. Relative response factors were
calculated for each compound of interest. The response factors were verified on a daily
basis using a continuing calibration standard consisting of mid-level standard (typically
the 40:100 standard).

5.7.5.3 Sample Extraction. For PAH analyses, iéotopically labeled surrogate
compounds were added to the samples before the extraction process was initiated.
These surrogates were used to monitor the efficiency of the extraction/clean-up. The
internal standards used in the quantitative analysis of these analytes were added to the
samples immediately prior to analysis, and used to perform the quantitative caiculatiohs.

5.7.5.4 Analysis by GC/MS. The PAH analyses were performed by
high-resolution GC followed by low resolution mass spectrometry.

Data from the MS were recorded and stored on a computer file as well as printed
on paper. A duplicate analysis was performed on every tenth sample in the sample
batch. A method blank which was carried through the complete extraction procedure
was also analyzed. Results such as amount detected, detection limit, retention time, and
internal standard and surrogaie siandard recoveries were calculated by computer.
chromatograms were retained by the analytical laboratory and also included in the

analytical report.

5.7.6 Analytical QA/QC Procedures

This section discusses thc gencral Guality control
for the analytical methods. Method-specific analytical QA/QC procedures are also
presented. : ‘

5.7.6.1 Quality Control. This section presents the PAH quality control
requirements.

Blanks. Two different blanks were collected for the PAH analyses: a laboratory

proof blank and a field blank. Proof blanks were obtained from a complete set of
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Modified Method S sample train glassware that had been cleaned according to the
procedure presented in Section 5.1.2. The precleaned glassware, which consisted of a
probe liner, filter holder, condenﬁer coil, and impinger set, was loaded and then
recovered by rinsing with acetone and methylene chloride three times each. All sets of
glassware were blanked.

A field blank was collected from a set of PAH glassware that was used to collect
at least one sample and had been recovered. The train was reloaded and left at the
sampling location during a test run. The train was then recovered. The field blank was
used to measure the level of contamination that occurred from handling, loading,
recovering, and transporting the sample train. The field blank was analyzed concurrently
with the flue gas samples. If the field blank results were acceptable, the laboratory proof
blank and reagent blanks were archived but not analyzed.

Analytical method (reagent) blanks were also analyzed as part of the QC
program. The QC criteria for method blanks was concentrations less than or equal to
the detection limit (in the noise range).

Standards Duplicates. Isotopically labelled internal standards and surrogate
compounds were added to the sample before the extraction process began. Once added
to the samples, the internal standards went through the entire extraction process and
were measured on the GC/MS. The recoveries of the internal standards were
determined and the results of the native species were adjusted according to the internal
standard recoveries. The results contained in the analytical report were adjusted for
internal standard recoveries. The surrogate compounds were added in a similar manner,
but the surrogate recoveries were not used to adjust the results of the native species.
Surrogate recoveries provided additional data on the efficiency of the extraction
procedure and the performance of the instruments. The QC objective for internal

standards and surrogate recoveries was 100 +50% recovery.
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The purpose of duplicate analyses was to evaluate the reproductibility (precision)
of the combined sample preparation and analytical methodology. The QC criterion for
analysis of duplicates was agreement to within +50% (for each PAH species). Analytical
duplicates (two injections of the same sample) were also analyzed to assess the precision
of the analytical methodology. For PAH flue gas samples, only analytical duplicates
were performed. For every 10 samples, one duplicate analysis was performed.

58 ASTM METHODS

Standard ASTM methods were used to assess heat of combustion, ultimate
analysis (ash, O,, carbon, hydrogen, sulfur, and m'trogeri), and chlorine content of the
waste oil fuel. Aggregate moisture and ambient humidity were also analyzed.
Descriptions of applicable ASTM methods follow.

5.8.1 Relative Humidity

Sampling for relative humidity was performed using ASTM Method E337-62,
"Standard Test Method for Relative Humidity by Wet- and Dry-Bulb Psychrometer.”
This method covers the determination of the relative humidity of atmospheric air by
means of wet- and dry-buib temperature readings.

5.8.1.1 Sampling Equipment and Method. A sling psychrometer was used for
measuring relative humidity. Two thermometers, one with a wet-bulb covering were
mounted on the psychrometer. The wet-bulb covering was moistened and the
psychrometer siung through the air for severai minutes. The thermumeiers weie read
and the psychrometric chart was used to calculate the relative humidity.

5.8.2 Heat of Combustion Test Method

Heat of combustion of the fuel sample was determined according to ASTM

P L T

Method D240-87, "Standard Tesi Meinod for Heat of Combustion of Liguid
Hydrocarbon Fuels by Bomb Calorimeter.” This test method covered the determination
of the heat of combustion of liquid hydrocarbon fuels ranging in volatility from that of
light distillates to that of residual fuels.

5.8.2.1 Sampling Equipment and Method. Heat of combustion was determined
using an O. bomb, calorimeter, stirred water jacket, and a thermometer. A weighed

sample was burned in an O, bomb calorimeter under controlled conditions. The heat of
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combustion was computed from temperature observations before, during, and after
combustioﬁ with proper allowance for thermochemical and heat transfer corrections.
Adiabatic calorimeter jackets were used.

5.8.3 Total Moisture Content Test Method

Total moisture content of the aggregate sample was determined according to
ASTM Method C566-89, "Standard Test Method for Total Moisture Content of
Aggregate by Drying." This test method covered the determination of the percentage of
evaporative moisture in a sample. The plant routinely performed this test at least
several times per day. This information was provided By the plant personnel and is
included in the process data section of the test report.

5.8.3.1 Sampling Equipment and Method. Total moisture content was
determined using a balance or scale accurately readable and sensitive to within
0.1 percent of the test load, a source of heat such as a ventilated oven capable of
maintaining the temperature surrounding the sample at 110 £5°C (230 £9°F); and a
sample container not affected by the heat and of sufficient volume to contain the sample
without danger of spilling.

The sample was weighed to the nearest 0.1 percent and then dried in the sample
container. The temperature was controlied when excessive heat may alter the character
of the aggregate or where more precise measurement was needed. The dried sample
was weighed to the nearest 0.1 percent after it had cooled sufficiently to prevent damage
to the balance. Total moisture was calculated using the formulas presented in
Section 7.1 of the reference method.

5.8.4 Sulfur Test Method

Sulfur concentrations in the sample were determined according to ASTM

Method D1552-90, "Standard Test Method for Sulfur in Petroleum Products (High

Temperature Method)." This test method covered the procedures for the determination

_ of total sulfur in petroleum products inciuding lubricating oils containing additives and in

additive concentrates.
5.8.4.1 Sampling Equipment and Method. Sulfur content of a sample was

determined using a furnace, an absorber, a buret, and other miscellaneous apparatus.
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The IR detection system was used for the determination of sulfur. The sample was
weighed into a special ceramic boat which was then placed into a combustion furnace in
an O, atmosphere. Any sulfur was combusted to SO, which was then measured with an
IR detector after moisture and dust were removed by traps. A microprocessor calculated
the mass percent sulfur from the sample weight, the integrated detector signal and a
predetermined calibration factor. Both the sample identification number and mass
percent sulfur were then printed out. The calibration factor was determined using
standards approximating the material to be analyzed.
5.8.5 Nitrogen Test Method

Nitrogen concentration in the sample was determined according to ASTM
Method D3179-84, "Standard Test Methods for Nitrogen in the Analysis of Coal and
Coke." This test method covered the determination of total nitrogen in samples of coal
and coke.

5.8.5.1 Sampling Equipment and Method. Total nitrogen was determined using a
digestion unit, digestion flasks, distillate unit, buret, Erlenmeyer flasks, rubber tubing,
and pipets. Reagents included an alkali solution, ethyi aicohel, and suifuric acid.
Nitrogen in the sample was converted into ammonium salts by destructive digestion of
the sample with a hot, catalyzed mixture of concentrated sulfuric acid and potassium
sulfate. These salts were subsequently decomposed in a hot alkaline solution from which
the ammonia was recovered by distiliation and finaily deiermined by alkalimeiric or
acidimetric titration.

5.8.6 Carbon and Hydrogen Test Method

Carbon and hydrogen concentrations in the sample were determined according to

Analysis Sample of Coal and Coke.”

5.8.6.1 Sampling Equipment and Method. Carbon and hydrogen content were
determined using an O, purifying train that consisted of two water absorbers and a CO,
absorber, a flow meter, a combustion unit, and reagents. A quantity of the sample was
burned in a closed system. The products of combustion were fixed in an absorption train

after complete oxidation and purification from interfering substances. This test method
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gave the total percentages of carbon and hydrogen and included the carbon in

carbonates and the hydrogen in the moisture and in the water of hydration of silicates.
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6. QUALITY ASSURANCE AND QUALITY CONTROL

To ensure the production of useful and valid data, specific QA/QC procedures
were strictly adhered to during this test program. Detailed QC procedures for all
manual flue gas sampling, process sample collection, GC operations, and CEM
operations can be found in the site-specific test plan prepared by Radian Corporation’".
This section presents the test program QA parameters and results so that the degree of
data quality can be shown.

6.1 SUMMARY

Tests were conducted over a three-day period at Mathy Construction Company,
Plant 26. Three sets of runs were completed successfully at normal operating conditions
while the plant was operating on waste fuel oil. No sampling-related problems that
would affect data quality were encountered during testing.

In summary, the data quality was maintained throughout the project and this data
can be used as described. Post-test leak checks for all sampling trains were within
acceptable limits and all post-test calibration checks for the dry gas meters were within
acceptable limits. All PM/metals, aldehydes, and PAH manual sampling trains met the
isokinetic criterion of * 10 percent out of 100 percent, with the exception of one
aldehyde run. This run was accepted because it exceeded the limits only slightly. The
PM,,/CPM manual sampling trains met the isokinetic criterion of +20 percent out of
100 percent, which is acceptable for this test method.

Method blank and field blank results for the manual sampling trains showed some
contamination. Also, a few method spike recovery values for the metals, aldehydes, and

PAH analyses were not within the QA allowance.

"Emission Testing for Asphalt Concrete Industry, Site-Specific Test Plan and Quality
Assurance Project Plan, Mathy Construction Company Plant 26," Radian Corporation,
September 1991.
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The CEM results showed acceptable calibration drift values and QC gas
responses. All CEM QC procedures and objectives described in the site-specific test
plan were followed.

The GC used for EPA Method 18 analysis was calibrated each test day before
and after flue gas sampling. Quality assurance/quality control resuits showed allowable
response factor drift values for most of the runs conducted.

The remainder of this section is organized as follows: Section 6.2 presents the
QA/QC definitions and data quality objectives; Section 6.3 presents manual flue gas
sampling and recovery parameters, and a further discussion of method blank, field blank,
and method spike results; Section 6.4 presents method-specific analytical QA parameters;

Section 6.5 discusses the CEM QA parameters; and Section 6.6 presents the GC QA

parameters.
62 QUALITY ASSURANCE/QUALITY CONTROL DEFINITIONS AND
OBJECTIVES

The overall QA/QC objective in this test program was to ensure precision,
accuracy, completeness, comparability, and representativeness for each major
measurement parameter. The following definitions were used:

° Quality Control: The overall system of activities whose purpose is to

provide a quality product or service. Quality control procedures are
routinely followed to ensure high data quality.

L Quality Assurance: A system of activities whose purpose is to ensure that
overall QC is being carried out effectively. The degree of data quality
achieved can be assessed from QA parameters.

o Data Quality: The characteristics of a product (measurement data) that

bear vu iis ability to satisly a given purpose. Thesc characteristics are:

- Precision - A measure of mutual agreement among individual
measurements of the same property, usually under prescribed
similar conditions. Precision is best expressed in terms of the
standard deviation, and in this report is expressed as the relative
standard deviation or coefficient of variation.
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- Accuracy - The degree of agreement of a measurement (or an
average of measurements of the same thing), X, with an accepted
reference or true value, T, which can be expressed as the difference
between two values, X-T, the ratio X/T, or the difference as a
percentage of the reference or true value, 100 (X-T)/T.

- Completeness - A measure of the amount of valid data obtained
from a measurement system compared with the amount that was
expected to be obtained under prescribed test conditions.

- Comparability - A measure of the _confidencc with which one data
set can be compared with another.

- Representativeness - The degree to which data accurately and
precisely represent a characteristic of a population, variations of a
parameter at a sampling point, or an environmental condition.

A summary of the estimated precision, accuracy, and completeness objectives is
presented in Table 6-1.
6.3 MANUAL FLUE GAS SAMPLING QUALITY ASSURANCE

The following section reports manual sampling QA parameters in order to
provide insight into the quality of the emissions test data produced from manual tests
during the test program.
6.3.1 Particulate Matter/Metals Sampling Quality Assurance

Table 6-2 presents post-test check results for all of the manual sample trains. The
acceptance criterion was that all post-test leak checks be less than 0.02 c¢fm. All
PM/metals post-test leak checks met the acceptance criterion.

The isokinetic sampling rates for all of the manual sampling runs are presented in
Table 6-3. The acceptance criterion for the PM/metals, aldehydes, and PAH sampling
runs is that the average sampling rate must be within 10 percent of 100 percent
isokinetic. All PM/metals runs deviated by no more than 3 percent of 100 percent,
thereby meeting the isokinetic criterion.

All dry gas meters used for manual sampling were fully calibrated within the last
six months against an EPA-approved intermediate standard. The full calibration factor,

or meter Y, was used to correct actual metered volume to true sample volume. To

A
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Table 6-1

Summary of Precision, Accuracy, and Completeness Objectives

@mpletenessb
it Parameter (%)
Flue Gas Formaldehyde 100
Flue Gas Metals 100
Polynuclear Aromatic Hydrocarbons +15 +20 100
Flue Gas Total Particulate Matter =11 +10 100
Continuous Monitoring System +2° +2¢ 95
Velocity/Volumetric Flow Rate *6 =10 95
Fixed Gases/Molecular Weight +0.3%V +0.5%V 100
Moisture +20 +10 95
Flue Gas Temperature +2°F +5°F 100

Precision and accuracy estimated based on results of EPA collaborative tests. All values
stated represent worst case values. All values are absolute percentages unless otherwise
stated.

*Minimum valid data as a percentage of total tests conducted.

‘Relative error (%) derived from audit analyses, where:

Measured Value - Theoretical Value x
Theoretical Value

Percent Brror = 100

Percent difference for duplicate analyses, where:

Percent Difference - L.t value - Second Value .,

0.5(First + Second Values)

*‘Minimum requirements of EPA method 6C, based on percent of full scale.
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Table 6-2
LEAK CHECK RESULTS FOR MANUAL SAMPLE TRAINS
MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

6%k e A OC b A SOSD AR MO AN 2 9 20 i

PM/Metals 09/23/91 1 1 0.33 0.012 5 Yes
PM/Melals 09/23/91 2 1 0.33 0.014 5 Yes
PM/Metals 09/24/91 3 1 0.33 0.012 8 Yes
Aldehydes 09/23/91 1 2 050 0.010 7 Yes
Aldehydes 09/23/91 2 2 0.56 0.006 5 Yes
Aldehydes 09/25/91 3 1 0.48 0.014 6 Yes
Aldchydes 09/24/91 4 1 0.34 0.010 6 Yes
PAH 09/23/91 1 0.34 0.008 7 Yes
PAH 09/23/91 2 3 0.35 0.010 5 Yes
PAH 09/24/91 3 4 0.32 0.008 7 Yes
PM10 09/24/91 1 1 0.25 0.010 10 Yes
PM10 09/25/92 2 1 0.28 0.012 10 Yes
PM10 09/25/91 3 1 0.31 0.016 5 Yes




Table 6-3

ISOKINETIC SAMPLING RATES FOR MANUAL SAMPLING TEST RUN

MATHY CONSTRUCTION COMPANY PLANT 26 (1991) ¢
PR m
PM/Metals 09/23/91 1
PM/Metals 09/23/91 P ®
PM/Metals 09/24/91 3 100 Yes
PM10/CPM 09/24/91 1 89.1 Yes
PM10/CPM 09/25/91 2 91.4 Yes ®
PM10/CPM 09/25/91 3 80.8 Yes
Aldchydes 09/23/91 1 988 Yes
Aldehydes 09/23/91 2 112 Yes b
Aldehydes 09/24/91 k) 95.8 Yes s
Aldehydes 09/25/91 4 96.0 Yes
PAH 09/19/91 1 107 Yes
PAH 09/19/91 2 106 Yes ® ‘
PAH 09/20/91 3 105 Yes
a PM/Metals, Aldehydes and PAH test metals specify isokinetic sampling rates must be within i
10 percent of 100 percent isokinetic. The PM10 test method allows ioskinetic sampling rates |
to be within 20 percent of 100 percent isokinetic.

b Marginally accepled because it did not exceed prescribed tolerances by a large amounl. ()
L
|
@
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verify the full calibration, a post-test calibration was performed. The full- and post-test
calibration coefficients must be within 5 percent to meet Radian’s internal QA/QC
acceptance criterion. The results of the full- and post-test calibration check of the
meter boxes used for manual sampling are presented in Table 6-4. The post-test
calibration factor for the meter box used for PM/metals test runs was within the
5 percent criterion of the full calibration factor.
63.2 PM,/CPM Sampling Quality Assurance

Post-test leak checks, isokinetic rates, and dry gas meter post-test calibrations for
the PM,,/CPM test runs were within QA allowances and are presented in Tables 6-2,
Table 6-3, and 6-4, respectively. Note that the isokinetic acceptance criterion for
PM,,/CPM runs is more lenient than for other methods, allowing the average sampling
rate to be within 20 percent of 100 percent isokinetic.
6.3.3 Aldehydes Sampling Quality Assurance

The post-test leak checks for the aldehydes sample trains met the QA acceptance
criterion. The isokinetic rates for the aldehydes test runs deviated by no more than
5 percent of 100 percent for Runs 1, 3, and 4. Run 2 was slightly out of QA acceptance
with an isokinetic rate of 112 percent. However, the run was accepted because the
deviation from acceptable limits was so slight. Post-test leak check results, isokinetic
values, and dry gas meter calibration results for the aldehydes runs are presented in
Tables 6-2, 6-3, and 6-4, respectively.
6.3.4 Polynuclear Aromatic Hydrocarbon Sampling Quality Assurance

The post-test leak check results for the PAH trains are presented in Table 6-2.
All the trains met the QA acceptance criterion. Isokinetic rates, presented in Table 6-3,
varied no more than 6 percent of 100 percent, meeting the acceptance criterion. The
post-test calibration results of the dry gas meter used for PAH sampling are presented in
Table 6-4, and show that the calibration factor is within the QA allowance.
64 ANALYTICAL QUALITY ASSURANCE

The following sections briefly report QA parameters for the metals, PM,;/CPM,
aldehydes, and PAH analytical results. Field blanks were coliected for the PM/metals,
PM,,/CPM, aldehydes, and PAH sampling trains. A train of each sample type was fully
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Table 6-4

DRY GAS METER POST-TEST CALIBRATION RESULTS

1991)
e ——

MATHY CONSTRUCTION COMPANY PLANT 26 (

St

N-30

N-32

N-33

Aldehydes

PM/Meials -
PM10/CPM

0.9998

1.0006

0.9875

1.0218
1.0051

0.9788

a [(Post-Test)-(Full)}/(Full)*100
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prepared, taken to the sample location, leak chécked, and then recovered. The
analytical methods used for the flue gas samples are discussed fully in Section 3.
6.4.1 Metals Analytical Quality Assurance

Table 6-5 presents the results of the metals field blank analysis compared to the
test run results. There was a noticeable contamination of certain metals in the blank.
The front-half fraction was contaminated with all of the metals except Se, Ag, and TI
The back-half fraction was contaminated with Mn, Ni, and P. The flue gas samples were
blank corrected based on field blank results.

Table 6-6 presents the metals method blank results for the flue gas samples.
Lead, Mn, and Ni were detected in the flue gas method blank at low levels. Because the
flue gas samples were blank corrected for the field blank, no corrections were needed for
the method blank.

Table 6-7 presents the method spike results for the metals analysis. All spiked
recoveries for the front-half fraction, except for Ag, were within the QA allowance of
+20 percent of 100 percent. Barium, Cu, and P were slightly below the 20 percent
acceptance in the back-half fraction, with 78.4 percent, 79.3 percent, and 78.2 percent,
respectively. Poor Ag method blank recoveries may be due to the fact that silver nitrate
solutions are light-sensitive and have a tendency to plate out on container walls. No
spike corrections were applied.

642 PM, /CPM Analytical Quality Assurance

Table 6-8 presents the results of the PM,,/CPM field blank analysis compared to
the test run results. Amounts of PM,, were detected in the field blank within all of the
separate analytical fractions. The total amount detected was 3.2 percent of the average
total for the three runs. The PM,,/CPM samples were gravimetrically analyzed
according to EPA Method 5 requirements. Sample jars were checked to determine if
leakage occurred during shipment. The residue for the cyclone catch, filter catch,
organic fraction, and inorganic fraction were weighed to within 0.5 mg. The weight
determinations were conducted at least six hours apart. Weight gain for each fraction
was reported to the nearest 0.1 mg. Water and methylene chloride blanks were analyzed

with the samples. Blank correction was not required because the sum of the values for
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Table 6-6
METALS FLUE GAS METHOD BLANK RESULTS

e ©Y L omlngy
Antimony [1.50] [1.59]
Arsenic [0.40G] [0.424]
Barium [0.100] - [0.106]
Beryllium [0.100] [0.106]
Cadmium [0.200] [0.212]
Chromium [0.600] [0.636]
Copper [0.400] [0.424]
Lead [0.300] 0.744
Manganese 0.330 237
Nickel [0.300] 0.572
Phosphorous [30.0] [31.8]
Selenium [1.60] [1.70]
Silver {0.600] [0.636]
Thallium [10.0] [10.6]
Zinc (2.41) [1.59]

[1= Minimum Detection Limir.
() = Estimated Value,
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Table 6-7

METALS METHOD SPIKE RESULTS

MATHY CONSTRUTION COMPANY PLANT 26 (1991)

i
s%
Antimony 100% 36.8% 100% 96.8%
Arsenic 87.4% 86.0% 95.4% 97.8%
Barium 91.4% 88.2% 91.0% 78.4%
Beryllium 95.0% 83.4% T 95.2% 93.4%
Cadmium 100% 98.5% 99.9% 88.5%
Chromium 99.6% 97.0% 99.4% 86.5%
Copper 93.5% 90.1% 93.9% 79.3%
Lead 97.8% 88.6% 102% 98.8%
Manganese 96.1% 94.0% 96.2% 84.9%
Nickel 99.9% 88.1% 100% 98.5%
Phosphorous 89.2% 78.2% 92.1% 86.5%
Selenium 99.0% 85.3% 99.6% 95.8%
Silver 74.5% 41.0% 24.7% 30.4%
Thallium 103% 94.7% 100% 97.5%
Zinc 103% 90.7% 104% 101%
6-12
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Table 68
PM10/CPM FIELD BLANK RESULTS COMPARED TO TEST RUN RESULTS
MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

. “Analysis Runl. | ‘Run

s o) (grams§) | -(grams)
Filter 0.0070 0.0080
MeCI2 0.0048 0.0087 0.0035 0.0006
H20 0.0036 0.0628 0.0287 0.0008
Cyclone 0.0207 0.0296 0.0288 0.0005
Total 0.0361 0.1091 0.0696 0.0023
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the water blank and the methylene chloride blank was less than 3 mg, as specified in the
test method.
6.4.3 Aldehydes Analytical Quality Assurance

Aldehydes field blank results are compared to the test run results in Table 6-9.
Acetone was detected in the field blank at a noticeable level and formaldehyde was
detected at a low level. The flue gas samples were blank-corrected.

The aldehydes method blank results for the flue gas samples are presented in
Table 6-10. Acetone and formaldehyde were detected in the flue gas method blank at
low levels. Because the samples were blank corrected for the field blank, they were not
blank corrected for the method blank.

Table 6-11 presents the method spike results for the aldehyde analysis. All spike
recoveries were within the *20 percent of the 100 percent criterion except for
acetophenone/o-toiuaidenyde at 70 percent recovery, acrolein at 23 percent recovery,
crotonaldehyde at 25 percent recovery, and quinone at 64 percent recovery. No spike

corrections were applied.

1 '
5.4.4 Polynuclear Aromatic Hydrocarbon Results

Table 6-12 presents the PAH field blank results compared to the test run results.
Naphthalene was detected in the field blank at an estimated level. The flue gas samples

were blank-corrected.

Tha PAH mathad hi
AAVSRE LFL

ALIw A4 RLRA Lllwt

Table 6-13. Naphthalene was detected in the flue gas method blank at estimated levels.
Table 6-14 presents the method spike results for the PAH analysis. All spike

recoveries were within the QA criterion of *2( percent of 100 percent except for
nitrophenol, pentachlorophenol, and di-n-butylphthalate. No spike corrections were
applied. Table 6-15 presents the PAH surrogate recovery results. 2-Fluorobiphenyl was
out of the laboratory control limits for Run 1, Run 3, and the Method Spike, but
nitrobenzene-d5 and terphenyl-d14 were within control limits for all sample runs.
6.5 CONTINUOUS EMISSION MONITORING QUALITY ASSURANCES

Flue gas was analyzed continuously for O,/CO,, CO, SO,, NO,, and THC using

EPA Reference Methods 3A, 10, 6C, 7E, and 25A. Daily QA/QC procedures were
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TABLE 6-9

ALDEHYDE FIELD BLANK RESULTS COMPARED TO TEST RUN RESULTS

MATHY CONSTRUCTION COMPANY PL;\NT 26

i

*g991)

- Chmpaiing

Acetaldehyde 3530
Acclone 2180
Acclophenone/o-Tolualdehyde (23.0]
Acrolein 107
Benzaldehyde 36.4
Butyraldehyde/Isobutyraldehyde 484
Crotonaldehyde 109
2,5-Dimethylbenzaldechyde [24.0]
Formaldehyde 2070
Hexanal 190
Isophorone [18.0]
[sovaleraldehyde 5.1
MIBK/p-Tolualdehyde [23.0]
Valeraldehyde 89.1

1220
2280
[23.0]
{13.0]
653
253
48.1
[24.0]
2100
136
[18.0)
[18.0]
[23.0]
62.9

2280
[23.0]
[13.0]
757
633
561
[24.0]
11800
519
[18.0]
138
[23.0]

5880

2710
[23.0]
134
135
237
102
[24.0]
3050
200
[18.0]
85.3
[23.0]
134

2560

[ ] = Minimum Detection Limit
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Table 6-10
ALDEHYDE FLUE GAS METHOD BLANK RESULTS
MATHY CONTRUCTION COMPANY PLANT 26 (1991)

Acetaldehyde [0.580]
Acetone 2.74

Acetophenone/o-Tolualdehyde {1.20]
Acrolein {0.710]
Benzaldehyde - [1.10]
Butyraldehyde/Isobutyraldehyde [0.940]
Crotonaldehyde [0-940]
2,5-Dimethylbenzaldehyde [1.30]
Formaldehyde 1.24

Hexanal (1.10]
Isophorone [0.940]
Isovaleraldehyde [0.980]
MIBK/p-Tolualdehyde [[1.20]
Methyl Ethyl Ketone . [0.940]
Propionaldehyde [0.730]
Quinone [0.940]
m-Tolualdehyde 1.20]
Valeraldehyde [0.980]

[1 = Minimum Detection Limit.
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Table 6-11
ALDEHYDE METHOD SPIKE RESULTS
MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Acetaldehyde 90.0%
Acelone 83.0%
Acetophenone/o-Tolualdehyde 70.0%
Acrolein 23.0%
Benzaldehyde 119%
Butyraldehyde/Isobutyraldehyde . NA

Crotonaldehyde 25.0%
2,5-Dimethylbenzaldehyde 85.0%
Formaldehyde 37.0%
Hexanal 117%
[sophorone 91.0%
Isovaleraldehyde NS

MIBK/p-Tolualdehyde 106%
Methyl Ethyl Ketone NA

Propionaldehyde 107%
Quinone ) 64.0%
m-Tolualdehyde 93.0%
Valeraldehyde 82.0%

NS = Not Spiked
NA = Not Analyzed
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Table 6-12

PAH FIELD BLANK RESULTS COMPARED TO TEST RUN RESULTS

MATHY CONSTRUCTION COMPANY PLANT 26 (1

991).“"“#

Rati2

Acenaphihylene

[10000]

[10000] |

[10000] [50.0])
Accnaphthlene [10000] [10000] [10000] [50.0]
Anthracene [10000] [10000] [10000] [50.0]
Benzo(a)anthracene (10000] (10000] [10000] [50.0]
Benzo(a)pyrene {10000] {10000] {10000] [50.0]
Benzo(b)fluoranthene [10000] [10000] [10000] [50.0]
Benzo(e)pyrene [10000] [10000] [10000] [50.0]
Benzo(g,h.i)perylene [10000] [10000] [10000] [50.0]
Benzo(k)fluoranthene [10000] [10000] [10000] [50.0
2-Chloronapthalene [10000] [10000] [10000] [50.0]
Chrysene [10000] [10000] [10000] [50.0]
Dibenz(a,h)anthracene [10000] [10000] [10000] [50.0]
Dibenzofuran [10000] [10000] [10000] [50.0]
7,12-Dimethylbenz(a)anthracene [20000] [20000] [20000] [100]
Fluoranthene [10000] [10000] [10000] [50.0
Fluarene [10000] [10000] [10000] |50.0]
Indeno(1,2,3-cd)pyrene [10000] [10000] [10000] [50.0]
2-Meihylnaphthalene [10000] [10000] [10000] [50.0]
Naphthalene 1810 3010 1410 (87.4)
Perylene [10000] [ 10000} [10000] [50.0]
Phenanthrene { 1000G] {10000] 110006] 150.0}
Pyrene (10000] (10000] [10000] [50.0]

( ) = Estimated Values

NOTE: PAH values have been blank corrected.
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Table 6-13
PAH FLUE GAS METHOD BLANK RESULTS
MATHY CONSRTUCTION COMPANY PLANT 26 (1991)

Acenaphthylene [50.0]
Acenaphthlene - |50.0]
Anthracene [50.0]
Benzo(a)anthracene [50.0]
Benzo(a)pyrene ) [s0.0]
Benzo(b)flucranthene [50.0]
Benzo(e)pyrene [50.0]
Benzo(g,h,i}perylene [50.0]
Benzo(k)fluoranthene [50.0]
2-Chloronapthalenc {50.0)
Chrysene [50.0]
Dibenz(a,h)anthracene [50.0]
Dibenzofuran [50.0]
7,12-Dimethylbenz(a)anthraccne [100]

Fluoranthene {50.0
Fluorene [50.0]
Indeno(1,2,3-cd)pyrene [50.0]
2-Methylnaphthalene [50.0]
Naphthalene (0.370)
Perylene . 150.0}
Phenanthrene [50.0]
Pyrene [50.0]

[ 1= Minimum Detection Limit.
( ) = Estimated Values
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Table 6-14
PAH METHOD SPIKE RESULTS
MATHY CONSTRUCTION COMP

Phenol
2-Chlorophenol
1,4-Dichlorobenzenec
N-Nitroso-di-n-propylamine
1,2,4-Trichlorobenzene
4-Chloro-3-methylphenol
2,4-Dinitrotoluene
Pentachlorophenol
Di-n-butylphihalate

4-Nitropheno!
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followed in accordance with the QA/QC guidelines in the reference methods and Radian
standard operating procedures. These procedures are fully detailed in the site-specific
test plan. A summary of the QA/QC parameters and results is provided in this section.
Deviations from the test plan and/or problems encountered during the test program are
also discussed.

6.5.1 Calibration and Drift Assessments

Continuous monitoring instruments were calibrated at the beginning of the test
period on a two-point basis using a zero gas (N,) and a high-range span gas. A
mid-range gas was analyzed with no adjustment pemﬁtfed as a QC check at least once
on site. The observed mid-range QC gas concentration had to be within +2 percent of
full scale for the linearity check to be considered acceptable. The results of this check
for the different instruments are presented in Tables 6-16 through 6-21.

In addition to conducting the linearity check, instrument drift was also determined
for each analyzer on a daily basis. Typically, the mid-range gas was analyzed at mid-day
and/or at the end of each test day to determine an "inter-run” drift; however, the span
gas was used i some cases in order to conserve gases that were availabie in iimited
quantities, or if the span gas was closer to the observed concentrations. Because
production runs were limited, drift check was not determined between every manual run
in order to allow for completion of as many manual method tests as possible while the
plant was actually on-line.

The inter-run instrument drift value was calculated as a difference on a percent
scale basis by comparing the current observed response to the previous response. The
instrument drift over the entire test program was calculated similarly, except that the
These inter-run and overall drift values are also provided in Tables 6-16 through 6-21.
The allowable drift of +3 percent of full scale was met in all cases except for one
inter-run check of the NO, analyzer; however, the overall drift for this analyzer over the

entire test period was determined as -0.4 percent, which is within +3 percent limit.
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Table 6-16
METHOD 3A OXYGEN ANALYZER AND DRIFT SUMMARY
MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Instrument:  Thermox WDGII © .se
Full Scale Concenitration: 25°%V |

Certified | C
2k T T _ 'Gas Conc. 'G
~‘Date o) Time: | QC Gas:| - (%VY) | (%
Multipoint Linearity a
9/23/91 08:12 Zero: 0.0 0.0 {. 0.0 0.0
9/23/91 08:12 Span: 18.0 18.0 0.0 0.0
Inter—run Drift Summary b
9/23/91 11:06 Mid: 7.99 7.7 0.3 -1.2
9/23/91 12:40 Mid: 7.99 7.7 0.0 0.0
9/23/91 14:45 Mid: 7.99 8.1 0.4 1.6
9/23/91 16:46 Mid: 7.99 1.5 0.6 -2.4
9/24/91 15:12 Mid: 7.99 7.8 0.3 1.0
9/25/91 15:55 Mid: 7.99 7.4 | 0.3 -1.4
Test Period Drift Summary ¢
9/25/91 15:55 Span: 18.0 18.4 0.4 1.6

a Multipoint Linearity - Difference Percent Scale = (observed conc - cerlified conc)/full scale * 100%.
b Inter-run Drift - Difference Percent Scale = (current conc - previous observed conc)/full scale * 100%.

¢ Drift Summary - Difference Percent Scale = (final observed cont - initial observed conc)/full scale ® 100%.




Table 6-17
METHOD 3A CARBON DIOXIDE ANALYZER AND DRIFT SUMMARY
MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Instrument: - Beckman 865 Serial Number: 0103778
Full Scale Concentration: 20 %V L R
.: : ' - - Difference.
| . . | Certified | !
ool .. - [Gas Cone. |
- _Date | -Time. | QCGas | (%V) | (%V)
Multipoint Linearity a
9/23/91 | 08:12 Zero: 0.0 0.0 |- 0.0 0.0
9/23/91 08:12 Span: 17.0 17.0 0.0 0.0
Inter—-run Drift Summary b
9/23/91 11:06 Mid: 9.91 10.3 0.4 2.0
9/23/91 12:40 Mid: 9.91 10.3 0.0 0.0
9/23/91 14:45 Mid: 9.91 10.4 0.1 0.5
9/23/91 16:46 Mid: 9.91 9.8 0.6 -3.0
9/24/91 15:12 Mid: 9.91 10.2 0.4 2.0
9/25/91 15:55 Mid: 9.91 10.5 0.3 1.5
Test Period Drift Summary ¢
0/25/91 15:55 Span: 17.0 17.2 0.2 1.0

a Multipoint Linearity ~ Difference Percent Scale = (observed conc - cerlified conc)/full scale * 100%.
b Inter-run Drift - Difference Percent Scale = (current conc - previous observed conc)/full scale * 100%.

¢ Drift Summary - Difference Percent Scale = (final observed conc - initial observed conc)/full scale * 100%.
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Table 6-18
METHOD 6C SULFER DIOXIDE ANALYZER AND DRIFT SUMMARY
MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Tnistrument: Westérn Research 721AT2 - Sérial- Number: '90-721AT2-7654~
F ullScal cConcen ........ : : D .
“Date Time': | QC Gas | ‘(ppmV)
Multipoint Linearity a
9/23/91 08:12 Zero: 0.0 0.0 |- 0.0 0.0
9/23/91 08:12 Span: 295.0 295.0 0.0 0.0
Inter-run Drift Summary b
9/23/91 11:06 Span: 295.0 295.0 0.0 0.0
9/23/91 12:40 Span: 295.0 302.0 7.0 1.4
9/23/91 16:46 Mid: 98.0 101.0 -3.0 0.6
9/24/91 15:12 Mid: 98.0 105.0 4.0 0.8
9/25/91 15:55 Mid: 98.0 106.4 1.4 0.3
Test Period Drift Summary c
9/25/91 15:55 Span: 295.0 293.0 -2.0 0.4

a Multipoint Linearity - Difference Percent Scale = (observed conc - certified conc)/full scale ® 100%.
b Inter-run Drift - Difference Percent Scale = (current conc - previous observed conc)/full scale * 100%.

¢ Drift Summary - Difference Percent Scale = (final observed conc - initial observed conc)/full scale * 100%.
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Table 6-19
METHOD 7E NITROGEN OXIDES ANALYZER AND DRIFT SUMMARY
MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Inslrument TECO 10AR

Multipoint Linearity a
9/23/91 08:12 Zero: 0.0 0.0 |- 0.0 0.0
9/23/91 | 08:12 Span: 201.0 201.0 0.0 0.0
Inter—run Drift Summary b '
9/23/91 11:06 Span: 201.0 192.0 -9.0 -3.6
9/23/91 12:40 Span: 201.0 201.0 9.0 3.6
9/23/91 16:46 Mid: 97.0 99.0 2.0 0.8
9/24/91 15:12 Mid: 97.0 96.0 -3.0 -1.2
9/25/91 15:55 Mid: 97.0 104.0 8.0 3.2
Test Period Drift Summary ¢
9/25/91 15:55 Span: 201.0 200.0 -1.0 -0.4

a Multipoint Linearity - Difference Percent Scale = {observed conc - certified conc)/full scale * 100%.
b Inter-run Drift - Difference Percent Scale = (current conc - previous observed conc)/full scale ® 100%.

¢ Drift Summary - Difference Percent Scale = (final observed conc - initial observed conc)/full scale * 100%.
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Table 6-20
METHOD 10 CARBON MONOXIDE ANALYZER AND DRIFT SUMMARY

MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Instrument: TECO 4§
Fu]l Scalé Conoent:ranon -500 ppruV T
:Difference:
. Date | Tireé e Gas- T+
Multipoint Linearity a
9/23/91 08:12 Zero: 0.0 0.0 |- 0.0 0.0
9/23/91 08:12 Span: 474.0 474.0 0.0 0.0
Inter-run Drift Summary b
9/23/91 12:40 Span: 474.0 482.0 8.0 1.6
9/23/91 14:45 Mid: 92.1 92.5 0.4 0.1
9/23/91 16:46 Mid: 92.1 93.7 1.2 0.2
9/24/91 | 15:12 | Mid: 92.1 92.1 -1.6 -0.3
9/25/91 15:55 Mid: 92.1 90.0 -2.1 -0.4
Test Period Drift Summary ¢
9/25/91 15:55 Span: 474.0 466.0 -8.0 -1.6

a Multipoint Linearity - Difference Percent Scale = (observed conc - certified conc)/full scale * 100%.
b Inter-run Drift - Difference Percent Scale = (current conc - previous observed conc)/full scale ¢ 100%.

¢ Drift Summary - Difference Percent Scale = (final observed conc - initial observed conc)/full scale * 100%.
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Table 6-21

METHOD 25A TOTAL HYDROCARBON ANALYZER AND DRIFT SUMMARY
MATHY CONSTRUCTION COMPANY PLANT 26 (1991)

Instrument:" .Ratfisch 55

Serial N

u

mber:

Full Scale Conéentration: 1000 ppmV.

_ GasConc .Gas.

‘Date: .| Time. | QC Gas | “(ppmV) [ (ppmV)
Multipoint Linearity a

9/23/91 | 08:12 | Zero: 0.0 0.0 0.0 0.00
9/23/91 | 08:12 Mid: 95.3 95.0 0.3 0.03
9/24/91 | 11:58 | Span: 810 810 0.0 0.00
Inter—run Drift Summary b

0/23/91 | 12:40 | Mid: 953|  94.5 0.5 -0.05
9/23/91 | 16:46 | Mid: 95.3 102.5 8.0 0.80
9/24/91 | 15:12 | Span: 810 811.0 1.0 0.10
9/25/91 | 15:55 | Span: 810 817.0 6.0 0.60
Tesi Period Drift Summary ¢

9/25/91 | 15:55 Mid: 95.3 97.6 2.6 0.26

a Multipoint Linearity - Difference Percent Scale = (observed conc - certified conc)/full scale ® 100%.

b Inter-run Drift - Difference Percent Scale = {current conc - previous observed conc)/full scale * 100%.

¢ Drift Summary - Difference Percent Scale = (final ohserved conc - initial ohserved conc)/full scale ® 100%.
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6.5.2 Line Bias Checks

Radian performed all multi-point and QC calibrations through the entire sampling
system. A three-way valve was located between the reference method CEM probe and
the heat-traced line. This valve was shut during calibration and QC drift checks, and the
standard gases were directed from the gas cylinder through the heat-traced line to the
analyzer probe and back before the gas was directed to the CEM analyzers. This
procedure eliminated the need for performing the line bias checks described in
Methods 3A, 7E, and the test plan.
6.5.3 Leak Checks

Because Radian performed all calibrations through the entire sampling system,
leak checks were incorporated in each calibration. The criterion used for this test was
an O, response to a zero gas of less than 0.5 percent O,. All leak checks performed at
this test site met this criterion.
6.6 GAS CHROMATOGRAPHY QUALITY ASSURANCE

EPA Method 18 analysis of the flue gas was performed using a GC to separate
the hydrocarbon (C,-C) species in the gas stream. At the beginning of each test day,
énd prior to sampling the flue gas, the GC was calibrated with standard gas mixtures
containing each hydrocarbon (methane, ethane, propane, butane, pentane, hexane) and
an instrument response factor for each hydrocarbon was determined. Response factors
for each hydrocarbon were determined again at the end of each test day after sampling
was completed. In this way, a daily calibration drift was determined for these
compounds. Additional calibrations were completed for benzene, toluene, and xylene
(BTX). The calibration drift values are shown in Table 6-22. A Post-test Response was
not conducted on the second day of testing. Most of the drift values were within the QA
allowance criterion of 10 percent. The compounds that did not meet this criteria were
benzene on the first day of testing, and pentane, hexane, ethylbenzene, and xylene on the

third day of testing.
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APPENDIX A
EMISSIONS TESTING FIELD DATA SHEETS

A.1  PM/Metals
A2 PM,,CPM
A3 Alde(lydes
A4 PAH




APPENDIX A.1

PM/METALS




'SOURCE SAMPLING FIELD DATA

4
2

PLANT NAME_ﬂ_Q_'}'h 14 # 1'(0 Page _[ of
SAMPuyG L?CATION S Jl'gr_lL AUN NO. P\€ l¢ -
DATE 725 -7/ T™ESTART __ 0% 30 TMEFINISH ______ TESTDURATION __/ 20 min.
DUCTDIMENSIONS _ 43 x_3 ¥ DIAMETER R INITIAL LEAK RATE (/0 of Joctm
y PTCF Jocet DGMCF _J. 79 NOZZLEDIA. _./9{ inches FINAL LEAK RATE _. /2 4+ 5" ctm
BAR PRESS *H
STATICPRESS __ . [ 7 " H20 OPERATOR _[&[°
Travers | Clock |Dry gas mater ~P “H Stack |Dry gas meter tamp| Hot box | Probe Last Vacuum
Point Time reading 3 | N H20 | iInH20 [Temp. F| Inlel Outiet | Temp. | Temp |Impinger| in. Hg
rx2e | S S’QI i _ ~
Bl 0835 | 23 | 48 | Al (324 ] ST lsp | 2H 1§ | 46
A_| %40 $3.5 | 44 | & |42 | ef | S [25% | 44
3 le45 | 749 [ .36 | L | 322 | 5> | S| | 247 42 | |
4 | ¢%0 ¥ 9 | .A5 | 1A | 26 | 56 | 52 | 240 43
< €55 | Bl.s%L | AS 2 1 3% | §5 s2 | A7
Sf | Cadeq. '
<4 v/ 79 * L4 30 | 34 s$7 55 bi 4< !
2 | b 79 ( .53 | 2S5 {320 | s¢ U | 24% H2 [
3 | 94 9/ 3 [.Lg | .22 |26 | 42 | 5 X3 47 1 [
4 19l | g3 2 | .61 [ 29 [32 | 6% [ 57 | 259 4q | |
5 19X 94 752 3 | 3 [3Rf |45 |60 2L 9$ |1
Sred | a2 H
c1 19 T 9.5 | &[5 12351 ¢8 | ¢ | 78 s | i
2 1922 Do d | .90 | e | 3D €€ | (2 | 2% S | 1
3 19337 [ ;a3 [ o7 ] .92 1337 &1 | 24 A0 51 ||
4 42 jf; L1t 96 1332 1 . | LS 245 49 ||
s | M7 A 20 | 4% [324 | 7| | W | 29] 4] ||
s1¢f) 143 ‘!
01 ed 0. O |.gH | 4t |33] |72 | A7 | 239 s |/
2 wl 3 | g\ | M3MA30 [ 92 | c® | 239 l
> w3 | 07,7 | .95 [ 45 | 332 74 | ¢7 | 247 911 ¢
9 |/ 1.7 192 [ g5 (320 725 |26 {25/ 4% | |
s lofs 1113997, 32} 40 |30 75| 2 | as? 47 | I
/(,’V }Of‘f " _
=y 10jg 1 (SO .78 | 3 | 32 | 76| 70 | 45 4 |1
2 1/6d4 | 1eqg [ .LG 1.3] 1 37 76 | 72 | A% 49 | I
3 |1 /o2q | i) AR AR N 731235 4 !
4 [ /o39 | g2 g8 | 42 | 3] 7% 72 | AL rAWA
< [p3q [ /2271%] 81 [ .43 | 30 | 7 7317233 qi |/
consoLe # /" 34 PROBE LENGTH __£_¢lass
FILTER# 5 {O-6406) _ LINER MATERIAL
AMBIENTTEMP. _L({)

WEATHER Clonyd

REMARKS |, - 41.83  )2Ave- 0422

Tm= bS?

3 24°F Vsro = 41/61¢13




MOISTURE AND IMPINGER CATCH DATA SHEET

impinger Waight
Number Solution Approx. ml Configuration in grams
6 ‘3 4.3 o 2
1 _MT _ mon(-S Final weight 363.7]
Initial* ‘Lffﬁa_l-[qs b Gain S TR
2 H Hz0 207 M 6-S Finst  ©39.7 Waelght
Initial  (325,0 can 3.1
3 HNO =/ Ha00-2 o0 mp&cS Finaf Walght
Initial Gain (]
3 MT - wmon &3 Final A0 Waight _
Initial Io) Gan 0.3
5 < I (_.e[ '3619(%.) MOD LS Final 3 Welght
Initial { Galn (0.6,
6 Final ’ Waight
Initlal . Gain
JiL
Total Impinger Weight Gain Mc)_ﬁﬂ&j_g Analyst
Vf = Final Meter Yolume = ft3
Vi = Initial Meter Yolume= ft3 % CO %N2
%CO02 %H2
DGMCF = Dry Gas Meter Correction Factor = 902 %CH
vm = Metered Gas Volume = (Vf-Vi)(DGMCF) = f13 CONDENSED WATER gms
FILTER WT. GAIN gms
Tm = Average Meter Temp. = F+460 = R PROBE WASH WT. GAIN gms
Pm = Meier Frassiuie (Baromatiic Prassurse) = in. Hg

(17.84)(Vm)(Pm) (1 7.64)(

ft3)( *Hg)
Vm (std) = = = ft3
Tm ( A)
Vwistd) = Volume of Water Vapor = .0472(Wc) = .0472( Q)= fi3
Vw(std) 13
Bws = Moisture Fraction = =
Vw(std) + Vm(std 3 + ft3 =_
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o SOURCE SAMPLING FIELD DATA
PLANT NAME MQ{"}\ #3-(0 Page ot
° SAMPLING LOCATION QJ k aunno. Me “'&(5‘
DATE 942 4] TiME START TIME FINISH TESTDURATION __________min.
DUCT D)MENS ONS __ 12 35 DIAMETER i INITIAL LEAK RATE _(. G, 5chﬁ}#
7 PTCF _I.06C DGMCF l ]ﬁ NOZZLEDIA. _. 4l __inches  FINAL LEAK RATE _. O] at>ct
BAR PRESS
STATIC PRESS .ﬂ: H20 operaToR __JSL
®
Travers | Clock |Dry gas mater|] ~P “H Stack [Dry gas meter temp| Hot box | Probe Last | vacuum
Point Time reading #t3 | in H20 | in H20 |Temp. F| Inlet Outlet | Temp. | Temp |lmpinger| in.Hg |
1355 | H-( Tsd
o7 |4l | 400 | 091 34 [5/ST c7 [ TUT 9] & [ 37 T |
' 2 Moy | .3 22| .36 |3]l9 | 7 73 | 307 SO !
3 | /0 34.1 | .80 | 3% (33| 7 74| 327 g |
Y145 | 233 5|, 73] 3L |38 72| 75| 25X SO |
S 140 | 26583 .54 | .40 13aS | 72 | 76 [ 230 471 [
SToP | 142) R ,
® pt [y [ 37.% [,7C 1,37 [ 53¢l 72 [ 7S] ass | 7
EENCE 3. 9 |82 | .39 [ 331 | 73 | 7¢ | 302 ~J¢ /
3 [ /426 |40 | 11 (.94 1332 73 1 | 220 ¢ | |
4 |4 | 4L 39 | 43 | e | 13| 7C | 27% e f
S gt | 244 8401,97 | . 4L | 325 | 13X 77 |780) 26 | |
o A ARSI - ’
C i lm4s2 | % 3 J4 10 3013241 73 19725 | 256 47 {
A1HsT | dy o | 31 3 (225 [ 25 | 78 [.289 g1 |
Tlsser | 992 | 94 | 4O\ @y | 7S5 | 7P | 23 H4 | 7
4 (507 | 514 | RO | . 3% j’-?r 75 E‘,/’ '??cg e’g /
® /5/ <3| FR | 2T (322 | 18 | ¥ 27 “ i
g 121 B ,_ _
Ailisie 1s9% 1,89 1,29 139 | 25 [ 17 | IS $7 \
J 13N - [5ed .o .o (320 726 | 29 | 2¢Y 49 | |
J 1529 [ S80 | .63 .31 (32| ¢ | 9 |26 Hy |/
° sy 1594 1.sa |26 [ 35| 76 | §O[ Nl 4% | g
< 599 | 6L 079 1.4 1.3l 1 333 11 L %( 1211 9 |1 1
TP sy [ - " -
Al B4 1¢25 DYg .23 1324 | 47 | 0 | 2995 st [
2 |Issl | 3.9 A T a2 [323] 72¢ | €0 | 280 £0 | {
® 3 1556 | (5.3 .38 |8 1317 | X« FO |85 437 11
4 /401 A5 |2 1 3 | 7¢ 79 | 25> 4% | |
5 1)Lt 7.372 .20 | .1p | /O 2, 79 | £99 s L
CONSOLE # /V & PROBE LENGTH . g 5
FILTER # LINER MATERIAL § tg 5
® AMBIENT TEMP. _{n’l_
WEATHER
AEMARKS




MOISTURE AND IMPINGER CATCH DATA SHEET

Impinger Waight
Number Solution Approx. mi Contfiguration in grams
1 MT mopb--S Fnat 1749 Waight
— Initial 5 Gan A9%S
2 NO=/ Hz0 o0 mp& S Final 2%7 I Welght
’ Initial . Gain .L‘-/
D= [&0; AN map6-S Final  {p(oS,2- Welght
’ A A Initial (ﬁ G;ng ' a'l(.’:{
4 MT — MpES Finalh £33 - Walght

. l_.L__ST_:_lz Gain _L_S__'
5 S‘lua,(g' ' "‘2@2@ Mm_é_"é Final %%Sﬁi Weight

Initial

Initlal .. Galn Z ¢ Q

Weight
Gain

6 ’ Final
Initlal

_Total Impinger Weight Galn (We)2 [ {5 grms Analyst
Vi = Final Meter Volume = _____ﬂa
Vi = Initial Meter Volume= ft3 T %CO____ %N2
- %CO2 . %H2
DGMCF = Dry Gas Meter Correction Factor = - %02 _ HTH-_
Vm = Metered Gas Volume = (VI-ViDGMCF)=___~ _ #3 CONDENSED WATER _  _gms
' FLTERWT.GAIN ___ gms
Tm = Average Meter Temp. = F+460=_____ R PROBEWASHWT.GAIN ______ gms
P = Mater Prassurs {Barometric Pressure) = in. Hn
(17.64)(Vm)(Pm) (17.64)( f#3)( "Hg)
vm (std) = , = = ]
Tm (— _ R)
Vwistd) = Volume of Water Vapor = .0472(Wc) = .0472(____g) = 13
Vw(std) 13
Bws = Moisture Fraction = =
. Vw(std) + vm(std ft3 + ft3 = _ Reviaion Dale 291




| .000('}'

| 5B.

SOURCE SAMPLING FIELD DATA

PLANT NAME ’\/\ (v Q-(o Page of
SAMPLl‘NG LOCATION %"l‘uLk RUN NO. MP.‘L&LS - 3
DATE _Lﬁﬂ_ﬂ TIME STABT | A3 TIMEFINISH___ ___ TEST DURATION 2( D) min.
DUCTDIMENSIONS __ 43~ x__ 2% " DIAMETER i INTIAL LEAK RATE .00 ot &
PTCF %35~ DGMCF_&2€T |75 NOZLEDIA. ./l 91 inches FINAL LEAK RATE _0) ({Ja? 5cim
BARPRESS __34.4 *Hg 18,7
STATICPRESS -0, S% " H20 OPERATOR / _ p
Travers | Clock |Drygas meter| ~P “H Stack |Dry gas metar temp{ Hot box | Probe Last | Vacuum
Paint Time reading t3 | InH20 | InH20 |[Temp. F| inlet Qutiet | Tamp. | Temp |Impinger| in.Hg |
3¢ 1 230
£l 4] ) 72 1.39 [ 323 | &% 1LY 287 1 4 [«
2 e [ 070 173 1.37 | 3 47| ¢ 7 130] <5 |
3 sy | 49 72 .29 (2% 1~ 2(]¢cg [39€ 2PN
T w5 | 224 . |.so 1326 | 71 |48 299 S22 1
S 1/301 1 3452 .83 [.45 {328 | 20 | 7 | 281 SR | T
STOF | 1302 f 4 " i
D 14307 |34 Jo 1 3% | 30| 7 L7 |27 S /
4 | /3j2 [ 35 | 725 .4 1339l 72 l/g | 297 SS | ¢
3 143/2 1 32.% .52 |95 |33C 220 g 297 s 1y
bty | 4099 -FO | 44 |Ds% 22 | 70 | 27%F Sy /
S 33us !
g i3] 4.9 _[.ad |54 |98 72 |72 1293 s72 |1
s [34sS [ ~34971 94 Ly | 302 23 | 12 |30v s¢ |1
sTof | | H r
i 11351 !:'L%L{ X .39 1329 1 2% 173 | 9% ¢ 1)
2 1/3s¢ | 4 L0 | .30 339 | 74 172 12062 e Y
I V/d0l 1439 [ 25 | MO [338 | 723 |71 1297 sg | |
T [)900 | JO0.9% | .83 | 4 [ 23C | 72 L9 | 300 53 )
> lydn o233 5] 3721334 | 75 |71 | 297 s2 1|
STOP| (412 " _ _
Al g1 |s3q |4S [ 34 12271 72 7/ |20 N
d [y |55 5 1.op 1,32 1334 771722 | 300 SR | )
3 11 |5¢.9 |56 (3 [330 |9 9] |77 ST | ¢
g 1193 | S% 4 51 1.3 329135 |1y [299 A |
S (3 lwcd3Teol33 [3a94 ] 20 |72 (275 q7 | ]
Al Dot ora—T d4F | 27 [725 ] L] 12 |29 52| |
2_[44% | 430 iy |25 13271 09 | 72 | 299 SY |
3 (M52 (40 |.39 | 24 | RE| M [ JO_| TO sSH 1)
Ll e T e Ul feel T )
‘T 1 L Ve
CONSOLE # PROBE LENGTH ___ 0 _ ' ‘l‘l—h—\—__‘_.
FILTER # l5’_(0 (olﬁ) LINERMATERIAL ¢l 3o
AMBIENTTEMP. _ (S

weATHER P C lowdy

REMARKS




' MilamMAT 3
m e . M MUR
MQJSTURE ANDJMPINGEW'GATCH.DATA SHEET
. . ‘.‘;‘.]‘ \|
. L st e e D 3amon
Impingar L Woelght
Number Solution Approx. m| ——-—--Configufatidic in grams
‘i - T .r;.-______i he T . _; = ;}jg;’};—— ———
— ‘ b’\\ AtnaT s I*“' S 1 : n m@ S . g'_Iimanl -7 Waeight .
. i , Y Tnitial Gain g 3. 3
2 [ 5&,[ He0s o5 ——}973———-' npG-S 7 Fina Waelght _
T . ___Initial Gain l[g’el l
3 D {”grt—"“ 279»0__'_ mpG-S T  Final =1 welgnt
T < o Initlat "9 Gain il[nQ_
Ta men (55 Fna YRS | Waight
T niial - B Gain (Q,?)
- e mbc:-& Final (ASHU.C Weight
L : Initial S&p Galn G Z
_ 6 S Final Weight
i S Initial Gain
— =
' To@al Impnnger Welght Gmnrwctﬁﬂi—“_-‘;ﬂm < Analyst______
! ‘ = '
Vi= Fmal Meter Volume = #3
. — il
Vl = |nitial mteq’ﬁ:ﬂumes: . -ft3 %CO %N2
e %CO2 %H2
m—meas Meter Correction Factor = ce0Z __ %CH
V= Metered Gas Volume = (Vf-Vi)(DGMCF) = f13 CONDENSED WATER gms
) : FILTER WT. GAIN gms
Tm = Average Meter Temp. = F+460 = R PROBE WASH WT. GAIN gms
Fm = Meier Pressuie (Baromstiic Pressure) = in, Hn
(17.64)(Vm)(Pm) (17.64)( f3)( "Hq)
Vm (std) = = ' = fta
Tm ' (R
Vw(std) = Volume of Water Vapor = .0472(Wc) = .0472( Q)= ft3
Vw(std) 13
Bws = Moisture Fraction = =
Vw(std) + Vm(std ft3 + ft3 = Ravition Dale 201
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SOURCE SAMPLING FIELD DATA

| N & ¢
PLANT NAME ‘-\'\Q‘\’Mq Q.(, Page of
saMPLING LocaTion. ST ada aunno PM 1o - |
DATE__ _TIMESTART ___ I HOTADMEFINISH. - - .. TRSTOURATION ______  min.
DUCT DIMENSIONS X * DIAMETER HINFTHAL LEAK RATE 5 clm
PTCF ___ DGMCF NOZZLEDIA. ___ __ Inches FINALLEAKRATE _____ : _cfm
BAR PRESS " Hg ToiaW )
STATICPRESS ____ " H20 B m ORERATOR, . - e o
Travers | Clock |(Drygasmeter|] ~P ;'qH Stack |Dry gas meter temp} Hot box | Probe Last | Vaguum
Point | Time reading 3 | in H20 i;,i'nil-lzo Temp. F{ Iniet | Outiet_| Temp. | Temp |Impinger| in.Hg |
ni3 -
tir! —t—- --
. E —_
i o |
1 —t— A Y
1 = i I TR ¥ Wy yee—
SFRP— _____|_(-._Ju-} LI S NToIEE] IS 19T e te T
£ S——— TIEIE |
£ -
R A AEELEE AT
. .d A2 E% BE R IVLSERLE
T T
CONSOLE # PROBE LENGTH
FILTER # PMIC - [ (0. 2152) LINER MATERIAL
AMBIENT TEMP.
WEATHER

REMARKS




MOISTURE AND IMPINGER CATCH DATA SHEET

impinger Woelght
Number Solution Approx. mi Configuration in grams
1 O _[ H N & I cO ™Moo 6"3 Final ’l 3.:‘, 2z Woelght ‘
nitlal G0 1S gan (31
2 D1 Hz0 loC mp &5 Fina Y’ Waight
Inltial Gain “.q
3 MT — Honé'S Final Glo Welght
S Initial gan O30
4 S Mg Cu_.l .'Q-ODQJ Mop 65 Final (30,0 Welght
Initial (Eg |ﬁ Gain l_-[, I
5 Finai Waight
Initial Gain
6 Final Woalght
Initial Gain
TR E») .l. f[_,’
Total Impinger Weight Gain (W¢)_{*t & rms Analyst_V L
Vi = Final Meter Volume = ft3
Vi = lnitial Meter Volume= ft3 %CO %N2
%CO2 %H2
DGMCF = Dry Gas Meter Correction Facior = < %02 BoH
vm = Metered Gas Volume = (Vf-Vi)(DGMCF) = ft3 CONDENSED WATER gms
FILTER WT. GAIN gms
Tm = Average Meter Temp. = F+460 = R PROBE WASH WT. GAIN gms

Om = Matar Dra
DR e R L LI TR

ceura (Raramatric Prassura) = in. Hg

(17.64)(Vm)(Pm) (17.64)(___ H3)X “Hg)

Vm (std) = = = #3
Tm (___ R
Vw(std) = Volume of Water Vapor = .0472(Wc) = .0472( g) = ft3
Vw(std) 113
Bws = Maisture Fraction = =
Vw(std) + Vm(std ft3 + ft3 = _

Revition Daie 2/01




SOURCE SAMPLING FIELD DATA

PLANTNAME MG.'HAUI # Z(C - SN  page__'_
SAMPLING LOCATIDNS“’LLL.IL __° RunnNo. PMlo-"Z
DATE _7-d$-4{ TME STAFIT’_"‘&?-5__ TIMEFINISH 7/ 35 TESTDURATION ___ . min.
DUCT DIMENSIONS " DIAMETER il INITIAL LEAK RATE (J QIZ& € 2 012c: LM
PTCF (03] DGMCF Li& NOZZLE DIA. Ox/ 2% inches FINALLEAKRATE ___—— cim
BAR PRESS _ 9 © *H
STATIC PRESS _~ - o H20. OPERATOR ___JK <A
. SAnLif '
Travers | Geer |Dry gasmeter| *“P “H Stack |Dry gas meter temp| Hot box | Prebe Last | Vacuum
Point. | Time reading 13 | InH20 | InH20 |Temp. F| ‘Inlet Outlier | Temp. | Tamp |{Impinger| In. Hg
SEC s ' ' ~2, .
E (Y S :
'\® /77 LS. 3 los” .30 [3/6 GSle3 [3oR |/ v8 1
23X Vo3 1@..2 9 | 137 | es g3 2991 | ¥5 | ]
134 Yeér 67/ 273 il S/ 46 €3 (288 ' [ ¥ |/
¢ le3 ¢Jec-" 1) 2  13wgd | e2 |cy 292 |2 | r
s Y 1,590 o | 7 | 2/) (68 les 294 7 |52 [~/
F! 72¢  l61.80 | ] f v 328 (68 |es 1292 | « s< |/
1 Vg2 - 067 /o ’ 323|100 |lee |27 |7 |5 | /
] 125" 7455 | /o |322 | 2 lgg [3e2 |7 s |7
y w3 2259 |1z | »# D2s | 72 |€& [32° |« s 1] -
3 75 23,490 )¢ /r 322 97 66 |3/0 ’” yz [/
Ll Yo >4-257 1,13 11320 | oy 162 (308 | # | 55 |/
2 6" |75/ 75 e 72 | ¢> |310 | /¢ |5+ 7
3 2< 26-03 |41 | v (320 | 23 w2 |3/2 | |51 |/
4 |y 26-92 |).os r 3/7 1 22 lee 3r0 | v |59 [/
Vel 227¢ l,a8 |V /9 | 23 g2 (37 TR Y.
¢t Jso 72¢-53 di v 3/0 22 |62 |3/¢ <« E9r'd /
A v4q 2933 » 74 r 32 | 7Y |67 31 vt |57 |/
7 cf yo2 | -¥2] 77 [3/3 7 | €2 27 | 7 IR
T 2992 .75 |7 |2/¥% Sy ¢& |37/ | 7 g2 |/
A gjieqo | . 7¢ | " |3/6 | 25 |68 |3/¢ |77 |&w |/
Vi gL.s© |,g2 |/ 207 | 25 | @F 1397 | 7 9 1/ -
Y %325 | 45 | . |306 | 2& | 2D |31/ |17 |Sg |/
3 2 Y394 1,814 '’ 207 29 | 7o |32 0 go |rs
¢ 19 g9 d¢ |.133 ’ 3oy | po | po 398 | 77 &0 | r
Y lgz lgv932 |- 31 i |30 L gf | 2/ (329 | " |éo |/
/ .
consoLes /Y- 34 PROBE LENGTH ___ ¥ Vi = 20,82
FLTER # PNO=19 (0. 2[3) LINERMATERIAL __/asC R e
- AMBIENT TEMP. _I,_LL_ . Tecso -
I ¢ Aumu L
WEATHER ([ga_{

REMARKS b.:reyaMMH«'—n L fonde Gt an Wuﬂ ) 25 A a G d—
by st




MOISTURE AND IMPINGER CATCH DATA SHEET

®
impinger - : ' Waeight
Numbar © " Solution Approx. ml Configuration in grams
1 DI U0 100 Mmé S - Final 1 Woeight _
- K Initial Gain - 56 1GE o
2 DI H2O - oo : mﬁ Final  G/f .S Waeight ,
. " Initial . Gain ¢ 9
3 | HT - : MD(Z\S Final «<B.3 Waight '
R Initial L@E Gain 0.3 ®
4 g : : . - 3
4 -l Q [ Q—DD@:} oD G Finat 7774 Woeight -
7 . initial EI Galn M q.i
s : Final Waight
EEE—— — Initial Gain @ %
6 S Final : waight
: ; Lnitial Gain
Total Impinger Weight Gain (Wg)___- grms Analyst .
V!l = Final Meter Volume=__________ f3
Vi = Initial Meter Volume= _______ #3 ' %CO %N2
' _ . . | %CO02 %H2 ___ @
DGMCF = Dry Gas Meter Correction Factor = _ %w02___ %CH
Vm = Metered Gas Volume = (VI‘-V!)(DGMCF)-= . H3 " CONDENSED WATER gms
j . o FLTERWT.GAIN _____ gms _
" Tm = Average Meter Temp. = F+460 = R . PROBEWASHWT.GAIN ____ gms ®
Pm = Meter Pressure (Barometric Pressure)= ___ - in. Hg
. C(17.64)(VmXPm) (17.64)____f3)(___"Hg) . o
vm (std) = = - = 13
: Tm : o R)
Vwisid) = Volume of Watsr Vapor = .0472(We) = 0472(___ @)= 13
AR @
Vw(std) i3
Bws = Moisture Fraction = =
Vw(std) + Vm(std ft3 + n3=____ Revision Das 2191
®




SOURCE SAMPLING FIELD DATA

_ PLANT NAME M(LH\VL 'il(a Page s ‘ol /__
SAMPLING Locmonﬁﬁf_L _ runno, PMIO~3S _ .
DATE 4-2<" - _ TIME START "-—13/5" TIME FINISH TESTDURATION _: _____min.
DUCT DIMENSIONS : DIAMETER ﬁz ft INITIAL LEAK RATE . 0/6 £57¢tm
PTCF_{¥7  DGMCF Loe3 z._ NOZZLEDIA, @425 inches ' FINALLEAKRATE _—— _ cim
BAR PRESS *H oo .

_STATIC PRESS _- 0. #0 " 20 - OPERATOR //'&

s AHRC e d
Travers Tc&q Dry gas meter| -~ f “H Stack |Dry gas meter temp| Hot box | Probe Last | Vacuum .

Point |- "Hee reading 13 | inH20 | inH20 (Temp..F| Intet . [ Outlet- Temp. | Tomp |Impinger| in.Hg |

SEC . . . . AL
L —— | f & .y —~ —f - B
=1 Y2 €74 77 1.30 (33| 2o (69 280 |.0122° | &) | [
7% g8 .94 w 1Joj | =y |gf 1285 | A 1&q /
3 Wt 591 fos | 1 |30 122 |gT |297 | ‘" |&/ /-
4 /79 20,65 |[75 | .« |32/ | 23167 129/ | . |€O | ¢

s /2 90.93 |loy” w300 | 73|67 |2%7 | ¢ |$Y |

pi WU 9.3 [1os | « |30¢ 23 69 7¢ | |59 | 4
L - 75 92.73 X il 308 23 |69 és’ rr GO /
3 /91 93,74 |3 o 372 1 oy |69 1299 |/ |62 | /
. (af 199.75 |14 | 7 |o [ 7¢ |61 |2%8 | « |59 | [/
[ P/ P, 695 |05 “ 3072 75 | 79 |2589 e | &0 /

¢ ¢ 193 76-55" 2|« |3og | 24 |22 |29 | 21 &0 | ¢
2 Y& |92.5€ (/.7 “_ |3je | 2Y | 69 290 | |6€ | ¢
3 W7 | 9849 |/r v l3rs |2y 161 |29 |V |&d [/
7 1/7S 196,24 |J1d_ | | X7 | 7¢ | 6% 290 | 7 O |/
s /2¢ |fo-2/4 /. [ 4 1208 75 | 20 129 | I |lgg |/

81 |#eFrsy|/0/035 | G0 e 13ag | 251 2/ (292 | 2t &/ |/

PPy rrles sgsee] ( Adm ford fomrin)l, .

2 120 /c7° /21791 |jo | v (303 | 2D 16w (280 | " |5 5 |/
34 &7/ 2.0 . 93 " S0 [/ &8 g9 | ¢ |53 |1
/57 /o353 (85|  |s09 | P2 o7 293 | 7 18 2|/
sy |jg9-332 | Y5 |« (32| %2|ég gy | 4 | s6 |7

LY so el a4 K 299 72/ &7 1287 | # 55|/

2 1ss  |/esieq 56 | 7 |32/ | 22 1¢9 |29/ |77 156 [r

7 s« 06.7 ° v | v |271 22 ey 297 |« |57 |1

7 A oD | 8217 lage| 23 |67 270 |« s 7 |/

C sy /08304 | 45 | 299 {24 120  12¢5 | b ¥ |/
R, _

CONSOLE # 2~ 'W PROBE LENGTH & VA AN

FILTER # /2170 (2 (0:2123) LINER MATEHlALé__L_ T . 70,99

AMBIENTTEMP. _£2- mhib

AL'\NJ!; - 019

WEATHER .

REMARKS




MOISTURE AND IMPINGER CATCH DATA SHEET

lmp.inger _ Waight _
Number Solutlon Approx. ml Configuration in grams
] DI H20 oo - mopoS Final. 74/2, 7 Welght
i Initial Gain T
2 DI H.O \oo mop&-S Final S 9/, Walght
= Initial Gain 5.=
3 MT — gD S Final 496.4 Waelght
- L el 448" Gain 1o
4 Stiuacéei ’_Mﬁd mcﬁ’& Final 6576 Waight
] . : Initial @ Gain H.Q
5 Final welght [ ¢ 7 0
) Initial Gain [\ %6
6 Final Waight
: Initial QGain
Total Impinger Weight Gain'(We)_ 5500 grms Analyst____
Vf = Final Meter Volume=_____ ft3
Vi = Initial Meter Volume= ___ 3 %CO : %N2
: + . i %CO2 __ %H2
DGMCF = Dry Gas Meter Correction Factor = _ %02 . %CH
Vi = Metered Gas Volume = (VI-ViDGMCF)= .~ h3 CONDENSED WATER gms
. L ‘ T I o FILTER WT. GAIN gms
" Tm = Average Meter Temp. = F+460=_____ R PROBE WASH WT. GAIN gms
. Pm= Meter'_Pres5u_re' (Barometric P}éssure) = in. Hg
. (17.64)(Vm)Pm) (17.84)____f3)(___“Hg)
-Vm [std) = . ‘ = S : R = . ft3
. Tm o ( R
Vw(std) & Volume of Water Vapor = .0472(Wc) = .0472(_— 0} = "3
o Vw(std) _. -h3
Bws = Moisture Fraction = . = : _‘
Vw(std) + Vm(std . . h3+ A3 = Revalon Das 2101
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SOURCE SAMPLING FIELD DATA

PLANT NAME Mal'\'wl #% " Page____of ____
SAMPLING LOCATION 5 + 8 l(_ run no. A I >~
DATE _9-23-4 [ TIME START TIME FINISH TESTDURATION __ 645 _min,
DUCT DIMENSIONS _4 % X _ 3¢ DIAMETER ft INITIAL LEAK RATE _C[2 44 H'ctm
7 PTCF 1.06%3 DGMCF . t Ig NOZZLEDIA. _. LAL . inches FINAL LEAK RATE . C /¢ a7 2" ctm
BARPRESS et 112
STATIC PRESS __ - (0§ ] P h2o opEraToR . JBP
K= 1oL
Travers | Clock |Dry gas meter ~pP “H Stack |Dry gas metaer tamp| Hot box | Probe Last |Vacuum
Point Time reading 3 | in H20 | inH2O |Temp. F| Inlet Qutlet | Temp. | Temp |Impinger| in, HY
J10S 15.% '
A\ Tiyges | 726 [ .69 20 | 3l | 45 | L4y | 27% 45 | |
o | jifo S | ;54 | .ss | 2l 4SS |44 ZI |/
3 | /12s iy | .dl | 42 g7 | S ¥ pali AN,
1_ws i 32 .33 |.30B | 4¢ S |28 < 1/
S THlsl g3cs | . A | 21 {308 | 4% | 4l |AKS % | /
sref | {195 ! RE
81 | haa | $9.2 [,79° | 77 | 309 | L® |4( 2 % 49 | /
2 s | 5. 2 | L2 | a9 | jo€ [ £9. |26 |oB2 ¢ |
S [yp7 |3 .55 187 12712 14U |Aw 20 {
4 lidgs]| §7.4 b1 .Sy [ 3071 I | 67 1203 47 1 |
S 3 | wedgdl ¢ |.cglJod | 22 147 |29 7 |
siol | 1133 o
(i _Li3ss| 3 | .55l .92 |08 | 72 [ L% |29% S/ !
2 e | 2.4 5 1 .79 1308 [ 74 c% |29 Y71
3 L ios| N ol [ .%9 [ 307 | 7S 141 | 2% “#9 { /
9 143 | 944 ] 47 [ o | 313[ 76 [ 49 |303 % | ¢
S 1imss] 1559¢C | 51 |.9c [ 309117 |70 | J03 9% | |
g j47 ! __
o1 [y4e.5 | 9¢-1 4) (a5 |34 1 7 [0 1305 50 {
A )52 7. | 7S 1. g5 | 34 | 7 |71 303 9 [
3 [[s4.5] 925 | .M | 5 |z13 | 7% | 71 |503 7ée | /]
9 51 1 Jof 6z 173 (318571 |11 [Ks < 1]
s |UIs9.5 | ,02.508 110 r{1z12a ] 791 71 | 309 g9 |
Sop Lo | &
el | J3s | [08F |1 .90 | Bia| 78 | 72 | 30d SH| A
2 e | J0S-0 |.5% | 4l 2/ ¢ | 22 | D5 49| &
32 pof.5 | jpb.H 94 | .¢g | 315 | %0 | 73 |Ju7 55
q [t Jo7.9 /.2 /4 319 ¥ /3 | 306 5 2
S [RABS|/FA] 41 10 (32 [ 2 | 74 |39 sa |2
consoes__ V- 34 PROBELENGTH __ 5
FILTER # LINER MATERIAL 2

AMBIENTTEMP. _ .55

WEATHER _ Cloar

REMARKS




" MOISTURE AND IMPINGER CATCH DATA SHEET

impinger Waight
Number Solution Approx. m| Conliguration in grams
1 DNPH 200 mop -5 Finat B378 Weight
el GG Gan (1,3
2 DNP H 200 G5 Final 252 Welight _
Initial ERR Gain 106.2-
—_— -~ . L 753
a |\_"| | MdJG 5 Final ( Waight .
mitial T3] Gain I._l_
4 L lizuloel - 20 ey mnG-S Final (%19 walght
e Initial - Gain 2
5 Final Waight
Initial Galn
6 Final -Weight
Initial Gain
{\ [ 2 .’ -
Total Impinger Weight Gain (Wc) @154 > grms Analyst
Vvt = Final Meter Volume = ft3
Vi = Initial Meter Volume= ft3 %CO 9% N2
%CO02 %H2
DGMCF = Dry Gas Meter Correction Factor = 02 % CH
vm = Metered Gas Volume = (Vf-Vi)}(DGMCF) = f13 CONDENSED WATER gms
FILTER WT. GAIN gms
Tm = Average Meter Temp. = F+460 = R PROBE WASH WT. GAIN gms
Pm = Mater Prossurs {(Barometric Pregsure) = in. Hg
(17.64)(Vm)(Pm) (17.64)( ft3)( "Hqg)
Vm (std) = = = f13
Tm (R
Vw(std) = Volume of Water Vapor = .0472(Wc) = .0472( g)= ft3
Vw(std) _ 13
Bws = Moisture Fraction = =
Vw(std) + Vm(std 13 + ft3 = _ Revision Qate 2191




)’:ff

SOURCE SAMPLING FIELD DATA
PLANT NAME Ma-\'\wil # % page_/ o/
SAMPLING LOCATION_ O Jra( l(. RUN NO. A&Q‘n}{dﬂs;‘ 2

DATEY- 23  TIMESTART________ TIME FINISH TEST DURATION min.
DUCT DIMENSIONS _ %" xX_757 DIAMETER ft INITIAL LEAK RATE O-O1d at ¢fn 9

Yfmor v 2 o&WGF .92 NOZZLEDIA. (227 inches FINAL LEAK RATE (2.¢06 8 ctm

BARPRESS _27 24 - Hg %

STATIC PRESS * H20 OPERATOR /2 &

Travars | Clock |Drygasmeter] *“P “H Stack (Dry gas meter tampt Hot box | Probe Last Vacuum
Point Time reading ft3 | in H20 | in H20 [Temp. F; Inlet Qutiet | Temp. | Temp |impinger{ in.HQ |________

!y ¢ /O 65y | 1+ ——

2 4y v 112.0 93 1o (323 | 76 |75 2248 £2 |0
Z si sS4 .95 gy 1376 | 78 o5 29 s/ =
2 Sy 4. ¥ g2 |10 Y22 ¢/ 17¢ (267 5> 2
o se_ /6 L o Uyt [y 1 93 176 1277 ¢7 [ =
o7 Sgs” |/ 725 s L9t 3 /2 ¥y e (28C 5y 7_

—— 1 59 [J75 - .

i lgors [/9-1 o V- F2co | gv | 76 P&/ 79 |z
2 oy |20 7 LPST A0 B2y ¥$° | 76 |2990 v | 2
2 o5 [34:7 s {rs B2y |87 (29 |[2%0 s59 |2
y cy |23.] .99 |4/ 325 |5¢G -7 7Y S ¢ 2.
§ Ve 1247 Bee | #5,13/19 (8¢ |77 |28/ Sz 12

— g2 2] —

ra 29v2¢.0 .8 .97/ [722|9C |78 Pgo S6 2
2 32 22 Y  .§7 1.95 3221643 7% g9 ¥7 | ¥
3 v |28-7 | X9 o 723 (&Y |7¢§ £s” s | 2
4 3 (30-1 g5 97 1320 gy |27 |24 5S¢ |2
5 39.5[3/. §5° 99 [0 13/¢ | ¥ |28 |28% s [ >

— 9o |3/ 5~
i ey ¥ |32,9090 |, 79 |.Fo (2/€ fe [P L 5§59y | &
s 4’%— /M_J—é olootn ,

5
CONSOLE# 4/ ~3 7 PROBE LENGTH _¥_
FILTER # LINER MATERIAL G ¢/ 15

AMBIENT TEMP, &2

WEATHER

REMARKS




MOISTURE AND IMPINGER CATCH DATA SHEET

impinger Waight
Number Solution Approx. mi Conliguration in grams
1 DNPH 00 MOQC’J ’S Final 7Ll Y Waeight
Initial G2 2 Gain ig.i
2 DNPH _ A00 ] _G_’_S__ Final  plQq Weight
Initiat o8y Gain S
MT — < 45,7
3 { MmO Final 3] Welght
nitial 4253 Gain 6.2
4 étlt!;:,;, (a0 f%]_ mob &5-S Final 1/ 3.5 Waight o
Initial  ~] SO, Gain LA
[ Final Waight
Initial Gain
6 Final Welghl
Initial Gain
Total Impinger Weight Gain (Wc)_' 1&. 5 grms Analyst
Vf{ = Final Meter Volume=_____ i3
Vi = Initial Meter Volume= ft3 %CO %N2
%C02____ %H2
DGMCF = Dry Gas Meter Correction Factor = © %02 % CH
Vm = Metered Gas Volume = (VI-Vi(DGMCF)=___ i3 CONDENSED WATER gms
FILTER WT. GAIN gms
Tm = Average Meter Temp. = F+460 = R PROBE WASH WT. GAIN gms
Pm = Msier Pressurs {Baromatric Prassure) = in, Ha

(17.84)Vm)(Pm) (17.64)___f3)( "Hg)
Vm (std) = = = ft3
Tm R)

—

Vw(std) = Volume of Water Vapor = .0472(Wc) = .0472( g) = i3

Vw(std) ft3
Bws = Moisture Fraction = =
Vw(std) + Vm(std ft3 + 3 =_

Revision Dale 2/01



SOURCE SAMPLING FIELD DATA

PLANT NAME Ma‘l'{/\ ¥ | It 2!:"

Page __of ___

® SAMPLING LOCATION_S jru(_ ‘L aunno. AH 12 LV&QK 3

DATE {44 -4} nimME START ﬁ_‘i__ TIME FINISH TEST DURATION _£2-5 min
DUCT DIMENSIONS H3" x 3% DIAMETER i INITIAL LEAK RATE 0-OJL a% 781 [l =¥ '€t

7 PTCF _1. 003 aq EEMCF NOZZLE DIA. _. 44 Inches FINAL LEAK RATE _0-9idar(’ c'&?
BARPRESS _ 2 4. *H

° STATIC PRESS _ ~ (.5 g- H20 OPERATOR 7 £ p
Y 3
Travers | Clock {Dry gas meter{ “P ~H Stack [Dry gas meter temp| Hat box | Probe Last [ Vacuum
Point Time reading #3 | InH20 | InH20 {Temp. F| Inlel Qutiet | Temp. | Temp |impinger| in. Hg
2 L
o845 3115 :

o Al 1ngdls] 34% L 1S 1zp] & 153 | 29 g ||
D1 %0 | g6 L LSk |12 |25 5% [ 532 | 2y 9¢ |
3lgsos| 314 1,59 1412 [ 3o 58 | 53 |30 45| |
‘1 g5 |1 371 2s 1ls | wnl o | sq 130 7C | |

muteﬁ s 1. 90774 .80 | it |3ngx| 4] 55 | 204 46 |4

i~ :x t'— 571’5? M”i !

wocese| D) | G55 470 3] [ .27 134 | 61 | 5] 1300 so [ 1

A o g a0 |80 g0l gl c2 1 5¢ | 307 43 | 1
2 (5| 494 |76 | gl 330 ¢ ¢7 2% ggd | 7

t 193 457 {31 31381451 57} 999 42
® S laoss | qr g3l (79 | .79 135 | 4L | 58 |2% <% /
soF] 9] f -
C laas | 491 1.8 . 95| 1 £G | S€ |55 s [/
2 1932 494 1.1 ] . 97| %0 |c] | 57 | 295 Y I
3 1 9I¥g | DL ST 57132 169 L0 (295 52 |
o ¥ 1% si4g 90 © 1 3i8 |69 [z0 1256 So | ]
5 19495 | S3.03%]|- 710 L 306 2 (L 1275 L1
Smf‘ 73 | il
Bl | #2564 44 [-¢4 {208 [ o5 | C2 | A4 53 ||
A 1920 |55 |,é0 | Lo [ SIS 177 | &2 293 S AN
3 | #2%s | s/ 3 .46 | 66 |3 | 72 | €3 192 s{ |7
® q (9 o7y el T of 120 | 72 | 63 195 <31 1
S | 946 | syuus|. 5% | .s% | 319 | 72 é—-‘l‘ #’-/ s |
sof | 945 X
Al 19415 | 555 |51 |57 13 | 2 | (41 293 5t !
2 95¢ [ 4094 V44 | .44 |29 | 12| L5 (274 S|

® 3 1 1525 6[ 3 w3 | #3220 92| 45 294 S0 |
4 1955 9 21314 | 12 | ¢5 | 204 qe |
S 19575 223?;2 3 .3l 2 1 9d | (L1305 AN

CONSOLE# ___ A/~ 34 PROBE LENGTH ___ %
FILTER # LINER MATERIAL o
® AMBIENTTEMP. _ 50 -~

WEATHER

Oveccast /Pr.ze l&

REMARKS




MOISTURE AND IMPINGER CATCH DATA SHEET

vm (std) =

Vw(sid) = VOoiuin

Bws = Moisture Fraction =

(17.64)Vm)Pm) (17.64)( 13)( *Hg)
= . = fa
Tm (R
Walsr Vapor = .0472(Wc)=.0472(___g)= h3
Vw(std) __ 13
vw(std) + Ym(std h3 + n3=___

impinger Waeight
Number Solutlon Approx. ml Configuration in grams
1 DN PH @L mogé‘ ~S Final 47, Woeight
—_— initial Gain | 57. (8)
2 IQMPH 9—0 0 magé“-g Finat 7 .7 Walght
' Initlal : Gain 5‘; Z
3 _MT —  wpb=t A 4777 welght
niial 4% Gan 0
e | ;
4 20l iep g] M&) meD 6“5 Flnal . Waeight
Initial Galn '7‘ 3Q
5 Final Waelght
Inlkilat Galn
6 Final Waelght
. Initial Gain
Total Impinger Weight Gain (W¢)_2°>-* grms Analyst
VI = Final Meter Volume = ﬁ3
Vi = Initial Meter Volume= ft3 %CO 9 N2
%C02 %H2
DGMCF = Dry Gas Meter Correction Factor = %02 %CH
vm = Metered Gas Volume = (VI-Vi)(DGMCF) = f13 CONDENSED WATER gms
FILTER WT. GAIN gms
" Tm = Average Meter Tomp. = F+460 = PROBE WASH WT. GAIN gms
Pm = Meter Pressure (Barometric Pressure) = in. HY

Revision Date 2/0)




SOURCE SAMPLING FIELD DATA

PLANT NAME, MGAM #Q-(a - D -Pa(;e

SAMPLING LOCATION- SJ-LaL.k . AUN NO.A.[& ‘\4‘ Qig'-v qd

DATE 7-25.9] TMESTART _____ __ TIMEFINISH ____  TESTDURATION _______min.
DUCT DIMENSIONS __25 " L3 DIAMETER __i4 5 ft INITIAL LEAK RATE Q. Q08 «r 7 cfh

ol ____

1 <

PTCF OO0l DGMCF _[ 73 NOZZLEDIA. . _Inchas FINAL LEAK RATE £0 /0 a+ (" Bith
BARPRESS __ 2 .(> ___ *Hg — '
STATIC PRESS * H20 OPERATOR __J# P
Travers | Clock |Drygasmeler| “P “H Stack - |Dry gas metertemp| Hotbox | Probe |- Last | Vacuum
Point Time reading i3 | InH20 [ in H20Q (Temp. F| Inlet Quttet | Temp. | Temp [Impinger| in. Hg
B EEREEE - :
X g s IS L&A1 dy | 328 ] 20 1L | 7z {7 i

o [39 116, AU T 42T | 714G [ R=2 2

2y 1 17 1283 [t 1314 | 95 170 |30 Gu | |

S BT T U e £ S S i 11 O A I I/ I I S5 ] ]

S s [/qpet ]l ea Va7 2% o o 1731 - | JC 1]
Siof | plow ! _ - ‘
R |zoat | O g4 | A5 325 1V | 7¢ | 2%0 S7 1

2 | s | 309 19 | 472 | 22 7z Py L) sZ 1]

3 g | L% L os [gd [ 325 ] 72 | 70 12% J2 |/

4 1210 2. 9 P71 52 1 39| 73 7/ | 29 s [

c o5 1 Q307 1,22 .48 | 35 | 7% 27 |57 < f
Sor s - ~ . ’
o leis L 257 100 141 [2aS [93 | 72 1079 el \

J [ 5L | | 381324 | 72 ) 272 ' 3 \

7 Wi | delp 1772 |42 [ 2201 72 193 [ 279 cx |

+ e [ 2[1.S BA | g [ 3RO )2 7] | 794 S L

T llaw s toe s [ .o 42 1391 3V 1) (29 | - | S ] ]

7'0[; Q&ﬁ . ' . i - . - :

Ll 1R2ns5 | 7.4 SS e | 27| 7/ 7 |279 55 |
IEEE 279 S .29 1317 |72 TR £5
3 RES | .y .53 A3 | 37 7L 70 | 773 55

S« 7% | 3S w | 27 | 2] | 7( 1 72{ [F9= 55 L

5 o | man |47 | ae [ 30 | 70 | 7 | 292 ss |1

sedl s | -

A1 Liagy | 330 (.9 2o | € (72 [ 77 | A2 g |1

7 (3905 | 33,7 2 Pr A R 277 S¥ /

%] a4 2d [ tes | 04 74 | A ) 2% S 1y
Tz A5t | 299 LI |5 (202 a3y | 20 | 9% <z [ ]

T 2 | 454947 .20 | A [Jo5 ’%’7? 72| A6 5y

: - ,
THY/ Y : PROBELENGTH ____&
ﬁ.f?'é’% i y LINER MATERIAL Qs

AMBIENTTEMP. __ () —

i |
WEATHER j :

RAEMARKS

L CHTHE




MOISTURE AND IMPINGER CATCH DATA SHEET

mpinger - Walight
Number Solution Approx. ml Configuration In grams
i DA B* ' oo mMoD G:’S Fina  3.72.°/ Waight R
- : Initlal (EZE 0 Gain J2L
2 DNPH 286D 65 Final 5 Waelght ‘
' Initial Gain i
. 3 ' E!T -_ . mmé’s Final "7’“? Welght -
o _ Initial Gain S
4 gdl(g G&l : f‘gﬂﬂ@ (74s) é"g ‘_ " Flnal 7%V welght -
: . . e ) Initial “_lg {. E Galn .7
5 Finat ] Walght
Initial Gain
6. Final Weight
- Initial Gain
Total Impinger Weight Gain (W¢)_i ' - 3 grms Anaiysl
VI = Final Meter Volume = ft3 -
Vi = Initial Meter Volume= h3 %GO ___ %N2
' _ . %CO2 _______ %H2
OGMCF = Dry Gas Meier Coirsction Facior = 02 %CH
Vm = Metered Gas Volunie = (VI-Vi{DGMCF) = _ “#3 'CONDENSEDWATER __..____gms
I ‘ . : FILTERWT. GAIN - gms
Tm = Average Meter Temp. = F+460=__ R . PROBE WASH WT. GAIN _ gms

Pm = Meter Pressure (Barometric Pressure) = in. Hg .

’

o (17.64)(\'/rh)(Pr'n). (17.64)___R3)_

: “Hg)
Vm(sid)= _ : = _ = h3
| oo Tmo o (A
Vw(std) = Volume-of Water Vapor = .0472(Wc) = .0472(____g) = 3
. _ Vwi(std) . i3 -
Bws = Moisture Fraction = . ) _ - = -
: ' Vw(std) + Vm(std - ft3 + I3 = Raviaion Cams 2101
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SOURCE SAMPLING FIELD DATA

PLANT NAME, [\"\ OA-L\A’J H : :L).C: : Page _/__of
PS SAMPLING LOCATIONS “’ 7! (.L\L aun No. PA H-|
DATE 44291 TIME START _C' 8 3O TIME FINISH TEST DURATION [2D min.
DUCT DIMENSIONS "fg/ X 2K OIAMETER # INITIAL LEAK RATE .Q.g ﬂt& lélm
¢ PTCF _95)5  DGMCF L00 X NOZZLEDWA. 19l  inches  FINALLEAK RATE 4006 @2 7" ctm
BAR PRESS * Hg
STATIC PRESS M | | *H20 OPERATOR J)g ,ﬂ
L FETET 7> V4. Or{cvc.g L LR
Travers | Clock |Drygasmeter| “P “H Stack |Dry gas meter temp| Hot box | Probe Last [ Vacuum
Potnt Time reading t3 | in H20 | in H20 |Temp. F| Inlet Outlet g‘l’glm . | Temp |Impinger| in. Hg XAD
op3e | A H3 ] 1. |
¢ LAl [orzs| AL | .48 |4, R‘l 2240 61 [ 50 | 214 lap | 4> [ | 42
53 o1 gge [ 230 | Hy (.22 (322 53 [ SO [ )63 92 | 1 143
3 [Tays | 79.2 | 3% .46 1322 | 88 | 51| d47 TEY 143
T 850 | 35.2 25 {13 13ix | 55 | s | 244 42 { |43
5 $5S | Q. 2HLl 25§12 317 | 54 > 27 42 ] i
® sf | &S, - _
‘ 81 | dol | 77.¢ [ L4 JJ,34 [3)( | S | sy | J13 431 3 [45
2 | Po¢ | 29[ | SB[ 28 133 | ST | & $£ 42 | 2 ¢
3 a9y 308 |, 3, | % | S5 | 258 yz | Y |44
7 1 9/6 | 325 1.4 k.32 13| 59| 5¢ [Z59 44 | 3 14s
3 ‘?»’I w20 |42 632 | 321} ¢l 157 | XG o | 2 qH4
® Mo '
Ci 1.?% X.C | T8 N.42 | 333 ) | 5¢ |.22% gy | 2 | <n
R M ' % 45 | 322 | 2 | L0 | 22% 44 | 2 | 4e |
3 ?37 37 FA 47| 3390 L9 | £ | 2o 49 1 3 | 45
4 14492 | 915 g4 | 45 | 32| (4 | w2 | XN 4 | 4 | 4L |
o, {997 | 92510 P N-41 ] 4 | 65 | €2 | 24/ qs | 4 | 9
_{)) $ 7877 NG - T — ,
| Of 1953 | 43,5 | ¥4 |4 33 | 4t | ¢3 | 237 45 | 3 | 47
FRE 4. % k1l O[S | ¢ [ARY 4 LR 147
Il ez | 49.3 | .{> ‘5o | 33A| 5| 4 249 g4y | ¥ | y¥
® 9 Jroes | sl 1,72 Wiso 320 | €5 | £Y4 | a5 4y | = [ 49
SRVIEE SBOSI 92 Nlgsh 327 | 66 | €9 | 252 49 | 3 | %0
stof | 1044 | ] ! =
cl 1ol | 3.9 1S B 40 | 30¢ 16 | 4L | 295 sl 3
2_1 /03y : 38 | 32) (7 | 2¢E s 1 2 152
® 7 | j024g S 79 #.43% |35 |6V (¥ | 235 St 1|3 140
y | j03y 0.4 | .33 W q7 | 321 281 ¢ {, sl | R |4k
¢ [1032 [ 2614 .51 H.49 |32 y; a 32 49 T73 14%
consoLe# _ AV~ 33 4 PROBE LENGTH
FILTER # LINER MATERIAL ast

P "AMBIENTTEMP. __Lf)

WEATHER__ ([ray

REMARKS [/ = 42.0]/  Vsr0 = 4(-29( " - 1y g/
Tm= 45 I vz 92

° = 72¢. bur=31% LT =/%%.5




MOISTURE AND IMPINGER CATCH DATA SHEET

Impinger Waight
Number Solution Approx. ml Configuration in grams
1 I!LT T MQG“S Final g"f 76 Weight .
intiat - F5 1Y Gan S70.72.
2 HPLC U0 [oO mop &S Fint & §0-0 Weight
initial e 579,77 Gain O3
3 HPLL H:0 (X woD G-S Final S74- Y% Walght
inia¥ 45 4,3 Gan 0./
. MT —— S Final 474/ Welght
4 ™~ oD ! elg
nitial " “HFESYTL, | Gan O 0
5 Sl\lm(ad r~ nop !’2-'§ Fina €569 © Walght
_ Q%) initial™ Tl (A 1.8 Gain 9.1
6 Final Welg
Initial Gay’ 379.7
Totat impinger Weight Gain (Wc) 19 grms Analyst
Vf = Final Meter Volume = ft3
Vi = Initial Meter Volume= ft3 %CO %N2
%CO2 %H2
DGMCF = Dry Gas Meter Correction Factor = T %02 %CH
Vm = Metered Gas Volume = (VI-Vi){DGMCF) = ft3 CONDENSED WATER gms
FILTER WT. GAIN gms
Tm = Average Meter Temp. = F+460 = R PROBE WASH WT. GAIN gms
Pm = Meter Pressure {Baromeiric Fressure) = ifi. Hg
(17.64)(Vm)Pm) (17.64)( ft3)( "Hg)
vm (std) = = = ft3
m (—_R)
Ver(std) = Volume of Water Vapor = 0472(Wc) = .0472( Q) = h3
Vw(std) 13
Bws = Moisture Fraction = =
Vwi{std} + Vm(std ft3 + i3 =_ Revigion Date 246




SQURCE SAMPLING FIELD DATA

PLANT NAME, MCCH\\- th(a , Page of
SAMPLING LOCATION S m(_k AUN NO. PA H -2
DATE _723-9(  TIME START " TIME FINISH TESTDURATION ____________min,
DUCT DIM NSIONS 43 x_J28" DIAMETER ft INITIAL LEAK RATE _C-0 [ Ogte ’
PTCF _7%'/5  pGMCF ,,ZL NOZZLEDIA. ]2t inches FINAL LEAK RATE _&_OfQar Scin?
BARPRESS ___ T ,
STATICPRESS _-C. [1_ " H20 OPERATOR J&f - a8o8 %’J
Travers [ Clock |Dry gas meter| *“P ~H Stack [Dry gas meter temp| Hot box | Probe | Last | Vvacuum

Point Time reading 13 | iInH20 | inH20 |Temp. F{ Inlet Outlet | Temp. | Temp |impinger| in. Hg )’A 0

13551 (3135 T

cAl | oo | 4% | 69 | L3 81K | £7 | o€ (§@7] s{ | 2 |sa

2 1 /9os LGl | 32 | 3¢ UR/9 | L9 | L% ¢/ St a2 [ 52
2 1140 | (8. | -go 1 .42 {322 [ L] | L8 BaR] - ) % <3
9 15 | 705 1.72 | sgfiwig | 61 | 2¢ BAs2 2 52
¢ Ir4do | Tpz38 .94 .49 §325 . 76 | 70 ARG yq | = | S3

SIf| 1421 " b - ;

01 M3l | 79 ,7& o Hoxe | 711 71 g 1) 12 |59
21793 | 75 | ¥4 45423 (| 93 | 71 |302 491 2 5]
3S1/7%3¢ 1 7199 | .91 [ 48 '333 | 1( [ 7] |22 O | 2 SO
9 | 194/ g1} gg | .47 |32% 1 172 | a7% 49 | 3 1 S}
S 14496 | 2. 41 .2 | 3281 72 | 72 | @PO I A1 s

| SToA 44 ] " : P '

cl | tsoziy B9 [ |94 [.39 | 3241 71| 72 li=s¢ S 12 [¢2
2 _|450719q7 SL.O /73 3¢ | 329 2/ 72 55 SN |2 Byl
3 1502 g5 | .89 | 490324 73 | 23 |¥c2| - |5 [ R |00
4 1507 | 99e FO L 421 3251 74 | 73 @30 “4g | |50
s 11512 | gt a7 12 .‘13 22 | 14 17% W13 < 7

5f¥’t§vq i - - T -

VERRNSE 775 .39 32 1319 | /9 1 72 [&71s €A 2 [ %9
J 1jsa4 735 | .tp .22 ] 320] 14 | 7% |iRe4 S3] 2 | s

3 (1529 | 969 1 .63 ] 341 2az| 74 | 74 [fdca $3[28 [59
b4 1K 7S .52 | 2 kB325] 79 | 73 [Ha7l s4 1 a2 |52

> 53 [0y Gk | o4 §339 | 749 | IS 1§27 s3 | 2 [s55
crofl 159) 1 B ' - u -

41 Jssr 170l  |.4% | Ash 32y | 75 | 75 5§ | 2 | SX
2 | /551 |63 | e | 29 132> | 26 | 7S s4 | 2 [4
3 {ysst [ )09y .38 | .4l 3/7 |78 |75 £ | 2 |53

T ot 1057 [ & [ /31139 (24 [ 75 L I ES
c | /660 I Dbopol as Tz 1300 [ 75 [ 76 5S4 1 | [se

consoLe# __ ¥ 53 > PROBE LENGTH

FILTER # LINER MATERIAL _iﬁ;__

AMBIENTTEMP. __ 4

WEATHER

REMARKS




MOISTURE AND IMPINGER CATCH DATA SHEET

&)

impinger Waight
Number Solution Approx. ml Configuration in grams
1 MT —_— mop&-S Final §44.3 Waight
. initial 4574 Gain 334’.7
2 HPIL HZO |0 O mopG-S Final S§Y. Weight
Initial 590 Gain l f [
3 KPP H20 100 mcp(3-S Fmal 5%23 Weight 2
- : il 5.2 Gain 0.
3 MT w0 6-S Fnal 474 Waeight .
Initial Gain Q IS
5 Sl gg:l r.ﬂog%; e 65 Final NOS] Welght
- e oA Gan |
6 Final Waeight
' Initial Gain
RS )
Total Impinger Weight Gain (Wc) '1\}-3 | grms Analyst v
V{ = Final Meter Yolume = f13
Vi = Initial Meter Volume= 13 wCO_____ %N2
’ % CO2 %H2
DGMCF = Dry Gas Meter Correction Factor = T %02 %CH
Vm = Metered Gas Volume = (VI-Vi}DGMCF) = #3 'CONDENSEDWATER ____ gms
. FILTERWT.GAIN _____ gms
Tm = Average Meter Tomp. = F+460 = R PROBEWASHWT.GAIN ___ ____gms
Pin = Meier Frossirg {Baroimeinc Fressuie) = noh

(17.64)(Vm)(Pm) (17.64)( 13 *Hg)
Vm (std) = = = ft3
' Tm (___ R
Vw(std) = Voluima of Water Vapor = 0472(Wc) = .0472( a) = f13
Vw(std) 13-
Bws = Moisture. Fraction = . = _
Vw(std) + Vm(std 13 + ft3 = _ Revision Data 291

e




PLANT NAMEM&L[/\ U| #%

SOURCE SAMPLING FIELD DATA

of _____

Page
® SAMPLING LOCATION S-l-w._lé aunno PAFH- 3
DATE _ 7 24 5 TIME START __LR_L_ TIME FINISH | TEST DURATION __[Jl(D mjn.
DUCT DIMENSIONS 4 3 DIAMETER ft INITIAL LEAK RATE () OOE ar Cb'p_'q
PTCF DGMCF NOZZLEDIA. __ [SI{ inches FINAL LEAK RATE 7007 4t cfm
BARPRESS )44 “ Hg ,
STATICPRESS _C 5% _ *H20 OPERATOR __ 151~
[
Travers | Clock [Drygasmeter| “P *H Stack |Dry gas meter temp| Hot box | Probe Last | Vacuum
Point Time reading t3 | inH20 | InH20 |Temp. F| Inlet Cutiet | Temp. | Temp |Impinger| in. Hg z}'” )
P 236160006 -
e &L |14 [70. ¢ 112 3G 1343 |13 | % | 289 SS 12 | S5
2 LAY [ 722 173 [ 3L | 20 25(4F |30l BY3 3 15/
2 | s 74 1 Ja .3 328 2SS | 70 | 278 SO 2 AW-9
Tl [e 7g | 70 |45 132 | 20171 1299 T21 3 |59
s 1/2p) | 77738 83 | o2 | 324] 77172 |J89 S3| 3 157
® TP 1302 “ - .
DIiT /2071 794 1o | -3¢ 1320 7¢ 12 1294 Sy 3 157
213 g2 .79l .38 | 339l 76 | 731277 Y % Iy
- 3 I BI7 1530 l.g2 .90 1 33C| 7S | 231797 5 I
1385 yq—tpax | 8357 | g0 | 4 |33 75 | 23 12a9% s, | 2 [ 5C |
" —S—39As L " : |
A 3 | /36 56 a9 | .57 (22| 7S |79 (293 <2 | % | 37
S 1395 g7 74 | .21 (303 | 7¢ |2 | 00 =2 | d 357
SToF| 344 t RN Y -
Cl e g%5.5 |2 | XA, |329 1 10 74 _|29% 9 2 SY
2 356 | 9.1 Lol 3% 1 2341 76 | 73 302 sy 3 5%
® 3 |40 19,9 1,7S | 32 |\ 3| 171 73 (297 S 1.3 | %
S [ yot {935 93 | q4a | 33C | 7C 1 722 | 300 cS | S [ega
s |y 195499 |k ¥ | 334 77 | 72 79 S35 | > (g%
gof | 2 - .
A /17 1971 2% .32 1331 27| 72 | 300 SS 7 | 5§
) J 142 | 9%.¢ A7 136 239 | 2F] 72 300 s*L} 2 sy
: 3 14437 |00 R ¢, | a8 | 3206 | 77 172 (297 2 | SsY
g | m2 ol s | 291329 [ 5 1] {299 5‘;7 2|5
A 3] Fio338 [ Lol 36 [ P91 IS T 71 frgs SR 3 |54
M T ey weadd3as | 32 | 49 | A% 3 ° [53
® 2 1/44% | 04 | H44 Laa [ 7 |1 25 7% & 1 52 | 3 |-
3 | M53 |07 3 301 lq RE 193 | ¢ 20 SO CHIE)
S VITEIR VT3 27 é ; 77% r);w_) T4 sy
[ 3 = LD
CONSOLE # 5425‘ ! j‘ ~ PHBE LENGTH A ‘LL‘?L—“P——LS:S—’
FILTER # LINER MATERIAL __Ls_
o AMBIENTTEMP. _ £S5
WEATHER
REMARKS




MOISTURE AND IMPINGER CATCH DATA SHEET

impingar Waight
Number Solution Approx. m| Configuration in grams
1 (\_JST Mg G"S Final ~173.71 Welght |
Initial Gan b, 2
> HPL(_ 20 [co mob 6"& Final 5 33 Weight
Initial Gain 0. |
3 HPLC Hz D loo mav) 6-S Fnal  S(S. Welghl
Initlal @ Gan 0O, T
4 uT Mo S Final 145 Waight .
Initial 2 Gain 0, o)
5 S| \Co..(;.[,' 20D %:; mop 65 Final 1 weight
Initial Gain g L 9
6 Final Waight
Initial Gain
Total impinger Weight Gain (Wc) -5515-‘ grms Analyst
VI = Final Meter Volume = ft3
Vi = Initial Meter Volume= f13 %CO a%N2
%C02 %H2
DGMCF = Dry Gas Meter Correction Factor= 902 %CH
Vm = Metered Gas Volume = (VI-Vi)DGMCF) = f3 CONDENSEDWATER __ .. gms
FILTER WT. GAIN gms
Tm = Average Meter Temp. = F+460 = R PROBEWASHWT.GAIN______ gms

Pm = Meier Pressiirg (Daromsti

Vm (std) =

wim Plrmmne in Hg

(17.64)(Vm)(Pm) (17.64)(__ H3)(___ "Ha)

= = 13
Tm R
Vw(std) = Voluma of Water Vapor = .0472(Wc) = .0472( g) = 13
Vw(std) 13
Bws = Moisture Fraction = =
Vw(std) + Vm(std ft3 + fl3=_ Revialon Dals 2191




APPENDIX B

PROCESS DATA SHEETS
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APPENDIX C

SAMPLE PARAMETER CALCULATION SHEETS

Cl1
C2
C3
C4

PM/Metals
PM,,/CPM
Aldehydes
PAH




APPENDIX C.1

PM/METALS




FACILITY : Mathy #26

DATE: 9-23-91
LOCATION: STACK
RUN NUMBER: 1.00

e T T P T 1T T L+

SAMPLING PARAMETER ™

—_—m—— —— ——— — e ————— —————

Total Sampling Time (min.) 125.00
Corrected Barometric Pressure (in. Hg) _ 29.38
Absolute Stack Pressure,Ps(in. Hg) 29.37
Stack Static Pressure (in. H20) : -0.17
Average Stack Temperature (deg. F) 326.04
Stack Area (sq.in.) 1596.00
Metered Volume,Vm (cu.ft.) 41.83
Average Meter Pressure (in.H20) 0.33
Average Meter Temperature (deg. F) 64.68
Moisture Collected (g) 395.60
Carbon Dioxide Concentration (%V) 9.22
Oxygen Concentration (%V) 10.33
Nitrogen Concentration (%V) 80.45
Dry Gas Meter Factor 1.00060
Pitot Constant 0.84
Particulate Catch (qg) 0.08430
Average Sampling Rate (dscfm) 0.33
Standard Metered Volume,Vm(std) (dscf) 41.40
Standard Metered Volume,Vm(std) (dscm) 1.172
Standard Volume Water Vapor,Vw (scf) . 18.65
Standard Volume Water Vapor,Vw (scm) 0.528
Stack Moisture (%V) 31.06
Mole Fraction Dry Stack Gas 0.689
Dry Molecular Weight 29.89
Wet Molecular Weight 26.20
Stack Gas Velocity,Vs (fpm) 3577.88
Stack Gas Velocity,Vs (mpm) 1090.54
Volumetric Flow Rate (acfm) 39654.84
Volumetric Flow Rate (acmm) 1123.025
Volumetric Flow Rate (dscfm) 18016.18
Volumetric Flow Rate (dscmm) 510.218
Percent Isokinetic 102.35
Percent Excess Air 94.55
Fuel Factor,Fo 1.146
Ultimate CO2 18.23
Concentration of Particulate (grains/acf) 0.01428
Concentration of Particulate (g/acm) 0.03267
Concentration of Particulate (grains/dscf) 0.03143
Concentration of Particulate (g/dscn) 0.07191

Concentration of Particulate (grains/dscf @12% C02) 0.04090




FACILITY :

Mathy #26

DATE:
LOCATION:
RUN NUMBER:

9-23-91
STACK

2.00

SAMPLING PARAMETER ™

Total Sampling Time (min.) 125.00
Corrected Barometric Pressure (in. Hg) 29.38
Absolute Stack Pressure,Ps(in. Hg) 29,37
Stack Static Pressure (in. H20) -0.17
Average Stack Temperature (deg. F) 323.24
Stack Area (sq.in.) 1596.00
Metered Volume,Vm (cu.ft.) 40.68
Average Meter Pressure {in.H20) 0.33
Average lleter Temperature (deg. F) 75.86
Moisture Collected (g) 372.60
Carbon Dioxide Concentration (%V) 7.55
Oxygen Concentration (%V) 10.01
Nitrogen Concentration (%V) 82.44
Dry Gas Meter Factor 1.00060
Pitot Constant 0.84
Particulate Catch {(q) 0.04350
Average Sampling Rate (dscfm) 0.32
Standard Metered Volume,Vm(std) (dscf) 39.42
Standard Metered Volume,Vm(std) (dscm) 1.116
Standard Volume Water Vapor,Vw (scf) 17.57
Standard Volume Water Vapoer,Vw (scm) 0.498
Stack Moisture (%V) 30.83
Mole Fraction Dry Stack Gas 0.692
Dry Molecular Weight 29.61
Wet Mclecular Weight 26.03
Stack Gas Velocity,Vs (fpm) 3536.56
Stack Gas Velocity,Vs (mpm) 1077.94
Volumetric Flow Rate (acfm) 39196.88
Volumetric Flow Rate (acmm) 1110.056
Volumetric Flow Rate (dscfm) 17932.35
Volumetric Flow Rate (dscmm) 507.844
Percent Isokinetic 97.92
Percent Excess Air 85.04
Fuel Factor,Fo 1.442
Ultimate CO2 14.49
Concentration of Particulate (grains/acf) 0.00779
Concentration of Particulate (g/acn) 0.01783
Concentration of Particulate (grains/dscf) 0.01703
Concentration of Particulate {g/dscm) 0.03897
Concentration of Particulate (grains/dscf @12% CO2) 0.02707




FACILITY : Mathy #26

DATE: 9-24-91
LOCATION: STACK
RUN NUMBER: 3.00

SAMPLING PARAMETER ™

Total Sampling Time (min.) 123.50
Corrected Barometric Pressure (in. HQg) 29.38
Absolute Stack Pressure,Ps(in. HQg) 29.34
Stack Static Pressure (in. H20) -0.58
Average Stack Temperature (deg. F) 328.52
Stack Area (sg.in.) 1596.00
Metered Volume,Vm (cu.ft.) 40,78
Average Meter Pressure (in.H20) 0.35
Average Meter Temperature (deg. F) 71.39
Moisture Collected (g) 341.40
Carbon Dioxide Concentration (%V) 7.18
Oxygen Concentration (%V) 11.77
Nitrogen Concentration (%V) 81.05
Dry Gas Meter Factor 1.00060
Pitot Constant 0.84
Particulate Catch (g) 0.06110
Average Sampling Rate (dscfm) 0.32
Standard Metered Volume,Vm(std) (dscft) 39.85
Standard Metered Volume,Vm(std) (dscm) 1.129
Standard Volume Water Vapor,Vw (scf) 16.10
Standard Volume Water Vapor,Vw (scm) 0.456
Stack Moisture (%V) 28.77
Mole Fraction Dry Stack Gas 0.712
Dry Molecular Weight 29.62
Wet Molecular Weight 26.28
Stack Gas Velocity,Vs (fpm) 3459.67
Stack Gas Velocity,Vs (mpm) 1054.51
Volumetric Flow Rate (acfm) 38344.71
Volumetric Flow Rate (acmm) 1085.922
Volumetric Flow Rate (dscfm) 17925.08
Volumetric Flow Rate (dscmm) 507.638
Percent Isokinetic 100.24
Percent Excess Air 122.05
Fuel Factor,Fo 1.272
Ultimate CO2 16.44
Concentration of Particulate (grains/acf) 0.01106
Concentration of Particulate (g/acm) 0.02531
Concentration of Particulate (grains/dscf) 0.02366
Concentration of Particulate (g/dscm) 0.05414
Concentration of Particulate (grains/dscf @12% CO02) 0.03954




APPENDIX C.2

PM,,/CPM




FACILITY : MATHEY 26

| DATE: 9/24/91

| LOCATION: STACK

|RUN NUMBER: RUN 1

| SAMPLING PARAMETER PM10 ©

Il g — - — e === == e}
| Total Sampling Time (min.) 64.25
|Corrected Barometric Pressure (in. Hg) 29.38
|Absolute Stack Pressure,Ps(in. Hg) | 29.32
|Stack Static Pressure (in. H20) -0.80
|Average Stack Temperature (deg. F) 327.81
|Stack Area (sg.in.) 1596.00
| Metered Volume,Vm (cu.ft.) 17.53
| Average Meter Pressure (1in.H20) 0.24
| Average Meter Temperature (deg. F) 59.16
|[Moisture Collected (g) 148.60
|Carbon Dioxide Concentration (%V) 7.06
| Oxygen Concentration (%V) 12.01
|[Nitrogen Concentration (%V) © 80.93
{Dry Gas Meter Factor 0.98750
|Pitot Constant 0.84
I

I

| Average Sampling Rate (dscfm) 0.27
|Standard Metered Volume,Vm(std) (dscft) 17.30
|Standard Metered Volume,Vm({std) (dscm) 0.490
|Standard Volume Water Vapor,Vw (scf) 7.01
|Standard Volume Water Vapor,Vw (scm) 0.198
|Stack Moisture (%V) ’ 28.83
|Mole Fraction Dry Stack Gas 0.712
|Dry Mclecular Weight 29.61
|Wet Molecular Weight 26.26
|Stack Gas Velocity,Vs (fpm) 3872.25
|Stack Gas Velocity,Vs (mpm) 1180.26
| Volumetric Flow Rate (acfm) 42917.42
| Volumetric Flow Rate (acmm) 1215.421
| Volumetric Flow Rate (dscfm) 20050.32
| Volumetric Flow Rate (dscmm) 567.825
| Percent Isokinetic 89.07
| Pexrcent Excess Air 128.15
| Fuel Factor,Fo 1.259

|[Ultimate CO2 16.60
I




FACILITY : MATHEY 26

| DATE : 9/25/91

| LOCATION: STACK

| RUN NUMBER: RUN 2

| E===— —— == —_—_—==== e e e et == =1+
| SAMPLING PARAMETER PM10

= ==== ======= === B e == —==—=======
| Total Sampling Time (min.) 65.10
ICorrected Barometric Pressure (in. Hg) 20.98
| Absolute Stack Pressure,Ps(in. Hg) 20.92
| Stack Static Pressure (in. H20) -0.80
| Average Stack Temperature (deg. F) Jle6.82
jStack Area (sg.in.) 1596.00
|[Metered Volume,Vm (cu.ft.) 20.49
| Average Meter Pressure (in.H20) 0.30
|Average Meter Temperature (deg. F) 69.02
|[Moisture Collected (g) 185.00
| Carbon Dioxide Concentration (%V) 7.06
|Oxygen Concentration (3%V) 12.01
|[Nitrogen Concentration (%V) 80.93
| Dry Gas Meter Factor 1.00320
| Pitot Constant 0.84
|

| Average Sampling Rate (dscfm) 0.22
| Standard Metered Volume,Vm(std) (dscf) 14.40
|Standard Metered Volume,Vm(std) (dscm) 0.408
| Standard Volume Water Vapor,Vw (scf) 8.72
| Standard Volume Water Vapor,Vw (scm), 0.247
|Stack Moisture (%V) 37.72
|[Mole Fraction Dry Stack Gas 0.623
| Dry Molecular Weight 29.61
| Wwet Molecular Weight 25.23
| Stack Gas Velocity,Vs (fpm) 4895.15
|Stack Gas Velocity,Vs (mpm) 1492.04
| Volumetric Flow Rate (acfm) 54254.63
|Volumetric Flow Rate (acmm) 1536.491
fVolumetric Flow Rate (dscfm) 16048.63
| Volumetric Flow Rate (dscmm) 454,497
| Percent Isokinetic 91.42
| Percent Excess Ailr 128.15
| Fuel Factor, Fo 1.25¢

lUltimate CO2
l

16.60




FACILITY : MATHEY 26

| DATE : 9/25/91 |
| LOCATION: STACK |
| RUN NUMBER: RUN 3 |
e ——— === =} = —_———— ===l
| SAMPLING PARAMETER PM10 [
| - = _—_—_=—===m===== =t
I

| Total Sampling Time (min.) 70.22

| Corrected Barometric Pressure (in. Hg) 20.98
|Absolute Stack Pressure,Ps(in. Hg) 20.92
|Stack Static Pressure (in. H20) -0.80
|Average Stack Temperature (deg. F) 304.90
|Stack Area (sg.in.) 1596.00

| Metered Volume,Vm (cu.ft.) 21.83

| Average Meter Pressure (in.H20) 0.30
jAverage Meter Temperature (deg. F) 70.98
|[Moisture Collected (g) 185,00

| Carbon Dioxide Concentration (%V) 4.74
|Oxygen Concentration (%V) 10.83
|Nitrogen Concentration (%V) 84.43
|Dry Gas Meter Factor ' 1.00320

| Pitot Constant 0.84

|

|

| Average Sampling Rate (dscfm) 0.22

| Standard Metered Volume,Vm(std) (dscf) 15.29

| Standard Metered Volume,Vm(std) (dscm) 0.433

| Standard Volume Water Vapor,Vw (scf) B.72

| Standard Volume Water Vapor,Vw (scm) 0.247

| Stack Moisture (%V) 36.33
|[Mole Fraction Dry Stack Gas FLOW AND ISO'S CALC'ED 0.637

| Dry Molecular Weight FROM AVG OF OTHER 29.19
|Wwet Molecular Weight TRAINS 25.13

| Stack Gas Velocity,Vs (fpm) = -—-——-—--——-—-——————————- 5249.,47
|stack Gas Velocity,Vs ALDHDS. MTLS/PAH'S AVG 1600.04
|Volumetric Flow Rate (acfm) 58181.67

| Volumetric Flow Rate (acmm) 1647.705

| Volumetric Flow Rate (dscfm) 17869.49

| Volumetric Flow Rate (dscmm) 506.064

| Percent Isokinetic 80.80

| Percent Excess Air 94.37

| Fuel Factor,Fo 2.124
|Ultimate CO2 9.84




APPENDIX C.3

ALDEHYDES




FACILITY : Mathy #26

DATE: 9-23-91
LOCATION: STACK

RUN NUMBER: 1.00

SAMPLING PARAMETER ALDEHYDE

M = -

— e e =

Total Sampling Time (min.) 62.50
Corrected Barometric Pressure (in. Hg) 29.38
Absclute Stack Pressure,Ps(in. Hg) 29.37
Stack Static Pressure (in. H20) -0.17
Average Stack Temperature (deg. F) 310.72
Stack Area (sg.in.) 1596.00
Metered Volume,Vm (cu.ft.) 31.05
Average Meter Pressure (in.H20) 0.81
Average Meter Temperature (deg. F) 71.18
Moisture Collected (g) 284.50
Carbon Dioxide Concentration (%V) 6.83
Oxygen Concentration (%V) 12.98
Nitrogen Concentration (%V) 80.19
Dry Gas Meter Factor 1.00320
Pitot Constant 0.84
Average Sampling Rate (dscfm) 0.49
Standard Metered Volume,Vm(std) (dscft) 30.47
Standard Metered Volume,Vm(std) (dscm) 0.863
Standard Volume Water Vapor,Vw (scf) 13.41
Standard Volume Water Vapor,Vw (scm) 0.380
Stack Moisture (%V) 30.57
Mole Fraction Dry Stack Gas 0.694
Dry Molecular Weight 29.61
Wet Molecular Weight 26.06
Stack Gas Velocity,Vs (fpm) 3759.20
Stack Gas Velocity,Vs (mpm) 1145.80
Volumetric Flow Rate (acfm) 41664.46
Volumetric Flow Rate (acmm) 1179.937
Volumetric Flow Rate (dscfm) 19443.32
Volumetric Flow Rate (dscmm) 550.635
Percent Isokinetic 98.83
Percent Excess Air 158.17
Fuel Factor,Fo 1.160
Ultimate CO2 18.02




FACILITY : Mathy #26

DATE: 9-23-91
LOCATION: STACK
RUN NUMBER: 2.00

SAMPLING PARAMETER ALDEHYDE

Total Sampling Time (min.) 38.50
Corrected Barometric Pressure (in. Hg) 29.22
Absolute Stack Pressure,Ps(in. Hg) 29.21
Stack Static Pressure (in. H20) -0.17
Average Stack Temperature (deg. F) 319.56
Stack Area (sq.in.) 1596.00
Metered Volume,Vm (cu.ft.) 21.41
Average Meter Pressure (in.H20) 1.03
Average Meter Temperature (deg. F) 79.87
Moisture Collected (qg) 284.50
Carbon Dioxide Concentration (%V) 8.24
Oxygen Concentration (%V) 10.30
Nitrogen Concentration (%V) 81.46
Dry Gas Meter Factor 1.00320
Pitot Constant 0.84
Average Sampling Rate (dscfm) 0.53
Standard Metered Volume,Vm(std) (dscft) 20.57
Standard Metered Volume,Vm(std) (dscm) 0.582
Standard Volume Water Vapor,Vw (scf) 13.41
Standard Volume Water Vapor,Vw (scm) 0.380
Stack Moisture (%V) 39.47
Mole Fraction Dry Stack Gas 0.605
Dry Molecular Weight 29.73
Wet Molecular Weight 25.10
Stack Gas Velocity,Vs (fpm) 4231.62
Stack Gas Velocity,Vs (mpm) 1289.80
Volumetric Flow Rate (acfm) 46900.49
Volumetric Flow Rate (acmm) 1328.222
Volumetric Flow Rate (dscfm) 18760.40
Volumetric Flow Rate (dscmm) 531.295
Percent Isokinetic 112.25
Percent Excess Air 91.79
Fuel Factor,Fo 1.286

Ultimate CO2

16.25




FACILITY : Mathy #26

DATE: 9-24-91
LOCATION: STACK
RUN NUMBER: 3.00

SAMPLING PARAMETER ALDEHYDE

Total Sampling Time (min.) 62.50
Corrected Barometric Pressure (in. Hg) 29.38
Absolute Stack Pressure,Ps(in. Hqg) 29.34
Stack Static Pressure (in. H20) -0.58
Average Stack Temperature (deg. F) 315.36
Stack Area (sg.in.) 1596.00
Metered Volume,Vm (cu.ft.) 29.71
Average Meter Pressure (in.H20) 0.81
Average Meter Temperature (deg. F) 63.14
Moisture Collected (g) 202.90
Carbon Dioxide Concentration (%V) 6.22
Oxygen Concentration (%V) 12.93
Nitrogen Concentration (%V) 80.85
Dry Gas Meter Factor 1.00320
Pitot Constant 0.84
Average Sampling Rate (dscfm) 0.47
Standard Metered Volume,Vm(std) {(dscf) 29.60
Standard Metered Volume,Vm({std) (dscm) 0.838
Standard Volume Water Vapor,Vw (scf) 9.57
Standard Volume Water Vapor,Vw (scm) 0.271
Stack Moisture (%V) 24.43
Mole Fraction Dry Stack Gas 0.756
Dry Molecular Weight 29.51
Wet Molecular Weight 26.70
Stack Gas Velocity,Vs (fpm) 3486.43
Stack Gas Velocity,Vs (mpm) 1062.66
Volumetric Flow Rate (acfm) l8641.30
Volumetric Flow Rate (acmm) 1094.322
Volumetric Flow Rate (dscfm) 19490.62
Volumetric Flow Rate (dscmm) 551.974
Percent Isckinetic 95.79
Percent Excess Air 153.37
Fuel Factor,Fo 1.281
Ultimate CO2 16.31




FACILITY : Mathy #26

DATE: 9-25-91
LOCATION: STACK
RUN NUMBER: 4.00

ALDEHYDE

Total Sampling Time (min.) 62.50
Corrected Barometric Pressure (in. Hg) 28.98
Absolute Stack Pressure,Ps(in. Hq) 28.94
Stack Static Pressure (in. H20) -0.58
Average Stack Temperature (deg. F) 316.76
Stack Area (sqg.in.) 1596.00
Metered Volume,Vm (cu.ft.) 21.27
Average Meter Pressure (in.H20) 0.36
Average Meter Temperature (deg. F) 71.54
Moisture Collected (g) 176.60
Carbon Dioxide Concentration (%V) 6.43
Oxygen Concentration (%V) 11.09
Nitrogen Concentration (%V) 82.48
Dry Gas Meter Factor 1.00060
Pitot Constant 0.84
Average Sampling Rate (dscfm) 0.33
Standard Metered Volume,Vm({std) (dscf) 20.50
Standard Metered Volume,Vm{std} (dscm) 0.581
Standard Volume Water Vapor,Vw (scf) 8.33
Standard Volume Water Vapor,Vw (scm) 0.236
Stack Moisture (%V) 28.88
Mole Fraction Dry Stack Gas 0.711
Dry Molecular Weight 29.47
Wet Molecular Weight 26.16
Stack Gas Velocity,Vs (fpm) 3525.45
Stack Gas Velocity,Vs (mpm) 1074.56
Volumetric Flow Rate (acfm) 39073.78
Volumetric Flow Rate (acmm) 1106.569
Volumetric Flow Rate (dscfm) 18260.28
Volumetric Flow Rate (dscmm) 517.131
Percent Isokinetic 95.96
Percent Excess Air 103.63
Fuel Factor,Fo 1.526
Ultimate CO2 13.70




APPENDIX C4

PAH




FACILITY : Mathy #26

DATE: 9-23-91
LOCATION: STACK

RUN NUMBER: 1.00

SAMPLING PARAMETER PAH

Total Sampling Time (min.) 125.00
Corrected Barometric Pressure (in. Hg) . 29.38
Absolute Stack Pressure,Ps(in. Hg) 29.37
Stack Static Pressure (in. H20) -0.17
Average Stack Temperature (deg. F) 326.04
Stack Area (sq.in.) 1596.00
Metered Volume,Vm (cu.ft.) 42.08
Average Meter Pressure (in.H20) 0.37
Average Meter Temperature (deg. F) 60.70
Moisture Collected (g) 399.70
Carbon Dioxide Concentration (%V) 9.22
Oxygen Concentration (%V) 10.33
Nitrogen Concentration (%V) B0.45
Dry Gas Meter Factor 0.98750
Pitot Constant 0.84
Average Sampling Rate (dscfm) 0.33
Standard Metered Volume,Vm(std) (dscf) 41.42
Standard Metered Volume,Vm(std) (dscm) 1.173
Standard Volume Water Vapor,Vw (scf) 18.85
Standard Volume Water Vapor,Vw (scm) - 0.534
Stack Moisture (%V) 31.27
Mole Fraction Dry Stack Gas 0.687
Dry Molecular Weight 29.89
Wet Molecular Weight 26.17
Stack Gas Velocity,Vs (fpm) 3577.70
Stack Gas Velocity,Vs (mpm) 1090.48
Volumetric Flow Rate (acfm) 39652.79
Volumetric Flow Rate (acmm) 1122.967
Volumetric Flow Rate (dscfm) 17960.14
Volumetric Flow Rate (dscmm) 508.631
Percent Isokinetic 102.72
Percent Excess Air 94.55
Fuel Factor,Fo 1.146

Ultimate CO2 18.23




FACILITY : Mathy #26

DATE: 9-23-91
ILOCATION: STACK

RUN NUMBER: 2.00

SAMPLING PARAMETER PAH

Total Sampling Time (min.) 125.00
Corrected Barometric Pressure (in. Hg) 29.38
Absolute Stack Pressure,Ps(in. Hg) 29.37
Stack Static Pressure (in. H20) -0.17
Average Stack Temperature (deg. F) 323.28
Stack Area (sqg.in.) 1596.00
Metered Volume,Vm (cu.ft.) 43.49
Average Meter Pressure (in.H20) 0.36
Average Meter Temperature (deg. F) 72.30
Moisture Collected (qg) 398.10
Carbon Dioxide Concentration (%V) 7.55
Oxygen Concentration (%V) 10.01
Nitrogen Concentration (%V) 82.44
Dry Gas Meter Factor 0.98750
Pitot Constant 0.84
Average Sampling Rate (dscfm) 0.34
Standard Metered Volume,Vm(std) (dscf) 41.88
Standard Metered Volume,Vm(std) (dscm) 1.186
Standard Volume Water Vapor,Vw (scf) 18.77
Standard Volume Water Vapor,Vw (scm) 0.532
Stack Moisture (%V) 30.95
Mole Fraction Dry Stack Gas 0.690
Dry Molecular Weight 29.61
Wet Molecular Weight 26.02
Stack Gas Velocity,Vs (fpm) 3542.92
Stack Gas Velocity,Vs (mpm) 1079.88
Volumetric Flow Rate (acfm) 39267.33
Volumetric Flow Rate (acmm) 1112.051
Volumetric Flow Rate (dscfm) 17931.93
Volumetric Flow Rate (dscmm) 507.832
Percent Isckinetic 104.03
Percent Excess Air 85.04
Fuel Factor,Fo 1.442
Ultimate CO2 14.49




FACILITY : Mathy #26
| DATE: 9-24-91
LOCATION: Outlet
RUN NUMBER: 3.00

SAMPLING PARAMETER PAH

Total Sampling Time (min.) 125.00
Corrected Barometric Pressure (in. Hg) 29.38
Absolute Stack Pressure,Ps(in. Hg) 29.34
Stack Static Pressure (in. H20) -0.58
Average Stack Temperature (deg. F) 326.60
Stack Area (sg.in.) 1596.00
Metered Volume,Vm (cu.ft.) 40.52
Average Meter Pressure (in.H20) 0.33
Average Meter Temperature (deg. F) 73.41
Moisture Collected (g) 325.00
Carbon Dioxide Concentration (%V) 7.18
Oxygen Concentration (%V) 11.77
Nitrogen Concentration (%V) 81.05
Dry Gas Meter Factor 0.98750
Pitot Constant 0.84
Average Sampling Rate (dscfm) 0.31
Standard Metered Volume,Vm(std) (dscf) 38.93
Standard Metered Volume,Vm(std) (dscm) 1.102
Standard Volume Water Vapor,Vw (scf) 15.32
Standard Volume Water Vapor,Vw (scm) 0.434
Stack Moisture (%V) 28.25
Mole Fraction Dry Stack Gas 0.718
Dry Molecular Weight 29.62
Wet Molecular Weight 26.34
Stack Gas Velocity,Vs (fpm) 3466.96
Stack Gas Velocity,Vs (mpm) 1056.73
Volumetric Flow Rate (acfm) 38425.48
Volumetric Flow Rate (acmm) 1088.210
Volumetric Flow Rate (dscfm) 18139.15
Volumetric Flow Rate (dscmm) 513.701
Percent Isokinetic 95.60
Percent Excess Air 122.05
Fuel Factor,Fo 1.272
Ultimate CO2 16.44
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APPENDIX D.1

MULTIPOINT LINEARITY/
DRIFT SUMMARY TABLES




&5

INSTRUMENT:

THIMNO X G LT

SERIAL NUMBER: =95 3~

SPANGAS CONC.: 5% I/
CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE| PERCENT
NUMBER | DATE TIME ) %) SCALE. (%)
MULTIPOINT LINEARITY (1)
MP1 07539/ {037y |zero: o) O O
P Eow—
Mp3— [ow—
MPY ) |£73X7) | BR/y  |Span: /8. O /8.0 =
MPRs— TV —
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2)
l %39 | J/oe  (mid 7,97 7 > A
2 09935/ [ 1o#D _ \mp | 3,57 7 > po
Y2 0539/ | 1940 s | 14.©0 /2.9 L&
=3 9935 | /445 |m/D 2,99 2/ / @
2 < 937 /é46 _|mi1p 2,57 A5 -o.v
f
(‘
av
X
d
d

T

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value ® 100%.
(2) Difference Percent Scale = (current observed conc. - previous observed conc.)/span value * 100%.

ND indicates no data is available.




JA

INSTRUMENT: &EF7F/SCAH <SS

SERIAL NUMBER: /22 9/

SPAN GAS CONC.: /00 pgimy/
CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE| PERCENT
NUMBER | DATE TIME (A Ay N SCALE (%)
MULTIPOINT LINEARITY (1)
MP1 0736/ | O3/ |Zero: [ =) D )
T § e,
NP Lo
MBEY  [05019) | £3/L  |Span: 24 O 75,0 O 2]
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2)
| Pecff o8 /539 5P | 95,0 6.0 =) O
- 2 P33 | 24O S 25" 3 X, 5 ~0.5 -0, 5
A D PR3y | o4O MO /. & 3?5 =3.7 -2 7
2 3 093§ [/64e |34 ?5°. 3 /0.5 2.0 8.0
2 2 oOVPX |/69C M0 “1Y S3.3 /4 ¥ /4
v
X
X
2
=
g
i .

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value ™ 100%.
(2) Difference Percent Scale = (current observed conc. - previous observed conc.)/span value ® 100%.

ND indicates no data is available.




55

/

INSTRUMENT: 2o zes! fZzemach 77/ /27>  SERIAL NUMBER: 2O0-70/A7 } - 765¥-
SPAN GAS CONC.: oo fmV
| CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE|{ PERCENT
NUMBER | DATE TIME (Hmvs (s omis SCALE (%)
MULTIPOINT LINEARITY (1)
MP1 9237/ | D& /L |Zero: O O D Q
P2 Lo
B3 eow—
MP4__ [ —
MBS 3 D793/ o2/  |spam: 255 255 o =
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2)
L D3y ] ([0 [SAS | 995 275 ) )
- Fis 9] | 1990 |5 | dF5 302 T /.40
zs Pl | jo¥e (M8 28. O /07,0 3 0.6
[
3
&
o
e
2
Y
L

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value * 100%.
(2) Difference Percent Scale = (current observed conc. - previous observed conc.)/span value * 100%.

ND indicates no data is available.




49,

INSTRUMENT: J/Z£80 %

SERIAL NUMBER: <47/7 >52 - 036

SPAN GAS CONC.: <00 pgmly/
CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE| PERCENT
NUMBER | DATE TIME (Al (A Nl SCALE (%)
MULTIPOINT LINEARITY (1)
MP1 09339/ 1 H872  |Zero: O O o S
MRD ' TEowes
MBF,y |70 39/ | 2372 |Span: o 3/ o pef O [
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2)
1 Pe-aAl 053391 | 103 | s/ | ¥ o 34 == D
2 Pe-eAt o /OS5 S\ oYY v i d ) 5}
3 93391 | 1249 sEAH 4ry e re 3 6O
Z 3 DM | 198 IMI0 95/ 94,5 D.q 0,08
27 PR35 | /1445 | miD %0 / £ 3 ~ 32 -0,64
>S5 Y3 3% 66 A0 2./ 3, 3 . O.85
K
c ’
L
"
&

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value * 100%.
(2) Difference Percent Scale = (current cbserved conc. - previous observed cooc.)/span value ¢ 100%.

ND indicates no data 1s available.




00,

INSTRUMENT: AScllmnnd Ses SERIAL NUMBER: &70 3 7?25
SPANGASCONC.: JOX |/
CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE| PERCENT
NUMBER | DATE TIME @Y 4V 4/ SCALE (%)
MULTIPOINT LINEARITY (1)
MP1 2943%) | O21L  |Zero: o < = S
P2 Tows, '
PR3 how:
MR Mid—
MBYy [07537/| 6872  [Spam: N) /7.0 o =
[VTY A Midi—
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2)
L ) B /06 [ mip 2.76 /0.3 D.39 | L5
> 0239/ | 14O S oS 13O /> O D O
- 2 59239/ [ 184 miD 2,5/ /0- .3 o e}
2 3 09439 | /994  |mM/D 7.9/ /o< 0. 0.5
2 | 09039/ /696 P .97 23 0.6 3.0
02 {
4

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value * 100%.
(2} Difference Perceat Scale = (current observed conc. - previous observed conc.)/span value ® 100%.

ND indicates no data is available.




o

INSTRUMENT: 72¢0 /0 A2 SERIAL NUMBER: F5 5 <~ 8- 3d/
SPAN GAS CONC.: 5 2om Y
CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE | PERCENT

NUMBER | DATE TIME (o) iy V208 SCALE (%)
MULTIPOINT LINEARITY (1)

MP1 05439/ OR872  |Zero: o <> ) <
v ow;

WIR3 bows

MBSy  |9035/ | ©8/2  |Span: 07 20/ = D
MRS6— Mid-

REFERENCE METHOD TEST RUN DRIFT SUMMARY (2)

1 D95335/ | /W06 | s | 2o/ /7 -9 -3.6£0
2 0933/ 1240 |39+ | 907/ 30/ 7 3.¢0
3 09235) | /e¥e M 1p 722 & 590 > 020
£ 3 02237/ | 16 Low/ 7. 2 4/ 0./ £.04
24

|

Y

4

A

™

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value * 100%.
(2) Difference Percent Scale = (current observed conc. - previous observed conc.)/span value * 100%.
ND indicates no data is available.




&,

o\ T

INSTRUMENT: 7z mO & /D /4 SERIAL NUMBER: 359535 -/
SPAN GASCONC.: IS5 % [/
CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE | PERCENT
NUMBER | DATE TIME (2 A 1 SCALE (%)
MULTIPOINT LINEARITY (1)
MP1 O 5/ D/ Zero: O o o @)
MRS oW
MP¢/ - 05981 1 O3 Mid: 2,97 2.7 0.9/ 264
MPY Y D47/ | &30/ Span: /5.0 /B0 O O
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2)
1 05947 | /5/e- | MID 7.77 725 /(5 -4.¢
ol
o
3
cf
Gl
< |
43 ‘
x
vl
&
o4 -

(1) Difference Percent Scale = (observed conc. - cerlified conc.)/span value * 100%.
(2) Difference Percent Scale = (current observed conc. - previous observed conc.)/span value * 100%.
ND indicates no data is available.




T#C

INSTRUMENT: £ A7F<F/ S0 =5

SERIAL NUMBER: &/&A 7,/

SPAN GAS CONC.: /OO Frmy/

CERTIFIED OBSERVED DIFFERENCE
RUN GAS CONC. GAS CONC. |DIFFERENCE PERCENT
NUMBER | DATE TIME Py i Ay SCALE (%)
MULTIPOINT LINEARITY (1)
MP1 07147/ 027 Zero: & s =) =
et oW
MPFD 12945/ | oYyl |Spam: 25,0 25,0 o) )
[P6— Mfids—
REFERENCE METHOD TEST RUN DRIFT SUMMARY Q)
1 NG 1 1/37 |spA | B/O 80 > 3.0
2 543 | /48 5P B0 8/ ¥ 2.0
WRpecat | Hod9 | 1153 St E/0 — g/0 ) D
2 oV | /102 55, 3 95,6
xs DAl /51 sl | 8r0.0 EYZ: -1, 0
s 07491 | /572 $5.3 3.0 > o/
3 s DI] | /1572 P4 ¥4, 3 2.9
s 0729/ | /5/2 220 B /o2 /, )
3
4
4
4 -

{!1) Difference Percent Scale = (observed conc. - certified conc.)/span value * 100%.
(2) Difference Percent Scale = (current observed conc. - previous observed conc.)/span value * 100%.

ND indicates no data is available.




59,

INSTRUMENT: L /£57292c/ Les9ec 2/ 72

SERIAL NUMBER: 90 - %///7 - 2£5%

Al

SPAN GAS CONC.: £o0 pFany/
CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE | PERCENT
NUMBER | DATE TIME 0% (PAmy Y04 SCALE (%)
MULTIPOINT LINEARITY (1)
MP1 21447/ I/ |Zero: O 0 O O
NP2 Hoows
MR Low;
MPAL. [ 25.49 | o4  [Mid: 2. O i A/ -D.%)
MPY Y 07947/ | p3J)/  |Spam: 255 55 2 o
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2)
L 049 1 /572 sl | 055 274 -/,0 ~0. 2
1 P3G | /572 MID 920 r05.0 9,/ /.82
2
o
1
{
X |
& |
&

/

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value * 100%.

(2) Difference Percent Scale = (current observed conc. - previous observed cone.)/span value ®* 100%.

ND indicates no data is available.




e
47,
INSTRUMENT: 2,0 %8 SERIAL NUMBER: ¥ )3 2558 -216 |
SPAN GAS CONC.: <o S40 L7
CERTIFIED | OBSERVED DIFFERENCE ®
RUN GAS CONC. | GAS CONC. |DIFFERENCE | PERCENT
NUMBER | DATE TIME oy () Ly SCALE (%)
MULTIPOINT LINEARITY (1)
MPI PSS/ | DIy |Zero: ) ) ) o)
MRI__ ou: o
MP¥ N | D057 | O ¢4 |Mid: 2.7 79, O 6.7 7 33
MBS = |82/ | DI3/ Span: < 3¢/ < 34 &) P
Fhei_
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2)
I DRI /57~ miD 3./ 72,7 ¢.7 /.38 ®
b
&
W
& e
X
&
X
£
| o
x
(1) Difference Percent Scale = (observed conc. - certified conc.)/span value ® 100%.
(2) Difference Percent Scale = (current observed conc. - previous observed conc.)/span value * 100%.
ND indicates no data is available. PY
e
o



0

INSTRUMENT: Sarkmide/ HesS

SERIAL NUMBER: »/ 0 ) 77,5

SPAN GAS CONC.: o2 s L/

CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE| PERCENT
NUMBER | DATE TIME “ (B B SCALE (%)
MULTIPOINT LINEARITY (1)
MP1 DP9 | DI/ Zero o = < QO
IR~ bous
MBI ow:__
MBLD. | 09249 | o34 |Mid 757 2.3 -0.// -D,55
MPY2 [9%5947/ | 532/ [Span /2.0 /2.0 o O
frRe— Rtid_
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2)
1 1Al 572 (w0 79/ 10, oY 2.9
b
7.
&\
X
o
A
®
W

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value ¢ 100%.
(2) Difference Percent Scale = (current observed conc. - previous observed conc.)/span value ¢ 100%.

ND indicates no data is available.




Or

INSTRUMENT: JZ2Z0

/DAL

SERIAL NUMBER: 2555 2. Jo/

SPAN GAS CONC.: 252> pz4m L/

DIFFERENCE

CERTIFIED | OBSERVED
RUN GAS CONC. | GAS CONC. |DIFFERENCE | PERCENT

NUMBER | DATE TIME (rth oy Yy SCALE (%)
MULTIPOINT LINEARITY (1)

MPI oS | O/ |Zero: pas] =) D )
Pizq s . Thowu,

P _ Low:

MEAn | 09949/ | oYad [Mid: 340 272.4 24 O.9%
MP¥ 3 |P4 %/ | OFe/ |Spanm: =Y 20/ o )
pe— Mid:

'REFERENCE METHOD TEST RUN DRIFT SUMMARY (2)

1 Al 1571 1544 2D/ /3.5 25 32

1 DRyl /512 M0 220 6.0 3 -1 36
.8
&

3¢

8
X
&
A
i

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value ¢ 100%.
(2) Difference Percent Scale = (current observed conc. - previous observed conc.)/span value * 100%.

ND indicates no data is available.




9,

INSTRUMENT: J=2m0k /06 2 SERIAL NUMBER: 35545 -/
SPAN GAS CONC.: 5 2L /
CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE|{ PERCENT
NUMBER | DATE TIME Y B B SCALE (%)
MULTIPOINT LINEARITY (1)
MPI 55369) 0228  |Lero o — < )
TP —  F—
FYTTE [Eow—
MP# 09,59/ | L 720 [Mid: 25 Z,5 -0, ¢7F -/, 76
MPY 3 [0%57/ 0338 |Spen: /8.0 /52, O o =)
MP6— etrd—
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2) _
1 O5% | /555 |(MiD 2.57 fakvd -2, 7 0. </
1 0%85) | 4555 | oA | /8.0 /8.4 0.7 / 6O
oL
X
K
X
X
=
X
Ld
™
4 |

(1) Difference Percent Scale = (observed conc. - certified conc.)/span vajue * 100%.
(2) Difference Percent Scale = (current observed conc. - previous observed coanc.)/span value * 100%.

ND indicates no data is available.




HE

INSTRUMENT: 47 <) <o S5

SERIAL NUMBER: <o//odt 7/

SPAN GAS CONC.: /200 Agm i~
CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE | PERCENT
NUMBER | DATE TIME (A wm s ol SCALE (%)
MULTIPOINT LINEARITY (1)
MPI D205 7/| £728  |Zero: [a) o S O
vRE— _ e
MRy | 55,89/ 10730 |Low: 753 249 /. G D-/6
HetPa— Mhich—
MP7 x o855/ 0228 Spap: /4 K/O O <D
MRE— Wrd—
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2) _
1 059 1555 | 5484 8/0 2/ y 7 D, e
s /555 |Lop/ P 2 52,6 0. > .07
A
o .
&
cx‘
A
o
- 4
)
#_ l I

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value * 100%.
(2) Difference Percent Scale = (current observed conc. - previous observed conc.)/span value ® 100%.

ND indicates no data is available.




500

INSTRUMENT: 4/=S/7Zp ol [fsshdCh 73/ AL SERIAL NUMBER: 70-Z/47) - X6<%/-/
SPAN GAS CONC.: <20 A7y
CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE| PERCENT
NUMBER | DATE TIME (P4 (Ppr ) Ve lls SCALE (%)
MULTIPOINT LINEARITY (1)
MPI 09359/ | O3 |Zero: 5 O o =)
19 Heow—
MR [
MPY > | 0959/ 030  [Mid: 28 2 78.7 0.7~ 0.4
MPY 2 (05757 | ©F&8  |Span: 275 P ) ==
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2) ,
! 059 /555 15y | G55 J2.3 .0 0.4
l 092591 | 1558 | mD | 78.2 /06, < 7S /.5~
o
‘j ]
=
L2
[
& |
2
a |

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value * 100%.
(2) Difference Percent Scale = {current observed conc. - previous observed conc.)/span value * 100%.

ND indicates no data is available.




co

INSTRUMENT: 20 ¥8 SERIAL NUMBER: #5090 7253 - 36
SPAN GAS CONC.: 522 247/
CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE| PERCENT
NUMBER | DATE TIME (4 (e Vi SCALE (%)
MULTIPOINT LINEARITY (1)
MP1 P55/ | O I8  |Zero o o ) )
MR- Hoeui_
MP1 e :
MEY ) [OS9/ | 0730 [Mid 2./ 9,.9 D, 0.0¢/
\MPY 2 [(B255/ | O 79K ISpan 3 s O S
PG Ihrd—
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2) ,
L P59/ | /1554  |MID. %, / 0.0 A -0, 33
1 091651 | 1656 |t | 43 4 & -£.© ), @
K
5231
X
*4
X
A
o«

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value * 100%.
(2) Difference Percent Scale = (current observed conc. - previous observed cone.)/span value * 100%.

ND indicates no datwa is available.




cOy

INSTRUMENT: Becrmmd  FeS

SERIAL NUMBER: &/0 3725

SPAN GAS CONC.: 502 L/

CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE| PERCENT
NUMBER | DATE TIME A (V) B SCALE (%)
MULTIPOINT LINEARITY (1)
MP1 094551 O 3B |Zero: [ o @ P ™
TR o, .
MPA S, 55257/ | O 738 |Mid: )O3 /0.0 -2 3 ~/ 5D
MBY x  |0P55%/ | O X2 8  |Span: / 2O /O o <
Ptic—
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2) :
1 072591 | /555 I miD /9.3 /8.5 0.5 2.5
l Wws9 (555 15A | /ro L7 & 0.2 /. O
K
R
K
g
-4
=
+
i

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value ® |00%.
(2) Difference Percent Scale = (current observed conc. - previous observed conc.)/span value * 100%.

ND indicates no data is available.




LSOX

INSTRUMENT: /0 248

SERIAL NUMBER: 2 5SS 2 ~4d /|

SPAN GAS CONC.: 200 adm i/

CERTIFIED | OBSERVED DIFFERENCE
RUN GAS CONC. | GAS CONC. |DIFFERENCE | PERCENT
NUMBER | DATE TIME A 4] v SCALE (%)
MULTIPOINT LINEARITY (1) —
MPI D2ISG/ | O }08 _|Zero: o =) Z =)
TvpE—— Moo
MBI :
MBY o [DS959/ | O Px> Mid: 220 /O/./ 7./ /64
MBF 3 | 00)57) | OP2 D |Span; 5O/ S0/ 2) O
WeR6—— Mtd—
REFERENCE METHOD TEST RUN DRIFT SUMMARY (2) _
1 D591 | /565 IMiD 72.0 /07,0 Z. 0 X
1 07459/ | /555 |5£84 20/. O oD ) 2.
oL ¢
[
A
B
] ' |
Aq\ T
&
&
B

(1) Difference Percent Scale = (observed conc. - certified conc.)/span value ® 100%.

(2) Difference Percent Scale = (current observed conc. - previous observed conc.)/span value * 100%.
ND indicates no data is available.




APPENDIX D.2

CEMDAS PRINTOUTS




CAUTBRATION SUNMARY

09-23-1994

08:12:27

TALIBRATION FILE NAME =D:\[EWDATANO9ZICALI.CAL

' ipan
i Conc. Resp.

s a3 OO ~] O LN Em a3 b

PR

[
d R —

Wase Ynits | I
v Eong

2 p G40
THC  PFEY 0,00
502 PEMY 400
(1] FEMY GUOG
ooz % 4,00
11} S o D
3,060

G.0a

fond

Q.00

(.00

0,04

4,40

), G0

40003
0, 1049
8.04014
9.5061
09,0045
-. 0038
0, 8040
01,8800
0,080
40040
HRCIUE
G000
04,4000

0.0004

18,00 0.¢73
500 0.948
195,00 0,058
474,00 0.010
17,00 9.082
g 2.1%7

i, 440

5,00 0,000
t,00 5.060
4,00 4,007
.00 9,000
0,00 4,000
980 0,000

248,
i2.
44
$3379.
249.
1,204
1
1,000
00
.0o0
60
OG0

L0af

[ s Tl
il

-
7

—— —

98?7
745

250

e
i

304

0

-0,0B
-11.83
-1.24
-5.81
-0.17

.90

Press ShitEPrtSc to Print Out Table
Prass (C} to Continue

ie
‘Actual

ro Sonc, 3 Span
Observed:Actual
0.32 18.00 17.98
-7.604 0 95,00 95.07
4,026 293.00 297.32
3.342 474.00 449.M4

CEM INSTRUMENT DRIFT SUMMARY
F-33-1791  0B:i2:58

Drift 1 of 5cale

Observed: lero

Span
-0.09
0.01
0.0%
-0.09

P2V




IS T1) S, AR T I PR wh.ae 07,35 -]
‘ 3,000 0,460 3.90  5.00 $.00 2.30
2 $.000 9,999 9,30 090 4,00 230
3 4,900 0.900 0.00 0,00 B.90 9.00
i 000 9,000 000 9.90  6.00 5,00
il 0.000  0.900 0,00 0.00 0.00 L]
iz 0,000 0.000. 0.00 0,90 0,40 .50
13 0.000  0.000 0.00 0,00 0,00 9.00
i 2.000  0.000 9.00 0.00  G.00 (.00 ‘ -
SSoSEEEEEs==Co oIS ACIESISEICCoEEE RS ESEasTIEEEESEEEE RIS ETSEESSSSSEsE===E==sETEs
Press Shift-Prt5c to Print Out 7adble
Press <Cr to Continue )
i
RATIAN CORFGRATION B2 3RUNA B
Field Testing ang Protets Zrgineering Dept.
Continuoes Ealzeizne Monitoring Data
MRTHYRL:
HEw R H
FEf
Szt Time = 08:14:058
Fil Caiibration FilerDinCEMDATMG923CALI.LAL

d 02 o €02 NOX
1 PPNV 1 PRy
S R B 2% T O S 09
a3 27 364 Wb 76 0.7 db.d
3 3.2 589.4 1515 477 1.3 45L.B
3y 9.7 874.0 155.2 822 8.7 158.2
& 9.5 e M4 ee? 8.8 1597
2.5 7la.4 Y 85.1 8.9 lab.!
& 9.8 7104 ofelB b6 8.3 158.4
i3 7.8 6768 1814 815 8.7 157.6
P 2.9 740 109 6.7 8.5 158
3812317 Wl 6843 1995 L7 3.5 154
81241 1.5 850.3 155 B3 B 1497
23:35: .4 8535 1560 573 8.2 150.5
0812517 LS a0 B4 Sel B2 1.b
23:27:27 0.5 6433 1531 563 B 14%.9
98128:27 1.4 5335 144 Sed B 150.0
08:2%:77 i0.2 539.9 :55.5 539 8.2 153.0 Shat PAH Eun!
08:30:27 1.9 8434 1564 ST B4 1%4.b mefals Rmn !
08:31:27 9.6 679,01 180.7  B3.1 8.6 Ci59.3
08:32:27 9.5 482,27 183.3 0.7 B.7  140.8
08:33:27 1.3 485.0 1849 1.2 .8 143.0
93:34:27 9.2 4845 1857 0.8 B.B  141.9
135:77 9.4 3 3.7 181.3

o4



LIk
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ide

asd . a

IRTIRT]

ST WY N - I I At
L I et R B T SN o
U WY WD W WS W -
-t i g eg =t e —a
L I I R L |
M M 0 O3 MO M -0
T =y -0 e D O
. - = = 0w
Do~ —sy 00 0O O~ -0
LR S S Y - -
L - e T R R
s s s s oaoomow
- N I AL N B - )
[T e Y e ¥ o T Vi Y o i ]
R S R -
Lax IS BN v B AT BN o B ot IR - |
o0 = O rd <t U W
D D OO D
~0 -0 -a -0 -0 -0 W
R RN - S ou oy
La L bR e B T N B )
=1 e =

08:42:25
08:45:

b

igl.o

.4 7.9

181.2

157.8

030.7

o
u
-—

13%.6 #9.3 7

525.8
78

134.4

3.6
153

136.8

c
2

7.0

147.4
1492

d.8

"

a1l

1359

S2b.3

Pl
PR

M =r o~ 0O -0
O 0 -0 a -0
o mArT Wy =y -k
B I e ]

U =P wr ar

-— W 0 r—
- C ) Loy
- 4 and -

474

2.8
.0

1497 4.4

$48.3

134,1

36.3

o

154.4

" s
2.4

c
o

en, e
17aild

085




‘l“:"uu:a
®

03-23-15%1 oy THC 502 co coz2 NGY
Tine } PPMVY  PPMVY  PPAV 1 remy - ®

::::::::::::::::::::::::::=====nl==================:==:==:======:==:=====:::::::::::::::::=:=====::::::::::::::::::====::=::::=

9:00:25 9.4 S39.6 13T 334 103 1518
eIV 3.1 5157 158.0 3.8 10.5 1505
19302325 3.3 7.6 1SL.b 322 10,4 1545
: 5.7 97.5 i%0.7 34 101 1508
.l 3498.3 153.0 7. 7.9 1. )
H.TOWRS M55 369 5.5 1853
. 4880 M55 M 1 1434
0.3 Ser.l 140 349 9.4 1455
6.7 S0L.1 0 48,0 3T 9.5 1451
6.8 $99.6 7.4 322 RS 1AL
0.3 504.9 1859 3L 9.5 l4a. ®
¢ W.s W83 4T.2 0 LY %7 133
i Ll 486 1357 305 .7 118k
EPETEL N B S P TR OV K I B T
47114173 W.h SIS 1454 341 % 1213
09:15:24 . SI.7 0 46,5 3T 9.7 Qe
RENPIvE 6.7 7.5 WS 8.3 e 127 ®
09117124 00 4344 1753 432 84 Lk .
19:19:3 .0 2.5 L4 383 9.2 10h.S :
19519122 . 88N MBS 23T 53 sl
09:2 SPLT - TOS RUNE L UE RS, S T8 SR Vi
15304837 M 3820 9.2 i .
10,2 4931 148.7 34.9 3.3 13300 9
PooMED 1367 M R3O 1ILS
0.6 4500 343 9.3 1
S4E.0 148,736 9.b 1224
35,40 1455 M.l 9.6 123.8
2530 4. 353 1362
1357 15420 40.3 7.8 128.3 [
IOE I VR P T R L I BV X -
100 ML LE 33 %4 1M
1. a5 19,4 342 9T 1225
.00 530.5 1484 305 3.2 Li9.:
.0 543 el 35 9.7 162
M EIAD 1383 384 9.4 1244 ®
9.5 5180 B 37.2 0 9.5 1250
0.8 5567 1508 39.8 9.6 iZs.i
1.5 567.3 L1529 421 9.7 12s.
0.5 5899 W@Se.l 463 9.8 i29.2
M4 572.0 CY85.0 424 9.8 2. '
ey (YT BLoRAcE . @ °
314 77 59.5 167.6 #B.5 103 I3 oe peom MVG?
IR .3 5423 ledl 482 0.1 5e0  Ee
(9:43: 7 2.9 WIS 132 S 9.9 149.5
433422 0.0 538.5 573 45,2 9.9 148.8
1914572 9.3 5238 1%6.8 0 AL3 0 9.7 14649 ®
09148128 0.3 5337 1586 4.3 9.7 146.8
(9:47:121 9.4 S0 1573 4.0 9.7 M4k
09:43:21 1.4 5423 157.5 4L 9.7 148.2
19:49: 2 9.0 8524 1852 M6 9.9 1527
09:50:21 9.9 48.3 163.6 4.9 10.0 1547 _
99:51:21 9.5 5547 l66.2 434 10.2  135.2 o ®
09:52:21 9.5 572.2 1671 4.9 10.3 1573
09:53:2 leA 9.4 5542 167.5  #9.h  10.3 159.1
09:54:21 9.8  S4h.6  145.0  45.9  10.0 1%4.9
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CALIBRATION SUMMARY
09-23-1991 11:02:5
CRLIBRATION FILE NAME =D:\CEMDATAM\G923CALS.CAL

Lopr 3,90 6.0003 1500 9,073 246,047 -0.08 -
2OTHC PEMY 0.00 0.104% 9500 0,748 117,745 -11.33
3OS5: O OPEMY 0,80 0,604 295.00 0,05 9224.944 7.2

400 RFPW .80 0.0007  474.00 0.947  10213.81% -1.%7
S 007 0.0 0.0008 . 17.00 0.082 209,815 -0.11
& MDY PPMY  0.00 -.004B  200.00 2197 91.284 0,43
? 600 0.0000 0.00 £.000 1,068 0,00
8 0,06 60000 0,80 9.900 1,000 0.00
3 0.0 0,0000 0.00 0,000 1,600 9,00
10 0,00 0.0000 0.90  0.999 1.000 0,00
11 2.00 0.0000 6,00 0,009 1,000 0.00 .
12 3000 0.9600 4,00 0.000 1.065 0,00 :
13 9.5 90,0000 0.58 9.000 1000 0.00 -
14 2,00 0.0060 9.00 9,000 1,000 .00

fress Shit€=PriSc to Print Out Table
Press (C> to Continue
AEZIRN CORPORATION 4923RUNB

Figid Jecting and Frocess Enpineering Dent,

Lentinucys Eaissizns Menitoring Data

NATHY L&

HEW FI1CHMOND, 4!

Perforaeg far: EFA

Date Printed = ©9-23-1990 Current Time = 11:03:52

Fiie Nase = D;%.CEMDATAMO92391.PRN  Calibration File:D:\CEMDATA\O923CALS.CAL

19-23-1991 02 THC 502 co £o2 11}
1 FFMV  PPMY  PEMV ) PREY

Tine




CALIERATION SUMMARY

19-23-1991  Li:4445
CALIZRATION FILE NAME =D:\CEMDATAVQ9ZICAL6.CA (:J:>
::::=:=:====::====:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: LHL
@ Chan. Rase Units ! LEFD ' Span 1 Slope Int. &2/25-’
Conc. Beep v Conc. Resp. |
Poobz 1 8,00 .80 0,073 245,087 -, 08
2 THD PRV 440 5.00 0.943 112,745 -11.83
30302 FEMY 0L IFR.000 0,098 S2126.744 -7.24
® &0 PRMY 65D 474,00 0,047 10180.5:7 -5.7%
5Lz % i, 00 17,80 0.082 209.8:% -0, 47
& KOL OFFMY 0,00 201,00 2,197 91.284 0.43
7 .00 0.6000 0.0 4,000 1,504 (.09
d 0.00 @.0000 0,50 0,000 100 0.400
9 0,49 G000 ot 0,43 1,600 0,540
® i 0,00 4,0000 2,00 0.000 1,300 0.00
11 UM C ORI L1 0,60 (000 L4060 0,46 .
17 0,00 0.0000 3,00 0,000 1.600 6,00 3
13 0,00 0.0600 8,60 0,900 1,800 0.90 g
' i 000 08,8600 3,00 0,000 1,060 4.49

fress Shitt-PrtSc to Print Qut Jable
Press ¢C> to Conlirvue

RANIAN JORFORETION (923RUND

@ty R [CHNOND, W
Ferioraed for: 3
Date Frinted = 09-23-1991 Current Tiee = 11:05:3
File Name = D:ACEMDATAM092391.FRN  Calibration File:D:\CENDATANG9ZIEALS.CAL

@ ;5.03591 02 T 502 CO 02  NOX
Tine i PrWY PENY FERY 1 PPRY
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200 LA Ld LR O s ad D s

TR Jay 1.7 RET -has e
ARLIARE £2 0 M 32 -L3 Iy
tigsit 9.0 9.3 - -3
EPLIRE R O . DS IO RS 3 2
13107348 .40 M4 L0 173 A
11107224 5.7 29 9.7 bL.% A
1010774 7.2 0N 0.3 74l A
t1:07:44 7.4 2 0.2 , 84.1 2
15:067:54 4 28 70,1 0 2
: 0.1 |p8.8 .2
‘ 0.1 .2
15:08:74 (7 . 0.0 %ge.8 2
£108: 74 17,7 2 0.1 '89.9 .2
28 6.0 )88.3 .2
%.5 -6.2  Jas.3 .1
2.4 .30 90.0 .0

W.l 0 1346 43

75,8 7.

25.3 -2,

? -5,

-
. -
Al B - ]

2
L
1 1
L = T
—

[ 20 B T N T RV I < L v R ek )

—
nira
-
=
o

\..

e ol b= v o= wa oen

J
= =)
1 enf O -0 g
»
I
"
.

4 o ' s B 119
i K} 4 i i02.7 31,3 0.5 103
: ol G LT %8.9 Wz 6.3 100.4
ilrlaril 20 44N ?6.0 29.4 6.5 100.4
Helvet 13,2 M42.2 5.4 1.9 6.5 100.8
i3 ® 153 W7 74.0 4.3 b.4 7174
11195l QD O 2.7 22.2 b.%  100.4
112 1.1 5157 9.2 Ml 6.3 162.3
ii 12, LMD 8.7 22,1 6,9  104.3
i 12,9 §38.7 il 0.7 5.4 105.5
th 1Z.8 0 ib%.e 1.2 8.5 8.9 109.!
ih 2.8 W4 1942 28.9 7.0 10b.3
il 17,3 IR A | 6.9 106.2
i i3,y W i 7.9 5.8 105.0
il .y HLG O At 7.9 6.8 103.9
! §EL.3 0 0LE FE 6.3 L0i.4
KT 9.7 28.9 6.4  100.7
933,49 10:.6 3.2 6.3 100.3
ML M. i0.3 6.4 100.]
49.% LD 21.7 6.3 101.3
559.%  104.% 27.0 6.5  107.4
560.2 1027 7.2 6.5 103.3




09-23-39%L 092 THC S2 D COZ MDY
@ Tine 1 PPNy PRNY PPNV 1 PPRY .

11:35:49 130 5727 1027 20.3 6.6 105.0
11:36:49 2.0 58483 1049 290 6.7 1071
11137149 128 579.3 1046 3.0 6.8 108.2
11:30:49 3.0 S50.6 1087 3.2 kb 058
@il:37:43 3.6 7R 102.3 30.0 5.5 105.4
15:40:49 13,0 7.4 iGiLd RE 6.4 104.]
L IEE 13,0 Be9.Y 0 1GL.3 3.5 8.2 102.%
i1:42:49 1.1 #9992 8.5 6.0 1012
i1:43:49 .30 8529 737 L0 8.2 102.0
i1:43:49 5.7 OSSR7 0 106.4 336 b 1018
@ 1:45:4 3.4 540 8.0 30 B 1013
1148249 3.2 %03 9.4 3.0 6.2 1024
11:47:49 3.0 5833 9%9.7 30.5 a.b 1057
11:48:48 LS. 8.8 3004 6.0 1035
I1:49:43 | 130 R4l 9.5 3.2 6.2 1954
11350243 1.3 992 l0ne .6 63 1085
@.1:51:48 9 9.2 W3 3.0 el L10e.B
11:52:4 1.4 8754 1613 337 5.8 1060 :
11:53:48 3.4 568.0 9.7 9.5 5.6 104.b
11:34:48 1.4 S35 9.7 2.8 &3 1029 :
£1:55:48 137 %9.3 %62 344 7.2 102.0
11:56:48 3.0 %I 9h 0 3L L2 102k v .
@!!:57:48 13,3 5.2 973 3.7 7.2 100.9 B(_HHBHG Avas:
11198143 5.2 st [0 957 64 AT p FRPY
15359148 2.3 7.2 Wy 8.3 105 e
12:00:4 2.8 554 LS 9.7 B 1133
12:00:87  in3 SR 193 37 A2 LB
12:02:47 0 X7 SBA3 1T.e 3RT 7. 1090
@054 LS e05.d 1082 362 Al il
204037 0 125 989 0BT 374 B L3 -
12:05:47 ;\I 12.5 588.0 09.6 338 8.0 109.7
120647 L 1 129 S8R0 1854 SL7 7.8 1067
12:07:47 N 1500 64 1934 303 T.e 1043
zz:oa:ﬁ%‘ boone %583 w27 384 .5 1034
@®:::05:47 0 130 T W28 40,2 7.6 1042
12110147 ) Poane smLe o 030 209 7.5 104 f
a7 30 Gl 8502 1039 2.4 T4 1039
21747 L no 0 SeT.1 83 29.8 1.5 1038
20347 WP :300 983.2 T165.2 332 7.7 105.8
12:14:46 2.7 %833 A4 3.b 7.7 104.8
L JERTRD 129 $98.7 103.4  40.8 1.7 105.2
T 123 578 105.0 327 7.9 1080
1201714 2.3 %320 1060 8.5 7.9 108.5
12:13:46 129 %43 1053 2.0 7.7 i07.3
12:19:48 2.9 57,2 1003 254 T.b 0 105.3 "
12:20:4 1.0 %h3 1054 244 7.4 1034 gd
® 2204 .00 W4 999 A4 1.3 1034 D
12:22:46 13.2 4064 913 710 L2 Bhb 5}}
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Field Testing and Process Engingering Dept.
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