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1.0 EXECUTIVE SUMMARY

Duquesne Light Company contracted Optimal Technologies, Inc. (Optimal) to perform
an evaluation of particulate matter, particulate matter under 10 microns (PM,,), and
carbon monoxide (CO) emissions from the stack located at the Elrama Power Station.
The field sampling program was conducted on September 18, 1996. Testing and
analyses were conducted using the principles of the U.S. Environmental Protection
Agency (EPA) Method 5 and 10 as described in 40 CFR, Part 60, Appendix A and the
Pennsylvania Department of Environmental Protection (DEP) "Source Testing Manual.”
The analytical methodology using a computer controlled scanning electron microscope
(CCSEM) was used to analyze the collected particulate for PM,,. The test results are
required to determine compliance with the particulate emission limit of 0.10 pounds per
million BTU (0.10 Ib/mmBtu) and to inventory emissions for PM,, and CO.

Table 1 presents a summary of the emission sampling resuits. The particulate
emissions averaged 0.084 lb/mmBtu, which is less than the compliance limit. PM,,
emissions averaged 34.0 percent of the total particulate catch and the CO emissions
averaged 58 ppm.

© TABLE 1

SUMMARY OF RESULTS

Emissions
Run No. | Station Net )
Output Total Particulate PM,, Cco
Mwhrs/hr Ib/mmBtu % of Total Particulate ppm
1 423 0.122 27.5 26
2 426 0.048 50.1 86
3 423 0.082 246 63
Average |- 424 0.084 34.0 58




2.0 SCOPE AND OBJECTIVES

The scope of this project was to determine particulate matter, PM,,, and CO
emissions from the Elrama Power Station using the principles of EPA Method 5
and 10 and the DEP "Source Testing Manual". The analytical methodology
using a CCSEM was used to analyze the collected particulate for PM,,. The
test results are used to determine compliance with the particulate emission limit
of 0.10 Ib/mmBtu and inventory emissions for PM,, and CO. The following
parameters were determined for each sampiing run:

. Gas Flow acfm and dscfm

. Gas Temperature °F

. Gas Analysis % by Volume of CO, and O,

. Gas Moisture % by Volume

. Net Station Output Mwhrs/hr

. Boiler Heat Input mmBtu/hr

. Particulate Emissions gr/dscf, Ib/hr and Ib/mmBtu

. PM,, Emissions % of total particulate, Ib/hr and Ib/mmBtu
. CO Emissions ppm, ibfhr and Ib/mmBtu

The field sampling program was performed on September 18, 1996. The Optimal
test personnel consisted of Messrs. Paul Jadlowiec, William Stanziana, and Jim
Phillippi. Mr. Ed Gaus served as plant liaison for this test program. Boiler heat
input data was collected by Mr. Egon Kiatt.




3.0 PROCESS DESCRIPTION

The Elrama Power Station common stack receives the combustion gases from four
bituminous coal-fired boilers. The gases from each boiler pass through air heaters,
mechanical dust collectors, electrostatic precipitators and wet scrubbers prior to
discharging to the atmosphere through the common stack. Figure 1 provides a flow
diagram for the combustion gases.

The rated boiler heat inputs and gas flow volumes are as follows:

Heat Input Exhaust Gas Flow
Boiler No. (mmBtu/hr} (acfm)
1 1200 414,000
2 1200 414,000
3 1300 464,000
4 1790 . 625,000

4.0 PROCEDURES

41 FIELD WORK

4.1.1 Field Data Sheets

All field data sheets are contained in Appendix A.
4.1.2 Testing Station and Traverse Location

The sampling test ports on the stack are located approximately 267 feet above
ground elevation with a test platform for accessing four test ports locate~ 99
degrees apart. See Figures 1 and 2. The internal diameter of the stack at the
sampling location is 26 feet. The nearest downstream disturbance is the stack exit,
which is approximately 125 feet (4.8 diameters) from the test location. The nearest
upstream disturbance is the inlet breeching which is approximately 143 feet (5.5
diameters)-from the test location. EPA Method 1 was utilized to determine the
number and location of the traverse points. Twenty-four sampling points were used,
six at each test port.




4.1.3 Gas Flow and Gas Temperature Measurements

The gas flow rate and temperature profiles for the gas stream were measured by
conducting simultaneous velocity and temperature traverses during each particulate
sampling run. Gas velocity head was measured with a calibrated "S"-type pitot tube
which was connected to a manometer. The static pressure was measured using
the same pitot tube and manometer. A Chrome-Alumel thermocouple attached to a
digital indicator was used to measure the gas temperature at each of the traverse
points. The gas flow and gas temperature measurements followed the principles of
EPA Method 2--Determination Of Stack Gas Velocity And Volumetric Flow Rate
("S"-type Pitot tube).

4.1.4 Carbon Dioxide and Oxygen Determination

An QOrsat analyzer was used to determine the molecular weight of the flue gas for
the measurement of gas flow during the particulate emission sampling. An
integrated sample was collected during each sample run using the principles of EPA .
Method 3. The average of three analyses was used for each sample run. The
following parameters were measured: percent carbon dioxide (CO,) by volume and
percent axygen (O,) by volume. The percent nitrogen (N,) by volume was
determined by difference.

4.1.5 Moisture Content Sampling

Moisture sampling was conducted concurrently with particulate sampling using the
principles presented in EPA Method 4--Determination Of Moisture Content In Stack
Gasses. Parame.ers evaluated in order to determine the gas stream moisture
content were: sainple gas volume, sample gas temperature, sample gas pressure,
impinger moisture gain, and silica gel moisture gain.

4.1.6 Determination of Particulate Matter Emissions

The principles of EPA Method 5--Determination Of Particulate Matter Emissions
From Stationary Sources and the methodology described in the DEP "Source
Testing Manual" were used to measure particulate emissions. Particulate matter
was withdrawn isokinetically from the gas stream and collected on a glass fiber
filter. A series of glass impingers containing distilled water and silica gel collected
water vapbr. The impinger content volumes were measured after sampling to
determine the moisture pickup and saved for analyses of the back half contribution
to the total particulate catch in accordance with DEP procedures. A calibrated dry
gas meter measured the gas sample volume that exceeded 60 dry standard cubic
feet for all sample runs. The average of three 120 minute sample runs constituted
the test.




4.1.7 Determination of PM,, Emissions

PM,, emissions were determined for each run by submitting the particulate probe
wash and filter catch samples (front half catch) to a laboratory for analyses by
CCSEM. The analytical results are reported as the percent of the aerodynamic
diameter by weight for the probe wash and filter in the following size classes: 0.2 to
1.0;1.0t0 2.5, 2.5 t0 5.0; 5.0 to 10.0; 10.0 to 50.0; and greater than 50.0 microns.
The percentages for the size classes to 10.0 microns were added to determine the
percentage of the aerodynamic diameter by weight for the probe wash and filter.
The percentages were muitiplied by the total particulate catch to determine the
amount of particulate collected that was PM,;,. The PM,, emission rate was
determined from the flow data for the sampling run. The PM,, emission rate was
divided by the emission rate calculated from the front half catch and multiplied by
100 to yield the PM,, as a percentage of the emission rate.

4.1.8 Determination of CO Emissions

The principles of EPA Method 10--Determination Of Carbon Monoxide Emissions
From Stationary Sources (Instrumental Analyzer Procedure} was used for this test
program to sample CO. A gas sample was continuously extracted from the stack
and a portion of the sample was conveyed to a CO analyzer. The analyzer
measured the CO concentration using the principles of nondispersive infrared

- (NDIR) analysis. Three 60-minute sampling runs constituted the test. One sample
run was conducted during each of the three particulate emision tests.

4.1.9 Boiler Heat Input

The boiler heat input for each sample run was calculated by multiplying the net
station output by the net station heat rate of 11,498 Btu/Kwhr, which was the value
for August, 1996. Station data is shown in Appendix B.




4.2 ANALYTICAL

The "front half " analyses of the particulate train were completed by Optimal in the
Pittsburgh, Pennsylvania, laboratory. The "back half* analyses of the particulate
train was completed by Air Quality Services. The CCSEM analyses of the collected
particulate were completed by R.J. Lee Gioup. The procedures used to prepare the
collected particulate matter for CCSEM analyses are contained with the CCSEM
analytical results. Anaiytical Data is contained in Appendix C.

4.3 CALCULATIONS

Emission calculations were completed by using a computer spreadsheet format.
The results of each pertinent parameter are detailed on the spreadsheet for each
sampling run and are contained in Appendix D. Sample calculations are included.

4.4 CALIBRATIONS

The following field equipment calibrations are contained in Appendix E:

* Pitot tube

+  Thermocouple

»  Dry gas meter and orifice

* Nozzle

« CO analyzer

*  CO calibration gas certificates




5.0 SUMMARY OF RESULTS

Table 2 presents a summary of pertinent gas sampling, boiler operation data and
emission data.

The particulate emissions ranged from 0.048 Ib/mmBtu to 0.122 Ib/mmBtu. The
average emission rate was 0.084 Ib/mmBtu. The allowable emission rate is
0.10 Ib/mmBtu.

The PM,, emission ranged from 24.6 to 50.1 percent of the total particulate catch.
The average was 34.0 percent.

The CO emission concentration ranged from 26 to 86 ppm. The average
concentration was 58 ppm.




TABLE 2
o SUMMARY OF EMISSION DATA
- SEPTEMBER 18, 1996
ELRAMA POWER STATION

Parameter Run 1 Run 2 Run 3 Average

Time 0s00-1128 1200-1432 1535-1756 —————
New Station Output 423 426 423 424
{Mwhrs)
Gas Flow (acfm) 1,747,924 1,676,886 1,687,080 1,703,963
Gas Flow (dscfm) 1,333,438 1,309,511 1,299,876 1,314,275
Gas Temp (oF) 124 124 124 124
Oxygen (%) 8.80 8.20 7.93 8.31
Carbon Dioxide 9.00 10.20 10.07 976
Moisture Content (%) 12.9 11.1 12.0 12.0
Sample Volume (dscf) 62.713 61.858 60.582 61.718
Isckinetic Ratio (%) 107.9 108.4 107.0 107.8
Boiler Heat Input 4864 4898 4864 4875
{mmBtu/hr)
Particulate:

gridsct 0.052 0.021 0.036 0.036

Ib/hr 594 236 401 410

Ib/mmBtu 0.122 0.048 0.082 0.084
PM,.:

Ib/hr 163 119 99 127

Ib/mmBtu 0.034 0.024 0.020 0.026

% of Total Particulate 275 50.1 246 34.0
Carbon Monoxide:

ppm 26 7 86 / 63 / 58

Ib/hr 150 491 358 333

Ib/mmBtu 0.031 0.100 0.074 0.068
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SAMPLING LOCATION

FIGURE 2
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DUQUESNE LIGHT COMPANY Rppendix A
ELRAMA POWER STATION
CARBON MONOXIDE EMISSIONS
September 18, 1996

Run No. 1
coO
DATE/TIME ppm
09/18/96 09:00:30 28.3
09/18/96 09:01:30 18.7
09/18/96 09:02:30 19.8
09/18/96 09:03:30 20.8

09/18/96 09:04:30 40.3

09/18/96 09:05:30 27.3

09/18/96 09:06:30 18.7
09/18/96 09:07:30 217
09/18/96 09:08:30 17.3
09/18/96 09:09:30 27.7
09/18/96 09:10:30 20.2
09/18/96 09:11:30 15.7
09/18/96 09:12:30 17.3
09/18/96 09:13:30 23.3
09/18/96 09:14:30 23.7
09/18/96 09:15:30 17.7
09/18/96 09:16:30 23.7
09/18/96 09:17:30 16.7
09/18/96 09:18:30 75.8
09/18/96 09:19:30 24.2
09/18/96 09:20:30 18.7

09/18/96 09:21:30 19.2

09/18/96 09:22:30 447

09/18/96 09:23:30 26.7

09/18/96 09:24:30 24.2
09/18/96 09:25:30 21.2
09/18/96 09:26:30 16.2
09/18/96 09:27:30 48.8
09/18/96 09:28:30 19.8
09/18/96 09:29:30 20.8
09/18/96 09:30:30 20.8
09/18/96 09:31:30 21.7
09/18/96 09:32:30 21.2
09/18/96 09:33:30 25.2
09/18/96 09:34:30 23.7
09/18/96 09:35:30 20.2
09/18/96 09:36:30 18.7
09/18/96 09:37:30 19.8

09/18/96 09:38:30 41.2

09/18/96 09:39:30 20.2
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DUQUESNE LIGHT COMPANY Rppendiy A
ELRAMA POWER STATION
CARBON MONOXIDE EMISSIONS
September 18, 1996
Run No. 1

CO

DATE/TIME ppm
09/18/96 09:40:30 22.7
09/18/96 09:41:30 223

09/18/96 09:42:30 71.2
09/18/96 09:43:30 22.7
09/18/96 09:44:30 20.8
09/18/96 09:45:30 21.2
09/18/96 09:46:30 31.2
09/18/96 09:47:30 17.3
09/18/96 09:48:30 19.8
09/18/96 09:49:30 21.2
09/18/96 09:50:30 16.3
09/18/96 09:51:30 18.2
09/18/96 09:52:30 17.7
09/18/96 09:53:30 21.7
09/18/96 09:54:30 19.8

09/18/96 09:55:30 27.7
09/18/96 09:56:30 18.2

09/18/96 09:57:30 432
09/18/96 09:58:30 208
09/18/96 09:59:30 18.2
AVERAGE ppm 24.7
CALIBRATION DRIFT CORRECTION CALCULATION
Cavg Co Cm Cma Cgas
24.7 0.0 77.0 80.6 25.85

Toas = Eruent gas concentration, dry basis, corrected tor are, ppm.

Cavg = Average gas concentration from analyzer.

Co = Average of initial and final system calibration bias check for zero.

Cm = Average of initial and final system calibration bias check for calibration gas.
Cma = Actual concentration of calibration gas.
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DUQUESNE LIGHT COMPANY Rppendix A
ELRAMA POWER STATION
CARBON MONOXIDE EMISSIONS

o September 18, 1996
Run No. 2

- co

- DATE/TIME ppm

09/18/96 12:45:48 112.8
09/18/96 12:46:48 69.8
09/18/96 12:47:48 82.3
09/18/96 12:48:48 67.3
09/18/96 12:49:48 77.7
09/18/96 12:50:48 69.8

09/18/96 12:51:48 60.7
09/18/96 12:52:48 98.2
- 09/18/96 12:53:48 54.7
- 09/18/96 12:54:48 55.7
09/18/96 12:55:48 66.3
) 09/18/96 12:56:48 60.7

09/18/96 12:57:48 121.3
09/18/96 12:58:48 63.2
09/18/96 12:59:48 73.8
098/18/86 13:00:48 118.8
09/18/96 13:01:48 76.8

09/18/96 13.02:48 78.8
09/18/96 13:03:48 82.7
098/18/96 13:04:48 117.3
09/18/96 13.05:48 73.3

09/18/96 13:06:48 116.9
09/18/96 13.07:48 77.3
09/18/96 13:08:48 74.8
09/18/96 13.09:48 119.8
09/18/96 13:10:48 738
09/18/96 13:11:48 62.8
09/18/96 13:12:48 72.3

09/18/96 13:13:48 85.8
09/18/96 13:14:48 62.3
09/18/96 13:15:48 84.8
\ 09/18/96 13:16.48 78.7
09/18/96 13:17:48 57.3
09/18/96 13:18:48 84.8
09/18/96 13:19:48 65.8
09/18/96 13:20:48 70.3
09/18/96 13:21:48 83.3

09/18/96 13:22:48 109.8
09/18/96 13:23:48 76.5
09/18/96 13:24:48 62.3
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~ DUQUESNE LIGHT COMPANY .
ELRAMA POWER STATION Rppendix B
CARBON MONOXIDE EMISSIONS
September 18, 1996

Run No. 2

- C(-)
. DATE/TIME ppm
09/18/96 13.25:48 | 1438
09/18/96 13:26:48 948
09/18/96 13.27.48 98.8
09/18/96 13:28:48 81.8
09/18/96 13:29:48 57.8
09/18/96 13:30:48 64.8
09/18/96 13:31:48 65.3
09/18/96 13:32:48 59.7
- 09/18/96 13:33:48 63.8
09/18/96 13:34.48 933
00/18/96 13:35:48 | 2759 |
- 09/18/96 13:36:48 64.8
09/18/96 13:37:48 422
09/18/96 13:38:48 432

09/18/96 13:39:48 62.3
09/18/96 13:40:48 73.8
(09/18/96 13:41:48 89.3
09/18/96 13:42:48 68.8

09/18/96 13:43:48 60.7
09/18/96 13:44:48 122.8

AVERAGE ppm 82.2
CALIBRATION DRIFT CORRECTION CALCULATION
Cavg Co Cm Cma Cgas
82.2 -0.1 76.9 80.6 86.15

Cgas = Effluent gas concentration, dry basis, corrected tor drilt, ppm.

Cavg = Average aas concentration from analyzer.

Co = Average of initial and final systein calibration bias check for zero.

Cm = Average of initial and finai system calibration bias check for calibration gas.
Cma = Actual concentration of calibration gas.
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DUQUESNE LIGHT COMPANY

ELRAMA POWER STATION Appendir A
CARBON MONOXIDE EMISSIONS

September 18, 1996

Run No. 3

CcO

DATE/TIME ppm
09/18/96 15:35:24 -73.3
09/18/96 15:36:24 37.8
09/18/96 15:37:24 71.3
09/18/96 15:38:24 453
09/18/96 15.39:24 407
09/18/96 15:40:24 52.8
09/18/96 15:41:24 643
09/18/96 15:42:24 457
09/18/96 15:43:24 49 2
09/18/96 15:44:24 42.8
09/18/96 15:45:24 41.2
09/18/96 15:46:24 43.2
09/18/96 15:47:24 36.8
09/18/96 15:48:24 40.8
09/18/96 15:49.24 33.7

09/18/96 15:50:24 31.2

09/18/96 15:51:24 38.2

09/18/96 15:52:24 33.3
09/18/96 15:53:24 38.7
09/18/96 15:54:24 64.3
09/18/96 15:55:24 68.3
09/18/96 15:56:24 68.8
09/18/96 15:57:24 55.3
09/18/96 15:58:24 61.8
09/18/96 15:59:24 74.8
09/18/96 16:00:24 77.3
09/18/96 16:01:24 73.8
09/18/96 16:02:24 85.3
09/18/96 16:03:24 73.8

09/18/96 16:04:24 56.8

09/18/96 16:05:24 57.8

09/18/96 16:06:24 69.8
09/18/96 16.07:24 88.7
09/18/96 16:08:24 81.3
09/18/96 16:09:24 56.3
09/18/96 16:10:24 64.8
_09/18/96 16:11:24 67.8
09/18/96 16:12:24 49.7
09/18/96 16:13:24 89.3

09/18/96 16:14:24 72.7




DUQUESNE LIGHT COMPANY

ELRAMA POWER STATION

CARBON MONOXIDE EMISSIONS

September 18, 1996

Run No. 3

co

DATE/TIME ppm
09/18/96 16:15:24 64.8
09/18/96 16:16:24 87.2
09/18/96 16:17:24 57.8
09/18/96 16:18:24 748
09/18/96 16:19:24 69.2
09/18/96 16:20:24 68.3

09/18/96 16:21:24 54.7
09/18/96 16:22:24 64.8
09/18/96 16:23:24 47.8
09/18/96 16:24:24 86.2
09/18/96 16:25:24 70.3
09/18/96 16:26:24 717
09/18/96 16:27:24 57.3
09/18/96 16:28:24 74.2
09/18/96 16:29:24 43.7
09/18/96 16:30:24 497
09/18/96 16:31:24 52.2
09/18/96 16:32:24 54.7
09/18/96 16:33:24 47.2
00/18/96 16:34:24 102.8
AVERAGE ppm 60.3

Sheﬁj o] O'Q o
nppcv\«éi)" n

CALIBRATION DRIFT CORRECTION CALCULATION

Cavg Co Cm Cma Cgas
60.3 -0.2 76.9 80.6 63.25

‘Cgas = Cuent gas concentration, dry basis, corrected tor drit, ppm.

Cavg = Average gas conrentration from analyzer.

Co = Average of initial and final system calibration bias check for zero.

Cm = Average of initial and final system calibration bias check for calibration gas.

Cma = Actual concentration of calibration gas.
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EPA METHOD 5

BLANK ANALYTICAL DATA FORM

Client: Duquesne Light Company
Project No: 570

Sample date:
Analysis date:

Location: Exhaust Stack Technician:
ACETONE BLANK UNIT

Acetone rinse container No. 260
Density of acetone (pa) g/ml 0.7857
Acetone blank volume (Va) ml 175
Average gross wt. mg | 100727.40
Average tare wt. mg | 100727.30
[Weiaght of blank (Ma) mg 0.10]
Acetone blank wt. (Ca=Ma/(Va x Pa)) mg 0.0007

Note:

Sheet | o (1
Rppend iy C

09/18/96
09/24/96
BJS

In no case should a blank resdue greater than 0.01 mg/g or 0.001%
of the blank weight be subtracted from the sample weight.
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EPA METHOD 5 Rppendir C
ANALYTICAL PARTICULATE DATA

Client: Duguesne Light Company Sample date: 09/18/96

Project No: 570 Analysis date: 09/24/96

Location: Exhaust Stack Technician: BJS

UNIT] RUN1 | RUN2 | RUN3
ACETONE RINSE
Acetone rinse container No. 259 257 258
Density of acetone (pa) g/ml 0.7857 0.7857 0.7857
Acetone rinse volume (Vaw) ml 180 230 188
Acetone blank {Ca) mg/g 0.0007 0.0007 0.0007
Wa =(Ca) (Vaw) (pa) mg 0.10 0.13 0.10
Average gross wt. mg| 69008.70| 66432.20| 68998.00
Average tare wt. mg | 68888.70| 66403.20| 68921.50
Acetone blank wt. (Wa) mg 0.10\ 0.13 0.10
Wit. of particulate in acetone rinse (Ma) mg @ 28.87 76.00
' FILTER
Filter No. 294 295 296
Average gross wt. mg 482.40 450.15 460.00
Average tare wt. mg 391.40 394.50 394.30
Wit. of particulate on filter (Mf) mg 919_(; 55.65 65.70
FINAL WEIGHT

Wt. of particulate in acetone rinse (Ma) mg 119.90 28.87 76.00
Wi. of particulate on filter (Mf) mg 91.00 55.65 65.70
TOTAL WT OF PARTICULATE (Mn) mg 210.90 84.52 141.70
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AIR QUALITY SERVICES, INC.

4527 Clairton Boulevard
Pittsburgh, PA 15236
(412) 881-5630

TABLE I
ANALYSIS OF IMPINGER WATER FOR INSOLUBLE PARTICULATE
OPTIMAL TECHNOLOGIES, INC.
U-PARC
575 WILLIAM PITT WAY
PITTSBURGH, PA 15238
SAMPLES RECEIVED: SEPTEMBER 19, 1996

PROJECT PURCHASE ORDER #S-32989

OPTIMAL AQS PARTICULATE
TECHNOLOGIES LABORATORY WEIGHT
ID NUMBER MILLIGRAMS
RUN 1 72887 ‘. 0.008
RUN 2 72888 0.005
RUN 3 72889 0.005
BLANK 72890 0.002

THE FILTERS WERE WEIGHED ON A MICRO BALANCE CALIBRATED WITH WEIGHTS
TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY.

2Ll O. Crolliger
JOB 5354

4 QUALITY SERVICES, INC. ‘ REPORTED: SEPTEMBER 23, 1996
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Client_Name Optimal Tech.

Client Number  Run 1 : Rppen dix C
Project_Number ESH509172
Sample_Number 609967

Comment Filter No.294

* Datafites 204740_A\609967.*
Mag Fields Grid
50 5.6918 6.945
200 6.1096 1.736

) 600 4_1412 0.579
Classes #. Number % Wt %
Si/Al-rich 273 21.00  62.69
C-rich 191 67.97 13.38
Misc. 37 2.26 5.5 Table 1
Si-rich 31 1.80 5.21
Fe-rich 24 1.9 7.89
S-rich 18 1.81 1.29
$/Ca-rich 16 2.90 2.83
S/Fe-rich 1 0.31 0.45
Si/S/Fe-rich 2 0.03 0.74
Totals 593 100.00 100.00

Size Distribution by Average Diameter (microns)
0.2

1.0 2.5 5.0 10.0

Classes Number ¥ 1.0 2.5 5.0 10.0 50.0 »>>>

Si/Al-rich 21.0 51.6 37.4 6.8 3.3 1.0 0.0

C-rich 68.0 8.9 12.9¢ 0.9 0.1 @¢.1 0.0

Misc.” 2.3 0.0 69.5 28.2 2.1 0.2 0.0

Si-rich_ 1.8 33,1 35.0 17.% 14.5 0.4 0.0 Table I1
* Fe-rich - 1.9 49.3 32.9 12.4 5.0 0.4 0.0

S-rich 1.8 17.3 69.3 1.8 1.3 0.3 0.0

S/Ca-rich 2.9 B7.0 10.8 0.8 0.8 0.5 0.0~

S/Fe-rich 0.3 0.0100.0 0.0 00 0.0 0.0

$i/5/Fe-rich 0.0 0.0 0.0 0.0 93.7 6.3 0.0

Totals 100.0 73.6 21.4 3.5 1.3 0.3 0.0

Mass Distribution by Average Diameter (microns)

0.2 ™0 2.5 5. 10.0

Classes Mass % 1.0 2.5 5.0 10.0 50.0 >>»

Si/Al-rich 62.7 0.3 3.0 5.5 28.2 63.0 0.0

C-rich 13,4 2.8 9.4 8.1 2.8 67.0 0.0

Misc. 5.5 0.0 15.8 28.6 35.5 20.0 0.0

Si-rich 5.2 0.0 6.5 12,9 71.0 9.6 0.0 Table III

Fe-rich 7.9 0.6 9.4 15.0 35.8 39.2 0.0

S-rich 1.3 0.2 32.3 22.7 10.7 34.1 0.0

S/Ca-rich 2.8 0.7 2.6 0.3 8.6 87.8 0.0

S/Fe-rich 0.5 0.0 t00.0 0.0 0.0 0.0 0.0

$i/8/Fe-rich 0.7 0.0 0.0 0.0 8.6 15.4 0.0

Totals 100.0 0.6 6.0 8.2 28.9 5.2 0.0

Aerodynamic Mass Distribution by Aerodynamic Diameter (microns)

0.2 1.0 2.5 5.0 10.0

Classes Mass ¥ 1.0 2.5 5.0 10.0 50.0 =>»>

Si/Al-rich 2.7 0.2 2.2 4.2 17.8 75.6 0.0

C-rich 13.4 1.9 18.3 7.4 13,5 &47.0 0.0

Misc. 5.5 0.0 ?.? 24.7 10.1 55.5 0.0 Table IV

Si-rich 5.2 0.0 10131 763 9.6 0.0

Fe-rich 7.9 0.0 1.2 9.8 28.0 61.0 0.0

S-rich 1.3 0.2 8.9 46,1 10,7 34.1 0.0

§/Ca-rich 2.8 0.2 3.1 0.3 8.6 87.8 0.0

S/Fe-rich 0.5 0.0 0.0100.0 0.0 0.0 0.0

$i/$/Fe-rich 0.7 0.0 0.0 0.0 8.6 15.4 0.0

Totals 100.0 0.4 3.6 7.5 20.7 &7.8 0.0
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Client_Name optimal Tech.
— Client_Number Run 1
Project_Number ESH609172
.. Sample_Number 609968
Comment Beaker
Qatafites 204730 _B\609958.*
Mag Fields Grid
~ 50 1.1494 &6.945
200 1.0086 1.736
) 600 0.9969 0.579
Classes # Number % Wt %
Sifal-rich 155 20.18 28.36
C-rich 175 64 .34 B.24
* §/Fe-rich 103 1.72 40.25
S-rich 42 462 5.07
- Si/S/fe-rich 44 2.73 6.20
S/Ca-rich 28 1.48 6.53
Si-rich 26 3.05 3.53
-~ Fe-rich 10 1.25% 1.20
Misc. 10 .62 0.62
. Totals 593 100.00 100.00

Size Distribution by Average Diameter (microns)

Classes

Si/Al-rich

. C-rich
S/Fe-rich
S-rich
Si/S/Fe-rich
S/Ca-rich
Si-rich
Fe-rich
Misc.
Totals

.. Classes

Si/Al-rich
C-rich
S/Fe-rich
S-rich
Si/s/Fe-rich
§/Ca-rich
Si-rich
Fe-rich
. Misc.
Totals

. Aerodynamic Mass Distribution by Aerodynamic

Classes

si/Aat-rich
C-rich
S/Fe-rich
$-rich
Si/$/Fe-rich
s/Ca-rich
Si-rich
Fe-rich
Misc.

Totals

Mass

28

E o
OO =WV Oom
eI
OrMNVIARN kg

-
o

%
4

0.2 1.0 2.5 5.0
{1.0 2.5 5.0 10.0
10.1 4.0 9.4 15.6
12.3 12.3 12.8 23.1
0.0 0.1 1.4 6.2
0.1 7.3 14.6 27.9
6.0 0.1 10.4 15.4
0.0 2.4 3.6 5.2
0.0 3.2 14.5 38.2
0.0 8.1 55.8 36.1
00070863 3.5
f0.2 2.9 7.6 13.3
NS

AN

po LT A “76

.2 1.0 2.5 5.0 10.0

Number ¥ 1.0 2.5 5.0 10.0 50.0 >>>»

20.2 36.4 52.6 8.7 2.0 0.5 0.0

64.3 B1.8 16,0 1.9 0.3 0.0 0.0

1.7 19.2 19.2 38.0 14.8 8.8 0.0

L.6 15.6 64.5 17.3 2.4 0.3 0.0

2.7 71.8 0.0 21.3 5.3 1.6 0.0

1.9 22.4 673 4.9 2.5 2.8 0.0

3.1 50.3 32.6 11.9 4.8 0.4 0.0

1.2 0.0 79.6 17.5 2.¢ 0.0 0.0

0.6 0.0 53.1% 466 0.0 0.3 0.0

100.0 54.8 27.5 5.9 1.3 0.4 0.0

Mass Distribution by Average Diameter {microns)
0.2 1.0 2.5 5 10.0

Mass ¥ 1.0 2.5 5.0 10.0 50.0 »>>
28.4 0.3 7.7 1.7 27.1 53.2 0.¢
8.2 3.1 13.0 125 21.8 49.6 0.0
40.3 0.0 0.1 3.6 18.7 77.6 0.0
5.1 0.1 7.3 24.9 17.6 50.1 0.0
6.2 0.1 0.0 15.6 190.2 7.1 0.0
6.5 0.1 4.6 3.4 3.0 88.9 0.0
3.5 0.4 2.9 14.5 38.2 44.2 0.0
1.2 0.0 39.6 53.4 7.0 0.0 0.0
0.6 0.0 36.1 53.7 0.0 10.2 0.0
100.0 0.4 4.7 9.7 20.2 65.0 0.0

Diameter {microns)
10.6

50.

70.
49.
76
50
74
a8.
44,

0.
10.
69.
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Ctient_Name Optimal Tech.

"= Client_Number Run 2
Project_Number ESH&09172

. Sampie_Number 609969
Comment Filter No. 295
Datafiles 204740_C\609969.*
Mag Fields Grid
50 29.2074  6.945
200 9.5940 1.736
600 3.3209 0.579
Classes # Number % Wt %

- C-rich 385 87.817 54.02
Si/Al-rich 129 10.80 38.87
Misc. 29 0.40 4.22
Si-rich 9 0.88 1.28
S-rich 8 0.10 1.62
Totals 560 100.00 100.00

Size Distribution by Average Diameter {microns)
) 0

.2 1.0 5 .0 10,

—. Classes Number % 1.0 2.5 5.0 10.0 50
C-rich 87.8 76.9 21.6 1.2 0.2 0

- SifAl-rich 16. 21.5 #68.1 8.0 2.3 0.
Misc. 0.4 0.0 0.0 96.2 3.7 O.
$i-rich 0.9 44.1 44,1 11,9 0.0 0.
S-rich 0.1 0.0 0.0 71.2 28.5 0
Totals 100.0 70.3 26.7 2.5 0.5 0

Mass Distribution by Average Diameter (microns}

0.2 1.0 2.5
Classes Mass ¥ 1.0 2.5 5.
C-rich 5.0 5.0 22.0 8.
si/Al-rich 38.9 0.8 21.8 20.
Misc. 4.2 0.0 0.0 64
Si-rich 1.3 5.9 11.0 83.
S-rich 1.6 0.0 0.0 24.
Totals 1060.0 3.1 20.5 16.

“«IN—"WOD o

5.0

0.0
5

0.0
48.2
1.7
25.2
0.0
7.0
1.7

3

. .
OWOoON=O (=R =]

Aerodynamic Mass Distribution by Aerodynamic Diameter
1.0 10.0

0.2 2.5 5.0
Classes Mass % 1.0 2.5 5.0 10.0
C-rich S4.0 &.0 17.1 13.8 17.0
Si/Al-rich  38.9 0.3 17.4 18.2 44.9
Misc. 4.2 0.0 0.0 57.8 17.0
Si-rich 1.3 0.6 16.9 44.5 38.6
S5-rich i.6 0.0 0.0 24.3 68.7
Totals 100.0 2.2 16.2 17.9 29.0

-65.3

50.0
48.2
19.2
25.2
0.0
7.0
34.6

>

[=X = Q=g Lo
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(= =N=N~F-F-]
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Client_Name Optimal Tecl
Client_Number Run 2
Project_Number ESH609172
Sample_Number 609970
Comment Beaker No.
Datafiles 204741 _ANGD
Mag Fields Grid

50 2.8290 6.945
200 2.1185 1.736
600 1.5478 0.579
Classes # Number %
S/Fe-rich 203 8.08
C-rich 140 59.25
S-rich 95 16.19
Si/al-rich 50 9.40
S/Ca-rich 50 0.90
Si/S/Fe-rich 27 2.08
Si-rich 22 4.01
Misc. 3 0.07
Fe-rich 1 0.03
Totals S 100.00

Size Distribution by Average

0.2
Classes Number % 1.0
S/Fe-rich 8.1 5.1
C-rich 59.2 71.6
$-rich 16.2 14.0
Si/Al-rich 9.4 40.9
S/Ca-rich 0.9 45.6
$i/s/Fe-rich 2.1 19.6
Si-rich 4.0 10.2
Misc. 0.1 ¢.0
Fe-rich 0.0 0.0
Totals 100.0 50.2

h.

257
9970.*

Wt %

62.63
3.30
8.17

10.40
2.78
3.3
1.88
0.49
0.03

100.00

1.0
2.5 5
55.6 30
27.6 0
78.2 6
52.2 5
0.0 33
58.9 19
81.4 8
0.0 48.
0.0 100.

9

42. 5.

Mass Distribution by Average Diameter
. 1.0 2.5

Classes Mass % 1.0 2.5 5.0
S/Fe-rich 62.6 0.0 1.6 6.4
C-rich 3,3 8.0 55.2 9.5
S-rich 8.2 0.2 19.3 16.6
Si/Al-rich 10.4 0.3 6.1 6.1
S/Ca-rich 9.8 0.1 0.0 4.2
$i/S/Fe-rich 3.3 0.2 5.1 4.4
Si-rich 1.9 0.5 16.6 14.3
- Misc. 0.5 0.0 0.0 5.9
fe-rich 0.0 0.0 0.0100.0
Totals 100.0 0.3 5.5 7.5

5 e 4 s w4 . .
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Aerodynamic Mass Distribution by Aerodynamic
2

.2 1.0 .5
Classes Mass % 1.0 25 5.0
3\

S/Fe-rich 62.6 0.0 1.1 3.8

C-rich 3.3 6.3 47.7 18.6

$-tich B.2 0.2 12.8 15.9

Si/Al-rich 10.4 0.2 4.2 5.8
S/Ca-rich 9.8 0.0 0.1 3.4 .
§i/5/Fe-rich 3.3 0.2 5.4 8.9 .
Si-rich 1.9 0.0 17.1 14.3 .
Misc. 0.5 0.0 0.0 5.9 .

Fe-rich 0.0 0.0 d.v .20.0
Totals 100.0 0.2 4.3 5.9 .
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Sheet 8 & 11

g:jeni_:ame Optimal Tech.
ient_Number Run 3 -
Project Number ESH609172 Rppendix C
Sample_Number 609971
Comment Filter No. 296
Datafiles 204741_B\609971.*
Mag Fields Grid
50 9.7776 6.945
200 1M1.7776  1.736
600 4.0084 0.579
Classes # Number % Wt %
SifAl-rich 253 28.53 62.57
C-rich 242 47.76 28.12
Si-rich 53 1.61 5.26
Misc. 16 1.02 2.%90 Table !
S/Ca-rich 3 1.06 0.28
S-rich 3 0.03 0.27
S/Fe-rich 1 0.00 0.1
. Fe-rich 1 0.00 0.50
Totals 572 100,00 . 100,00

Size Distribution by Average Diameter (microns)

2 1.0 2.5 5.0 1to0.0
Classes Number % 1.0 2.5 5.0 10.0 50.0¢ >>>
Si/Al-rich 28.5 53.3 40.9 3.8 1.7 0.4 Q.0
C-rich &7.7 76.3 22.8 0.8 0.1 0.1 0.0
Si-rich 1.6 25.9 25.9 44,17 3.9 0.1 0.0
Misc. 1.0 0.0 81.3 18.5 0.0 0.2 0.0 Table 11
S/Ca-rich 1.1 594 3921 1.5 0.0 0.0 0.0
$-rich 0.0 0.0 0.0 9.4 0.0 3.6 0.0
S/Fe-rich 6.0 0.0 0.0 0.0 0.0100.0 0.0
Fe-rich 6.0 0.0 0.0 0.0 0.0100.0 0.0
Totals 100.0 467.9 28.7 2.6 0.6 0.2 0.0
Mass Distribution by Average Diameter {microns}
0.2 1.0 2.5 5.0 10.0
Classes Mass ¥ 1.0 2.5 5.0 10.0 50.0 >>»
Si/Al-rich  62.6 1.2 5.6 8.6 55.8 48.9 0.0
C-rich 28.1 3.2 13.8 5.3 5.2 72.5 0.0
Si-rich 5.2 1.1 2.2 $1.2 23.9 N.7 0.9
Misc. 2.9 0.0 14.8 24.4 0.0 60.8 0.0 Table I11
s/Ca-rich 0.3 1.6 43.4 55.0 0.0 0.0 0.0
S-rich 0.3 0.0 0.0 3.0 0.0 &.0 0.0
S/Fe-rich 0.t 9.0 0.0 0.0 0.0100.0 0.0
Fe-rich 0.5 0.0 0.0 0.0 0.0100.0 0¢.0
Totals 1000 1.7 8.0 11.0 25.1 54.1 0.0
Aerodynamic Mass Distribution by Aercodynamic Diameter (microns)
0.2 1.0 2.5 5.0 10.0
Classes Mass % 1.0 2.9 5.0 10.0 50.0 >»»>
Si/Al-rich  62. 0.5 5.3 5.5 19.2 &9.5 0.0
C-rich 28.1 2.3 1A.g 5.3 5.2 72,5 0.0
Si-rich 5.2 0.0 3.2 47.0 331 1.7 0.0
Misc. 2.9 0.0 14.8 18,6 5.7 60.8 0.0 Table IV
§$/Ca-rich 0.3 1.6 43.4 0.0 S55.0 @¢.0 0.0
S-rich 6.3 0.0 0.0 3%.0 0.0 656.0 0.0
S/Fe-rich 0.1 0.0 0.0 0.0 0.0100.0 0.0
Fe-rich 0.5 0.0 0.0 0.0 0.0100.0 0.0
Totals 100.0 1.0 8.2 B8.06 1.8 &7.0 0.0
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Client_Name Optimal Tech.
Client_Number Run 3
Project_Number ESH609172
Sample_Number 609972
Comment Filter No. 258
Datafiles 204741_C\G09972.*
Mag Fields Grid

.50 2.5789 6.945
200 44501 1.736
-600 5.9262 0.579
Clagses # Number % Wt %
S/Fe-rich 181 7.74  56.07
Si/S/Fe-rich 75 4.63 15.68
Si/Al-rich 83 11.53 1.20
S-rich 72 17.15 6.87
C-rich 130 52.27 2.97
S/Ca-rich 26 1.53 .5
Si-rich 26 4 .32 2.17
Misc. 5 0.78 1.10
Fe-rich 1 0.05 0.44
Totals 569 100.00 100.00

Size Distribution by Average Diameter {(microns)
1.0

Classes

Number
S/Fe-rich 7.
Si/S/Fe-rich 4,
SifAk-rich 1.
S-rich 17.
C-rich 52.
S/Ca-rich 1.
Si-rich 4,
Misc. 0.
Fe-rich 0.
Totals 100.

Mass Distribution by Average Diameter (mic

Classes Mass %
S/Fe-rich 56.1
§$i/8/Fe-rich  15.7
Si/Al-rich 11.2
S-rich 6.9
C-rich 3.0
S/Ca-rich 3.5
Si-rich 2.2
Misc. 1.1
Fe-rich 0.4
Totals 100.0

Aerodynamic Mass Distribution

Classes Mass %
S$/Fe-rich 56.1
Si/s/Fe-rich  15.7
Si/Al-rich 11.2
- S$-rich 6.9
C-rich 3.0
s/Ca-rich 3.5
Si-rich 2.2
Misc. 1.1
Fe-rich 0.4
Totals 100.0
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" -RJ LeeGroup, Inc. Bppesdix

- 350 Hochberg Road » Monroeville, PA 15146
412/325-1776 » FAX 412/733-1799

QOctober 8, 1996

Mr. Todd Starner
PA DEP
o~ Source Testing Section

RE:  Sample Preparation Processes
- Dear Mr. Stamner:

-~ Please find below summaries of the sample preparation procedures for probe rinses and
quartz/glass-fiber filters.

Preparation of Probe Rinse

Preparation for CCSEM involves resuspending the evaporated particulate matter with
approximately 50 ml of filtered acetone. The acetone/particulate mixture is ultrasonically
agitated for several seconds to break apart any loosely-bound agglomerate particles. An
aliquot of this mixture is poured into a vacuum filtration device onto a 47 mm, 0.2 yum pore
size polycarbonate (PC) filter. After redeposition, the PC filter is examined using optical
light microscopy to ensure uniformity of particle loading and proper areal concentration.
An unacceptable filter (i.e., too lightly or heavily loaded) is reprepared. The accepiable
filter is mounted on a carbon planchet SEM stub. This is accomplished by removing a
section (~1.5 cm?2) of the PC filter using a clean scalpel blade and placing the section face
up on the SEM stub. Colloidal graphite adhesive paint is used to secure the filter to the
stub. The final step in the preparation process involves coating the filter with a thin layer of
carbon using evaporative deposition under vacuum techniques. The carbon coating does
not interfere with the analysis and is used to dissipate the electrical charge (i.e., uneven
illumination) induced by the electron beam.

Preparation of Quartz & Glass-Fiber Filters

Preparation of glass-fiber and quartz filters is performed by liberating the particulate matter
and depositing it onto a PC filter. The removal of particles from the original filter must be
accomplished in a manner that will maintain the original characteristics of the particulate
matter. The method of redeposition begins with an examination of the original filter by
optical light microscopy. While this analysis is not performed in a quantitative manner, it
can provide valuable information about the characteristics and size distribution of the
sample. Each filter is also examined for any defects such as holes, signs of inadequate
sealing, or the growth of mold or fungus that would invalidate the sample. Extraction of
the particulate matter from the original sample is accomplished through a pressurized {luid
flow process. Initially, several disks are removed from a glass-fiber or a quartz-fiber filier
using a 1.2 cm diameter brass punch. For each sample, a filter disk is placed in a pressure
filtration holder. Perforated stainless steel screens (~130 ywm mesh size) are used to secure
the filter in the filtration holder and to minimize the redeposition of large fibers from the

Monroeville, PA « San Leandro, CA « Washington, DC « Houston, TX « Richland, WA
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filter. Silicon tubes are attached to both openings of the pressure filtration holder. While
applying pressure, filtered acetone is forced through the non-exposed side of the filter
flushing particles from the filter. The total quantity of particulate matter available for
redeposition is controlled by varying the number of filter disks extracted for each sample.
The acetone/particulate mixture is collected in a clean beaker. The particles are redeposited
onto a 47 mm, 0.2 pm pore size PC filter by pouring the acetone/particulate mixture into a
vacuum filtration device. After redeposition, the PC filter is examined using light
microscopy to ensure uniformity of loading and proper areal concentration. An
unacceptable filter (i.e., too lightly or heavily loaded) is reprepared. The acceptable filter is
mounted on a carbon planchet SEM stub. This is accomplished by removing a section
(~1.5 cm?) of the PC filter using a clean scalpel blade and placing the section face up on the
SEM stubs, Colloidal graphite adhesive paint is used to secure the filter o the stub. The
final step in the preparation process for CCSEM involves coating the filters with a thin
layer of carbon using evaporative deposition under vacuum techniques. The carbon coating
does not interfere with the analysis and is used to dissipate the electrical charge (i.e.,
uneven illumination) induced by the electron beam.

If you have any questions concerning the above information, please feel free to call me.

Sincerely,

S ue Seludunfi

Steven F. Schlaegle
Project Manager
Environmental Services

SFS:dls
c: Paul Jadlowiec, Optimal Technologies e
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Vm
SQRT(dP)

Ts
Tm
CcO2

CO+N2

Vw(std)
Ms
Vim(std)
Vs

Bws

Qs

Qsd
I

Cs
E
Ebtu
C's

Ebtm
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DUQUESNE LIGHT COMPANY
ELRAMA POWER STATION
SEPTEMBER 18, 1996

PROJECT NO. 570

PARTICULATE AND CARBON MONOXIDE EMISSIONS

DESCRIFTION

Duration of lest, min.

Dry sample volume (mecter conditions), cu. fi.
Avernge of square roots of pitot pressure , in. water

Onifice pressure drop, in. water

Average stack temperature, deg. F
Average dry gas meter temperature, deg. F

CO2 in stack gas, %
02 in stack gas, %
CO and N2 in stack gas, %

= Barometric pressure, in. Hg,

H B ononun b0 a

oA

I

I

[

[ I T 1 |

1] (1]

H n

Static pressure, in. water

Stack pressure (absolute), in. Hg.
Pilot correction factor, dimensimtless

Dry gas meter correction factor

Driameter of nozzle, in.
Diameter of stack, ft.

Velume of liquid collected m imapingers and silica gel, mxl

Front half caich, mg
Back half catch, mg
Total particulate catch, mg

Carbon monoxide concentration, ppm

Boiler heat input, mmBtu/hr

CALCULATED VALUES

Area of the nozzle, sq. ft.

= 120 120
= 65.95 64.952
= 0.905 0.875
= 1.010 0.986
= 123.9 123.8
= 738 744
= 9.00 10.20
= .80 820
= 8220 81.60
= 29.02 29.10
= 0.50 -0.50

It

034

o

26.0
196.9

(I

[}

247
4864

28.98 29.06

0.84

0.989 0.989
0.1880 0.1880

260
163.7

210.90 8452
0.008 0.005
210.908 84.525!

822
4398

120

65.005

0.877
0.989
124.1

846
10.07

7.93
82.00
2902
-0.50
28.98

0.84
0.989

0.1880

260
175.0

141.70

0.005

141.705

60.3
4864

Arca of the stack, sq. ft. = 530929y 530929 530929
Dry molecular weight of stack gas, dry basis, IbTb-mole = 29.79v"  29.96 29.93
Volume of liquid collected, cu. fi. = 9.268 / 7.705 8.237
Molecular weight of stack gas, wet basis, Ib/lb-mole = 2827 / 2863 28.50
Dry sampie volume (standard conditions), dscf = 62.713 7 61858  60.582
Stack velocity, fifsec = 54.87 52.64 52.96
Moisture content of the gas stream, % = 12.9 11.1 12.0
Stack gas flow, acfm = 17147924 /1676336 1687080
Stack gas flow, dscfm 13334397 1309511 1299876
Isckinetic ratio, % 107.9 108.4 107.0
PARTICULATE EMISSION SUMMAR .
Particutate concentration, gr/dscf = 0.052 00217 0036
Particulate emission rate, Ib/hr = 594 236 J’ 401
Particulate emission rate, (b/mmBitu = 0.122 0.048 0.082 v
CARBON MONOXIDE EMISSION SUMMARY
Carbon monoxide concentration, ppm = 2585 86.15 s 6325 °
= Particolate emission ratc, [o/br = 150// 491 - 3587
Particulate emission rate, lb/mmBtu = 0.031 0.100 - 0074

RUN NO. I RUNNQG. 2 RUN NQ. 3 AVERAGE

120
65.303
0.886
0.995
123.9
776
9.76
831
£1.93
29.05
~0.50
29.01
0.84
0.989
0.1880
26.00
178.5
145.71
0.006
14571
55.7
4875

1.9285-04'/ 928E-04 1.928E-04 1.928E-04

530.929
29.89
8.403
2847

61.718
53.49
120

1703963

1314275
107.8

0.036
410
(.084

38.42
333
0.068




SYMBOL

Theta
Vm
- SQRT({dP)
dH
- Ts
Tm
co2
- 02
CO+N2
- Pbar
Pa
Ps

FEEESFR =<8

%PM-10
%PM-10

An
- A

Md
Vw{std)
Ms
Vm(std)
Vs

Bws

Qs

Qsd
1

Efh

MnMal'M-10
MaMfPM-10

MaPM-10

PM-10Cs
PM-10E
FM-10Ebm
PM-10%

[ T I I |

LI | | Il I
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DUQUESNE LIGHT COMPANY

ELRAMA POWER STATION

SEPTEMBER 19, 1996

PROJECT NO. 570

PM-10 EMISSIONS

DESCRIPTION

Duration of test. min.

Dry sample volume (meter conditions), cu. fi.
Average of square roots of pitol pressure , in. water
Orifice pressure drop, in. water

Average stack temperature, deg. F

Average dry gas meter temperature, deg. F
CO2 i stack gas, %

02 in slack gas, %

CO and N2 ip stack gas, %

Barometric pressure, . Hg,

Static pressure, in, water

Stack pressure (absolute), m. g,

Pitot correction factor, dimensionicss

Dry gas meter correction factor

Diameter of nozzle, in.

Dizmeter of stack, [t

Volume of hiquid collected in impingers and silica gel, ml
Weight of particulate in acetone rinsc, mg
Weight of particulate on filter, mg

Front half catch, mg

Boiler heat input, mmBtuhr

Percentage of PM-10 in acetonc rinse, %
Percentage of PM-10 on fitter, %

CALCULATED VALUES

= Area of the nozzle, sq. ft.

LI VI | N C R

Area of the stack, sq. ft.
Dry molecular weight of stack gas, dry basis, Ib/Ib-mole
Volume of liy..d collected, cu. fi,

Molecular weight of stack gas, wet basis, Ib/lb-mole
Dry sample volume (standard conditions), dscf

Stack velocity, fi/sec

Moisture content of the gas stream, %

Stack gas flow, acfm

siack gas flow, dscfm

Isokinetic ratio, %

Front half emission rate, Ib/hr

Weight of PM-10 in acetone rinse, mg

Weight of PM-10 on filter, mg
Total weight of PM-10 catch, mg

= PM-10 concenitration, gridscl

Il

I}

PM- 10 emission rate, lb/hr
PM-10 emnission rate, Ib/mmBtu
PM-10 emission , % of front half particulate

ttH

o0 0o

I

hou

| I

i

| T | A T | R

o

PM-10 EMISSIONS

o

120
65.953
0.905
1.010
1239
73.8
9.00
8.80
82.20
29.02
-0.50
28.98
0.84
0.989
0.1880
260
196.9
119.90
91.00
210.90
48604
240
322

1.928E-04
530.929
2979
9.268
28.27
62.713
54.87
129
1747924
1333439
107.9
593
28.78
2930
58.08

0.014
163
0.034
275

Sheat & of ©

ﬂpp\méw D

120
64.952
0.875
0.986
123.8
74.4
10.20
8.20
81.60
29.10
-0.50
29.06
0.84
0.989
0.1880
26.0
1637
28.87
5565
84.52
4898
211
65.3

1.928E-04
530.929
2996
7.705
28.63
61.858
5264
11.1
1676886
1309511
108.4
237

6.09
36.34
42.43

0.011
119
0.024
50.1

120
65.005
0.877
0.989
1241
84.6
10.07
7.93
82.00
2902
-0.50
28.98
0.84
0.989
0.1880
26.0
175.0
76.00
65.70
141.70
4864
17.4
33.0

1.928E-04
530.929
2993
8.237
28.50
60.582
52.96

12.0

1687080 -

1299876
107.0
402
13.22
2168
3491

0.009
99
0.020
24.6

RUN NO. 1 RUN NO. 2 RUN NO. 3 AVERAGE

120
65.303
0.886
0.995
123.9
77.6
9.76
3.31
81.93
29.05
-0.50
29.0]
0.84
0.989
0.1830
26.00
178.5
74.92
70.78
145.71
4875
208
43.5

1.928E-04
530929
29.89
8.403
2847
61.718
53.49
12.0
1703963
1314275
107.8
411
i6.03
2911
45.14

0.011
127
0.026
340
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El raaa Powar Station
Sample Calculations—Run Mol
PARTICULATE AND CO EMESIONS
Equation &1
\/M ) = (tﬂ.é‘{oR/‘nﬂs) ( 65253 d<t) (0959)
(aq,.c»a in Hg +_( 1,010 inHBON

3.6 mhgo ity | = €20 113 dsct
533.8°R }

Bquation &~
Vissrg® (004707 88/4m) (|96 gm) = 2,268 scb

Equad-lcw\ 3
Bug=9.268 scV/(q.368 sef + @ T3 dsch) = @129 or

039 X oo % = 129 %

Equqﬁ’lcm ¥ i § |
mi= (owy V[ 9.00% )+ (0.32) (8.90 %)+ (0.28) ( 3220 75)
= 2979 16/lb-aole

p—— et ————

EA‘?\JQT{OV\ aA—5
M= 2979 Ib/lb-Mo/e (1-0.39) + 18.0(0.129)
= &g &1 lé/lb—mofe
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Sample. Calculation — Bun Mo. /

Equation 2—¢

Ps=29,04 in tg+ (—0.0 In HSV ) :3&?8}" Hg.

Equation 3-8
T's =H60 + 123.9°F = 383.9°R

Equation az) e \
- ( (1b/lb-role) (TnHg
6= 8549 (Sec) (oK) (inFe)

5337 °B Léz
((as...cr? ints) (3337 ’b//A-Ma/e_)) 54,81 44f5ec

(0.94) (0905 in Hz0)

A - Crass Sectioml Area of Stac ik
pz T 26)%y = s3o.999 442

Equation 3—10
4= 3,600 Secfhr (-01127) (54,87 fsec) ($30.929 £12)

J2 2 229 - J.
(,5 3o‘3°ﬁ') g—a%‘_%"i%{%‘)— 80,00 6,33 | Sc—pr/hr or

(.30 0%, 321 &c-p/hr\) (1 ’\T‘/GOM]'\) = £, 333, 439 dctfm
Eqvq+wn 5-7
T = lLico) (583 f—i*’R\[(o 00366 In Hy -H?’/m/—R")(!‘?éctm 1)+
((659533c*)(0:987)/523,:8°R) (2905 intg
(1,016 In KO /(136 nHaC/in Hy ))]/(‘ 60 sec/mn ) (130 min)
(5187 Hisec) (28.9 in Hy) (O.0001925 1)
= 107.9 %

L L o  Sheet /-fog_‘é
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g(rqua-sne Light Company

rama. Bwer Station
Sample Calculations — Run Ne. !
Equation §-6  ( farticvlate Emissions)
Cs= (p.015Y Mg /grain ) ( 210,908 Mg/gams dscf )
=008 grawfdf or (0.052 grain/dsel)
(4 16 /7000 gram )= 743 xr0”6 E’b/clsc-ﬁ

E =(7.43 %676 b/dsch) (80,006 ,3a1 dschf hrk 594 lb/hr

Eus 71 1bfbr [(1567 mmBhsfhr) = 0:123 [b) mem BTy

Carbon Mopnoxide Eewmissions

E = (25 85 pom) (8G006,331 3sWhr) (28 1b/Ibnple) /
336,000, c0C -L\‘F/LB-wo/e = 150 [b/hr

E&J— 155 r[s/h-,/‘{?é‘f mMm Btv/ by = OO HZZMM Gfe
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Sawmple }ﬁ[Cofqﬁom’ Run Mo 1
,P O E MISSIonS

Fh=119.90 mg +q 0O mg = 21030 mg
At

Mn Ma P-lo= C.;Wo% fhoo) (119,90 mg) =2878 mg
Mn M om-lo= (3248 %/loo ( 9100 »/9) 29.30 Mg
Mn PM-lo= 2873 Mc\a)-i-ag 30 g = ﬁ‘&o&'mg N

= -

Pm-locs = (Corsy m8/3raln) (5808 »49/69:::3 dscf )
—Q_Ql_'f_gra_lds_ﬁ or (o oltfgrmn/dsc-o-)
C [ \b/7ooo 3mm) = .04 Xto™ ‘5‘£b/<:1:~3c.-(é
pm-10E =(3.04 ¥io~€ IbfdscP) (89,006,331 42 [hr)
= 163 \b/hy
Eot = 163 1b/hr /(564 rim BF0) hr) = QOB []upm By

~ | @3 l&fhr
7% = e (100 725 %
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TYPE S PITOT TUBE CONSTRUCTION SPECIFICATIONS

TYPE S PITOT TUBE NO. [ 4] Rt pATE_9-/171-96 _ tEcENICAN P J
Proba

CONSTRUCTION STANDARDS .

t. Dt - between 0.48 and 0.96 centimastars
9. Pa=Pb 108601 5P 516001

3. s1,02<W0

4. Bt , 02<¢

g. 250.32¢m

0. WS008 ¢cn

= Y

s B JSt
s-s0t P\A;I i i Qe -
. Ot = ___Oﬁi.&_ l w
Pee__1.371 ais Q
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Client
Location
Date
Technician

She.,nji' AG‘P (o
prqméi)f E

TYPE S PITOT TUBE ALIGNMENT SPECIFICATIONS

Duguesne Light Company
El rama Powrer St ARITOT ALIGHNMENT STANDARDS :
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STACK GAS THERMOCOUPLE CALIBRATION

Client: Duquesie Luyht Company

Location: E {ra~e Pow or Stection

Date: Q_ -A0-96

Technician: Pecul Jué[owi{’g

TEMPERATURE i
SOURCE TEMPERATURE REFERENCE % DIFFERENCE

Cweter Bdh| 30°F | 130°F | 0%
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DRY GAS METER AND ORIFICE CALIBRATION

08/01/96 OPERATOR: JEP . CONSOLE: 80900

WET TEST METER GAS VOLUMES AND TEMPERATURES

Orifice Initial Final Net Avg.
Manometer { Reading . , Reading Volume Temp.
Setting fi Temp. ft Temp.
(in. H20) " (ch (deg F) (ch) (deg F) (1) ¢
Vw Tw Vw Tw Vw Tw
1.00 0.000 67.0 5.001 67.0 5.00] 67.0
1.50 0.000 67.0 5.000 67.0 5.000 67.0
2,00 0.000 67.0 5.000 67.0 5.000 67.0
3.00 0.000 67.0 5.000 67.0 5.000 67.0

DRY TEST METER VOLUMES AND TEMPERATURES

Orifice
Manometer Initial Final Temperature Net Avg.
Setting Reading Reading inlet Outlet Volume Temp.
(in. H20) | (cf) (cf) (deg ©) (deg ©) () (deg 1)
Vd vd Ti Td Vd Td
1.00 309.151 314.348 86.0 79.0 5.197 82.5
1.50 315.373 320.555 88.0 80.0 5.182 84.0
2.00 321.593 326.762 85.0 79.0 5.169 . 82.0
3.00 327.798 332.990 87.0 79.0 5.192 83.0
Orifice Total Barometer
Manometer Test Reading Gamma delta H
Setting Time Inches 0.988 1.886
(in. H2Q) | . (min.) {"Hg) 0.992 1.944
1.00 + 9.217 29.23 0.990 1.996
1.50 7.650 29.23 0.985 2.001
2.00 6.700 29.23 '
3.00 5.483 29.23 Average 0.989 1.957




Dugquesne Lt’8k+ Co.
Elvrawma Power Station

NOZZLE CALIBRATION DATA FORM

Sheet 5.‘7p 10
Qppondly E

¢
Date Cf*l—'_’__qe Calibrated by fbﬂi\ thLcl loumg!
Nozzle Nozzle Diameter® b
identification D, . D,, Dy, . AD, D, .oC
number mm_(in.)! mm (in.) { mm {(in.) | mm (in.) avg
9-18- 96 0:i88 | 0.1g% | 0:i8% 0,000 |0/1850
l%fhausff”ﬂCK- ' '
‘&)()f(‘% TQS-IL
wheret
aD1 2.3, = three different nozzles diameters, mm (in.); each
terse dlameter must be within (0¢.025 mm) 0.001 in.
b AD = maximum difference between any two diameters, mm (in.),
AD <(0.30 mm) 0.004 in,
© b = average of D,, D,, and D,.

avg
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Rppendix &
OPTIMAL TECHNOLOGIES, INC.
SOURCE TESTING INSTRUMENT CALIBRATION RECORD

Client: Du.ﬁ,y?.}'ﬂt L ijf Zlrowen %L“{Z" Proj #: 570
Location: V'Steck 5t Date: 9/19/9 &
Run #'s: /. 2, 7 Inst. Supplier: /Dy fniral

Parameter: _CO’ KAGE € o Seem Inst. Manufacturer_ TECU ¢9 C

Operators: N Sys. Bias-Inst._2%t S.Train._29¢
¢ Response Time (sec.)__¢/{zseC

RUN #_L Start Time:_Z.<C_ Stop Time:__ /ot Tust HovyaU=> SEGrpin

Cal. Gas Pre-Test Post-Test %
?'(< Cone. Inst. Chart Logger Inst. Chart Logger brift
N 24l 0.0 O -0, S
?8)\\ 29/ 25/ 291 | 2o 290 |-0.2%
go.6 77 27 § 27 27 Q7%
FAYR AY 24 2y 2y C
9.9 2.9 25 1 9.0 &7 O
RUN # X Start Time: {2 ¥ Stop Time:_(3: Y&
Cal. Gas Pre-Test ' Post-Test %
i Cone. Inst. Chart | Logger inst. Chart | Logger Drift
_ ‘< 2 A 01 ~0\ -Q. 2 -03 —
‘,Q\T“/ z U 220 290 f ze% 289 [~0-27%
g . 17 77 Qe 7€2] O 12
25.3 Zy Y A3 23 ~0.27%
7-7 7.0 7 L ag° 2-7 P
RUN#.3  Start Time./ 35 _ Stop Time: {6 35
Cal. Gas N Pre-Test Post-Test %
Cone. Ihst. Chart Logger Inst. Chart Logger Drift
: ‘{\ ZA -0 A ~0.3 RO - .3 _
’\)\p 2l 291 291 _§ 93 252 140.2%
@ oo 5 77 77 76:8 o
25y A LA EEXA 254 1-04%
99 9.0 9.0 9.8 g f=0.u2
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Scott Specialty Gases, Inc.

S14TEASTON ROAD, P.0. BOX 310, PLUMSTEADVILLE, PA 18948-0310 (215) 766-8961 FAX: (215) 766-0320
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS
Customer Assay Laboratory
Control Analytics Scott Specialty Gases, Inc. Purchase Order 713
C/O Optimal Technologies 6141 Easton Road Scolt Project # (1-75952-001
575 William Pitt Way P.O. Box 310
Pittsburgh, PA 15238 Plumsteadville, PA 18949-0310

"' ANALYTICAL INFORMATION
This certification was perfornied according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards,
1 Procedure #G1, Section Number 3.0.4; September, 1993, oo /
Cyli.nder Number ALMO054076 .7 Certification Date 02-13-96  Expiration Date 02-13-98

" Pn!vlous Cettiﬂcatlon Dates  None
; . R r" 3
o mn{zm LINDER B . s .
. ---*-:mmgonenl * : Certified Concentration Analytical Uncertainty*
£, 50 5. JCATBON monoxide 9.9 ppm : $1% NIST Traceable

S Balance Gas: Nitrogen

!;-ﬁ.‘s. .

‘fDomt use when cylinder is less than 150 psig.
s JAnalytioal uncertainty ls inclusive of usual known error sources which at least includes precision of the measurement proceases.

L% A
AN _RMQE_S_M . .
Expiration Date . .Cylinder Ntmber - . Concentration
- 12-06-96 “ALMO022322- _ 10.08 ppm CQO in N,
e g ATI .
wadit - Il'lstrumenVModeVSerial # Last Date Calibrated Amnalytical Principle

CO: Horiba/CFA310A/474091 01-19-96 NDIR

- “ANALYZER READINGS (Z=Zero Gu R-Reference Gas - T=Test Gas  r=Correlation Coefficient)
' .. Components  First Triad Analysis B Second ‘Triad Analysis . Calibration Curve

Carbon monoxide [ Dote: 020696 Responae Units: Volts | [ Date: 021396 Response Units: Volts | | Concentration= A+ Brs GuZs s B3
N A Z1=0.0016 RI=0.4102 T1=0.4654 21=00022 RI1=04136 TI=04053 | | =0.99998 NTRM2635'
R2~04100 72=0.0002 T2-04056 R2=04124 72=00012  T2=0.4060 Constanty: A=4.6971F-02
Z3=00000 TI=0AM47 . R3=0.4092 Z3~00013 T3=04043 R3=0.4103 B=2 4175E+01 C=0.0000E+00
Avg. Conc. of Cust. CyL' 9prm Avg. Con. of Cuat. Cyl. 9.9F ppm D=0.0000E+00 E=0.0000E+00 5.

bk e R

Boswell
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A _Scott Specialty Gases, Inc. Pppendis E

6141 ENSTON ROAD, P.O. BOX 310, PLUMSTEADVILLE, PA 18046-0310 @‘W

- \_-.'-*.t‘l .

'CERﬂFleTE OF ANALYSIS: EPA PROTOCOL GAS":

c““'m-ﬂ‘ T Assay Laboratory :

Control Aru]vtics . \agg}: Specialty Gases, Inc. Purchase Order 71) o
C/O Optimal '1%F~fogies “PamteniRoad Scott Project # 1-75952-002
575 William Pitt Wey P.O. Box 310 '
Pittsburgh, PA 15238 Plumsteadville, PA 18949-0310

ANALYTICAL INFORMATION
- Thisa certification tas performed according to EPA Traceability Protocol For Assay & Cer tification of Gaseous Calibration Standar.

-

i Procafrtre #G1, Section Numtber 3.0.4; Seplemba' 1993 % ~
N Cyli dcr Number AAL14824 s Certiﬂcation Date 02-06-96  Expiration Date 02-0n ~: )
53- o ! dt:r Presswre 2000 psigt -~ - Previous Certification Dates  None Q
..g“'.- L R . .
?@;mfzm CYLINDER . *
. ‘Coinponents Certified Concentration Analytical Uncertainty*
- 53Cafbpn monoxide 25.3 ppm ' 11% NIST Traceable

T Baldnce Gas: Nitrogen

nol use when cylinder is lesy than 150 paig.
Kﬁl.!zuml uncertainty s inclusive of usual known error sources which at least includes precision of the sieasurement processes.

_Egmﬂ ENCE STANDARD
o Expiration Date ~ Cylinder Number Concentration
07-31-97 CLMO0036767. 29ppmCOinN;
e UMENTATION :
e o Inn&umenVModel/Serial # Last Date Calibrated N Analytical Principle
CO" Horlba/CFABlOA/47409] 01-15-96 : . NDIR

#* . "ANALYZER READINGS (Z<Zero Gas R=Reference Gas T=TestGas _r=Correlation Coefficient)

R :@Cﬂmpnnems First Trlad Analysis * ° °  Second Triad Analysis Calibration Curve :
- NS
tur " "% %\kon monoxide | Date: 013096 Response Unlia: Volts | [ Dakes 02069 Response Unit: Volts | | Concentration=A+Bx+ Cx™+Dx>+Ex"
T t Z1=0.0014 R1=02226 Ti=0.2359 - | | ZI1=-0.0008 Ri=0.2209 Ti=-0.2360 ™0.99999 NTRM1678
. R2=0.2235 Z2=0.0013 T2»0.236) RI=02207 Z2=00010 T2=02337 Constants: Amd 6586E-02
’ 73~00011 T3~0.235§ R3=0.2230 Z3=00011 T3=0.2337 R3=0.2204 B=7.1443E+01  C=0.0000E+00

Avg. Conc. of Cust. Cyl 25.3 ppm Avg. Conc. of Cust. Cyl. 25.4 ppm D=0.0000£+00 E=0.0000E+00

Analyst Te ’ Boswell
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Scott Specialty Gases

6141 Easton Road, PO Box 310 Plumsteadville PA 18949-0310 PHONE: (215) 766-8861 FAX: (215) 766-0320
CERTIFICATE OF ANALYSIS: interference-Free™ EPA Protocol Gas

{5

Customer Assay Laboratory
CONTROL ANALYTICS Scott Specialty Gases, Inc. Purchase Orde1 7:3
CAO OPTIMAL TECHNOLOGIES 6141 Easton Road Scott Project # 75952034

575 WILLIAM PITT WAY Plumsteadville, PA 18949

PITISBURGH, PA 15238
ANALYTICAL INFORMATION

[v]

Siandards' Procedure Gl1; Sspitember, 1993

This cortification was performed riding to EPA I+ dility Protocol For Assay and Certification of G

Cylinder Nember AAL2] 186 Previous Certification Dates Certification Date  2/5/96
Cylinder Pressuret+ 1855 PSIG Expiration Date  2/3/99
ANALYZED CYLINDER .

Components ifi oncentration Analytical Accuracy*
Carbon Monexide ’ £0.6 ppm % 1% Directly NIST Traceable
Nltrogen Balance Gas

+ Do not use when cylindar pressure is below 150 psig.

* Analytical accuracy i inclusive of usual known error sources which al least include precision of the wrnen! processes
REFERENCE STANDARD

Type/Sample No. Expiration Date Cylinder Number Concentration

NTRA{1679 8/11/96 ALMO41543 97.1 ppm CO in N2
INSTRUMENTATION .
instrument/Model/Sertal # Last Date Callbrated Analytical Method

Nicolet FTIR/8220/AAB9300174 1/18/96 Scott Enhanced FTIR

ANALYZER READINGS (Z~Zero Gas R=Reference Gas T=Test Gas r=Correlstion Coefliclent)
Components First Trisd Analysts Second Trisd Analysis Calibration Curve ] -
CO | bac 129% [P Dere: 2376 [ — Concentration = AHBT+Cx24Dxt R Y 48
Ii= 0.00 Ri= 8710 TI= 82.4 It= .08 Ri= 97.10 TI= 08 R= 099999 Tueress "
: R1= 9713 2= 0.00 = 8d Ri= 9748 Pl ¥ = 8 Constanty: A= 4 55E01 -
_ Ii= 000 = 805 Ri= 9718 1= 022 = 307 Ry= 97.5% B= 288E.01 O= L8204
Avg. Concensradion: 30.5 Fpm Avg. Concentration: 30.8 Fpm D= 391206 E= L70E-09
; :
.-
Special Notes:
Analyst V Garren R. Kiloli
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Duquesne Licht

411 Seventh Avenue
P.O. Box 1930
Pittsburgh, PA 15230-1930

Mr. Joseph Pezze

PA Department of Environmental Protection

Regional Air Quality Manager

Eée Pooos |

(412) 393-6000

November 13, 1996
EAU(2):151-96

/ﬂ; d

Southwest Region ot SO’
400 Waterfront Drive / wese e
Pittsburgh,, PA 15222 res K 15577
,'9’ ? ScPr? =
Y
Dear Mr. Pezze: g / o M
v On September 18, 1996, Duquesne Light Company’s contractor Optimal

Technologies, Inc. (Optimal) performed total particulate, PM-10 and CO emissions tests

at the Elrama Power Station.

Based on the average of three runs, results indicate that

total particulate emissions are within the applicable emission limit of 0.1 lbs./MMBtu as
specified in 25 PA Code §123.11. The PM-10 and CO emissions tests were conducted to
comply with Condition #7 of RACT Plan Approval #63-000-014.

Enclosed are two (2) copies of the report for your use. Please contact Sharon
Stubbs at (412) 393-6098 should you have any questions.

" Enclosure

c: T. Starner, Harrisburg, DEP - w/ one(1) enclosure

Very truly yours,

Bt Lilsn .

Robert W. Orchowski
Manager of Environmental A ffairs

DELIVERING

‘;;\"" QUALITY
..x\"‘f IENEHGY
.n(_




COMMONWEALTH OF PENNSYLVANIA
Department of Environmental Protection
March 20, 1997
717-787-9483

SUBJECT: Sourbe Test Review

Dat- "*f’.é “ Elrama Power Station T
Union Township, Washington County

TO: Tom Joseph
Engineering Services Section
Southwest Regional Office

FROM: Bryon Richwine 5 K
Air Pollution Control Engineer

~ Source Testing Section
Division of Source Testing and Monitoring

THROUGH: L. Blaine DeHaven \(
Chief
Division of Sounrce Testing and Monitoring

Timothy R. Brooks /%2

Chief

Source Testing Section

Division of Source Testing and Monitoring

Duquesne Light Company operates four bituminous coal fired boilers at its Elrama Power
Station. Boilers 1 and 2 each have a heat input of 1,200 MMBtw/hr with an exhaust gas flow of
414,000 acfm, while Boilers 3 and 4 have heat inputs of 1,300 and 1,790 MMBtw/hr with exhaust
flows af 464,000 and 625,000 acfm, respectively. The combustion gases from these four boilers
are exhausted through air heaters, mechanical dust collectors, electrostatic precipitators, and wet
scrubbers prior to discharging to the atmosphere through a common 26 feet inside diameter stack.

On September 1%.1996 Optimal Technologies of Pitisburgh, Pennsylvania performed testing to
determine total particuiate (PADEP method 5), carbon monoxide (EPA method 10}, and PM10
(electron microscope scanning of the particulate front half) emissions in the outlet stack of

Duquesne Light Company’s Elramna Power Station to comply with condition # 7 of RACT Plan




Dﬁquesne Light Company -2- March 20, 1997

approval 63-000-014. The test runs were conducted in accordance with the preapproved test
protocol and appear to be representative of the actual emissions at the operating conditions at the

time of testing.
I3

The following information was extracted from the test report:

Particulate Emissions Summary:

Run No. 1 2 3

Test Date 09/18/96 09/18/96 09/18/96
Test Time 9:00-11:28 | 12:00-14:32 | 15:35-17:56
Flowrate [dscfm] 1,333,400 1,309,500 1,299,900
Emission Rate [Ib./hr] 594 236 401
Concentration [gr./dscf] 0.052 0.021 0.036
Emission Rate [Ib/MMBtu] [based 0.122 0.048 0.082
on heat input)

Isokinetic Rate [ %] 107.9 108.4 107.0
PM10 Emissions Summary:

Run No. 1 2 3

Test Date 09/18/96 09/18/96 09/18/96
Test Time 9:00-11:28 | 12:00-14:32 | 15:35-17:56
Flowrate [dscfm} 1,333,400 1,309,500 1,299,900
Emission Rate [lb./hr] 163 119 99
Concentration [er./dscf} 0.014 0.011 0.009
Emission Rate [Ib/MMBtu] [based 0.034 0.024 0.020
on heat input]

Percent of Total Particulate | %] 27.5 50.1 24.6
Carbon Monoxide Emissions Summary:

Run No. N 1 2 3
Test Date 3 09/18/96 09/18/96 09/18/96
Test Time 9:00-10:00 | 12:45-13:45 { 15:35-16:35
Flowrate [dscfm] 1,333,400 1,309,500 1,299,900
Emission Rate [lb./hr] 150 491 358
Concentration [ppm] [dry] 26 86 63
Emission Rate [lb/MMBtu] "based 0.031 0.100 0.074
on heat input]
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‘ March 20, 1997

Duquesne Light Company

cc: RACT File 63-000-014
Technical Support Section - Krish Ramamurthy

‘ Compliance and Enforcement - Scott Kepner
EPA/TRB

Reading File, Source Testing Section
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