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INTRODUCTION

1.1 Outline of Test Program. Stationary source sampling was Performec
Ogden Projects, Inc. at the Indianapolis Resource Recovery Facility in
Indianapolis, Indiana, from June 27 through 30, 1989. The testing wasg perfc
at Unit Nos. 1, 2, and 3 stacks. Table 1-1 ig a test log which Presents the

sampling locations, emissions measured, sampling methods, test dates, and rv
numbers.

1.2 Test Participants. Table 1-2 lists the personnel involved in the
program.
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Samplinq

Location

vnit No. 1
Stack

Unit No. 2
Stack -

Unit No. 3
Stack

Enissions
Measured »
—=asured

Pb ang gy
020 0,

Particulate
and BCl

2. 0y

Particulate
and HC)

2. 02

Particulate
and HCl

€02, 0

Sampling

Method

EPA 12/101a
EPA 3

EPA 5

EPA 23
EPA 25A
EPA 7B

EPA 5

EPA 3
RPA 23A

EPA 72

EPA 5

EPA 25A

EPA X

NO, = Nitrogen Oxides

TABLE 1-1

TEST LOG

Run Numberss»
Test ... Repetition - -
Date 1 2
6/29 1-8-M12/101A~1 1-8S-M12/101A-2 1-8-
6/29  1-8-M12/101A-M3-1 1-8-M12/101A-M3-2 1-gupy:
6/27 1-8-M3/BC1-1 1-8-M5/HC1-2 1-
6727 1-8-M5/HC1-M3-1 1-8-m3/BC1-M3-2  1_g.,
6/27 1~8<M25A-1 1-8-M25A-2
6/27 1-8-M7X-1 - -
6/29 2-8-M5/BC1-1 2-8-M5/BC1-2 2-¢
6/29 2-8~M5 /HC1 -M3-1 2-8-M3/HC1-M3-2  2-gups
6/29 2-8-425A-1 2-8-M25A-2 H
6/29 2-8-M7%-1 - -
&/30 2-8-M72-2 ---
6/28 I-8-M5/BC1-1 3-8-u5/80C1-2 3-8-
6/28 3-8-M5/8C1-43-1 3-8-M5/BC1-M3-2  3.gus,
6/28 I-8-M25A-1 3-8-M28A-2 3-
6/28 3-8-M72-1 ---
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TABLE 1-2
TEST PARTICIPANTS

Ogden Projects, Inc.

Indianapolis Resource Recovery
Facility

Environmental Elements Corporation

City of Indianapolis

Indiana Department of
Environmental Management

Entropy Environmentalists Inc.

ENTROPY

Ronald A. Zu
Test Coordir

Paul Claerbc
Test Coordir

Daryl Timby
Chief Engin

Claus Jorge:
Test Coordi.

Chuck Faunc
Process Dat

David Foste
Taest Observ

Daniel Jord
Test Observ

Matt Mosier
Test Observ

Mike Dicem
Test Observ

Raymond Sch
Test Observ

Gary L. Wil
Project Mar

Barry F. Ru
Project Sur

Allan P. Lc
Sampling Te

John J. Mit
Sampling Te

R. Lee Marc
Engineerinc

Clyde E. N:
Engineering

Bryan K. Gr
Laboratory

Matthew L.
Laboratory
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TABLE 2-1
CONCENTRATIONS AND EMISSION RATES SUMMARY

---------- Repetition .
1 2 _
Unit No., 1 Stack R
Concen., gr/pscr ac 12% co,
Lead < 1.82E-06 <« 1.76E-06 < 1.
Mercury 1.52E-04 8.88R-05 1.
Particulate 0.00637 0.0020s c
Concen., Ppmvd at 12% Co,
Hydrogen Chloride 34.7 10.9
Total Hydrocarbons as Carbon 3.81 3.07
Emission Rate, 1b/hr
Hydrogen Chloride — 14.7 4.64
Lead < 0.0012s < 0.00127 < 0.
Mercury 0.105 0.0643 o}
Particulate 4.08 1.32
Total Hydrocarbonl a8 Carbon 0.534 0.430 {
Unit No, 2 Stack
Concen., gr/pscp at 12% co,
Particulate 0.00378 0.00499 0.c
Concen., Ppmvd at 124 COy
Hydrogen Chloride 0.528 0.110 0
Total Rydrocarbong as Carbon 3.57 3.49 <
Emisgion Rate, 1b/hr
Hydrogaen Chloride 0.240 0.0438 0.¢
Particulate 2.60 2.99 z
Total Hydrocarbongs as Carbon 0.536 0.457 0.
Unit No. 3 Stack
Concen., gr/pscr at 12% co,
Particulate 0.00312 0.00111 0.00:

{continued next page)
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TABLE 2-1 (continued)
CONCENTRATIONS AND EMISSION RATES SUMMARY

---------- Repetition wme—me___
1 2 3
Unit No. 3 Stack
Concen., ppmvd at 12% co,
Hydrogen Chloride 0.656 0.492 0.202
Total Hydrocarbong 48 Carbon 2.68 2.81 2.30
Emission Rate, ib/hr
Hydrogen Chloride_ 0.301 0.209 0.0816
Particulate 2.16 0.711 2.14
Total Hydrocarbeons as Carbon 0.405 0.394 0.307
------------- Uit cmme
1 2 3
Nitrogen Oxides ag NO+ Run 1 Rup 2
Concen. , pPpmvd at 12% Co, 232 279 270 265
Emission Rate, 1bh/hr 128 145 142 130

ENTROPY
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TABLE 2-2

LEAD AND MERCURY TESTS SUMMARY

Unit No. 1 Stack

Test Date

Run Start Time
Run Finish Time

Test Train Parameters
Volume Of Dry Gas Sampled, SCP»

Percent Isokinetic

1-S-M12/101A-1 1-S-M12/101A-2

Flue Gas Parameters

Volumetric Air

SCPM*, Dry
ACPM, Wet

Flow Rates

Temperature, Degrees F

Percent Excess
Lead Results
Concentration,
Concentration,
Emission Rate,
Mercury Results
Concentration,
Concentration,

Emission Ratae,

Alr

gr/DSCF*
gr/DSCF at 12% CO2

lb/hr

gr/DSCP»
gr/DSCP at 12% CO2

1b/hr

6/29/89 6/29/89
820 1130

1035 1382
107.37s 108.311
109.0 106.9
101,530 104,396
186,348 188,731
294 293

91 91
1.44E-06 <« 1.42E-06
1.82E-06 <« 1.76B-06
0.00125 <« 0.00127
1.208-04 7.18E-05
1.528-04 8.88E-0S
0.105 0.0643

* 68 Degrees F -~ 29,92 Inches Mercury (Hg)

ENTROPY
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TABLE 2-3
NITROGEN OXIDES TESTS SUMMARY
Unit No. 1 Stack

Run Date

Run Start Time
Run Finish Time

parameters Per Run

Og, % by Vol., dry
COp, % by vol., dry*

Nitrogen Oxides as NO-

Concentration,

ppawvd
ppmvd at 12% CO3

Emission Rate, lb/hr**

» From plant process data.

e+ Calculated from facility F-factor and average ste

NO, test.

ENTROPY

1-S-M7E-1
6/27-28/89

1000
1000

9.9
9.8

190
232
125

am flow during



TABLE 2-4

PARTICULATE AND HYDROGEN CHLORIDE TESTS SUMMAF

Unit No. 1 stack
l-8-M5/HCL-1 1-8-MS5/H
Test Date 6/27/89 6/27
Run Start Time 11158 1
Run Finish Time 1241 1.
Test Train Parameters
Volume of Dry Gas Sampled, scps 49.301 49.:
Percent Isokinetic 106.7 10¢
Flue cas Parameters
Volumetric Ajr Flow Rates
SCFM*, Dry 94,548 94,5
ACPM, Wet 171,209 in,2
Tcmpcrature, Degrees p 291 2
Percent Excess Air 89 ¢
Particulate Results
concentration, gr/DSCF» 0.00504 0.001¢
Concentration, gr/DSCP at 12% co2 0.00637 0.002¢
Emission Rate, 1lb/hr 4.08 1.z
Bydrogen Chloride Regults
COnccntration, Ppavd 27.5 8.6
COncontration, Ppmvd at 12% co2 34.7 10.
Emission Rate, 1b/hr 14.7 4.6
* 68 Degrees F . 29.92 Inches Mercury (Hg)
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TABLE 2-5

TOTAL HYDROCARBONS TESTS SUMMARY

Unit No.

Run Date

Run Start Time
Run Finish Time

volumetric Air Flow Rate, Dry SCFM*

Total derocarbon as Carbon Results
concentration,
ppmvd
ppmvd at 12% co2

Emission Rate, 1b/hr

1 Stack

1-S-M25A-1

6/27/89

1215
1310

94,548

3.02
3.81
0.534

* From concurrent particulate/ﬂcl testing.

ENTROPY

1-S-M25A-2

6/27/89

1430
1525

94,573

2.43
3.07
0.430

1-S-M25a-3

6/27/89

1655
1750

98,502

1.38
1.73
0.254



TABLE 2-6
NITROGEN OXIDES TESTS SUMMARY
Unit No. 2 Stack

2=-S~-M7E-1 2-8-M7E-2
Run Date 6/29-30/89 6/30-7/1/89
Run Start Time 1145 1445
Run Finigh Time 1145 1630
Parameters Per Run
02, % by Vol., dry 10.5 10.5s
CO2, % by Vol., drye 9.1 9.2
Nitrogen Oxides as NO,
concentration,
ppmvd 212 207
Ppmvd at 12% Co, 279 270
Emission Rate, lb/hr*« 148 142

* Prom plant Process data.

** Calculated from facility F-factor and average steam flow during
NOx tests.
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TABLE 2-7

PARTICULATE AND HYDROGEN CHLORIDE TESTS SUMMARY

Unit No.

2 Stack

2-5-M5/HCL-1

2-8~M5/HCL-2

2-S-M5/HCL-3

Test Date 6/29/89
Run Start Time 840
Run Finish Time 955
Test Train Parameters

Volume Of Dry Gas Sampled, SCF* 53.906

Percent Isokinetic 102.0
Flue Gas Parameters

Volumetric Air Flow Rates

SCFM*, Dry 108,147
ACFM, Wet 187,163

Temperature, Degrees F 295

Percent Excess Air 100
Particulate Results

Concentration, gr/DSCF* 0.00281

Concentration, gr/DSCF at 12% CO2 0.00378

Fmission Rate, lb/hr 2.60
Hydrogen Chloride Results

Concentration, ppmvd 0.391

Concentration, ppmvd at 12% CO2 0.528

Emission Rate, lb/hr 0.240
* 68 Degrees F -- 29.92 Inches Mercury (Hg)

ENTROPY

6/29/89

1185
1318

48.918

101.2

98,868
171,058

293

122

0.00353
0.00499

2.99

0.0780
0.110

0.0438

6/29/89

1818
1630

50.379

102.4

100,677
175,069

295

102

0.00257
0.0033¢

2.22

0.0991
0.131

0.0567



TABLE 2-8
TOTAL HYDROCARBONS TESTS SUMMARY

Unit No. 2 stack

2-S=-M25A-1 2-S~-M2SA-2 2-8-M25A-"
Run Date 6/29/89 6/29/89 6/29/8¢
Run Start Time 840 1200 152¢
Run Finish Time 935 1250 is62¢C
Volumetric Air Flow Rate, Dry SCFM+ 108,147 98,868 100,677
Total Hydrocarbong as Carbon Results
Concentration,
ppovd 2.65 2.47 1.54
Ppmvd at 12% co2 3.57 3.49 2.03
Emission Rate, 1lb/hr 0.536 0.457 0.290

* From concurrent particulate/HC]l testing.
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NITROGEN OXIDES TESTS SUMMARY

Run Date

Run Start Time
Run Finish Time

TABLE 2-9

Unit No. 3 Stack

Parameters Per Run

Oy, % by Vol., dry
CO3, % by Vol., dry*

Nitrogen Oxides as NO»

Concentration,

ppmvd

ppmvd at 12% CO5

Emission Rate,

1b/hrw=

* From plant process data.

3-S-M7E-1

6/28-29/89

1108
1105

213
265
130

»* Calculated from facility P-factor and average steam flow during

NO, test.
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TABLE 2-10

PARTICULATE AND HYDROGEN CHLORIDE TESTS SUMMARY

Unit No. 3 Stack

*

3-5-M5/HCL-1 3-8-M5/HCL-2 3-5-M5/HC
Test Date 6/28/89 6/28/89 6/28/
Run Start Time 930 1228 14
Run Finish Time 1040 1400 16
Test Train Parameters
Volume Of Dry Gas Sampled, SCP* 49.903 48.505 49.2
Percent Isokinetic 105.2 102.8 103
Flue Gas Parameters
Volumetric Air FPlow Rates
SCFM*, Dry 97,086 96,576 97,1t
ACFM, Wet 169,369 169,580 172,8¢
Temperature, Degrees P 292 296 2¢
Percent Excess Air 84 96 ic
Particul;te Results
Concentration, gr/DSCF» 0.00260 0.000859 0.0028%
Concentration, gr/DSCF at 12% CO2 0.00312 0.00111 0.003s
Emission Rate, lb/hr 2.16 c.711 2.1
Hydrogen Chlcride Results
Concentration, ppmvd 0.547 0.381 0.14
Concentration, ppmvd at 12% CO2 0.656 0.492 0.20:
Emission Rate, lb/hr 0.301 0.209 0.081¢
68 Degrees F -- 29.92 Inches Mercury (Hg)
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TABLE 2-11

TOTAL HYDROCARBONS TESTS SUMMARY

Unit No. 3 Stack

3-S-M25A-1 3-S-M25A-2 3-5-M25A-3
Run Date 6/28/89 6/28/89 6/28/89
Run Start Time 945 1230 1500
Run Finish Time 1040 1328 1555
Volumetric Air Flow Rate, Dry SCFM* 97,086 96,576 97,159
Total Hydrocarbons as Carbon Results
Concentration,
ppavd 2.23 2.18 1.69
ppavd at 12% co2 2.68 2.81 2.30
Emission Rate, 1b/hr 0.405 0.394 0.307

#* Prom concurrent particulate/HCl testing.

ENTROPY



PROCESS DESCRIPTION AND OPERATION

3.1 Genera) . The Indianapolis Resource Rocovery Facility in Indianapt
Indiana burnsg Municipal solid waste in three mass-fired refuge boilers. Eact

municipaj 8olid wagte per day, Each boiler train ig €quipped with a 8pray dr
absorber {Sbay, baghouse, and stack, The testing Covered jip this Teport wag

Performed at the Unit Nos. 1, 2, and 3 Stacks. fourth stack exigtg jpn the
liner, but ig not in yge.

3.2 Source 2y, Flow. Figure 3-1 is an air fleow Schematic which Shows ¢
Passage of flue gases exhausteqg from the boilers,

3.3 Operation During Teating. Detaileq Process data will be 8upplied by
Ogden Projects, Inc. under 8@parate Cover,

ENTROPY
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STACK /———- TEST LOCATION

-

1.0. FAN

r
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.

SPRAY
DRYER
ABSORBER

:

ECONOMIZER

T

BOILER

NOTE: UNIT NOS. 2 AND 3 ARE IDENTICAL.

——

FIGURE 3-1. UNIT NO. 1 AIR FLOW SCHEMATIC.
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4-1

SAMPLING AND ANALYTICAL PROCEDURES

4.1 General. all sampling and analytical Procedures werg those recommendec
by the Unitedq States Environmental Protection Agency and the Indiana Department
©f Environmental Management. Thig section provides brief descriptions of the

sampling and analytical Procedures. petajjled descriptions of the procedures are
provided in Appendix E.

4.2 Sampling Pointg. For the methods incorporating multipoint sampling,

sampling points on each of two traverse axes, as shown in Figure 4-1.
4.3 Volumetric Air Flow Rates

4.3.1 PFlue Gas Velocity. Epa Method 2 was uged to take the velocity

measurements during the traverses of the stack Cross sectionsg.

4.3.2 Flue Gas Composition. Multipoint, integrated filye gas samples were
collected and analyzed using BPA Method 3. The results were used to determine
the flue gas composition, molecular weight, excess air, and emissions Correction

factors for each of the concurrent rung,

4.3.3 Flue Gas Moisture Content. Moisture content was determined by
analyzing the sampling train impinger reagents according to the Procedures
outlined in the respective Epa Methods.

4.4 Emissions Dcterminations

4.4.1 Lead and Mercury. A combined EPA Method 12/101a fsampling train wag
used to determine the lead and mercury emissions. The isokinetic sampling rate
Was maintained below 28 L/min (1.0 cfm), and a 2-hour minimum sampling time wasg
employed. Borosilicate glass probe liners and nozzles were usged and all sample
train glassware was precleaned by rinsing with 0.1N nitric acid, tap water, 8 N
hydrogen chloride, tap water, and finally doioniz.d, distilled water. The first
and second impingers were charged with 100 mL of 0.1N nitric acid, the thirg



NOT IN ust

TRAVERSE POINTS/STACK
2 AXES
6 POINTS/axIS
12 TOTAL POINTS

6
ANNULUS
9" 1D
SECTION k-K i
UNIT UNIT
NO. 2 NO. 1
'.«FN 3
NOTE: UNIT NOS. 2 anD NOTE: UNIT NOS. 1 anD
3 HAVE IDENTICAL ~ ~ 4 HAVE IDENTICAL
DIMENSIONS . N N DIMENSIONS
~130° ~130°
. — L EF EREY P
K 2 2 K
~10S" , ’ -390’
X
FROM 1D. FAN
FROM 1D FANT o

TO STACK BASE

FIGURE 4-1. UNIT NOS. 1, 2, AND 3 STACKS TEST LOCATIONS.
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the probe ang front half of the filter were rinsed with 0.1N nitrie acid, and

impingers 1, 2, and 3 were rinsed with 0.1N nitric acid. The fourth impinger wa

Sample Analysis. The samples were submitted to the laboratory for atomic

absorption (AA) analysisg for lead and cold vapor atomic absorption ({CVAA)
analysig for mercury, Samples, Sstandards, QA/Qc materials, ang blanks were

4.4.2 Nitrogen Oxides. Twenty-four hour continuous emissions monitoring

(CEM) for nitrogen oxides (NOy ) was conducted according to Epa Method 7E. A

The sample acquisition/conditioning System provided a dry, Particulate-free
flue gas sample stream to the NOy analyzer. The system Consisted of; 4 heated,
Stainless stee] Sample probe; a heated Teflon sample ling; a refrigetator-type
condenser to remove water vapor from the effluent sample; unheated Teflon sample
transport lines, a Teflon-lined sample bump, an ice-bath condenser, ang a flow
distribution system to control the flow of effluent Sample and calibration
standards to the analyzer. All componentg of the sampling system which contacted

0.D. Stainlesg Steel tube enclosed within a l-inch 0.D. Stainless stee] liner.
All Portions of the Probe outside the stack were heated to Prevent condensation
of water Vapor within the effluent 8ample. The effluent sample wag obtained from

ENTROPY



a single point located at the centroid of the stack, and was transported from th
probe to the condenser via heated 3/8-inch 0.D. Teflon tubing. Moisture was
removed from the sample stream as it passed through the refrigerator-type
condenger. Here the sample was dried to a dewpoint of approximately 34°F.

The sample exiting the condenser Passed through a 2-micron fine particulate
filter. Then, the sample was transported through unheated 3/8-inch 0.D. Teflon
tubing by way of a Teflon-lined sample pump to a second condenser, and then to
the flow distribution system where the flow to the analyzer was monitored and
controlled.

NO, concentrations were determined by analysis of the flue gas sample
streams using a Thermo Electron Model 10 No/Nox analyzer, which uses the
chemiluminescence measurement technique. The analyzer was operated on the 0-100.
Ppm measurement range.

A portable perscnal computer equipped with an analog-to-digital converter
wag used to convert the output signal of the NO, analyzer to NO, concentration
values. The system provided real-time display of NOy concentration and logged
and printed l-minute averages of NO, concentration values. The monitoring sysater
was calibrated with a series of certified, EPA protocol 1 calibration gases.
Calibration gas injection points are located both at the outlet of the sample
probe and immediately upstream of the analyzer. This arrangement provided both
ease in checking the analyzer performance and a means of evaluating the entire
monitoring system. Calibration checks of the monitoring system were conducted
before, during, and after each run throughout the monitoring program so that any
calibration drift could be detected and corrected in order to ensure the best
possible quality in the NOyx measurement data.

For each run, the raw NO, concentration data from each period between
calibration checks was first averaged and then corrected for calibration bias anc
drift. a time-weighted average NO, concentration for the entire run was then
calculated from the corrected data of each period during the run. Finally, No,
concentration in terms of the standard (ppm NO, @ 12% COy) was calculated using

the average NO, concentration for each run and CO, concentration provided by the

plant.

4.4.3 Particulate and Hydrogen Chloride

Sample Collection. An EPA Method S sampling train was used to determine the

particulate and hydrogen chloride emissions. The first two impingers each

ENTROPY



contained 100 mL of 0.1N NaOH, the third remained empty, and the fourth containe~
200 grams of Preweighed silica gel. During each run, each of the 12 areas of ti
stack cross section was sampled for five minutes, resulting in a total sampling
time of 60 minutes. Sampling data was Tecorded every five minutes. Glagg

nozzles were used to avoid posgaible contamination.

Sample Recovery. The filter was removed and placed in a glass jar. The

front half of the sampling train was rinsed with acetcne. The back half of the
filter and the first three impingers were rinsed with DI water and the rinses

were placed into a Separate jar.

Sample Analyses. The analytical procedures described in Epa Method 5 were
used to determine the particulate emissiong. The impinger reagent (NaOH) wag

analyzed for hydrogen chloride content using ion chromatography.

4.4.4 Total Hydrocarbons, For total hydrocarbon sampling, the gas sample
was extracted through a heated Teflon line using the sampling procedures outlined
in EPA Method 25a. The sample was sent straight into a Ratfisch RSS55 FPID for the
determination of total hydrocarbons. Concentrations were recorded continuously
on a strip chart.

4.5 Equipment Calibration. Pertinent calibration data are provided in
Appendix D.
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QUALITY ASSURANCE/QUALITY CONTROL

5.1 General. Entropy Environmentalists Inc. (EEI) is committed to the
continued implementation of 4 Quality Assurance Program to assure the quality cof
sampling and analytical procedures of environmental meagsurement data. The
Quality Assurance measures taken during thig test project equals or exceeds the
minimum QA/QC recommendations as set forth by the U.s. Environmental Protection
Agency (EPA) for a particular method.

The following sections outline the QA pProgram implemented by'EEI to justify
the validity of the test procedures. The QA system for this test program
addresses the following areas:

» Project Organization

» Preventive Maintenance & Equipment Calibration
*» QA Sample Processing

» Analytical Instrument Calibration

* Blanks and Spiked Samples

» Internal/External System Checks

» Data Reduction & Validation

» Continuous Emissions Monitoring

» QA/QC Summary

5.2 Project Organization. The organization of the Project team, including
QA functions, are shown in Pigure 5-1. Note that the QA structure is independent
of the organizational groups which generate measurement data during the test

program.

5.3 Preventive Maintenance and Equipment calibration. an effective
preventive maintenance Program decreases downtime and thus increases data
completeness and quality. Pretest and posttest equipment calibrations are
conducted in a manner and at a frequency which meets or exceeds U.S. EPA
specifications.

Each item transported to the field is inspected to detect equipment problems
which may originate during periods of storage. all equipment returning from the
field are cleaned, repaired, reconditioned, and recalibrated as necessary.
Routine maintenance on equipment (dry gas meters, pumps, magnehelics/manometers,
pitot tubes, and nozzles) is carried out Periodically for leaks, corrosion,
dents, or any other damage. Table 5-1 shows the activities for equipment
calibration.
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Apparatus

TYpe 3
Pitot Tubas

Therzomstars
-Impinger
-Dry Gas

~Filtar Box

Thermocouple/
Potaatiometer

Ory Gas Meter
and Orifice

Ory Gas Meter
Transfar
Standard

Probe
Nozzle

TABLE 5-1

IN-HOUSE EQUIPMENT CALIBRATION

Calibration Method
And Frequency

Standards contained in
EPA Method 2.

Visual inspection priar
to sbipsant to test sits
and again priar to each
day of testing.

Leak checksd before and
aftar sach field usae.

Initially calibrated
over full range.

After each field use,
checked against inclined
SAncEetar at avezage
settings encountared
during tasting.

After purchase asd prior to
sach field use, using

ASTM mercury-in-glass
tharscmetar.

Aftar purchase. 3-point
(ice bath, boiling water,
(and hot oil) using AST™
Barcury-in-glass thermomstar.

Before and aftar each field

mmwm-nury-

in-glass thermcastar at
ambiant conditions.

Pull calibratios (every &
months) over wide range
of arifice to
obtain calibratica factor.

Posttest (at average delta B
and highest vacuum) to
determine if metar gamma
has changed.

Annual calibrations
conducted in triplicate
using EPA wet tast

aeter. Calibrations
conductad at 7 flow rates
from 0.25 to 1.40 cfm.

Before and after sach
field use against an
AST™ marIcury-in~glass
barocmstar.

Reference barcmeter
adjusted for elevation
diffarences.

Average of 5 I.D.

aftar each field use.

Specifications

Coafficient of 0.84
t 0.02

0-10" water columm

Within & Sy

t 1.5% of absoluta
tamperature.

% 58 of full cali-
bration. Factar
(initial or recaly-
bration} that yields
the lowest sample
volume for the testing
is used.

: 2% of average
factor for sach
calihration run.

t 0.1" marcury.

Diffarence between

high and low
DeASUTemant < 0.004"

ENTROPY

Corrective
Actiaon

Refurbish or
recalibrate.

Repair or

‘replace

Repair and
Recalibrate.

Adjust, detarmaine
cozrection factor,

or reject.

Adjust, detarmine
correctios factor,

or reject.

Adjust or
sject

Use if no backup.

Do not usa.

Meter calibration,
metar coefficient

Adjust and recali-

brate.

Adjust to



5.4 sample Processing. Entropy employs systemg which ensure the integrit-
of an environmenta] sample from the time of acquisition, through analysis, an
ultimately to Proper disposal. These systems are necessary to allow valid
conclusions to be drawn from analytical results Separated in‘timo and space froc
the sampling operation. Ip addition, these Systems recognize that 8amples are
occasionally of value even after analytical results have been reported.

Samples are collected, transported, and stored ip clean containers which ar
constructed of materials inert to the analytical matrix. Containers are usgsed
which allow ajr tight sealg. When necessary, containers are employed which
Prevent Photochemical reactions. a1} sample containers are labeled with the
following information:

* Unique source identifier
* Sample run identifier

*» Analyte identifjer

* Sample matrix identifjer
* Sample analyst identifjer

Additional information relating to the Sample is recorded ©n the data sheet
for the Sampling run that afforded the subject sample. Accordingly, the samp
data sheet containg all the information listed above, plus the date ang time the
sample was acquired and supplemental information such ag observations Pertinent
to the quality of the Sample. Por condensed Samples, e.g., samples in liquia
media, the Sample lavelg are marked on the outside of the container; thiga mark ig
used to indicate Sample loss, angd as such, may serve ag a reference in adjusting
results accordingly.

For transport from the field to the laboratory, Bamples are stored in locked
boxes and SeCured in , fashion which minimjizeg MmOvement and thug Prevents
breakage of Containers, Boxes used for tranlporting glass containers are Packed
with foam.

Samples remain in the custody of the sampler from acquisition untj]
conveyance to the laboratory analyst, if the analyst ig different fropm the
8ampler. The Ssampler initjateg 4 sample chain of custody record at the time of
Sample collection in the field. All custody transfersg are documented op the
chain of custody form, which femains with the 8ample at al] times.
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Analytical data are identified in a manner identical to that of the sampling
data. Accordingly, all data generated from the analysis of samples are
documented with the following information:

» Source identifier

» Sample run identifier

» Analyte identifier

» Sample matrix identifier
* Analyst identifier

» Analysis date

Portions of samples remaining after analysis are returned to their original
sample containers. Thase samples are stored in designated storage areas until

their destruction is authorized.

5.5 Instrument Calibration. Instrument calibration is one of the most
important functions in generating precise and accurate quality data. A listing
of major in-house instrumentation and the corresponding Quality Assurance program
is given in Table 5-2.

All of the contract laboratories involved in the analytical testing for the
test program maintained rigorous QA programs for instrument calibration.

5.6 Blanks and Spikes. Field blanks, method blanks, trip blanks, lab-proof
blanks and filter blanks are obtained, digested and analyzed when applicable.

The blanks reflect the background contamination cbtained from the various sources
during the sampling and analysis. Thus, data adjustment or correction can be
made accordingly.

In most cases, it is not necessary to digest and analyze the method blanks,
reagent blanks or the lab-proof blanks unless the field blank shows a high level
of contamination. If a high level of contamination is present, it is imperative
to individually analyze the above blanks to help determine the cause of
contamination.

Spiked samples are used to check on the performance of a routine analysis or
the recovery efficiency of a method. During spiking, a known amount of stock
solutions of the substance of interest is added to the sample prior to sample

extracticn, digestion, and analysis.
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TABLE 5-2°
IN-HOUSE INSTRUMENT CALIBRATION

Calibration Method Corrective

Apparatus —And Preguency Specificarions Acticn

Analytical & Dally and monthly checks t 1l ag of class 3 Adjust or

Chromatograph

HPLC/Iom
Chromatograph

Fisher
Accumsnt 925
pil/Selective
Ioa Matar

with a seriss of class 8 waights.
waights.

Balance serviced annually
by a qualified sarvice
Lepresentative and
checked with a series of
MBS weights.

3-point calibration
curve at thes aexpectad
range.

Duplicata injecticn of the
sample until z 58 variatiom
is achieved.

Calibration repeated at the
end of each test series.

Calibrations comducted at
the beginning, aftar ths
tirst injection, and after
the second injectioa.

S-point calibration
prior to analyzing the
samples for the specific
ions.
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5.7 Internal/External System Audit Checks, System ang Performance audjtg
are routing elements of a3} Entropy QA/QC Programg.

» All Ssampling equipment wag thoroughly checked tg énsure clean and
Operable Componentsg.

* Equipment wag inspected for Pessible damage from shipment.

» The oil manometers or Magnehelies gauges were leveled ang Zeroced.

Performance Auditg: Performance audits of the laboratory are conducted
Prior to the processing of any compliance samples for analysis. Audit materials
typically include Samples available from the Epa Prior to new Source testing.
Also, samples of known concentration are Specially Prepared in-houge or obtained
from the Epa for Internal QA checks.

External Systems Auditsa: Entropy is Bubject to a system audit each time 1

test ig conducted for any Air Pollution Control agency. Thig Procedure entajijs

an EPA observer on-site to do Qqualitative evaluation of Performance to

5.8 Data Reduction and Validation. The test teanm leader ig responsible for
reviewing and validating data ag they are acquired. ERach team leader hag

being measureq and is capable of evaluating the accuracy, repxesentativenesa, and
Completeness of raw data on-site, where action to replace inadequate data can be
taken immadiately.



5.9 QA/QC Summary. The following sections outline the most significant QA
parameters used during this test program.

EPA Method 12/101A: A field blank was prepared at the Unit No. 1 stack and

analyzed for lead and mercury with results of < 10.0 and 21.63 ug, respectively.
The blank results were not subtracted from the sample catches because the values
were considered insignificant. The optical cell heating system, Atomic
Absgorption Spectrophotometer, and recorder were calibrated before sample

analysis.

EPA Method S: Chloride calibration curves wers generated prior to sample

analysis. A blank was analyzed with < 0.05 mg chlorides detected.

EPA Method 25A: The 3-point linearity checks were all within 3% of the

known cylinder gas concentrations.
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APPENDIX A.1.a

A. TEST RESULTS
1. Unit No. 1 Stack

a. Lead and Mercury
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PLANT;

SAMPLING LOCATION:

Thets

Dia

cp

Pbar

Dalta-r

Py

Ps

ts
Delta~p
vs

A

Qsd

Qaw

L}

SEA

FIELD DATA AND RESULTS TABULATION

Unit No. 1 Stack

Tesat Date

Run Start Time
Run Finish Time

Net Traversing Points

Net Run Time, Minutas

Nozzle Diameter, Inches

Pitot Tube Coefficient

Dry Gas Meter Calibration Factor
Barcmetric Pressurs, Inches :[-]

Avg. Pressure Differential of
Orifice Metar, Inches H20

Volume Of Metared Gas Sample, Dry ACP
Dry Gas Metar Temperaturs, Degrees P
Volume Of Metared Gas Sample, Dry SCre

Total Liquid Collected In
Impingers & Silica Gel, grams

Volume of Water Vapar, 3cre

Moisture Content, Paercent by Volume
Dry Mole Fraction

Carbon Dioxide, Percent By Volume, Dry
Oxygen, Parcent By Volumse, Dry

CO + N2, Perceat By Volume, Dry

Gas Molecular Weight, Lb/Lb-Mole, Dry
Gas Molecular Weight, Lb/Lb-Mola, Wet
Flue Gas Static Pressure, Inches H20
Absolute Flus Gas Pressure, Inches By
Flue Gas Temperaturs, Degrees ?
Avarage Velocity Head, Inches B20
Flue Gas Valocity, Feet/Second
Stack/Duct Area, Square Inches
Volumetric Alr Flow Rate, Dry SCPM+
Volumetric Air Plow Rate, Wet ACFM
Isokinetic Sampling Rats, Parcent

Excess Alr, Percent

* 68 Degrees P -~ 29.92 Inches Marcury (Hg)

Indianapolis Resource Recovery Facility, Indianapolis, Indiana

1-8-M12/101A~1 1-8-M12/101A~2 1-S-M12/101A-3
6/29/89 6/29/89 6/29/89
820 1130 1458
1035 1352 1737
12 12 12
120.00 120.00 120.00
0.273 0.273 0.273
0.84 0.84 0.84
0.9964 0.9964 0.9964
29.5% 29.5 29.5
2.93 3.03 2.85
114.716 116,724 110.861
98 103 102
107.37% 108.311 103.008
602.0 569.5 554.0
28.336 26.806 26.077
20.9 19.8 20.2
0.791 0.802 0.798
9.3 9.7 9.5
10.1 10.1 10.1
80.4 80.2 80.4
29.92 29.96 29.92
27.43 27.59 27.51
-0.96 -0.90 -0.89
29.43 29.43 29.43
294 293 289
0.7927 c.s188 0.7704
61.79 62.58 60.62
7,238 7,238 7,238
101,530 104,396 101,176
186,348 188,731 182,850
109.0 106.9 104.9
s 9 91
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FIELD DATA AND RESULTS TABULATION

PLANT: Indianapciis Resource Recovery Faclliry, Indianapolis, Indiana
SAMPLING LOCATION: unit No. 1 Stack

1-8-M12/101a-3 1-8-M12/101a-2 1-8-M12/101A~3

———
Lead Resuits

Lwt Formula Weight, 1b/lbemgle 207.19 207.19 207.19
ug Catch weight, zicrograms < 10.0 « 10.0 < 10.0
gr/pscr Concentration, grains/pscys < 1l.448-06 < 1.42B-06 <« 1.50B-06
gré12%002 Concentration, gr/DSCr at 12v co2 < 1.82B-06 « 1.768-06 < 1.89B-06
1b/nr Emission Rate, lb/hr < 0.00125 « 0.00127 < 0.00130

Mercury Resul:s

fwt Formula Weight, 1b/1b-mole 200.58 200.59 200.59
ug Catch waighe, micrograms 836.2 504.0 649.9
gr/pscy Concentration, grains/Dscps 1.208-04 7.188-08 9.748-05
gre12%¢02 Concentration, 9x/DSCP at 12% o2 1.52B-04 8.88R-05 1.23B-04
1b/hr Emission Rate, 1b/nr 0.108 0.0643 0.0844 )

* 68 Degrees F .- 258.92 Inches Marcury (Hg)

ENTROPY



APPENDIX A.l.b

A. TEST RESULTS
1. Unit No. 1 Stack

b. Nitrogen Oxides
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FIELD DATA AND RESULTS TABULATION

PLANT: Indianapoljsg Resource Recovery Facility, Indianapolis, Indiana

SAMPLING LOCATION: Unit No. 1 Stack

1-8-M7E-~1

Test Date 6;;;:;;;;;

Run Start Time 1000

Run Finish Time 1000

102 Oxygen, Percent by Volume, Dry 9.9

$C02 Carbon Dioxide, Percent by Volume, Dry=~ 9.8
Nitrogen Oxides a8 _NO2 Results

fwt Formula Weight, 1b/1lb-mole 46.00

Concentration,

Ppavd pPpmvd 190

Ppmvd@l2g Ppmvd at 12% co2 232

1b/hr Emisgion Rate, 1b/hre« 125

* Prom plant Process data,

ENTROPY
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APPENDIX A.l.c

A. TEST RESULTS
1. Unit No. 1 Stack

C. Particulate and Hydrogen Chloride
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PLANT:

SAMPLING LOGATION:

Theta
Dia

cp

Pbar

Delta-#

Mf£d

o2

SCO+x2

Pg

Ps

ts
Delta-p
vs

A

Qsd

Qaw

L 34

AEA

FIELD DATA AND RSSULDS MABULaT; o

Indianapolis Resource Recovery Pacility,

Unit No. 1 Stack

Test Date

Run Start Time
Run Finish Time

Net Traversing Points

Net Run Time, Minutes

Nozzle Diametar, Inchee

Pitot Tube Coefficiant

Dry Gas Master Calibration Pactor
Barcmetric Pressure, Inches Hg

Avg. Pressure Differential of
Orifice Metar, Inches H20

Volume Of Metered Gas Sample, Dry Acr
Dry Gas Metar Temperature, Degress »
Volume Of Meterad Gas Sample, Ory scye

Total Liquid Collected In
Inpingers & Silica Gel, grams

Volume of Water Vapor, scpe
Moisture Content, Percent by Volume
Dry Mole Fraction

Carbon Dioxide, Percent By Volums, Dry
Oxygen, Percent By Volums, bry

€O + N2, Percent By Volume, Dry

Gas Molscular Weight, Lb/Lb-Mole, Dry
Gas Molecular Weight, Lb/Lb-Mole, Wet
Flue Gas 3tatiq Pressure, Inches no
Absoluts Flue Gas Pressure, Inches Bg
Plue Gas Temperature, Degrees 7
Average Velocity Head, Inches H20
Plue Gas Velocity, Peet/3econd
dtack/Duct Area, Square Incheg
Volumetric Air Plow Rate, Dry scyme
Volumetric Alr Flow Rats, Wet ACYM
Isokinetic Sampling Rata, Percent
Excess Alr, Percent

* 68 Degrees P -- 29.92 Inchas Marcury (ag)

lndianapolis, Indiana

1-8-M8/8CT~1 1-8-M5/8CL-2 1-8-u5/8c1.-3

-—— e e e an

6/27/89 6/27/89 6§/27/09
1118 14258 1650
1241 1542 1804

12 12 12
60.00 60.00 §0.00
0.274 0.274 0.274

0.84 0.84 0.84
1.0206 1.0106 1.0106
29.4 29.4 29.4
2.58 2.%53 .1
52.339 52.291 54.214
100 99 100
49.301 49.338 51.084
259.5 239.0 23%8.0
12.215 12.191 12.144
19.9 19.8 19.2
0.801 0.802 0.808
9.5 9.5 9.8
10.0 10.1 10.0
80.53 80.4 80.4
9.92 29.92 29.94
27.58 27.56 27.65
-0.77 -0.81 -0.80
29.34 29.14 29.34
291 292 292
0.6727 0.672¢4 0.7211
56.77 56.79 58.71
7,238 7,238 7,238
94,540 94,573 98,502
171,209 171,289 177,060
108.7 108.7 106.1
L 9N 89

{continued naxt page)
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FIELD DATA AND RESULTS TABULATION

PLANT: Indianapolis Resource flecovary Facility, Indianapolis, Indiana

SAMPLING LOCATION: Unit No. 1 Stack

1-8-M5/BCL~1 1-3-KS/BCL-2 1-8-MS/m01,-3

-~ ———

Particulate Results
===CHiALe Results

ng Catch Weight, milligrams 16.1 5.2 9.5
gr/oscy Concentration, grainas/DSCP* 0.00504 0.00163 0.00287
gréi12sco2 Concentration, gr/DSCP at 12% CO2 0.00637 0.00205 0.00359
1b/hr Emission Rate, lb/hr 4.08 1.32 2.42
Bydrogen Chloride Results
fwe Formula Weight, 1b/1b-mole 36.46 36.46 36.46
g Catch Weight, milligrams se.1 18.3 7.8
prmvd Concentration, ppmvd 27.5 8.64 3.42
PPW8l2%CO02  Concentration, ppuvd at 12% C02 34.7 10.9 4.28
1b/har Emission Rats, lb/hr 14.7 4.64 .9

* &8 Degrees P -- 29.92 Inches Mercury (8qg)
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REPORT CERTIFICATION

The sampling and analysis performed for this report was

carried out under my direction and supervision.

Date August 23, 1989

Signature ‘£§§h44_a4 6044;422;,~‘
v

Gary L. Williams

I have reviewed all testing details and results in this

report and hereby certify that the test report is authentic

and accurate.

Date August 23, 1989

Signature

D. James Grove, P.E.
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INTRODUCTION

1.1 Outline of Test Program. Stationary source sampling was performed for
Ogden Projects, Inc. at the Indianapolis Resource Recovery Facility in
Indianapolis, Indiana, from June 27 through 28, 1989. Three Modified Method 5

runs were performed at the Unit No. 2 stack to determine PCDD/PCDF emissions.

1.2 Test Participants. Table 1-2 lists the personnel involved in the test

program.
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TABLE 1-2
TEST PARTICIPANTS

Ogden Projects, Inc. Ronald A. zZurlinden
Test Coordinator

Indianapolis Resource Recovery Paul claerbout
Facility Test Coordinator
Daryl Timby

Chief Engineer

Environmental Elements Corporation Claus Jorgensen
Test Coordinator

Chuck Faunce
Process Data Collector

City of Indianapolis David Foster
Test Observer

Daniel Jordan
Test Observer

Matt Mosier
Test Observer

Indiana Department of Mike Dicem
Environmental Management Test Observer

Raymond Schick
Test Observer

Entropy Environmentalists Inc. Gary L. Williams
Project Manager

Barry F. Rudd
Project Supervisor

Allan F. Lowe
Sampling Team Leader

John J. Mitricska
Sampling Team Leader

R. Lee Marchman
Engineering Technician

Clyde E. Nack
Engineering Technician

Bryan K. Greer
Laboratory Technician

Matthew L. Hamilton
Laboratory Technician
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SUMMARY OF RESULTS

2.1 Presentation. Tables 2.1 through 2-3 Present the run-by-run PCDD/PCDF
emissions summariesg for the Unit No. 2 stack. Table 2-4 presents a toxic
equivalency Summary for the PCDD/PCDF emissions. Refer to the "Lisgt of Tables
and Figures" on page iv of the Table of Contents for a ¢ross reference. Detailed

results of the testing can be found in the appendices. The chromatogram data

the detection limit (BDL) or were an EMPC. These BDIL and EMPC data do not meet
reporting criteria given in section 8.5 of the ESW Analytical Procedures. a1}
BDL and EMPC results are considered as Np (not detected; zero value) in the

Preceding tables. The PCDD/PCDF emission concentration totals therefore include
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TABLE 2-1

2 Stack

PCDD/PCDF EMISSIONS SUMMARY
Unit No.

Concentration, ng/DSCM at 12% co2

2-S-MM5-1 2-S-MM5-2 2-S-MM5-3
PCDD
2378-TCDD 7.48E-03 ND ND
Other TCDD 9.97E~-02 2.25E-01 5.88E-02
12378-PeCDD ND ND 1.70E-02
Other PeCDD 5.26E-01 3.64E-01 1.46E-01
123478-HxCDD 5.06E-02 6.08E-02 3.20E-02
123678-HxCDD 1.56E-01 1.96E-01 9.15E-02
123789-HxCDD 1.90E-01 2.31E-01 1.12E-01
Other HxCDD 1.61E+00 1.87E+00 1.10E+00
1234678-HpCDD 1.67E+00 1.84E+00 8.04E-01
Other HpCDD 1.53E+00 1.50E+00 7.69E-01
ocopD 2.01E+00 3.66E+00 1.14E+00
Total PCDD 7.85E+00 9.95E+00 4.27E+00
PCDF
2378-TCDF 4.16E-02 5.03E-02 2.12E-02
Other TCDF 7.88E-01 1.11E+00 4.22E-01
12378-PeCDF 7.90E-02 1.08E-01 3.40E-02
23478-PeCDF 1.44E-01 1.70E-01 8.23E-02
Other PeCDF 7.27E-01 9.02E-01 1.02E-01
123478-HXCDF 2.70E-01 3.21E-01 1.54E-01
123678-HxCDF 1.66E-01 1.99E-01 7.48E-02
234678-HxCDF 3.14E-01 2.97E-01 1.29E-01
123789-HxCDF 2.99E-02 4.51E-02 ND
Other HxCDF 7.11E-01 6.94E-01 2.92E-01
1234678-HpCDF 8.26E-01 8.34E-01 3.84E-01
1234789-HpCDF ND ND 1.41E-01
Other HpCDF 1.02E+00 7.01E-01 2.30E-01
OCDF 7.33E-01 6.78E-01 3.18E-01
Total PCDF 5.85E+00 6.11E+00 2.39E+00
Total PCDD/PCDF 1.37E+01 1.61E+01 6.65E+00

ND = Not detected or EMPC catches;

used as zero (0)
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2378-~-TCDD
Other TCDD
12378~PecDD
Other PecCDD
123478-HxCDD
123678-HxCDD
123789-~-HxCDD
Other HxCDD
1234678-HpCDD
Other HpCDD
OCDD

Total PCDD

PCDF
2378-TCDF
Other TCDF
12378-PeCDF
23478-PeCDF
Other PeCDF
123478-HXCDF
123678-HxCDF
234678-HXCDF
123789-HxCDF
Other HxCDF
1234678~HpCDF
1234789-HpCDF
Other HpCDF
OCDF

Total PCDF

TABLE 2-2
PCDD/PCDF EMISSIONS SUMMARY

THREE-RUN AVERAGES

Unit No. 2 Stack

Concentration,

ng/DSCM at 12% CO2

Average

Total PCDD/PCDF

——

2.49E-03
1.28E-01
5.67E-03
3.45E-01
4.78E-02
1.48E-01
1.78E-01
1.53E+00
1.44E+00
1.27E+00
2.27E+00

7.36E+00

3.77E-02
7.73E-01
7.37E-02
1.32E-01
5.77E-01
2.48E-01
1.47E-01
2.47E-01
2.50E-02
5.66E-01
6.81E-01
4.70E-02
6.50E-01
5.76E-01

4.78E+00

1.21E+01

Emission Rate,
Grams/Second
Average

9.00E~11
4.64E-09
1.98E-10
1.25E-08
1.73E-09
5.35E-09
6.42E-09
5.52E-08
5.19E-08
4.57E-08
8.22E-08

2.66E-07

1.36E-09
2.80E-08
2.67E-09
4.77E-09
2.10E-08
8.98E-09
5.31E-09
8.90E-09
9.10E-10
2.04E-08
2.46E-08
1.65E-09
2.35E-08
2.08E-08
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TABLE 2-3
PCDD/PCDF SAMPLE TRAIN AND FLUE GAS PARAMETERS SUMMARY

Unit No.

Test Date

Run Start Time
Run Finish Time

Net Run Time, minutes
Test Train Parameters
Volume Of Gas Sampled=*
Dry Stand. Cubic Feet
Dry Stand. cCubic Meters
Average Sampling Ratex*
Dry Stand. Cubic Feet/min
Dry Stand. cCubic Meters/min
Percent Isokinetic
Flue Gas Parameters
Combustion Products
Percent co2 by Volume
Percent 02 by Volume
Temperature
Degrees Fahrenheit
Degrees Celsius
Volumetric Flow Rates
Dry Stand. cubic Ft/Min=*
Dry Stand. Cubic Meters/Min*
Actual Cubic Ft/Min
Actual Cubic Meters/Min

Moisture Percent by Volume

2 Stack

2-5-MM5-1

6/27/89

1100
1524

180

193.233
5.472

1.074
0.0304
100.5

8.8
10.7

295
146

104, 446
2,958
189,907
5,378
19.5

* 68 Degrees F -- 29,92 Inches Mercury (Hg)

ENTROPY

6/28/89

920
1255

180

154.221
4.368

0.857
0.0243
101.2

8.9
10.6

296
147

104,652
2,964
185,263
5,247
17.8

6/28/89

1420
1810

180

147.373
4.174

0.819
0.0232
100.1

8.8
10.6

297
147

101,155
2,865
176,728
5,005
16.6



TABLE 2-4

EPA TOXIC EQUIVALENCY SUMMARY FOR PCDD/PCDF EMISSIONS

Unit No. 2 Stack

= = = - Toxic Equivalencies - - - -

Concentration, Emission Rate, Toxic Concentration, Emission Rate,
ng/DSCM at 12% CO2 Grams/Second Equiv., ng/DSCM at 12% CO2  Grams/ Second

Average Average Factor Average Average
PCDD
2378-TCDD 2.49E-03 9.00E-11 1.00000 2.49E-03 9.00E-11
Other TCDD 1.28E-01 4.64E-09 0.01000 1.28E-03 4.64E-11
12378-PeCDD 5.67E-03 1.98E~10 0.50000 2.84E-013 9.90E-11
Other PeCDD 3.45E-01 1.25E-08 0.00500 1.73E-03 6.25E-11
123478-HxCDD 4.78E-02 1.73E-09 0.04000 1.91E-03 6.92E-11
123678-BxCDD 1.48E-01 5.35E-09 0.04000 5.92E-03 2.14E-10
123789-BExCDD 1.78E-01 6.42E-09 0.04000 7.12E-03 2.57E-10
Other HxCDD 1.53E+00 5.52E-08 0.00040 6.12E-04 2.21E-11
1234678~-HpCDD 1.44E+00 5.19E-08 0.00100 1.44E-03 5.19B-11
Oﬁher HpCDD 1.27E+00 4.57E-08 0.00001 1.27E-05 4.57E-13
OCDD 2.27E+00 8.22E-08 0.00000 0.00E+00 0.00E+00
Total PCDD 7.36E+00 2.66E-07 2.53E-02 9.12E-10
PCDF
2378~-TCDF 3.77E-02 1.36E-09 0.10000 3.77E-03 1.36E-10
Other TCDF 7.73E-01 2.80E-08 0.00100 7.73E-04 2.80B~11
12378-PeCDF 7.37E-02 2.67E-09 0.10000 7.37E-03 2.67E-10
23478-PeCDFP 1.32E-01 4.77E-09 0.10000 1.32E-02 4.77E-10
Other PeCDF 5.77E-01 2.10E-08 0.00100 5.77E-04 2.10E-11
123478-BxCDF 2.48E-01 8.98E-09 0.01000 2.48E-03 8.98E-11
123678-HXCDF 1.47E-01 5.31E-09 0.01000 1.47E-03 5.31E-11
234678-BxCDF 2.47E-01 8.90E-09 0.01000 2.47E-03 8.90E-11
123789~HxCDF 2.50E-02 9.10E-10 0.01000 2.50E-04 9.10E-12
Other HxCDF 5.66B~01 2.04E-08 0.00010 5.66E-05 2.04E-12
1234678-BpCDP 6.81E-01 2.46E-08 0.00100 6.81E-04 2.46E-11
1234789-8pCDF 4.70E-02 1.65E-09 0.00100 4.70E-05 1.65E-12
Other HpPCDF 6.50E-01 2,.35E-08 0.00100 6.50E-04 2.35E-11
OCDP 5.76E-01 2.08B-08 0.00000 0.00E+00 0.00E+00
Total PCDF 4.78B+00 1.73E-07 3.38E-02 1.22E-09
Total PCDD/PCDFP 1.21E+01 4.39E-07 5.91E-02 2.13E-09
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PROCESS DESCRIPTION AND OPERATION

3.1 General. The Indianapolis Resource Recovery Facility in Indianapolis,
Indiana burns municipal solid waste in three mass-fired refuse boilers. Each
boiler train consists of a boiler with a capacity to process 787 tons of
municipal solid waste per day. Each boiler train is equipped with a spray dryer
absorber (SDa), baghouse, and stack. The testing covered in this report was

performed at the Unit No. 2 stack.

3.2 Source Air Flow. Figure 3-1 is an air flow schematic which shows the

passage of flue gases exhausted from the boiler.

3.3 Operation During Testing. Detailed process data will be supplied by

Ogden Projects, Inc. under separate cover.
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ATMOSPHERE
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STACK
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ECONOMIZER

.

BOILER

FIGURE 3-1.

UNIT NO. 2 AIR FLOW SCHEMATIC.
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SAMPLING AND ANALYTICAL PROCEDURES

4.1 General. All sampling and analytical procedures were those recommended
by the United States Environmental Protection Agency and the Indiana Department
of Environmental Management. This section provides brief descriptions of the
sampling and analytical procedures. Detailed descriptions of the procedures are

provided in Appendix F.

4.2 Sampling Points. The number and location of the sampling points were
determined according to EPA Method 1. The stack cross section was divided into
12 equal areas with six sampling points on each of two traverse axes, as shown in

Figure 4-1.
4.3 Volumetric Air Flow Rates

4.3.1 Flue Gas Velocity. EPA Method 2 was used to take the velocity

measurements during the traverses of the stack cross section.

4.3.2 Flue Gas Composition. Multipoint, integrated flue gas samples were
collected during each run and analyzed using EPA Method 3. The results were used
to determine the flue gas composition, molecular weight, excess air, and

emissions correction factor.

4.3.3 Flue Gas Moisture Content. Moisture content was determined by
analyzing the sampling train impinger reagents according to the procedures

outlined in EPA Method 5.

4.4 PCDD/PCDF Emissions Determinations. A Modified Method 5 sampling train
was used to determine the PCDD/PCDF emissions. Sampling and analysis were
performed according the procedures outlined in the ASME protocol, "Sampling for
the Determination of Chlorinated Organic Compounds in Stack Emissions."” 1Instead
of hexane, methylene chloride was used as the final rinse solvent. The change
from hexane to methylene chloride was made to improve recovery of higher

molecular weight PCDD/PCDF. Sample train components were prepared as follows:
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NOT IN USE

TRAVERSE POINTS/STACK

2 AXES
6 POINTS/AXIS
12 TOTAL POINTS
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FIGURE 4-1. UNIT NO. 2 STACK TEST LOCATION.
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Filter. Prior to use in the field, the glass fiber filters (EPM2000) were
precleaned and checked for contamination. A total of up to 50 filters from the
same lot were extracted simultaneously with methylene chloride in a Soxhlet
extractor for a period of 24 hours. Triangle Laboratories analyzed the filter
extract by gas chromatography/mass spectrometry to verify that the filters were
free of contamination. The pPrecleaned filters were used in the field for sample
collection. To prevent contamination of the filters, the filters were pPlaced in

a precleaned petri dish and sealed with military specification Teflon tape.

XAD-2 Resin. Precleaned XAD-2 resin was purchased from Supleco
Chromatography Products. Care was taken to ensure that the resin was kept at
temperatures below 120°F before and after sample collection to prevent resin
decomposition. The sorbent tube was charged with 20 to 30 grams of the
precleaned resin. Prior to field use, the resin was spiked with PCDD/PCDF
Surrogates. The period of time between charging the sorbent tube and use in the

field was minimized and was not allowed to exceed 14 days.

Glassware. All glass components of the sample train, including the sorbent
tube, were precleaned prior to sampling according to the procedures listed in
Table 4-1. Cleaned glassware was sealed with precleaned foil until sample train
assembly. Assembly of the sample trains was conducted in the laboratory.
Following sample recovery, the glassware was reused at the same sampling

location.

TABLE 4-1
MM5 GLASSWARE PRECLEANING PROCEDURES

l. Glassware soaked in hot Boapy water (Alconox) 50°C or higher.
2. H0 rinsed (three times).

3. Distilled, deionized water rinsed (three times).

4. Rinsed with pesticide grade acetone (three times).

5. Rinsed with pesticide grade methylene chloride {three times).
6. Baked at 450°F for two hours.

7. Glassware capped with methylene chloride ringsed aluminum foil.

ENTROPY



4-4

4.4.1 Sample Collection. Each of the 12 points was sampled for 15 minutes,
with meter readings and pertinent metering adjustments conducted every five
minutes. Each run was 180 minutes in duration.

Flue gas was extracted from the effluent through a glass nozzle and glass
probe. Particulate matter was removed from the gas stream by means of a glass
fiber filter housed in a glass holder maintained at 248 * 25°F. The filter
holder contained a Teflon frit to support the filter. The gas passed through a
condenser and into a sorbent trap for removal of organic constituents. A chilled
impinger train was used to remove water from the flue gas, and a dry gas meter

was used to measure the sample gas flow.

4.4.2 sSample Recovery. Recovery of the samples was conducted in the
laboratory located at the plant site. BAccess to this area was limited to those
individuals involved- in the sample recovery process.

The solvents used for rinsing were pesticide grade acetone and methylene
chloride. Each sample train component was rinsed first with acetone followed by
methylene chloride. Acetone and methylene chloride rinses were combined in the
same containers. All sample containers containing water were extracted for
analysis by Triangle Laboratories, Inc. within 7 to 14 days after sample

collection.

4.4.3 sample Analysis. All analyses were performed using accepted
laboratory procedures in accordance with the specified analytical protocols.
Refer to the Triangle Laboratories, Inc. users manual in Appendix F for a

detailed explanation.

4.5 Equipment Calibration. Pertinent calibration data are provided in

Appendix D.
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QUALITY ASSURANCE/QUALITY CONTROL

5.1 General. Entropy Environmentalists Inc. (BEI) is committed to the
continued implementation of a Quality Assurance Program to assure the quality of
sampling and analytical procedures of environmental measurement data. The
Quality Assurance measures taken during this test project equals or exceeds the
minimum QA/QC recommendations as set forth by the U.S. Environmental Protection
Agency (EPA) for a particular method.

The following sections outline the QA program implemented by EEI to justify
the validity of the test procedures. The QA system for this test program
addresses the following areas:

» Project Organization

» Preventive Maintenance & Equipment Calibration
» QA Sample Processing

» Analytical Inatrument Calibration

» Blanks and Spiked Samples

» Internal/External System Checks

» Data Reduction & Validation

» Continuous Emissions Monitoring

» QA/QC Summary

5.2 Project Organization. The organization of the project team, including
QA functions, are shown in Figure 5-1. Note that the QA structure is independent
of the organizational groups which generate measurement data during the test

program.

§.3 Preventive Maintenance and Equipment Calibration. An effective
preventive maintenance program decreases downtime and thus increases data
completeness and quality. Pretest and posttest equipment calibrations are
conducted in a manner and at a frequency which meets or exceeds U.S. EPA
specifications.

Each item transported to the field is inspected to detect equipment problems
which may originate during periods of storage. All equipment returning from the
field are cleaned, repaired, reconditioned, and recalibrated as necessary.
Routine maintenance on equipment (dry gas meters, pumps, magnehelics/manometers,
pitot tubes, and nozzles) is carried out periodically for leaks, corrosion,
dents, or any other damage. Table 5-1 shows the activities for equipment

calibration.
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Management Lines of
Authority

Quality Assurance Lines
of Authority

EMIL STEWART
QUALITY ASSURANCE
COORDINATOR

D. JAMES GROVE, PE.
PROJECT DIRECTOR

TONY WONG
PROJECT MANAGEMENT
DIRECTOR
BRUCE G. HAWKS
% QUALITY ASSURANCE
MANAGER
GARY L. WILLIAMS
PROJECT MANAGER
DR. RON HASS | M. E. JACKSON BARRY F. RUDD JOHN T. NASH

TRIANGLE LAB.
PROJECT MANAGER

ENTROPY LAB
TASK MANAGER

FIELD SAMPLING
TASK MANAGER

DATA REPORT
TASK MANAGER

TRIANGLE ENTROPY ENTROPY ENTROPY REPORT
LABORATORY LABORATORY FIELD SAMPLING PREPARATION
STAFF STAFF STAFF STAFF
FIGURE S-1  PROJECT ORGANIZATION.
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Type 8
Pitot Tubes

Manometers

Magnehelic
Gauges

Thermometers
-Impinger
-Dry Gas
Meter
-Filter Box

Thermocouple/
Potentiocmeter

Dry Gas Meter
and Orifice

Dry Gas Metar
Transfer
Standard

Baromater

Probe
Nozzle

TABLE 5-1

IN-HOUSE EQUIPMENT CALIBRATION

Calibration Method
—And Frequency

Standards contained in
EPA Method 2.

Visual inspection priar
to shipment to test site
and again prior to each
day of testing.

Leak checked before and
aftear each field use.

Initially calibrated
over full range.

After sach field use,
checked against inclined
mancoster at average
settings encountered
during testing.

After purchase and prior to
each field use, using

ASTM mercury-in-glass
thermometer .

After purchase. 3-point
(ice bath, boiling water,
(and hot oil) using AST™M
marcury-in-glass thermometer.

Befors and after each field
uss compared to ASTM mercury-
in-glass thermometer at
ambient conditions.

Full calibration (every 6
months) over wide range
of arifice settings to
obtain calibration factor.

10-minute quick calibration
before sending to test site
and again prior to each
day of field use.

Poettest (at average delta H
and highest vacuum) to
determine if meter gamma
bhas changed.

Annual calibrations
conducted in triplicate
using EPA wet test

metar. Calibrations
conducted at 7 flow rates
from 0.25 to 1.40 cfm.

Before and after each
field use against an
AST™ mercury-in-glass
barcmeter.

Reference barameter
adjustad for elevation
differences.

Average of 5 I.D.
measurements using a
micrometer. Visual
inspection before and
after each field use.

Specifications

Coefficient of 0.84
t 0.02

0-10" water column

Within t S%

t 1.5% of absolute
tamperature.

DGM = t 2% of

avg. factor for
each calib. run.
Oori. = t 0.15" H20
over delta H range
of 0.4" to 4.0".

t 3% of full.
t 5% of full.

t 5% of full cali-
bration. Factar
(initial or recali-
bration) that yields
the lowest sample

volume for the testing

is used.

t 2% of average
factor for each
calibration run.

* 0.1" mercury.

Diffarence between

high and low
measurement < 0.004*
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Corrective
Action

Refurbish ar
recalibratas.

Repair or
replace

Repair and
Recalibrate.

Adjust, determine
correction factor,
ar reject.

Adjust, detarmine
correction factor,
or reject.

Adjust or
reject

Use if no backup.
Do not use.

Mster calibration,

meter coefficient

Adjust and recali-
brate.

Adjust to
agree.

Repair and
recalibratae.



5.4 sample Processing. Entropy employs systems which ensure the integrity
of an environmental sample from the time of acquisition, through analysis, and
ultimately to proper disposal. These systems are necessary to allow valid
conclusions to be drawn from analytical results separated in time and space from
the sampling operation. 1In addition, these systems recognize that samples are
occasionally of value even after analytical results have been reported.

Samples are collected, transported, and stored in clean containers which are
constructed of materials inert to the analytical matrix. Containers are used
which allow air tight seals. When necessary, containers are employed which
prevent photochemical reactions. All sample containers are labeled with the
following information:

» Unique source identifier
» Sample run identifier

» Analyte identifier

» Sample matrix identifier

» Sample analyst identifier

Additional information relating to the sample is recorded on the data sheet
for the sampling run that afforded the subject sample. Accordingly, the sampling
data sheet contaimnms all the information ligted above, plus the date and time the
sample was acquired and supplemental information such as observations pertinent
to the quality of the sample. For condensed samples, e.g., samples in liquid
media, the sample levels are marked on the outside of the container; this mark is
used to indicate sample loss, and as such, may serve as a reference in adjusting
results accordingly.

For transport from the field to the laboratory, samples are stored in locked
boxes and secured in a fashion which minimizes movement and thus prevents
breakage of containers. Boxes used for transporting glass containers are packed
with foam.

Samples remain in the custody of the sampler from acquisition until
conveyance to the laboratory analyst, if the analyst is different from the
sampler. The sampler initjates a sample chain of custody record at the time of
sample collection in the field. All custody transfers are documented on the

chain of custody form, which remains with the sample at all times.
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Analytical data are identified in a manner identical to that of the sampling
data. Accordingly, all data generated from the analysis of samples are
documented with the following information:

» Source identifier

» Sample run identifier

» Analyte identifier

» Sample matrix identifier
*» Analyst identifier

» Analysis date

Portions of samples remaining after analysis are returned to their original
sample containers. These samples are stored in designated storage areas until

their destruction is authorized.

5.5 Instrument Calibration. Instrument calibration ig one of the most
important functions in generating precise and accurate quality data. A listing
of major in-house instrumentation and the corresponding Quality Assurance program
is given in Table 5-2.

All of the contract laboratories involved in the analytical testing for the

test program maintained rigorous Qa programs for instrument calibration.

during the sampling and analysis. Thus, data adjustment Or correction can be
made accordingly.

In most cases, it is not necessary to digest and analyze the method blanks,
reagent blanks or the lab-proof blanks unless the field blank shows a high level
of contamination. If a high level of contamination is present, it is imperative
to individually analyze the above blanks to help determine the cause of
contamination.

Spiked samples are used to check on the performance of a routine analysis or
the recovery efficiency of a method. During spiking, a known amount of stock
solutions of the substance of interest is added to the sample prior to sample

eéxtraction, digestion, and analysis.
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TABLE 5-2
IN-HOUSE INSTRUMENT CALIBRATION

Calibration Method Corrective
Apparatus And Frequency Specifications Action
Analytical & Daily and monthly checks t 1 mg of class S Adjust or
Top Loading with a series of class 8 weights. repair.
Balance weights.

Balance serviced annually
by a qualified service
representative and
checked with a series of

NBS weights.
Gas 3-point calibration
Chromatograph curve at the expected
range.

Duplicate injection of the
sample until t 5% varijation
is achieved.

Calibration repeated at the
end of each test series.

HPLC/Ion Calibrations conducted at

Chromatograph the beginning, aftar the
first injection, and after
the second injection.

Pisher S5~point calibration
Accument 925 prior to analyzing the
pH/Selective samples for the specific
Ion Meter ions.
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5.7 1Internal/External System Audit Checks. System and performance audits

are routine elements of all Entropy QA/QC programs.

Internal Systems Audit: The following sampling equipment checks were

conducted prior to sample collection.

» All sampling equipment was thoroughly checked to ensure clean and
operable components.

» Equipment was inspected for possible damage from shipment.
» The oil manometers or Magnehelic gauges were leveled and zeroed.
» The temperature measurement systems were checked for damage and

operability by measuring the ambient temperature.

Performance Audits: Performance audits of the laboratory are conducted

prior to the processing of any compliance samples for analysis. Audit materials
typically include samples available from the EPA pPrior to new source testing.
Also, samples of known concentration are specially prepared in-house or obtained

from the EPA for Internal QA checks.

External Systems Audits: Entropy is subject to a system audit each time a

test is conducted for any Air Pollution Control agency. This procedure entails
an EPA observer on-site to do qualitative evaluation of performance to

demonstrate compliance with the applicable regulations.

5.8 Data Reduction and Validation. The test team leader is responsible for
reviewing and validating data as they are acquired. Each team leader has
extensive knowledge of sampling methodology and the characteristic of the process
being measured and is capable of evaluating the accuracy, representativeness, and
completeness of raw data on-site, where action to replace inadequate data can be
taken immediately.

Data obtained during calibrations and test runs are recorded on standardized
forms which are checked twice for completeness and accuracy by the QA Director.
Data reduction and consistency are achieved by using the standardized forms and

using Entropy‘s in-house computer facilities.
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5.9 Qa/qc Summary. The following section outlines the most significant QA

Parameters used during this test pProgram.

Modified Method §: The analysis was performed by GC/Ms. The surrogates and

internal standards were added immediately prior to analysis. PCDD/PCDF surrogate
recoveries are presented in Table 5-3 and PCDD/PCDF internal standards recoveries

are presented in Table 5-4.

TABLE 5-3
PCDD/PCDF SURROGATES RECOVERY
Unit No. 2 Stack

-------------------- Recovery, % e —————

37CL- 13c12- l3ciz2- 13c12- 13ci12-
Sample Ip TCDD PeCDF HXCDF HxCDD HpCDF
2-5-MM5-1 103 98.7 76.6 77.7 128
2-S-MMS-1-CF 97.1 - - - - - - - -
2-5-MM5-2 104 87.1 87.6 98.0 122
2-8-MM5-2-CF 92.4 - - - - - - - -
2-5-MM5-3 96.5 86.7 83.7 90.0 116
2-S-MM5-3-CF 87.9 - - - - - - - -
2-S-MM5-FB 95.0 8l1.0 70.4 73.1 96.5
2-S-MM5-FB-CF 92.8 - - - - - - - -
TLI Blank 98.9 82.6 72.2 83.3 128

CF = Confirmation Analysis
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TABLE 5-4
PCDD/PCDF INTERNAL STANDARDS RECOVERY
Unit No. 2 Stack

Recovery, %
2378-

13C12- 13c12- 13c12- 13c12- 13c12- 13c12- 13c12- 13C12- 13c12-
Sample ID ps)y XD PeCOF  PecDD  EXCOF  HXCDD  HpCDF Hpcop ocop
2-8-MM5-1 69.2 82.4 111 120 83.8 98.3 90.0 98.4 114
2-8-MM5-1-CF 70.5 77.8 - - - - - - - - - - - - - -
2-8-MM5-2 69.0 73.2 83.2 81.0 77.8 77.9 79.3 87.2 75.6
2-8-MM5-2~CF 59.2 70.0 - - - - - - -- - - - - - -
2-8-MM5-3 78.5 87.1 108 109 86.3 91.7 93.3 105 87.8
2-8-MM5-3-CF 65.6 71.0 - - - - - - - - - - - - - -
2-8-MM5-FB 54.4 63.3 75.1 77.9 80.3 87.1 67.9 68.9 50.2
2-8-MM5-FB~CF 56.1 57.3 - - - - - - - - - - - - - -
TLI Blank 72.6 84.4 97.7 106 82.9 92.9 77.9 90.0 91.5

CF = Confirmation Analysis
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APPENDIX 2a

TEST RESULTS AND EXAMPLE CALCULATIONS
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PLANT:

FIELD DATA AND RESULTS TABULATION

Indianapolis Resource Recovery Facility,

SAMPLING LOCATION:

Unit No. 2 Stack

Test Date

Run Start Time
Run Finish Time

Net Traversing Points

Theta Net Run Time, Minutes
Dia Nozzle Diameter, Inches
Cp Pitot Tube Coefficient
Y Dry Gas Meter Calibration Factor
Pbar Barometric Pressure, Inches Hg
Delta-H Avg. Pressure Differential of

Orifice Meter, Inches H20
Vm Volume Of Metered Gas Sample, Dry ACF
tm Dry Gas Meter Temperature, Degrees F
Vmstd Volume Of Metered Gas Sample, Dry SCF*
Vlc Total Liguid Collected In

Impingers & Silica Gel, grams
Vwatd Volume of Water Vapor, SCF*
$H20 Moisture Content, Percent by Volume
Mfd Dry Mole Fraction
%$C02 Carbon Dioxide, Percent By Volume, Dry
%02 Oxygen, Percent By Volume, Dry
%¥CO+N2 CO + N2, Percent By Volume, Dry
Md Gas Molecular Weight, Lb/Lb-Mole, Dry
Ms Gas Molecular Weight, Lb/Lb-Mole, Wet
Pg Flue Gas Static Pressure, Inches H20
Ps Absolute Flue Gag Pressure, Inches Hg
ts Flue Gas Temperature, Degrees F
Delta-p Average Velocity Head, Inches H20
vs Flue Gas Velocity, Feet/Second
A Stack/Duct Area, Square Inches
Qad Volumetric Air Flow Rate, Dry SCFM*
Qaw Volumetric Air Flow Rate, Wet ACFM
%I Isokinetic Sampling Rate, Percent
$EA Excess Air, Percent
* 68 Degrees F —-- 29.92 Inches Mercury (Hg)

ENTROPY

Indianapolis, Indiana o 2
2-S-MM5-1 2-S-MM5-2 2~S-MM5-3
6/27/89 6/28/89 6/28/85
1100 920 1420
1524 1255 1810
12 12 12
180.00 180.00 180.00
0.307 0.273 0.273
0.84 0.84 0.84
0.9858 0.9964 0.9964
29.3 29.5 29.5
4.59 2.74 2.50
213.711 166.910 161.288
110 108 111
193.233 154.221 147.373
991.3 710.8 622.2
46.660 33.457 29.287
19.5 17.8 16.6
0.805 0.822 0.834
8.8 8.9 8.8
10.7 10.6 10.6
80.5 80.5 80.6
29.84 29.85 29.83
27.53 27.74 27.87
-1.00 -0.85 -0.80
29.23 29.44 29.44
295 296 297
0.8195 0.7906 0.7218
62.97 61.43 58.60
7,238 7,238 7,238
104,446 104,652 101,155
189,907 185,263 176,728
100.5 101.2 100.1
101 100 99

{(continued next page)



FIELD DATA AND RESULTS TABULATION

Continued
PCDD 2-8-MM5-1 2-8-MM5-~-2 2~-8-MM5-3
2378-TCDD
Formula Weight, Lb/Lb-Mole 322.00 322.00 322.00
Catch Weight, Nanograms 0.030 ND (0.008) ND {0.030}
Concentration, ng/DSCM * 5.48E-03 ND(1.83E-03) ND{[7.19E-03]
Concentration, ng/DSCM at 12% CO2 7.48B-03 ND(2.47E-03) ND[9.B80E-03}
Emission Rate, Poundas/Hour 2.14E-09 ND(7.18E-10) ND[2.72E-09]
Emisaion Rate, Grams/Second 2.70E-10 ND{9.05E-11) ND[3.43E-10)
Other TCDD
Formula Weight, Lb/Lb-Mole 322.00 322.00 322.00
Catch Weight, Nanograms " 0.400 0.730 0.180
Concentration, ng/DSCM * 7.31E-02 1.67E-01 4.31E-02
Concentration, ng/DSCM at 12% CO2 9.97B-02 2.25E-01 5.88E-02
Emission Rate, Pounds/Hour 2.86E-08 6.55E-08 1.63E-08
Emission Rate, Grams/Second 3.60E-09 8,26E-09 2.06E-09
12378-PeCDD
Formula Weight, Lb/Lb-Mole 356.44 356.44 356.44
Catch Weight, Nanograms ND [0.137] ND [0.132] 0.052
Concentration, ng/DSCM * ND[2.50E-02] ND([3.02E-02] 1.25E-02
Concentration, ng/DS8CM at 12% CO2 ND{3.41E-02] ND(4.08E-02] 1.70E-02
Emission Rate, Pounds/Hour ND(9.80E-09]} ND[1.18E-08) 4.72E-09
Emission Rate, Grams/Second ND(1.23B-09]) ND[1.49BR-09] 5.95E-10
Other PeCDD
Formula Weight, Lb/Lb-Mole 356.44 356.44 356.44
Catch Weight, Nanograms 2.111 1.180 0.448
Cancentration, ng/DSCM * 3.86E-01 2.70B-01 1.07E-01
Concentration, ng/DSCM at 12% CO2 5.26E-01 3.64E-01 1.46E-01
Bmission Rate, Pounds/Hour 1.51E-07 1.06E~07 4.07E-08
Emission Rate, Grams/Second 1.90E-08 1.33E-08 5.13E-09
123478-HxCDD
Formula Weight, Lb/Lb-Mole 390.88 390.88 390.88
Catch Weight, Nanograms 0.203 0.197 0.098
Concentration, ng/DSCM * 3.71E~02 4.51E-02 2.35E-02
Concentration, ng/DSCM at 12% CO2 5.06E-02 6.08E-02 3.20E-02
Emission Rate, Pounds/Hour 1.45E-08 1.77E-08 8.90E-09
Emission Rate, Grams/Second 1.83E-09 2.23E-09 1.12E-09
123678-HxCDD
Formula Weight, Lb/Lb-Mole 390.88 390.88 390.88
Catch Weight, Nanograms 0.628 0.636 0.280
Concentration, ng/DSCM * 1.15E-01 1.46E-01 6.71E-02
Concentration, ng/DSCM at 12% CO2 1.56E-01 1.96E-01 9.15E~-02
Emission Rate, Pcunds/Hour 4.49E-08 5.71E-08 2.54E-08
Emission Rate, Grams/Second 5.66E-09 7.19E-09 3.20E~09

ND - not detected. Detection limits are shown in parantheses ( ); estimated maximum
possible concentrations for analytes found above the detection limit, but not
meeting all the qualitative identification criteria, are shown in brackets [ ].

* 68 Deg. F -- 29.92 inches Hg (Continued next page)
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FIELD DATA AND RESULTS TABULATION

Continued
PCDD 2-S-MM5-1 2-8-MM5-2 2-8-MM5-13
123789-HxCDD
Formula Weight, Lb/Lb-Mole 390.88 390.88 390.88
Catch Weight, Nanograms 0.762 0.749 0.343
Concentration, ng/DSCM * 1.39B-01 1.71E-01 8.22E-02
Concentration, ng/DSCM at 12% co2 1.90E~01 2.31E-01 1.12E-01
Emission Rata, Pounds/Hour 5.45E-08 6.72E-08 3.11E-08
Emission Rate, Grams/Second 6.86B-09 8.47E-09 3.92E-09
Other HxCDD
Formula Weight, Lb/Lb-Mole 390.88 390.88 390.88
Catch Weight, Nanograms 6.467 6.063 3.370
Concentration, ng/DSCM * 1.18B+00 1.39E+00 8.07E-01
Concentration, ng/DSCM at 12% co2 1.61E+00 1.87E+00 1.10E+00
Emission Rate, Pounds/Hour 4.62E-07 5.44E-07 3.06E-07
Emission Rate, Grams/Second 5.83E-08 6.86E~08 3.86E-08
1234678-BpCDD
Formula weight, Lb/Lb-Mole 425.32 425.32 425.32
Catch Weight, Nanograms 6.690 5.956 2.460
Concentration, ng/DSCM * 1.22E+00 1.36E+00 5.89E-01
Concentration, ng/DSCM at 12% co2 1.67E+00 1.84E+00 8.04E-01
Emission Rate, Pounds/Hour 4.78E-07 5.35E-07 2.23B-07
Emission Rate, Grams/Second 6.03E-08 6.74E-08 2.81E-08
Other HpCDD
Formula Weight, Lb/Lb-Mole 425.32 425.32 425.32
Catch Weight, Nanograms 6.130 4.870 2.355
Concentration, ng/DSCM * 1.12E+00 1.12E+00 5.64E-01
Concentration, ng/DSCM at 12% co2 1.53E+00 1.50B+00 7.69E-01
Emission Rate, Pounda/Hour 4.38E-07 4.378-07 2.14E-07
Emission Rate, Grams/Second 5.52BR-08 5.51E-08 2.69E-08
OCDD
Formula Weight, Lb/Lb-Mole 459.76 459.76 459.76
Catch Weight, Nanograms 8.069 11.841 3.478
Concentration, ng/DSCM * 1.47E+00 2,.71E+00 8.33E-01
Concentration, ng/DSCM at 12% co2 2.01E+0Q0 3.66E+00 1.14E+00
Emission Rate, Pounds /Hour 5.77E-07 1.06E-06 3.16E-07
Emission Ratae, Grams/Second 7.27E-08 1.34E-07 3.98E-08

ND - not detected. Detection limits are shown in parenthesas ( ); estimated maximum
possible concentrationa for analytes found above the detection limit, but not
meeting all the qualitative identification criteria, are shown in brackets [ ].
* 68 Deg. F -- 29.92 inches Hg (Continued next page)

ENTROPY

=



FIELD DATA AND RESULTS TABULATION T

Continued
PCDF 2~8-MM5-1 2-8-MM5-2 2-8-MM5-3
2378-TCDFP
Formula Weight, Lb/Lb-Mole 306.00 306.00 306.00
Catch Weight, Nanograms 0.167 0.163 0.065
Concentration, ng/DScM * 3.05E-02 3.73E-02 1.56E-02
Concentration, ng/DSCM at 12% [se7] 4.16E-02 5.03E-02 2.12E-02
Emission Rate, Pounds/Hour 1.19E-08 1.46E-08 5.90E-09
Emission Rate, Grams/Second 1.50E-09 1.84B-09 7.44E-10
Other TCDF
Formula Weight, Lb/Lb-Mole 306.00 306.00 306.00
Catch Weight, Nanograms 3.161 3.606 1.293
Concentration, ng/DSCM * 5.78E-01 8.26E~01 3.10B-01
Concentration, ng/DSCM at 12% CO2 7.88E-01 1.11E+00 4.22E-01
Emission Rate, Pounds/Hour 2.26E~07 3.24E-07 1.17E-07
Emission Rate, Grams/Second 2.85B-08 4.08E-08 1.48R-08
12378-PeCDF
Formula Weight, Lb/Lb-Mole 340.44 340.44 340.44
Catch Weight, Nanograme 0.317 0.350 0.104
Concentration, ng/D8CM * 5.79E-02 8.01E-02 2.49E-02
Concentration, ng/DSCM at 12% co2 7.90E-02 1.08E-01 3.40E-02
Emission Rate, Pounds/Hour 2.27E-08 3.14E-08 9.44E-09
Emiasion Rate, Grams/Second 2.86E-09 3.96E-09 1.19E-09
23478-PeCDF
Formula weight, Lb/Lb-Mole 340.44 340.44 340.44
Catch Weight, Nanograms 0.578 0.551 0.252
Concentration, ng/DSCM * 1.06E-01 1.26E-01 6.04E-02
Concentration, ng/DSCM at 12% CO2 1.44E-01 1.70E-01 8.23E-02
Emission Rate, Pounds/Hour 4.13E-08 4.95E-08 2.29E-08
Emission Rate, Grams/Second 5.21E-09 6.23E-09 2.88E-09
Other PeCDF
Formula Weight, Lb/Lb-Mole 340.44 340.44 340.44
Catch Weight, Nanograms 2,917 2.923 0.313
Concentration, ng/DSCM * 5.33E-01 6.69E-01 7.50E-02
Concentration, ng/DSCM at 12% CO2 7.27E-01 9.02E-01 1.02E-01
Emission Rate, Pounds/Hour 2.09E-07 2.62E-07 2.84E-08
Emission Rate, Grams/Second 2.63E-08 3.31E-08 3.58E-09
123478-BxCDF
Farmula Weight, Lb/Lb-Mole 374.88 374.88 374.88
Catch Weight, Nanograms 1.083 1.041 0.471
Concentration, ng/DSCM *» 1.98E-01 2.38E-01 1.13E-01
Concentration, ng/DSCM at 12% CO2 2.70E-01 3.21E-01 1.54E-01
Emission Rate, Pounds/Eour 7.74E-08 9.34E-08 4.28E-08
Emission Rate, Grams/Second 9.76E-09 1.18BE-08 5.39E-09

ND - not detacted. Detection limits are shown in Parentheses ( ); estimated maximum
possible concentrations for analytes found above the detection limit, but not
meeting all the qualitative identification criteria, are shown in brackets [ ].
* 68 Deg. F -- 29,92 inches Hg (Continued next page)

ENTROPY



PCDF

123678-ExXCDF

FIELD DATA AND RESULTS TABULATION

Formila Weight, Lb/Lb-Mole
Catch Weight, Nanograms

Concentration,
Concentration,
Emission Rate,
Emission Rate,
234678-BxCDF

ng/DSCM *

ng/DSCM at 12% CO2
Pounds/Hour
Grams/3Second

Farmila Weight, Lb/Lb-Mole
Catch Weight, Nanograms

Concentration,
Concentration,
Emission Rate,
Emission Rate,
123789-BxCDF

ng/DSCM *

ng/DSCM at 12% CO2
Pounds/Hour
Grams/Second

Formula Weight, Lb/Lb-Mole
Catch Weight, Nanograma

Concentration,
Concentration,
Emission Rate,
Emission Rata,
Other HxCDF

ng/DSCM *

ng/DSCM at 12% CO2
Pounds /Hour
Grams/Second

Formula Weight, Lb/Lb-Mole
Catch Weight, Nanograms

Concentration,
Concentration,
Emission Rate,
Emissicn Ratae,
1234678~HpCDF

ng/DSCM *

ng/DSCM at 12% €02
Pounds/Hour
Grams/Second

Farmula Weight, Lb/Lb-Mole
Catch Weight, Nanograms

Concentration,
Concentration,
Emission Rate,
Emission Rate,
12347689-HpCDF

ng/DSCM *

ng/DSCM at 12% CO2
Pounds/Hour
Grams/Second

Formula Weight, Lb/Lb-Mole
Catch Weight, Nanograms

Concentration,
Concentration,
Emission Rate,
Emission Rate,

ND - not detected.

ng/DSCM *

ng/DSCM at 12% Co2
Pounds/Hour
Grams/Second

* 68 Deg. F -- 29,92 inches Hg

Continued
2-8-MM5-1 2~-8-MMS5-~2 2-8-MM5-3
374.88 374.88 374.88
0.667 0.645 0.229
1.22E-01 1.48E-01 5.49E-02
1.66E-01 1.99E-~01 7.48E-02
4.77E-08 5.798-08 2.08E-08
6.01E-09 7.29B-09 2.62E-09
374.88 374.88 374.88
1.259 0.963 0.394
2.30E-01 2,20E-01 9.44B-02
3.14E-01 2.97E-01 1.29E-01
9.00E-08 8.64E-08 3.58EB-08
1.13E-08 1.09E-08 4.51E-09
374.88 374.88 374.88
0.120 0.146 ND {0.046]}
2.19E-02 3.34E-02 ND[1.10E-02]
2,99E-02 4.51E-02 ND{1.50E-02]
8.58R-09 1.31E-08 ND[4.18E-09]
1.08E-09 1.65B-09 ND{5.26E-10)
374.88 374.88 374.88
2.853 2.249 0.895
5.21E-01 5.15E-01 2.14E-01
7.11E-01 6.94E-01 2.92R-01
2.04E-07 2.02E-07 8.13E-08
2.57E-08 2.54B-08 1.02B-08
409.32 409.32 409.32
3.313 2.703 1.175
6.05E-01 6.19B-01 2.82E-01
8.26E-01 8.34E-01 3.84E-01
2.37E-07 2.43E-07 1.07E-07
2.98E-08 3.06E-08 1.34E-08
409.32 409.32 409.32
ND (1.490] ND {0.821) 0.433
ND[2.72E-01) ND{1.88E-01] 1.04E-01
ND[3.71E-01] ND{2.53E-01] 1.41E-01
ND[1.07E-07) ND[7.37E-08] 3.93E-08
ND[1.34E-08] ND[5.29E-09] 4.95E-09

Detection limits are shown in parentheses ();
possible concentrations for analytes found above the detection
meeting all the qualitative identification criteria,

ENTROPY

estimated maximum
limit, but not

are shown in brackats {1.
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FIELD DATA AND RESULTS TABULATION

Continued
PCDFP 2-8-MM5-1 2-8-MM5-2 2-8-MM5-3
Other HpCDF
Formula Weight, Lb/Lb-Mole 409.32 409.32 409.32
Catch Weight, Nanograms 4.085 2.272 0.702
Concentration, ng/DSCM * 7.46E-01 5.20E-01 1.68E-01
Concentration, ng/DSCM at 12% CO2 1.02E+00 7.01E~-01 2.30E-01
Emission Rate, Pounda/Hour 2.92E-07 2.04B-07 6.38E-08
Emission Rata, Grams/Second 3.68E-08 2.57E-08 8.04E-09
OCDF
Formula Weight, Lb/Lb-Mole 443.76 443.76 443.76
catch Weight, Nanograms T 2.940 2.196 0.974
Concentration, ng/DSCM * 5.37E-01 5.03E-01 2.33B-01
Concentration, ng/DSCM at 12% CO2 7.33E-01 6.78E-01 3.1BE-01
Emission Rate, Pounds/Hour 2.10E-07 1.97E-07 8.84E-08
Emission Rate, Grams/Second 2.65E-08 2.48E-08 1.11E-08

ND - not detected. Detection limits are shown in parentheses ( ); estimated maximum
possible concentraticns for analytes found above the detection limit, but not
meeting all the qualitative identification criteria, are shown in brackets [ ].

* 68 Deg. F -- 29.92 inches Hg
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PCDD/PCDF Detection Limits,

PCDD
2378-TCDD
Total TCDD

12378-PeCDD
Total PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
Total HxCDD
1234678-HpCDD
Total HpCDD
OCDD

PCDF
2378-TCDF
Total TCDF

12378-PeCDF
23478~PeCDF
Total PeCDF
123478-HxCDF
123678-HxCDF
234678-HxXCDF
123789-HxCDF
Total HxCDF
1234678-HpCDF
1234789~HpCDF
Total HpCDF
OCDF

— o~
[
i

Unit No. 2 Baghouse Outlet

———————————— Nanograms ———————————e-
2-8~-MM5-~-1 2-S-MM5-2 2-8-MM5-3
Detected ND(0.008) ND[{0.03]
Detected Detected Detected
ND{0.137} ND{0.132] Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected Detected
Detected Detected ND[0.046]
Detected Detected Detected
Detected Detected Detected
ND{1.49) ND[0.821) Detected
Detected Detected Detected
Detected Detected Detected

= Detectable limits are presented in parentheses.
Estimated maximum possible concentrations are presented in brackets.
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EXAMPLE TEST CALCULATIONS
UNIT NO. 2 STACK

Run Number: 2-S-MM5-1

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS

Pbar + (Delta H/13.6)
17.64 * Y * Vm * _—
460 + tm

Vmstd

29.3 + (4.59/13.6)
17.64 * 0.9858 * 213,711 * = 193.233 DSCF
460 + 110

Vmstd

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS

Vwstd

0.04707 * Vlc

vwstd

0.04707 * 991.3 = 46.660 SCF

PERCENT MOISTURE, BY VOLUME, AS MEASURED IN FLUE GAS

$H20

100 * Vwstd / (Vwstd + Vmstd)

$H20

100 * 46.660 / (46.660 + 193.233) = 19.5 %

DRY MOLE FRACTION OF FLUE GAS

Mfd

1 - (%H20 / 100)

Mfd

1 - (19.5 / 100) = 0.805

DRY MOLECULAR WEIGHT OF FLUE GAS

Md

(%CO2 * 0.44) + (%02 * 0.32) + (%CO + N2 * 0.28)

Md

(8.8 * 0.44) + (10.7 * 0.32) + (80.5 * 0.28) = 29.84 1lb/lb-mole

WET MOLECULAR WEIGHT OF FLUE GAS

Ms = (Md * Mfd) + (0.18 * $H20)

Ms = (29.84 * 0.805) + (0.18 * 19.5) = 27.53 1lb/lb-mole

ENTROPY
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ABSOLUTE FLUE GAS PRESSURE
——=on s oYE GAS PRESSURE

Pg = Pbar + (pg / 13.6)

Pa = 29.3 + (-1.00 / 13.6) = 29.23 inches Hg.

AVERAGE FLUE GAS VELOCITY -~ Note: {Delta avg. is square of avq. 8q_root
AYIRAGE FLUE GAS VELO P) q qu q q

Delta p avg. * (460 + ts)
ve = 85.49 * Cp * SQRT [===- —————————— ]
Pg * Mg

0.8195 * (460 + 295)
ve = 85.49 * 0.84 * SQRT | -] = 62.97 ft/sec
29.23 * 27.53

DRY VOLUMETRIC FLUE GAS FLOW RATE AT STANDARD CONDITIONS
=a——=nanl FLUE GAS FLOW RATE A

60 Tstd Ps
Q8d = —— * Mfd * vg * A * *
144 ts + 460 Patd
60 528 29.23
Qs8d = --- * 0.805 * 62.97 = 7,238 * e __ * e = 104,446 SCFM
144 295 + 460 29,92

WET VOLUMETRIC FLUE GAS FLOW RATE AT STACK CONDITIONS
e lne Rt FLUE GAS FLOW RATE A1

Qaw = 60 / 144 * vg *
Qaw = 60 / 144 * 62.97 * 7,238 = 189,907 ACFM
PERCENT ISOKINETIC OF SAMPLING RATE
==t ao A el OF SAMPLING RATE
Patd 100 (ts + 460) * vmgtd
L = e ——— W - - —————
Tstd 60 P8 * va * Mfd * Theta * Area-nozzle, sq.ft.
29.92 100 (295 + 460) * 193.233
3L = e e e = 100.5 %
528 60 29.23 * 62.97 * 0.805 = 180 * 0.0005140

ENTROPY



PERCENT EXCESS AIR

%02 - (0.5 * %CO)
SEA = - * 100
(0.264 * $N2) - (%02 - (0.5 * %CO))

10.7 - (0.5 * 0.0)
REA = —cmmm e — * 100 = 101 %
(0.264 * 80.5) - (10.7 - (0.5 * 0.0))

NANOGRAMS PER DRY STANDARD CUBIC METER, 123478-HXCDD

ng/DSCM = ng / (Vmstd * 0.02832)

0.203 / (193.233 = 0.02832) = 3.71E-02 ng/DSCM

ng/DSCM

NANOGRAMS PER DRY STANDARD CUBIC METER CORRECTED TO 12% CO2, 123478-HXCDD

ng/DSCM@12%C02 = ( 12 / %CO2) * ng/DSCM

ng/DSCM@12%CO2

( 12 / 8.8) * 3.71E-02 = 5.06E-02 ng/DSCM @ 12% CO2

POUNDS PER HOUR, 123478-HXCDD

60 * ng * Qsd
Lb/Hr = e
453,592 * Vmstd * 10¢

60 * 0.203 * 104,446
Lb/BY = =meem e = 1.45E-08 1b/hr
453,592 * 193.233 * 108

GRAMS PER SECOND, 123478-HXCDD

{ ng / 10° ) * Qsd
g/8€C = e
60 * Vmstd

( 0.203 / 10° ) * 104,446

9/8EC = me e = 1.83E-09 g/sec
60 * 193.233

ENTROPY
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Preliminary Field Data

LAY

Lo

PLANT NAMEL.ckcnemis Mewicce floc. om
LOCATION L i a2/ i s In
SAMPLING LOCATION Un s # 29} J7e.

NO. OF PORTS _ 2

"

PORT INSIDE DIAMETER _ 6

DUCT DEPTH o
FROM INSIDE FAR WALL TO OUTSIDE OF PORT [ O 2

H
NIPPLE LENGTH 4
DEPTH OF DUCT_9 ¢

WIDTH (RECTANGULAR DUCT) -

EQUIVALENT DAMETER:

- 2XDEPTHxwWIDTH _ 2 M = ). _
DE OEPTH « WIDTH { - )
DISTANCE FROM UPSTREAM _ DOWNSTREAM

PORTS TO NEAREST ) ‘
FLOW DISTURBANCE ~ [05 ~ (3o
DIAMETERS 125 1€.25

STACK AREA = (48 7)° =723%.2 IN2

LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
e

4 [ 8 10 12 14 186 18 20 22 24

67 44 32 26 21 18 18 1.4 1.3 11 1
25.0 146 105 8.2 8.7 57 49 44 39 35 3.
750 29.6 19.4 1468 11,8 99 B85 75 67 8.0 S.
93.3 70.4 32.3 226 17.7 14.8 125 109 9.7 8.7 7.

8.2 915 85.4 756 73.8
5.1 89.1 815 78.2

98.4 $2.5 87.1 82.0

95.6 90.3 85.4

98.6 93.3 88.4

== - S o==sog
SNevrsrsunsgPtTNRRLUN -

19 e8.1 912
20 98.7 94.0
21 98.5
22 8.9
23
24

85.4 67.7 342 25.0 20.1 169 148 129 11.6 10.8
95.6 806 658 356 269 22.0 188 16.5 146 13.2

DRAW HORIZONTAL LINE THROUGH DWWMETERS
If more than 8 and 2 diameters gng if duct
dia. is iess than 24°. use 8 or 9 points.
VELOCITY PARTICULATE
DIAMETERS
up DOWN

N ~{mas ZZZ
k\\‘ 12
N1 2N 7 4 o17s IV
\\ 8 415 /:;

s 1 a5 W20
16
28 or 28
% OF DISTANCE D!STANCE
DUCT | FROM NSDE | FROM OUTSIDE
DEFTH WALL OF PORT
[ ] Y +
4.4 4 Xf /10 4
4. 6 14 2O
296 | 2 ?J/y 34 /5
04 | 67% | 73 5/%
¥y, 4 ¥2 7Ty
3
15.6] 9174 | 47

89.5 774 844 366 28.3 21.6 20.4 18.0 18.1
96.8 854 750 63.4 375 29.8 25.0 21.8 19. 4

91.8 82.3 731 62.5 38.2 30.6 26.2 23.0
97.4 88.2 79.9 71.7 81.8 38.8 3t.5 27.2|

$3.3 854 780 70.4 61.2 39.3 32.3
97.9 90.1 83.1 76.4 69.4 60.7 39.8

94.3 875 81.2 75.0 68.5 60.2

LOCATION OF TRAVERSE POINTS IN RECTANGULAR STACKS

2 3 4 5 6 7 8 9% 10 11 12]

25.0 16.7 125 10.0 83 7.1 63 S8 S50 45 4

94.4 85.0 77.3 70.
95.0 86.4 79.

R I VI NN STy
» 4o

75.0 50.0 37.5 30.0 25.0 21.4 18.8 18.7 150 13.86 12.5

83.3 62.5 50.0 41.7 35.7 31.3 27.8 25.0 22.7 20.8
87.5 70.0 58.3 50.0 438 3890 350 31.8 29.2

N~ |a|ed ]t et |a|ma | —a
Otom\lmmhcam_nomm\lmmbwm_;g

90.0 75.0 84.3 56.3 50.0 45.0 40.9 37.5
91.7 78.6 68.8 61.1 550 50.0 45.8

92.9 81.3 72.2 65.0 S9.1 54.2
93.8 83.3 75.0 68.2 82.5

NN
N|—

N
w

95.5 87.5

N
H

E NTROPY
NVIRONMENTALISTS, INC .



ORSAT FIELD DATA 1

Plant Name LC{;MOIﬂo//"J /Z(cf()(/ ree /&c Col G, /CJM /,"/Q
P

Saapling Location [, H 2 SSeck Fuel Type _ A2sce

. 2 -5 =M
Run 2nd/or Sampble No. 43—y Leak Test? « Date (/57 OQnerator e

Time of Time COZ 02 co %0, %CO %No
Sample of Reading |Reading Reading

Collection | Analysis A B C B-A C-8 100-C
[too 1745 1 9.7 1195 [+ | 10%
/5 24 1755 194 195 |- 1106
1% 00 3.4 \ 4.5 0.6

Avg. 3. avg. L\© o, — 0,5

A-S~/1Py -

Run and/or Sample No. 4>-2 Leak Test?_ Date é/)a’ Operator /—Ze
Time of Time C0; ) co %09 %C0 %No
Sample of Reading |Reading Reading

Collection | Analysis A B C 8-A C-8 100-C
0750 /305 9 | /95 - /o ¢
| 255 AR 7.0 /7.5 1O s
BErE .7 1 9.5 /1O, 6
Ave. .9 Avge /0.6 - fo. s
A=S—Awrr -

Run and/or Sample No. m3-3 Leak Test?___/ Date &/# 7P QOperator JJA&
Time of Time €0, 0, co %0, “C0 iho
Sample cf Reading |Reading Reading

Collection | Analysis A B C B-A C-B 100-C
(4 50 /€30 | 8. & /7 /0. (
§ ( £ .9 | /a5 jo. C
o J _
/S0 .8 | /95 Jo. T
Avg. g/’X Avg. (0. o - 50 &

F-100¢9
8/86



PARTICULATE AND MMS FIELD DATA

ENTROPY

COMPANY NAME )d3 RUN NUMBER -S- ‘j
ADDRESS TIME START
smm.mcsﬁ:‘%ﬂ;uq r ™~ S‘bt;k TIME FIgIS'l
DATE =~ T LEADER QEL TECHNICIANS
BAROMETRIC PRESSURE, IN. HG _m.\;___ STATIC PRESSURE, IN. H,;0 :_LOQ__ LK. TEST
SAMPL ING TRAIN LEAK TEST VACULM. IN. H ,Q,@_Qﬂﬁ_gﬂ.ﬂ_ ———Wrnmmas
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. ia 1 ___l:?___..___._! 36,
EQUI PMENT CHECKS |DENT1F ICATION NUMBERS 3‘33'760
\:LN_ PITOTS, PRE-TEST REAGENT aoxD_E_Lmz::_:_&__%_ mmrrzns__i_ )
NN PITOTS, POST-TEST METER BOX __AL____ T/C READOUT
‘E:_onsrr SAMPL ING SYSTEM UMBIL!CAL T/C PROBE V;‘g Ro/e
TEDLAR BAG sampLE Box 12 ORSAT PUMP I
L nerocouree @)D Or | prose Ul b6 TepLAr Bac 88
FILTER £ TARE Nonocx:;ﬁ-i SET-UP NOMOGRAPH ¢ _H T
Q=4 Ad|l AM L %46 ¢ FACTOR
m WY 'n‘}gi MrngTw__L‘l__ STACK TEMP 30“
smxrignf REF. AP
l DRY GAS PITOT |  ORIFICE aas | rove | gas wEmp Oc | ;
cLocK METER READ ING|SETTING { &M]), ,vu..‘rzn CONDEN/ IMPIN. | STACK| *
SAMPLE | TIME, | READING, (arP), IN. H-0 | TeEmP. |IN. HG| BOX |EXIT |EXIT TEMP. |
ot IMIN. ! cu. FT. [IN. HzOhDEALIACT‘UAL! °r4 GAUGE 1
i 1 0 "733,3‘13 A | 3£ t 5143 199 1330
5 33 ny i, IZ.él Té) | |6 | | A40 | &5 e | |
o 1942491 +.99 197212231197 | %0 1 58 ] 1539 |
2 )5 79710 1,95 152515271108 | m 395 (45 |L¢3 296 |
20 | ﬁ% 'O 144 5,44 1108 119 2495 196 93 1336 |
a5 !/ qd0 159917/999 ' 110 1 10 tMmqusr&&
3 30 JelFA01 28 19.7] 9.7) o | 10 1242153 150 Q97
35 SA) 7 9o Hd8 1485 i) 1 1 'aqkied 3y 17
| 4o 97 0,79 937 1 yie & 1Az BT §é Alp
T4 T ab 4= 3] 9> Seg 955 o | (g AU 185 1833 QA7
a L BO 1 P20 5.9% ¢ e 9 241 0 9% 145y &6
R - Q5 3D Lhubn Huy 110 11D \%j;!%f 44 33¢
T 5 0 DYV AR5 (LT7V Mgy (L L 1Q 13 1&5 ELHESVE
L Lo 140G 6% A0 aq,qqlwﬁq TS\ 2AS | a9 837
! D |<$\ZJ_Q’ A5 H0) AT L0 g ‘2.4’3‘5"1 4 294
T C 95 %16 4% &5 a1 T8 Q1o agelS) 99 295
! »%0 K%Y | o76 422 122 1 \1% (10 ';qq |57_ ~‘>Q »sag__
| 230, 08,47 ¥ 4K3 0 P2 32 by
P12, % '} £Q) | :
B a4R’d) 65 3.} 13§l (10F P 'atm Ryl ‘10',’.1\’[
! 044 .17 L5 36l 3Ll 106 - 4 i 50
a¥F 5 4qr4 Ry RS HTY) (41] 197 o,smlsc |
~ 2o %BQ34 75 e Yiict jaR ! 9 5 16) ' 63 997
| 25 2&& (2. 9 844 Loy 091 4 1245159 1 59 Q]
I & 30 73.4q 30 a9y un 03 ' § T4~ 59 1 B5 297
Vi (7;;’ Te



= -~y
S emme WAl

FARLLLLLATE Page I 2un Number [ -$-Mmg
DRY GaSs PITOT f ORIFICE Gas | PumP e, O i :‘
CLOCK METER READINGI SETTING {AH), | METER |vAcUuM ILTER éomsu‘ IMP!N.’ STACK| * |
SAMPLE | TIME, READING, | (aP), | IN. H.0 TEMP. |IN. HG| Box |EXIT |EXIT T=™P. | |
o nr | MIN. Y. FT. [IN. H20| 1DEALIACTUAL| ©OF lcause | ||
3 135 TX7TT 481 XS (372475 T no 110 _136q | T IEL7
o | FBR99 | s 19771972 1 18 1 1o lQ5s 1849 13S7 i |
4 | 45 | €9 g I 1,Q lg£,e5 |5 8c (119 | e1/21Q 30 I Y 60l 64 &Yy
| 50 199¢,5) g%y 153% 1532 1111 1\\ 1833 154 J¢O 23y 1 |
' | 55 | qogﬁ L LQI /Y Byl Ty 113 289 'e@ 143 1249 1
S lgo 19Q9,.7) 1163 T8M) 1371 111 T £ 1995 162 ¢/ Q9 |
lex 19 T0.33 1100 13,85 (5% 1 1/4 1JQ 1295 159 159 1Q9¢ |
170 149,97 | [0 [555 Iss5 |1 //Q 18 1297 166 x4 1396 1
@ 175 QYIS 1,35 1gny 1527 (113 14 13O 153 153 1997
2o 1936G.07 I%I’szv 1527 1\)S 11 i3580 V549 157 1934 | |
« L 25 | it NS 14949 1934 | Jfy 112 1859 1#3 5/ ggg '@
3 ¥ o 156 1 § QY | [ [ I S | I | !
I | l I | | l | | | '
| | | | i | [ [ | I i
I f | } j ! | j f |
| [ | [ [ | | [ I | I
f | I | | | f | I | o
I | J [ | | I | | { [
| j | | | | [ | I I I P
‘ | | } | | | | ! [ ) I |
I | I I | |- [ = - | i I | F
I | | { | | I | I I I |
I | | | | I I | } | |l
| | | | | J | | | | | L
| | I | ] I I | | | I ]
| [ f I K [ | { | | | !
! ' | I | | I I I ! | ‘
! | | | i I | J I | I
[ | J i | | | | | [ i ;
| | [ | | | | i | | | j
! | | | ! f B | } | ! [
| | | J | | ] | I | | |
| I I i J | | i | I !
] I | | | | I ! I | |
| | ! I | ! | | | | | |
I J | ! I I | | [ | | I
| | | | l | | | I | | |
| I | I | [ | I j I l |
! I I ] 1§ I R l I ‘ P
[ [ | | | I | ! | I ! t
| | ? I I I I | I | | L
| | | | | | | | | | | —
{ [ i i ! I | | ! ! !
L |
7S J. 73 “sa )
-1008 v et Ts

/a8 " ENTROPY
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PARTICULATE AND MMS FIELD DATA

| company name Py run noveer @3- MIE~
ADDRESS Thaia In TIME START
SMPUNGG,LO%:&'O%q Unit %2 c K TIME FlNlS;
DATE s i TEAM LEADER ﬂEk TECHNICIANS __ BEY
BAROMETRIC PRESSURE, IN. He _&9, 5 STATIC PRESSURE. IN. H,0 = 8§ !“" TEST
SAMPLING TRAIN LEAK TEST VACUUM. IN. HG 10 19 9 READINGS |
SAMPLING TRAIN LEAX RATE, cu. FT./MIN. GADS 609 2,003 O w2 ! 1032, 57
EQUI PWMENT CHECKS IDENTIFICATION NUMBERS | ’0?2 750
:&_ PITOTS, PRE.TEST REAGENT Bomeznsﬂ_ﬁL mm:rzn_'a_7.3_
PITOTS. POST-TEST METER Box __A2~20  +,c reapour __T|
ORSAT SAMPLING SYSTEM umeiticar )77 T/c ProBE __ X -/ ‘
N_ TEDLAR BaG SAMPLE Box ORSAT PUMP | —_
N mERMoccuUPLE e OO of PROBE L% TEDLAR BAG 1A [
FILTER * TARE NOMOGRAPH SET.UP NomoGRAPH ¢ _AYTL | ‘
: Ei&:: ‘\)gn AHg L 349¢ € FACTOR ——
0 =9 126, METER TEMP STACK TEMP ___3DQ
% MOISTURE REF. AP — l
K=, 0
DRY GAS PIToT | oRmiFlcE Gas | re | gas Teme Oc | |
cLock | METER READING|SETTING [AH), | METER VACU‘UM"”_TER cm;,q{mpm.‘ STACK| *
SAMPLE | TIME, READING. | [aP), | IN. H20 TEMP. |IN. HG| BOX |EXIT |EXIT | TEMP.
soinT IMIN. CU. FT. |IN. He0! 1DEALIACTUAL| ©F |caver | ]
Dl 1 0 959557 | <o QoRIRQT 199 T 9 1235 Tce |6o | 29¢
L5 9533 | 162 1909 209 1ge | % 285 TB7 &4 29
110 ' 98¢, B9 ' 685 a4 rz..a«-, lye0 | 5 12580 155 |5\ |28&
2 5'5f‘16L.4.Q | 35 1959 2,59 Yol | 5 1259 | 55 |52 =98 |
| Y- 2Y | 717 13,6€ (266 ' Qx| g 25O 167 18z [ Z{7 1
| (s 757, %) .96 29> 243 en 3 Tiso BN o TmY
> 1% 995 4] .Sg '2&}*1."31 09 | 9 1246 H2 5 1297
L 35 94N 9 247 75 o5 1 3 *;z,l-fgl §2_ 50 ‘3‘1‘7
| M0 R4 2R g,z_nz.%:sz. "7"*5*'53“50“*"
L 45 ‘qul'%z ’ZQK‘Q%’—\l%gLI'7 Q4S5 | ‘-!ﬂfsz*m‘i%
i 50 944,691 ,on 276 AR 107 T 135015489 52__4:_37
\ *f.s d99 (R, 27 13,00 300 ,107; 7 250 59 153 337
0073, qu‘m%.la 3J0 110 1R 13801 N2 1 53 395
1 |65 llao%.qc.z 15 284 2591 1093 ] 4 230 153 1537 3a¢
! , 1O13,5Q | 88 TAx 1243 | 0% ' 4 'B% 183 53 ‘A9¢
e 1O138.3) 1 85 243 1=29% | \OR | 3 55164 15> A9
G | A0 1266 X0 2,95 12,75 1 109 1280 154 182 Q7€
NS ¥ _0an%d . 259259 109 73 250186 53 259
W L "10/0'1032 291 A8 23 QA 1ON 7 24s 1 5] 16 A8YT
] — 5 1ON7 14 ' 48 43 243 a2 | 9 _TARs B3 &, %L
f 19\ pibl, ' 2 2D Q2 7 WMo lpr 52  AQ¢
LR 104 i ; Q04 W7 12801583 5] A9
| 20 OB O 2a)  TAd itQd ! R 280 | 4= i ¥k LA9%
! _25 (p55” j R EENT tat-; X 1351 56 1 53 399
! zgloc.o.g-z-l .;5 2a% 3238 TQ4 % T =HoI 5y 6§ 337
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. — —_—p — —_— g — —_—
s - - L A
Vo £ !wm" -4 =-1-—1- .- _ N (U DY [V N NN NN BN RN O — ]} - - N
T v Y DNRoo o~y o g
. ¢ N £9 <
3] m Qme.Q:Q.. C167] 210404 ~
IR 3 S SRR el L e e e e
£ N
! L} O dbAv ~J~} Am
3. o] & = N N N @ Ao ) N
P L e e X R AR B N O O O
F I
E A eb| AR o ]
) # m a PD#K.@WEJA@ DmﬂﬁVC)rJ Y
1) F"i‘l’("‘l""llw\ll e e e B e e e B e e e e i e e et et el B I
& b N33 \
B |2 ey Ry L R NS
LE2 (St led | L
5%l |od
o mc.ucO‘OAOIQ. Odcd N
b .llmmmlt Sl e ey b InEEEEEEEEEEs Wy
@8] . [}
L0 -
”m wmm% g dol =
K —~=1 -+
. o
™~

D
25
| ). 9<
74

g )
| 1,96

10 1300 1105

] 00 13.85 1 3451 195 |

ORIFICE
IN. H-0

ETTING {AH]),
Q8% 12,891 ;07 1 8

1388 13251 106 |
NS , ‘
g5 1109522 1,775 12,381 2,591 108

g5
(50 110%Q 471,95 T33R 13,381 [0g |

STAN L m e

!

IN. H;0| IDEAL |ACTUAL |

11065 4y 1 .90 I3

P40 11070.Q%
85 11075 53

(aP),
ALEIENE)
55

READINGI| S

PITOT !

ca

CJ. FT.

READ NG,

DRY GAS
METER

W6, 646 |

111002 |

AKX R
L IQYQ,

7 Tl o4RIELED 2072
11O Y|

HEBEEEC REAERR
5T - L
BT ] S

T

ENTROPY
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PARTICULATE AND MMS FIELD DATA

f COMPANY NAME -%.A_&Qducn Tnc., RUN NUMBER &y S~ MmME< ;
| ADORESS T—gjinnuea\is <Tn) TiME sTART (42O
| SAMPLING LOCATION Unid 22 ek TiMe FintsH 1810
patE __G&-3%~499 TE L§ADER I TECHNICIANS /RP_P
BAROMETRIC PRESSURE, IN. MG _ﬁ'— STATIC PRESSURE. IN. H;0 "o LK. TEST
2SAMPL ING TRAIN LEAK TEST vacumd. In. rediDD 049 Qa7 READ | Nas
i AMPLING TRAIN LEAK RATE, cU. FT./MmIN. 1S 19 43 i IL” ;
‘ - |
~ EQUIPMENT CHECKS F IDENT I FICATION NUMBERS QC& QQG
i PITOTS, PRE-TEST REAGENT Box JOL  nozme GLRA DIAMETER A3 |
X PiTOTS., POST-TEST METER BOX Q T/C READOUT ___ 1 = —
ORSAT SAMPL ING SYSTEM UMBILICAL T/C PROBE i‘\l
TEDLAR BAG SAMPLE BO ) ORSAT PUMP __L &
, THERMOCOUPLE @ °r | prose -2 TEDLAR BAG Z |
| FILTER = TARE NOMOGRAPH SET - UP nomocrAPH ¢ M EL
! Q -9 | tHg LX4 & C FACTOR _—
‘ Tiiber METER TEMP __.U.Q__ STACK TEMP ___ 2300
% MOISTURE REF. AP —_— |
e B L8 ‘
! | )
! | DRY GAs PITOT | CRIFICE GAS PUMP I _Gas _Temp GO | }
JCLOCKS METER RIADING‘SETT]NG (&H), | METER |[VACUUM i 1£R ICONDENJ IMPIN. l STACK| * |
mgmmz.l READING. | (aP}, IN. H.0 | TEMP. |IN. HG| BOX ‘:xn' ‘:xn' ' TEMP. ‘
[eoinr [MIN. SU. FT. |IN. H20| IDEALIACTUAL! ©F |eavct .

N

| 1o \\‘7,Q'j§ZI 68 12,23 szzq l\%qi ¢ 1A8o H:. | BR 13y
; _ . { bl o 12881 B2 | op ;q.ﬁgl
'l"LQlf‘q 1 10¢ o l2ys | 43 i 87 | 1(1 ‘

Q.Lin-iz;? W28 12,541289 1 119 125Q | 55°

|
] | S |
2. \5 1129, | 770 124]) 128) 1 )Q7 | 77 | I $2 | 6»31 |
D AN/ L TD g 2,4y J08 205 1 4dq 5'5 & /
' ‘ }
| |
|

!
2 %0 141,46 5@:"5’3 i2.7111d !'Z.Goi5<{45£
35 16 24 a19 (2792 ’

260 | 59

\R@\E 95 255 A& V10 255 853 58 1 Ga
EL‘HS L55*72~ B 3¢ .76 V2 ' @a ! B3 ' B !
255 1 4% 54 A9

O | EAREY \v2
!

oy GH '7l‘r"7.'|z. 1\12_' 1255 1 9

i QRS | 5%

‘50 | Rl BG

29 1174 .94 76 1T A

o 15 L‘B?:%Z | 2@"1‘-’:@;_@1. 3

EYCE 58~i = lga; :
| LS | I BRI B

!

' |
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MOISTURE SAMPLING LABORATORY RESULTS

Plant Name: INDIANAPOL1S RESOURCE RECOVERY FACILITY EEI Ref# 6323

Sampling Location: Unit No. 2 Stack

Date Received: 7/5 Date Analyzed: 7/S5 Reagent Box{(es): DF105,DF1B0O
Run Number 2-5-MMS~1 2-S~-MMS5-2 2-8-MMS5-7
Run Date &/27 6/28 6728

ANALYSIS OF MOISTURE CATCH

Reagent | ¢ H20 )
Final Weight. g. 1413.5 1254,0 1149.1
Tared Weight., g. 598.5 591.5 586.0
S|wZZISSS=R DEZEEIRsSE2= —SRES=Sm==sss
Water Catcn,g. B1S5.0 b62.5 563, 1
Reagent 2 ( XAD )
Final Weight, g. 203.3 177.4 194.5
Tareg Weight, g. 201.3 176.2 191.4
SIS SmZI=N -+ + 4+ 11 aFIB|ESENm====
Water Catch,g. 2.2 1.2 3.1
Reagent 3 ¢ )
Final Weight, g.
Tared Weight, g.
SEsESSZ=aos ESREERSSEEsSS =A== ===
Water Catch.g. 0.0 0.0 Q.0
CONDENSED WATER. g. 817.2 b63,7 966.2
Silica Gel:
Final Weight, g. 774.1 447,1 456.0
Tared Weight., g. 600,0 400, 0 400,0
ZJumESmmEE ERZTIBEI== IR ZE=====
ADSORBED WATER, g. 174.1 47.1 36,0

TOTAL WATER COLLECTED, gqg. 991.3 710.8 622.2



TRIANGLE LABORATORIES, INC.
801-10 CAPITOLA DRIVE
RESEARCH TRIANGLE PARK, NC 27713

Phone: (919) 544-5729
Fax: {(919) 544-5491

DATE : * 08 AUGUST 1989
CLIENT 1ID : * ENTROPY

P.O. NUMBER : * 6323 A-2,6349 A-1
TLI PROJECT No. : * 14087,14098

CASE NARRATIVE
MODEL 8290X
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¥ ¥
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Six MM5 samples were received from ENTROPY in good condition July

5, 1989 and stored in a refrigerator at 4°C. The samples were
extracted and analyzed according to procedures described in the
Triangle Labs User Manual provided with this data package. Any

particular difficulties encountered during the sample handling by
Triangle Labs will be discussed in the QA/QC remark section
below.

Quality Assurance/Quality Control Samples

A laboratory method blank -- identified as the TLI Blank -- is
prepared along with the batch of samples.

QA/QC Remarks

The release of this particular set of ENTROPY analytical data by
Triangle Labs was authorized by the Quality Assurance Officer who
has reviewed each sample data package individually following a
series of inspections/reviews conducted at two other levels of
the data production line. When applicable, general deviations
from acceptable WA/QC requirements are identified below. Com-
ments on the effect of these deviations upon the validity and
reiiability of the results can be obtained from the User Manuail
{Data Quality OUbjectives; Section 35). Specific @QA/3C Problems
Associated with tnis Particular Project are:

Sample Preparation [Laboratory: None

Mass Spectrometrx: None

Data Review: None

Should ENTROPY have any questions or comments to formulate re-
garding this data package please feel free to contact us.

For Triangle Laboratories,

Analyst @A Project Officer Program Manager

) 7 p o), A
N L oL Ot /M i) o

HiThfel D. Chu Hani S. Karaﬁ, Ph.D. Yves Tondeur. Ph.D.
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TRIANGLE LABORATORIES, INC. Page 1 of 2

PCOD/PCDF ANALYSIS (8290X) - 08/03/89
FILE NAME....: M892452 CLIENT ID....: ENTROPY TLI NUMBER....: 19-98-1A
"CONCAL. ......: M892448 SAMPLE ID....: 2-5-MM5-1
ANALYST......: DM ANALYSIS DATE: 07/17/89  PROJECT NUMBER: 14098
SAMPLE SIZE..: 1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 07/05/89
ICAL DATE....: 12/07/88  SAMPLE ORIGIN: n/a DATE COLLECTED: / /
SPIKE FILE...: SPE82910 SHIPMENT NO...: n/a
NAME AMT(ng ) NUMBER DL  EMPC RATIO RT FLAGS
2378-TCDD 0.03 0.87 29:45  ___
12378-PeCDD ND 0.14 _
123478-HxCDD 0.20 1.40  39:47
123678-HxCDD T 0.63 1.15  39:55
123789-HxCDD 0.76 1.16  40:22
1234678-HpCDD 6.7 1.09 44:45
0coD 8.1 0.81 50:06 A%
2378-TCOF 0.78 0.80 28:59  ___
12378~PeCDF 0.32 1.52  33:38
23478-PeCDF 0.58 .77 34:34
123478~HxCDF 1.1 1.09 38:38
123678-HxCDF 0.67 1.22  38:48
234678-HxCDF 1.3 1,17 39:35
123789-HXCDF 0.12 1.18  40:45
1234678-HpCOF 3.3 0.96 43:13  __
1234789-HpCOF ND 1.5 _
OCDF 2.9 0.84 50:21 —
TOTAL TCDD 0.43 5 0.77 0.75 _
TOTAL PeCDD 2.1 4 3.0 1.58 _
TOTAL HxCDD 8.1 6 9.0 1.30 _
TOTAL HpCDD 12.8 2 1.06 __
TOTAL TCDF 3.8 11 4.1 0.75 .
TOTAL PeCDF 3.8 9 5.1 1.55 .
TOTAL HxCOF 6.0 10 6.4 1.18 _
TOTAL HpCODF 7.4 3 8.4 0.92 _

E829_RPT rev:3.01



TRIANGLE LABORATORIES, INC.
PCDD/PCOF ANALYSIS (8290X) QA/QC SUMMARY

FILE NAME....: M892452 CLIENT ID....: ENTROPY
CONCAL.......: M892448 SAMPLE ID....: 2-5-MM5-1
ANALYST......: DM ANALYSIS DATE: 07/17/89

SAMPLE SIZE..: 1.00 SAMPLE MATRIX: MM5

ICAL DATE....: 12/07/88 SAMPLE ORIGIN:
SPIKE FILE...: SPEB2910

n/a

Page 2 of 2
08,/03/89

TLI NUMBER....: 19-98-1A

PROJECT NUMBER: 14098
DATE RECEIVED.: 07/05/89
DATE COLLECTED: Vi
SHIPMENT NO...: n/a

NAME AMT (ng ) % REC RATIO RT FLAGS
37CL-TCDD 10.3 103 29:44 -
13C12-PeCDF 234 9.9 98.7 1.58 34:33 S
13C12-HxCDF 478 7.7 76.6 0.53 38:38 -
13C12-HxCDD 478 7.8 17.7 1.23 39:46 _
13C12-HpCDF 78% 12.8 128 0.43 45:25 _
ALTERNATE STANDARDS RECOVERY SUMMARY (TYPE A)
NAME AMT (ng ) % REC RATIO RT FLAGS
13C12-HxCDF 789 9.1 91.0 0.49 40:44 _
INTERNAL STANDARDS RECOVERY SUMMARY
NAME AMT (ng ) % REC RATIO RT FLAGS
13C12-2378-TCDF 6.9 69.2 0.79 28:56 —_—
13C12-2378-TCDD 8.2 82.4 0.81 29:42 N
13C12-PeCDF 123 1.1 111 1.57 33:37 -
13C12-PeCDD 123 2.0 120 1.57 36:02 —_—
13C12-HxCDF 678 8.4 83.8 0.48 38:47 _—
13C12-HxCOD 678 9.8 98.3 1.22 39:63 _—
13C12-HpCOF 678 9.0 90.0 0.42 43:12 —_
13C12-HpCOD 678 9.8 98.4 1.01 44:44 —_—
2.8 114 0.95 50:056 -

13C12-0CDD 22.

E829_RPT rev:3.01
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TRIANGLE LABORATORIES, INC. page 1 of 1
CONFIRMATION ANALYSIS (DB-225) 08/08/89
FILE NAME....: T322702 CLIENT ID....: ENTROPY TLI NUMBER....: 19-98-1A-G
CONCAL.......: T893226 SAMPLE 1D....: 2-5-MM5-1
ANALYST. . .... . JA ANALYSIS DATE: 08/01/89  PROJECT NUMBER: 14097/98
SAMPLE SIZE..:  1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 07/05/89
ICAL DATE....: 05/03/89  SAMPLE ORIGIN: n/a DATE COLLECTED: / /
SPIKE FILE...: SPCONF10 | SHIPMENT NO...: OGDEN
NAME AMT(ng ) NUMBER OL  EMPC RATIO RT  FLAGS
2378-TCDD 0.06 0.80 14:53 IR
2378-TCOF 0.17 0.68 16:14
TOTAL TCDD 1.0 9 1.2 0.79 _
TOTAL TCOF 3.3 18 3.7 0.72 L

SURROGATE STD. RECOVERY SUMMARY (TYPE A)

37CL-TCDD 9.7 97.1 14:52

INTERNAL STANDARDS RECOVERY SUMMARY

NAME AMT (ng ) % REC RATIO RT FLAGS
13012-2378-TCOF 7.1 70.5 0.73 16:14
13C12-2378-TCDD 7.8 77.8 0.80 14:51

CONF_RPT rev:3.01



TRIANGLE LABORATORIES, INC. Page 1 of 2

PCDD/PCDF ANALYSIS (8290X) 08/03/89
FILE NAME....: M892453 CLIENT ID....: ENTROPY TLI NUMBER....: 19-98-24
CONCAL.......: M892448 SAMPLE ID....: 2-5-MM5-2
ANALYST...... : PMC ANALYSIS DATE: 07/17/89 PROJECT NUMBER: 14098
SAMPLE SIZE. .- 1.00 SAMPLE MATRIX: MM5 DATE RECEIV%E . 07/05/89
ICAL CATE....: 12/07/88 SAMPLE ORIGIN: n/a DATE COLLECTED: /7
SPIKE FILE...: SPE82910 SHIPMENT NO...: n/a
NAME AMT(ng ) NUMBER oL EMPC RATIO RT FLAGS
2378-TCDD ND 0.008 -
12378-PeCDD ND 0.13 _
123478-HxCDD 0.20 1.39 39:36 o
123678-HxCDD 0.64 1.41 39:45 -
123789-HxCDD 0.75 1.30 40:12 _
1234678~-HpCDD 6.0 1.04 44:35 _
0CoD 11.8 0.84  49:54 Kl
2378-TCDF 0.86 0.75 28:52 .
12378-PeCOF 0.35 1.33 33:30 —-—
23478-PeCDF 0.55 1.45 34:26 -
123478-HxCDF 1.0 1.14 38:28 _—
123678~-HxCDF 0.65 1.19 38:39 -
234678-HxCDF 0.96 1.11 25:.7 o
123789-HxCDF 0.15 1.19 40:35 -
1234678-HpCDF 2.7 0.92 43:02 _
*234789-HpCDF ND 0.82 —
OCDF 2.2 0.93 20:1¢C .
TOTAL T2DD 0.73 5 0.86 0.78 _
TOTAL PeCDD 1.2 4 2.6 1.62 .
TOTAL HxCDD 7.6 6 3.1 1.35 _
TOTAL HpCDD 10.8 2 1.04 .
TOTAL TCDF 3.4 9 4.2 0.79 .
TOTAL PeCDF 3.8 10 4.9 1.54 -
TOTAL HxCDF 5.0 8 5.7 1.17 -
TOTAL HpCODF 5.0 3 5.5 0.390 .

EB29_RPT rev:3.01



TRIANGLE LABORATORIES, INC. Page 2 of 2

PCDD/PCDF ANALYSIS (8290X) QA/QC SUMMARY 08/03/89
FILE NAME....: M892453 CLIENT ID....: ENTROPY TLI NUMBER....: 19~-98-2A
CONCAL.......: M892448 SAMPLE ID....: 2-5-MM5-2
ANALYST......: PMC ANALYSIS DATE: 07/17/89 PROJECT NUMBER: 14098
SAMPLE SIZE..: 1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 07/05/89
ICAL DATE....: 12/07/88 SAMPLE ORIGIN: n/a DATE COLLECTED: /7
SPIKE FILE...: SPEB2910 SHIPMENT NO...: n/a
SURROGATE RECOVERY SUMMARY (TYPE A)
NAME AMT (ng ) % REC RATIO RT FLAGS
37CL-TCDD 10.4 104 29:36 -
13C12-PeCDF 234 8.7 87.1 1.59 34:24 —_—
13C12-HxCDF 478 8.8 87.6 0.50 38:29 -
13C12-HxCDD 478 9.8 98.0 1.18 39:36 -
13C12-HpCDF 789 12.2 122 0.42 45:15 —
ALTERNATE STANDARDS RECOVERY SUMMARY (TYPE A)
NAME AMT (ng ) % REC. RATIO RT FLAGS
13C12-HxCDF 789 8.9 88.8 0.48 40:35 —_
INTERNAL STANDARDS RECOVERY SUMMARY
NAME AMT (ng ) % REC RATIO RT FLAGS
13C12-2378-TCDF 6.9 69.0 0.76 28:49 —_
13C12-2378-TCDD 7.3 73.2 0.76 29:35 _
13C12-PeCDF 123 8.3 83.2 1.54 33:30 —_
13C12-PeCDD 123 8.1 81.0 1.62 34:53 -
13C12-HxCDF 678 7.8 77.8 0.50 38:38 _
13C12-HxCDD 678 7.8 77.9 1.33 39:43 —_—
13C12-HpCDF 678 7.9 79.3 0.44 43:02 —_
13C12-HpCDD 678 8.7 87.2 1.03 44:34 —
13C12-0CDD 15.1 75.6 0.89 49:53 -

E829_RPT rev:3.01
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TRIANGLE LABORATORIES, INC. Page 1 of 1

CONFIRMATION ANALYSIS (DB-225) 08/08/89
FILE NAME....: T322703 CLIENT ID....: ENTROPY TLI NUMBER....: 19-98-2A-F
CONCAL.......: T893226 SAMPLE ID....: 2-5-MM5-2
ANALYST......: JA ANALYSIS DATE: 08/01/89 PROJECT NUMBER: 14097,/98
SAMPLE SIZE..: 1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 07/05/89
ICAL DATE....: 05/03/89 SAMPLE ORIGIN: n/a DATE COLLECTED: / /
SPIKE FILE...: SPCONF10 SHIPMENT NO...: OGDEN
NAME AMT(ng ) NUMBER DL EMPC —— RATIO RT FLAGS
2378-TCDD 0.07 0.75  14:53 PR
2378-TCDF 0.16 0.67  16:15 _
TOTAL TCDD ) 0.98 10 1.1 0.75 .
TOTAL TCDF 3.8 20 3.8 0.71 .

SURROGATE STD. RECOVERY SUMMARY (TYPE A)

NAME AMT (ng ) % REC RATIO RT FLAGS
se-ton 9.2 e sy
INTERNAL STANDARDS RECOVERY SUMMARY

WE e ae e
crz-aate-tcor  se ses 013 1era
13C12-2378-TCDD 7.0 70.0 0.81 14:52

CONF_RPT rev:3.01



ANALYST......:
SAMPLE SIZE..:
ICAL DATE....:
SPIKE FILE...:

2378-TC0D
12378-PeCOD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCOD
0CDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678~-HpCDF
1234789-HpCDF
OCDF

TOTAL
TOTAL
TOTAL
TOTAL

TCOD

PeCDD
HxCDD
HpCDD

TOTAL
TOTAL
TOTAL
TOTAL

TCOF

PeCDF
HxCDF
HpCDF

TRIANGLE LABORATORIES, INC. Page 1 of 2
PCDD/PCDF ANALYSIS (8230X) 08/03/89
. M892454 CLIENT ID....: ENTROPY TLI NUMBER....: 19-98-3A
. M892448 SAMPLE ID....: 2-5-MM5-3
PMC ANALYSIS DATE: 07/17/89  PROJECT NUMBER: 14098
1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 07/05/89
12/07/88  SAMPLE ORIGIN: n/a DATE COLLECTED: / /
SPE82910 SHIPMENT NO...: n/a
AMT(ng ) NUMBER DL EMPC RATIO RT  FLAGS
ND 0.03 _
0.05 1.63  34:55
0.10 1.30 39:38  ___
0.28 1.29  39:45
0.34 1.19  40:12  __
2.5 1.08  44:34
3.5 0.89 49:52 B
0.35 0.65 28:52  ___
0.10 1.46 33:30
0.25 1.32  34:26
0.47 1.07 38:29  ___
0.23 1.06 38:40  ___
0.39 1.27  39:26
ND 0.05 .
1.2 0.98 43:02  ___
0.43 0.94 45:15
0.97 0.78 50:06  ___
0.18 3 0.40 0.80 _
0.50 4 1.2 1.55 ___
4.1 6 4.3 1.24 ___
4.8 2 1.07 _
1.7 10 1.9 0.74 _
0.67 5 2.0 1.45 _
2.0 6 2.4 1.15 -
2.3 3 2.7 0.96 __

E829_RPT rev:3.01

31



TRIANGLE LABORATORIES, INC. Page 2 of 2

PCOD/PCDF ANALYSIS (8290X) QA/QC SUMMARY 08/03/89
FILE NAME....: MB892454 CLIENT ID....: ENTROPY TLI NUMBER....: 19-98-3A
CONCAL.......: M892448 SAMPLE ID....: 2-5-MM5-3
ANALYST...... : PMC ANALYSIS DATE: 07/17/89 PROJECT NUMBER: 14098
SAMPLE SIZE..: 1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 07/05/89
ICAL DATE....: 12/07/88 SAMPLE ORIGIN: n/a DATE COLLECTED: /7
SPIKE FILE...: SPE82910 SHIPMENT NO...: n/a

NAME AMT (ng ) % REC RATIO RT FLAGS
37CL-TCDD 9.6 96.5 29:36 —_
13C12-PeCDF 234 8.7 86.7 1.54 34:24 —_
13C12-HxCDF 478 8.4 83.7 0.53 38:29 —_
13C12-HxCDD 478 9.0 90.0 1.25 39:36 S
13C12-HpCDF 789 11.6 116 0.45 45:14 —_

ALTERNATE STANDARDS RECOVERY SUMMARY (TYPE A)

13C12-HxCDF 789 9.4 93.5 0.51 40:35

INTERNAL STANDARDS RECOVERY SUMMARY

NAME AMT (ng ) % REC RATIO RT FLAGS
13C12-2378-TCDF 7.9 78.5 0.80 28:49 -
13C12-2378-7CDD 8.7 87.1 0.77 29:3% -
13C12-PeCDF 123 10.8 108 1.46 33:29 —
13C12-PeCDD 123 10.9 109 1.83 34:53 _
13C12-HxCDF 678 8.6 86.3 0.583 38:38 S
13C12-HxCOBD 678 9.2 g91.7 1.29 39:44 _—
13C12-HpCDF 678 9.3 93.3 0.44 43:02 —_
13C12-HpCOD 678 10.5 105 1.01 44:33 _—
13C12-0C0D 17.6 87.8 0.88 49:51 _—

E829_RPT rev:3.01
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TRIANGLE LABORATORIES, INC. Page 1 of 1

CONFIRMATION ANALYSIS (DB-225) 08/08/89
FILE NAME....: T322709 CLIENT ID....: ENTROPY TLI NUMBER....: 19-98-3A-F
CONCAL....... : 7893226 SAMPLE ID....: 2-5-MM5-3
ANALYST......: JA ANALYSIS DATE: 08/01/89 PROJECT NUMBER: 14097/98
SAMPLE SIZE..: 1.00 SAMPLE MATRIX: MMS DATE RECEIVED.: 07/05/89
ICAL DATE....: 05/03/89 SAMPLE ORIGIN: n/a DATE COLLECTED: Vi
SPIKE FILE...: SPCONF10Q SHIPMENT NO...: OGDEN
NAME AMT(ng ) NUMBER DL EMPC —— RATIO RT FLAGS
2378-TCOD ND 0.02 _
2378-TCDF 0.07 0.74 16:15
TOTAL TCDD . 0.44 5 0.50 0.77 —_
TOTAL TCODF 1.4 15 1.7 0.72 -
SURROGATE STD. RECCVERY SUMMARY (TYPE A)
NAME AMT (ng ) % REC RATIO RT FLAGS
37CL-TCDD 8.8 87.9 14:52
INTERNAL STANDARDS RECOVERY SUMMARY
NAME AMT (ng ) % REC RATIO RT FLAGS
13C12-2378-TCDF 6.6 65. 0.74 16:13
13C12-2378-TC0D 7.1 71.0 0.84 14:51

CONF_RPT rev:3.01



TRIANGLE LABORATORIES, INC. Page 1 of 2

PCDD/PCDF ANALYSIS (8290X) 08/03/89
FILE NAME....: MB892457 CLIENT ID....: ENTROPY TLI NUMBER....: 19-99-1A
CONCAL.......: M892456 SAMPLE ID....: 2-5-MMS5-FB
ANALYST...... 1 PMC ANALYSIS DATE: 07/17/89 PROJECT NUMBER: 14098
SAMPLE SIZE..: 1.00 SAMPLE MATRIX: MMS DATE RECEIVED.: 07/05/89
ICAL DATE....: 12/07/88 SAMPLE ORIGIN: n/a DATE COLLECTED: [/ /
SPIKE FILE...: SPE82910 SHIPMENT NO...: n/a
NAME AMT(ng ) NUMBER DL EMPC RATIO RT FLAGS
2378-TCDD ND 0.01 .
12378-PeCDD ND 0.01 _
123478-HxCDD ND 0.01 _
123678-HxCDD ND 0.01 _
123789-HxCDD ND 0.02 .
1234678-HpCDD ND 0.23 —
ocDo a.72 0.85 50:09 g8
2378-TCDF 0.07 0.68 28:59 .
12378~PeCDF ND 0.01 _
23478-PeCDF ND 0.02 _
123478-HxCDF ND 0.03 .
123678-HXCDF ND 0.008 _
234678-HXCDF ND 0.01 .
123789-HxCDF ND 0.02 -
1234678~HpCOF 0.06 0.90 24:.1 _
1234789-HpCDF ND 0.02 _
OCDF ND 0.05 _
TOTAL TCDD ND 0.01 L
TOTAL PeCDD ND 0.01 L
TOTAL HxCDD 0.05 i 0.17 1.39 -
TOTAL HPCDD ND 0.41 .
TOTAL TCOF 0.17 3 0.34 0.74 .
TOTAL PeCDF ND 0.11 —
TOTAL HXCDF 0.05 1 0.08 1.25 -
TOTAL HpCDF 0.08 1 0.90 -

E829_RPT rev:3.01
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TRIANGLE LABORATORIES,

INC.

Page 2 of 2

PCDD/PCDF ANALYSIS (8290X) QA/QC SUMMARY 08/03/89
FILE NAME....: M892457 CLIENT ID....: ENTROPY TLI NUMBER....: 19-99-1A
CONCAL.......: MB92456 SAMPLE ID....: 2-5-MM5-FB
ANALYST......: PMC ANALYSIS DATE: 07/17/89  PROJECT NUMBER: 14098
SAMPLE SIZE..: 1.00 SAMPLE MATRIX: MM5 DATE RECEIVED.: 07/05/89
ICAL DATE....: 12/07/88  SAMPLE ORIGIN: n/a DATE COLLECTED: / /
SPIKE FILE...: SPE82910 SHIPMENT NO...: n/a
SURROGATE RECOVERY SUMMARY (TYPE A)
NAME AMT (ng ) % REC RATIO RT FLAGS
37CL-TCDD 9.5 95.0 29:44 _
13C12-PeCDF 234 8.1 81.0 1.53 34:33 ___
13C12-HXCOF 478 7.0 70.4 0.53 38:38 ___
13C12-HxCDD 478 7.3 73.1 1.16 39:46 _
13C12-HpCDF 789 9.7 96.5 0.42 45:26 _
ALTERNATE STANDARDS RECOVERY SUMMARY (TYPE A)
NAME AMT (ng ) % REC RATIO RT FLAGS
13C12-HxCDF 789 7.8 77.8 0.49 40: 44 _
INTERNAL STANDARDS RECOVERY SUMMARY
NAME AMT (ng ) % REC RATIO RT FLAGS
13C12-2378-TCOF 5.4 54.4 0.76 28:56 _
13C12-2378-TCOD 6.3 63.3 0.77 29:42 .
13C12-PeCOF 123 7.5 75.1 1.60 33:37 -
13C12-PeCDD 123 7.8 77.9 1.63 35:02 _
13C12-HxCDF 678 8.0 80.3 0.53 38:47 _
13C12-HxCOD 678 8.7 87.1 1.29 39:53 ___
13C12-HpCOF 678 6.8 67.9 0.41 43:12 ___
13C12-HpCDD 678 6.9 68.9 1.07 44:45 _
13C12-0CDD 10.0 50.2 0.86 50:06 _

E829_RPT

rev:3.01



TRIANGLE LABORATORIES,

INC.

CONFIRMATION ANALYSIS (DB-225)

(WS}
(S

FILE NAME....: T322708 CLIENT ID....: ENTROPY
CONCAL.......: T893226 SAMPLE ID....: 2-5-MM5-FB
ANALYST...... :JA ANALYSIS DATE: 08/01/89
SAMPLE SIZE..: 1.00 SAMPLE MATRIX: MM5

ICAL DATE....: 05/03/89 SAMPLE ORIGIN: n/a

SPIKE FILE...: SPCONF10

NAME AMT(ng ) NUMBER DL EMPC
2378-TCDD ND 0.02

2378-TCDF 0.03

TOTAL TCOD ND 0.02

TOTAL TCOF 0.22 7 0.34
SURROGATE STD. RECOVERY SUMMARY (TYPE A)

NAME AMT (ng ) % REC RATIO
37CL-TCCD 9.3 92.8

INTERNAL STANDARDS RECOVERY SUMMARY

NAME AMT (ng ) % REC. RATIO
13C12-2378-TCDF 5.6 56.1 0.74
13C12-2278-TCOD 5.7 57. 0.80

Page 1 of 1
08/08/89
TLI NUMBER....: 19-99-1A-F
PROJECT NUMBER: 14097/98
DATE RECEIVED.: 07/05/89
DATE COLLECTED: /7
SHIPMENT NO...: OGDEN
RATIO RT FLAGS
0.80 16:14  __
0.79 -
RT FLAGS
14:52 .
RT FLAGS
16:14 —
14:51 .

CONF_RPT rev:3.01



FILE NAME....:
CONCAL.......:
ANALYST...... :
SAMPLE SIZE..:
ICAL DATE....:

2378-7TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
CCcoD

2378-TCOF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
QOCDF

TOTAL
TOTAL
TOTAL
TOTAL

TCDD

PeCDD
HxCDD
HpCDD

TOTAL
TOTAL
TOTAL
TOTAL

TCOF

PeCOF
HxCDF
HpCDF

M882449 CLIENT ID....: ENTROPY
M892448 SAMPLE ID....: TLI BLANK
JA ANALYSIS DATE: 07/17/89
1.00 SAMPLE MATRIX: MM5
12/07/88 SAMPLE ORIGIN: n/a
. SPE82910
AMT(ng ) NUMBER oL EMPC
ND 0.04
ND 0.04
ND 0.04
ND 0.04
ND 0.05
ND 0.07
0.40
ND 0.03
ND 0.03
ND 0.03
ND 0.03
ND 0.03
ND 0.04
ND 0.05
ND 0.04
ND 0.07
ND 0.10
ND 0.04
ND 0.04
ND 0.91
ND 0.07
ND 0.03
ND 0.03
ND 0.03
ND 0.05

TRIANGLE LABORATORIES, INC.
PCDD/PCDF ANALYSIS (8290X)

Page 1 of 2

TLI NUMBER....:

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

0.88

08/03/89

14097
07/05/89
/o

50:22

ARERER

1]

E829_RPT rev:3.01



TRIANGLE LABORATORIES, INC.

PCDD/PCDF ANALYSIS (8290X) QA/QC SUMMARY

FILE NAME....: M892449 CLIENT ID....: ENTROPY
CONCAL.......: MBS2448 SAMPLE ID....: TLI BLANK
ANALYST......: JA ANALYSIS DATE: 07/17/89
SAMPLE SIZE..: 1.00 SAMPLE MATRIX: MM5

ICAL DATE....: 12/07/88 SAMPLE ORIGIN: n/a

SPIKE FILE...: SPE82310

Page 2 of 2
08/03/89

TLI NUMBER....: n/a

PROJECT NUMBER: 14097
DATE RECEIVED.: 07/05/89
DATE COLLECTED: /7
SHIPMENT NO...: n/a

NAME AMT (ng ) % REC RATIO RT FLAGS
37CL-TCDD 9.9 98.9 29:41 -
13C12-PeCDF 234 8.3 82.6 1.556 34:58 _
13C12-HxCDF 478 7.2 72.2 0.50 39:04 —
13C12-HxCDD 478 8.3 83.3 1.25 40:09 I
13C12-HpCDF 789 12.8 128 0.44 45:45 _
ALTERNATE STANDARDS RECOVERY SUMMARY (TYPE A)

NAME AMT (ng ) % REC. RATIO RT FLAGS
13C12-HxCDF 789 9.2 91.8 0.48 41:08 —
INTERNAL STANDARDS RECQVERY SUMMARY

NAME AMT (ng ) % REC RATIO RT FLAGS
13C12-2378-TCDF 7.3 72.6 0.79 28:53 -
13C12-2378~TCDD 8.4 84.4 0.76 29:40 .
13C12-PeCDF 123 9.8 97.7 1.62 33:47 —
13C12-PeCDD 123 10.6 106 1.71 35:26 I
13C12-HxCDF 678 8.3 82.9 0.51 39:10 _
13C12-HxCDOD 678 9.3 92.9 1.156 40:17 .
13C12-HpCDF 678 7.8 77.9 0.41 43:33 _
13C12-HpCDD 678 9.0 90.0 1.06 45:05 -
13C12-0CDD 18.3 91.5 0.88 50:22 _

o E823_RPT rev:3.01

)
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CUSTODY SHEET FOR MMS COOLER # JDFZZ7E;

Date of Hakeup__g}_@/@_ Initials fvﬁ-—— Sealed? -7

Individual Tare of Reagent: 2,00 mls. of dH, O
Individual filica Gel Tare Weignt ___ngiZl____gms.
Filter used? - Knockout Impinger Catch? (¢ or X )

XAD Trap: < Trap # and Tare wt.,gms,

Rinse reagent identification Aeeis., P ﬂ4a~/4;/z4. b lo

FLANT NAME L ok ans_ooiiv __Resow ree Recowon, Feuz 7

SAMPLING LQCATION V17 3> [He st

Run 1.D.. Date :Initials! Sealed?: Date ‘% SilGel.Initials! Sealed?
Used ! ' ‘Cleaned ' Spent
2-S=MAT | 6/30/P0 0 L - L &/ L 9SHh . (re : —
FSLIOS S IPRG . e _ N A .

_ Dat ffg%ﬁ:ls Seayed?

Received in Lab

Sampiing Method

Remarks:



CUSTODY SHEET FOR MMS COOLER 2 JOF ' RO

Date of Makeup /9 H’A#)kg‘) Initials %@C@« Sealed? “~—
Individual Tare of Reagent: 2o mls., of :Djl **1,()
Individual Silica Gel Tare Weight 2.0 gms .

Filter used?_ - Knockout Impinger Catch? e (¢ or X )
XAD Trap?__ - Trap # and Tare wt.,gms.

Rinse reagent :dentification 4 e .o saoa M PFE S pmm b [ Ao

PLANT NAME L%’(Ag{gl/ Rerovrze Lo cow oy Fecits 7o

————— 7

SAMPLING LOCATION Vard # 2 JFack

Run I.D.: Date .Initials: Sealed?! Date % SilGel:Initials:!: Sealed?
Used ! ' iCleaned ' Spent ‘
-5 ppcey %y o ome P L e MR 1-WA L O L
IS-OPSF s R 1 A - Y EI R -IA e -

Dat Initials Seal#d?
Received in Lab 245:_ _ - . . e

Sampling Method

Remarks:
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POST OFFICE BOX 12291 i 1
RESEARCH TRIANGLE PARK
NORTH CAROLINA 27709-2291

ENVIRONMENTALISTS INC 919-781-3550

Ne

REQUEST FOR ANALYSIS Page 1

PURCHASE

orDER # (L33 A-] J0B NaME: _ (ADEN

-

LABORATORY: LT

DATE SAMPLES - EXPECTED DATE . ~
WERE TRANSMITTED: (,-L\— Ka[ OF RESULTS: (Q' 13~ 5%

SAMPLE MATRIX:

TYPE OF ANALYSIS REQUESTED: /Pf‘eg& e 9 XAD - Sp;fea/
;un;/'[- D//F SL{Vf:f?O«éC- /

Vs, /]
- A
SUBMITTED BY: : i, &%
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POST OFFICE BOX 12291
RESEARCH TRIANGLE PARK

EN I ROI I NORTH CAROLINA 27709-229"

ENVIAONMENTALISTS INC 919-781-3550

REQUEST FOR ANALYSIS Page 1
PURCHASE

oroer #5323 AR JOB NAME: OYGDEN
LABORATORY: Twr

DATE SAMPLES EXPECTED DATE

WERE TRANSMITTED: 7-6-%9 OF RESULTS: <2-7 -‘{3’?

SAMPLE MATRIX: MMS SQMIDJQ ‘/‘Vﬂly\

. ~
TYPE OF ANALYSIS REQUESTED: "’[eqzm— ooﬁ& D/ E o\)\h\ Cm#n’m;
T

F‘YOML '/'2— CLV\CJ &-(,[/ I/L Poo{-(p) .

3*"‘? lett ??JP\J ID C)ow{?owtr\ “'5
[ R-5-MMS-|| Filler xAD ?azge,\{(a 2, Frenth, Back s Tonp Tirse
2 -5mmsal " e t{lAD 3 o
3 Js-mMs3L 3 : . :
ya S-Mms-pq )

A / )
SUBMITTED BY: K?NM 7@M
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Meter Box Number: A/jo Calibration by: MC/M
Standard Meter Number: 6€34313 standard Meter Gamma: /.00
Date: T-13-%9 Barometric Pressure (Pb): 2G. 4 in. Hg
*Date: *Barometric Pressure (Pb): in. Hg
METERBOX CALIBRATION
Standard Meter Meter Box Metering System
Gas Orifice Gas |
Volume | Temp. Time Setting | Volume | Temp. ;
(Vag) (tag) (8) (AH) (Vg) (ta) Coetff. AH@ |
3 L] 1 3 3 3 ° H O !
f+ F min. in. HZO £t F (Yd) in 5 i
4.047 70 ’ /o O.s 4. [ b Y §o o« 20357 /509 t
Y.0 30 P (o 0.3 o1 £ - 9658 [.y5© )
. 860 >0 {0 2./ £ (v6 £3 . 565 » (.£5 0 I
7‘5;5’% So /O 2-/ F’/;s(? Fé 199/5/ /-ff; '
(2. 0%> | DI (o & . & [L.3€D> £ . 9%50 [ & 32 .
I
(L .7 03% by (o &, & v, 437 FF « 7939 (-Fr 2
Average .985¢8 [ &1 |
* *
¢ - ..tas T Vas " [%q 7 %00 T Py
Vd * (tds + 460) * (Pb +AH/13.6)
0.0317 * AH (tg, + 460) * o | °
S
AHg = —========mmmn-- e Bt dededes ;
Pb * (td + 460) Yds * Vds ‘
F-1037
6£-88 rev

ENTROPY



ON-SITZ DRY GAS METER AUDIT

Date & —39-F7 Meter Box Identification Number (D
Tize ON¢§ » Pretest Gamma (Y) 0. 9759 AH | 872
Auditor ‘7L - Barometric Pressure (Pba;) A7.5 in.Eg
Ory Gas Meter Jdeter {pper anad Lower
Readings, Temperatures, Limits for
Ft3 O Audit Camma
Initial 740.430 | Initial 75 | 0,97 * v« , gren |
Final 267 967 Final 5/ ' 1.3 * Y= / pl154

Dry Gas Vvoiume Average Meter Aun Calculated
! Metered. Temperacure. Tige. Audit Camnma

t‘t3 o? ain.

Va » 7.537 ’ Ta= 7% , 10 l Y= jo/2
10 0.0319 (Ta - 460)

Y 3 ceee ® N/ ccccccccecceccoena

c
Va Pbar
10 0.0319 ( 78 -+ 460)

Y = -ccee- * qf e e = |/ OI2

£-1040
9/86 .

EAITDADVYV



o0
Meter Box Number AM(° Calibration by M <
Meter Box Vacuum 15~ (1n. Hg) Job No _L 395 /4313
Standerd Meter Number G€3F3%3  stangerg Meter Gama _ /.00t 3
Dete 2-13-3>5 Berometric Pressure (P,) 22. 37 _ (in HQ)
POST7T TEST CALIBRAT/ION
Standard Meter Meter Box Metering System
Gas . Onfice Gas
Volume Temp | Time Setting Volume Temp. H
(t..) () Coeff A @
(Vgq) ds (8) (aH) (Vg) d
res °F min in. H20 3 °F (Yd) n. Hzo
1.Ps2 S | (o $37 | nser | oer LsseP | (o0
(1op>| 27 |1 w357 (vssrg |90 | 9peT | 1o
-~
TR YR (9 3,57 [ (r. 383 |98 RTT BN
Average| 9509 (5157
¢ . tas " Vas T (fq v 9000 " By
@ vy % (ty  + 460) * (P_ + 2H/13.6)
r" T
0.0317 * AH (ty  + 460) * o | °
;‘Ha 2 creececece-c---- * i _--§ ............ !
@ !
Py * (ty + 460) | Yae *Vae
AP (Magnenelic®) AP (Manometer) 3 Difference
LD .2 o)
s T o
[ .03 [.03 o
F-1038
7/89

ENTROPY




(:/q
[y

Meter Box Number: A/ 0O Calibration by:

Standard Meter Number: ( F3 5§33

Standard Meter Gamma:

me [T

1

/0063

Date: S$-13- Barometric Pressure (P, ): >9.44 in. Hg
*Date: *Barometric Pressure (Pb): in. Hg
METERBOX CALIBRATION
Standard Meter Meter Box Metering System
Gas Orifice Gas
Volume | Temp. Time Setting | Volume | Temp.
(Vgg) (tas) (8) (AH) (Vq) (ty) Coeff. xﬁH@
3 ) 1 3 [ ] )
ft F min. in. HZO ft F (Yd) in. HZO
40/ vy /0 o. 5 4. 13( F3 . 950> /. )3
3.958 | 75 i -3~ 4.1206 £e .9€5> [- 725&
5. fre S sT (o >/ £-050 £9 <5959 (.%0/
5 356 | NS /o 2./ F-oas5" | 9% .95 F > [.92 2
{3, 0o~ ' {1 4. £ {3-392 S5 [ oo F [.£F/
({.F1 4 5y (e “. & {2.103 3¢ /.00 08" (- EFO §
|
Average 95 ¢y /. &6 N
* *
o . Yas Vas T (tat 000 T Te
d ) * *
Vd (tds + 460) (Pb +AH/13.6)
0.0317 * AH (tyy + 460) * & | °
e e m * as
AMg = ST el s asoy | v v
Py (tq * 460) Yis Vas
F-1037
6-88 rev

ENTROPY



F-1040
9/86

Date o . 2% 8%

Tize (233 - /343

Auditor &&@

ON-SITE DRY GAS METER AUDIT

Meter Box Identification Number AJ-Lo

Pretest Gamma (Y) o 99¢4 AHa [ P%6

Barometric Pressure (Pbar) 295 in.Hg

Dry Gas Meter Meter Upper and Lower
Readings, Temperatures, Limits for
f‘t3 OF Audit Gamma

Initial 3tS. lon

Initial e 0.97 *Y = o. 26¢65

Final 73233 Final LY 1.03*Y = | 9p2¢s
Dry Gas Volume Average Meter Run Calculated
Metered, Temperature, Time, Audit Gamma
ftS °p min.
Vo = 2.QH To = (3 10 Y =/.02¢4/

10 0.0319 (Tm + 460)
Y = meee ® N e
c
Vo pbar
10 0.0319 ( I3 + 460)
YC S e B e = 7574

Audit Gamma Within Acceptable Limits? ves ~~ No

ENTROPY
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migc

Meter Box Number _ A/ X2
Meter Box vVacuum 2 (in Hg)

Calibration by:

Job No

6399/ 63 23

/
Standard Meter Numper (©£34323  sStanderd Meter Gema _/-00¢ 3
Date 7-13-57 Barometric Pressure (P) _%2-27  (in Hg)
POST TEST CAL/BRAT/ION
Standard Meter Meter Box Metering System
Ges : Onfice Gas
Volume | 1€mPp- | Time Setting | Volume Temp.
(t.) (t,) Coeff AH@
(Vygs) ¢ (8) | (aH) (Vg) d
f13 °F min. |In. HZ0 13 °F (Yg) In. H,0
F w77 57 | (0 . b | s £ | [.00>9 [.g6,~
Fiu| 5,7 | (o |27k [Freso | TF | (-00F] .54y
&- 409 357 | 0 et [ FoynT | TT | ivorr |19y
Average {-Ud)'-(' { . 3g7
e o .tas [ Vas T !fa T 900 TRy
G vyt (tyg + 460) % (P + LH/13.6)
F— N
0.0317 * AH | (ty + 460) * o | °
L;H@ T emeececmmm—--——-- * R R ) |
Py * (ty + 460) | Yae * Vag _Jl
AP (Magnehehc®) AP (Manometer) 2 Difference
.o .o O
- 7 5 o)
{ .0 (.0 0
F-1038
7/89

ENTROPY
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