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INTRODUCTION

1.1 oOutline of Test Program. Stationary source sampling was performed for

S.T. Wooten Company in Princeton, North Carolina, on November 1, 1990. Testing

was conducted at the rotary dryer stack to determine the particulate emissions

and plume opacity. Table 1-1 is a test log which shows the test parameters,

sampling methods, and run numbers for the test program.

Test
Parameter

CO5,05 -
Particulate

Plume Opacity

1.2 Test Participants.

program.

S.T. Wooten Company

Entropy Environmentalists Inc.

TABLE 1-1
TEST LOG
Run Numbers
Sampling - - - - - - Repetition - - - - - -
Method 1 2 3

EPA 3 M3-2 ———— ————
EPA § M5-1 M5-2 M5=3
EPA 9 M9~-1 M9-2 M9-3

Table 1-2 lists the personnel involved in the test

TABLE 1-2
TEST PARTICIPANTS

Tim Mooney
Test Coordinator

Billy Ray Windburn
Plant Contact

Neill M. Harden
Project Manager

Andrew L. Carpenter
Engineering Technician

Tan Le
Visible Emissions Observer
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SUMMARY OF RESULTS
Tables 2-1 and 2-2 summarize the results of the particulate emissions and

plume opacity testing, respectively. Detailed test results are presented in

Appendix A; field and analytical data are given in Appendix B.



TABLE 2-1
PARTICULATE TESTS SUMMARY

Rotary Dryer Stack

M5-1 M5-2 M5-3
fun Oate T
Run Start Time 850 1053 1240
Run Finish Time 1008 1206 1353
Test Train Parameters:
Volume Of Dry Gas Sample, SCF * 38.817 41.945 40.638
Percent Isokinetic 99.4 98.5 103.5
Flue Gas Parameters:
C02, Percent 8y Volume, Dry 5.7 5.7 5.7
02, Percent By Volume, Dry 12.8 12.8 12.8
Temperature, °F 204 216 258
Air Flow Rate, Dry SCFM * 23,053 22,817 23,173
Ajr flow Rate, Wet ACFM 39,709 " 39,476 44,820
Filterable Particulate:
Concentration, grains/OSCF * O.QOZZT 0.00140 0.00330
Emission Rate, lb/hr 0.448 0.273 0.656
Filterable + Condensable Particulate:
\\\\\\\\‘\Q; Concentration, grains/DSCF * 0.0324 0.0221 0.0245
Emigssion Rate, lb/hr §.40 4.32 4.87

*

68° F (20° C) -- 29.92 Inches of Mercury (Hg).

ENTROPY
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Average

5.7
12.8
226
23,014

41,335

0.00232

0.459

0.0263

5.20



TABLE 2-2
SIX-MINUTE AVERAGE PLUME OPACITY OBSERVATIONS SUMMARY
Rotary Dryer Stack

Run Number M9-1 M9-2 M9-3
Highest 6-minute Average Opacity, % 1 1 1
Highest Single Opacity Reading, % 10 10 10
----------- Run M9=-] -==-eec=e—c«= m—eeecssece= RUn M9=-2 —=c=ec-ce--
Set == "Time -~-- Avg. % Set ~=- Time === Avg. %
No. Start _End = Opagcity - No. Start _End  Opacity
1 0850 0856 0 1 1055 1101 0
2 0856 9004 0 2 1101 1107 0]
3 0904 0910 0 3 1107 1113 0
4 0910 0916 1 4 1113 1119 1
5 0916 0922 0 5 1119 1125 0
6 0922 0928 0 6 1125 1131 0
7 0928 0932 1 7 1131 1137 0
8 0932 0938 0 8 1137 1143 1
9 0938 0944 0 9 1143 1149 0
10 0944 0950 0 10 1149 1155 0
----------- Run M9-3 -===c=e-n--
Set === Tim@ ==~ Avg. %
No. Start _End_ = Opacity
1 1245 1251 0
2 1251 1257 0
3 1257 0103 1
4 0103 0109 0
5 0109 0115 o
6 0115 0121 o
7 0121 0127 0
8 0127 0133 0
9 0133 0139 1
10 0139 0145 0]
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PROCESS DESCRIPTION AND OPERATION
3.1 General. The S.T. Wooten Company operates an Aztec double drum asphalt
plant in Princeton, North Carolina. The unit consist of a mixing chamber and

rotary dryer, baghouse, ID fan, and stack.

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

passage of flue gases exhausted from the rotary dryer. o

ENTRODPY
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FIGURE 3-1. ROTARY DRYER 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 North Carolina
Department of Environment, Health, and Natural Resources. This section provides
brief descriptions of the sampling and analytical procedures. Detailed

descriptions of the procedures are provided in Appendix D.

4.2 Ssampling Points. The number and location of the sampling points were
determined according to EPA Method 1. The stack cross section was divided into
30 equal areas with five sampling points on each of six travefﬂe 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. During run MS5-2, a multipoint, integrated flue
gas sample was collected and analyzed according to the procedures outlined in EPA
Method 3. The analytical results were used to determine the flue gas composition

and molecular weight.

4.3.3 Flue Gas Moisture Content. Moisture content was determined according
to the procedures outlined in EPA Method 5.

4.4 Emissions Determinations

4.4.1 Particulate. Emissions were withdrawn isokinetically from the source
using an EPA Method 5 sampling train. The sampling train consisted of a nozzle,
heated glass probe, filter, four chilled impingers, and a metering console.
Filterable particulate was collected on Whatman EPM2000 glass fiber filters.
Condensable particulate was captured in a chilled impinger system. The first two
impingers each contained 100 mL of distilled, deionized (DI) water, the third
remained empty, and the fourth contained preweighed silica gel. Each of the 30

points was sampled for two minutes resulting in net run times of 60 minutes.

(continued on page 4-3)
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FIGURE 4-1. ROTARY DRYER STACK TEST LOCATION.
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Sample Recovery. The filter was removed and placed in a glase jar. The
reagents were returned to the original quart jars, weighed, and the weights were
recorded on the label. The silica gel was returned to the original container,
weighed, and the weight was recorded on the label. All fronthalf components of
the sampling train including the nozzle, probe, and fronthalf of the filter
holder were rinsed with.acetone into a pint jar. The backhalf of the filter
holder and the impingers were rinsed with acetone into a pint jar.

Sam An . EPA Method 5 analytical procedures were used to analyze
the filter and fronthalf acetone rinse for filterable particulate. The DI water
reagent and acetone rinses were analyzed to determine the condensable
pafticulate. The DI water reagent was extracted three times with chloroform and
then extracted three times with ether. The acetone rinses and the pooled
chloroform and ether phases were evaporated to dryness at room temperature and
desiccated. After extraction, the water phase was evaporated to dryness on a
steam bath and desiccated. Following desiccation, a gravimetric analysis was

performed on each phase to determine the weight of the residue.

4.4.2 Plume Opacity. The procedures outlined in EPA Method 9 were followed

in determining the plume opacity.

4.5 Equipment Calibration. Pertinent calibration data are provided in
Appendix C.



QUALITY ASSURANCE/QUALITY CONTROL

5.1 General. Entropy Environmentalists Inc. (EEI) 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 test procedures. As applicable, the QA system for the various
test programs 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, includinq
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.

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.

Bach 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 cleahed, 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 leak;, corrosion,

dents, or any other damage. Table S-1 shows the activities for equipment
calibratjion.

ENTRODY
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PROJECT DIRECTOR
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NEILL M. HARDEN
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QUALITY ASSURANCE
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CHRIS WRENN
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LABORATORY
- STAFF

REPORT
PREPARATION
STAFF

FIELD
SAMPLING
STAFF

FIGURE 5-1 PROJECT ORGANIZATION
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Apparatus

Type 38
Pitot Tubes

Mancmeters

Magnehelic
Gauges

Theraoometers
-Impinger
-Dry Gas

Metar
~Filter Box

Thermocouple/
Potentiometar

Dry Gas Meter
and Orifice

Dry Gas Metsr
Transfer
Standard

Barometer

Probe
Nozzle

TABLE S5-1

IN-HOUSE EQUIPMENT CALIBRATION

Calibration Method
And FPrequency

3tandards contained in
EPA Method 2.

Visual inspection prior
to shipment to test aits
and agaip prior to sach
day of testing.

Leak checked before and
after each fiald use.

Initially calibrated
over full range.

After sach field use,
checked against inclined
manometer at average
ssttings encountered
duriang tasting.

After purchase and prior to
sach field use, using

ASTM mercury-in-glass
thermometar.

After purchase. J-point
({ce bath, boiling water,
and hot o0il) using AST™
ssrcury-in-glass thermcmeter.

Before and aftar each filald
use, campared to ASTM mercury-
in-glass thermometer at
anbient conditions,

Pull calibration (every 6
months) over wide range
of orifice settings to
obtain calibration factor.

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

Posttast (at average delta 8
and highest vacuum) to
determine if meter gamma

has changed.

Annual calibrations
conductad in triplicate
using EPA wet test

meter. Calibrations
oonducted at 7 flow rates
from 0.25 to 1.40 cfe.

Before and after each
fiald use against an
aneroid barometer.

Rafersnce barometer
adjusted for elevation
differences.

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

L] ifications

Coefficient of 0.84
t 0.02

0-10" watsr column

Wwithin & S\
Imp = t 2°PF
DGM = ¢t S5.4°F
FB = t 5.4°F

t 1.50 of absolute
temperature.

DGM = ¢ 0.02

from avg.coeff,
for sach run.

ori, = t 0.15" H20
over delta B range
of 0.4% to 4.0".

* 3% of full.
t 58 of full.

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

volume for the testing

is used.

t 2% of average
factor for each
calibration run.

t 0.1" mercury.

Difference between
high and low
measurement < 0.004"

ENTROPY
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Corrective
__Action

Refurbish or
recalibrate.

Rapair or
replace

Repair and
Recalibrate.

Adjust, determine
correction factor,
or reject.

Adjust, determine
correction factor,
or reject.

Adjust or
replace

Use if no backup.
Do not use.

Mater calibration,
mater coafficient

Adjust and recali-
brate.

Mjust to
agree.

Repair and
recalibrate.



5.4 Sample Processing. Entropy employs systems which ensure the integrity
of an environmental sample from the time of acquiasition, 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. In 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 contains all the information listed above, plus the date and time the
sample was acquired and supplemental information such as observations poftlnent
to the quality of the sample. PFor 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, sampleé 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 initiates a sample chain of custody record at the time of
sample collection in the field. Aall custody transfers are documented on the

chain of custody form, which remains with the sample at all times.

ENTROPY



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 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 obtained from the various sources
during the sampling and analysis. Thus, data adjustment or correction can be
made accordingly.

In most cases, it is not neceéaary 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

extraction, digestion, and énalysis.

ENTROPY



Apparatus

Analytical &
Top Loading
Balance

Gas
Chromatograph

HPLC/Ion
Chromatograph

Pisher
Accument 925
pl/Selective
Ion Meter

TABLE 5-2
IN-HOUSE INSTRUMENT CALIBRATION

Calibration Method Corrective

And Frequency Specifications
Daily and monthly checks t 1 mg of class 8
with a series of class 8 waights.
weights.

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

3-point calibration
curve at the expected
range.

Duplicate injection of the
sample until ¢ 5% variation
is achieved.

Calibration repsated at the
end of sach test saries.

Calibrations conducted at
the beginning, after the
first injection, and after
the second injectioa.

S~ point calibration .
prior to analyzing the
samples for the specific
ions.

ENTROPY
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5.7 Internal/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 conmponents,
» 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 prior to new source testing.
Also, samples of known concentration are specially prepared in-house or obtained

from the EPA for Internal QA checks.

External Sytems 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-aite to do gqualitative 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 characteristics 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 or
his designated representative. Data reduction and consistency are achieved by

using the standardized forms and using Entropy’s in-house computer facilities.

ENTROPY



All chemicals used were American Chemical Society

5.9 QA/QC Summary.
The

(ACS), High Purity Liquid Chromatography (HPLC), or pesticide grade.

distilled, deionized water utilized met or exceeded the American Society for
Testing and Materials (ASTM) specifications for Type-I reagent water. Pretest

and posttest leak checks were conducted on each sampling train.
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APPENDIX A.1l

A. TEST RESULTS
1. Particulate
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FIELD DATA AND RESULTS TABULATION - . 23

PLANT: $.T. Wooten Company, Princeton, North Carolina

RUN # DATE SAMPLING LOCATION OPERATOR
R Rotary Dryer Stack Neill M. Harden
MS-2 11/01/90 Rotary Oryer Stack Neill M. Harden
M5-3 11/01/90 Rotary Dryer Stack Neill M. Harden
M5-1 M5-2 M5-3
Run Start Time ;;(-J ;6;; 151'.6
Run Finish Time 1008 1206 1353
Net Traversing Points 30 30 30
Theta Net Run Time, Minutes 60,00 60.00 60.00
Dia Nozzle Diameter, Inches 0.243 0.255 0.243
Cp Pitot Tube Coefficient 0.840 0.840 0.840
Y Ory Gas Meter Calibration Factor 0.9921 0.9921 0.9921
Pbar Barometric Pressure, Inches Hg 29.70 29.70 29.70
Delta-H Avg. Pressure Differential of 1.68 1.99 1.94
Orifice Meter, Inches Hy0
vm Volume Of Metered Gas Semple, Dry ACF 40.012 44,328 43.730
tm Dry Gas Meter Temperature, Degrees F 78 92 102
Vmstd Volume Of Metered Ges Sample, Dry SCF* 38.817 41,945 40,638
Vie Total Volume of Liquid Collected 296.0 303.0 354.0
in Impingers & Silica Gel, ml
Vustd Volume of Water Vapor, SCF* 13.933 14.262 16.663
xuzo Moisture Content, Percent by Volume 26.4 25.4 29.1
Mfd Dry Mole Fraction 0.736 0.746 0.709
xcoz Carbon Dioxide, Percent By Volume, Dry 5.7 5.7 5.7
%02 Oxygen, Percent By Volume, Dry 12.8 12.8 12.8
Md Gas Molecular Weight, lb/ib-Mole, Dry 2%9.42 - 29.42 29.42
Ms Gas Molecular Weight, Lb/lb-Mole, Wet 26.41 26.52 26.10
Pg Flue Gas Static Pressure, Inches nzo -0.25 -0.25 -0.35
Ps Absolute Flue Gas Pressure, Inches Hg 29.68 29.68 29.67
ts Flue Gas Temperature, Degrees F 204 216 258
Oelta-p Average Velocity Head, Inches Hy0 0.7712 0.7517 0.8976
vs Flue Gas Velocity, Feet/Second 58.04 57.70 65.51
A Stack/buct Area, Square Inches ‘ 1,642 1,642 1,642
Qsd Volumetric Air Flow Rate, Dry SCFM* 23,053 22,817 23,173
Qaw Volumetric Air Flow Rate, Wet ACFM 39,709 39,476 44,820
%1 Isokinetic Sampling Rate, Percent 99.4 . 98.5 103.5
* 68° F (20° C) -- 29.92 Inches of Mercury (Hg) (Continued next page)



FIELD DATA AND RESULTS TABULATION
(Continued)

PLANT: S§.T. Wooten Company, Princeton, North Carolina

M5-1
Filterable Particulste
mg Catch Weight, Milligrams 5.7
gr/DSCF Concentration, grains/DSCF * 0.00227
{b/hr Emission Rate, lb/hr 0.448
Eilterable + Condensable Particulate
mg Catch Weight, Milligrams 81.5
gr/0SCF Concentration, grains/DSCF * 0.0324
lb/he Emission Rate, (lb/hr 6.40

*  68° F (20° C) -- 29.92 Inches of Mercury (Hg)

M5-2

3.8
0.00140
0.273

60.1
0.0221
4.32

M5-3

8.7
0.00330
0.656

4.6
0.0245
4.87



APPENDIX A.2

A. TEST RESULTS
2. Plume Opacity
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Name of Source: S.T. Wooten Asphalt Plant, Princeton, NC Asphalt Dryer
Observer: Tan Le
File Name: M9-1

Start Time: 0850 Stop Time: 0950 Date of Test: 11-01-1990

Sec>> 00 15 30 45 Sec>> 00 15 30 45
Min Min
1 o] o] (o] o] 31 0 o) 0 0
2 o] 0 o] 0 32 0 o] 0 0
3 0 0 0 0 33 0 S 0 0
4 o] 0 0 0 34 0 0 0 0
5 0 0 0 0 3s o] 0 0 0
6 0 0 0 0 36 0 0 0 0
7 0 0 0 0] 37 0 0 S 0
8 o] o] o] o] 38 0 0 0 0
9 0 0 0 0 39 0 0 0 0
10 0 0 0] 0 40 o] 0 0 0
11 o] o] 0 0 41 10 o] 0 o]
12 0] 0 0 o] 42 o] 0 o] o]
13 o] o] 0 o) 43 0 0 o] e
14 0 0 0 0 44 0 0 0 0
15 0 0 0 0 45 0 0 0 0
16 S 0 (o] 0 46 0 0 0 0
17 0 0 0 0 47 0 0 0 0
18 0 0 o] 0 48 0 10 0 0
19 0 0 0 0 49 0 0 0 0
20 o] 0 0 5 S0 0 0 0 (o}
21 o] 0 0 0 51 0 o] 0 0
22 0 0 0 0 52 0 0 0 5
23 10 0 0 o] S3 0 0 0 5
24 0 o] 0 o] 54 0 0 0 0]
25 0] 0 0 0 SS 0 0 0] 0
26 0 0 o) 0 56 0 0 0 0]
27 0 S 0 0 87 0 0 0 0
28 0 0] o] 0 58 0 o] o] 0
29 0 0 0 0 s9 S 0 o) 0
30 0 0 o} 0 60 o] o] 0 0
==+ 3 ¢+ + £ £ £ £ &+ & £ == == T T N I S T N EE SR ESEN TS REEE
NOTE:
DATE PRINT: 11-07-1990 TIME PRINT: 12:26:35

ENTROPY



Name of Source: S.T. Wooten Asphalt Plant, Princeton, NC Asphalt Dryer
Obgerver: Tan Le
File Name: M9-1

Start Time: 0850 Stop Time: 0950 Date of Test: 11-01-1990

-ROLLING AVERAGES -

Sec>> 00 15 30 45 Sec>> 00 15 30 45
Min Min
1 - - - - 31 o 0 0 0
2 - - - - 32 0 0 0 0
3 - - - - 33 0 0 o] 0
4 - - - - 34 0 0 o 0
S - - - - 35 0 0 0 0
6 - - - 0 36 0 0 0 0
7 0 0 0 0 37 0 0 0 0
8 0 0o 0 0 a8 0] 0 0 0]
9 0 0 0 0 39 0] 0 0 0
10 0 0 0 0 40 0 0 0 0
11 0 0 0 0] 41 1 1 1 1
12 0 0 0 0 42 1 b 1 1
13 0 0 0 0 43 1 1 (4] 0
14 0 0 0 0 44 0 o 0 0
15 0 0 0 0 45 0 0 0 0
16 o] 0 0 0 46 0 0 0 0
17 0 0 0 0 47 0 0 0 0
18 o 0 0 .0 48 0 o 0 0
19 o 0 0 0 49 0 0 0 0
20 0 0 0 0 50 0 0 0 0
21 o 0 0 0 51 0 0 o 0
22 0 0 0 0 52 0o 0 0 1
23 1 1 1 1 53 1 1 1 1
24 1 1 1 1 S4 1 0 0 0
25 1 1 1 1 55 0 0] Q 0
26 1 1 1 0 56 0 0] 0 0
27 0 1 1 1 57 0 0 0 0
28 1 1 1 1 58 0 0 0 0
29 0 0 0 0 59 0] 0] 0 0
30 0 0 0 0 60 0 0 0 0
=ES==IAsSSERs s=n= NSRS EEEEENERE

BLOCK SIZE (for Rolling Averages) = 24 READINGS
*The highest BLOCK in this ROLLING AVERAGE is at 53 Min and 45 Sec

*>> OPERATION WAS PERFORMED ON THE: original DATA. <<*

NOTE:

DATE PRINT: 11-07-1990 TIME PRINT: 12:27:10

ENTROPY



Name of Source: S.T. Wooten Asphalt Plant, Princeton, NC Asphalt Dryer ..
Observer: Tan Le
File Name: M9-1

Start Time: 0850 Stop Time: Q950 Date of Test: 11-01-1990

- — - - D A S A D AR T Y G D P - S D A D P G D T D D W D s P O T WP TP D G W e D e G - TP D AR

-BLOCK AVERAGES -

Sec>> 00 15 30 45 Sec>> 00 15 30 45
Min Min
1 - - - - 31 - - - -
2 - - - - 32 - - - -
3 - - - - 33 - - - -
4 - - - - 34 - - - -
5 - - - - 35 - - - -
6 - - - 0 36 - - - 0
7 - - - - 37 - - - -
8 - - - - as - - - -
9 - - - - 39 - - - -
10 - - - - 40 - - - -
11 - - - - 41 - - - -
12 - - - 0 42 - - - 1
13 - - - - 43 - - - -
14 - - - - 44 - - - -
15 - - - - 45 - - - -
16 - - - - 46 - - - -
17 - - - - 47 - - - -
18 - - - ¢} 48 - - - o)
19 - - - - 49 - - - -
20 - - - - 50 - - - -
21 - - - - S1 - - - -
22 - - - - 52 - - - -
23 - - - - 53 - - - -
24 - - - 1 _ 54 - - - o
25 - - - - 55 - - - -
26 - - - - 56 - - - -
27 - - - - 57 - - - -
28 - - - - 58 - - - -
29 - - - - 59 - - - -
30 - - - 0 60 - - - 0
ST S S S S S EE S S E R R E I E R I E R R I R R S R e R I S R P R E R E S EE S EEER SIS ETEEIR

BLOCK SIZE = 24 READINGS

*>> OPERATION WAS PERFORMED ON THE: original DATA. <<*

NQTE:

DATE PRINT: 11-07-1990 TIME PRINT: 12:27:54

ENTROPY



Name of Source: S.T. Wooten Asphalt Plant Princeton, NC Rotary Dryer
Observer: Tan Le
File Name: M9=2

Start Time: 105§ Stop Time: 1155 Date of Test: 11-01-1990

- ORIGINAL DATA-

Sec>> 00 15 30 45 Sec>> 00 15 30 45
Min Min
1 0 0 0 0 31 0 0 o 0
2 0 0 (o] (o] 32 0 0 0 0
3 0 o] 0 0 33 0 0 0 0
4 0 0 0 0 34 0 0 0 0
5 0 0 0 0 35 0 0 0 0
6 0 0 0 0 36 0 0 0 0
7 0 0 0 o} 37 0 5 0 0
8 S 0 0 0 kY: 0 0 0 0
9 0 0 0 0 39 0 0 0 0
10 0 0 0 ,0 40 0 0 ) 0
11 0 0 0 0 41 0 0 0 0
12 0 0 5 0 42 0 0 0 0
13 0 o] 0 0 43 0 0 0 0
14 0 0 0 0 44 0 0 0 0
15 0 0 0 0 45 0 L] 0 0
16 0 0 0 0 46 0 o} 0 o
17 0 0 0 o] 47 0 10 0 0
18 0 0 0 0 48 0 0 0 0
19 0 0 0 0 49 0 0 o] o
20 0 0 0 0 50 0 0 0 0
21 10 0 0 0 51 0 0 0 0
22 0 o} o] 0 52 0 5 0 0
23 0 0 0 0 53 0 0 0 0
24 0 5 0 0 54 0 0 0 0
25 0 0 0 0 sS 0 0 0 0
26 0 0 0 0 56 0 0 0 0
27 0 0 o] 0 57 0 0 0 0
28 0 o o} o} 58 0 o} 0 ¢]
29 0 0 o} 0 59 0 0 0 0
30 0 0 10 0 60 0 0 0 0
>+ + 2+ ¢t L+ & & 4 n= s s 1+t 3 2 3 32 1 f ¢+ + 3 3 P 2 F P ¢ ¢+ 3 ¢ 2 E E R F £ 2 2 2 E R 2 2 2 14
NOTE:
DATE PRINT: 11-07-1990 TIME PRINT: 12:48:37

ENTROPY



Name of Source: S.T. Wooten Asphalt Plant Princeton, NC Rotary Dryer
Observer: Tan Le
File Name: M9-2

Start Time: 1055 Stop Time: 1155 Date of Test: 11-01-1990

-ROLLING AVERAGES -

Sec>> 00 15 30 45 Sec>> 00 15 30 45
Min Min
1 - - - - 31 0 (o] o} 0
2 - - - - 32 0 0 0 0
3 - - - - 33 o) 0 0 0
4 - - - - 34 0 0 0 o]
] - - - - 35 o] 0 (o] 0
] - - - 0 36 0 0 0 0
7 0 o] 0 o 37 0 0 0 0
8 o] 0 0 0 38 0 0 0 0
9 0] 0 0 0 39 0 0 o] ]
10 -0 0 o] 0 40 0 0 0] 0
11 o 0 0 o 41 0 0 0 0
12 o] 0 0 0 42 0 0 0 0
13 0 o] 0 0 43 (o] 0 0 0
14 0 0 0 0 44 0 o] o 0
15 o 0 0 0 45 0 0 0 . 0
16 o] 0 0o 0 46 0] 0 0 0
17 0 0 0 o 47 (¢} 1 1 1
18 0 0 0 (o} 48 1 1 1 1l
19 0 (o] 0 (o} 49 1 1 1 1
20 0 0 0 0 s0 1 1 1 1
21 0 4] 0 o] 51 1 0 0 0
22 0 (o} 0 0 52 o 1 1 1
23 0 0 0 0 53 1 0 0 0
24 0 1 1 1 54 0 o] 0 0
25 1 1 1 1l 5SS 0 0 0 0
26 1 1 1 1 56 0 0 0 0
27 (o] 0 0 0 57 o] 0 0 0
28 o] 0 0 0 58 0 0 o] 0
29 0 0 0 0 59 0 0 0 0
30 0 0 0 0 60 0 0 0 0
T E SRS S CTEESNESEEREBERN PR S I S E RS E I SN ESEENESEES SN EESENES

BLOCK SIZE (for Rolling Averages) = 24 READINGS
*The highest BLOCK in this ROLLING AVERAGE is at 24 Min and 15 Sec

*>> OPERATION WAS PERFORMED ON THE: original DATA. <<*

NOTE:

DATE PRINT: 11-07-1990 TIME PRINT: 12:55:13

ENTROPY



Name of Source: S.T. Wooten Asphalt Plant Princeton, NC Rotary Dryer .. 10
Observer: Tan Le
File Name: M9-2

Start Time: 1055 Stop Time: 1155 Date of Test: 11-01-1990

-BLOCK AVERAGES -

Sec>> 00 15 30 45 Sec>> (0] ¢] 18 30 45
Min Min

1 - - - - 31 - - - -

2 - - - - 32 - - - -

3 - - - - 33 - - - -

4 - - - - 34 - - - -

5 - - - - 35 - - - -

6 - - - 0 36 - - - 0

7 - - - - 37 - - - -

8 - -, - - 38 - - - -

9 - - - - 39 - - - -
10 - - - - 40 - - - -
11 - - - - 41 - - - -
12 - - - 0 42 - - -~ 0
13 - - - - 43 - - - -
14 - - - - 44 - - - -
15 - - - - 45 - - - -
16 - - - - 46 - - - -
17 - - - - 47 - - - -
18 - - - o] 48 - - - 1
19 - - - - 49 - - - -
20 - - - - 50 - - - -
21 - - - - 51 - - - -
22 - - - - 52 - - - -
23 - - - - 53 - - - -
24 - - = 1 54 - - - o
25 - - - - 55 - - - -
26 - - - - S6 - - - -
27 - - - - 57 - - - -
28 - - - - s8 - - - -
29 - - - - 59 - - - -
30 - - - 0 60 - - - 0

BLOCK SIZE = 24 READINGS

*>> OPERATION WAS PERFORMED ON THE: original DATA. <<»

NOTE:

DATE PRINT: 11-07-1990 TIME PRINT: 12:55:50

ENTROPY



Name of Source: S.T. Wooten Asphalt Plant, Princeton, NC Rotary Dryer
Observer: Tan Le
File Name: M9-3

Start Time: 1245 Stop Time: 0145 Date of Test: 11-01~1990

- . - > - T . P W S S D R G M S G D U T I e e S S P S S S S TP S - O D W W M W S G S D W S S S - S S G -

Sec>> 00 15 30 45 Sec>> 00 1s 30 45
Min Min
1 0 0 0 0 31 0 0 0 0
2 0 0 (o] 0 32 0 0 0 0
3 0 0 (o] (o] 33 0 0 0 0
4 0 0 0 0 34 0 0 0 0
5 0 0 0 0 35 0 0 o] 0
6 0 (o} 0 ) 36 0 0 0 (o]
7 0 0 0] 0 37 5 0 S 0
8 0 0 0 0 38 o] o] 0 0
9 S 0 0 0 39 0 0 0 0
10 o] 0 0 0 40 0 0] 0 0
11 o] 0 0 (o) 41 0 o] 0 0
12 0 0 0 0 42 0 0 0] 0
13 0 5 0 0 43 0 0 0 0
14 o) o ‘0 0 44 0 0 5 0
15 0 0 0 0 45 0 0 0] 0
16 0 0 0 0 46 0 0 0 0
17 0 10 0 0 47 0 o] 0 0
18 0 0 0 0 48 0 0 0 0
19 0 0 0 0 49 0 0 0 0
20 0 0 0 0 50 0 0 (o] 0
21 0 0 0 0 sl 0 0 0 0
22 0 0 0 0 52 5 0 10 0
23 0 o] 0 0 53 0 0 0 0
24 0 0 0 0 54 0 0] 0 0
25 0 5 0 0 55 0 0 0 0
26 o] 0 0 (o] S6 0 o] o] 0
27 0 0 0 0 57 0 5 0 0
28 o] 0 0 0 58 o] 0 o] 0
29 0 0 S o] $9 0 0 0 0
30 0 0 0 0 60 0 0 0 0
eSS ENEEREESERER == B EE R E R R N I E N TN EE N EE TREES SN EEESREEN
NOTE:
DATE PRINT: 11-07-1990 TIME PRINT: 12:53:45

ENTROPY
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Name of Source: S.T. Wooten Asphalt Plant, Princeton, NC Rotary Dryer
Observer: Tan Le
File Name: M9-3

Start Time: 1245 Stop Time: 014S Date of Test: 11-01-1990

Sec>> 00 15 30 45 Sec>> 00 15 30 45
Min Min

1 - - - - 31 0 0 0 0
2 - - - - 32 0 0 (o] 0
3 - - - - 33 o 0 0 0
4 - - - - 34 0 0 0 0

5 - - - - 35 0 0 0 0
6 - - - 0 36 0 0 o} 0
7 o] 0 0o 0 37 o] 0 0 o}
8 0] 0 -0 0 38 0] 0 (o} 0]
9 0 (o} ] 0 39 0 0 0 0
10 o] 0 o] 0 40 (o} 0 0 0
11 0 0 0 0 41 0 0 0 0
12 0 o 0 0 42 0 0 0] 0
13 0 o 0 0 43 0 0 0 o}
14 0 0 0 0 44 o 0 (o] 0
15 0 (o] 0 0 45 0 o} 0 o}
16 (o] (o} o 0 46 0 0 0 0
17 0 1 1 1 47 0 0o o} 0
18 1 1 1 1 48 0 0 0 0
19 1 o} 0 0 49 0 0 0 0
20 0 0 0 0 50 0 0 0 0o
21 0 0 0 o} S1 0 0 0 0
22 0 o 0 0 52 0 0 1 1
23 0] 0 0 0 53 1 1 1 1
24 0 0 0 0 54 1 1 1 1
25 (o) 0 o 0 55 1 1 1 1
26 0 o o 0 56 1 1 1 1
27 0 0 o o 57 1 1 1 1
28 o o) 0 0 58 1 1 0 0
29 0 o} o] 0 59 0 0 0 0
30 0 0 ¢} 0 60 0 o} 0 o

SEDSTRE=S==S=SS BERITETEVE BEJII== PR R EE S NS S ESEEERRN TS TERERR

BLOCK SIZE (for Rolling Averages) = 24 READINGS
*The highest BLOCK in this ROLLING AVERAGE is at 57 Min and 15 Sec

*>> OPERATION WAS PERFORMED ON THE: original DATA. <<=*

NOTE:

DATE PRINT: 11-07-1990 TIME PRINT: 12:54:25

ENTROPY



Name of Source: S.T. Wooten Asphalt Plant, Princeton, NC Rotary Dryer 1.3

Observer: Tan Le
File Name: M9-3

Start Time: 1245 Stop Time: 0145 Date of Test: 11-01-1990

-BLOCK AVERAGES -

Sec>> 00 1S 30 45 Sec>> 00 15 30 45
Min Min
1 - - - - 31 - - - -
2 - - - - 32 - - - -
3 - - - - 33 - - - -
4 - - - - 34 - - - -
5 - - - - 35 - - - -
6 - - - o 36 - - - 0
7 - - - - 37 - - - -
8 - - - - 38 - - - -
9 - - - - 39 - - - -
10 - - - - 40 - - - -
11 - - - - 41 - - - -
12 - - - 0 42 - - - 0
13 - - - - 43 - - - -
14 - - - - 44 - - - -
15 - - - - 45 - - - -
16 - - - - 46 - - - -
17 - - - - 47 - - - -
18 - - - 1 48 - - - (o}
19 - - - - 49 - - - -
20 - - - - s0 - - - -
21 - - - - s1 - - - -
22 - - - - 52 - - - -
23 - - - - 53 - - - -
24 - - - o 54 - - - 1
25 - - - - 1 - - - -
26 - - - - S6 - - - -
27 - - - - 57 - - - -
28 - - - - 58 - - - -
29 - - - - 59 - - - -
30 - - - 0 ‘60 - - - 0
SESSSSRSERTTES b & 1 ESSEREEREBREREN

BLOCK SIZE = 24 READINGS

*>> OPERATION WAS PERFORMED ON THE: original DATA. <<=

NOTE:

DATE PRINT: 11-07-1990 TIME PRINT: 12:54:48

ENTROPY



A.

APPENDIX A.3

TEST RESULTS

3. Example Calculations

14



EXAMPLE TEST CALCULATIONS RUN MS-1
Rotary Dryer Stack

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS

Pbar + (Delta H/13.6)
Vmetd = 17.64 * ¥ * VM * cccccececrccrccccccae-=

(460 + tm)
29.70 + (1.680/13.6)
Vmstd = 17.64 * 0.9921 * 40.012 * ~e---mecc-ee—c—c—ce= = 38.817 DSCF
(460 + 78)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS

vwatd = 0.04707 * Vic
vwstd = 0,04707 * 296.0 =13.933 SCF

PERCENT MOISTURE, BY VOLUME, AS MEASURED IN FLUE GAS

$H,0 = 100 * Vwstd / (Vwstd + Vmstd)

$Hy0 = —=ooooee ————————— * 100 = 26.4 %
13.933 + 38.817

ABSOLUTE FLUE GAS PRESSURE

Ps = Pbar + (Pg / 13.6)
Pg = 29.70 + (~0.25/13.6) = 29.68 inches Hg .

DRY MOLE FRACTION OF FLUE GAS

Mfd = 1 - $H,0 / 100
Mfd = 1 - 26.4/100 = 0.736

DRY MOLECULAR WEIGHT OF FLUE GAS

Md = (%CO,/100 * 44) + (%0,/100 * 32) + ((100 - %CO, - %0,)/100 * 28)
Md = (5.7/100 * 44) + (12.8/100 * 32) + ((100 - 5.7 - 12.8)/100 * 28)
Md = 29.42 1b/lb-Mole

WET MOLECULAR WEIGHT OF FLUE GAS

Ms = (Md * Mfd) + (0.18 * %H,0)
Ms = (29.42 * 0.736) + (0.18 * 26.4) = 26.41 lb/lb-Mole

ENTROPY



© 16

AVERAGE FLUE GAS VELOCITY (Note: (Delta p)avg is square of average square root]

(Delta P)avg * (460 + ts)
ve = 85.49 * Cp * SQUARE ROOT| ==<-

P8 * Ms

0.7712 * (460 + 204) :
ve = 85.49 * 0.840 * SQUARE ROOT| ===—-mre-=cecwcmecnmcce=e- = 58,04 ft/sec
29.68 * 26.41

DRY VOLUMETRIC FLUE GAS FLOW RATE AT STANDARD CONDITIONS

0 Tstd Ps
Qed = «==== * Mfd * v8 * A % cccccwaa X mmm———
144 460 + ts Pstd
60 528 29.68
Qsd = ~--=- * 0.736 * 58.04 * 1,642.0 % —c—mcm—cwe—- * mmm—e
144 460 + 204 29.92

Qsd = 23,053 DSCFM

WET VOLUMETRIC FLUE GAS FLOW RATE AT ACTUAL CONDITIONS

Qaw = 60 / 144 * vs * A
Qaw = 60 / 144 * 58,04 * 1,642.0 = 39,709 ACFM

PERCENT ISOKINETIC OF SAMPLING RATE

Pstd 100 (ts + 460) * Vmstd

Y1 % Tetd | 60 Ps = va « MEd + Theta » (n = (NozzleDia/z)2/144)
29.92 100 (204 + 460) * 38.817

Y= 7528 " Teo | 29.68 » 58.04 * 0.736 * 60.00 * (m * (0.243/2)2/144)

%I = 99.4 %

CONCENTRATION, GRAINS PER DRY STANDARD CUBIC FOOT, FILTERABLE PARTICULATE

7,000 (mg / 103)

gr/DSCF = wmceeom ¥ —mccmee—ee
453.592 Vmetd
7,000 (5.7/103)
gr/DSCF = ~————on T A = 0.00227 gr/DSCF
453.592 38.817



EMISSION RATE,

POUNDS PER HOUR, FILTERABLE PARTICULATE

453.

(mg / 103)
------------- Qsd
592 Vmstd
(5.7/103)
——— * —meeee ——————- * 23,053 = 0.448 1lb/hr
592 38.817

ENTROPY
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B.

APPENDIX B.1

FIELD AND ANALYTICAL DATA
1. Particulate

18



Sampling and Velocity Traverse Point Determination
EPA Method 1 - 19

DRAW HORIZONTAL LINE THAOUGH DIAMETERS
PLANT NAME 5.1 M/‘/
l,k:g l{ more than 8 and 2 diameters a~g ! duct
CITY, STATE Pr '[M‘rldc dia. 's 'ess than 24°, use 8 or%loomu
SAMPLING LOCATION ROTARM DRYER STAK
VELOCITY PARTICULATE
NO. OF PORTS AVAILABLE & T amEreRs
NO. OF PORTS USED 7 UP DOWN
< O 8420 NS
PORT INSIDE DIAMETER \\\\ N
2 n 12N 7 1.7%
DISTANCE FROM FAR WALL TO OUTSIDE OF PORT ___']_7_ \\\
. -
NIPPLE LENGTH AND/OR WALL THICKNESS —Z‘j/:' 8+ 1
DEPTH OF STACK OR DUCT _33 2 EE kD
STACK OR DUCT WIDTH (IF RECTANGULAR) —i‘i—— 16 24 or 25
EQUIVALENT DIAMETER: 2 0.$
J
Dp - Z1OEPTH x WIOTH _ 2 33%) (49) _ 44
E DEPTH + WIDTH (zxi. 4q ) <
DISTANCE UPSTREAM DOWNSTREAM
FROM PORTS TO é{l( L % OF DISTANCE OI1STANCE
FLOW DISTURBANCES oY pomr | SE57h | TS |7 835
DIAMETERS [T 2.£0 =% T
bxyqq ./ < N2 1 /.o 2% 1=
STACK/OUCT AREA «_337%2 -_l6d], IN > y 43"’
.0 (2] 2
LOCATION OF POINTS IN CIRCULAR STACKS OR DUCTS 3
4 [ ] [] 10 12 té 14 10 20 32 24 3 A(D-o /6f 20{
1 8.2 4 4 3.2 r r! 1.8 1.6 1.4 1.3 1.1 1.1
21250 146 108 8.2 €7 87 49 44 29 38 212 4 ZQ‘Q }3; Z'Yy
s{750 208 196 146 118 99 &8 785 67 60 5§
e]193.3 704 22,3 22,6 17.7 148 12.8 109 9.7 87 7.8 S . 90.0 20 3T
s 8S.4 67.7 34.2 25.0 20.1 16.9 146 128 1.6 10.§ 6
. 95.6 80.6 5.8 5.6 269 22.0 188 165 148 132
? $9.8 77.4 64.4 38.6 28.3 236 204 18.0 10.1 7
s 96.5 854 750 63.4 37.5 20.6 25.0 21.8 10.¢
’ 918 92,3 73.1 62.5 30.2 308 26.2 23.0 8
10 7.4 88.2 79.9 71.7 61.80 38.8 1.8 27.2
" 913 854 78.0 704 $1.2 29.3 32.3 9
12 979 90.1 83\ 784 080.4 60.7 398 10
13 94.3 075 812 750 685 80.2
14 980.2 1.5 0854 796 730 07.2 1 1
18 85.1 #9.1 838 70.2 72.8
1. 98.4 92.5 87.1 2.0 77.0 12
17 959 90.3 85.4 808
18 8.6 93.3 88.¢ B33 1 3
19 98.1 91.3 6.8
20 98.7 94.0 890§ 14
21 98.5 92.1
22 9.0 9e8 15
23 . 6.8
24 8.9 16
LOCATION OF POINTE IN RECTANGULAR STACKS OR DUCTS 17
3 N £ MW S AN SN SN T SR E R | 18
11250 167 71 63 58 S50 4.8 4.2
2[750 so.0 21.4 10.8 187 150 13,6 12.5 1 9
3 83.] 38.7 31.3 27.8 2%.0 22.7 208
. $0.0 43.8 30.9 35.0 31.8 29.2 20
s 84.3 56.3 S50.0 450 40.9 37.%
s 78.6 88.8 611 S50 S0.0 45.8 21
? 92.9 §1.3 72.2 65.0 S9.1 $54.2
» 93.8 83.3 75.0 88.2 62.5 22
94.4 850 77.3 70.8
10 5.0 80.4 79.2 23
" 98.5 87.5
12 9%.8 24
F-0018 SEE REVERSE FOR FIELD USE CHECKLIST
10-90

ENTROPY



ORSAT FIELD DATA .-

20

ST wWOTEN
RETARY  TRYUER

Plant Name
Saapling Location

STACA fFuel Tvpe &2 FUEL CIL.

Run "nd/or Sample No. 43-7- Leak Test?_.~  Date /-] Qperator_ A4F
Time of Time co 0 co %0, %C0 Ny
Sample of Read%ng Read;ng Reading

Collection | Analysis A B8 - C B-A C-8 100-C
sz | /5485 | 51 | jgs | — |12.8 | —
70 £ 6.5 /2.«
/:Zﬁzép é;./7 /2{,5:/ 23\8/
- A N —
AVg. 117117 Avg. /45 %/,S

Run and/or Sample No. Leak Test? Date Operator
Time of Time CO? 0 co %0, «C0 .17
Sample of Reading Readgng Reading

Collection | Analysis . A 8 ¢ 8-A C-8 100-C
Avg. Avg

Run and/or Sample No. Leak Test? Date Operator
Time of Time CO; 0 co %0, %C0 Ny
Sample of Reading Read%ng Reading

Collection | Analysis A 8 C B-A c-8 100-C
Avg. Avg.

F-1009




ISOKRINETIC TYPE FIELD DATA SI—;?ET

- ~ L
COMPANY NAME ST U TTEA RUN NUMBER M5 -/
ADDRESS FRINCE T Y, VL TIME START _ -$5¢
SAMPLING LOCATION _  ~97A24q DRYER STACK TIMB PINISH _[iv5
DATE _J/-(-GJ _ TEAM LEADBR __lY¢ TECHNICIANS _ AC
BAROMETRIC PRESSURE. IN. HG 29.7 STATIC PRESSURE IN. H0 "&}5
TRAIN LEAK CHECK VACUUM IN. HG /5 I i2(F
TRAIN LEAK RATE, CU.PT/MIN 83,00 % c.ccd oo
EQUIPMENT CHECKS IDENTIFICATION NUMBERS LEAK CHECK
7 PITOTS, PRETEST REAGENT BOX 550 NOZZLE704 DIAMETEROZ43 [r—=ss—ro—
. PITOTS, POSTTEST METER BOX /I _ Y4992/ ~T/C READOUT Fzg [ 7
M3 SAMPLING SYS/TED BAG|UMBILICAL Y45 T/C PROBR 2,99 :
THERMOCOUPLE @ 5% PRR|SAMPLE BOX 3 ORSAT PUMP _____ |2
_\” THERMOCOUPLE @ (o POST|PROBE 4 -25° PITOT ______ TEDLAR BAG
3|
FILTER 4§  TARE DELTA Hg [, 724 FYRITE
METER TEMP _ 05 q
gev54 e £Lz5 | BST. sEy0 21
€ FACTOR 0. ¢
STACK TEMP 305 LEQ
REP DELTA P // & /.
K-FACTOR /o4 ! gl cpo.z‘(.
H e FirR A Thei
I CLOCK DRY GAS METER PI1TO? CRIFICR SBITING METER |V STACK LR
N| SAGPLE TIME READINGS RRADING —Yﬁﬁ% q’. IN. HG q l*l! X CHK
B| POINT |MINUTES CUBIC FERET IN. nzo r QAUGR ) 4 4 4 ?
WAL 0 320356 | 3.865 [ Sxzlax3l ol | 9 | 265 | 58 | /99
2l 2| 21 22,98 | 280 |dgo| 0] 63| ¢ |20 | €6 | 204
| z 4 | %5 %0 s 1 223l a3l ¢l &+ | 26 | £5 | 200
S+l | 2649 ¥ ) gl st e | 21w | s/ /90
sl S| L] 3752 36 1 64 ¢kl o |2 | 270 I IRIN7A
B It/ 2lsd426] 200 1S 852le7 Lo 270 | <1 1182
A 2| 721 2204 LG5 1 23s el 2l 17 | 270 | €4 | 195
o) = o+ 2762 4o 85 xs 1721 3 | 240 sz | /9¢
8| d L 323, 9¢ 36 | 6 Lo 1721 2 1 270 52 198
] S| g 22449 3¢ | v | ol 12| 2 | 290 % (Gef-
Wy e/l e &7 | 200 [ Zow | 2ed | 7d [ % 1275 | 56 | 197
w| 2| "2 377.9 Log | 1991 199 2 | & | 272¢ | 5¢ /99
Bl s ¢l 32982 4o | 4] | 7712 1276 | 5o | 148
W gl o] 230,64 221 Sel spol 18 2 | 278 ce | (98
1) ¢ €| 332).43 35 ,éLé G4l a8 V2 | 274 Iy 195~
6| D ) Rofp | 22,292 | /.47 |3 442 4d| 79 | 7 | 27¢ | 60 | /93 |%
w| 2|l 334.d3 | Jog | 193] 193] g1l | 29¢ | ¢o | 2%
] - 1 22,00 2o | o 4¥l 4yl 2] 2 | 272 6O 205
1 4 e | 23¢.91( B3d | 63l ezlyzl 2129l 4o 209
o T A 3277« 20 | S5 sel g3 12 298 | g0 | 20%
e ldofol 325,662 | /.92 | 3891369192 | 7 | 276 | §7 | 202
2] 2| /o] Zdo.7g g5 | sl Lselgs | s | 275 $7 | 2nk
Bl 2| ¢ 342,28 | 20| 39] 391461212941 67 | 2/0
| 4 G | 243 90 Mel sl silge | 2 275 | < 217
3 S| 4| 34397 ol 92 g2l «o |l 2 | 27¢€ 5 207

:13%3 | ninutee va vAp)? _/y__ - ts




ISOKINETIC TYPE FIELD DATA SHEET (continued) - 2 2

COMPANY NAME < T L CTEN RUN NUMBER _ /5 -/

SAMPLING LOCATION AU onvéy, ST DATER __//-(-I¢

: ' TR W

1 CILOCK | DRY GAS METER PITOT ORIFICE SETTING METER (VACUUM STACK LX
N| SAPLE e RERADINGS READING TEMP. [IN. HG BOX XIT =P . (o1 4
E| POINT |MINUTES CUBIC FEET IN. s.zo ‘r GAUGR ‘r ‘y ‘r [ ]
o|F [ 160/p | 345072 1 120 1239 {239 g | & | 2756 | $7 | 207

vl | "2 346,69 53 of | ol | &7 1 2 | 296 | 59 |29

ol 2| | JLog | 2F | 63| ST |G |2 |09 | &7 | 2(2

| 4 ¢ 34%. 52 2o | x|l 4y g8 | 2 | 274 cqg | 2(3

o | | =49 33 2 1 J201 990l gg 1 2 129 | 54 [ 219

1 ' ﬂ/ﬂff 3L0.534

2

3

34

as

36

37

a8

39

40

41

42

43

44

45

46

47

48

49

50

S1

52

53

54

55

$?

60

61

62

63

64

389 (vAp)? NB ta ts
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ISOKINETIC

TYPE FIELD DATA%ET

COMPANY NAMEB
ADDRESS

SAMPLING LOCATION

BAROMETRIC PRESSURE. IN.

S T OOy RUN NUMBER A5 -7
Prlvez gl v C TIME START __ /v 53
LOTARY  DRMER  STidlk TIMB FINISH _ 206
DATE __{(—/-40_ _ TEAM LEADER __1%( TECHNICIANS A
HG 24.7 STATIG_PRESSURE IN. H0 — (.15
TRAIN LEAK CHECK VACUUM IN. HG /g 120 120
DC0Z _ biit  £.(C2

TRAIN LEAK RATE, CU.PT/MIN

EQUIPMENT CHECKS
\~ PITOTS, PRETEST

v PITOTS,

POSTTEST

REAGENT BOX 550 NOZZILE 706 DIAMETERY.25S
METER BOX ./ &

IDENTIFICATION NUMBERS

LEAK CHECK

Y 994:( T/C RBADOUT F g

__ M3 SAMPLING SYS/TED BAG|UMBILICAL Uds T/C PROBR _K |99
_i THERMOCOUPLE @ < 7  PRE|[SAMPLE BOX 30 ORSAT PUMP _ <R _
_ THERMOCOUPLE @ %5 POST|PROBER _4-Z/ PITOT _____ TEDLAR BAG
FILTER # TARE DRLTA Hg L1249 FYRITE
METER TEMP /O £.0
£07%5 049 | mst. smg0 27 20
C FACTOR D.o4
STACK TEMP
REF DELTA P é:%%
K~-FACTOR 2.2 cpaarfé
L GAS
1 CIOCK | DRY GAB NETER PITOT ORIPICR SETTING | METER |VACUUM TM%‘ STACK LK
N] SAMPLE] TIMB RRADINGS READING I =MP. [IN. BO nxx RXIT =P, CHR
2| POINT |MINUTRS CUBIC FRET IN. nzo °y GAUGE ‘y ‘r b 4 [
1V F | e | 32090 | 405 12561258 |78 | e | 295 | Lo | 208
Y 2| 2| W2k gzl Ligleiqlgolz 12951 go 220
)| = ¢ 352 42 B0 | ol Tt lgp V2 | 298 | SO | 220
§ 41 o | 354 s 2 L rqlrig gzl lzec | co 222
I 2L (0 28 | Leg| Legl 42 1=z | 2y 6o | 2/5
slp [ lofp | 367957 .98 145 4is| 24 | & | 174 | 60 | 21k
N 2] 2] 2e.o04 90 12.0212.020 961 € | 295 1 43 1220
)| 3 ¢ | 36) %23 2 G2l st @1l 1l 3 7224
S| 41 5| 262 42 ALV Lowl Jexl g7l 21295 | 62 | 774
] ¢ 4| 7363 o9 g V7351 2351 85 | 2 | 2498 &3 209
WS 2| Bede2f | 2.00 | 4441449 §9 1/ 275 | L8 |2/
w) oL ol o zet (4 | LS [ 7361230 92 1 & | 270 | 4C | 20x
13 7T ¢ | 2u. 5% JS2 L 4| 41 921 2 | 2o LS L2272
W 4 A 169.99 220 ) 451 dst g2} 2| 27¢ 354 22.0
18] N 37¢. 74 ALl 92 g2l 921 72 129 | o2 2(0
wiC | sofp | 270829 | 1,92 1408 48| 9219 | 27¢ | 65 |20 1<
v 2 2 374,000 25 lzpxlcpnlagd [ £ T o291 vz | o=
w1 4 297 Az | 94| 9y lqd | 2 1275 [ 52 212
W 4] 6 | 6.4 28 L 3] g3l 9| 2 | 275 | G2 | 222
0 S| u 3772.23 36 | %) UL G812 | ovs | oo 1 2/%
MBI Yo | 398,891 | 2.5 | 5.95] 295 97 1 /7 | 27¢ | 65 | 7is
a2l 2| o | T3R5 Loz 34l 2dilgg | 71 295 | &< |22
a3l 3 y: 2383.¢7 Sel el szel 95| 2 1 27251 65 127
L s 125,00 Zel <ol gpl o lz 1295 o5 | 2o
3 - ¥ | g5, 45 321 721 221 99| 2 | 29¢ 6o | 19
”;%fgoml 23“ L[:;' 328 .17 199 92 2l
(YAp) AR > ts

13
pl



ISOKINEBTIC TYPE FIELD DATA SHEET (continued) - - 2 4

COMPANY NAME n CTEN RUN NUMBER 7 U- 7
SAMPLING LOCATION .C;‘TAQA DATE fi-{ -90
i 2 R
1 CIOCK | DRY GAS METER PITOT ORIPICE SETTING | METER |VACUUM STACK LK
N| SAMPLE| TIME READINGS READING IN. H20 TEMP. [IN. HG X EIT =MP. |CHK
%) POINT |MINUTRS| CUBIC FERT I8, 8,0 |[TIGEAL | ACTOXL | ‘P [cAuaR ¥ 'y ‘¥ ’
wl A sppl 6. 9H7 | 24015391539 I | (] 1270 | 45 |zoz
2l 2| v | F 29 | 1 00 | sE3l 8,82l oo/l L 20 | g5 | 218
2] S| ¢ 239205 | gl fzeltsolzel | 21290 | 68 | 2(5
) 4| £ 393 42 92| 12| 1zl /ol 2| 290 | Ls | UK
o S| x| 2442 20 | dSl del ol 2| 270 | 5E | 1
1 oloFEl 295 /%6
32 {
33
34
33
36
37
8
39
40
41
423
43
44
45
(13
47
48
4
50
51
52
83
S4
S5
56
57
58
59
60
61
52
83
64
65
t,32 03517 /, F2
g i bt o LB Lo



ISOKINETIC TIXLE FIELD DATA SHEET

COMPANY NAME S T ey RUN NUMBER _ MG- 2 25~
ADDRESS SRINCETIN, - TIME START [240
SAMPLING LOCATION LTt oRMER ST ACIH TIME FINISH _ /343
DATE _ /(- [-3({ TEAM LEADER ___/ -/d— TECHNICIANS __ A C.
BAROMETRIC PRESSUREB. IN. HG __ 9 -7 STATIC PRESSURE IN. H30 -(.35
TRAIN LEAK CHECK VACUUM IN. HG /o  ,2(0
TRAIN LEAK RATE, CU.PT/MIN g.oCY w3 4,0
EQUIPMENT CHECXS IDENTIFICATION NUMBERS LEAK CHECK
_ PITOTS, PRETEST REAGENT BOX __gga NOZZLE ¢ DIAMETER 0.243 w;z‘?
_L- PITOTS, POSTTEST METER BOX ./ 5 Y 4491{ T/C READOUT E o 414-'423
M3 SAMPLING SYS/TED BAG{UMBILICAL n::£'= T/C PROBE _ 99
THERMOCOUPLE @ 55 PRE|SAMPLE aox i3 ORSAT PUMP ,
_L/ THERMOCOUPLE @ %<7 POST|PROBE 4—2S  PITOT TEDLAR BAG ___°~
3
FILTER ¢ TARE DELTA Hg /7257 FYRITE
METER TEMP /O3
ENT5n  r.&00"] EST. %Hy0 27
C FACTOR e
STACK TEMP 72 150
REP DELTA P .94 /.CO e
K-FACTOR [xd x4 Cpl st
i ' 1z i TRl
) 4 CLOCK | DRY GAS METER PITO? ORIPICE SETTING | METER |VACUUM| FI STACK K
M| SAMPLE|{ TIMB READINGS READING IX, B2 TEMP. {IN. HG X EXIT TRMP. CHK
2| POINT |MINUTES| CUBIC FEET IN. 8,0 |“YSREAL AeMRX| ‘7 [avas ’r 7 g3 ]
NAT ) 91396 3921 2.54 126216671901 /7/ | 280 | &4 231
il 2| 2| 29% (4 2.35 144llddi|92 1 & 250 | 65 | 233
) 3 4 | A o ST | /p3) 263 43| &4 | 255 | 66 | 235
4 41 4 $402. 25 r’é"f L9 69\ 241 31 285 és | 235
sl Sl %l dJz /& 32| bol| ol 93 2 | 2é0 | B | 236G
SR ) ool doy.03% | oo | £431562] 4/ | 260 | o8 (232
N ol 21 o646 | )22 344|344 99 [ 7 | 260 | 65 255
o 3| ¢ dog 76 | S L ssq Ll 98 S| 270 | 58 (254
S Y1l o | “por A2l Zx |l xF ]l 99 3 | 270 | 5 {23
W o T g g 44 o2l [ Lol /oo 3| 270 | 48 | 2lg
W d) o] <2 ggql w o [ 3gs| 3ol lop | g | 270 | 67 39
2 7| iz | 44¢q (o Vl9r g9/l | e | 270 | 67 1250
vl 31 4 3 A2l g6l 61 /0313 1 2v90 | 671 157
L0 T N N7 2 U i s 1 S| LeX | ek i3 3 | 270 | G 1753
18| S| | 4y 2 Aol 5 %81 /313 | 24970 67 lz2ds
WD Isgo] @)g346] 2,03 127 SrE o < 1270 | oz |z63
v | e d2psa | o |k | Lgd o5 | 275 | 48 168
w 31 41 423 /2 (311 . S# | S g | | 278 | HE |2t
19 o : 423 9% 220 | 49 49 108 12 1 2975 | 45 | 20
0 51 g1 4247 ‘40 5 | s 1270 | 25 252
n\ g ) laghp | 26923 | 19p (3671357 /e |7 270 | 4s 1206
el B % 17 427, 714 [0 | /Jsd | L&Y /o6 | 5 | 210 65 124649
| 31 o | 4293+ 2o | 45| dgxlieg |3 24 | 45 275
W 4 L 43072 | 4% Bl g1l 1zeg | 56 1275
3 | £ ~#2(23 -1zl 222l 7ld | 265 | 65 286
Ex%%'o aloutes Ve (VAp)? W s




ISOKINETIC TYPE PIELD DATA SHEET (continued)

ENTROPY

COMPANY NAMB DO TEA, RUN NUMBER M€ - 3
SAMPLING LOCATION STACTA DATE {~-]-9C
¥ - i B

I CIACK | DRY GAS METER PITOT ORIFICE SETTING | METER |VACUUM STACK LX
N{ SAMPLR| TIME READINGS READING N TRMP. [IN. HG BOX BXIT ZMp. |CHK
B| POINT lﬂllﬂ‘ﬂ CUBIC FERT In. Eﬁ ‘P GAUGE 4 S 4 S ]
| O] 6o/l 432, 842 | /76 | 3221322170117 | 2¢0 | 45 123%
| o | (2| 434 49 | 45 | r2o) hzol /08 | 2 1206 | &S | 3O]
| <1 4| 436 48 1 71 | G| kK|l w212 | 200 | 6 | 302
® G| o) 436,82 1 87 \tes | boClIe9|l R |\ 2op | o | 288
0 ¢ ¥ ig;z?.cm 15 | 228 L=\ 0 | o4 | 260 | &S 3
31 #9@& . 200

a2

3

34

as

38

kY

as

19

40

41

42

43

44

45

46

47

48

49

50

51

2

53

54

55

56

$7

58

9

60

61

62

63

64

(1]
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FARTICULATE SAMRLING _LABORATORY RESULTS

Flant Names

Sampling Location:

5.T7. WOOTEN

Rotary Dryer Stack

EEl Ref# Bllé

Date Received: 11/2 Date Analyzed: 11/12 Reagenf box (es): (3550
Run Number ME-1 MS-2 MS-3
Run Date 1171 11/1 11/1
Sample ID/Container # F /7 631 F / 633 F 7/ 638
intt. date EZmmEs=oEs date =s=sz=z=zza= date s=sm==zz=====
JC 1176 VJ{Z;27 11/6 84,2037 11/6 4,3723
JC 11/5 4,432 11/5 L3036 11/5 _4.3724
Tare Weiaht., g. 3.9267 3.8081 3. 8655
SAMFLE WT,. g. .3060 0.498% 0,3069
Sampie ID/Container # R / 632 R /7 634 R / 636
initt. date B P E A date Y 1t T T T date s==========
JC 11/6 3.9054 11/6 3.B8359 11/6 ~-’3}76:‘72
JC 11/5 3.9056 11/ &.8388 11/5 e 7691
Tare Wt,. g. 3.9020 3.8535 3.7664
TunmEEENsEs 4+ + 1+ 5 TWESZTTIESD
SAMPLE WT.. g. 0, 00348 0.0023 Q. 0027
Sum of Particulate, mg. 509.4 500.8 9509.6
Total Filter Tare, mag. S03.3 496.8 300.7
#lank Residue, mg. {( 100 ml) 0,2 (100 ml) 0,2 { 100 ml) 0.2
SREREEIEsSSS SEExEsS==sS 43+t 3+t 411+
TOTAL FARTICULATE CATCH, mg. 5.7 3.8 8.7
Blank Beaker # 2003 V/////-—-Legend--— Sample Description
Final wt., mg. 99346.3 = Final Weight
Tare wt., mq. 99949.9 = Filter R = Rinse Run # Color Loading
rResidue, mqg. e smmmemmccrmecc e —e——
Volume, ml. 200 -1 23 23
= Light 2 = Medium -2 23 2 2
concentration, mg/ml 0,002 = Heavy or Dark -3 23 1(2)3

iotes anc comments:

“redominate color of samples 1s:

colorless

Date of full balance span 11/5/90
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SUMMARY JOF IMFINGERS S NATER aAaNALYSIS
#lant Name: S.T. WOOTEN COMPANY EE] Ref# B11lé
Kun Number MS-1 MS-2 MS=3
Run Date 1171 11/1 1171
Sample 1D/Container # 1 /7 &BO 1 / 683 1/ 686
init. date ===s=====c date —mESsmEnnss gate sz—=======
ic 11/13 v5. 4345
JC 11/12 3.4348
Jc 11/9 73,4956 11/9  3.4362 11/9 +5.4880
JS 11/8 J.4961 11/8 3.4370 11/8 3.4881
Tare Weight., g. 3.4645 3.4093 J. 4691
-+t &-&-1-1 -t 13-+ 11 -1t + 1 +1
SAMPLE WT., g. 0.0311 0.0252 0.0189
Sample ID/Container # 2/ 68l 2/ 484 2 / 487
init, date =I===az=s== EEE T334 EEE L EET 3
JC 11/14 73,5851
JC 11/13 3, 85553 11712 3.5119
JC 11/12 3.59573 11/9 3.5118 11712 v35.4773
JsS 11/8 3.6038 11/8 3.9137 11/9 3.4777
Tare Wt., g. 3.5185 3.4870 3.4479
=EESau==aun SEZNSRERSD IEBIXBRETS
SAMPLE WT., g. 0.0366 0,0248 0.0294
Sample ID/Container # 4 / 6B2 4 / 685 4 / 688
1nit. date EFE T 1) SEzZazssE=ss SEE=mzs=s
Jc 11/9 +v73,478S
Js 11/8  v73,5283 11/8 1.4787 11/8 ~2.5187
Js 11/7 3.5288 1177 3.4793 11/7 3.5191
Tare Wt., g. 2.9197 2.4717 39106
——EssSEs== M3 131331 -+t -1
SAMPLE WT., g. 0.0086 0. 0048 0. 0081
:g Organic Fraction Catch. mg. Il 25.2 18.9
Inorganic Fraction Catch.mg Jb.b 24.8 29.4
/4 Acetone Soluble Catch, mg. 8.6 6.8 B.1
Acetone Residue, mg. (228 m{) 0.3 (225 ml) 0.5 {225 mb) 0,3
Water Residue, mg. (200 mi) 0.0 (200 ml) 0.9 (200 ml) 0.0
TOTAL IMPINGERS® CATCH, . mg. 73.8 3643 93.9
TOTAL TRAIN CATCH, mg. Bl.3 60,1 44,6

Frocedure Explanation
1 - Extractable with chlorotorm and ether

2 - Water catch after extraction and heating to 210 F
4 - Acetone rinsings of impingers and connecting glassware

Blank Hagq # 1-234

Finai wt..mg.

4234.6

Tare wt., mg, 4234.6

Residue, ng.
Volume, ml,
Conc., mg/ml

OIO
200
olc)



MOISTURE

SHEAMFL L NG

LAECIREG VIR

s 10 )

#lant Name:

Sampling Location:

S.T. WOOTEN

Rotary Dryer Stack

EEI Ref# 8116

Date Received: 11/2 Date Analyzed: Reagent Box (es): 0350
Run Number M3-1 ME-2 ME-3
run Date 11/1 11/1 11/1
ANALYSIS OF MOISTURE CATCH
Reagent 1 ( H20 )
Final Weight, g. 860, 0 860.5 911.5
Tared Weight, g. 580.5 573.0 580.5
F+++-¢ 1413 1+ -+ 1) ==SSSEmam==
Water Catch,qg. 279.9 287.5 1310
Reagent 2 | )
Final Weight, gq.
Tared wWeight, g.
RS mER sREEESSREs SREEssEssss
Water Catch,g. 0.0 0.0 0.0
2agent 3 ( )
Final Weight, g.
Tared Weight, g.
ERERR=R=ES SEExE=Esass TEEERERESES
Water Catch,g. 0.0 0.0 0.0
CONDENSED WATER, g. 279.9 287.5 R PRV
S1l1ca Gel:
Final Weight, g. 216.5 215.3 223.0
Tared Weight, g. 200,0 200,0 200,0
ADSORBED WATER, g. 16,5 15.5 23,0
TOTAL WATER COLLECTED, g. 296.0 03,0 354,00



REAGENT BOX CUSTODY SHERERET

| / - 30
Box No. ( 2550 Assembly Date |0/ |90 Assembled By J &
Plant Name £ LOTEN EEI Ref. No. B/L(
sampling Loc. Rg’fﬂ(?."f DRYEA. STACK Method .ﬁ/

Individual Tare of Reagent J0D (nL) (gf) of £ I‘Lao

Individual Tare of Reagent (mL) (gm) of

Individual Tare of Silica Gel 200 gm p
Filter Liquid Sample|%Sil. |[Liquid
Run Run Tare [Tare at . JRecov.| Gel Level
Number Date |Number {(gm) Mark? =*|Init.}] Date |Spent|Marked?|Init.

pE-t 1=t leorsiloans| v~ Imli-1 95 | o« |

Sample Appearance

ME-2 K-t |corgg|paves| v Il 195 o ImE

Sample Appearance

M5 -2 /12( £015010.%01 v~ 1A -1 | &S L

Sample Appearance

Date box received back in lab ((~ X Received by \g\/\s
All liquid levels at mark (check) YES S@ NO *

Balance zeroed and spanned (initials)

* Estimate loss if not at mark; use "REMARKS" gection.

REAGENT BOX INTEGRITY (check if locked or explain in "REMARKS")
Immediately after aesembly in lab s In field, just prior to use
Immediately after field sample recovery When received back at lab \_}Q

L)
REMARKS
1-0010 3-90

ENTROPY



APPENDIX B.2

B. FIELD AND ANALYTICAL DATA
2. Plume Opacity



VISIBLE EMISSION OBSERVATION FORM

- 32
|

SOURCE NAME OBSERVATON DATE " START TIME STOP TIME
Ctowerte,  aepbh0F plad- MY |, 1490 | $SOMA  19:5 My
Aoonssm ,b &L—! - _7 0 o (] g 15 ‘ K ¢] 4% » 0 i) % 2 ' 4

iy TSTATE 2P o 'o]lolol=2zlp lo o
Dbuc.:f,‘m - NC 1275651 s leo 0l sl ¢ O O
PHON ~ SOURCE 1D NUMBER ? ‘ - & o o
[44) 45¢ 2008 | To o lo olslole o
e - . 5 o 0 |0 (&) L e?) lo ool O
PROCESS, EQUIPMENT OPERATING MOD - :
i;f?m,,/’)%/ | 192 TpH— |l s lo |0 |0 o | ®|p |0 © 0
CONTROL EQUIPMENT V4 ,opgm‘n:i MOOE y o o P o 7| o | O < ! Py
DESCRIBE EMISSION POINT v 2 o
sTaRT 7'y }Iw.kd’swo — ’ osl_(b c? vla (= J’O ©
HEIGHT ABOVE GROUND LEVEL / | HEIGHT RELATIVE TO OBSERVER wl & 10 G (0| o o | © | -
START 2_;-' stop LS START &~ 2§ stop > 2€ vl | © [cQ !-c; vl @®lio |
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER : ‘ 1
START & 4 0~ sToP ’snm A ‘lo ! Q@ g 2| o g E o0
DESCRIBE EMISSIONS LHL peo ’T’d""“'—' Bl o 0 j 6 Qal o o |g
start Mo V"ﬁioggmq s:y vl M|l poplo|o|2 |40 |0 |©
EMISSION COLOR PLUME TYPE CONTINUOUS s P s | o e~
staar ( Leay stor oLo-/ FUGITIVE = INTERMITTENT = z Q0 o Pl ? o D
WATER DROPLETS PRESENT IS WATER DROPLET/PLUME I o |0 ()
nolr” vesc ATTACHED O beacenc | 7 | o @ (O O el o @ (9 o
POINT IN THE PLU:AE AT WHICH OPACITY WAS omaw‘u(en/. wlo lo lo o - ol | o
START = 2. $ TOP
S5 - wlolo || |sflo|lo|o bﬂ
DESCRIBE BACKGROUN _
staer QK stop S 1 0lo |0 | T I»lO|20l0 D
BACKGROUNDCOLOR SKY CONDIMIONS U/ o |© |O |0 "1 010 10 o
START LL‘.,L:,T STOP ?sm‘r Clea, 5100 cL«/ 2ol olo 0 2] o] ol o | 5
WIND SPEED WIND DIRECTION i
START 0—=G o |smRr VE stor NEB_ Bl ool  O|%®] o]l 0 IS
AMBIENT TEMP WET BULB TEMP | RN, percent 20 © |0 ]0 | %|el= o O
° P | 62°F hi7s
S bop o T2E 6 7% ST T oleln [ lolalela
SOURCE LAYOUT SKETCH X emmmonpom Draw Nonn Arrow 28 o © Q Q P ‘0 o } ) ‘O
A° \ @ 71 0| Clo oly|92 0 o |o
4/5 alo | 0|00 |20 0]° |O
O.
r Bretoart 2| Olo|lpla|»|sio |o
. w‘.’ér. »]|oclo|d|d|le|lpolele | o
Sun & wina = Otserver's Posiion AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Plume ang @ MIGHEST PERICO ¢ , 19"/0 0.5 wwere 1|
tack
- 160 RANGE OF OPACITY READINGS
—/-- - —-é—- ——————— O. O wmNnMum MAXIMUM 0.0
Sun Location Line OBSERVER'S NAME (PAINT) CeahfrcoXE AJo .
I COMMENTS Ay LE 2L 73?’7
: L OBSERVER'S YGNATUBE DATE
M(L #.Lﬁ f{/ﬂ,«/ vev-l.9 o

ORGANZATION

ENTRaN

SV tanenrdals Bue

| HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS
SIGNATURE

CERTIFIEDBY VY '

ETA

DATE
=p % - 40,

TIME

VERIFIED BY




VISIBLE EMISSION OBSERVATION FORM

© 33
B

2

SOURCE NAME . OBSEAVATION DATE START TINE STOP TIME
T woden alibalt plo b Nev | qo 1 10:55 gt | 11:5¢.
ADORESS { 7 SEC . ‘ ' o I « SEC 0 " : -
Pote > . E AT 0 o ! | ! o~ .
o ol || O|lO] O
o . TSTATE zP 2 lole & b 2|l olO|O
Phaeton ' _NC 1275'6L 1o loloolns|o o0
PHONE, . SOURCE 10 NUMBER - o i
@lﬁhlyé-z«f& } ‘ O? el < X Zjo‘o
PROCESS EQUIPMENT OPERATING MODE ‘ool olo | o o
Ve — o PH |[¢ |0 oo 0 =lolo o
CONTROL EQUIPMENT 7 iOPEMTlNG MOOE 1l olelolol»]Oo]S 0O
bRl e, A ' |- ololo|l=|0 o o
OESCRIBE EMISSION POINT , ) 77 ‘
st 123 et Du.d"srop v @ 1o 10/= © |O
REIGNT ABOVE GROUND LEVEL /| HEIGHT RELATIVE TO OBSERVER L ) o || olelo | l0
staat 2257 stop 2G lsmamr 2G5 st 28 ol olollaelolo ©
DISTANCE FROM OBSERVER 7/ | ORECTION FROM OBSERVER .
START lo—y  sTOP =(0=) |samMNW  stop 210 2] Sioj«e] 0]l IS
Bl ol Ol ol ol ol oo
DESCRIBE EMISS )
START fﬂ%@p&’ L Hl ?‘*W ¢7=-me bu to | Ol oo |« Ol & O
EMISSION COLOR PLUME TYPE conTinuoush: s ] - = o
starr ( STOP C-L-c/ FUGITIVE = INTERMITTENT = Cle |2 |0 of S )
WATER DROPLETS PRESENT 'S WATER DROPLET PLUME Bl Q10019 |8l |
notr” vesc smoneos MAeoenoec [ v o o o lo o | Ollo] o
POINT IN THE PLUME AT WHICKH OPACITY WAS DETERMINED ‘
st X 2/ ihyr s ek o Jeror 910 lo |© ’“O ndl B> CC)D o :
DESCRIBE BACKGROUND nlelo oo |«|Oo Q :
START Gk sTOP — »lo o o TO|%]O|o lo
BACKGROUND COLOR i SKY CONDITIONS 2 IO O o O 81 S ) l ra
STARTTS stop 'snm  lLear stor L(,n.a/
WIND SPEED WIND DIRECTION 2|00 |O|lo |2l Sl
START o — Shlbetor g—Shau—rstanr NE  stop N nio oo lo|s|lo oo
AMBIENT TEMP ¥ WET BULB TEMP RH. percet 2¢ o § ) ‘5 ” 3 S o
samt T85E stor 19 o{..l £L°F |- fﬁ/u ’
OURCE oi*rs ETCH ' — Draw Noan A =19 100 Ol%lololol|
SOul LAY K raw frOw ; ; !
X Emnsion Point . il R Ol Oo|O | 010 13
19, N @ 71O Q| |O9|v]|0o o lo |
w‘f ' Bl | Ol Do 0 Of
/z [ ecrioe NN 2| 0] 0|0 |0 |w] o] oo
Sun ¢ wing — )
R Observer’s Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
st‘::‘:‘ HIGHEST PERIOD ©.25 O . L5 % WERE q
RANGE OF OPACITY READINGS
"""""-"-'+ ----- O0-0  MNMUM maxmum 1O-0
Sun Location Line OBSERVER'S NAME (PRINT) (o2Fi fecage MO -
CORERTS Tanvle 247397
U # = os'L OBSERVER'S S NArun!(—'—* Dr\Aft:/ 7
Ll — R
ORGANZATION
EnTRApy Vi 3 B
T HAVE RECEIVED A COPY OF THESE OPAGITY OBSERVATIONS CERTIFIED BY DATE
SIGNATURE ET™ %J_
TME VERIFIED BY DATE
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VISIBLE EMISSION OBSERVATION FORM

SOURCE NAME — OBSERVATION DATE START TIME STOP TIME
ST woen ASDhelT Aant NOU . |- 40 lizigys Pm | [4S
ADDRESS hd r ' SEC ' e SEC
WL » — EasT 770 N T ; ™ ° l s , ’
"o 1o ielrjo]o]c
o . | STATE zP lololelz |2 s <
P”ozp-*hCC+° a ; s&:ou:‘csc_;: as}n?jg il 100 o 0 |Vl oC
10 NUM ?
Pt ) 456 - 2008 | [elole o [xlololc
' \ I T
PROCESS EQUIPMENT CPERATING MODE *lolpile @2 |30 l ©
Eofary Drigew I 212 TpH tlolololo % [plo O
CONTROL &s::n:msm i v OPER;LZAOOE "l olo | o |0 |7|g |lo i
A= - s lolololn]|=|lolo]l ¢
DESCRIBE EMISSION POINT ,
stant T5 Lz'b'-'bud" stop = Io Cloj*1o0]0 |0
REIGHT ABOVE GROUND LEVEL | | WEKGHT RELATIVE TG OBSERVER v Ol 00l |%]lpo|lolO
START X 25 stop >~ 2S5 Istamr 2€  stor 2€ njfololol d|l*]0lole
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER | -
START = 18" stop /oo | starr M STOP Rlolo 16 iole|elo e
: Bl O |V [0 [8|olo |
DESCRIBE EMISSIONS L puep AT
start No (/»'(I'L_Q_Eﬁmlsmﬂ? tf/ﬁ; P “lL OO OO l4“lnlo| S
EMISSION COLOR PLUME TYPE CONTINUOUS p sl | ©
STAAT Cj:,_/ STOP FUGTVE = INTERMATTENT = | |— vjolola o
WATER DROPLETS, PRESENT IS WATER DROPLET PLUME T O] O] 008l e
soh? YES O ATTACHED D  /A— DETACHED C 1” ollelo|nle] o SD|lo
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED ” e o o =
[ sTant > 2! fstor 0/ 0 ©0
DESCRIBE BACKGROUND "lolole I j4]lO |9
START Gk~ ST0P Gy IO 0 |00 |¥|leolcles
BACKGROUND COLOR SKY CONDITIONS 2 OIS IO O s Ol o
START L[ug_ sTOP LQ*..‘ | START (JL:.‘./ STOP clu,/
WIND SPEED WIND DIRECTION 2|09 jolo|=2] Slo IO
START 5— CMpl STOP l/ saar ME gstop Bl ool ool o|loiC
AMBIENT TEMP ' WET BULB TEMP AH. percent ; o
sumr $8'F st BLH TOE  |x s/ [Pl olol 0l D[%]|0 ¢© IO
? s Ol | ololslol ol
SOURCE LAYOUT SKETCH Draw Nonh Arrow
X Emasion Poimt PloloI0jlO)* S o lo
<10 | @ "o lo lolo Rl O|S 10
. | alololololslolole
m alolol flol*]o]0]o
-alsv/ »|lo|lo|d|d|[w| oo o
Observer's Positio AVERAGE OPACITY FOR NUMBER OF READINGS ABOV
;:::: e O HIGHEST PERICD 0.27 O -2] w wERe (!
' RANGE OF OPACITY READINGS

MNIMUM O . O maxmom (O

Sun Location Line OBSERVER'S_ NAME (PRINT) (Cehhje D -
COMMENTS A 2239
UCe H# 2 L/ oesemnsf'zmw ) DATE
™ — cov | f
ORGANIZATION . i
| HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS CERTIFIED BY TE
SIGNATURE m
TITLE { VEQICIED AY ATE
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CALIBRATION DATA



SAMPLING EQUIPMENT CHECKLIST 3§

Plant Name/Address T TeEN — N \ .C Job No. _¥lIG

Ssampling Location ROTARY JAYEL STACK Team Leader 4&‘&
BAROMETER CHECK

Entropy In-House Field Check

Date Reference Barometer Barometer OK?*

/8-21-5 29. 51 29. & /

* £ 0.1" Mercury

THERMOMETERS AND THRRMOCOUPLE CHECK

pate _/O- 3j Reference Thermometer Ambient Temperature, ‘P ‘75
Ambient Acceptance Check
Temperature, °F Range, °F OK?
Th?;:::;::r;xit _ (- £ 2.0 _ki::/
Filter Box 18 5.4 -
Dry Gas Meter T t 5.4 _/_

Adjuat thermometer until acceptable. If it cannot be adjusted, use as back-
up. If no backup, record ambient temp. indicated by unadjusted thermometer.

5

Thermocouple 13 + 8.0*
(£ 2.0) ="

* £ 1.5% of Absolute Temperature.

** Acceptance range is t 2.0°F if used in saturated or water droplet-laden
gas stream.,

PITOT AND NOZZILE CHECK

; Visual Visual
Pitot No. Check : Nozzle No. Check

Apet— 28 - 10 L
-2t - 706 e
j ,Zk;— v .

\

F=1039 rev. 2-90
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ITSOKINETIC METERBOX FULLTEST C.ALIBRATIO.N.

Meterbox No. M5 Calibrated By ﬂb!//h éc
Date 7-16-90 Barometric Pressure (Pp) _29. 7/ (In. Hqg)
Date * Barometric Pressure (Pp) . (In. Hg)*
Standard Meter No. _J 05 4bPA Standard Meter Coefficient _/-002 &
STANDARD METER ‘ METERBOX METERING SYSTEM
Gas Orifice Gas
Volume Temp. Time Setting Volume Temp.
(Vdg) (tag) | (8) (A H) (V4) (tq) Coeff. AHe
ct ‘r Min. | In. H20 ct °F (¥Yd) In. Hy0
4.0y 196 |ro 0% 4.6 | Fo | 9934 | 1-¢y/
.G | Ol 0.5 G (g5 )] .99 4%0b 1.L5Y
F- 158 |78 0 leasy | Fy - EIRD [ Yof
§-065 195 2.0 |g. gy | p¢ . 989 ()37
(2.259 |99 8 1.3y | go .350p | 1. fv¥
(v.2rr |99 \ 8 v .3576 | FL .943 ( [ Fos~
Average . 991/ (- %29

1. Coefficient range: 0.97-1.03.
2, Coefficient tolerance: for individual runs, ¢t 0.02 from average.
3. AH® range: 1.6-2.0,

4. AH® tolerance: s 0.15 In. Hy0 over AH range of 0.4 In.-4.0 In.

¢ Yag * Vag * (tg + 460) * Py
d ¥ T e e e e e s s S s e s e s ee—
Vg * (tgg + 460) * (Pp, + (AH / 13,6})

0.0317 = AH (tqg *+ 460) * 0
®

Py * (tq + 460) Yag * Vda

R-0030 rev. 2-90



ON—SITE DRY GAS METER AUDIT

- 40

Plant Name S. T, wARTEA/
Date /0-21-90

Job Number __8//C

Meter Box Identification Number /s/ e

Time (420 Fulltest Gamma (Y) 0,99Z| Ang _(.729
Auditor /VH( Barometric Pressure (Ppar) 29.8 In. Hg
Zero Magnehelics? (check) _ .~
Dry Gas Meter Mster Upper and Lower
Reading Temperature Limits for
(££3) ('?) Audit Gamma
Initial 302.000 Initial _ 76 0.96 * ¥ = _0.9524
Final _ 309.549 Final 24 1.06 * ¥ = /.03
Dry Gas Volume Average Meter Run Time
Matered Temperature (Base = 10)
(£e3) 'r
- _ (Min.) (Sec.)
vm = _'7.549 ™ = _ Z0 /D o0
0.5
(Min. + (Sec. / 60)] 0.0319 (Tm + 460)
Yc = ”
Vm Ppar
0.5

(/@ + ( €2 [ s0y) 0.0319 (_4D  + 460)

1549 214

= / 0 007L
Calculated Audit Y

Audit Gamma Within Acceptable Limits? Yes / No

F=-1040 rev. 3-90



ISOKINRETIC METERBOX. POSTTEST CALIBRATION.

HETERBOX NO. g_l{b/ - 4l

Date [ -4 -9 O Calibrated By MG C Job Number P A7AC

Saromecric Pressure (Pp) _L 9.5 % (In. Hg)

Materbox Vacuua __ [/  (In. Hg)

Standard Meter No. [0S 4+b Fr Standard Meter Coefficient /,L o0 X &

STANDARD METER METERBOX METERING SYSTEM
Gas Orifice Gas
Volume Temp. Time Setting Volume Texp.
(Vdg) (tds) (6) (AB) (Vq) (tq) Coeftf. AEBQ
-1 ‘y Min. In. H20 of i (¥4) In. H20
. | .
273 2 (o (-9 2.9931 7y (.ot (505 |
7360l 5 [ to | (g | s000 |9y I (o3¢ | 1057
Ry (o | (-9 .57 6 1 [ oike (Y06

Anr.qo!(.,'B? l.)ol,-

Fulltese Yy .9G1] ‘Date 7~L‘-$o \ Dev. *. X Allowed Dev.: £ S\

Y 3 ww-

Vg * (tge * 460) * (Py + (AH / 11.6))

. 2
ABQ = .
Pp * (tq + 460) Yde * Vde

2-0011 rev. }-90




NOZZLE NUMBER: 20

- 42

Initials

Date Dia. 1| pia. 2| pia. 3| pDia. 4| Dia. S| Average
12-2F }7‘ 239 |l2q3 | 2% | 2yz|. 243 |0 242
-4-43 | /L0 240 | -24¢ | .2¢4 | -243 |.245 |0 244
1-18-83 PLO 244 | 246 244 | 241 | 2456 |0.245
3-g-94| INC auy | .24 | .a9s | .ay7 | L2944 | 0.295”
1L TTm |.347 47 1.o4g | .a97 1 .9496 | 0.8497
D234 At | .242 | 242 |.243 | .242 | -243 | n.242
2485 GC +246 | - 246 | -248 242 | 247 | 0.247

2-13-86 | T.m*D. | .248 | .2¢7 |.250 | .26] | -248 |0 249
3loleH ST 2y | 254 |.2SS | .2Ste | 1SS | .S

220/81] <4 2SS0 | 1S 252,118 | . t4q | S|
(2/0j32 ] o3 25/ | 250 | 257| 2vy0 | 250 | .250

88| XC [ .ava | as3| 2¢go | g | ag1 ] 350
0/3/58 Bk 1 .259 |.2631.2¢1 |.2¢2].242] .26/
2/058%\ BKG 26[ | 264 1,262 1 .26 .2041.263
17381 B G | 26L) 269,267,265 . 247 [ R6Z
300/79 | BKG | 250 |, 285 |. 252 | .24 |.255 | 256
6(22/89| b 259 | .2¢0 |,258 |.258 | , 257 | +ASE |
7-2(-87| IRy 242 | 243 |.ag9yq |, 242 ] .2¢43 | -243

NOTE: All diameters measured in inches.

e

NVIRONMENTALISTS,INC,



43 .

NOZZLE NUMBER: 700

Date |[Initials | Dia. 1| pia. 2| Dia. 3} Dia. 4| Dia. 5] Average
2iolst | ST g 2y | wea | 2@ | tuq | 0.2
Bholyz | Si+ 2¢r | aye | 2wy | 45| 24 244
B-1\-%2 JQC; Missirg | — — — |
9207005 |.A57 L.ass _Lagé ] 1257 1.256
o/8/38 Bk G |.220 1,276 .22/ l.270 |.202 1.270
sfr2f51] L 1,290 0 272 1.222 1 .27 .70 |+ 271
F-21-P7| TR 25p 282 1,256 |.25€6€ |.258 |.26¢5
NOTE: All diameters measured in inches.

E NTROPY
NVIRONMENTAUSTS, INC.




PITOT TUBE INSPECTION DATA SHEET

44

™ Il"‘ﬂmm"‘m"“'lmﬂ.

ALl Of TVERN ¥WiTW OR ABOVE T m::x-'oﬂ'v -u'.n level? e’g
| | bst ti ? i. .
= obstructions? Nowvo
-
=G H)
-10° < a, < +10° \¢
MGREL IMDICATING LEVEL PUSITION rOR CCenEE 1MDICATING 0 l ° -
OCTLMMINING T, TwEN mwns: 2. ;:::..‘a::’::?m -lO < 02 < *10 \
-5° < g, < +5° S
-5° < e, < +s° C
Y \¢
8 O
A Y4

1.05 D=<p‘<1.5 o, ]

CECAKE 1MDICATING LEVEL FOBITION

rOR DETTIMINING A, MO A, .
7 1.05 D_< P < 1.5 D, AN
E_jv /16" < o, < 38 | 3G
> 8 Atan vy < 0.125° | .0\
( Sy A tan 8 < 0.03125° o
T 2
s, vo P, = Py 2 0.083 D0V N

Ccoments:

- certify that pitot tube/probe number \'\‘2\ meets or exceeds all
specifications, criteria and/or applicable design feathires and is herery

assigned a pitot tube calibration factor of 0.84,

Signature

Date N \X‘O\D

+SEE 40 CFR 60, VOL _42NQ, |60 METHOD 2, VERIFY THE MINIMUM
2  INCNM SETBACK OF THE THERMOCOUPLE AND THE MINIMUM 3/4 tNCH
SEPARATION BETWEEN THE PITOT TUSE AND THZ NOZZILE AS SHOWN AT
THE TOP OF THIS PAGK,

ENTROPY



PITOT TUBE INSPECTION

-- 495
'htunc"l!nulll PLANE OF THE
PITOT TUBE SMALL BE EVEN WATH OR ASOVE THE H:
NOIZLE ENTRY PLANE i
DEQREE NOTATNG LEVEL ROSITION FOR
AT e
OETERMNNG & level? VES
[~ — ) S
@! s —-f ~y obstructions ? YA |
damaged? | Now & |
A0 ca.<et0® | o |
y &
-10° ca, < +10° 0
‘ -5° < B1 < +8° 0
5° < B2 ¢ +5°
s = 0
A
\]_:\ 7 /
X : 0
2
A A s
m:mrﬁtimmm 1.080,<P, <150, %722
) 2 -
1.050,<P, <150, |  v7)
A
-3 (£ 2 e NG <D, <I¥ 37{
- Atan v<0.125° o/l
b_—»_/"’.}" Atan @ <0.03125° 5
m“"‘m‘mm%‘;‘}”mm P, =P £0.063° 475 o

See 40 CFR 60, Vol. 42 No. 160 EPA Method 2. Verify the minimum 2-inch setback of the
thermocouple and the minimum 3/4-inch separation between the pitot tube and the nozzis as
shown at the 10p of this page.

Comments:

| cenity that pitot tube/probe number ‘/'25_ meets or exceeds all
specifications, cnteria and/or applicabie design teatures and is hereby assigned a pitot tube

calibration factor of 0.84.
Signature (’ﬁ,««oﬁ %L_u.s_

R0028 rov. 390 Date L-1y-79

EAFFDADRY



THERMOCOUPLE CALIBRATION

Thermocouple No.: R199

Date: 8/28/90 Calibrated By: CCB
Barometric Pressure, Inches Hg: 29.51 Ambient Temperature, °F: 72.0
Mercury-In-Glass Thermometer I.D. No.: 7121K
Reference Mean Thermocouple |Temperature
Thermometer Temperature jThermometer |(Diff., %
Calibration|Potentiometer| Temperature of Hg Column|Temperature |(Allowable:
System Used|I.D. Number To °F Te °F Ty °F Ty °F £1.5 %)
32.0 31.96 72.0 30.6 .28
Ice
Bath F-9 32.0 31.96 72.0 30.6 .28
32.0 31.96 72.0 30.6 .28
214.0 215.82 110.0 211.8 .59
Boiling ‘
Water F-9 214.0 215.82 110.0 211.8 .59
214.0 215.82 110.0 211.8 .59
388.0 396.88 120.0 386.8 1.18
Boiling
oil F-9 388.0 396.88 120.0 386.8 1.18
388.0 396.88 120.0 386.6 1.20

Corrected Temperature = T, = Tg *+ [(.00009) * (T, - 20) * (To = Ty )]

Temperature Difference = {(Tg + 460) - (T + 460)])

* 100
(To + 460)

R-0023 Rev. 8-90



APPENDIX D

SAMPLING AND ANALYTICAL PROCEDURES



— fius Tepect o (nCanplie. @
rs EVALUATOR FmT EVALUATION DATE 25r0 g 5
3 ¢ METHOD 5:  SECONDARY EMISSIONS TEST REPORT EVALUATION

Aesncij FACILITY: Podters Inoustics ,Tnc TEST DATE: '7/@[52
PROCESS TESTED (SCC):

TEST RESULTS/PROCESS RATES/ EMISS&‘N FACTOR RATII%GS
ni

gLl pout. Cmiss 0. @m 05633 o0.7006 Iblfr — —
! 6. S68 — _ R
pmenm e 176 Blew (AR )

\/

HpdXD capley d  anetqbioit Mna b _Puissing
PROCESS RATE 2 BACK-HALF o
is process rate during testing it any, what method was used to
representative of normal operations catch and recover condensible matter

62415 a0 660 b/ P am = é({zl,%-f

= FLOW/STREAM ANALYSIS

Methods 1-4 or equivalent (including traverse
and port illustrations, cyclonic flow

determination, MJ and moisture calcutations EQUIPMENT
performed to ;llou calculation of miuimu ) borosilicate gtass probe liner, quartz fiber filter
rates at standard conditions
Methed /

2 7

3 020, O, N CALIBRATION were both pre- arc

< post-test calibrations performed for

L meter box /ge

FIELD DATA B )
is field data on standard forms, and - . 2
does raw data correspond with printout pitot tube

no de, (al#uvql. ‘fen{xoo:dore !\M?‘ﬁﬁ)

temperature sensor
1Y dD(.,
SAMPLING DURATION 3 rozzle 5 8) =

must have at least 3 runs, each 2 1 hour‘/
duration, with sempling 2 2 “minutes at each
traverse point, and totatl sampling volume 2 30 dscf .—

24 equal Area A 25U~ LEAK CHECKS >

pretest optional; post-test, conducted at vacuum
2 highest sampling vacuum, leakage rate < 0.02 cfm
or 4X of average sampling rltc

s 34
,.eul ';J( SAMPLING TEMPERATURE S 0. 006, 7.603 ©0.002
both probe and filter must be minta.ined at BLANKS 2
m\piv?e T{.a;‘z FLchaovth’gr temperature specified in NSPS ncetono blank analyzed, < 0.001% resiche —
Prébe 7: 245 - 2‘? G -0 m_,‘,g Xtoo °fe =z 0.06 O/ 463‘7 = o 085?6
3 =006}
T for att rims —  SAMPLE PREP. 13 e

filter dulccltton and tare weights documented

No decc

ws. 3 wé.s 3.7




aTrs AIR POLLUTION CONTROL DEVICE(S)
i T D 9
FACILITY:  ‘Potters Uindus pigs , dnc TEST DATE: (2 [8 ]
CONTROL SYSTEM CONFIGURATION:

BAGHOUSE
Make/Model No./Specifications @MS |—€)(, Mﬁdo M

Pressure Drop

Gas-to-Cloth Ratio

Design Efficiency /

Exit Concentration Fiber Type/Weave

INERTIAL SEPARATOR
Make/Model No./Specifications /

Design Efficiency /

Exit Concentration Pressure Drop

ELECTROSTATIC PRECIPITATOR
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POTTErsS INDUSTNES INC.

an affiliate of The PQ Corporation

September 23, 1987

North Carolina Department of

Natural Resources & Cummunity Development
P.0. Box 27667

Raleigh, N.C. 2761)

Att: Mr. David Y. Daniel
Dear Dave,

Please find attached Entropy's "Particulate Emissions Compliance
Testing" final report for your records. As indicated on page 2-2,

the actual emissions measured, while 1mnning~EEE£§EfEE;;£ii%%."as
0.43, 0.56 and 0.70 pounds per hour. The feed rate material
being furnaced increased from 624 pounds per hour to 660 pounds per

hour which explains why the emissions steadily increased during the
three runs.

~ Thank you for your attention and cooperation. Please contact me
if any other information is required.

Very truly yours,

POTTERS INDUSTRIES, INC.

Charles J. Friedrich
Test Coordinator

CJIF:jm
Attachment

Corporate Headquarters: 377 Route 17, Hasbrouck Heights, New Jersey 07604, U.S.A., Tel. 201 288-4700, Telex: 219054 or 133447
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REPORT CERTIFICATION

The sampling and analysis performed for this report was carried out

under my direction and supervision.

Date September 15, 1987 Signacture —éw {-AA{;

Barry F. Rudd

I have reviewed all testing details and results in this test report -

and hereby certify that the test report is authentic and accurate.

Date September 15, 1987

Signature

T

‘D. James Grove, P.E.

ENTROPY
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INTRODUCTION

1.1 Outline of Test Program. Stationary source sampling was performed
for Potters Industries, Inc. in Apex, North Carolina, on September 2, 1987.
Three EPA Method 5 runs were performed at the furnace No. 2 multiclone stack

to determine the particulate emissions for compliance purposes.

1.2 Test Participants. Table 1-1 liéts the personnel present during
the test program.

TABLE 1-1
TEST PARTICIPANTS

Potters Industries, Inc. Charles Friedrich
Test Coordinator

North Carolina Department of David Y. Daniel
Natural Resources and Community Test Observer
Development

Entropy Environmentalists, Inc. Barry F. Rudd

ProjegpuSupervisor

Roger D. Satterfield
Engineering Technician

ENTROPY
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SUMMARY OF RESULTS

Table 2-1 presents a run-by-run summary of the particulate emissions
from the testing performed September 2, 1987, at the furnace No. 2 multiclone
stack. The average emission rate was 0.565 pounds per hour; since the
allowable emission rate for the unit is 2.5 pounds per hour, the compliance

standards were met.

Detailed test results are given in Appendix A; field and analytical data
are presented in Appendix B.

ENTROPY
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TABLE 2-1

PARTICULATE TESTS SUMMARY OF RESULTS

Furnace No. 2 Multiclone Stack

1
Run Date 9/02/87
Test Train Parameters:
Volume of Dry Gas : 48.794
Sampled, SCF* .
Percent Isokinetic 105.3
Flue Gas Parameters:
Temperature, Degrees F 537
Volumetric Air Flow Rates
SCFM*, Dry 3,160
ACFM, Wet 6,548
Method 5 Results:
Catch, Milligrams 50.3

Concentration, Grains/DSCF* 0.01591

Emission Rate, Lbs/Hour 0.4309

2 3

9/02/87 9/02/87

49.304  49.686
106.5 103.7
540 543
3,157 3,269
6,564 6,751
665 80.5

0.02081 0.02500
0.563 0.7006

* 68 Degrees F -~ 29.92 Inches of Mercury (Hg)

ENTROPY



PROCESS DESCRIPTION AND OPERATION
The process at the Potters Industries Inc. plant in Apex, North Carolina

is confidential. Figure 3-1 is an air flow schematic which shows the test

location.

ENTROPY
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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 ! //
North Carolina Department of Natural Resources and Community Development.
Descriptions of the sampling equipment and procedures (extracted from 40 CFR
Part 60) are provided in Appendix D.

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 int equal areds with 12-£ravé;;;‘gaiﬁts\on each of 2 axes, as
shown in Fi - u~“___ﬁ_,///) 7

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 multiclone stack cross section.

4.3.2 Flue Gas Composition. During run 3, a multipoint, integrated
flue gas sample was collected and analyzed using EPA Méiho& 3; the analytical

results were used to determine the flue gas composition and molecular weight
for each run.

4.3.3 Flue Gas Moisture. Moisture content was determined by analyzing

the sampling train impinger reagents according to the procedures outlined in
EPA Method 5. '

4.4 Emissions Determinations. EPA Method 5 sampling and analytical
procedures were used to determine the particulate emissions. Each of the

areas was sampled for 2.5 minutes, resulting in a net run time of
Y

4.5 Equipment Calibration. JPertinent equipment calibration data are
provided in Appendix C.

ENTROPY
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APPENDIX A

TEST RESULTS AND EXAMPLE CALCULATIONS

ENTROPY



PLANT: Potters Industries, Inc., Apex, North Carolina

Theta
Dia
cp
.
Pbar

Delta H

Vm
tm
Vm(std)

Vie

Vw(std)
%H20
M£d
%Co2
%02
XCO+N2
Md

Ms

Pg

Ps

ts
Delta p

vs

Qsd
Qaw

I

ISOKINETIC SAMPLING TRAIN FIELD DATA & RESULTS TABULATION

DATE SAMPLING LOCATION

9/02/87 Furnace No. 2 Multiclone Stack
9/02/87 Furnace No. 2 Multiclone Stack
9/02/87 Furnace No. 2 Multiclone Stack

Run Start Time
Run Finish Time

Net Sampling Points

Net Run Time, Minutes

Nozzle Diameter, Inches

Pitot Tube Coefficient

Dry Gas Meter Calibration Factor
Barometric Pressure, Inches Hg

Avg. Pressure Differential of
Orifice Meter, Inches H20

Volume of Metered Gas Sample, Dry ACF
Dry Gas Meter Temperature, Degrees F
Volume of Metered Gas Sample, Dry SCF*

Total Volume of Liquid Collected
in Impingers & Silica Gel, mL

Volume of Water Vapor, SCF*

Moisture Content, Percent by Volume
Dry Mole Fraction

Carbon Dioxide, Percent by Volume, Dry
Oxygen, Percent by Volume, Dry

CO + N2, Percent by Volume, Dry

Dry Molecular Weight, Lb/Lb-Mole

Wet Molecular Weight, Lb/Lb-Mole
Flue Gas Static Pressure, Inches H20
Absolute Flue Gas Press., Inches HG
Flue Gas Temperature, Degrees F
Average Velocity Head, Inches H20
Flue Gas Velocity, Feet/Second
Stack/Duct Area, Square Inches
Volumetric Air Flow Rate, Dry SCFM®
Volumetric Air Flow Rate, Wet ACFM

Isokinetic Sampling Rate, Percent

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

ENTROPY

800
902

24
60.00
0.371
0.840
0.997
29.80
2.320

51.655
98
48.794
95.5

4.495
8.4
0.916
4.2
13.2
82.6
29.20
28.26
-0.14
29.79
537
0.2060
35.47
443.0
3.160
6,548
105.3

OPERATOR

Barry F. Rudd
Barry F. Rudd
Barry F. Rudd

2

“927
1029
24
60.00
0.371
0.840
0.997
29.80

2.320

52.382
100
49.304
97.0

~ 4.566
85
0.915
4.2
13.2
82.6

29.20

28.25

-0.15
29.79
540
0.2064
35.56
543.0
3.157
6,564
106.5

1054
1156
24
60.00
0.371
0.840
0.997
29.80
2.460

52.675
99
49.686
86.5

4.072
7.6
0.924
4.2
13.2
82.6
29.20
28.35
-0.15
29.79
543
0.2184
36.57
443.0
3.269
6,751
103.7

(continued next page)



Method 5 Results:

mg Catch, Milligrams
gr/DSCF Concentration, Grains per DSCF*
Lb/Hr Emission Rate, Lbs/Hour (PMRc)

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

EA T DA

50.3
0.01591

0.4309

66.5

0.02081

0.5633

80.5
0.02500

0.7006



EXAMPLE PARTICULATE TEST CALCULATIONS NO. 1

Furnace No. 2 Multiclone Stack

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS

Vm(std)

]
(&Y
~3
[#5)
4=
*
<
*
<
=]
*

(460 + tm)

(29.80 + 2.320/13.6)
17.64 * 0.997 * 51.655 * ——cccccmmccccmcaaaao = U48.794 DSCF
(460 + 98)

Vm(std)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS

Vw(std) = 0.04707 * Vic

Vw(std) = 0.04707 * 95.5 = 4,495 SCF

PERCENT MOISTURE, BY VOLUME, AS MEASURED IN FLUE GAS

Mfd = 1 - XH20/100

Mfd = 1 - 8.4/100 = 0.916

DRY MOLECULAR WEIGHT OF FLUE GAS

- P - - D - . D G D W D D

Md = %CO2 * 0.44 + %02 * 0.32 + XCO+N2 * 0.28

Md = 4.2%*0.44 + 13.2%0.32 + 82.6"0.28 = 29.20 LB/LB-MOLE

WET MOLECULAR WEIGHT OF FLUE GAS

Ms = (Md * Mfd4) + (0.18 * %H20)

Ms = 29.20 * 0.916 + (0.18 * 8.4) = 28.26 LB/LB-MOLE

EAITDADN



ABSOLUTE FLUE GAS PRESSURE

Ps = Phar + Pg / 13.6

Ps = 29.80 + ( -0.1 / 13.6) = 29.79 IN. HG.

AVERAGE FLUE GAS VELOCITY [Note: (Delta p)avg is square of avg sq. root]

vs = 85.49 * 0.840 * SQRT[===-=====m=========u= ] = 35.5 FT/SEC
29.79 * 28.26

DRY VOLUMETRIC FLUE GAS FLOW RATE @ STANDARD CONDITIONS

60 Tstd Ps
Qsd = ==== * MEA * vs * A * —oooeee- R
144 ts + 460 Pstd
60 528 29.79
Qsd = --- * 0.916 * 35.5 *  443.0 * —--T------ g
144 ' 537 + U460- 29.92

Qsd = 3,160 SCFM

WET VOLUMETRIC STACK GAS FLOW RATE @ FLUE GAS CONDITIONS

Qaw = 60 / 144 * ys * A
| Qaw = 60 / 144 * 35,5 *# 443.0 = 6,548 ACFM

PERCENT ISOKINETIC OF SAMPLING RATE

Pstd 100 | (ts + 460) * Vm(std)

%I X e * Ladadad # nccrecncccccccccanresar—cae -

Tstd 60 Ps * vs * Mfd * Theta * Area-nozzle, sq.ft.

29.92 100 ( 537 + 460) * 48.794
4] a2 —==e- # e ® cemccceccecee—emmcccmccccceacce—————

528 60 29.79 * 35.5 * 0.916 * 60.00 * 0.0007507
%I = 105.3 %

ENTRADY



GRAINS PER DRY STANDARD CUBIC FOOT

7000 mgs
gr/DSCF = ==m=an- ® ommenn
453,592 Vm(std)
7000 50.3
gr/DSCF = -=-=--- ¥ oommoeme- = 0.0159 gr/DSCF

453,592 48.794

POUNDS PER HOUR

Lb/Hr = 60 / 7000 * gr/DSCF * Qsd

Lb/Hr = 60/7000 * 0.0159 * 3,160 = 0.43

LB/HR



APPENDIX B

FIELD AND ANALYTICAL DATA
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ORSAT FIELD DATA 9

Plant Name_ {amets T aduwstuss ~Apey AIQ

Sainpling Location & 2 &!H,‘_mg! Y *Aum.gr STack

Fuel Type

st Cag

¥

Run and/or Sample No. 3 Leak Test? <~  Dated9-ce.819nerator &ri
Time of Time co 0, co %0, %C0 %No
Sample of Read?ng Reading Reading

Collection | Analysis A B C B-A C-B 100-C
josY | JKea | 4.0 [ 1+q | — | 133 —
/ i | 4.2 | 14 3.2
15K [ 4,7- 13+ 4 13.2
L — RN
Avg. 4 Avg. 3.v 87’

Run and/or Sample No. Leak Test? Date Operator
Time of Time co 0 co %0, %CO %Ny
Sample of Read?ng Read%ng Reading

Collection | Analysis A B c B-A C-8 100-C
Avg. Avg.

Run and/or Sample No. Leak Test? Date Operator
Time of Time co 0 co %0, %C0 %Ny
Sample of Readgng Read?ng Reading

Collection | Analysis A 8 o B-A C-B 100-C
Avg.




PARTICULATE FIELD DATA 19
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PARTICULATE FIELD DATA 11
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PARTICULATE FIELD DATA

r L
wm%‘umm& RUN NuMmER __3
ADDRESS . L\, TIME START _|OSY

DATE aS-o%-§ X

SAMPL ING mfiww N TN FINISH _[[Se

TEAM LEADER__R RuOp TECHNICIANS _R . S4wsa.ye D
RAROMETRIC PRESSURE, IN. HG _23.8

SAMPLING TRAIN LEAK TEST VACUUM, IN. HG
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. _o.8(2 0206

STATICSPRIZSSUR!. IN. H)o ~O , |5~

EQUI PMENT CHECICS
_Y PITOTS, PRE-TEST

IDENTIF ICATION NUMBERS
REAGENT mox O:2% nozziE St _ DiamTEr . 3F(

12

PITOTS, POST-TEST METER BOX Lo T/c reaDour £ 3
—_ORSAT SAMPLING SYSTEM weiticar O S 3  t/c PrOBE 4.8
—2 TEDLAR BAG sameLE Box 14 omsaT pume ___ %
-\ THERMOcOUPLE @ S42_°r | prosx <\ TEDLAR BAG 3
FILTER # TARK NOMOGRAPH_SKET-UP NomoGRAPH #.BFA
: O . AH L35 C FACTOR [.a3
€ SS& 0. 428 METER TDP LSS STACK TEMP _____SYO
% MOISTURE % REF. AP -
= oo llisis s,
DRY GAS PITOT | ORIFICE GAS | PUMP [FILTER| IMP.
cLock METER |READING|{SEYTING (AH).| mETER|vacuum| mox | mxiT | sTack k.. amex
SAMPLE | TIME, READING, | (AP), | IN. H | TEMP. |IN. HG |TEMP TDW. | TEMP. |[mEADINGS
| PoINT |MIN. cu. rT. |in. mzo| iomacfacruac]| 9 |cauee | °r Or % -
L& (dofelgoluon lo. 208232 {z.32] 1 | S | 23% | Q6 | S¢(
Ul 2%l 403 .55 Jo. 2oz | 2.4 A3 o | 2561 QU | S
I S | 495 F2 0.2 245 | 1 4357| 95 & | 2S5 _S¢sT
3] %] 6% 3% [p.2%4] 2.50] ¢ 59 gG o 1 261] ss] 5°
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PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name POTTERS ' EEI Ref. # 539

Sampling Location E!Eh!ﬁSE No. Z HUL—BS!Q.IE' &E&K,
Date Received 9 I‘L Date Analyzed {9 Reagent Box(es) o2

Run Number ! z 3
Run Date _31_2__ 9[2 3‘?_
SUMMARY OF PARTICULATE ANALYSES
Sum of Particulate, mg. s53.4 536.8 558 a
Total Filter Tare mg. S02.8 4¢9.9 478.1
Blank Residue, mg. (|SD mL) _ 0. (2o0 ml) _04 (15" al) _0.3
TOTAL PARTICULATE CATCH, ng. 0.3 6.5 | 80.5
ANALYSIS OF MOISTURE CATCH
Reagent 1 (}{,0 ):
Final Weight, g. 2700 2700 2=5.0
Tared Weight, . 200 _ooo _2000
Water Catch, g. ' :Z0.0 ;Q.Q s.0
Reagent 2 { ): PR
Final Weight, g. -_— —_ ' _
Tared Weight, g. - —_ . —
Water Catch, g. _ ___ " —
CONDENSED WATER, g. 70.0 Jo.0 ss5.0
Silica Gel:
Final Weight, g. Z;QSS Q.l Q §'=§| ,5
Tared Weight, g. 200.0_ 200.0 _00.0
ADSORBED WATER, g. 255 771.0 2.5
TOTAL WATER COLLECTED, g. 95.5 770 86-S
Blank Beaker # 7010 --= Legend --- Notes and Comments
Final wt. mg. | 7,3&5’.1 = Final Weight

Tare wt. mg. (023%45.3 | L = Loose Particulate
Residue, mg. o.&— F = Filter D = Dish
Volume, mL. ZQ.O R = Rinse P = Pan

Concen., mg/mL |+ 002

ENTROPY
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Sample ID/Container #

Tare Wt., g.

SAMPLE WT., g.

LABORATORY SAMPLE WEIGHT CALCULATIONS -~ -
" plant Name PCOTTERS EEI Ref. # _S5639
Run Number | 2. 3
Run Date 3!?.. le. 3[2.
Sample ID/Container # FLR LZ LR 30 ELR 23S
(1l. 1396 v 109.821S va9 . 6457
vitl. 1391 109. 82715 q9. 64 S8
1\ . 1402 109 .8294 22.6472_
Tare Wt., g. | 10. ©857 109, 2907 o)
SAMPLE WT., g. 0. 9534 0.5%08 6. 5589

Sample ID/Container #

Tare Wt., g.

SAMPLE WT., g.

ENTROPY



CUSTODY SHEET FOR REAGENT BOX # (SCO

Cate of Makeup ?[ 1> Initials ‘1/\13(’7 Locked? v~
In2i¢idual Tare of Reagent: Q\’OQ mls., of N HQQ
Individual Tare of Reagent: mls. of
Individual Silica Gel Tare Weight S00 gms.
PLANT NavE Porrens T sousraiss
saMpLING LOCATION # 2 [NucriGioge Quirer®
Run Date Initials Locked? | Date % S. Gel| Initials| Locked
Number Used Cleanup| Spent
| lover.gr| BER el R.ez-834 Fo Catoed v
- L |;onsyt gEn " |ogor-ed %o =\ </
3 lovzey 4FA o oraz-H Ba be e
Date Initials Locked? Zero & Span Balance
Received in Lab B J, B, \/ Initiale JEJ.
; - | Filter  Tare  Used.
Sampling Method: _E/ﬂ f’le,-rufcsog__ - & o Weight on
(gzams) Test
Remarks: G__Sj@_ __-__502,5 /
ESSS8 L4699 L
ESss9 418( _ 3

E NTROPY
NVIR

ONMENTALISTS, INC.




APPENDIX C

CALIBRATION DATA
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QUALITY ASSURANCE PROCEDURES

General. Each item of field test equipment purchased or constructed by
Entropy is assigned a unique, permanent identification number. New items for --
which calibration is required are calibrated before initial field use.

Equipment whose calibration status may change with use or with time is

inspected in the field before testing begins, and again upon return from each
field use. When an item of equipment is found to be out of calibration. if-

is adjusted and recalibrated or retired from service. All equipment is -
periodically recalibrated in full, regardless of the outcome of these rggulaf i”
inspections. =

Calibrations are conducted in a manner and at a fréquency which meet or
exceed U. S. EPA specifications. Entropy follows the calibration procedures
outlined in EPA Reference Methods, and those recommended within the Quality
Assurance Handbook for Air Pollution Measurement Systems:  Volume III ~ -
(EPA-600/4-77-027b, August, 1977). When the Reference Methods are
inapplicable, Entropy uses methods such as those prescribed by the American
Society for Testihg and Materials (ASTM).

Data obtained during calibrations are recorded on standardized forms,
which are checked for completeness and accuracy by the Quality Assurance
Manager or the Quality Assurance Director. Data reduction and subsequent
calculations are performed using Entropy's.in-house computer facilities.
Calculations are generally performed at least twice as a check for accuracy.
Copies of calibration data are included in the test or project reports.

Inspection and Maintenance. An effective preventive maintenance program
is necessary to ensure data quality. Each item of equipment returning from
the field is inspected before it is returned to storage. During the course
of these inspections, items are cleaned, repaired, reconditioned, and
recalibrated where necessary.

Each item of equipment transported to the field for this test program
was inspected again before being packed. Entropy performs these quality
assurance activities prior to departure for the job site to detect equipment
problems which may originate during periods of storage. This minimizes lost
time on site due to equipment failure.

ENTRCDY
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Occasional equipment failure in the field is unavoidable despite the
most rigorous inspection and maintenance procedures. For this reason,
Entropy routinely transports sufficient backup equipment to the job site toA-
have complete redundancy of all critical sampling train components. '

Calibration. Emissions sampling equipment that requires calibration
includes the nozzle, pitot tube, pressure gauges, thermometers, flow meters,
dry gas meters, and barometers. The following sections elaborate on the
calibration procedures followed by Entropy for these items of equipment.
Calibration data for the specific items of equipment used for this test
program follow the text.

Nozzles. Each probe nozzle is uniquely and permanently identified at
the time of purchase, and calibrated before initial field use. The inside
diameter of the nozzle is measured to the nearest 0.001 in. using a
micrometer. Five measurements are made using different diameters each time.
If the difference between the high and the low numbers_does not exceed 0.004
inch, the average of the five measurements is used. If the difference
exceeds this amount, or when the nozzle becomes nicked, dented, or corroded,
the nozzle is reshaped, sharpened, and recalibrated.

Pitot Tubes. All Type S pitot tubes used by Entropy, whether separate
or attached to a sampling probe, are constructed in-house or by Nutech
Corporation. Each pitot is calibrated when new in accordance with the

.geometry standards contained in EPA Reference Method 2. A Type S pitot tube,

constructed and positioned according to these standards, will have a
coefficient of 0.84 + 0.02. This coefficient should not change as long as
the pitot tube is not damaged.

Each pitot tube is inspected visually before it is transported to the
field. If this inspection indicates damage or raises doubt that the pitot
remains in accordance with the EPA geometry standards, the pitot tube is not
used until it has been refurbished and recalibrated. |

Differential Pressure Gaugg_. Some meter consoles used by Entropy are
equipped with 10 in. W.C. inclined-vertical manometers. Fluid manometers

EANTRADY
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do not require calibration other than leak checks. Manometers are

leak-checked in the field prior to each test series, and again upon return
from the field.

Most of Entropy's meter consoles are equipped with Magnehelic
differential pressure gauges. Each set of gauges is calibrated initially
o&er its full range, 0-10 inches W.C. After each field use, the calibration
of the gauge set is checked against an inclined manometer at the average
delta p encountered during the test. If the agreement is within :.5 percent,
the calibration is acceptable.

Thermometers

- Impinger Thermometer. On site, prior to the start of testing, the
thermometer used to monitor the temperature of the gas leaving the last
impinger is compared with a mercury-in-glass thermometer which meets ASTM E-1 . -
specifications. The impinger thermometer is adjusted if necessary until it
agrees within 2°F of the reference thermometer. (If the thermometer is not
adjustable, it is labeled with a correction factor).

Dry Gas Meter Thermometer. The thermometer used to measure the
temperature of the metered gas sample is checked.prior to each field trip
against an ASTM mercury-in-glass thermometer. The dry gas meter thermometer
is acceptable if the values agree with 5.4°F. Thermometers not meeting this
requirement are adjusted or labeled with a correction factor.

Flue Gas Temperature Sensor. All thermocouples employed by Entropy for

the measurement of flue gas temperatures are calibrated upon receipt.
Initial calibrations are performed at three points (ice bath, boiling water,
and hot o0il). An ASTM mercury-in-glass thermometer is used as a reference.
The thermocouple is acceptable if the agreement is within 1.5 percent
(absolute) at each of the three calibration points.

On site, prior to the start of testing, the reading from the stack gas
thermocouple-potentiometer combination is compared with a mercury-in-glass
reference thermometer. If the two agree within 1.5 percent (absolute), the
thermocouple and potentiometer are considered to be in proper working order
for the_test series.

EATDRNADYV



Q-4

(W]

After each field use, the thermocouple-potentiometer system is compared
with an ASTM mercury-in-glass reference thermometer at a temperature within
10 percent of the average absolute flue gas temperature. If the absolute
temperatures agree within 1.5 percent, the temperature data are considered
valid.

Dry Gas Meter and Orifice. The dry gas meter and orifice are calibrated

simultaneocusly. There are two calibration procedures. The full calibration
is a complete laboratory procedure used to obtain the calibration factor of
the dry gas meter before its first use and periodically thereafter. Full
calibrations are performed at three different orifice settings (flow rates).
A simpler procedure, the posttest calibration, is designed to check whether
the calibration factor has changed. Posttest calibrations are performed
after each field test series at an intermediate orifice setting (based on the
test data) and at the maximum vacuum reached during the test.

Entropy uses as a transfer standard a dry gas meter that is calibrated
annually against a spirometer. During the annual calibration, triplicate
calibration runs are performed at seven flow rates ranging from 0.25 to
1.40 cfm.

Dry Gas Meter. Each metering system receives a full calibration at the
time of purchase, and a posttest calibration after each field use. If the
calibration factor, Y, deviates by less than five percent from the initial
value, the test data are acceptable. If Y deviates by more than five
percent, the meter is recalibrated and the meter coefficient (initial or
recalibrated) that yields the lowest sample volume for the test runs is used.

EPA Reference Method § calls for another full calibration anytime the
posttest calibration check indicates that Y has changed by more than five
percent. Standard practice at Entropy is to recalibrate the dry gas meter
anytime Y is found to be outside the range 0.98 < Y < 1.02.

Orifice. An orifice calibration factor is calculated for each flow
setting during a full calibration.’ If the range of values does not vary by
more than 0.15 in. HZO over the range of 0.4 to 4.0 in. HZO’ the arithmetic
average of the values obtained during the calibration is used.

ENTRADY
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Barometer. Each field barometer is adjusted before each test series to
agree within + 0.1 inches of a reference aneroid barometer. The reference
barcmeter is checked weekly against the station pressure value (corrected for
elevation difference) reported by the National Weather Service station at the
Raleigh~Durham airport, approximately 2.5 miles from Entropy's location.

ENTROPY
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—
Metar Box Number: NG ' Calibration by: —+—. M S-Dm‘(gz
Standard Metsr Number: b%3%333  sStandard Meter Gamma: |.0042
Date: §-3-8€% ' Barcmetzic Pressure (Py): zZa. 42 in. Hg
*D.a‘i:a: *Barcmetzic Pressure (Pb.): T in. Hg
' 'PEETEST CALISRATION
tandard Meter Meter Box Metering System
Gas Orizice | Gas
Volume | Temp. Time Set=ing | Volume | Temp..
(Vag) | (tag) | (@) @H) | (Vg | (tgy) | Coezz. | LH,
g | er |min. |in. 0| £ ¥ (v.) |in. E_0
_ . d 2
Ty
4.145 ‘ 74 /0.0 0. SO 4. )0¢ gl l.019¢ 1. Y
i YISz ‘ 714 (0.0 0.Se | Y 143 0 . 0IS¢ l. %
g.017 Ty o | 2.0, €23, £ |0.941y (.$0
lg.043 | 79 | ol z.t [€ o) R | 0A%F Eiis
(Z.0Sle 1S (0.0 4.8 1.4eH £ 0. 4¢29 )
2. 088 | 7% o0 | Y4 lir.s3y| 9o 0.9¢71L .$>
Average 0.9%klL .35
¢ uotas Vs T (Sa T WD) T Ty
4y, ¥ (ty, + 460) * (Py + H/13.6)
2
An@ _ 0.0317 *An_ . | (tag * 460) * @
Pb * (td + 460) Yds * Vds
-E':-]}{J‘I
8/86
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MataZ

3cx Numbe=: Mg; '

MateZ

S«anda=d Metaz Nuzbez: (,83®323 Standazd Meter ‘Gamma: /- oY 2

Sox Vacuu=:

-? o< -
-

vo
-
o

~
b

Calibration by:

T M=

.
(3

Date: -9-87 Ba-omei=ic ?‘.‘essv:.‘at(?b): 4 T.lf-fo in. Hg
- POSTTIST C2oTIIASTION
Scandasi Me=zes Meg=a2r Box Metering Systea
Gas C=-cice | vas
Volume | Tamb. Time SeTting | Velune Temd.
(v..)) (":C.;s) (s) =) i (V) (ta) Coes:s. /.\.:-.'@
223 er |ma. |im.omo| =0 er (%) |42 %,
183231 3¢ | yp 1 93¢ {8508l 20 | /0028 | 490
8. 3201 26 (0 | 2.3 1 gssyl 93 |/.0018 | ;.69
8102] 2, | 0 | 236 lasial 55 |o @# | 19
'~ AveTrage /. 00s2 ‘ - 1-92
v u o_gS * Vag ¥ (=4 +460) * Py
S v, * (% + 25C) * (P, +AE/13.6)
0.0317 * AX (taq + 480) * o | 2
AE, = % -
€ 3, * (5] + 450) | Yas * Vag |
1238 o
s pom—
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NOZZLE NUMBER: 5/ >

no
o

pate |Initials|{ Dia. 1| Dia. 2| Dia. 3} Dia. 4| Dia. 5| Average
12102 ST |.365 | . 364 | 3Gk |.3¢5 | .367 0365
2-2-85] A0 |.370 |.367 |,%9 .37 |38 (0369
A5\ NMH | 267 | .53 |. 366 | .367 |.366 0340
| 3-12-%4 | May 534 | %2z | 32z | 2?2 | .27%3 |0O.3%3
3-25-5 | Thte 375 1,315 | 379 | ,313 | 137 | 0.37¢
1 2-14-9 | TE 37% | 37 | .37 | .37 | 375 1e0.375 |
1-4T%| B2 315 | 370 | 3771 2315 | .36 | -B6
(fi3lg ! JE 37¢ | el B | 37S | R7Y | 2.3957|
aluliF | ST | R4 1 .37¢ | 3¢ | .S ! 395 | RIS
3(z0/87]| SH 374 | 39x | 392 | 372 | 372 | 0.373)
4(zip2 | TE 370 32 | 33| 370 | .31 | .37]
NOTE: B

All diameters measured in inches.
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APPENDIX D

SAMPLING AND ANALYTICAL PROCEDURES
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