GCA-TR-81-43-G

Prepared for

U.S. Envirommental Protection Agency

EPA Contract No. 68-02-3157

Technical Directive 008

Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary
Point and Area Sources. APA42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section. The file name
"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked.

FERROALLOY FURNACE EMISSION
FACTOR DEVELOPMENT
INTERLAKE INC., ALABAMA METALLURGICAL
CORPORATION, SELMA, ALABAMA

Revised Draft Final Report

May 1981

Prepared by

Sandra Beaton
Stephen Gronberg
Joseph Vay

GCA CORPORATION
GCA/TECHNOLOGY DIVISION
Bedford, Massachusetts


EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



Figures
Tables

1.
2.
3.
4.

5.

Appendices

CONTENTS

INtTOdUCELON « o o o o o o ¢ o o o a o o o o o o
Summary of Results and Conclusions . . . « « .« &
Process DescCTiption « . « « o o o o o ¢ o o o o
Sampling and Analysis Procedures . . . ¢ + o «
Introduction ¢« « o o o o o ¢ o ¢ o o o o o o
Presampling Preparations . . « « ¢ « ¢ o ¢ &
Cascade Impactor Sampling . « « « « & ¢ o &
Andersen Impactor Gravimetric Analysis . . .
Process Observations « « + « + « ¢ o o o « &
Sampling and Analysis Quality Assurance . .
Test ReSULES + o ¢ o o« o s o o o o o o o s o o o
Introduction « « « « o o o o s o o o o s o o
Total Particulate Results .« . « o o« « s o &«
Particle Sizing Results . « « « ¢« ¢ o ¢ o &
Size-Specific Particulate Emission Factors .
Visible Emissions Data « « « « « o o« o & o o
Furnace Operations Data .« « « « ¢ « ¢ o o @

Sample Train Calibrations . . . . « « « ¢ ¢ « « &
Particle Size Data Reduction Example Calculations
Total Particulate Example Calculations (by RTI) .
Cascade Immpactor Data Reduction System Printouts

Baghouse Inlet . + &+ ¢ ¢ o o s o s o o o o o
Cascade Impactor Data Reduction System Printouts

Baghouse Outlet « « « « ¢ o o s o o o o o « o @
Cascade Impactor Field Data Sheets . . + « ¢ « »
Visible Emission Observer Data Sheets . . « « .+ «
Process Observer Data Sheets . « o« ¢« o &« ¢ o« o
Process Observer Data Sheets by RTI . . . . . . .

ii

iii
iv

O WO O

10

13
13
14
14
15
15
26
26
28

35
51
56

62

77
88
120
133
145



Number

FIGURES

Average particle size distribution,
metal furnace emissions (baghouse
Alabama . « « o« o o o o o o o o o

Average particle size distribution,
metal furnace emissions (baghouse
Alabama « « « + ¢ o ¢ & ¢ o s o .

uncontrolled silicon
inlet), Alamet, Selma,

controlled silicon
outlet), Alamet, Selma,

Process schematic—-—Alamet, Selma, Alabama . . . « « « « . .

Andersen sampling train . . . . . .

Average change in concentration per particle size (all runs),
Alamet, Selma, Alabama . « « ¢ « ¢ o o o o o o ¢ o o 2 0+ .

Baghouse efficiency per particle size, Alamet, Selma, Alabama

ii1i

11

21

22



Number

10

11

12

13

14

15

TABLES

Summary of Total Particulate and Particle Size Distribution
Test Results, Alamet, Selma, Alabama . « « ¢ « o o o ¢ o o o

Baghouse Inlet Sampling Data, Alamet, Selma, Alabama . . « . .
Baghouse Outlet Sampling Data, Alamet, Selma, Alabama . . .

Total Particulate Test Results (by RTI) Baghouse Inlet
Sampling Location, Alamet, Selma, Alabama . « « ¢ « o ¢ o o

Total Particulate Test Results (by RTI) Baghouse Outlet
Sampling Location, Alamet, Selma, Alabama .+ « « « « « & o

Baghouse Total Particulate Removal Efficiencies, Alamet,
Selma, Alabama . « « « o o o o o o o o o o o ¢ s o e 0 oo

Baghouse Size Specific Particulate Removal Efficiencies,
Alamet, Selma, Alabama . « « « o o ¢ ¢ o o o o o o = o o o oo

Impactor Sampling Data Summary, Baghouse Inlet, Alamet, Selma,
Alabma . . . . . . . . L) . L] L] L] L] L] - . * - L) * - . L] . L

Size Specific Emission Factors, Alamet, Selma, Alabama . . . .

Correlation of Test Runs to Furnace Operations at Furmnace
No. 2, Alamet, Selma, Alabama . ¢ « « « o ¢ ¢ o o ¢ o o o o

Power Consumption of Furnace No. 2 at Alamet . . . . .« . « . -
Charge Composition, No. 2 Furnace, Alamet, Selma, Alabama . .

Production and Metal Analysis Data for Furnace No. 2 at
Alamet, Selma, Alabama . . « « o & o o o o o ¢ o o ¢ o o =

Daily Average of Baghouse Pressure, Temperature and Fan Amps,
Alamet, Selma, Alabama « « « « + o ¢ o o o ¢ ¢ o o s o 0

Baghouse Control System Design Parameters, Alamet, Selma,
Alabama . « o+ o o ¢ o o o ¢ o o o o e o o o e o o

s e o 8 e

iv

16

17

18

19

20

23

25

27

29

29

30

31

31

33



SECTION 1

INTRODUCTION

The purpose of this program was to develop total and size specific
particulate emission factors for the silicon (Si) metal furnace at Interlake
Inc., Alabama Metallurgical Corporation (Alamet), Selma, Alabama. Furnace No.
2 at Alamet, an open submerged electric arc furnace rated at 17 megawatts
(MW), was producing 98 percent silicon metal during the January 1931 test
program. Total particulate concentration and particle size distribution of
emissions captured by the canopy hood evacuation system were measured before

and after the baghouse using EPA Method 1-5 procedures and Andersen cascade
impactors.

Entropy Environmentalists conducted the total particulate tests under
subcontract to Research Triangle Institute (RTI) as part of a Level 2
Environmental Assessment of emissions of organic species from various
ferroalloy furnaces. This Level 2 characterization of organic species (as
BaP) was conducted utilizing EPA Method 1-5 particulate sampling procedures
modified to include an absorbent trap (XAD-2) between the third and fourth
impingers. GCA/Technology Division conducted particle size distribution tests
simultaneous with the total particulate (Level 2) tests by Entropy. In
addition, GCA provided a process observer to document relevant furnace
operations and cycle times, to assess the capture efficiency of the canopy
hood control system and to ensure that testing was performed only during
normal furnace operations. This observer also performed EPA Method 9 visible

emission observations of the furnace building roof monitor and the baghouse
outlet. '



SECTION 2

SUMMARY OF RESULTS AND CONCLUSIONS

The sampling and analysis program was conducted according to the approved
Test Plan. Modified EPA Method 5 and Andersen cascade impactor sampling
procedures were performed at the inlet and outlet of the baghouse controlling
emissions from the No. 2 furnace at Alamet. A summary of results of the
combined efforts of GCA/Technology Division and Entropy Environmentalists is
presented in Table 1 and Figures 1 and 2. Research Triangle Institute
analyzed the total particulate data and provided results that were utilized in
the size specific emission factor calculations. The report to be published by
RTI should be consulted concerning sampling and analytical procedures and
results for the total particulate runs. The uncontrolled particulate emission
factors (inlet side tests) are considered more viable than controlled emission
factors (baghouse outlet test results) since outlet testing was performed at a
poor sampling location. The uncontrolled emission factors in this report
represent the emissions that would occur if only the baghouse was off-line.

The field testing program was performed during the week of 26 January
1981 while the furnace was producing 98+ percent silicon metal. Production of
silicon metal is very emnergy intensive and high temperatures in the furnace
are required, e.g., tap stream temperature is about 2700°F. Approximately 12
MWH are required to produce 1 ton of metal. This furnace produces 33 tons of
silicon metal per day. Sections 3 and 5 of this report describe the process
and present the operating data obtained during the field testing program.



TABLE 1. SUMMARY OF TOTAL PARTICULATE AND PARTICLE
SIZE DISTRIBUTION TEST RESULTS
ALAMET, SELMA, ALABAMA

Average Average
inlet outlet

Total Particulate Emission Factors

Mass Concentration mg/dscm 1236.6 31.3
gr/dscf 0.54 0.014

Mass Emission Rate kg/MWh 32.55 1.22
1b/hr 1250.4 43,45

Process Weight Rate kg/Mg produced 436 16.5
1b/ton produced 872 33

Particle Size Distribution

Cumulative % mass <15 um dsg 86 91
<2.5 um dgg 70 56

Mass Emission Rate 1b <15 um d5o/hr 1075 40
1b <2.5 ym dgg/hr 875 24

Size Specific Emission Factors

kg particulate <15 um d5g/Mg produced 375 15
1b particulate <15 um dggp/ton produced 750 30
kg particulate <2.5 ym d5g/Mg produced 305 9
1b particulate <2.5 ym dsg/ton produced 610 18
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SECTION 3

PROCESS DESCRIPTION

The No. 2 furnace at Alamet, Selma, Alabama is a submerged electric arc
furnace rated at 17 megawatts which produces 98+ percent silicon metal. A
schematic of the furnace and pollution control system is provided in
Figure 3. The furnace vessel has a top diameter of 32 feet and tapers to a
diameter of 22 feet at the bottom. The furnace is 14 feet deep and slowly
revolves around its vertical axis. Four 7 x 12 foot panels are installed 13
feet apart between the top perimeter of the furnace and the canopy hood to
provide more draft across the surface of the furnace and to help direct smoke
and fumes into the canopy hood. The canopy hood is fixed 5 feet above the
rotating furnace and is connected by two 7 foot diameter offtakes to a 9 foot
diameter main duct. Exhaust gases are drawn through the main duct and through
a Western Precipitation multiclone by two 800 horsepower fans. The gas is
then forced through a positive pressure baghouse and vented to the atmosphere
via a louvered roof monitor.

The furnace is charged with raw materials manually as necessary to keep
the mix at a constant level near the top of the vessel. The charge mixture is
composed of: 50 percent quartzite, 38 percent hardwood chips, 8 percent No. 1
coal and 4 percent No. 2 coal and petroleum coke.

The wood chips are added to the mix to provide porosity. This is
necessary to allow gases to escape evenly from the charge. When gases are
trapped in the mix, they sometimes escape rapidly (erupt) causing what is
known as a "blow." Blows occur near the electrodes because the mix descends
more rapidly and loses porosity where the refining and melting occurs.

Stoking, the mechanical leveling of the charge, is performed frequently
to prevent the occurrence of blows. During stoking, the mix is pushed from
the perimeter of the vessel into mounds around the electrodes; the mix is also
pushed down to break up the crust formed on the surface. Stoking is usually
performed before and after charging.

The prebaked carbon electrodes, arranged in a delta formation, are
normally kept about 40 inches above the hearth level or 6 feet into the
charge. The smelting reaction occurs about 8 feet down into the charge. The
temperature of the arc can approach 6000°F.
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Tapping occurs approximately once every 2 hours. This is accomplished by

shooting the carbon-paste plug out of the taphole area with a special 8-gauge
shotgun. If necessary, a long wooden pole is used to poke the plug out and to
Generally the tapping process lasts about 50

keep the molten metal flowing.
minutes. The molten metal flows into a transfer ladle for subsequent casting.



SECTION 4

SAMPLING AND ANALYSIS PROCEDURES

INTRODUCTION

Emissions generated during the silicon metal refining process are
evacuated to a positive pressure baghouse. Prior to initiation of the field
sampling program, facilities for traversing the horizontal duct were installed
by Alamet with funds provided by EPA through Research Triangle Institute
Contract No. 68-02-3152. Refer to the RTI report for details concerning the
installed sampling facilities.

The baghouse inlet sampling location was approximately 25 feet above
grade and sampling was performed from a platform mounted underneath the
circular duct. The sampling points were located 0.9 diameters downstream and
0.7 diameter upstream of flow disturbances. Both flow disturbances were 45
degree bends in the duct. The baghouse outlet sampling ports were installed
in each of the 12 baghouse compartments on the access doors. The ports were
located about 5 feet above the bags.

PRESAMPLING PREPARATIONS

Glassware and Nalgene sample bottles utilized in this test program were
cleaned with an Alconox solution, rinsed with tap water, distilled- deionized
(DDI) water and finally rinsed with spectro grade acetone. The glassware was
air-dried and capped with Parafilm. Filters were desiccated to constant tare
weight (+ 0.5 mg).

Pitot tube-thermocouple-probe assemblies used for preliminary velocity
traverses were calibrated by the measurement procedure as specified in 40 CFR
60, Appendix A, Method 2. Sampling nozzles were calibrated with a dial
vernier micrometer. Thermocouples were calibrated against a mercury in-glass
ASTM thermometer in an ice bath, at ambient temperature and in a boiling water
bath. All calibrations are given in Appendix A.

Impactors were prepared for sampling by cleaning with soap and water,
then rinsing with DDI water and finally with acetone. Particle sizing dry gas

meters and orifices were calibrated prior to sampling according to procedures
outlined in APTD 0576.



CASCADE IMPACTOR SAMPLING

Reeve Angel type 934-AH glass fiber substrates were prepared for use in
the cascade impactors. Each substrate was labeled and placed in a folded
aluminum foil liner. Both foil and filter were placed in labeled petri dishes
and desiccated for 24 hours. The top half of each foil liner was folded back
during desiccation. Initial tare weights and all subsequent weights are a
combination of foil and filter weights. A minimum of 6 hours was allowed
between weighings. After reaching constant weight (+ 0.5 mg) substrates were
sealed in their petri dishes for transport to the field.

Sample train preparation and recovery took place in a clean enviromment
inside the truck used to transport equipment. Once onsite, a preliminary
velocity traverse was performed in order to:

1. Determine if cyclonic flow conditions exist and, if present,
determine the gas flow angles.

2. Determine which sample points represent average flow and temperature
for particle sizing measurements.

3. Properly size the nozzles and obtain the data necessary to perform
isokinetic sampling.

Four sample points of average velocity nmear 0:.7R (R = duct radius) were
determined through use of the preliminary traverse data. The proper nozzle
size and sample train flow rate was selected and single-point sampling was
performed during each Level 2 test run. Only one of the four sample points
was sampled per inlet test run. Total sampling time was designed to collect
approximately 50 mg per impactor run through estimated grain loading values,
and by visual inspection of the first run filters. Baghouse inlet test rums
were performed with a cyclone precutter installed in fromt of the impactor to
remove particles 15 um diameter. No visible sample was recovered from the
cyclone precutter during initial baghouse outlet test runs, therefore only
straight nozzles were used for all subsequent outlet tests.

Prior to each sampling run the impactors were carefully loaded with tared
substrates. The sample train consisting of the impactor, an unheated probe,
vacuum hose, silica gel moisture trap and dry gas meter/orifice/pump assembly
as shown in Figure 4, was assembled and leak checked. The impactor was then
inserted into the gas stream at the appropriate sample point with the nozzle
pointed away from the gas flow (inlet tests) and allowed to reach temperature
equilibrium. After approximately 10 minutes, the sampling nozzle was then
turned into the flow (inlet tests) and the sample flow was adjusted to the
desired rate. Outlet tests were performed as above however the nozzles were
perpendicular to the assumed direction of flow at all times. The flow was
monitored and recorded by observing the pressure drop across a calibrated
orifice and the total dry gas volume sampled was determined by a calibrated
dry gas meter. The flow rate through the impactor was held constant (+ 0.05
cfm) for the duration of each run.

10
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Upon completion of each sample run, the probe /impactor assembly was
removed from the duct and sample train shut off. The nozzle was immediately
capped with foil. The probe was disconnected and the impactor transported to
the sample recovery area. No leak checks were performed at the end of a run
8o as not to disturb the particle distribution.

Two types of preliminary sampling runs were performed. The first
involved the use of '"blank" impactors loaded with pretared substrates to
determine anomalous weight gain due to gaseous specie absorption. The
impactors were fitted with dual prefilters to prevent particulate matter from
reaching the substrates. Blank inlet and outlet runs were 28 minutes and 210
minutes long respectively.

Preliminary loading runs were conducted to obtain a visual indication of
particle loading rates. Impactors equipped with cyclome precutters were
operated for the length of time calculated as necessary to sample 50 mg of
particulate. Upon recovery, substrates were examined and sampling times
adjusted according to the degree of loading observed. Preliminary outlet runs
were conducted with a cyclone precutter in order to verify the assumption that
no particles greater than 15 microns were present in the outlet stream. These
preliminary loading runs were performed with unweighed substrates which were
discarded upon visual inspection.

ANDERSEN IMPACTOR GRAVIMETRIC ANALYSIS

At the conclusion of each test run, each impactor was carefully
disassembled and the nozzle, impactor expander section and cyclone precutter
(if used) was washed with acetone into a sample container. Each impactor
substrate was placed into its respective petri dish and any particulate
adhering to both sides of the top jet plate, the crossbar, and the gasket was
brushed onto the substrate. In all cases the substrates were carefully placed
in preweighed aluminum foil liners to minimize loss of particulate during
subsequent handling of the substrate.

Upon completion of the sample recovery procedures, the samples were
labeled, sealed, then liquid levels marked, and the samples were carefully
packed for shipment to the GCA/Technology Division laboratory for analysis. A
chain of custody log book that outlines the recovery procedures and documents
the history of the samples was kept. Each substrate and weighing jacket, upon
return to the GCA laboratory, was placed in a desiccator and dried for at
least 24 hours before being weighed. A minimum of 6 hours was allowed between
each subsequent weighing until constant weight (+ 0.5 mg) was achieved. After
weighing, all samples were carefully stored in closed containers.

Sampling data reduction was performed by computer. A preliminary program
was used to calculate inputs needed to further reduce the data after the
weight gains on each impactor stage have been determined. Once the
appropriate input parameters were checked they were keypunched and entered
into the "Computer Based Cascade Impactor Data Reductiom System"
(EPA-600/7-78-042) as developed by SoRI. Example calculations used by the
programmable calculator are provided in Appendix B.

12



PROCESS OBSERVATIONS

During critical periods of the field testing, a GCA process engineer was
positioned inside the No. 2 Furnace control room. From this vantage point the
Process engineer performed the following duties:

] Notified the test crew by radio when to start and stop 80 as to test
only during normal operating conditions.

® Document the origin and approximate magnitude of all emissions
generated within the furnace shop. Emission magnitude was assessed
for charging, stoking and tapping operations using a scale of light,
moderate or heavy.

Other process data and information was given to GCA by Research Triangle
Institute in the form of daily process data sheets and notes at the end of the
test period.

Vigible Emission Observations

The emissions escaping capture by the canopy hood system were observed in
accordance with EPA Reference Method 9 in the Federal Register, 40 CFR, Part
60, Appendix A. The VE observer was certified by EPA to observe visible
emissions within the previous 6 months by the certification technique
specified in Method 9. The observer was positioned outside the furmace shop
and observed emissions emanating from the furnace shop roof monitor.

SAMPLING AND ANALYSIS QUALITY ASSURANCE

GCA/Technology Division management is fully committed to an effective
Quality Assurance/Quality Control program. The Quality Assurance Manager
reports directly to the General Manager, thereby assuring the QA Manager the
necessary authority and independence to find and correct any existing quality
problems. The QA Manager is also chairman of the Division QA/QC Committee.

Each Technology Division department participates in the quality assurance
Program in the way most appropriate to divisional needs. Each department
manager appoints at least one staff member to serve on the Division QA/QC
Committee and report back to the department on QA/QC methods, procedures,
requirements, and problems. 1In addition, the Analytical Laboratory, the
Envirommental Measurements Department, and the Instrumentation Department
maintain department QC committees whose staff members implement and record’
internal QA activities. These committees are appointed by the department
manager and report to him as well as to the QA Manager.

13



SECTION 5

TEST RESULTS

INTRODUCTION

The field sampling program was conducted during the week of 26 January
1981. The program objective, to develop emission factors for ferroalloy
production, was met by completion of 6 total particulate (Level 2) runs and 13
cascade impactor runs at the inlet sampling location. Ten impactor runs were
completed during five total particulate runs at the baghouse outlet
locations. The shorter inlet impactor runs were operated at various times
during the production cycle, however, the longer outlet test runs were operated
for complete tap to tap cycles or more.

Major modifications to the baghouse outlet would have been required to
facilitate a more accurate measurement of controlled emission rates. These
modifications, which in themselves could alter the outlet emission factors,
were considered too costly and since the ferroalloy industry in general uses
this baghouse outlet design, EPA requested that testing be performed at this
less than ideal sampling location. An industrywide comparison of outlet
emission factors is still possible, by performing tests at similar sampling
locations at different ferroalloy plants, however, the actual emission rates
are still questionable. Each of the 12 baghouse compartments (15 feet by 30
feet) was sampled immediately (5 feet) above the top of the bags at a single
sample point. The gas flow in each compartment was below detectable limits;
less than 0.002 in. Hy0 velocity pressure; therefore, isokinetic sampling
was not performed. Each compartment was tested at least once. An emission
factor based on the average of all outlet test results should be considered
one complete test run and since very little confidence can be applied to the
results of one test, this emission factor should only be considered an
estimate.

Careful monitoring of the process insured that the test runs were
conducted only during normal furnace operations. Emissions escaping capture
were documented by the process engineer/visible emission observer. Detailed
process data was obtained to allow possible correlations between source
operations and measured emission factors. ‘

The field samples and data were driven back to the GCA/Technology

Division Laboratory for analysis. The following subsections describe the
results of the sample and data analysis efforts.

14
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TOTAL PARTICULATE RESULTS

The total particulate measurements were performed by Entropy
Environmentalists and the sample analysis was performed by RTI. Tables 2
through 6 summarize the results of the total particulate measurements as
provided by Dr. Wayne Westbrook of RTI. Tables 2 and 3 present sampling data
and gas characteristics, Tables 4 and 5 the particulate emission rates, and
Table 6 presents the baghouse total particulate removal efficiency.

PARTICLE SIZING RESULTS

Figures 1 and 2 are each curve fitted composite plots of mean cumulative
percent mass concentration versus particle aerodynamic diameter as defined by
the Task Group on Lung Dynamics.

Figure 1 is a composite of all 13 impactor runs performed on the inlet
and Figure 2 is a composite of all 9 impactor runs completed on the baghouse
outlet. Some of the impactor runs incorporated into Figures 1 and 2 had
rather light substrate loading. To determine if light substrate loading
(<10 mg total particulate) affected the shape of the particle size
distribution curves, the data was analyzed using only those runs with greater
than 10 mg of particulate in the impactor. This included 9 of 13 inlet runs
and 4 of the 9 outlet runs. This treatment of the data produced no
significant change in the particle size distribution curves.

Figure 5 is a plot of particle aerodynamic diameter versus the mean
change in mass concentration (dM/d log D) for both the inlet and outlet. The
graph is a composite of all inlet and outlet runs. The values of dM/d log D
for the outlet can be divided by the inlet value corresponding to the same
particle size to determine the baghouse efficiency for removing particles of
that specific size. Baghouse efficiency versus particle diameter is
illustrated more clearly in Figure 6 and Table 7. The intervals marked on
Figure 5 correspond to the minimum and maximum values of dM/d log D.

To determine the particle size distributions presented herein, data from
Entropy and GCA were combined. During each individual test run a cascade
impactor data sheet was filled out. Time, impactor number, local barometric
pressure, dry gas meter volume, inlet and outlet temperature, orifice pressure
drop and dry gas meter static pressure were recorded at specific intervals
during the run. Stack gas temperature, gas static pressure, velocity pressure
and gas fraction analysis data were obtained from Entropy Envirommentalists,
who operated a Method 5 type sampling train concurrent with the impactor
sampling.

A computer based cascade impactor data reduction system, (CIDRS)
developed by Southern Research Institute for the EPA, (EPA 600/7-78-042) was
initially used to analyze the field data. This reference contains a thorough
discussion of the design and use of the above mentioned system. The system
calculates and prints for each impactor run: the D-50 cutpoint of each stage,
the cumulative percent mass less than D-50, the cumulative mass concentration

15



TABLE 2. BAGHOUSE INLET SAMPLING DATA, ALAMET, SELMA, ALABAMA

Run No. 1 2 3 4 5 6
Date 1/26/81 1/27/81 1/27/81 1/28/81 1/28/81 1/28/81
Start time 1335 0913 1400 0830 1120 1400
Stop time 1525 1201 1545 1017 1322 1600
Net sampling
time, min 96 96 96 96 96 96
Stack Temp., °C 161 153 158 149 153 158
Stack flow rate
dsm3/mina 7272.9 7747.9 7478.2 7650.9 7712.1 7823.9
Stack flow rate
Am3/minb 11,151.6 11,563.9 11,409.1 11,256.6 11,560.7 11,753.2
Volume collected
dsm3 0.7888 1.7917 0.8153 0.8389 0.8637 0.8585
% Isokinetic 99.7 98.4 100.2 100.8 103.0 100.9

8Moisture free and at 20°C and 76.0 cm Hg

bactual flow rate at stack conditions
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TABLE 3. BAGHOUSE OUTLET SAMPLING DATA, ALAMET, SELMA, ALABAMA

Run No. 1 2 3 4 5
Date 1/26/81 1/27/81 1/27/81 1/28/81 1/28/81
Start time 1330 0935 1358 0826 1240
Stop time 1627 1236 1659 1139 1531
Net sampling
time, min 160 160 160 160 160
Stack temp., °C 119 120 108 98 113
Voluyme collected
dsm38 1.0173 1.2544 3.2559 3.3476 3.2185
Gas flow rateb
dsm3/min 10,670 11,380 10,980 11,230 11,400
Compartments
samples 4,5,11,12 2,3,9,10 1,6,7,8 1,2,7,8 4,5,11,12

8Moisture free and at 20°C and 76.0 cm Hg

bEstimate based on inlet flow rate, ambient temperature, inlet gas
temperature, and outlet gas temperature.
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TABLE 6. BAGHOUSE TOTAL PARTICULATE REMOVAL
EFFICIENCIES ALAMET, SELMA, ALABAMA

Outlet Run No. Inlet Run No. Baghouse particulate
used in calculation capture efficiency?®

1 1 98.9

2 2 98.5

3 3 99.4

4 4 86.2

5 5,6b 94.3

Average all runs 96.3

8Calculated using kg generated and kg emitted per hour. Comparisons based
on particulate concentration in the gases will overstate baghouse efficiency
because of additional air drawn into baghouse through the cooling air grates.

ba simple average of the particulate generated in runs 5 and 6 was used.
Outlet Run No. 5 overlapped both inlet runs 5 and 6.
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Figure 6. Baghouse efficiency per particle size, Alamet, Selma, Alabama.
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TABLE 7. BAGHOUSE SIZE SPECIFIC PARTICULATE REMOVAL
EFFICIENCIES ALAMET, SELMA, ALABAMA

Particle
aerodynamic Inlet Outlet Percent
diameter dM/dLOG D dM/dLOG D removal
(microns) (mg /DNCM) (mg /DNCM) (%)
30 1990 ‘ 6.1 99. 69
20 1280 5.8 99.55
15 476 3.9 99.18
10 280 3.2 93. 86
5 160 3.4 97.87
2.5 205 3.1 98. 49
1.25 541 3.7 99. 32
1.0 1160 5.5 99,53
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less than D-50, the geometric mean diameter of particles caught by each stage,
the change in particle mass concentration with respect to log of particle size
(dM/d log D), and the change in particle number concentration with respect to
log of particle size (dN/d log D). The system combines the results from all
individual runs made on either the inlet or outlet; screens for and removes
outlying data; fits the data to a composite curve, and calculates 90 percent
confidence intervals. It is the output of this curve fitting program that was
used to develop the draft version of this report. Upon review by EPA, the
CIDRS program was found to be deficient in the treatment of the cyclone
precutter data associated with each inlet impactor run. EPA contracted
Research Triangle Institute to develop an interactive computor program using
CIDRS with modifications to more accurately treat the particulate catch
resulting from the use of precutters.

The Particulate Data Reduction System (PADRE) prompts a user for imput in
an interactive mode and checks the inputted value. In CIDRS, the cyclome
precutter particulate catch was added to the first stage substrate weight
gain. In PADRE, the lower cutpoint of the precutter is associated with the
particulate catch. Another major difference between the programs is that
CIDRS screens for and eliminates outliers from the calculation of average
results whereas PADRE only flags outlying data points (See Appendix D-1).

PADRE requires the user to make an assumption regarding the validity of
the back-up filter weight gain. Some think that particles that should have
impacted on previous substrates actually travel or are reintrained such that
they end up on the back-up filter. On the other hand, fine particles may not
reach the back-up filter due to diffusional, electrostatic, or other forces
causing premature particulate removal. For this report, it was assumed that
50 percent of the weight gain of the back-up filter is attributable to
particles less than the d5g of the last impactor stage. The computer
printouts from the PADRE system are contained in Appendix D-1 and D-2 and the
field data sheets are presented in Appendix E-l.

Table 8 summarizes isokinetic sampling rates, actual flow rate through
the impactor, volumes metered at standard conditions and duration for each
individual Andersen run. The inlet isokinetics ranged between 74 percent and
113 percent, the average for all runs was 97 percent. Due to the large
cross—sectional area of the baghouse compartment where outlet sampling .
occurred, no flow could be detected by the s-type pitot tube equipped with a 0
to 0.25 in. Hy0 inclined micromanometer. No attempt was made to sample
isokinetically at this extremely low flow rate, and the impactor nozzles were
oriented perpendicular to the assumed direction of flow for convenience when
inserting and removing the impactor/probe assembly within the limited space of
the outlet sampling location.

The lack of a significant flow rate and resultant superisokinetic
sampling rates makes the outlet particle size distribution curve (Figure 2)
and the control device efficiency plots (Figures 5 and 6) less viable than the

inlet size distribution curve (Figure 1) where isokinetic sampling conditions
were maintained.
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SIZE-SPECIFIC PARTICULATE EMISSION FACTORS

Emission factors were calculated by applying the size distribution test
results to the total particulate data results from the Level 2 testing. It
was not possible to accurately measure flow inside the baghouse, therefore,
the outlet gas flow rate is based strictly on calculations by RTI. Volumetric
flow rate at the outlet of the baghouse was adjusted to by RTI include
dilution air by consideration of the drop in stack gas temperature. The fume
and emission factors presented in Table 9 based on tomns produced were
calculated by dividing the hourly emission factors by the average production
rate recorded by GCA and RTI during the test period.

VISIBLE EMISSIONS DATA

All visible emissions observations were made in accordance with EPA
Method 9. The field data sheets are provided in Appemdix E-2, Visible
emissions were recorded during the 3 days of the test program. The furnace
shop roof monitor was observed for 3 hours, the baghouse outlet for 2 hours.
A summary of the visible emissions data obtained is presented below.

On 26 January visible emissions from the casthouse were recorded for 124
minutes. During this time, which covered a complete tap to tap cycle, a total
of four observations, or 1 minute of readings, were greater than 0 percent
opacity. Operation of the floor fan was documented throughout the tap and
emissions were observed blowing out the side of the building.

Visible emissions from the baghouse roof monitor were recorded on 27
January for 131 minutes. A total of 2.25 minutes of 5 percent opacity were
observed, approximately 18 minutes of observations were interfered with by
fugitive emissions from the raw materials handling station, and the rest of
the observations were 0 percent opacity.

On 28 January, visible emissions were recorded again for the furnace shop
roof monitor. A total of 55.5 minutes or 222 observations were recorded
during the tapping cycle. Of these, 180 observations were between 0 to 25
percent opacity, 14 were between 30 to 50 percent opacity, 8 were between 55
to 75 percent opacity, and 20 were between 80 to 100 percent opacity. The
floor fan was turned on about 20 minutes into the tap which corresponded to
lower visible emissions observations since all of the readings greater than 50
percent occurred before the fan was turned on.

At no time during the testing period were visible emissions greater than
5 percent opacity observed originating from the baghouse compartments being
tested. Capture efficiency of the canopy hood throughout the study, for all
operations other than tapping, was close to 100 percent. Visible emissions
originating from the furnace building could be attributed to mwainly the
tapping operation which occurs for about 50 minutes out of every 2 hours.
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FURNACE OPERATIONS DATA

A process observer recorded furnace operations and cycle times, as well
as fluctuations in furnace fume generation. Capture efficiency of the canopy
hood and tapping hood was also assessed. Tapping, stoking, charging, and
blows, all cause heavier emissions than just the smelting process. During
geveral taps the fumes escaping the tapping hood limited visibility in the
furnace shop to less than 20 feet. Fumes generated by stoking were usually
completely captured by the canopy hood. Occasionally the mix would spill out
of the furnace and burn on the floor. Charging fumes varied in magnitude.
Many times there was no noticeable increase in fume generation. Blows,
(characterized by an intense white flare), resulted in a short burst of
heavier fumes and more flames than normal.

The furnace was operating smoothly on 26 January 1981. On 27 and 28
January, the furnace was running rougher, however source personnel considered
this operation still normal. Heavier tapping emissions were observed during
this time also. Throughout the test period canopy hood capture of fumes was
close to 100 percent, except on rare occasions when a heavy surge of fumes
would escape the hood.

Capture efficiency of the tapping hood was estimated at about 60
percent. Sometimes a portable floor fan brought near the tap hole would be
used to force emissions out the side of the building instead of letting them
rise to the top of the furnace shop. The plant engineer informed the GCA
process observer that the fan was primarily used to increase visibility in the
taphole area. The operation of this floor fan had a direct effect on visible

emissions observations as presented in the preceeding section.

On 26 January, Furnace No. 2 underwent electrode sounding from 11:30 a.m.
to 12:00 p.m., in order to get an accurate measurement of the electrode
lengths. This is accomplished by allowing the mix level to drop below the top
of the furnace by not adding raw materials to the vessel. The electrode
holders are then lifted so that the tips of the electrodes can be observed.
After sounding the electrodes are lowered to their normal position and raw

materials are added. Testing was not begun until after the furnace stabilized
for about 2 hours.

Table 10 relates observed furnace emissions to the test runs on 28
January. The process observation data sheets notes appear in Appendix E-3 and
E-4. During the test program, furnace power consumption as recorded on a
chart in the control room was generally between 17 and 19.5 MW. Actual power
consumption and kWh/ton is presented in Table 11. The average actual load on
the furnace during the 3-day test period was 16.9 MW. Table 12 presents the
daily charge composition for the 3-day test period and Table 13 presents the
alloy analysis, tap weight, and tap temperature during the test period.

The product weight rate averaged about 33 ton/day with an average tap
temperature of 2760°F.
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TABLE 10.

CORRELATION OF TEST RUNS TO FURNACE OPERATIONS AT

FURNACE NO. 2, ALEMET, SELMA, ALABAMA

Impactor
particulate
Impactor loading
Date Time Run No. (mg/dscm) Furnace operation
1/28/81 08:46  4IA90 729 Charging and tapping very heavy
emigsions
1/28/81 10:00 4IB9O 1778 Charging~-normal emissions
1/28/81 11:33 51IBlé6 960 Smelting--normal emissions
1/28/81 12:14  51B90-2 1161 Smelting--normal emissions plus very
light emissions from start of tapping
1/28/81 13:19 5IAl6 1220 Charging--slightly heavier than
normal
1/28/81 14:28 61Al6 3327 Tapping--heavy emissions
1/28/81 16:02 61IBl6 1610 Smelting--normal emissions
TABLE 11. POWER CONSUMPTION OF FURNACE NO. 2 AT ALAMET
Daily
power Actual
consumption load Tons of
Date MWHa MWH/hr? product®  MWH/ton¢
1/26/81 400 16.8 32.6 12.3
1/27/81 400 16.7 33.6 11.9
1/28/81 410 17.1 33.2 12.4
Average 403 16.9 33.1 12.2
aMWH = megawatt hours.

bactual load is the daily power consumption divided by the
number of hours the furnace was in operation.

CBased on actual production data.
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TABLE 13. PRODUCTION AND METAL ANALYSIS DATA FOR FURNACE NO. 2 AT ALAMET,
SELMA, ALABAMA

After 09 refining

Tap Tap

weight weight % % % % Temp
Date (1bs)?® (tons)? Si Fe Ca Al °F
1/26/81 65, 246 32.6 98.92 0. 44 0.11 0.28 2757°
1/27/81 67,203 33.6 . 98.84 0.45 0.15 0.31 2760°
1/28/81 66,351 33.2 98.76 0.53 0.14 0.32 2763°
Average 66,267 33.1 98. 84 0.47 0.13 0.30 2760°

8Data based on actual production, not on saleable product.

TABLE 14. DAILY AVERAGE OF BAGHOUSE PRESSURE,
TEMPERATURE AND FAN AMPS, ALAMET,
SELMA, ALABAMA

Fan Fan

Overall P Temperature No. 1 No. 2

Date (in. H0) (°F) (amps) (amps)
1/26/81 4.3 297 179 184
1/27/81 5.5 274 185 186
1/28/81 6.1 282 182 187
Average 5.3 283 182 186
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Baghouse Observations

Individual compartment pressures, overall pressure, temperature range and
fan currents, were recorded in the field and are presented in Appendix E-3.
Table 14 summarizes the data as follows.

On 26 January, the baghouse inlet pressure was 4.3 in. H70, which is
less than the design pressure of 5 in. Hp0. This could be related to the
electrode sounding and to the smoother operation of the furnace that day. Gas
temperature to the baghouse inlet averaged 297°F which was the highest
temperature observed during the test program. The average gas temperature at
the baghouse on 27 January, 274°F was the lowest value, with an overall AP of
5.5 in. Hy0, just over design pressure. On 28 January, the average AP was
6.1 in. H,0 while the average temperature was 282°F.

Individual baghouse compartment pressures ranged from 0.0 during cleaning
to about 6.5 in. Hy0. The cleaning cycle, actuated by a timer device, takes
each compartment off line for 40 seconds every hour. Fan current did not vary
much throughout the study, although the Fan No. 2 indicator read slightly
higher than Fan No. 1.

On 28 January, several fabric filters broke in three baghouse
compartments; Numbers 6, 8 and 9. These compartments were not being tested at
this time so the sampling program continued without interruption. The
compartments were isolated one at & time and repairs were completed within 2
hours.

The source provided design parameters for the baghouse and these data are
presented in Table 15.

32



TABLE 15. BAGHOUSE CONTROL SYSTEM DESIGN PARAMETERS, ALAMET, SELMA, ALABAMA

BAGHOUSE

a. Manufacturer--Wheelabrator-Frye

b. Type or trade name--Continuous Automatic Type
¢. Model No. 264, Series 8SR, Size No. 1227D

d. No. of compartments--12

e. Bags/compartment--324

f. Bag dimensions--264 in. x 8 in.

g. Total cloth area--178,860 ft2

3
FAN

a. Manufacturer--1.S. Motors

b. Model No. 2, Clarage No. 21, RT Exhausters
c. Blade type--

d. Belt or direct drive--belt

e. Power rating--800 Hp each

f. Positive or negative pressure--Positive

FABRIC

8. Manufacturer--W.W. Criswell, Division of Wheelabrator-Frye
b. Material--Nomex "DUSTUBES"

¢. Woven or felted--Woven

d. Weave--3:1 twill

e. Weight--

f. Permeability--

g. Operating temp. range--Max. 425°F

h. Surface treatment--None

i. Coating upon startup--Lime

j- Guaranteed life-~None

k. Actual life-~Approximately 18 months

CLEANING SYSTEM

a. Method--Shaker

b. Frequency--40 sec/hr/compartment
¢. Actuated by--Timer

d. Anticollapse rings--None

e. Wire mesh cages--None

OPERATING PARAMETERS

a. Design volume flow rate--300,000 cfm
b. Design temperature--500°F

{continued)
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TABLE 15 (continued)

c. Gross mass design efficiency--99.7 percent
d. Design inlet grain loading--1.58 gr/dscfm
e. Total power consumption--1.5 Kwh x 1000

f. Design air/cloth ratio--1.83 ft3/ftZ min
g. Design pressure (absolute)--20 in. W.C.

h. Design P (in. W.C.)--5 in. H30

MULTICLONE INFORMATION
a. Manufacturer--Western Precipitator

b. Model--12 VM 35, Size 198-11, "Multiclone" Collector with Spirocones"
¢. Purpose~-Spark trap
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APPENDIX A

SAMPLE TRAIN CALIBRATIONS
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APPENDIX B
PARTICLE SIZE DATA REDUCTION EXAMPLE CALCULALIONS

The field sampling and laboratory analysis data is reduccd by

programmable calculation to provide the following input to the SORI data
reduction system:

l. Impactor identification (required to call up hardware information)
2. Fractional gas composition (CO,, CO, Ny, Og, H20}

3. Impactor flow rate (ACFM at stack conditions)

4, Stack pressure (inches of mercury)

5. Stack temperature (degrees Fahrenheit)

6. Cas temperature within impactor (degrees Fahrenheit)

7. Duration of sampling (minutes)

8. True density of particles (grams per cubic centimeter)

9. Maximum particle diameter present in sample (micrometers)

10. Masses of catches by stage (milligrams)

The following field data are also entered into the calculator to obtain
the above input data:

° Barometric pressure (inches of mercury)

° Molecular weight of gas stream at meter (1b/lb-mole)
° Average static pressure at meter (inches of mercury)
o Average temperature at meter (°F)

° Water collected in condenser and silica gel (grams)
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Gas volume at meter (ft3)

Averape stach static pressure, ({uches of water)
Average stack temperature (°F)

Particulate mass collected in probe aad exRaAde: L3147 xigr 59
top stage (grams) . SR TENTINA PR3y

Particulate mass collected on each lupacrar stag? (grams)

Particulate mass on backup filter (grams)

The following calculations are performed by the calculator as a prelimin.ry
data check, however the results reported in the Appendix grs the computer

printouts detailing the calculations performed by the Data Reductinm Syz.em
developed by SoRI (EPA-600/7-78-042).

where:

where:

Total Mass Collected:

b
M, =M + Y M +M
T P =+ ® f
Mr = total mass collected (grams)

Mp = mass collected in probe and impactor prior to top impactor
stage (grams)

Mg = mass collected on impactor stage (grams)

L=t = corresponds to the top impactor stage

L=b = corresponds to the bottom impactor stage

M¢ = mass collected on backup filter (grams)
Volume Hy0 Vapor at STP:

V“20 = volume of water vapor @ STP (ft3)

W = water collected (grams)

STP = 29.92 in. Hg and 70°F
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€. Meter Volume at STP:

P - b \\ 530
V =y m
ms m{T + 463’ 29.92

where: Vmg * meter volume @ sTp (ft3)

Vm = meter volume (ft3)

Pp = barometric pressure ('"Hg)
Pm = average static pressure at meter (-"Hg)
Tp = average meter temperature (°F)

d. Total Volume Sampled at STP, Vg (fed).

(1) Outlet impactor only

Vp = Vnzo * Vs

(2) inlet impactor only

Vr = Vps/F

where: F = dry gas fraction.
e.  Perceut Moisture, Hp0 (%):
H20 = (Vy,o/Vp) (100)
f.  Mass Concentration, Cn (grains/dscf):
Cm = (My/Vpg) (15.43 grains/gram)

B Volume Sampled at Stack Conditions:

Tg + 460 29.92

Ve = Vi P, + P_/13.59 530
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g = Volume sampled at stack conditions (ft3)

Tg = average stack temperature (°F),

o]
]
i

= average stack static pressure (+ "Hp0)

h. lmpactor Flow Rate:

Ql = Vs/t

where: Qp = impactor flow rate (acfm)
t = time (minutes)

i. Impactor Stage Size Cutoffs:

3 1/2
0.135 wug dc N I(p50
d = :
pea qQ (1078
. 1/2 4
with dpca dp (C pp) 10
and C° = | + %% [1.257 + 0.40 exp (1-1.10 dp/2)) ]
where: C” = Cunningham slip correction factor

A = mean free path of gas molecules, cm
dp = particle diameter, cm

PP = particle density, g/cm3

pca = cut diameter, m (g/em3)1/2

ug = gas viscosity, g/cm-sec

dc = jet diameter, cm

N = number of jets in an impaction stage
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r Kp50 = inertial impaction cut parameter at 50 percent efficiency*
Q = total flow rate, 1/min
J-  Percent Mass Collected on Backup Filter, Pp (%)
Pp = (MgiMyp) 100
k. Percent Mass Collected on Each Impactor Stage, f 1&}
Py = (Mg/Mp) 100
1. Percent Mass Collected in Probe and Impactor Piior to Top Impacto:

Stage, P, (%)

pp = (My/Mp) 100

A

m. Cumulative Percent Mass
Stage, Cpn (%)

< Stage Cutoff Diameter for Each Impactor

n=1
Con = 2 Py *+ P
Le=b
where: L=b = corresponds to the bottom impactor stage

L=n = corresponds to the impactor stage of interest

n. dM/d Log D (grains/dacf):

(p_/100) C
1 m

dM/d log D =
(log D, . 1) (log Ds)

. P . o
where 1= percent mass collected on a particular stage s (%)

o. Geometric Mean Diameter, Dy (um) :

*dgy from manufactiurers calibration curves.
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APPENDIX C

TOTAL PARTICULATE EXAMPLE CALCULATIONS
(BY RTI)
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APPENDIX D-1

CASCADE IMPACTOR DATA REDUCTION SYSTEM PRINTOUTS,
BAGHOUSE INLET
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"COMPARE" output for all inlet impactor runs

WATA COMFPARTSOM FOR 12 INLET FRUNIZ BY GCH

™. PT. Im-DLOGD CUmMLATIVE cuM. X MASS < IS0

rMICRONS (MA/DNCM:  MAST < DSO AVE. STh. DEV. MIN. MR,

Y en.nn 1.28E+03  1,19E+03 Q7. 04 15.47 9,89 112.8¢6

¢ 1B o0 4.76E+02 1. O9E+03 86,54 16,59 - 45. 88 in2.31

< 1n.nan . B0E+Nz 1, OBRE+ND an,an 16 4& 44, 35 ag. 811

4 S, DAt 1.60E+02 9, 66E+D2 74,26 15,21 42,97 95, B

s e. N C.NGE+RE 9, 14E+02 69,68 1r.9U 41,032 Q4,91

& 1.¢% 5.41E+02 &, 23E+02 &2, 14 19.10 27.50 99, 39

? 1. 010 1.16E+03 7. 42E+02 96,64 18,30 32.33 83.50

THE RUNS MARKED WITH AN ¢ AFPPERFP TO CONTAIN DUTLIERS
TEST S17€ AL AM ST L] AL AM FHLAM HLAM ALAM RLAM
TES NHTE 1eeel 12881 12681 1eeal 12e&1 12611 12&81
FUN  NUMRE K 1e ce 2 de Qe ae
PN DRTE 12681 12681 12781 12781 12781 12781 12881
TTAPT TIME 14101 1518 Qz0 52 1552 14095 84¢
TOTAL MAST S SASE+NE 1, B98E+02 S.4RZE+NS 2.2S5SE+N3 4 E92E+N3 2.454E+03 7, QROE+N2
WMODOLOGE TH ZTANDARD TNTERVALS (ME-DINCMY

1 20,00 2 19E+07e 1|, S4E+NZe S, c3E+NE ZEIE+N3e 1, 89E+N3 2. 20E+03e 7, 84E+02
¢ 15.un 1 43 +Nce &, ZAE+01e 1 BEE+NE S.4SE+DS I, 9UE+NE S.99E+NZe I, PIE+OZ
X an 2.2SE+N1 3. 24E+01 1.ITE+N1L 1.2SE+N1 9. N9E+D2e 9, E1E+01 2. 4BE+N2
4 S N Z.21E+00 2 NRE+0] & SRE+NL ~S.18%E+01e 1,S4E+01 S, 2CE+0ce 1. 07E+(Z
) .00 t.ENE+IIe. B 41E+D0e I, 41E+0] £, 2DE+01 2 EUE+NZ &, DEUE+NZe 1, SOE+(2
£, 1.2% 1.c4E+Nc 4. 85€+01 E£,52E+01 S,92E+08 E.b E+03e S, 10E+02 2, 91E+08
2 1.0 2U1RE+NS AL 4dE+01 0 1,11E+02 1. 27E+03 «REE+NZe 1 3VE+NT 6, 10E+DE
1EST TITE HL.HM =L Am HLAM HL_AM HLRM HLAM

TEST NRATE 1eAR1 12681 1681 12681 12681 12681
=N NLIMRE & ~e Se 10e 11 1ze - 2

Ttid DRTE 18R lewel 1aesd 1ca81 1zaa1 1zasl

TAPT TIME 1000 1319 1132 1214 14z8 1602

TOTAL MASY 1 7798403 1, 221E+03 9. S1E+08 1 1€1E+03 3, 225E+03 1. 609E+03

PAPLOET IM STAMDRRD THTERYALS (MiE-DiINCM:

C1Toeu, 0 1LS1E+NT 1L EZE+NE FUESE+NS 1. 04E+403 ZL31E+NZe 1, 34E+N3

F 18, 1N LME+Ne 3 TI1E+NC® £, ZCE+NE S.e9E+02 & QnE+nd 1.70E+02
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APPENDIX D-2

CASCADE IMPACTOR DATA REDUCTION SYSTEM PRINTOUTIS,
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APPENDIX E-1

CASCADE IMPACTOR FIELD DATA SHEETS
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rg. 1 ot Z

| - e1s - o1% ANDERSEN IMPACTOR FIELD DATA

~~ sy

i

oo T ST

Plant A\W‘\‘ Time |5 |5 Nozzle Dla. 2.5 P
Location %\MU qom No. | TR ‘\(o“ Avg. AP .2
Operator Y QLU" / MLyl Impactor Location Ag\\o ‘ Traverse Pt.
Date ‘]&\o \%\ p.oat. No. V2 . 50.02
Andersen Imp No. /Z D.G.M. Y Static "Hg “L’:}S/j 3 b
Stage No. 0 1 2 3 4 5 6 7 F “ T
Substrate No. | 870 |5 71 | R |35 40 [g75 [ 36977 | B |
Dry Cas orifice Meter
Meter Elapsed Ah "“20 ! Temperature Orifice Impactor Traverse
Reading Time Inlet Outlet | S.P, - "Hg Temp Point
%4.04% | 0000 | 0234 | A4 |F5 | |7
49330 | %0 Joda | FoiFF | 15
0b%.59% | .00 0. AF | 70|73 I Y
¢(930] \30  [p.24A [P [P0 | | H
AT.910| 3w 0249 {7/ R |7
Initin) leak check OOGA T30 Si-Gel initial :
Final leak check N\ Qowe Q&OEAU\ Si-Gel final
Total W,0 Collceted in Flask _——= __ (20 O Net B—

Total Hyg Collected

Ap——

89




rg. 1 ot l
l ot 3-01 5’ ANDERSEN IMPACTOR FIELD DATA

Plant A' (d‘\——é" Time lq 'Q Nozzle Dia. m g«§’4 :

¢ |
it
S

: L4
Location L, Run No. [.L E b Avg. AP @ 2,3
Operator EjS\(-\ w\{“—;&\(v( Impactor Location _ "_'!“'-l Traverse Pt. “
. _‘l»;""/ s.{ i
Date MAQM\ p.G.M. No. Y/ A 2002 &0
Andersen Imp No. _J I= D.G.M. Y _0.,9%0 static "Hg _~Y. ﬁgz?ggé
Stage No. 0 1 [2 [3 [ & 5] 6] 7] F [T] svbdern
substrace No. (576|007 [ g8 | ov9[ g9do 7 [69a (573 [ome ] | S=rve
&eo
Dry Cas Orifice Meter _ *
Metar Elapsed Ah "H20 { Temperature Orifice Impactor Traverse
Reading Time Inlet Outlet { S,P, - "Hg Temp Point

d3a0f] 000 (035 | BV |W | (.55
gLaMoy | 030 [v.as |64 [ 8 | e
%63, 590] \l0p D25 {6y |9 59
3337 [ 3o [eas (8 3 | 7 | g
$L79L | 500 | vad | W [©F | 5T PR

Inttinl leak check Q.0 Si-Gel initial _
I VANRS A DU, — ‘TS‘(-‘%QO
Final leak check ..Q_O_O.D‘_b.-..,“ : Si-Gel final —
\ S—
Total H,0 Collccted in Flask 7~ . QL__ 0.524 Ret
Total Hyo Collected uanll 0 C.= ©.503
90



ANDERSEN IMPACTOR FIELD DATA

Plant __ ALADETY Time q ’LX\_D Nozzle DI‘:./S"D Ol w
Location SELMA fun No. LT A KO Avg. AP N> 15250 ¢
Operator 34obb$/ﬂ/a%) Impactor Location Ihlet A O1rayerse pt.
bace __'/27/% D.G.M. No. VZ Pb. 1‘1..‘7{!
Andersen Imp No. \ A_ D.G.M. Y Static "Hg — 415 !

Stage No. 0 1 2 3 4 5 6 7 F “ T

Substrace No. |§99- (803 |99} [395 [5A6 B2 Bas 809 Bdzi |

Dry Cas Orifice Meter

Meter Elapsed An:"ﬂzo Temperature Orifice Impactor Traverse

Reading Time Inlet Outlet | S.P. - "Hg Temp Point
sz | o loy [6o] s 14 Ny
e 3e |onve 005 |er 56| 1.9
S dr e o5 el lse| )Y
g6 59 | 130 |05 |6l |54 1Y .
89,291 1 “° |pls|bl|se] | Y Y
§¢2.90 1+ lousle) |57 14~
§0.071 500 [0 15 161 |57 [
80, 11| I i5C- IS |6 ' En o (i,

3 "
Initial leak check 0.001/ &/Pm\n @ s H<a

"inal lenk check

Total 1,0 Collected in Flask

Total H,0 Collected

‘91 -

-/..\.snA-uaJZ nozula é'uv WA U @,“-‘Q.O'?/

Si-Gel initial

Si-Gel final

Net

e



rg. 1 ot
ANDERSEN IMPACTOR FIELD DATA

Alanes Time CL & 2 Nozzle Dia. 25 A

Location SQL"M gom No. 2.~ L - ® G0avs. ar 2.3 275 = 32w °-
Operator U4 7/ ,HO BRS Impactor Location \V\\e-\— SS ’qT?:averse Pt.
~ Date //2)[/6”/ D.G.M. No. VL 2.9 |

Plant

Pb
Andersen Imp No. Oh)_ D.G.M. Y Static "Hg 9, 75"
Stage No. 0 1 2 3 4 5 6 7 i3 “ T
substrate No. | D] 05X | 90| DOA[HI0 [N (@13 [AD |60
Dry Gas Orifice Meter
Meter Elapsed Ah "Hzo ! Temperature Orifice Impactor Traverse
Reading Time Inlet Outlet S.P. - "Hg Temp Point
870.6072 S 6's |60 | €0 [ 5 [
B70.52 030 oI5 €1 | €] A
&1.03 [+ 00 OF |co| 6] | [ A
€117 ]1:% oIS 6o |6( | T.O
$&)1.33 200 0¥ 60 [ [ | T\
87 A7) 20 0T | 6o | 6 | 2 .Y
71649/ oo |01 [ 60| 6] 2.8

" ¥inal leak check

Initinl leak check(_)_,g_l__é_'é'tb/nin, @ s /-17

Si-Gel initial

Si-Gel final

Total W,0 Collected in Flask Net

e o e e e e

s e T

-3
' -i: ;A"-"’ T

Total H20 Collected

92




Plunt Q/M'P

rg. 1 ot

ANDERSEN IMPACTOR FIELD DATA

Time

Location S_Q j -

Operator ]/Q /ML_

Run No. 1’1‘ 6 ) "é

Date 4147#&/

D.G.M. No.

&

5

_ Nozzle Dia. Ot_/»_Mw—

__ Impactor Location

vz

Avg. AP _ 2.3 TS %

lé Traverse Pt. )é 6

29U

B .
Andersen Imp No. ___b.oM. Y o Static "Hg 4.5 - U0
Stage No. [0 | 1 2 3] 4 5 6 7 F
l tabe Moo | 212 1e | I T
Substrate No.} | | ] T ]- ﬁﬂ-_
Dry Gas Orifice Meter
Meter Elupsed Ah ""20 Temperature Orifice Impactor Traverse
Reading Time Tnlet Outlet | S.P, - "Hg Temp Point
§71.952 % 0.15 | 62| €| .40
£72.10 | 0:39 0.15 | €| 6 S
<72.25 | 100 | 0.5 | 61| 6L | .51
§72.40] 130 a e | 6r]|6 | LS L
R N - gj
(S S WS - S S Lo RSV S S
B UL —— _— - ..__1,---_ RN PURIN 155 SN 1 —
— \‘.
D ———— e Y _1 - — —_— —_ — -"
e — T }—_ s >t a e e - ———p — e ———— e — )
R R )
1 1
Inittal leak check . Ol :g*b _/_h;\;}, @ S 47 Si-Gel initial
Final Yeak efiéek ™7 SI-Gel final R,

Total “20 Collected in Flask

Total Hyg Collected

93

Net




P

rg. 1 ot

—————

ANDERSEN IMPACTOR FIELD DATA

Plant A fon—ert Time \6'-’1"5 Nozzle Dia. _O~‘ W~

Location  $@{ie . Run No. 5% A\ -\o Avg. aP 1.5 TS~

Operator (/q? /A/UM & Impactor Location _ A' o Traverse Pt. ‘6”

Date ’/‘/,7/5’/ D.G.M. No. V"L Pb 19 A1

Andersen Imp No. 2_1 D.G.M. Y static "Hg ~ 4.5 " R.O
Stage No. 0 1 2 3 4 5 6 7 '

substrate No. [Tl [975 |76 |77 (928 7179 [9&0 (T8 [SN |

Dry Gas Orifice Meter
Meter Elapsed Ah "HZO { Temperature Orifice Impactor Traverse
Reading Time Inlet Outlet | S.P. - "Hg Temp Point

$72.741 O 015 K/M WA Zj,dﬂw“f@ )

v -

O:30 | 0.15 ﬂ&”‘n"’ VQQL*O#)—MX

(&

oo | 00s” | f{ay elerhe L B e
1:30 | ST P

/K\(/ pz & oZ’U\—L + 0 ot .(4'9—,#\'\7,
j#aﬁumfcz 4

L 3

;q“ﬁlcﬁ_ ‘\\J\'.\SS\V‘C\ L%QI\M‘QN\_ L4 ¢ 5’*““\..
albshiake »J- D\J\seée Waled
ek on| B4 @b-{@

) 17 4 ’”
Inttin] leak check O:O/ %j"/m\. @s "7 Si-Gel initial

¥inal lcak check _\ Si-Gel final

Total H,0 collected in Flask ___ Net

i e e

Total Hyg Coljected

94



rg. 1 or

ANDERSEN TIMPACTOR FIELD DATA

Plant Rlawet Time J_E_&m Nozzle Dia. O~ W
Location _Sehma Run No. }j—_"@:_\r%‘__z Avg. AP 1S 5=
Operator Vo /_&lbb_s__ ____ Tmpactor Location _ﬂ_‘i&_ Traverse Pt. IQ;“

Date \/2-7 /5'/ ) D.G.M. No. V L. Pb 9.9

—

Andersen Imp No. »Q.__J:__-______w___ D.GM. Y _  Statfc "Hg ~ 45 uLD
St'a—g'?'No “”T'O’“'Jﬂl I 2""‘[' 37176 s "_E”"' 7 T F T
suverrace no. 1926 | 9] 926|947 1930 l?f/ | ?}?J?Zé’_.. prosi |
Dry Gas Orlfice Meter
Meter Elapsed Ah "“20 Temperature Orifice Impactor Traverse
Reading Time Inlet Outlet | S,P. - "Hg Temp Point

gzzo| 0 low [ - — | 3=

§73. 14 OJO 0./ | 6o | 60 | 1.39

€329 1795 oo o 6o | 170
522,34 1730 [0 s gyme| €0 | —
SR S S A
I_.__-_~~-...~- e S N - - ——
S e it ENNEL SIS G

. =
Inft k chock @, O/ﬁ/ 5""}/*'-"— H’ﬁ Si-Gel initial

ina check Si-Gel final - _
Tot, !t Colrceted tn Flusk i Net
ot 110 €01 | ereq



P

Plant

ANDERSEN IMPACTOR FJTELD DATA

Time

Location

Run No. AG—"' QD_' C\’O

Operator i

o e,
\ hfe Lfa

Date

Andersen Imp

SLL\V,E N() - ““T.O"M

Substratc No. l33 S/ng 3G ]?4 0 l %A\\ l(‘SL\’L{%

No.

(090

Impactor Location B _qD

Nozzle Dia.
__ Avg. AP

Traverse Pt. B— Cf D,)

Ko

__.*?g_ﬁ;__.._..____ e e e e e

A

6 7
j%%jg‘ls Ik

H-4

D.G.M. No.  \ L Pb 30.00
i )
p.G.M. Y _statte "ug — 478
IO R m] B T T F T

Dry Gas orffice Mcter
Meter Elapsed Ah "H20 Temperature Orifice Impactor Traverse
; Reading Time inlet Outlet | $.P. - "Hg Temp Point
! _ﬁ?«z ,(?O'7 O | _.Q’,-/‘S - - (/L“c"/‘f:‘ B S g
S7¢ g7 030 |01 ,___‘f_‘f RER L e
§14224| |00 O 15 |SO 1Sv | 19
524.368| 1’10 |00 | — | T | T
£74 408 /i 37 _ S I S
. ~r - B ‘—-'l-—' - —
_Flesclin podtess |
. R S SUD ST W i U, ———

N S— -
Initinl lenk check 009\5*'/»‘%« @3 147

Final leak ¢t

Total H,0 collected in Flask

Total H20 Co

eck

l1lected

S0 Qewl . .

-—

96

Si-Gel final

Te-2age

Net

7

Si-Gel initial /




rg. 1 ot

. ANDEKSEN [(MPACTOR FIELD DATA -

Plant A larat rime 0% Nozzle Dia. O.| W™

Location _‘_&C/_b:.‘é,_.__ _______ Run No. 4£ A 6(0 Avg. AP 7,3 ST =
Operator __E s Te L&pf%__ Impactor Location J_‘\_: ‘b Traverse Pt. A 'qou
Date I/j/_(( ﬁ_]__* . D.G.M. No. \/Z __Pb 30. oo

- ‘l
Andersen Imp No, . - s D.G.M. Y Static "Hg 47 H..o

Stage No. { 3 ‘*4 5 l 6 | T NF —H T
Substrate No. %6 %7 196119097 (1972] 13IB-1df
Dry Gas Ovifice Meter
Meter Elapaed Ah "H?() Temperature Orifice Impactor Traverse
Reading Time ' Inlet Outloet S.P, - "lg Temp » Point
8/3 534 'O -_._ ,5 - s R ooy — (l\“‘)l\%‘)fl‘?\'\»(
7 >
Jg‘s\,gé’ 0 30 0. \‘) Y a I /Y

2% 1 oo o0 M |8F | 1Y

I BAR 1o | N S
i IO PR S } . e
I N L] s -

I - .

\v.
SRS IR S SR S —

. ] T

,

b e e e e [ SNU _4

: ,

|

e 1 I S

. ST D P S B
[
- S S S

N N i —t
Inttdal Jeak cheek O 007/ g‘ /*~- @ S Hg §{-Gel inftial ——
4 .

, \ —_——
* ¥inal Teak check ‘_/-_ S §1-Gel final ———
' Total H e — Net —
ota 20 Coltected in Vlask . o

Total Wan Collected



F

rg. 1 of

ANDEKSEN IMPACTOR F ELD DATA

Plant ﬁé@;/‘?f”/ Time /97/}{__~_____ Nozzle Dia. »_‘4:/"" ~

Location _“g_’éL MM Run No. g -_-:_T'g’g_f_f_q___ Avp. AP T~ A0 Ar= 2.3

Operator EfsTEN /40055

Date /ZJX/}J ~_ D.G.M. No. 1/07 Phb 20. 60

’ Y
Impactor Location B__:?b‘ ~ Traverse Pt. 7\()

Stage No. 0 T—l }2""""@'”" T 5 6 l 7 F “T
substrate No. (775|499 | o{w '/"{ 00z |co3[ o0 [0S [}

Andersen Imp No. AL D.G.M. Y ___ Static "Hg __ ‘/ﬁ

e

Dry Gas Orifice Meter
Meter Elapsed Ah "112() Temperalure Orifice Impactor Traverse
Reading Time Inlet Outlet $.P. - "Hig Temp Point

& 75. 21D o _|1ois | - 1-
§75.% | 87°3° | os |52 |57 | OF

81583 | 17o0 | 815 153157 | 08 ’

LG SR e

5725.66S ) jr30 | Ds Lo~ 1 —

B . - —

g P T

e it

—- - U SN SN -

B w3 Jlie ol

——
Initin] leak check &-0f gﬁﬁ@{//a s1i-Gel initial

Finnl leak check N - _ Si-Gel final

Total W0 collected tn Vlask 0o Net

Total ”2() Collected

98



v———

rg. L ot
ANDERSEN IMPACTOR FIELD DATA
Plant P(\MGV Time 1\5Q3 Nozzle Dia. 0N wain~
Location Dt \m4 Run No. G+ - ﬁé Avg. AP .2
Operator E_Q&U\ /&\,\)\)5 Impactor Location ’5_'16 16 Traverse Pt. YS*@
Date \/’&Q)J‘“\ D.G.M. No. VL Pb 0.9
Andersen Imp No. | T~ D.G.M. ¥ Static "Hg
Stage No. 0 T |2 3 A 5 6 7 F “ T
sabetrare no. 1006|007 858 |co7 (010 i Jorz 1913 Bansh
Dry Gas orifice Meter
ecer | Elwpmed | O N0 | e eTec | 5.5, - g tmpastor | Tetat
414476 0.0 o5 0i5| 5 |5¢ PN
A0 | B0 | olf (93 |59 S 137
474.330 %“"r 6 S s 59 | 1.3
40| 00 |oty sy |[$9 | L3
\.
008 5/ @ SN

Initinl leak check fg'

¥inal leak check

Total 1,0 Collected in Flask __

Total Hy0 Collected
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Si-Gel final
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ANDERSEN IMPACTOR FIELD DATA

Plant AIWL __Time {2194 ___ Nozzle bia. .O \

Location _Q("\W ~__ Run No. 5,\»: p_"\“_:__7\_-'%)_._‘____‘~ Avg. AP .5 fl/qo f-

¢ v
Operator _%&Z_\'\fh\f{_“ ___ Impactor Location '_Ii(jé,“'__ Traverse Pt. 1

Date \[gqv\'b\ __ D.G.M. No. Vo Pb <A 30.00
Andersen Imp No. l__T: . D.CM.Y ) __static "Hg _H?g

Stage No. 0 Tl T""r'z I"s“ 4 5 6] 7 F “ T
substrute No. {795 | 779 | Qoo |80y 802 |803 |80/ |305 16874 .
- i i SRR
Dry Gas Orifice Meter
Meter Elapsed Ah "H?() Temperature Orifice Impactor Traverse
Reading Time ' inlet Outlet | S.P. - "lg Temp Point
«7¢2324 © 1O _'j_-_« N 14.1 Aerging -y @minsiim)
#5895 | 300 |ens |63 | 5T |12
Ypon | koo |os |5 |57 | )3
4334 | 40.0 |o. <q 5y | 57 1.3
s BT TR S \
» / s
et - -__..4,_ -
Inftial lenk eheck 0.0/ ﬁg%m,w @ S_” U‘? Si1-Gel initial
L S

Final leak check S Si-Gel final

Total ”20 Collected in Flask P L . Net

Total Hyg ¢oltected
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ANDFERSEN IMPACTOR FI..LLD DATA
Plant L\A\()\Vv&«)( Time M@ ILOQ« Nozzle Din, O\ wav—
S B — ——— ; 00\/4
Location _ w\r’*o** Run No. Q" «6 Avg. AP T" -1

[\
Operator (fﬁ'_(’_"'_\ ﬂé_ﬂf’&_\_ 2 Impactor Location 61 L’_’;Qé _Traverse Pt, B-\b \
Date \1’1 h_/Q  D.GM.No. VT e 30 .00 %
Andersen Imp No. I Tt < PR S __ Static "Hg %

Stage No. 0"{’1"‘]"2'"1'? lé. 5 6 | 7 F nT

substrate No. 70 | 791 1742|745 774795 | 716 [297 |56 | 4

— - e e (R - ™
Dry Gas Oorifice Meter ’
Meter Elapsed Ah "1{20 Temperature Orifice Impactor Traverse
Reading Time inlet Outlet S.P. - "Hg Temp Point
¢76..%%| O oS - o /2
T =g =
g4 | O3 O.1> 1 t0 | 6} RS
$3 (. a3Q :-00 0.5 | to | 6l 30 :
41303 | 1) 0.1 (o |G 135
_______ - - — —_— -
ettt o - = b el s et e = — ——— - R - _— — g
SNSRI USS———— S S
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DU SN R i S
— e <-3 — S
Iinftinl loenk check C) ()(7‘{’.56/‘*»\" @ S ,J‘() gi’C(‘] {ﬂitin] e e
. , . — R s1-Gel final -
Flnal Jeak check T PRANTL SN : el a -
Total ”2() Collected in Flask —™ . _ . A Net
@).\.} G ant
Total Hy0 Collected — (ot
20l I W
101 R f- oY
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ANDERSEN IMPACTOR FIELD DATA
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Plant --d-lﬂk‘f'ﬂ e Time _J_A 7/6 ___Nozzle Dia.

/)
Location ____ﬁzg_(!_h_o_____w_'________ Run No. QIBLL___________ Avg. AP 2 3 ’T’“ ~ }qo Y/

¢ /
Operator ___‘_ﬁ_gﬁg_{\(_‘,‘&_*b__m-__ Impactor Locat 1():11:&&-A “3 ___ Traverse Pt, lé ’
Date ‘/QQ(CB/ . p.eaM.No. VAL Pb %0.00

O, ) v

Andersen Tmp No. 2 1. p.oM. Y ___ Static "Hg -4-(,?{

Stage No. 0 ]"1“"“?’2’”“ 3% 5 6 ! 7 F T
Subat 9 (850857 ] 853 [853 [B-95] |

substrate no. [BY6 | 34F @4 S |B-9s

- e e

Dry Gas Orifice Meter
Meter Elapsed Ah "H, O Temperature Orifice Impactor Traverse

Reading Time 2 Inlet Outlet | S.P. - "Hg Temp POl“

USRI SN SR S ——
1

s76.210| o | Ovs| S| -
§26.378 0o |y |57 s | s
£76.59. | ‘oo | . | 1"

™ St 0 U ) RS S P W

s e 5 . S+ e v— ————— e v
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e O et et - . M i aa i e e & e e e ——— e

e s e e e e - e 1 [ - RPN
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L . f’{é” £ £ s$1-Gel initial -
b o 022 i

Final Yeak check S Sf-Gel final

(& - ——— e

Inftinl leak check

Total 1,0 Collected in Flask Net

Tota) ”20 Collected
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l ANDERSEN LIMPACTON FIELD DATA * ’
Plant é(/tm :| _ Time /3 2\5_ ___Nozzle Dia. QL o ‘

‘ Location hm‘q Run No. / OA __ avg. ap QD02
; v Operator I?{, ____ Impactor Location OUv A  Traverse Pn.@¥7 8
Date é___  hemve. V3R .02
p No

L\B OUT AL D.CLM. Y Static "Hg _+

Rauds ot 2N

Andersen

1Y Stage No. 0 N 3T 5 617 F‘&T
[ v 3{%\\‘« ‘J‘aéb‘i"diiﬁ&i; > [434 Jaas” Jeron |

. A
4, T o # 4
v’ Dry Gas Ortfice Meter IS i
3 Meter Elapsed Ah "”20 Temperature Orifice Im] actor Traverse i
v Reuding Time tnlet Outlet S.P. ~ "Hp Temp Point

I R PR i

>0
NS

o3 |79 | 7

183173
93179

1719 178
79

xis3| O |
b Y9333 |15
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et o e s — e e+
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|85 0 | jo5T | O |82 (8 | OS5 3
61391 20 | O SL/ 8§31 0.5 &
73,67 135 | ON 871860 6_| 8 |
L4714 /50 1 O) |90 |90 O.5§ 2
" 4g0.90| /6% 10| 5011\l 0% - | 3
- |484.0] L O\ [l | 3¢ | 0.6 NI
498 ¢. QS?.- O.(_lo[ j/03 | Ok s 8
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Plant

Date

ALANET

ANDERSEN IMPACTOR FIELD DATA

rg. 1 ot

Time  [3.28®17.10 wozzle pia. [L
Location __ Sedws Run No. 03  Avg. AP '.Om’
Operator ‘4@ b IQ} Impactor Location Quizs7 S5 Travée:m’t. | ) Z
yLb’/ﬁ{) D.G.M. No. v4 Pb 0.0
Andersen Imp No. 4G O/R D.G.M. Y Static "Hg
Stage No. 0 1 2 3 4 5 6 71 F [T 13‘],_,,;;(_,
substeace No. | 737 | 7 35| 73% 757 (958 030 (700 | g9/ [Bvee] |

o
i

W/ S BA<K-Ur FILTER

oy ot | | S0 | a8 T orteics | mpuctor | mevveroptfles
Reading Time Inlet Outlet | S.P. - "H Temp Point # 14y ' ¥,
35,557 o D 0.1 156 |50 %5 e | 4 M
350,509 % 1921 O] | %9 | &9 V.
1523.4%| 30.0 | 0.) %7 #3/7 'I‘
1¢7.32. ] 45.0 |o. ¥4 |%5 In, ’
¥, 25| 690 o |90 |F |a%) 4.
s 141750 @ |87 |96 [0SO e
99 061700 |0 1S |§F .51 "
40299 105.010.; 100[93_|O.3] !
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41).99 (43721 o, | [1o) [loY o, %) N
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42226 180.0| O] |[14 |InO 0. §O
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Final leak check ™ _
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C ANDERSEN IMPACTOR FIELD DATA

‘?':" Plant ALAVM‘&‘ Time ,& ‘00 2-0 @,% Nozzle Dia. 0.560
Location &/ﬂ@ /MA, Run No. Qﬂ;) ".{B ' Avg. AP 0- 001
Operator Kﬂ(j’em Impactor Location [Q—(}GM' Traverse Pt.&}"'(’ 1T

pate /2 7-%/ D.G.M. No. V3 Pb 2141
Andersen Imp No. L{B D.G.M. Y Static "Hg -+
Stage No. 0 1 2 3 4 5 6 7 F n T

substzate No. (P8 |759 |90_|9¢ e (962 [ [obs B}
UJ/U S Sackq,f t{l%

Dry Gas " Orifice Meter
_;f Meter psed Ah "H20 { Temperature Orifice Impactor Traverse,
Reading A" Time Inlet Outlet S.P. - “Hg Temp &,

v Fo pad |9 hé ¥.7° e
saq.ma | 1345 |03 | |35 | 7 [shrld & SRPR)
so.%0 [ ism P399 || % |
SA5W | 30 0.23 |99 |96 | -9~
|s40.076 [37.5 0.23 |99 | % g
SR 145 1040 |96 |9 | [.O
S0 160 |02 192 |90 | /9
50,085 1655 |pal) 19k R | [0
sSH.159 | 5 02% |90 |34 |lo0

[0

0

ss9.900 | 90 0.0 |9¢ [F4

, - .
048] 916 [oB [ [ 10 /she- shalfer
562.205 | T6 S = |
INTRIZY
e —
Inittal leak check AQLQ?&‘____M__- Si-Gel initial
¢inal leak check . 51-(';'é1 final
Total H,0 Collected in Flask __ ﬁ Net -
Total Hy0 Collected | ‘
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Plant f MQ/’\QT

Location &(MA

wen Imp No.

Na
erator [TNfl_
A30-Fl

rg.
ANDERSEN IMPACTOR FIELD DATA

e 0760
Run Na. _;:O -B '
outlet

131
Nozzle Dia. D 5"‘0

0.00L
t0) Comp

Avg. AT

Impactor Location

%

Traverse Pt.

.91

__ D.G.M. No. Pb

Substrate No. |-

______ D.G.M. Y ____ static "Hg _T- 35
Stage No. 0 1 t 2 3 4 5 6 ‘ 7 “ %

JA[ITIA5E |57 R 108

UU/O ) SeR MQJ’}O f"' “‘C/\ 32
T e
Dry Cas Orifice Meter
Meter Elapsed Ah ""20 Temperature Orifice {mpactor Traverse
Reading Time Tnlet Outlet S.P. - "Hg Temp Point . ™
SISO S S - 1
W3 | O 03 |93 |9 4 A | |
29,550 | B GYEERZ TN PRI
432,030 5 #
S0 iy e D
_‘.{ﬂ.-_..._._.< | S‘bf D?//m: J"Vj“ '&( ‘: :
< oald ot [l Flod, -
Y4 ‘/MM i, N
_ /IR 7 A o
T . v
s ]
.’ i
e S A - 2
- e
SRR S '\ . i - - l_-_‘._- S S L. e E .
Inftial leak check 4005‘ Si-Gel initial “ay
Final 1eak check _ “fa S1-Gel final R —— o X
- K & :
Tatal ”2() Collected in Ylask Net L
E— o
Total Hy0 Collected e 106 . !
(g © | aase ptw AL taw 0 'y
X >\'0 P mb\ o Cov aﬂ\d vat'«f *n\:}v $
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Plant A\QWL\*

ANDERSEN IMPACTOR FIELD DATA

rg. 1 ot

Time _ A4S Nozzle pia. 1L
Location 32\n9 Run No. RO A Avg. AP __D.002
‘Opcrator _ﬁ(%_}t\\'\ Impactor Locationohet®(,  Traverse Pt.
Date \ll?lq;‘ D.G.M. No. V3 IsRaNY Pb 29.91
Andersen Imp No. otet A(%olA)D.G.M. Y Static "Hg H.$ 8 [
Stage No. 0 1 2 3 4 5 6 7 F “ T
Substrate No. [0l | 05" [0l [o(?~ [0l |olq |00 | ?3 5% §
Dry Gas orifice Meter
Hecer | Flupeed | AhTHO | Temperseire | Orififus | TTems | Foint
492,039 0.0 0.23 A% | 9% 0%
443.050 5.9 0.43 99 It 0.9
449.655 | 30.0 0.33 9% | g | -9
V1550 450 0,23 % | 2 1.0
510.4b0 | cowo 0.23% q4 )05 1.0
16360 25 .0 .23 49 103 Je O
T332 Q0.0 [\ [t 10S (.0
Sad L 4.0 o 33 o\ | 10¢ .05
N
Initinl leak check _ 9@5_,_‘ Jeaim FQD‘ Si-Gel initial :
einal tonk check A Poue _ Tiiher :?c\('o'_m"') si-Gel final —

Total HZO Collected in Flask ____:_—

Total Hyg Collected

Shark 3130 afh~.
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ANDERSEN IMPACTOR FTELD DATA

Plant B\J‘WL\ . Time _ _fﬁ% N '?Aé ~ Nozzle Ma, “___ e

Location ‘_“':“\\w . Run No. 3——(2‘ _‘-,._. Avg. AP 0.00a

Operator __ ', . [Impactor 1.0cationt}t§_¢g‘hill’"‘ltraverse Pt.

Date l{_&%[%\ DM Nu.\H - 24000\4 ey 1. '”

Andersen Tmp No. _ 601 A— D.GM. Y  seatic "Hg 4. S/.b

[Frake No. F’ IR RN RN AN
o 9851999) 9551 98¢ | 9971 99¢1997 1%zl |

Substrate No.

Dry Gas Orifice
Meter Elapsed Ah "H20 L atl Orifice Impactor Traverse
Reading " Time Inlet Outlet | S.P. - "Hg Temp Point

510.56. | 0.0 |eoites 7% #4023
sB3%o | 150 [ 005 |8A | FT | 0-3%

Ti000 [ ma|oos |16 |53 |08 4P
sibise | 4s.0 leos |46 144 | o0

b e e o . ——y

SN0 | &an“__‘.,., 9.05 St |28 | %0

[N, AR B N it

1 .,5:3:.\,:9.‘1{ 350 | 005 194 [3F | 0.2
‘s’ A, 44| O 005 |4, lad | o. v0

—— s i+ ——— © e e ———— e e — P s TSI PR B N o

lmau |46 oo |85 |53 leso | [
5 /9)'-\.0\‘4\ Zb_ Q *’Pog | &5 ,, %a 1 »_0:}.0 &qu'ﬁllj

SRNN | 105w |00 | Gk [ % | 036 | .
syaMe oy |99 &y | &5 | 030 |

A | 15e | 005 |A (4% | e30
sako | ego | 008 1§ | 47 | 030
540,555 | WokS 10,95 |4 | ¥ | 030

SURAN | 1900 [2.04 | A3 | 4y | 0.5

L5ug¥0 | wan (005 |84 |42 | 033
Initial leak check Q OO{ L wﬂ‘w;v\.}a\\ fr AL si-Gel 1nitial __t_-_.-_._,-____
— ' N % -
Final leak check S _ vo ™ aaliie (‘?_. Si-Gel final S
. AL o
Total 1L,0 coltected in Flask = o Net o
;oToral Moo ol ected —

-
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ANDERSEN IMPACTOR FIELD DATA

Plant __/_L\_L?_A_‘m_&_____”_____ Time ”__’_/%@ o Nmzle pia. §.SeD >

Location §7_L~“ ALQ Run No. %33 Ol@g AP O ()‘02_
Operator _'ﬂ\_&&__ _______ Impactor Location o"‘“'f“{ Traverse Pt. /'om(’;

Date | - ?_’)‘ﬁ[ ____ D.G.M. No. \[~?[ Pb 229/

Andersen Imp No. ~—‘£.6—~—-~~~ D.G.M. Y static "Hg ¥
Stage No. 0 12 34»4 5 6!7 F“T

savarrae vo. 1A | AN |Gl 31 qelas196 19016+ |

R T
Dry Gas Orifice Meter

Meter Elupscd Ah "HZO Temperature Orifice Impactor Traverse
Reading Time Inlet Outlet | S.P. - "Hg Temp Point

sé.am| © |05 g

o_. o
s4S.08 | 15 4 0{_ ?O | Ty | O
At | dbas | 0S5 Q0 | 8| she— SmKER

e — e e = e .

sts0 |30 | os s lw | O
s70.90 | 4S 05 198|371 | O
S19-357 sad | .05 |9= | = | sPP - SHKER

——— ——— e e

504 | 60 | Los |74 |50 | ©

s7.35 | 75 | 05 |94 |90 | O |

s77.53 | 79 of | 94 | sk~ pmek ’i‘,‘;:f’ii’,’,,,:%;
£79.50 | 90 Los |9 |90 | © | AN |
sp03 [9h | 05 |71]7° | O |

._‘_...-_-.-.Wd [P SN RN S B

leak rhoeck 'OO) \" ' Si-Gel initial _  ~ ~ ____
W cak ~heck L : : Si-Gel final e
o ‘l-‘ H,': :_.‘,1]\-(‘L(5d in Flask e e e - Nvt
"(.‘1 15l
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Plant

ANDERSE

Location _ Cﬁh\r\c«

Operator _ \l{‘

N IMPACTOR ¥

Time

____ Run No. (7‘ O A

SIS

LD DATA

___ Nozzle

__Avg.

_Tmpactor Locatfcen OJ—HQ{ 0[ Traverse Pt.

[a

Dia.

p

rg. 1 ot

9P 483

Date f 8)  D.G.M. No. \/ H Ph x
Andersen Imp No. 7‘60/ D.GM. Y Static "Hg
Stage No. \”243‘1 4 J 5 6 J 7 F “ T
substrate No;_.r}o ¥3/| 53| 33| 37| ¢351¢36] 732|830 _ |
D:;Zt.:;iﬂ Elapsed ‘ X::i'flll(z;) '1'cm:ﬁtrill_.ur«- Orifice Tinpactor Traverse
Reading Time intet Outlet S.P. - "Hg Temp Point
s95390] 0 |0 |60 |56 Ok | 9
&5072 ) 15 Jo.2) |60 157 1 0] ' |
g5¢.30] 39 0,21 160 |58 Q.8 9
56].82. qﬁ/ 1.0 2] 6O ’8 - C)

56741 |
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55076

SRS
165189
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oxl
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Final teak check
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Vb o ANDERSEN IMPACTOR FTELD DATA

Plant AL]AME:{ Time Y: /O Nozzle Dia. éz__é_."_'_‘_____“___
LocationS i’. é%kg} N 7\_ -Run No. ﬂ*—O —~ % ____Avg. AP
Operator K ‘W_\._.S_.E.R\) »E Impactor lLocation Qi_d_)_{:\_—::s”rraverse Pt. \\/

Date _J;éz_‘a‘a_\_.* ____ D.G.M. No. \/_3 P
‘%% boa v

Andersen Imp No.
\ Stuge No. 4 o TV (2773717 4d TTs e 7 F “ T
2 lsubserace no. [ 477 féf??}'ﬁ’é{f %’?fA f’ﬁffﬁ?‘??i 700 | 77 1o

.......... e et SRR

_ Static "Hg

Dry Gas Orifice Meter

Meter Elupsed Ah ""20 Temperal ure Orifice Tmpactor Traverse
Reading Time Inlet Outlet | s.P. - "iig Temp Point

s |S84% | o .3 _[71”2ph3 |.72"
9,290 | s Ll 178074 1.9
588990 | .5 | .al |73 |94 | [shp T Shake
s3a0 |30 LA 190174 | % ‘ |
sepqw |45 Lot (73 |4 ¥

B L [N SESPP S

S [958 a0 1787 7] stop shaer
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s

oot (60 A8 173 | % |

3D | | A 73 73| [stop—| Shake
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i ﬂ—y ANDERSEN IMPACTOR FTELD DATA 2 OF;“
Plant _ Tiwme ) _______Nozzle bia. ____ _ N
Locationﬁg Mkun No. 4A' Avg. AP
Oberator mg:sz/{\) E Tmpactor Location 0"“3* 6 Traverse Pt. _

Date / &9) 8l D.G.M. No. | ' Pb

Anderain Imp No.  D.G.M. Y Static 'Hg
Stage No. ] 0 1 2 3 4 5 6 7 F T
substcate No. (579 } 795 [ }m{ sag[gaq[Po [99 A |

Dry Cas Orifice Meter

Meter Elapsed Ah "H20 lemperature Orifice Impactor Traverse

Reading Time i Inlet Outlat S.P. - '"Hg Temp Point
pXS0 | 4s 1 ,2) 7270 | .2 | —
16930177 | ol |22170 [-q  (Ghp- IKR] | -
(HA30| O Al |72 70 ] .9 4
.50 s Al |73 072 .9 | L
3R [gs7 |\ 19% |3 1.4 (She- Sake)
bso.s® 1 940 |\ 7)) 172 T
S| T6 |l 72 T
—_ il U S
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Final lceak check Si-Gel final e

hi Total l|2() Collected in Vlask i Net

Total H2() Collected —

, 112

’—k a3

rg. 1 ot




l -~ v i rg. L ot Z
- ANDERSEN IMPACTOR FIELD DATA

Plant _ ’ I~ E_J- . Time j_;_O[ .. . Nozzle ‘Diva'tg,L_____ o
Location ;E \mﬁw-&_gf_“ Run No. S O’ ____Avg. AT

Operator ,MES__EEJ_E‘__- Impactor Location 10 G*L*_Traverse Pt. ]O

Date ?" 81 ____ D.G.M. No vz ' _30.%0
Andergsen Imp No. L“ B D.G.M. Y Static "Hg 4
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2o |
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P
. ANDERSEN IMPACTOR FIELD DATA

~
Plant Mﬁ Time

Nozzle Dia. _

rg. 1 ot EN

Run No. §;0 ’:D

Locatio ’ _ Avg. AP

Operator .\)£ Impactor Locati‘na‘ﬁ &Traverse Pt.

Date I"“Q\ ’8( D.G.M. No. \[; Pb

Andersen Imp No. D.G.M. ¥ Static "Hg
Stage No. 0 1 2 3 4 5 6 7 F “ T

35 18/C (507 317 (89 [0 (B 169 |

substrate No. [3H |

Dry Gas Orifice Meter
Meter Elapsed Ah "HZO ! Temperature Orifice Impactor
e Reading Time Inlet Outlet | S.P. - "Hg Temp

Traverse
Point

i~ (705400 195 1030 |28 | B |9F

2o 160 O3l 8l |03

0821 533 8.\ | 77|50 |03 |SHP— Vuke
%1

o.al |32 18 |2-9

3%

2808 17

73./-960 |90 o\l 20130 |[OQ

o |3x (%] 0.9 4/370)0 T S})AH?

0.9

124./23 | 96 o,,oll ¥ | ¢0

\ ”~

-~

11,4

i e -

Initin! leak check __ |

¥Inal leak check S1-Gel final

Net

Total H,0 Collected in Flask

Total Hyg Collected
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‘ \

R

Time

Plant A )’-:( YV\Q\\Y

? Location ;Q ')] B

(\

Operator

Date 17/:1,* b)] IO
Andersen Imp No. LF(QC_) e
(0 T '2‘

~D.C.M.

'§£'E§{ No.

Subatrnte No. [‘1" Zl

In

l“t’f‘-{ E25

Y

b

ANDERSEN IMPACTCR

Impactor Location _

‘ "7{

YLD DATA

ddeo
_ Run No. _b () “A _(___

Nozzle bia. _ }1

: Avg. AP
~ E Traverse Pt. &W 3%5
D.G.M. No. u ‘-z‘ ~____Ph 30 oo

_ Static "Hg +

B L

6194 /L‘Me?J 744 l‘(S“ 0

n

— S AR R N
Dry Gas Orifice Meter
Meter Elapsed Ah "1120 Temperature Orifice Impactor Traverse
Reading Time Inlet Outlet S.P. - "Hg Temp Point
B T — ’
165 O oz 126 172410.7 #3
. . RS S (’ 7 - 3>
Gy |5 W] | F2178 1O 3
Z~_2_61 | o [O2] 1/ |le 1O T 3
G332l e 10 21199178 1O, 2
_t’_Z?_JL | e 0 21176178 | O 3
644,54 B 7_2_\ 1Yo |go | oA >
I Ty Sy /
& S 1A eu [Roly oA 1 3
(520% 6| 6 SR 5)@ § D 0. CI 2
Nt L e —— =1 —
@&JLE{“ W TOA185 1S 05 5
. - - NS - ,‘ /, T f/
(COREITN WA =it N (N B B S
S s o s [l es 5
bog 07| o |02 132 IAN 1 Ce =1
. - ,\ & A
M e8| Lo |07 82; 50 10T | S
pgoon |y oz Ry s0 09 1 © | 5
55’5__8_7 o 221 X6 | RO S
ABiRY W N T W A g = . S
nitial leak check O, 019 QZ‘ @g“ #ﬁ J v S1-Cel inftial
Final leak check S{-Cel final e
Total ”.ﬂ) Coliceted in ¥Vlask Net
Total Hy0 Collected - - )
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@ly , ree Lot _

ANDERSEN IMPACTOR FIELD DATA

Plant Mﬂéﬁf/ﬁ?ﬂ/’ﬂ{ Time _OF ¥ 1] ’ E 9 Nozzle Dia. ,J <

Location 0 7 27"

Run No.  / OuT RUANK Avg. AP < OO0 S

Operator (= &'cV 5t ('L Impactor Location@MP X2 Traverse Pt. _S Idh kR ‘e
Date :!L‘l}b’l D.G.M. No. \] -3 Pb
Andersen Imp No. Y 65 D.G.M. Y Static "Hg -+
Stage No. 0 1 2 3 4 5 6 7 F T
subatrate no. |8 671067 | B ¥ | 5651666 |87 | 568 (867 |77
oo (o | 20ttee | o2 | ontesce | topnetor | sesverse
Reading Time Inlet Outlet | S.P. - "Hg Temp Point
356. 703 | © 9bgaoyoo | 50 | Ut | 0" |vade 2 comp
388. O g o‘ loco |So MY [.¢ (=)
1389.28 /0 0 o fo So |YyY .2
R 2N 0.1 50 |44 (2
B | 0. T cle o [5o lyy [
393.5 |J7- 7, oy S0 |¥3 [
395 & 3¢ 7 0 ) D Lo | Y8 i3
299 48 . ¥ 6. /0 So |50 /-3
40l.3¢ 157 6 ©-/0 5/ |57/ 1Y
oY 1 S 87 le,n |50 |52 |14 | >
“er Moo [ cw |90 ey B
3.0 |fof> |o (o |So |S6 .Y
Lig. 05|25 0 |oro |50 | 6O | 155
Yodga 1515 O-4y S0 [ 58 |. o
L39 ygo | 2/0.0 o0 |SY |5 1.80 \enllz/O

z=

Wt 1enk check

Total 1,0 Collected in Flask

Initia} lenk check l,/’.S/ &E’._:_.\ii*ﬁ' 0.002#3  JU. si-gel initial
/__/1‘(____5/__2_"‘_'_9(3 - 0.00k <&~ $i-Gel final

Total Hy0 Collected

Vet - /ZMLW?/JMMO%&{

Net
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Plant Im Ll //‘UC« :
7

%
FRART
2 Time

Pl

.-~ ANDERSEN IMPACTOR FIELD DATA
o) W\

Run No. | %‘\)\5

rg.

Nozzle Dia. QJBO

1l or '

2.35

Location LAl Ly Avg. AP
Operator 7| \;{5\{\ Impactor Location 5= - Traverse Pt. .
Date TEREN D.G.M. No. 25000t e 3O, V)
Andersen Imp No. / p.c.M. ¥ <= static "ig —Y.0.S
Stage No. 0 T 732 3 4 5 6 7 F “ T
substrare no. | /0% | 10 7] 10 201 wod 1 G[178 Jaos [l
UNwiticaney SUBSTRATES % &/
Dry Gas orifice Meter
Jeter | Elapmed | AR O | eeroutiet | sops g | Temp Tpotnt
856,505 | 0:qg | SV %7 [Me | 4y
353105 | 3100 5 e 47 .00
A5 b4 ¥ | Qoo 9.5 {435 | a0
49% 395 | ywoo 9.9 14319 k\—/\(;(,’«
H5% 3N | 4.00 74 {4 1.
G540 | \o!ov A 4 239
G0 OOy | oV 20, |43 -\
e 2\g | Moo N Wy 5 L4
T R a | v | Ao .
a0\ 650 | g0 0 W3 4.3 \
be3 590 | wiov TR
403153 | sroudl® 3 |47 SC ot
M« Te EAVAPTD W CUCLoNE PRI T
Foi 0T él,cm Note + O petloa del . Wk v e e
AL ,Z..AO)M orilomcl o /&/a’~ é/’ﬁ.».ma I\’/u;
.00 |

—
Initinl leak check ._O_t_Q_l

o) ~
Final leak check Y§f_?§;¥§tfi§)_m__'

Total sz Collected in Flask 7

Total ”20 Collected

<
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D

gt
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Si-Gel final
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- ANDERSEN IMPACTOR FIELD DATA

e Aokt A NS @ Tene

Locntion Q\V““ A\‘\ ___ Run No. ‘h\l“e"" b‘q“\kfrl Avg. AP 2.5{

Dia.

0374 (8 3K)

‘T ' operator | Qafélﬁ“* ___ impactor lLocation WkX  Traverse Pt. _—~
Date 19\3@:\ | D.C.M. No. 0003  py 303 .
Anderaen Imp No. = Z D.GM. Y ________ static "Hg ~175 1D
Stage No. 0 1 ) 3 [ 4 5 & ] 7 F “'T
substrate fo. | X108 115005611 84063 384 88970 | g
?%{9 “°°K‘g;2‘§- w| Z Urwtigh ) oned Wers
Dry Gas Orifice Meter
Meter Elapsed | &h "H,0 Temperature orifice Impactor | Traversec
Reading Time Inlet Outlet | S.P. - “Hg Temp Point
43,933 | O oMy | U |8 | MY
ERAY2E R T RPN U S
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RO T Lo I Y O L d. a:w,/ Lo~ = [0 .~y
] “iwu_w_ v 2 28 i S e ? DbetertcH) >N
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ANDERSEN IMPACTOR FIELD DATA

Plant S ornnit Time 09405

Location Stlw Run No. li g Vi
Operator | Ei%'\"w\ Impactor Location Ot "/
Date i 3"“%'( D.G.M. No. Vi V-

Andersen Imp NO.\L%‘AL-.&-QJJJ D.G.M. Y
7 (9

Nozzle Dia. H N0

Avg. AP

- Pb

rg. 4 Or

0. 00

Traverse Pt. QMP#’ 4

. Static "Hg Sae daZe Shasd -

Stage No. 0 1 2 3 A 5 6 7 F T —_\-n=
substrate No. |¢ 7C1// | /92 |1 931 /941/S 1i9e |1 T# \&/ 569& | T
ZQuipPeD w| CyCLoNE PRecVTTER Jg/q” £ /3 ;
Dry £as Orifice Meter
gleter | Blmmed AR 0 | e | srr svug | remp | Poimt
329 o4 0 0.{0 |to fs3r | 0N
334437 | 3.0 0.0 Ll |54 | OM
130 A0y -0 Al 62 |59 -
31\ A% \5-U c1o [es Ju " o
vy |35 (00 e (s | oY
335. ¢4 | 30-0 o0 {be b | 0-\
3%7.97 Y0 o 0.1 O 6o 69 | 0-4S
s g [y A FAN R S A U
SR Lo T g R IO S e R 2
36a.73 | /oo o™Nj oo 72 |7y |a s
36’%@ /Y. o O /0 b [72> o¥7) TR
313./ (2.2 | /0 |79 |8/ |0Y4g |ivio
375. 55| 20 |ofo |76 |5/ | 0 -¢f \9ul
b tre, T feth N Mee Al T e J&/p%fé
S AAT= ST I N A J
a’/e( 1 A Nm o BM - - ’ -
- ,'Inxtinl léak check _’3 AN si-Gel initial ™
- E1nal lank check - Si-Gel final -
T}al H,0 Yoticcted in Flask  ~ Net —
Total Hy0 Collected _ i
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APPENDIX E-2

VISIBLE EMISSION OBSERVER DATA SHEETS
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{ t-w .‘ Technology Division

@ Beclord, Magsachustis 01730 VISIBLE [MISSI1ON ODSERVATION FORM Page /ot_¥
(\/ {6171 275-5
Date / é/f’/ Company Name_ JLHMET
I4
Obuerver S&q[{l’& /Q,(‘(( z‘zg Location 5‘€/m¢7, /?,é

U.%. {I'A Renlon_

source: 3 Siacks  Joft end
of Cast hevse . _

Source Height: a ?5’ #+
Distance from Source: A 40D ft
Direction from Source: S

“Wind Direction: WeS/ Speed: ¢>- S  mph
Background({s) Used: (1)

———

(2) (3

Colors of Background(s): (1)

(2) (3

Color of Emissions: (1)

(2) (3)

Ambient Temperature: :["O of

Relative Humidity: <5080 >508[]
Reading Conditions: EngODFRDPRU

Comments: (Include Contacis) Observation Point: DO S LopON
DAty lovdy '
T / //

/
” ,{’ .
. Siqgn ature: __ \..//4/ uA e L/é'd’tk’

e Dato Lant C(,rf'fl(\ i;! ZEZ/ YD

Show: Sun, Wind, and North Arrow

oO_O. .
¢——- ‘Scsurcc ) j

/550 Observer
&

v 12



LLAnies

/A COMPANY
7N
7 ,/A LOCATION:

§é’/n:4zt AL

OBSERVER: 3 . 6’0&2:1,
DATE: ;/Qé/frz

2/

CAST: .
JimeOD] 0115 w Loca.} Color Mme (M) 0 115 30 -I_’.r*ocLogah &;{gf ‘-
{) 30 @) CO
I IO O 10
2 21 OOl olo
s BIOO 100
: W1 OO0 ©
2 1510 12O o
6 6 U TOT 1o
7 il Sl (el [e]le)
8 =1 OLOID 1D
9 39 O1OD D
10 wo | O (:) O OB
AR alolc|o o
12 2O 101010
ot - 310 nlolb
/4 1 OO O (6 TARPHOLE w OO | O 0‘#
L 101CIO £ slolololn
6 Q01O 0 w1010l olo
w010 O “1ol0[o]0
18 O C/' U 48 O 9 O O
1w O Ol 49 | O Clolo
20 O olo otololo ~
2 OOT O OO0
210101010 1o Clololl
B 1O1O o B 101 olo]o
2 (01 0]o s« |0l ololo
22 {01010 55 1O |© 0
26 YO1O 1O 56 10 [o o
a2 1t olo s7 10 fololo
2w OO O se V\Olo | o O
¢ 10O 1010016
COMMENTS: __
2) See legend for abbreviated words.
() Location of emissions applicable to a voof monitor: (E) East. (C) Center. (W) West.
¢) Color of emissions: (° "Tack, (Br) Brown. (R) Red. () Orange. (W) White. (G)

122

ray

Gray. .



/‘ COMPANY : j[)l—l,’dﬁ 7

< ot

3/

OBSERVER:
e AN\ oeation: S€lma 1//1 DATL: ///;Lla/?/
¢ bt
tiwegnl 01157 30 . Flz:q Cotor vime (M) 0 f1s 30 ‘oc A 1oca. [€alor |
// 0 (”] 0 @) 30 [D ) C)
Ol A o sy OL O O
210 OO 21Ol D
O (? O i) i leRle) .QIIA.K’_MF
4 (3 [” (i 34 C? OtV O :
| s OO 1O O
SO 1OVO 01 0100 1¢
1OTA0 w0100
s IOV OO wl Ol 7l o
O O ¢ > OO
10 LEX] (Y €A s 110 1O
1] (b Oio m | (O (f () ,
2 {0 w101 nlo e
s 1O LA sTOLOVO
o ole “ 1O Olo
s (00101 O : SLOVCIeC
16 0 OlOlC 46 () )0 )
17 1 Olo | D _ 101010 1o
1 OlOL 81OIDID DJ;L
oot T
20 M QO 50 ‘O 0 Hlo
21 OO D s Olo ol o
2 101010 2101 ol ol o
2 101010 SO OLOLO)
2 | ©) Q ¢ ss VOVTOL Ol
2w OO O ss L Ol olp 1o
26 1 0 O se {O1 oo
2 | OlO1O st 1ot ol ot
22 1 QOO e 1Ol ololp
101010 o514
comines: _ M /880 e A 20 {4 'J/m. West

Dar //3/
v Ve

C /[’(./'L/x/‘
/

ad See legend for abbroviae

1) Location

ol emissions
c) Color of emissions:

od words.

(B1) Black,

anplicable to a roof monitor:
(Br) Brown.

() Orange.

() Bast.
) Red.

(C} Center.
(W) White.

(W) West.

(G) Gray.

[,



e

Y/
, ‘ COMPANY : 4/\/}/"7f7 OBSERVER: - [{/aﬁ(
AN ention: _S8na, HL VAT,

SASTT

e e

.}Loca.jColor rime (M} 0 115 §30 |45 Proc. Loca. [€olor |

Time(] 011533074 4
o] D @) B

' HHOLOLO 3
2 p\C C/ 17
| OOV 13
s L AOVO -7 6xAY %
3 OJ% 15 NG | TAPHOLE o
s 151010 %6
7101010 37
s |O1OV\O 38
s 10100 39
o | OO 40
1] C) Cj C) 4
12 g (VO 42
13 O] O 43
wlotClo 4
15 1O O 10 . 45
w 101010 46
7 101010 47
1 f{ 48
19 4
20 50
21 51 S
22 52 ;
29 53 . )
24 54 |
L2 55
26 56
27 57
20 50
29 59 H

COMMENTS :

a) See legend for abbreviated words.

L) Location of emissions applicable to a roof monitor: (E) tast. (C) Center. (W) West.
¢) Color of emissions: (Bl) Black, (Br) Brown. (R) Red. (0) Orange. (W) White. {G) GCray.
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U’ Technology Division

e

C Am&.én:;*;‘;?ﬂ?.‘.’flm 01730 YISIBLE [MISSION CBSERVATION FORM Page Lof .
(6171 275-544 ,_,‘_-

Date /L L’ J/g ) Company '\Iame // /d///
Obuer Vcr & Z;/i - () c__‘/éV( Location _Azc‘ [ 1374 " //

U.%. tI'A Reqlon_

e ' -
Lource: éﬁé#”f/j[ King LI 7y

e e e -

Source Helght: AR AN t+
Distance from Source: T Ty tt
Direction from Source: << VU"

Wind Directlion: V{]/,g_/{/j Speed: ¢ -5  mph
Background(s) Used: (1) A,-;;;/' /Q[Q,«._J;,’:‘./;’

(2) (3)

Colors of Background(s): (l)‘,_-q"/\"/;l/

(2) (3)

Color of Emissions: (1) L/'/”_K

@ (3)

Ambient Temperature: (,»j of

Relative Humidity: <508 >508[]
Reading Conditions: cx[]GD@rR[]PRD

-t e

Commente,: (lncludo Contacts) ODbservation Polnt: 577 Grace0d ),

2ICSPY J’LJ aerks s Dot 7w /)J/Lur/ LT

y vy A . ! . 4
f ‘fl{}"”"‘( : N i 1_’ ’ZL \.:(/(/Y.

——.:-—L/ ‘ Sliagnature: 4), ,»//[// /7/ f/,(
— — e e Date Last Certitiad: /?/Jf/d’/

Show: Sun, Wind, and North Arrow P s A vsr ) Fort
J—T7, 0070 7t _"/,j\;-

/ : Source /

Observer
140°
Ny [
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{A company___ f)FA ) OBSERVER: O 4!!1

[ )
\

. 4L
i //\ LOCATTON: C,(('ﬁf v ML DATED / 2/ /

CAsT: / -/
Time(M)} U 15' 30 Aﬂ Proc.]lLoca.fColor Time (M} O 15 Y30 145 .;fgc} Loca. égfzr;
:} 1) . ‘ 30 B’
1 31
2 3
3 33
4 34
D 35
b 36
7 37
g 38
9 19
10 40
1] 41
12 42
13 . 4% k
14 4
15 - 45
6 46
17 47
S 48
19 44
2 AN
21 51 (j (7 /) ’:)
22 52 (’) /) () /‘)
23 ST
24 sa { OO0 1O
25 s 1oL OlOY O
26 LRI e
21 oo
20 0L OO
g 5y [ [} (‘\ L»”
COMMENTS: - -
a) See legend for abbrcviated words.
b) Location of emissions applicable to a roof monitor: () ¥Fast. (C) Center. (W) West.

¢) Color of emissions: (B1) Black, (Br) Brown. (P) Red. (0) Orange. (W) White. (G) Gray.
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) B
'/' . - \/ﬁ, ! s g “njé
comrany: £l AL OBSERVER: " y/der &l g A ot

™~ —~ - 7 T e >
/\\ LOCATTON: Q;T'g’;%w 2 DATE: //Zﬁ 7—/! /

_CAST: ‘
Lime ) 01157 30 . 1oca color Time () Loca. |Eolor
/O o {) 1) 30
OV A ¢ N
2 e VO N/ : 19
} Ao Az 19
s Vol el 2
s () Q10 3
o L OO 26
A0 1e 17
s VOO 3¢
N\ O 34
1) ?) Ck ' 40
n 1ol el 41
2 OVOVD 42
s LA OV 43
e VOVO "
15 {o L [’ J 4 |
XTI

O™ ') 47 X \/k/
_ . SO0 D

KL’/’/ Y 1o S12106 s fl) 010 |7
. <t A on SONOVON VO
9,

20 >/ "‘>< )<
~J

=1 {;*; \ S OLOL G
N Tt
2y ) ) 53 |/ f><
20 YA 54 )‘( ’
\
X

) / ’ Z 59

s % L
26 ><> ><. >K: 56 :<;

s 4 SN I
27 Q) 010/ s 1O 12 1o
e IVANe 5e 1 () U OV ol
o L OO 59 1ol 707, 1)

- {/ L) () ( i
COMMUNTS: /00 27 iy EROL SF a8 Ll ‘py S'M/
7 g . % - L L 4 :

yTam ',/ Lt RN /'/; L’/ 1 ,\“[ .

4) See Jepend for abbreviated words.

L) Location ol emissions applicable to a roof monitor: k) East. (€) Center. (W) West.
) Color of cmissions:  (B1) Black, (Br) Brown. (i) Red. (0) Oranpe. (W) White. (G) Gray.
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r
’A compANy: AL/ /7"/ %4
S'{,)(-//', Y /§A—

LOCATTON:

7 -

OBSERVER: S Aaber 727
AT Y 74
Sl

DATE:

7/ %

CAST:

Time (M) O 115 .Jloca.]Color Time ) 0 30 V45 f;r:;c'.' loca. (tm-
// 0 C) /4 Wl & OO

O O A E Ol

A& e v WA oAV,

; ,_7. & nle O

s | T 36} (D OlO

5 1 (V1O 35 ] ¢ Ol X

o LV 30l Ol

e 37 |00 (4 (

g { () el ol ot ol

BlAR 394 /> A

w OV 60§ A O

o 61 | (O 10

2 L 52 1) (YO

Ly C) (. 43 / (j >

T Q s f Cob e

N 4 [ ! slolo e

e YO 46 | o n)

e J 1 B ol

w (A s ololo o

19 (. (N 49 O nve

w0 VN 50 {¢ ) BN

ARIEATE 51 ¢ () [1)

22 [V 521 /) Ol

20 L CA (7 53 1 /) () /]

26 L) C SN (A OV

25 {0 C/ 55 U : OV

b C? C %13 OVON Far a'/’//'c'c»al/\)/ilﬁ

27 (U 57 | () o 17 A

w1419 RIEE s se [ oo lsd

29 {7210 '1 i I ER R ﬁvﬁ.’u Aot | LAt
COMMENTS - . ("7,._”,3(, PIAUT e

4) See legend for abbreviated words.,

b)) Location of emissions applicable to a roof monitor:
) Color of cwmissions:

(B1) Black,

(Pr) Brown.
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(K) Red.

(1) hast.
(0) Orange.

(C) Center.

(W) White.

(W) West.

(G) Grav.



p

Ve
o Lo /') ‘
/ COMPANY * //Z/Z 7 OBSERVER: S. Zflﬂ/z_»ﬁ?(_,

”,,/,./A\ LOCATION: '\\()(77',4‘;, gd LATE: ;/ < 7;’/ Jy/
' wr PRI PRy .
Cime(M)) O 15 30 1 .lLoca.] Color Time (M OY'IS 30 Y>L6ca:“E;I;} '-
N nlsds 1o 30
] o luyy 31
2 32
3 33
4 34
2 35
6 26
7 37
8 38
9 39
10 40
1] 41
12 42
13 N 43
14 - b
15 b 45
16 46
17 47
o 48
14 49 ﬂ
20 50
1 2] 51
i 27 52
R 53
24 54
25 55
26 56
27 57
24 58
29 _n59 ﬂ

COMMENTS :

a) Sce legend for abbreviated words.

1) Location of emisstions applicable to a roof monitor: (E) East. (C) Center. (W) West.
~} Color of emissions: (B1) Black, (Br) Brown. (R} Red. (0) Orange. (W) White. (G) Gray.
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i g "‘ Technotogy Division

- 2173 Burlington Road
( - (\A HBedlord, Massachusetts 01730
SN (617) 275-544

VISIBLE [MILSION ODSERVATION FORM

Page _Z_ofj,

Date j/;? }/,g / Companry MNane /Z?L)qMﬁ
frmetf
NbLerver :éaﬂé'dg M__ Location S‘é/&nal L
U.%. tI'A Reqlon_ o ’
Source: Cj_?‘{]/ /‘:'[() l/,f{
3 Stucks for. Mp2 FCe,
Source Helght: a 200 t4+
Distance trom Source: 2§00 wZ$ETA/ ft
Direciion from Source: \iJ S w
Wind Direction: MW/ Speed: O~§  mph
Backgqround(s) Used: (1) S,ﬂ ____
(2) (3 r
Colors of Background(s): (1) [2| xg.
(2) (3
Color of Emissions: (1) H;b* brown- gep .
(2) (3) -
Ambient Temperature: /54 - of
Relative Humidity: <508[§ >50% (]
Reading Conditions: ex[JGo[JFR[]PRI]
Comments: (include Contacts)

Show:

Observation Polnt: g QYOL&AIC
T I

Y

A
Slgnature: \/d/if‘bfé\& C?. /{)?gd/ﬁ/(

Date Last Tertlfiad: /O//QJ:/ £0
/

““‘*:!‘ Source
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v

I‘A COMPANY : HLIAMET OBSERVER: .odstdna &47‘5&

;C/\ LOCATTON: /‘;é’f/ﬁz?, ﬂl-~ DATE: //’/‘2?/’/?/
EAST — _ "
Chime (MY 0119 1 -. |loca.] totor Time () 0 15 ¥ Jroca. [éolor
0 307 128 1
| WwWlrsol on /o
) /el o0
| 311504 52
4 130129
5 151 50 30
6 36} 25 252
j 3712525
5 32 | 401 30
9 39 1 261 29
n 4ot 2oy /5
11 AR VAV
12 42 1251257
4 13 631 )5\ /5
14 44 |Zo /8]
/é: 15 { OO - AR VAVZ
lh Yo 6l 15
U o T
10 I j 48 ( f
1Y 0 [) Y =%
o} { 501 6715 125
2 | 51 ) /slssl /6 0
22 | ( 52 1/¢ /0 V0 Vo
oy | () 53V nt’e /o Vs
miE T I00 Y Aot €. sé Vo Jrelse | 5
: ) { 2 £Ar stk # faa 5516 1415V
2 V40 Jite Red. 6 1141518
2 /ot Lsrlelslelo
NI 8 | O pL O Qﬁ
29 |/s0 Pleieiolo

COMMENTS : 0 A/uw /&MM(/)M 24 d/mf N /704./?

[} f‘“/ &t/u(f (1..155/0/75 /5/4/1;11 Ly WA /o%m ,//M, 9/% U,
rear  fhe  for Ve 2 %QAMW 5/44(( T4 was veribved Shat A Qacg

a) Sce legend for abbreviated words. 4"‘ was frired on al’m')f 9 30-
1) Location of emissions applicable to a rocf monitor: (E) East. (C) Center. .(W) West.
¢) Color of emiasions (B1) Black, (Br}) Brown. CUR) Red. (0) Orange. (W) White. (G) Gray.
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/I~ Vs
,»A COMPANY : /;L&’MET OBSFRVER: S . ﬁ”ﬁzf”’L /

f(/\//-\ LOCATTON: 55"/-'%//?, gL DATE: {/ 20/ ¢
CrsT: . e aa _
imen) 011 Loca.| Color Time ] 0 115 130 145 § proc ] toca. [eotor |
AL o} O] o 30
Ll s 11
2 157 o 4
1 O o 13
1L <] 34
s Uy O -
6| O] O "6
1L OLO 37
s L1 5 acinla i
9 () 0 Jk[ ,} 39
w | OV 7 Fedos: o ¢ 40
LI il
12 i
14 43
14 44
1o " 45
b 46
i/ 47
12 48
D 49
20 50
2 51
22 52
23 53
24 54
25 55 ;
26 56 :
Y, 7 -
g _..4‘ 5¢
i 59
COMMENTS : . }
a) See lepend for abbreviated words.
b) Location of emissions applicable to a roof monitor: (1) East. (C) Center. (W) West.

¢) Color of cmissions: (B1) Black, (Br) Brown. (k) Red. () Orange. (W) White. (G) Gray.
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APPENDIX E-3

PROCESS OBSERVER DATA SHEETS
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INHALABLE PARCULATE FIELL CAMPLING PROGRAM
Interlaks~ Llnc, Alame*, Selma, AL
FPA CONTRACT No., $3-02-3157, Technical Directive 008

OBSERVER: O fPaten

PROCESS DATA DATE : \)Lg } §/
- T [ ——— e e
Time Process  {Magnitude ol |Percent Comments
Emissions Capture|
By Hood

- — ———

@ Chage, |V HE '@f@mPﬁﬁﬁaﬁwu

2virairs Covme ap
I N . -*_.___.*_ﬁam ZLZM‘LM_M At

Utlek tsths Ha  pog

S SRS T s, Tl e ——

K-A‘J’j_t_/%’f"?’f_,

R S

/.02 S*/vtj_njﬂp

R Ve Sak Jares
ST N 7T
ot l} mﬁ ol Aiﬂa :

| ]
| ('“'f = Wd i
| i _ B ‘ —
|
1
|

} ) M ﬂ«u Leas QG” :
1o => Jap ;o_»:%_ -&ML&.._&E»&'( il
100?0 \ olu-a.m—a S"Job«a ‘

Lwd
“f1;+2¢~ _ﬁJ% I | 5&; é

1 bu41¢¢' P e See .
1 IZ',J Chusyiy | e

1

LE = Light emissions; 5 to 25 percent opacity
ME = Moderate emlssions; 30 te 60 percent opacity

HE = leavy emissions; 65 to lO0O percent opacity
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INHALABLY, PARUICULATY FIELDL

Interlake
EPA CONTRACT No.

lue,  Alame*,
ch-02~3157,

JAMPLING

Selma, Al

Technical Directive Q08

PROGRAM

S Beaton

OBSERVER:
PROCESS DATA DATE : ( / 2 8(/ 174
. S - —
Time Process iMa nitude of {Percent Comments
Emissions Capture
By Hood
Cc\(»\?}l No NJ
VY28 ) Bhacked | twerpue | 1607,
£ Ch.
e O N S
. 1) 2! V!
9315.55 ] (
2 Iz I
Milbedoy |
Grzyy " )
(fagder " JooTe
—_— — e ——— e % —_—
7 I? n 2 1/
A e e i —— et et . —_—— .._T..,.____ ——
! p
' . /' ’ ;
4 9;7,19:..254-__- e _i e
T-1ne8 " " .
——— et ——
1 ‘ /&WT gu«aﬂgwww/
442 y¢ | 807 ! By
alu?g px _/O‘tuu? o™ fup,
e R Al T —p=—" e
- , L Han clf,wu_(vf o™t Lol Zf‘wﬂ'f—c
Q.WWJ,V ()Jﬂt'f\%' {Ji%ml[ . 3’079
LE = Light emissions; 5 to 25 percent opacity
ME = Moderate emissions; 30 to 60 percent opacity
HE = Heavy emissions; 65 to 100 percent opacity
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INHALABLE PARTICUTATY. FIELI “AMPLING PROGRAM
Interlake inc. Alame*, Selma, AL
EPA CONTRACT No. 68-02-3157, Technical Directive 008

OBSERVER: O ° M

PLOCESS DATA DATE: ( /2 ¢ / g/
Process Magnitude of jPercent Comments
Emiscions Capture
By Hood}
EwbD Vs
Aok
4. 49 Sk 1] .
, | ‘Sm)\ SP‘I aJ H B(’_“ ’—* 0\1‘1 L“s'I‘-J .po.‘ ‘0\ ’COKPL SCCO?dﬂgl
ff.s‘o %«a«ﬂ%z B wnsf O 70
_lewnp
952 | “stokiout [¢0],
Mgy
:5'3 C\/’OV )n
? - j " _ JOj | M by (A dm&o_/‘
) o
10001 | chrgeesy Rt
SNSRI S S —
Vel «
’b\oz_ '.)‘} b in * QTL*“"‘ 5! &9 7D {
—— -; ——— - ’3 i § [asa
. \ 3 Ve | . A 305,
LD.C)} 'E‘E'I’[f;_c;ﬂ__-_i;__.._ b/}tgﬂ\'fw )__ P /
€10Db ol }(
Lm"_()_ff__éfae’ir_l(_f“ rown J: ) o0,
\ .| H Swoke
10.10 W"‘*g lef+ wag §L<

_45

H St :0( 0

\;P
fa/‘&wlj j /e ?b

ch (,){*041 »—W\O»\l e 28R hOaweﬁ‘ CAMICS (0

LE = Light emissions; 5 to 25 percent opacity
ME = Moderate emissions; 30 to ~0 percent opacity

HE = Heavy emissions; 65 to 100 percent opacity
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INHALABLE PARTICULATE FIFL]

* - 'PLING PROGRAM

Interlake Inc. Alame-, Selma, AL
EPA CONTRACT No. 68-02- 3157, Technical Directive 008
OBSERVER: S° fReo
PROCESS DATA DATE : ,/29[ ¢/
Time Process Magnitude of {Percentf Comments
Emissions Capture:
By Hood
E LD )
0% STOEIO G /o0 L
o' 1 STormob
) L RiGH si10€ /bb o
b’ E0D filse S Hom;/jo& THe TAPHOLE
2o STOK 1106 . °-2 . )
) CWARG 106 V”LE In THPPIOG EMISSIons  Flowing Op
1 oD Whele Leo. Aada THE _GRATES) AND OVER THE KAt icp <.
Lom [TAPeOb-
1 omele $o |l Pui] see %uu hit
2s4 ems o M wo H SLde ctthed e, -
“.{...ii.“.___;&'j“iﬂ.%ju . Z; LSS une o 4&#« -
2B T WPAD ey Tide THE @LLG‘ vy /Mo( s
WL Stucks of Jha o2 Feeo gud” YE's tiuece |
L4 (090 [ |KoT i peereon 9 PosiTion)) ;
Fan 15 | Wer| o), | g
{ Eﬁ
- — {43
i
4o — i i
b
| ps

LE = Light emissions; 5 to 25 percent cpacity

ME = Moderate emissions;

HE = Heavy emisstions; 65 to 100 percent opacity
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INHALABLE PARTICULATE FIELL S9TLING PROGRAM
Interlake Inc. Alame -, ‘elma, AL
EPA CONTRACT No. 68-02-3157, Techiical Directive Q08

OBSERVER: S amdra (3@.-‘1".

PROCESS DATA DATE: ;/29/?1
Time Process {Magnitude of Percent Ccmments
Emissions Capture
By Hood
n
4 ? 7y
. ] Smoot+h
Y Smel ’:] O/ﬁhaa"un /00

Starbma fo ‘
\) 3L & Flaw ug on bocleside

S‘{‘OKMT /o0 o /'&W &&'4@%

II'y3 ] L

/v | Smerting

T ,| viea BRET

5% | charging o | [OR] o
_ C ; appeirs 4o be using an

200 £ oo air blowe, . J

1

TS Aot A ts St resall

.00k bk’mnj.

eve DBorn N7A s/, T —
1 12 (:U&M e *r&phaﬂ .-‘U{_E-

T T e o T
0 JsmeNewy |7 eun |
T TS
I2. (17 4o HE o 70"17‘0 70 m /y‘%o_ 3 ‘;@b: Sc'u.;(

. ; Iy & v | }
LE = Light emissions; 5 to 25 percent opacity \-IZ\P )TU@ Braka 904\ ‘
ME = Moderate emissions; 30 to 60 percent cpacit.

HE = Heavy emissfons; 65 to 100 percent opacit: ¥
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INHALABLE PARTICULATE FIELI' >*'PLING PROGRAM
Interlake Inc. Alame*, i‘elma, AL
EPA CONTRACT No. 68-02-3157, Technicsl Directive 008

OBSERVER:
PROCESS DATA DATE:

Time Process {Magnitude of PercentT Comments

' Emissions |Capture
- By Hood .
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220 e VVHE 5010 ”’W ?tiﬁ;'““ﬂ Loy o2,
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AW SSIAhS

LE = Light emissions; 5 to 25 percent opacity
ME = Moderate emissions; 30 to 60 percent opacit -
HE = Heavy emissilons; 65 to 100 percent opacitwy
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INHALABLE PARTICULATE FIFLI. . 4191.ING PROGRAM
Interlake Inc, Alame . selma, AL
EPA CONTRACT No. 68-02-3157, Te: hnical Directive 00R

.
OBSERVEﬁ: GRronp: <

PROCESS DAT# DATE: (\2%|%)
Time Process {Magnitude of Percent Comments
) Emissions Capture
By Hood
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LE = Light emissions; 5 to 25 percent opacity

ME = Moderate emissions; 30 to 60 percent opacity

HE = Heavy emissions; 65 to 100 percent opacity
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