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SECTION 1

INTRODUCTION

The purpose of this program was to establish size specific particulate
emission factors for the ferromanganese furnaces at Roane Ltd., Rockwood,
Tennessee. Furnace Nos. 3 and 4 at Roane, Ltd., are open submerged electric
arc furnaces rated at 9 to 1l megawatts (MW) each. The furnaces were
producing 76 percent ferromanganese alloy during the February 1981, 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 modified EPA Method 1-5 procedures, Andersen

cascade impactors and the dual cyclone sampler developed by Southern Research
Institute.

Entropy Environmentalists conducted the total particulate testing 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
utilized EPA Method 1-5 procedures modified to include an absorbent trap
(XAD-2) between the first two 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 for at least one tap to tap cycle.



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
emigssions from the Nos. 3 and 4 furnaces at Roane Ltd. In addition, dual
cyclone sampling runs were performed at the inlet sampling location. A
sumary of results of the combined efforts of GCA/Technology Division and
Entropy Environmentalists is presented in Table 1 and Figures 1 and 2. These
results were prepared using the total particulate data and the impactor
derived size distributions; the results of the dual cyclone sampling effort
will be presented later. Research Triangle Institute analyzed the total
particulate data that were utilized in the size specific emission factor
calculations. The report to be published by RTI should be consulted
concerning details of sampling and analytical procedures and other results and
discussions. 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.
Each of the 12 baghouse compartments (15 feet by 24 feet) was sampled
immediately (5 feet) above the outlet of the bags at a single sample point.
The gas flow in each compartment was below detectable limits; less than 0.002
in. H90 velocity pressure; therefore, isokinetic sampling was not possible.
Also, each compartment was tested only 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.

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 controlled
emission rates are questionable.



TABLE 1. SUMMARY OF TOTAL PARTICULATE AND PARTICLE SIZE
DISTRIBUTION TEST RESULTS, ROANE LTD.,
ROCKWOOD, TENNESSEE

Average Average
inlet outlet

Total Particulate Emission Factors

Mass Concentration mg/dscm 253.2 3.22
gr/dscf 0.11 0.001
Mass Emission Rate kg/MWH 4.75 0.08
1b/hr 209 3.39
Process Weight Rate kg/Mg produced 14.2 0.24
1b/ton produced 28.4 0.48

Particle Size Distribution®

Cumulative Z mass <15 um dsg 94 83
<2.5 um dsg 62 40

Mass Emission Rate 1b <15 um dsg/hr 196 2.8
1b <2.5 um d5¢/hr 130 1.4

Size Specific Emission Factors

kg particulate <15 um dsg/Mg produced 13.3 0.20
1b particulate <15 um ds5p/ton produced 26.7 0.40
kg particulate <2.5 um ds5g/Mg produced 8.8 0.10
1b particulate <2.5 pm dsg/ton produced 17.6 0.20

8Results based on cascade impactor data and EPA Method 5
results reported by RTI. Dual cyclone sampler results
presented later.
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Figure 1. Average particle size distribution, uncontrolled ferromanganese
furnace emissions (baghouse inlet), Roane Ltd., Rockwood,
Tennessee.
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Figure 2. Average particle size distribution, controlled ferromanganese
furnace emissions (baghouse outlet), Roane Ltd., Rockwood,
Tennessee.



The field testing program was performed during the week of 10 February
1981 while the two furnaces were producing ferromanganese at a rate of about 8
tons per hour. The average total electrical load on the furnaces was 20
MWH/hr and testing was conducted only when both furnaces were operating
normally. Testing was performed during all phases of the refining cycle
including continuous charging, stoking and tapping.

The results of the process and visible emissions observations indicate

. excellent capture of emissions by the canopy hood since only 6 of 482 furnace
shop roof monitor opacity readings were as high as 20 to 25 percent.
Observations of the baghouse roof monitor also indicate excellent control of
emissions since only 2 of 472 readings were greater than 0 percent opacity.



SECTION 3

PROCESS DESCRIPTION

The Nos. 3 and 4 furnaces at Roane, Ltd., Rockwood, Tennessee are
submerged electric arc furnaces rated at 9 to 11 megawatts each. During the
test program, the furnaces were producing ferromanganese alloy (FeMn). A
schematic of the furnaces and pollution control system is provided in
Figure 3. The furnace vessel has an inside diameter of 19 feet and an outside
diameter of 29 feet. The furnace is 7 to 8 feet deep with an additional 6
foot depth of lining material. A hexagonal shaped hood is fixed 5 feet above
each furnace and is connected by two offtakes to a 9 foot diameter main duct.
Exhaust gases are drawn through the main duct by one 250 horsepower fan and
fifteen 5 horsepower fans at a total design rate of 260,000 acfm at 500°F.
The gas is then forced through a positive pressure baghouse and vented to the
atmosphere via a roof monitor.

The furnace is charged with raw materials automatically and continuously
through weighing hoppers and choke feeders. The charge mixture is typically
composed of: 76 percent manganese ores, l.5 percent fines, 4 percent remelts,
2.3 percent gravel and 16 percent coke.

Stoking, the mechanical leveling of the charge, is performed frequently
to prevent the occurrence of blows. A blow occurs when gasses trapped in the
mix escape rapidly. Blows often occur near the electrodes because the mix
descends more rapidly and loses porosity where the refining and melting
occurs. During stoking, the mix is pushed from the perimeter of the vessel
into mounds around the electrodes. Stoking is usually performed before and
after tapping.

Tapping occurs approximately once every 2 hours. This is accomplished by
poking or drilling the carbon-paste plug out of the taphole area. Generally
the tapping process lasts about 45 minutes. The molten metal flows into a
transfer ladle for subsequent casting in chills. A tapping skirt extends out
over the taphole to direct emissions into the canopy hood above the furnace.
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SECTION 4

SAMPLING AND ANALYSIS PROCEDURES

INTRODUCTION

Emissions generated dyring the ferromanganese refining process are
evacuated to a positive pressure baghouse. Prior to initiation of the field
sampling program, facilities for traversing the horizontal duct were rented
and setup by GCA/Technology Division. The baghouse inlet sampling location
was appggximately 10 feet above grade and sampling was performed from a
platform underneath the circular duct. The sampling points were located 8
diameters downstream and 5 diameters upstream of flow disturbances. Both flow
disturbances were 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

All 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 spectral grade acetone. The
glassware was air-dried and capped with Parafilm. All 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 and cyclones were prepared for sampling by cleaning with soap
and water, then rinsing with DDI water and finally with acetone. All particle
sizing train dry gas meters and orifices were calibrated according to
procedures outlined in APTD 0576 prior to sampling.

CASCADE TMPACTOR 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 eact foil liner was folded back
during desiccation. Initiasl 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 environment
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 nozzles and obtain the data necessary to perform
isokinetic sampling.

Four sample points of average velocity near 0.7R (R = duct radius) were
determined through use of the preliminary traverse data. The proper nozzle
size and sample train flow rate were selected and single-point cascade
impactor sampling was performed during each Level 2 test run. Only one of the
four sample points was sampled per impactor run and typically four runs were
completed per Level 2 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 front 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 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 turmed
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 rum.

Upon completion of each sample rum, 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
80 as not to disturb the particle distribution.

10
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Two types of preliminary impactor runs were peri.rmed. 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 cyclone precutters were
operated for the estimated length of time necessary to sample 50 mg of
particulate. Upon recovery, substrates were examined and sampling times
adjusted according to the degree of loading observed. Also, 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 after visual inspection.

DUAL CYCLONE SAMPLING

Preparations for sampling with the dual cyclones consisted of the same
washing steps and filter weighing procedures as the impactors. The newly
developed series cyclone designed by Southern Research Institute, Birmingham,
Alabama, and built by Sierra Instruments, Carmel Valley, California, was
operated simultaneously with the EPA Method S5 train at the inlet sampling
location only. The two cyclones in series have size cuts of 15 and 2.5 um
when operated at a nominal flow rate of 0.8 cfm at 300°F. The cyclones, as
shown in Figure 5, are operated with the same equipment required by the
impactors (as shown in Figure 4). :

Prior to each sample run, the train is assembled and leak checked to less
than 0.02 cfm at 5 in. Hg. The cyclones are then inserted into the duct with
the nozzle pointing away from the flow. The sampler was operated simultaneous
(+ 5 minutes) with the Level 2 sampling. Upon start-up, the nozzle was turned
into the flow and sampling was conducted at one of two points along the
traverse. When the EPA Method 5 train completed one-half of a traverse, the
nozzle was then moved along the same diameter to the other 0.7R sample point
without shutting off. Sampling continued at the second point until the end of
the Method 5 traverse.

Sampling at Roane, Ltd. required a 45° from vertical orientation of the
sampler. In this position, the sampler is upside down; that is, the
collection cup is above the body of the cyclone. The procedures manuall
indicates that the flow through the sampler should not be terminated until the
cyclones are approximately horizontal. This would require sampling some
ambient air during each run while the sampler was removed from the duct and
properly positioned. It was determined in the field that unless the
collection cup was over 1/3 full, the sampler could be shut off when in the
45° from vertical position without substantial loss of particulate. Sampling
was terminated several times during each run for port changes and process
upsets without removing it from the duct.

12
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The dual cyclone sampler, fitted with a backup f.lter to collect
particles <2.5 um, was first operated for 70 minutes at which time the backup
filter completely plugged requiring the train to be shut down. Upon recovery
of the sampler, no dry catch was recoverable (due to the shortened run time)
and only rinse samples were coliected. The backup filter was eliminated for
the subsequent two runs which allowed run times of greater than 200 minutes.
Enough particulate was caught in the collection cups to recover dry with these
longer run times. By eliminating the backup filter, particulate less than
2.5 um probably travelled through the probe and connecting hose and was caught
in the filters before and after the silica gel trap. It was assumed in the
field that good quantification of the first two fractions, >15 um and 2.5 to
15 um, would allow subtraction from the total particulate results to obtain
the <2.5 um fraction lost by elimination of the backup filter.

ANDERSEN IMPACTOR SAMPLE ANALYSIS

At the conclusion of each test run, each impactor was carefully
disassembled and the nozzle, impactor expander section and cyclone precutter
(if used) were 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 maintained., 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 Reduction System'
(EPA-600/7-78-042) as developed by SoRI. Example calculations used by the
programmable calculator are provided in Appendix B.

DUAL CYCLONE SAMPLE ANALYSIS

Recovery of particulate collected in the cyclones was initiated by
dismantling the cyclone stages. The sampler was kept upright at an angle of
45° from horizontal during dismantling. Dry samples were recovered from the
collection cups of Cyclone X and Cyclone III. After removal of the dry catch,
the cyclones and connecting parts were rinsed three times with acetone into
one of two sample containers.

14



The nozzle, body, collection cup and top haly of Cyclone X were rinsed
into one container; the connecting tube, canister, outside and inside of the
body and collection cup of Cyclone III were rinsed into a second container.
The samples were labeled and sealed for transfer to the GCA/Technology
Division laboratory for analysis. Upon receipt at the weighing laboratory,
the samples are logged in and aliquotted appropriately. The dry catches were
desiccated for 24 hours before weighing. The rinses were dried in a hood at
ambient temperature in preweighed beakers and desiccated to constant weight.

Data analysis was performed by entering the relevant data into a
programmable calculator to determine isokinetics, grain loading, etc. Example
calculations are provided in Appendix B~2., The size cuts of the cyclones as
used in the field were calculated using the calibration factors and equations
provided by Southern Research Institute in the operation manuall and through
previous phone conversations.

PROCESS OBSERVATIONS

During field testing, a GCA process engineer was positioned inside the
furnace control room. From this vantage point the process engineer performed
the following:

° Notified the test crew by radio when to start and stop so as to test
only during normal furnace operating conditions.

' Documented 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 were given to GCA by Research Triangle
Institute in the form of daily process data sheets, at the end of the field
test program.

Visible Emission Observations

The degree of emissions escaping capture by the canopy hood system was
visually evaluated in accordance with EPA Reference Method 9 as published in
the Federal Register, 40 CFR, Part 60, Appendix A. The VE observer was
certified by EPA within the previous 6 months by the certification technique
specified in Method 9. The observer was positioned outside the furnace shop
and recorded opacity of visible emissions emanating from the furnace shop roof
monitor and also the baghouse 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.

15



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. In addition, the Analytical Laboratory, the
Environmental 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.

The number and scope of QA/QC procedures used in this program precludes
completely detailing them here; however, some key points should be mentioned.
All beaker and filter weights are replicated until constant (+ 0.5 mg); sample
trains are calibrated both before and after a test program to insure AH, and
Y integrity; and all data, calculations, and results are reviewed by committee
for accuracy. For details concerning all procedures used, please refer to the
Division QA/QC Manual, Parts 1 and 2.
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SECTION 5

TEST RESULTS

INTRODUCTION

The field sampling program was conducted during the week of 10 February
1981. The program objective, to develop emission factors for ferroalloy
production, was met by completion of 6 total particulate (Level 2) runs and 16
cascade impactor runs at the inlet sampling location. Six impactor runs were
completed during four total particulate runs at the baghouse outlet
locations. The shorter inlet impactor runs were conducted at various times
during the production cycle; however, the longer outlet test runs were
conducted for complete tap to tap cycles or more. 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 were 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.

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 particulate removal efficiency, Example
calculations are provided in Appendix C.

As described previously, the outlet tests were conducted at poor sampling
locations, only about 5 feet above the bags. The emission rates and baghouse
efficiencies presented in Tables 3, 5 and 6 are therefore less viable than the
inlet test results. Outlet emission factors are also questionable because
outlet gas flow rate could not be measured, only calculated based on inlet gas
flow rates and temperature drop (assumed to be dilution air). The error
associated with these test results is carried into the next two sections of
this report where the total particulate results are used in calculating outlet
size specific emission factors.

17



TABLE 2. BAGHOUSE INLET LEVEL 2 SAMFLING DATA,
ROANE LTD., ROCKWOOD, TENNESSEE

Run No. 18 2 3 4 5 6
Date 2/10/81 2/11/81 2/11/81 2/11/81 2/12/81 2/12/81
Start time 09478 0940 1323 1605 0955 1358
Stop time 1540 1140 1503 1755 1305 1600
Net sampling
time, min 96 96 96 96 96 96
Stack Temp., °F 183 178 174 165 171 180
Stack flow rate
dsm3 /minP 5894 6182 6202 6283 6208 5982
Stack flow rate
Am3 /min® 7502 7830 7797 7775 7545 7389
Volume collectedb
dem3 0.5955  0.6422  0.6618  0.6711 0.6677  0.6363
% Isokinetic 87.9 90.4 92.8 92.9 93.6 92.5

8Run interrupted by furnace shutdown from 1017 to 1145,
DMoisture free and at 20°C and 76.0 cm Hg.

CActual flow rate at stack conditions.
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TABLE 3. BAGHOUSE OUTLET LEVEL 2 SAMPLING DATA,
ROANE LTD., ROCKWOOD, TENNESSEE

Run No. 1 2 3 4
Date 2/10/81 2/11/81 2/11/81 2/12/81
Start time 09158 0920 1308 0945
Stop time 1610 1248 1655 1325
Net sampling
time, min 160 160 160 160
Stack temp., °F 165 145 135 133
Volume collectedP
dsm3 3, 3895 4.2730 3.8681 4,1258
Gas flow rate®
dsm3 /min 6870 7980 8510 8290
Compartments .
samples 2,3,4,9 1,10,11,12 5,6,7,8 5,6,7,8

8Run interrupted by furnace shutdown from 1017 to 1145.
bMoisture free and at 20°C and 76.0 cm Hg.

CEstimate based on inlet flow rate, ambient temperature, inlet gas
temperature, and outlet gas temperature.
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TABLE 4. TOTAL PARTICULATE TEST RESULTS (BY RTI) BAGHOUSE INLET SAMPLING LOCATION,
ROANE LTD., ROCKWOOD, TENNESSEE

Particulate Particulate Particulate Particulate

Particulate Particulate generated generated generated generated

Run captured concentration per hour per MWH per Mg feed per Mg alloy
No. (mg) (mg/dscm) (kg/hr) (kg /MWH) (kg /Mg) (kg/Mg)

1 222.5 373.6 132.1 6.64 6.73 17.9

2 166.4 259.1 96.1 4.83 4.69 14.8

3 124.7 188.4 70.1 3.65 3.57 11.2

4 109.8 163.6 61.7 3.01 2.94 9.2

5 223.5 334.7 124.7 6.20 9.82 19.1

6 149.2 234.5 84.2 4.19 6.62 12.9
Average

all
runs 253.2 94.8 4.75 5.73 14.2
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TABLE 5. TOTAL PARTICULATE TEST RESULTS (BY RTI) BAGHOUSE OUTLET SAMPLING LOCATION,
ROANE LTD., ROCKWOOD, TENNESSEE

Particulate Particulate Particulate Particulate

Particulate Particulate emitted emitted emitted emitted
Run captured concentration per hour per MWH per Mg feed per Mg alloy
No. (mg) (mg/dscm) (kg/hr) (kg /MWH) (kg/Mg) (kg/Mg)
1 5.0 1.48 0.61 0.031 0.031 0.082
2 29.8 6.97 3.34 0.169 0.164 0.517
3 7.0 1.81 0.93 0.047 0.046 0.144
4 10.8 2.62 1.30 0.065 0.103 10.200
Average

all .
runs 3.22 1.54 0.078 0.086 0.236




TABLE 6. BAGHOUSE PARTICULATE REMC7AL EFFICIENCIES
ROANE LTD., ROCKWOOD, TENNESSEE

Inlet Run No. Baghouse particulate

Outlet Run No. used in calculation capture efficiency®
1 1 99.5
2 2 96.5
3 3,4P 98.6
4 5 99.0
Average/all runs 98.4

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 3 and 4 was used.
Outlet Run No. 3 overlapped both inlet runs 3 and 4.
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IMPACTOR PARTICLE SIZING RESULTS

Each inlet impactor run was conducted at one of four points in the inlet
duct; each outlet run was conducted in several baghouse compartments at a
single point in each compartment. Each inlet sample point was sampled four
times; only a couple of compartments were sampled more than once at the outlet.

Figures 1 and 2, presented in Section 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 16 impactor runs performed on the inlet
and Figure 2 is a composite of all 6 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 (less
than 10 mg total particulate) affected the shape of the particle size
distribution curves, the data were analyzed using only those runs with greater
than 10 mg total particulate loading. This included 7 of 16 inlet runs and 3
of the 6 outlet runs. This treatment of the data produced no significant
change in the shape of the particle size distribution curves.

Figure 6 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 all 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 7. The confidence intervals marked on both
Figures 6 and 7 correspond to a 90 percent confidence.

The methods used to determine the particle size distributions presented
in Figures 1 and 2 are explained below. During each individual test run a
data sheet was filled out, containing time, impactor number, and local
barometric pressure. Recorded at specific intervals during the run were
elapsed time, dry gas meter volume, inlet and outlet temperature, orifice
pressure drop and dry gas meter static pressure. Stack gas temperature, gas
static pressure, velocity pressure and gas fraction analysis data were
obtained from Entropy Environmentalists.

A computer based cascade impactor data reduction system, developed by
Southern Research Institute for the EPA, was 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 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).
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The system combines the output from all individusl 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 create Figures 1, 2, and
6. The computer printouts are contained in Appendix D-1 and D-2 and the field
data sheets are presented in Appendix E-1.

The 90 percent confidence intervals indicated on the above-mentioned
figures were determined using the standard deviation of the data after
outlying points were removed. The confidence intervals do not consider the
accuracy of the sampling equipment and methods.

- Table 7 summarizes isokinetic sampling rates, actual flow rate through
the impactor, volume 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. H90 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 6 and 7) less viable than the
inlet size distribution curve (Figure 1) where isokinetic sampling conditions
were maintained.

DUAL CYCLONE SAMPLER RESULTS

The recently developed dual cyclone sampler was operated at the inlet
location simultaneous with the Modified EPA Method 5 sample train. A summary
of results is presented in Figure 8 and Table 7. These results were
calculated using the appropriate stack gas characteristics as reported by
RTI. Example calculations are provided in Appendix B-2 and field data sheets
are presented in Appendix E~5. The two dual cyclone runs reported in Table 7
each span more than one Method 5 run. The first cyclone run (No. 3-75-16) was
operated during Method 5 runs 3 and 4, cyclone run 4-75-16 during Method 5
runs 5 and 6. A preliminary dual cyclone run, not reported in Table 7 was
voided due to insufficient particulate catch. The cyclone was assembled and
operated per the IP protocol, and due to a large amount of fine particulate in
the gas stream, the backup filter plugged in 70 minutes. Upon recovery, very
little particulate could be found in either cyclone cup. In order to increase
the possibility of obtaining enough particulate in the collection cups to
recover in a dry state, the backup filter assembly was removed. This
eliminated quantification of the particles <2.5 um by the cyclone train;
however, this fraction could be calculated by difference with the total
particulate results. Removal of the backup filtér allowed total sample run
times of
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TABLE 7. DUAL CYCLONE SAMPLER RESULTS, ROANE LTD.,
ROCKWOOD, TENNESSEE

Run Run
Units 3-75-16 4-75-16
Stack Gas Characteristics
Temperature °F 172 175
Velocity afpm 4276 3711
Pressure in. Hg abs. 29,22 29.42
Viscosity micropoise 206.6 206.6
Volume Sampled dscf 95.49 112,77
Sampler Flow Rate - acfm 0.57 0.59
Nozzle Diameter in. 0.157 0.157
Isokinetic Sampling Rate percent 99.4 117.1
Particulate Total Weight Caught?
Cyclone III mg 107.02 133.17
Cyclone X ng 172.45 196.61
Total mg 279.47 329.78
Particulate Emission Rates
Cyclone III dgg microns 2.9 2.8
Emissions < Cyclone III dsg 1b/hr 145.4P 84.4b
Cyclone X dsg microns 12.3 12.1
Emissions between Cyclone III dsg 1b/hr 32.5 33.2
and Cyclone X dsgp
Emissions > Cyclone X dsg 1b/hr 52.4 49.8
Total 1b/hr 230.2 167.4
Particulate Emission Factors
Average Emissions <2.85 um dgq 1b/ton 17.7
Average Emissions between 2.85 and
12.2 um dsq 1b/ton 5.0
Average Emissions >12.2 um dsgp 1b/ton 7.85
Total Emission Rate 1b/ton 30.6

8Total weight of dry catch and rinse residue.
bcalculated using daily average total particulate emission rate from

Method 5 tests less total caught in dual cyclone train since no backup filter
was used to measure this fraction.
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TABLE 8. SIZE SPECIFIC

EMISSION FACTORS, ROANE LTD., ROCKWOOD, TENﬁESSEE

Particle aerodynamic diameter (dsg, um)

Sampling
location Parameter © 15 10 5 2.5 1
Cumulative
Z mass < dgg 100 94 87 73 62 32
Baghouse Cumulative
inlet 1b < d5g/hr 209 196 182 153 130 67
Cumulative 1b <dgg/ton
ferromanganese 28.4 26.7 24.7 20.7 17.6 9.1
Cumulative
% mass < dsq 100 83 75 57 40 17
Baghouse Cumulative
outlet 1b < d5g/hr 3.4 2.8 2.5 1.9 1.4 0.6

Cumulative 1b <dsg/ton

ferromanganese

0.48 0.40 0.36 0.27 0.20 0.08




greater than 200 minutes. This allowed collection of up to 330 mg of
particulate in the cyclones. This larger amount of sample and the longer test
period substantially increased the viability of the results. The dual cyclome
results are compared to the cascade impactor results graphically in Figure 8.

The dual cyclone results show a slightly lesser fraction of particles in
the 2 and 12 micron range than the impactor results. Only 2 cyclone runs are
compared to 16 impactor runs in Figure 8 which in itself could explain some of
the difference. Also, particulate loss during recovery and gravimetric
analysis is more of a problem with the cyclones since actual transfers of
particulate from cyclone cup to container to a second container are required.
These transfer steps initially result in some loss of particulate whereas the
impactor substrates are immediately sealed in a foil packet upon recovery.
Care is taken during recovery and analysis to completely quantify particulate
weights by careful rinsing and weighing particulate in the rinse after
evaporation; however, the acetone does not completely clean the cyclone and
container walls. Several other polarities and types of solvents would be
required; however, the resulting dissolution would probably also decrease the
particulate weight gain.

SIZE-SPECIFIC PARTICULATE EMISSION FACTORS

The emission factors contained in Table 9 were calculated by applying the
size distribution test results from GCA's Andersen testing to the total
particulate data results from the Level 2 testing. The volumetric flow rate
at the outlet of the baghouse was adjusted to include dilution air by
consideration of the drop in stack gas temperature. It was not possible to
accurately measure flow inside the baghouse utilizing EPA procedures;
therefore, the outlet gas flow rate is based strictly on calculations by RTI.
The fume and emission factors based on tons 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 appear in Appendix 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 in Table 9.

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 mainly the
tapping operation which occurs for about 45 minutes every 2 hours.
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TABLE 9. SUMMARY OF VISIBLE EMISS10ONS OBSERVATIONS
AT ROANE LTD., ROCKWOOD, TENNESSEE

Date 2/11/81 2/12/81
Source Baghouse Furnace
ro?f shop.roof
monitor monitor
Total No. of 15-second observations 472 482
Total minutes | 118 120.5
Number of observations 0-5Z opacity 4728 447
Total minutes 0-52 opacity 118 111.75
Number of observations 10-15% opacity 0 29
Total minutes 10-15% opacity 0 7.25
Number of observations 20-25% opacity 0 6
Total minutes 20-~25% opacity 0 1.50
Number observations >25% opacity 0 0
Total minutes >25% opacity 0 0

80nly 2 of 472 readings were 5% opacity.
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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. Fumes
generated by stoking were usually completely captured by the canopy hood.
Blows (characterized by an intense white flare) resulted in a short burst of
heavier fumes and more flames than normal.

Furnace No. 3 consumed 6 percent more charge materials than furnace No. 4
during the testing program. Table 10 presents a summary of all materials
charged to the furnaces for 16 hours per test day. Furnace No. 4 however
produced more metal and consumed less power than Furnace No. 3 as shown in
Table 11. Furnace No. 4 averaged 9.76 MWH/hr while Furnace No. 3 averaged
10.43 MWH/hr. It is important to note that charge materials composition is
for 16 hours only while tap weights are on a 24 hour basis.

The furnaces are tapped on a point system based on MW consumption. When
approximately 100 MW of power have been consumed, which usually occurs every 2
hours, the furnace is tapped. Table 12 presents the daily average results of
the metal and slag analyses performed by the source. Tap weights are provided
in Table 11.

The product weight rate averaged about 80 ton/day with an average tap
duration of 45 minutes.

Baghouse Observations

Individual compartment pressures, overall pressure, temperature range and
fan currents, were recorded in the field and are presented in Appendix E-3, A
sumnary of the recorded baghouse data is provided in Table 13. The source

provided design parameters for the baghouse and these data are presented in
Table 1l4.
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TABLE 10. CHARGE MATERIALS FOR FURNACE NOS. 3 AND 4 AT ROANE LTD., ROCKWOOD, TENNESSEE

Buck std. sStd. Total 1bs
Mana- wheat Alabama Broken fines remelts charge
Date twan® WesselsP coke Gravel Hill¢ FeMn FeMn mats.

Furnace 3

2/10/81 178,850 49,000 51,450 7,350 17,150 4,900 12,250 320,950

2/11/81 171,550 47,000 51,700 7,050 16,450 4,700 11,750 310,200

2/12/81 160,600 44,000 47,700 4,550 15,400 4,400 11,000 287,650

Averaged 170,333 46,667 50,283 6,317 16,333 4,667 11,667 306,267
Furnace 4

2/10/81 171,550 47,000 51,700 7,050 16,450 4,700 11,750 310,200

- 2/11/81 171,550 47,000 51,700 7,050 16,450 4,700 11,750 310,200

2/12/81 135,050 37,000 38,850 3,700 - 12,950 3,700 9,250 240,500

Averaged 159,383 43,667 47,417 5,933 15,283 4,367 10,917 286,967

8Manatwan is manganese ore, high iron.
biessels is manganese ore, low iron.
CBroken Hill is manganese ore, low iron.

dAverage values based on 16 hours.



TABLE 11.

ROCKWOOD, TENNESSEE

TAP WEIGHT AND POWER CONSUMPTION AT ROANE LTD.,

Actual® Daily Daily

tap Tap power power

Furnace weight weight consumption load

No. Date (1bs) (tons) (MwH) (MWH /hr)

3 2/9/81 106,248 53.1 - -

3 2/10/81 167,756 83.9 222.8457 10.46

3 2/11/81 177,118 88.6 230.4161 10.40

3 2/12/81 174,002 87.0 237.2913 10.43

Average 156,281 78.1 230.1844 10.43
4 2/9/81 164,312 82.2 - -

4 2/10/81 178,909 89.45 199.5267 9.56

4 2/11/81 146,357 73.2 219.0354 9.88

4 2/12/81 149,416 74.7 214.,5089 9.83

Average 159,748 79.9 211.0237 9.76

8Actual tap weight is the weight of the metal tapped minus any
slag that was tapped with it and minus 52 of the FeMn fines
which are used to line the molds into which the metal is poured.
From long term experience the plant estimates 5% of the fines
dissolve into the alloy.

bpower load is based on MWH total divided by actual hours

furnace was in operation.
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TABLE 12.

METAL AND SLAG ANALYSIS DATA, ROANE LTD., ROCKWOOD, TENNESSEE

Furnace No. 3

Furnace No. &4

Date 2/10 2/11 2/12 Avg. 2/10 2/11 2/12 Avg.

Metal

Mn 78.4 78.53 78.07 78.33 78.0 77.67 78f20 77.96
Fe 12,86 12.79 13.15 12.93 13.38 13.66 13.09 13,37
Si 0.37 0.25 0.46 0.36 0.13 0.24 0.32 0.23
c 6.87 6.93 6.82 6.87 6.99 6.93 6.89 6.94
Slag

Mn 18.80 17.33 19.17 18.4 23,27 20.97 18.77 21.0

MnO 24,25 22,36 24.73 23.8 30.02 27.05 24.21 27.1

FeO 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
$i02 33.67 32.64 32.59 33.0 29.04 30.91 31.83 30.6

Al904 2.16 2.19 3.12 2.5 2.67 1.59 2.65 2,3

Ca0 30.14 32.53 29.58 30.8 28.60 30.56 30.84 30.0

MgO 7.06 7.56 7.26 7.3 6.96 7.16 7.76 7.3

Ba0 0.82 0.82 0.82 0.82 0.81 0.83 0.83 0.83

98.45 98.45 98.45 98.45 98.45 98.45

Total
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TABLE 13. OPERATING PARAMETERS OF THE BAGHOUSE
SERVING FURNACES 3 AND 4, ROANE LTD.,
ROCKWOOD, TENNESSEE

Average Recorder Gauge
temp. pressure pressure Fan
Date (°F) (in. Hy0) (in. Ho0)  (amps)
2/10/81 178 7.5 7.1 266
2/11/81 157.6 - 5.9 6.3 264,3
2/12/81 152.8 7.5 7.3 267
Average 163 7.0 6.9 266
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TABLE 14. BAGHOUSE CONTROL SYSTEM DESIGN PARAMETERS, ROANE LTD.,
ROCKWOOD, TENNESSEE

Baghouae

a. Manufacturer: Wheelabrator-Frye

b. Type or trade name: Continuous Automatic, DUSTUBE Dust Collector
c. Model No. 366, No. 818, Series 1l.5 Open Pressure Type

d. No. of compartments: 12

e. Bags/compartment: 145

f. Bag 1l x d: 369‘in. x 11.5 in.

g. Total Cloth Area: 158,976 ft2 (12 compartments)

a. Manufacturer: Zurn Air Systems

b. Model No. Clarage Series 3200IT, Fan Size 8900

€. Blade Size: --

d. Belt or direct drive: Belt

e. Power rating: 1 at 250 Hp, 15 at 5 Hp

f. Positive or negative pressure: Positive

a. Manufacturer: W.W. Criswell, Division of Wheelabrator-Frye
b. Material: Fiberglass "DUSTUBES" No. 425-04

c. Woven or felted: Woven |

d. Weave: 3:1 cf

e. Weight: 9 oz. sq. yard

(continued)
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TABLE 14 (continued).

f. Thread Count: 55 x 52

g. Operating temp. range: Design 500°F, Actual 170°F
h. Surface Treatment: None

i; Coating upon startup: None

jo Guaranteed life: None

ke Actual life: --

Cleaning System

8. Method: Reverse air

b. Frequency: 1 compartment/50 minutes
c. Actuated by: Timer

d. Anti-collapse rings: Yes

e. Wire mesh cages: None

f. Cleaning air: 10-15 cfm at 120 psi

Operating Parameters

a.
b.
c.
d.
e.
£.
g.
h.

Design volume flow rate: 260,000 cfm

Design temperature:

500°F

Gross mass design efficiency: 99+

Design inlet grain loading: 0.04 gr/dscf

Total power consumption: 530,000 KWH

Design air/cloth ratio: 1.96:a ft3/ft2 min

Design pressure (absolute): —

Design AP (WC):
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APPENDIX A

SAMPLE TRAIN CALIBRATIONS
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PRYTEST NOZZLE CALLBRATION

D“"“'_//-Z/"‘:’-/—----—m Set hoCyceewed  Calibratoed hy__J_- VAY
Nozzl. D, j:anc D, a0, D
identificacion w, iin.) nun, kin.) mm, iin.) rm, )in.) ave
number .
3.0on O- 114 308  Olle
3-sNn 0136 3-5 g 07136
4.0 M ANAYA 4.0 0157
4.9 % 0176
L"SA O‘I-“: S‘O B
A ‘ 6.197
6.0 0.235 LOB .
A O L3
7,0 0276 703 .
% SA 0.3 0-27s
' 1335 5B 0330

[0.¢ hK O3qY¥
1208 Oyey
Id.SA 0565

6.03 ©-3qY
1203 0.477

453 . S¢
SON o795 5 o5ef
LOST-TEST NOZZLE CALIBRATION
R
Date /)G/pl fet No. pganG Calibrated by _J. UAY
A) — .
IG 6-12¢ 3¢ o3
I H 24D 3+ o187
2T 250 = 00
4T o .3 3 0313
3K 3 7¢
A K 0.3)¥ O+
3L 6.50/
oJ L C.503
where:
GUe s all 3 Jiamelam

Divyv3y = nozzle didmeter measured on a—dfferent diameter, mm (in.).
Tolerance = measure within 0,25 mm (C.001 in.).

AD = maximum difference in any two measurements, mm (in.).

Tolerance = 0,1 mm (0.004 {n.).- K ﬁre‘z.?_

avg = average of Dy, by, Dy,



APPENDIX B-1
EXAMPLE CALCULATIONS
ANDERSEN CASCADE IMPACTOR

The field sampling and laboratory analysis data is reduced by
programmable calculation to provide the following input to the SORI data
reduction system:

1. Impactor identification (required to call up hardware information)
2. Fractional gas composition (COp, CO, Ny, Og, Hy0)

3. Impactor flow rate (ACFM at stack conditions)

4, Stack pressure (inches of mercury)

5. Stack temperature (degrees Fahrenheit)

6. Gas 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 (lb/lb-mole)
° Average static pressure at meter (inches of mercury)
° Average temperature at meter (°F)

° Water collected in condenser and silica gel (grams)

B-1



Gas volume at meter (ft3)
Average stack static pressure, (inches of water)
Average stack temperature (°F)

Particulate mass collected in probe and expander section prior to
top stage (grams)

Particulate mass collected on each impactor stage (grams)

Particulate mass on backup filter (grams)

The following calculations are performed by the calculator as a preliminary
data check, however the results reported in the Appendix are the computer
printouts detailing the calculations performed by the Data Reduction System
developed by SoRI (EPA-600/7-78-042).

a.

where:

where:

Total Mass Collected:

Mt = total mass collected (grams)

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

Mg = mass collected on impactor stage (grams)

[
[]

(2]
[

= corresponds to the top impactor stage

[
[
o
[

corresponds to the bottom impactor stage
Mg = mass collected on backup filter (grams)
Volume H90 Vapor at STP:

VH20 = volume of water vapor @ STP (ft3)

W = water collected (grams)

STP = 29.92 in. Hg and 70°F



Ce.

where:

d.

where:

€.

f.

go

Meter Volume at STP:

Vpg = meter volume @ STP (£t3)

meter volume (ft3)

Vo T

Pp, = barometric pressure ('Hg)

P, = average static pressure at meter (-"Hg)
T, = average meter temperature (°F)

Total Volume Sampled at STP, Vg (£t3):

(1) Outlet impactor only

Yt = VB0 * Vs

(2) 1Inlet impactor only

F = dry gas fraction.
Percent Moisture, Hp0 (%):
Hp0 = (Vy,o/Vp) (100)
Mass Concentration, Cp (grains/dscf):
Cn = (Mp/Vpg) (15.43 grains/gram)

Volume Sampled at Stack Conditions:

Ts + 460 29.92

vV =V

. s~ T \P, +P_/13.59% 530

b



5
®
]
e
<
[

.. ey 3
¢ = volume sampled at stack conditions \ft )

]
”
I

average stack temperature (°F).

o
/]
"

average stack static pressure (+ "H20)

h. Impactor Flow Rate:

Qr = Vg/t

where: Q = impactor flow rate (acfm)

(a4
L}

time (minutes)

i. Impactor Stage Size Cutoffs:

3 1/2
0.135 mug dC N KpSO

pca q (107%)

12 10%

. 1
with dpca dp (C pp)

and C° = L + %% [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/cm3)1/2
ug = gas viscosity, g/cm-sec
dc = jet diameter, cm

N = number of jets in an impaction stage



Kp50 = inertial impaction cut parameter at 50 percent efficiency¥
Q = total flow rate, l/min
j. Percent Mass Collected on Backup Filter, Py (%)
Pp = (Mg/Mp) 100
k. Percent Mass Collected on Each Impactor Stage, Py (%)
Pp = (Mg/Mp) 100
1. Percent Mass Collected in Probe and Impactor Prior to Top Impactor
Stage, P, (%)

Pp = (Mp/Mp) 100

m. Cumulative Percent Mass < Stage Cutoff Diameter for Each Impactor
Stage, Cpy (%)

where: L=b = corresponds to the bottom impactor stage

L=n = corresponds to the impactor stage of interest

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

(p./100) C
I m
dM/d log D =

(log D, ) - (log Ds)

+1

here: P
where I = percent mass collected on a particular stage s (%)

0. Geometric Mean Diameter, Dy (um) :

DM=JDS v XD,

*dgo from manufacturers calibration curves.



APPENDIX B-2

EXAMPLE CALCULATIONS
DUAL CYCLONE SAMPLERS

1. Calculate stack gas velocity given flow rate by RTI

(T + 460)

A xM, x?P
s 8

V =Q x 288.13 x
8 8 4

where Vg =.velocity in afpm
Qg = flow rate in dscm/min
Ty = gas temperature in °F
Ag = stack or duct area in square inches
My = mole fraction of dry gas - unitless
Pg = stack gas absolute pressure in inches Hg.
and
288.13 = 35.31 98¢£ 29,97 ; abs x 144 in /et®
. . dscm X . in. Hg X 528°R

2. Gas viscosity calculation

U= 174.4 + 0.406 (Ts°C) in micropoise

3. Isokinetic rate

1039 x (T + 460) x V_ STD
ZI‘ 8 m

Vo +TT x Ps XM, x (DN)2

d

4. Cyclone III cut size

Cyclone III d 0o~ [0.024 u~ 3.09] Qi-’o'8 in microns

5



where = viscosity in micropoise
Q; = sampler flow rate in acfm.

5. Cyclone X cut size

JQ
Cyclone X d_., = 15 —cal

50 Q

where Qg.g1 = 69.5 log ¥ - 150.0



APPENDIX C

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

CASCADE IMPACTOR DATA REDUCTION
SYSTEM PRINTOUTS BAGHOUSE INLET

D-1



AERGCYAAPIC LIAMETERS ARE CALCULATED HERE ACCORDING

TH THE TASK GROUP CN LUNG DYNAMICS.

RUN #1-]1-A-16 2-10-81 0946

IMPECTCRK FLOWRATE = 04282 ACFM IMPACTOR TEMPERATURE = 184.0 F = 84.6 C SAMPLING

IMPACTCR PRESSURE DROP = 0.1 INe OF HG STACK TEMPERATURE = 184.0 F = f4.4 C

ASSUMED PARTICLE DENSITY = 1.00 GM/CUCM. STACK PRESSURE = 28468 INe OF HG MAX e PARTICLE GIAMETER =

GAS CONMPOSITION (PERCENT) co2 = 1.09 €O = 0.00 N2 = 78.31 N2 = 19460

CALCe FASS LOADING = 5.0291E-01 GR/ACF 6+4431E-01 GR/DNCF 11508E+03 MS/ACH

IMPACTCR STAGE S1 s2 s3 sS4 S5 Sé s7

ST AGE INCEX NUMBER 1 2 3 L] S 6 7

050 IPiCFOPETERS) 18.96 11.90 8.09 552 361 1.82 115

MASS (FILLIGRAMS) 661 1.04 0455 0.83 0.16 le47 1.64

M6 /ENCP/STAGE S.ATES02 B8.35E¢01 4.826401 6.67C+01 1.28E+01 1.1BE+02 1.32£402

CUM. PERCENT OF KASS SMALLER THAN D50 62.91 57.24 S54.25 49.73 48.86 40.85 31.92

CUM. (PG/ACM) SMALLER THAN D50 Te28E202 6.59E+02 6424E¢02 SeT2E*02 5e62E¢02 4.70c402 3Ie€TE+02

CUPe (FC/DNCK) SMALLER THAN DSC 9.28E 402 B.48Ee02 B,00E402 T7,33C402 T.20E+4C2 €.02E402 4.71€6+02

CUM. (CR/ACF) SHMALLER THAN D50 3416E=01 2.88E-01 2.73E-01 2.50E-01 2.46E-G1 2.05t-01 1.61E-01

CUMe C(GR/CNCF) SMALLER THAN DSC 4.05€-01 3.69E-01 3.50FE-01 3.,20E-01 3.15E-01 2.63E-01 2.06E-01

GECe MEAN OIAe (MICROMETERS) 3.E4E401 1.50€901 9.8lE+*00 6.6RT400 4 .45E¢400 2.STE+D0 1.45c+00

DM/OLOGE (MG/DNCM) 9 6AE402 A,13F¢02 2.64FE¢02 AH.01F*02 6.98E+01 3.98E¢02 6.59E+02

DN/Z0LOGD (NOs PARTICLES/ZDNCM) 34B1E40T7 2.33E¢08 So3IIE*08 2.57E40S 1.S50E¢05 4.50t+10 4.13cell
NORMAL (ENCINEERING SYANDARD) CONDITIONS ARE 21 DEG C AND T760MM HG.

DURATION

70.0 MICR

1.4744

S8

2¢49.902
15.03%
1.73C+02
2622:40C2
Te56E~02
9.635-72
94567 -01
1a55E+03

3. 3BE*12

= 2.00 MIY

OMETERS
H20 = 1l.0)
E+03 MG/DNCH

FILTER

$.0.2% -4l
Telni 02
Te322212



RUN #1-1-A-16 2~10-81 0946

INPACTCR FLOMRATE = 8,282 ACFR

IMPACTCR PRESSURE DROP = 8.1 INe OF H6
ASSUMED PARTICLE DENSITY = 1.00 GM/CU.CM.
GAS COFPOSITION (PERCENT) co2
CALCe. PASS LOADING = S.0291E~01 GR/ACF

IMPACTCR STAGE
STAGE INDEX NUMBER

050 (¥ ICAOPETERS)

MASS (FILLIGRANS)

MG /TNCP/ STAGE

CUM. PERCENT OF MASS SMALLER THAN D50
CUM. (FG/ACM) SMALLER THAN D50

CUM. CFG/DNCM) SMALLER THAN DSO

CUM. CGR/ACF) SMALLER THAN DS0

CUPe CERIDNCF) SMALLER THAN D50

6EC. MEAN DIA. (MICROMETERS)

OM/CLCED (MGADNCM)

DN/DLCGD ¢(NOe PARTICLES/OACM?

INPACTOR TEMPERATURE =

STACK TEMPERATURE = 184.0 F =

= 1.09

S1
1
19.07
6481
S«47E+02
62.91
Te24E*02
9.28E+02
3.16E-01
4005E-01
3«65E+01
Fe58E*02
3e 79E¢07

co

6.4431E-01 GR/DONCF

s2
2
12.01
1.04
8.35E+01
57.24
6059E¢02
Be.44E*02
2488E-01
3.69E-01
1.51E+01
4.16E¢02

2.29E+08

s$3
3
8.20
055
4e42E+01
54.25
6e24F¢02
8.00E¢02
273E-01
3e50E~01
9.92€E+00
2+66€E+02
S.21E¢08

RORMAL CENGINEERING STANOARD) CONDITIONS ARE 21 DEG C AND 760MN HG.

AEROCYNAPIC DIAMETERS ARE CALCULATED HERE ACCORDING TO MERCER.

1840 F =

STACK PRESSURE = 28.68 IN. OF HE

sS4
'Y
562
0.83
646TESD1
49.73
Se T2E+0 2
Te33E¢02
2450E-01
3.20E-012
€«T79E+00
4.07E+02
2449E+09

84.4 C

4.4 C

SAMPLING

MAX. PARTICLE DIAMETER =

N2 = T78.31

C2 = 19.60

1.1500E+03 MG/ACM

sS

H]
JeT2
.16
1+28E01
48 .86
S5¢62E+02
T«20E+02
2e46E-01
3415E-01
4.57E+00
TelAEs D1

1.43E+09

S6

6
1.93
147
l1e18E402
40.85
4.70E+02
6. 02E202
2 05E-01
2263£~01
2468E+00
4o 14E+02

4.13E+10

s$7

7
1425
1464
1.32E+02
31.92
3.67E+02
4.T1E+ 02
1.618-01
2+.06E~01
155E+00
Te04E+02

3e59E+11

DURATION

70.0 MICR

14744
S8
8
.89
3.10
2429£402
1502
1,7304902
2.22E402
7.56E-052
uERE =02
l.bee 0l
1. 717403

2eT5L %12

= 2.00 MIN

OME TERS
H20 = 1.0)
L+03 MG/DNCH
FILTER

9

2.76

24228+ 02

€. 13E-~01
T.36E¢02

$,700412



RUN #1=-1=A=-32 2=10-81 1400

IMPACTCR FLOWRATE = 04331 ACFr IMPACTOR TEMPLRATURE = 18440 F =
IMPLCTCR PRESSURE DROFP = 0.2 Iiva OF HG STaCK TEMFERATUKE = 138440 F = ¢
ASSLMELC FARTICLe DENSITY = 1.00 Gv/CUeCMe STACK PRESSURT = 28.68 INhe GF HG
GFS CIPPTSITION (PERCENT) C02 = 1409 €™ = 0400

CulCe MaSS LOAGING = 2.5878E~01 GPR/ZACF

IMPACTCR STAGE 1
_STﬂGE INLEX NUMBER 1
D50 (MICROMETERS) 17446
MASS (FILLIGRAMS) Jel12
MG 7INCF/STAGE 2613E+02
CUM, PLRCENT OF MASS SKALLER THAN D50 74447
CU¥e (Mo/aCM) SMALLER TraAN 250 4,.35E02
CUre (FC/0NCMY SMALLER THaAN D52 6622E+02
CuMe C(CR/ZACF)Y SMALLER THAN DSC 2012i-01
CUV. (0~/DIWCFY SMALLER THEN DSC 2.72E-01
SECe PLuh [IAe CMICROMETERS) 3.50£+C1
DM /CLCEL (KS/DNCP) 3.54E002
DNZDLCES (AUe PARTICLES/DACM) le56E+07

NGRM oL (cNEIPEERING STANLARD) CONDITIONS ARE 21 DEG

SERGCYNAMIC CIAMZTERS ARE CALCULATED WERt ACCORDING

3.6446E-01 GRZONCF

§2
2
10.97
1.00
6.83E+C)
6€428
4.326+02
Se532402
lab9t-01
2.42E-01
1.38E+01
3e3RE+02

20437408

S3

7.45
1.85%
1e26F¢02
5115
Je33E402
4.272402
1.46E-01
leb7€~01
Se04E*00
T«53E¢02

1.95€+09

~

C AND 760¢M n3,

T0 THE TASK

Sa
N
S.08
1.00
6837001
42.96
2480402
3.59t 402
le22E~01
157-01
6el67200
4e11b¢02

Je36F 209

Ba.4 C
4.4 C
[7-3. 9%

N2 = 78031

P'RTICLE D

SAMFLING

IAMETER =

02 = 19.60

6e516PE+02 Mu/ACM

$5

E)
3e32
134
9.16E+01
3200
2.09E+02
2467TE* 02
9.11E=-92
1.17E-01
4110400
4.96E+02

1.37E+1C

GROUP CN LUNG DYMAMICS.

Sé

[
1.67
085
Sef1c¢01
2504
l1e63E402
2409E+02
T.13£-02
Qe14r =02
2436400
195202

CeR&EsLD

1.05

1e02

6+ STE+G1
1669

1e09E9¢02
1.398+02
4.75c~02
609E~02
1.33c«00C
J.06E402

2.625+11

DURATICN

2:00 MIN

70«0 MICROMETERS

H22 = 1.0)

B843492t402 MG/DNCH

]
&

Je12

[T L
bet

Cawuq +0}
T4Ga0+012
2ab{ir =32
el Tl
teTa =01
4.25:.+02

1a21c412

FILTER

<



RUN A1-1-A-92 2-10-81 1400

IMPACTCR FLOWRATE = 0331 ACFM IMPACTOR TEMPLRATURE = 184.0 F = B84.4 C

IMPACT(R PRESSURE DROP = 0.2 IM. OF HG STACK TEMPZRATURE = 184.0 F = c4.4 C

ASSUFEL FARTICLE DENSITY = 1.00 GR/CU.CM. STACK PRESSURE = 28,68 INe OF HG MAX .

GAS COPFCSITION (PERCENT) €02 = 1.09 €0 = Q.00 N2 = T8e31

CALCs MASS LOAUINS = 2,8476E-01 GR/ACF 3648601 GRZUNCF 6eS1EEE202 MG/AC
IMPACTCR STAGE 51 $2 s3 sS4 SE S&
STAGEL INCLX NUMEER 1 2 3 L] 5 6

D50 (MICROMFTERS) 17.59 11.017 Te56 519 543 1.76
MASS (FILLIGRAMS) 3.12 1.00 1.85 1400 134 0«85

MG /INCHF/STAGE 2.13E202 6083E401 1426E402 6483901 9.16E+01  SeB1.+01
CUF. PLRCENT OF MASS SMALLER TrAN 050 74,47 66428 51415 42.96 32400 25+ 04
CU¥, (F3/ACHK) SHALLER THAN D50 40 85E¢02 4328402 3.33F402 24808002 2609E+C2 1.63c«02
CUFe (¥Z/DACHK) SHMALLER TEAN QSE 60220402 553602 4.27F¢02 3.55240c 2.67E+C2 2.092402
CU¥a C(CR/ZaCF) SMALLER THAN DSC 2¢12E-01 1e89E-01 1.40f=-01 1.22i=01 9.11£-02 74130-02
CUFe CCK/UNCF) SMALLEF THAN DSO 2¢T2E-01 2442F=01 1a875-01 1e57c=01 1.17€-01 9.147-02
GECe M AN DIA. (MICROMETERS) 351E+01 1.40E+401 9.157¢00 60265200 4.22E+05 2497803
IJM/LLCCS (MG/DNCM) 3e3S5E402 34400402 Te62C*02 Ae1HE®02 54C9%L¢02 2.08.+02
ON/DLOGC (NOe PARTICLES/CiHCM) 1.57E207 2+3SC+08 1.50E409 3.25F+0C 1.30E+10 2.59%e1°C

NORM AL (cenCINEERING STANUAKC)Y CONCITIONS ARE 21 DEG

AERCNYNANMIC DIAMFTERS ARE CALCULATED HER: ACCORDING

C ANU T60MM HG,

TO “ERCER.

SAMPLINS DURATION

FIRTICLe DIZMFICLR =

02 = 19.60
“
s7?
7
1.15
1.02
6T 01
1€ €7
1.03E+02
1392402
4.75c-02
€.0CE=-02
1432400
3.72E402

24022911

2400 W[y

700 MICRIMETERS

H2% = 1e063

8e3492F¢02 MG/DNIH

S¢

3]
0.82
1401
£+90¢+01
a3
54497401
TeCt +01
2«80°-02
bR s
Cels.-01
GeTLlL*02
“a70011

FILi.R

Te08¢cr01



RUN 81-i-E-920 2-10-81 1628

IMFACTZR FLOWRATE = 04339 ACFM IMPACTOR TEMPERATURE = 18440 F = 88,4 C SaMPLING ODURATICN = 2000 MIV
IMF.CTCK FRESSURE DROP = 0.2 1% CF HG STACK TEMFCLRATURE = 1840 F = 84.4 C

ASSUFEC FARTICLE DENSITY = 100 GM/CUeCMs STACK PRESSURE = 28.68 INe OF HG MAx o PAPTICLE DIAMETCR = 70.0 MICRUMETLRS

GAS COFPCSITION !PERCENT)‘ CC2 = 1.09 CC = 0.00 LS = 78,31 02 = 19.#0 23 = 1.0}
CALC. FASS LCADING = 2.4FASF=01 GR/ACF 3.16356£~-31 GR/DNCF Se 68 E3E+02 MG/ACH T.26%28402 M3/DNCH
IMPrCTICR STAGE 51 s2 s$3 sS4 85 Sé S7 se FILTER
ST.5t INGeX NUMBER 1 2 3 4 S 6 7 A 9

D50 (MICROMLTEPS) 17.26 10.83 7.36 Se02 328 1.6%5 1.04 071

MLSS (FILLISRAMS) l.61 le26 0e38 059 0.08 1. 80 De61 2426 2.38
MG/LANCF/STAGE 1. 07TE*02 Be40E+01 2¢53F401 3093t+401 Se33E+00 120402 4.07c+01 1.310402 J.SEZ+02
CUM. FLRCENT OF MASS SMalLTR THAN DEQ  RS5.27 T3.74 70e27 €4.87 Ed ol AT.67 42.09 21.61

CUM¥e (FZ/7ACHFY S*ALLER THAN DSO 4. 5L 402 4,19E+02 4.00E+402 3469C+02 3+65E+C2 20716402 2.39C402 1.22'+0?2

CUFe CMC/TNCMY) SMALLER THAN DEC 6021E202 S5o3TE402 5.12E402 4.735402 4e67E+02 24472402 3.072402 152402

Cube (CF/ACF) SYALLER THAN DSO 2612-01 1.83E-01 1.75F=01 1.61£-01 1.59E-01 1.18°-01 1.05C-01 3.32:-02

CUM. (GP/TNCF) SMALLER THAW DEC 2¢71E~01 235€-01 2424E=01 2407Z-01 2¢04E-C1 1e520i-01 1e36E-01 £.80c=02

GECe Mt2h D1As (MICROMETERS? 3.0EE001 1376901 Be93E400 60085400 4 .06E400 2433700 1.31E+C0 &.62:-01 5.052-01
Or/LLLE. (FG/D™HCM 1o 7T7TE*02 82158402 1516402 2.36E+02 2.89E+401 4.03¢¢00 24028402 9.24:.40> S.188+02
GhNZLLLLEL INCe PARTICLES/DACHM) Pe02E406 310F208 4o0SE+08 24015409 Be26E+0n 6e09:+410 1471411 2,760+l T.6%Ir12

ACRMuiL CLRCINEERING STANJUARD) CONGITICNS ARE 21 DEG C AND T6OMM HGe

AERCCYRAYIC CI1AMETERS ARE CALCULATED HERE ACCORDING TO THE TASK GROUP CN LUNG DYNAMICS.



RUAN £1-[-R=-90 2-10-81 1625

Sav2LING DULRATION =

IFF2CTiF FLOWRATE = 04339 ACFM™ IMPACTAR TZIPMPERATURE = 18440 F = B4.4 C

IFP:CTIR PRISSURE DROP = Q.2 INe oF HG STACK TEMFERATURE = 1b4.0 F = #38.4 C

ADSUMEL PARTICLE DENSITY = 1400 GM/ZUCM. STACK PRZSSURL = 28466 Ihe DF HG MAX . P RTICLE DIAMETE® =

328 CCHMRPCSITION (PERCENT) Ce2 = 109 Co = 0.00 W = TRe3) W2 = 13.60

CALC. FASS LUOAUING = 2.4849E-01 GR/ACF 3el836E~C1 LRZDNCF Se69EIT02 Y/ACM

IMP-CTOR STAGE sl s2 S3 S4 535 S5 s7?

ST¢HE INCEX NUMEER 2 r 4 9 ) 7

D50 lF;CRDFC1C°S) 1737 10.94 Tea7 512 338 176 l.18

MaSS (MILLIGRAMNS) 1.61 1.26 0.35 0.59 Ge0B l.80 Ce51

MG /TNCHF/ETRGE 16 07E402 Be40E+C]1 2537401 3493001 €33F+400 1.20:402 94.07.9C31

CUF. PEKCELT OF #ASS SMALL.K THAM U0 4527 73«74 7027 64.87 64414 47.67 42401

CUNMe (PL/2CHK) SMALLER ThHA™ N5C 4656902 #.195C+402 44006902 34692902 3.65E+C2 le717402 2.3%7+72

ClLbe (FC/7U0CMY SMALLCR THAN DS €e21C+402 Se3TE02 S5e12€%02 4.T3F402 4.6TE+02 3.47ce02 3.0 /neG2

CU¥e (iR/ACF) SFALLER TH3W D50 2:12E=-01 1e83€-01 1e75F-01 1.61E-01 159E-01 1s18i-01 1.052-01

CUFe TCR/ZGKCE) SPALLER THANL D5SF 2471£=01 2e3S50-01 2424E-01 2,07E=01 2e04E-C3 1e520-01 1.¥4Z-r]1

Gete Meuh D1Aa (MICKOMETERS) 3.47E401 130401 5045400 641HE+00 A016E4L0 2.44-+00 1.41€+0CC

E¥/DLLEE (RG/DIEM) 1. 77E%02 Qo10iE+02 1.53E402 2,400402 2e9€E+01 44217402 2.17:402

UNZCL vt CNGCe PERTICLES/Z/DANC™) T.596406 3055408 3495408 1.945405 TeB4E+CE Se55:+10 1e4€(+11
NORM WL e CINEERING STANDAED) CCUCITIONS ARE <1 DES € AND TodaAM HA.

FERCOYNAY(C DIAMETEFS ARE CALCULATED hcoke ALCORDING T0

YZRCER.

2.00 vIN

T0e0 ~ICF *™ETERS
K22 = 140)
Te2852:002 M5/DNCH
So FILTER
[ 9
Jebl
2.2% 27
1.51_¢02 135022
21e41
1427 +00
19528202
Sel2.-02
Lef2-~02
.64 =01 S THL-01
Jau3 e3%  Se177402
24272012 T.1-Te12



RUN #2=-,-n-16 2-11-81 1115

IMF:CTCR FLOWRATE = 0.336 ACFM
042 JTive

IMP.CY(R PRESSUPE DROF = OF HG

ASSUPET FAKRTICLE OeNSITY = 1.00 G%/CU.C
GAS CCPECSITION (PERCENT) ce2

CALCe PLSS LOADING = 9.1805€-02 GR/ACF
IMPACTCR STAGE

STAGE INCEX MUMPER

D50 (MICROMETERS)
MASS (MILLIGRANS)

MG/INCPH/STASE

CUF. PLRCENT OF MASS SMALLER THaN D50
CUFe CFLZaCM) SMALLER THAN D50

CUM. (PC/LNCH) SMALLER THAN DSC

CUF. (GR/LCF) SMALLFR THAN DSO

CUP. ((R/CMCF) SMALLER THAN DSC

GEle MpaN DYAe (MICROMETERS)

DM/LLCZL (MGZDNCI)

ON/LLCCE (NDo FARTICLES/UACM)

AGRMOIL (7% TIMNEERING STANDARD)Y CG*CITIONS

SEROCYNAY IC CIAMETERS ARE CALCULATED HERE

SAMPLING DURATION =

806 C
0.6 C
MAY s PARTICLE DIAMETER =
N2 = T8.21 32 = 19460
2.1003E402 MG/ACH
§$5 S6 s7
5 6 7
329 1,66 1.04
0410 030 0.55
6e53E+00 1e96L+01 3489t+01
82 «50 75.00 61.25
1«73E4062 1582402 1.278¢02
2416E+02 1.962+02 1.60E402
TeSTE~02 6.69E-02 Se£28-02
9642E-02 b.56L=02 6.93c-02
A20FE+0U0 2e33E+00 1.327¢00
3e54E+01 6459:.+01 le7%ieC2
1401E+09 S.90F+09 1.50E+11

IHPACTOR TEMPERATURE = 1770 F =
STACK TEMPERATURE = 177.0 F = 4
Ve STACK PRESSURE = 2922 INe OF HE
= 109 ch = 0.00
le1419€-01 GR/ONCF
st s2 S3 S«
1 2 3 4
1720 10.85 Te37 Se03
[ ¥ 0.29 003 0«10
1418E401 1«B9E+01 1496E+00 6453E¢00
25450 R B425 87450 85.00
2001E+02 1eB5E+02 1484E¢02 1.79E£402
2508402 2.31L¢02 2429E+02 2.22c+02
84776 ~02 £.10£=-02 8403FE~02 7.80_~0:z
109E-01 1.,01E~-01 94%9E-02 Sa71:-02
Je48E+01 1e3TE+D0]1 Be94E+00 60095400
1.24E+401 3.36E+01 1«17E+01 3.93E+01
Be7SE4D0S 64975407 5.12?00i 3.33E08
ARE 21 LEG C ANU T60MM NG,
ACCORDING T THe TASK GROUP CN LUMG DYNEMICS.

2.00 41N

70«0 MICRCMETERS

H2u = 1.03

2.6130:+02 M35/DNCH

se FILTER
8 Q
Ga72
1.20 leZ3
1.64:+01 B417Z¢31)
31.25
66571 +01
8.175+01
287 =02
357 ~02
Lol =Nl  S,CRE-N1
4,83 +02 2a715¢05?2
18420 %12 7406E4)



RUN #2-1~-A-16

2-11-81

111$

IPPLCTCR FLOWRATE = 0.33€ ACFM IMPACTOR TEMPERATURE = 177.0 F =
IMP2CTCR PRESSURKE DROP = 0.2 Ih. CF MG STACK TEMPERATURE = 17246 F = ¢
ASSULFED FARTICLE DENSITY = 1.0 GM/CU.CM. STACK PRESSURE = 22,22 IN. CF HG
64S CCPPCSITION (PERCENT) €02 = 1.09 €d = 0.00

CALC. PASS LCACING = 9.1605E-02 SR/ACF 1.14156~01 GR/ONCF

IMPECTCh STAGE 51 s2 $3 Se
STAGE IALEX MUMEER 1 2 3 a

0SO (FICFOFLTERS) 17.38 1055 Ted? 5.13
TWaST (PILLISEAMS) 0.18 0.29 0.03 010

VG ITNCPIETAGE 1.13€901 14995401 1.96E400 5535400
CUP. PERCENT CF MASS SMALLCR THaw 050 95.50 48425 87450 85000
CUF. (FC/ECK) SPALLER THZN DSO 2¢01E402 1.85E402 1.k4Ee02 1.79:402
CUP. (PG/ONCY) SMALLER THAN DSO 2.50F+02 2.31F402 2.295002 2.228402
CUM. (CAZWCF) SPALLER THAN DSG EeTTE=02 He10E-02 BeO3E~02 7+80i-0z
CUPe (CR/LACF) SMALLER THA4 DSC 1.09€-01 1.01E-01 9.99E-02 5.71£-02
GECe PE+N DIAe (MICROMETERS) 3.49E401 1.36E401 9e04T¢30 €0190¢0C
DF /CLECE CPG/DNCY) 1.96E401 9.43E¢01 1.167¢01 3.99€¢01
DN/CLCCL ¢NCa PARTICLES/LNCM) BoTSE®DS 6.86F+GT 3.05E407 3.225+40¢

MCRM:L C(LMCINEERING STANUARDY COKCITIONS ARE 21 DEG

AERULYNAFIC ULIAMETERS ARE CALCULELTED HERE ACCURCING

C AND 76CPMM MG,

TG MERCER.

80.6 C

0.6 c

SAMPLING DURATIGN

MAXs PARTICLE DIAMETER =

78.31

N2 =

72 =

1960

2+100RPE+02 MG/ACH

SS
S
339
"0el0
6e53E+00
€250
1.73E+02
2e16E402
T«57E-02
9e42E-02
4178400
3.63E+01

9e5S8E+ (Y

S6

6
1.76
0e30
1+96E+01
75400
1.58€+02
1.96£¢02
€eB89E-02
BeS6c~02
FEL IR 24
EebiTLS01

SeDAL+09

lela
0.55
3e50L+01
€le25
1.2%c+02
le€0EeN2
Se2k-02
6499 =02
le42r+0C0
1.92E+02

1.29%+11

2430 MIV

TCe0 HICRUMETIRS

H2C = 1.0)

2.¢130E002 MG/ONCYH

§u
e
s
0a£2
1.20
T.04:+0]
31.2%
657001
Bsl71+01
2.87c=-0¢2
3.572-0¢
S.621-01
5.367402
lelar +12

FILTIR

9

1e25

Bel7E+01

5.76E-01
271702

ce¥lZal”



RUN #2-i-B=16 2-11-81 03918

IMPECT(R FLOWRATE = 04336 ACFM I®PACTCR TEMPERATURE = 177.0 F = 806 C S'MPLING DURATION = 2.0C 41N
IMF2CTLR PRESSURE GROF = 0.2 Iiie CF HG STACK TEMPERATURE = 1770 F = 806 C .

ASSLPEL FARTICLE DENSITY = 1.00 5M/CU.CH, STACK PRESSURE = 29422 INe. OF HE ¥AX e PARTICLE DIAMETEF = 7040 MICROMETERS

GAS COMFCSITION (PERCENMT) Cl2 = 1409 Co = 0400 N2 = 78431 : 12 = 19460 H22 = 1.0}
CALC. F3SS LOADING = 1.6E587E-01 GR/ACF 2.0631E-01 GK/ONCF 3 795€E*02 MG/ACH 4.7211E+02 MS/DNCH
IMPLCT(R STAGE L s2 s3 Sa $5 S6 s7 Sk FILTER
STAGE INCEX AUPBER 1 2 3 L] 5 6 7 8 9

D50 (MYICROMETERS) 17.23 10.81 Te3% S.01 328 1465 1.04 72

FASE (PILLIGRAMS) 1.21 0451 0«30 031 017 0.11 1.03 le86 177

MG /ZLACK/STAGE TeBEE4UL 3e31c*0]1 1,956¢01 2.016¢01 J1410E401 7414E400 64€72e+01 1.21L002 14157602
CUM, FERCENT OF PASS SMALLER THAN C50 63636 Téeld T2.21 67498 €S e61 64010 49.93 28435

CUM, tFL/ACM) SMALLER Trik C50 J3e16E40Z 2490E+02 2.74E402 245BE002 2e49F402 2.43E402 1.90£+402 .247401

CulV. CFLJONCHK) SPALLER ThAL DSO 3094E 402 J3460E¢02 3441E¢02 3.21E¢02 3.10E402 303E402 2.36E+02 1e15F402

CUPe (CR/ZACF) SHALLER THaN D50 1¢38E=01 1.27€=01 1420€-01 1.13¢-01 1.09E-01 1.06E£-01 B.24L-02 4.08£-02

CuUMe CCR/UNCF) SMALLER THA' D59 1.728=01 1.57€-01 1449E~01 1.40€-01 1.35£-01 1.32¢-01 1.03E~-01 5S.02r=-02

6ELs PraN DIAe (PICROMETERS) 3.87E+01  1.365401 B8e91E+00 6£07F+0C W,0SE+00 2.33F+00 143170 ¢.63:--01 S.0e2-01
OM/LLCEL (PS/UNCK) 16 29F402 1.64E402 1.16E¢02 14217402 5.99E40]1 2.80:401 3e33E402 7489 902 3Jar2ie+52
DN/CLCEL (NUe FARTICLES/LACK) 5ePREP06 1e23FE406 Ja13€404 1403100S 1.72E+CS 3.64F409 24520411 2.21.¢12 5,037¢17

NORM L CENCINCERING STANUDAFD) CONDITIONS ARE 21 LEG C AND 76CMM HG.

BERULUYNAPIC UIAMETERS ARE CALCULATED HERt ACCORDING TO THE TASK GROUP CN LUN: DYNAMICS.



RUN #2-1-B-16 2-11-81 0918

IMPECTCF FLCWRATE = 0.338 ACFM IMPACTOR TEMPERATURE = 177.0 F = 80.6 C SAMFLING DUKATION = 2430 Ml
IMPLCTIR PRESSURE DROP = 0.2 Itie OF HG STACK TEMPERATUKE = 177.0 F = £0.6 C

ASSUPEL FARTICLE DFNWNSITY = 1.00 GM/CUsCM. STACK PRKESSURE = 29.22 INe. OF MG MAX e PARTICLE DIAMETER = 700 MICROMETERS

G5 COPFCSITION (PERCENT) €02 = 1.09 CC = 0.00 N2 = 78631 U2 T 19.60 H20 = 1.0)
CALC. PASS LOADING = 1.6587E-01 GR/ACF 2.0631E-01 GR/ZONCF 3eT795€E 402 MG/ACM 4,7211°402 M5/DNCH
IMPACTCR STAGE o1 §2 S3 S $5 Sé S$7 S» FILTER
ST’GE JABEX NUMEER 1 2 3 4 S 6 7 -] 9

D50 (PICROMFTERS) 17.33 10.91 T.45 Sell 3.38 175 l1.14 De 81

PASS C(FILLIGRAMS) 1.21 0.51 030 031 Oal? Oe11 1303 1.8% 177

MG /LRCF /STALE T.86E401 3e31E401 1956401 24017901 1e10Z+01 7e14E¢DC 64672401 1.21£¢02 1.152+02
CUF. FLRCENT OF MASS SkALLzR THAN U50 53635 7634 72.21 67495 £5.61 $4410 49,93 24,23

CUM, (PL/2Cr) SMALLEK THAN D50 30168402 24908+402 24746402 ZoS5BEC0Z 2.49E¢02 2693E402 14908402 9.240401

CU¥. (FS/DACHM) SMALLER THAN DSC 30546402 3.60E202 3a81E402 3421702 310E¢02 34032402 24362402 1.150+02

CUr. (GRJACF) SPALLER ThAN DSC 1e38E~01 1427€-01 120F=01 1413E-01 1.09E-01 1406E~01 B8.24E-02 4.08L-02

CUF. (CHZUMCF) SPALLER THAN DSP 1e72E-01 1.5S7E=-01 14501 140E-01 1.35E-01 132t=-01 1.,03E-"]1 S.021-02

GECe PLEN CIAe (MICRUMLTERS) 3e48E401 1385401 9402F400 6177400 4,16F200 2.43F+00 1.41E¢00 S.8620=-01 S.758-01
OM/LLCGCT (YG/DNCHM) 1e30E902 14652402 14178402 123E402 612E4C1 209502401  3eS7:e02 e265+02 3402c+02
DN/CLCEL (NOe PARTICLES/LACK) Se HEE2D6 1421E*0P Jo06CE¢0b 1e00E40S 1.63E409 To32FE¢09 2.42E+1) 1.77:+12 3.48Z¢12

ACRMAL C(LAGLINEERING STANDARD) COGCITICNS ARE 21 OEG C AND 760hMM MG,

AEROCYNAFIC DIAMETERS ARE CALCULATED HERE ACCGRDING TO MERCER.



RUN #2-1-B=90 2~11-81 €959

IMPLCTCR FLCWRATE = 04343 ACFM IMPACTOR TEMPERATURE = 1770 F = 8046 C SAMFLINS
IMFLCT(R PRESSUKRE CROP = 0.2 Ihe CF HG STACK TEMPERATURE = 17740 F = €046 C

nSSUMEL PARTICLE DENSITY = 1.0C GF/CU.CM. STACK PRESSURL = 29.22 IN. OF HE MAX. PARTICLE DIAMETEFR =
GAS CCFFCSITION (PERCELT) €CC2 = 1405 CC = 0.00 Az = 78431 02 = 19460
CALC. FASS LOACING = 9.841:E~-02 GRZACF 12241€~01 SR/DNCF 2.2521E+02 PG/ACM

IMPLCTCK STAGE 51 s2 3 sS4 §S Sé s7
ST£GE INCEX NUMBER 1 2 3 4 5 [3 7

D50 €MICRI*cTERS) 17.10 1073 Te29 4.97 3425 le64 1403
MASS (FMILLIGRAFS) 0.01 Oe11 0.11 0.31 D41 0e25 0.50
PG/OACP/ STESE 6¢40E=-01 7.04E+0C 72045400 1.98E401 2.62F+01 1.60£+01 3.o0:+01
CUP. PERCENT Ct PASS SHALLER THAN 750 99.77 97.26 94,75 87.67 78431 12.60 61.13
CUFe (FGZACK) SPALLER THAMN D50 2025E402 2419202 26135402 1.97E2402 1e76E402 1.64E+02 130402
CuUMe CPGL/UNCH) SMALLER THAM DSO 24 TSE402 2.T2E*02 24655002 2.46E+02 2419€E+402 2.03E402 1.710+C2
CUM. (CKR/ZACF) SMALLER THAN D50 9e82E~02 9¢5T7E-02 G33E«02 BebIL-02 771E-02 7+15€~02 6.02£-02
CUMe CCR/LNCF) SMALLER THalk DSC 10226~01 119F=-01 1e16E~01 1407F<01 9e59E~C2 £#.89:-02 7.4%-02
GECe MEXN LIAe CMICROMETERS) 304€E901 1235E+01 Be85E900 64026200 44027400 2431400 143004080
DM/CLCET (MG/DNCP) 1.00E400 3.,4BE+01 4419€+01 1619E402 1e42E402 Se370+401 1598402
ON/CLOGD (ND. PARTICLES/ONCM) 8. 82E+04 2.6TE*0T7 1416E+08 1.04F+0S A4+18E¢09 B3e34£409 1e3bLe1l

NORMAL CENGINEERING STANUARD) CGNDITIONS ARE 21 DEG C AND 760MM H%5.

AERODYNAMIC DIAMETERS ARE CALCULATED HER:E ACCURDING TO Tht TASK GROUP (N LUNG DYNAMICS.

DURSBTION

2,00 RIv

700 MICKJIMETLPS

H2D = 1.0)

2.4013F¢02 ¥3/70NCH

Ss
a
D71
1433
FaS1440]
JoeR2
€eT0r 401
L8622 ¢01
e 03T ~02
3.77--02
Ke54,. =01
5.23:0+02
1.606+12

FILTER

9

1435

Ry 63601

Ao3afe ]2



RUN #2-1-B-90 2-11~81 0959

IMPLCTC? FLOWRATE = 0343 ACFM IMPACTOR TEMPERATURE = 17740 F = 8046 C SAMPLING DURATION 2400 MIN

IMPLZCTLK PRESSURE JROF = 0.2 Ihe CF MG STACK TEMPERATURE = 177.0 F = §0.6 C

ASSUMET FARTICLE DuNSITY = 1,00 GM/CU.CM. STACK PRESSURE = 29.22 IN. OF MG MaXe F-KTICLE DIAMITER = 7040 MICKIMETERS

GAS COFFCSITION €PERCENT) €02 = 1409 CoO = 0.00 NZ = 78431 T2 = 1%9.60 H2C = 1.0)

CALC. M3SS LOADING = 9.8B41RE-02 GR/ACF 1.2241E-01 GR/ZUNCF 2.2521£402 MGZACY 2.40132402 “53/73NCY

IMPACT(R STAGE Rl s2 53 Se 85 S6 S? S8 FILTel

STAGE ItDEX wNUNMELK 1 2 3 L S é 7 8 9

D50 (MICROPMETERS) ] 17.20 10.83 Te39 S.07 3.35 le74 1.13 G.81

HAéS (FILLIGRAMS) 0. 01 0.11 .11 0.31 0.81 0425 0.50 1.33 1.35

MG/ZLACH/STAGE 6e40E-01 74087400 To0AE400 1.987401 2.62E+4C1 1.605401 3,20£401 Fa51t 401 BeH3I¢01

CU¥, PEKCENT OF MASS SMALLER THAN 050 39.77 97.26 94 .75 87.67 78,31 72.60 1113 308D

CUFe (FGIACM) SMALLER THAMN DSC 202SE2D2 20192402 24138402 1977402 1.76E¢02 14685902 1e3br#n2 €.T37401

CUPe (FGZ0NCM) SMALLER THAN DSC 20 TSE402 2T2E402 24658202 244€.¢02 2419E+02 2.03E¢02 1.71E¢02 Lt.63L+01

CuPe (CRAACF) SMALLEZR THALN D50 9.82E=02 9e57E~02 9e338~02 8463202 TeTIE-02 7To15E-02 6.02E-02 3I-03F~-02

CUMe (CR/DACF)Y SMALLER THAN DSG 122E=01 1419E-01 1.16%=01 1.07&=01 9.59E-02 6489c=02 T4 E-02 3.7iE-C2

GECe MEAN GIAe (MICROMETERS) 34478401  1e36E+01 B.957+00 64127400 4,12E+400 2.415+00 1.40E400 <©.%4.-01 5.725-01

DMZTLCLEL (MG /DNCP) 1405E400 3e50E201 4¢26%¢01 1621F402 1e46E402 S5e61£%01 16712402 3481.+02 2e7%:02
20365017

DN/DLCGE (NCs PARTICLES/UACH) 4. B0E#0A 2.63F+07 1137208 1401E+90% JI97E¢0S5 7615409 1191411 1.75c912

NORMAL (ERGINEERING STANDARD) CONDITIONS ARE 21 OEG C AND T60KM W4,

PERODYNAMIC DIAMETERS ARE CALCULATED HERE ACCORDING TO MERCER.



RUA 83-1-a-16 2-11-81 1430

IMPACTCr FLUMWRATE = 00403 ACFM
IMPACTCR PRFSSURE DROP = 0.3 I,
ASSUPEC PARTICLE DENSITY
SAS COFPCSITION (PERCENT)
CALC. FASS LOADING =
IMPACTC(R STAGE

STAGE INCEX NUMFRER

D50 (PICROUPETERS)

MASE (FILLIGRAMS)

MG /UNCH 7STASGE

CUM. PERCENT OF MASS SMALLER THAN DSO
CUM, ¢MLZACH) SMALLER THAN 050
CUFe (PC/ZGNCPY SMALLER THaAN D59
CuU™, (CR/JACF)Y SMALLER THAMN DSO
CUP, (CR/ONCF) SMALLER THAM DSC
GECs FLAN LIAe (MICROMITERS)
UM/OLCCU (ME/DRCP)

ON/CLCEL (Nl FARTICLES/DNCH)

NORM AL C(*AGINEERING STANUDARD) CONDITIONS ARE 21 OES C ANC

AERODYNAMIC CIAMCITERS

oF HG
= 1400 GM/CUaCM.
ce2 =

T-1592E=-02 GR/ACF

IMPACTOR TEMPERATURE =

STACK TEMPERATURE =

1.09

sl
1
15476
0+15
8.15E+00
95499
1.57€+02
1l.95£002
6«87E=02
be52E-02
3632401
le26E+01

6e36E+05

STACK PRESSURE =
cn

8.8767€-02 GR/ZONCF

1750 F =
17%.0 F = 1
29022 IN. OF ME
= 0.00

§2 53
2 3
9,89 672
0s0 De19
0.0 1.03€+01
95.99 90.91
1eSTE+02 1449E¢02
1.95F402 1e85E+02
6e87E-02 6451E-02
B8¢52E-02 B.07€E-02
1255401 B8.15C¢00
0«0 6+15E401
040 2.17E408
Te0HM HGe

ARE CALCZULATED HERt ACCORDING 7O THE TaSK

)
4
4.58
015
8.15E400
86.90
le42:402
1.77E+02
6e22E~02
T.T1E-02
Se¢54F«00
4. 89E+01

5. 48E¢0 E

794 C

9.4 C

MAXe PHRTICLE DIAMETER =

h2 = 78431

1.63°3E+02 M3/ACH

SS
S
299
0.08
4.34E+00
84.76
139E+02
1.72€+02
6e0TE~02
T«52E-02
3.70E+00
2435E+01

8.87E+08

SROUP CN LUNG DYNXMICS.

Sé

6
1.50
0.18
9. 78E+00
7%.95
1e31c+02
1e62:+02
SeT2€=02
T«l0E-D2
2e12E+00
3e27+01

6eS6E09

SAPLINS DURATION = 2000 MIN
70.0 “JCROMETERS

€2 = 19.60 H20 = 1.0)

203137402 ¥3/DNCH

87 sH FILTER
! ] 9
094 Ne.6%
069 le12 l.18
J7T3E401  KeD _+01 5.41Ee01
1450 31.5S
le01E+02 5.17E+01
1425E¢C02 o,418+01
4.4NE=02 2.26F0-02
S.46E-02 2.EL:r =02
1el15c+00 ToBiC=01 &.57E-01
1eB58¢02 3.6Yi+02 2.13£+492
2409 €11  1eMh #12 4.27Z% ¢



RUN K3-1-A=16 2-11-81 143¢

IMPLCTIF FLOWRATE = D403 ACFM IMPACTCR TEMPERATURE = 17540 F = 79,4 C SiMeLihs DURATICN 2.0% 414
IMF'CTLR PRESSURE DROP = 0.3 IAhe OF HG STACK TEMPERATURE = 175.0 F = 19.¢ € -

+SSLPMEL FARTICLE DENSITY = 1.0C 3M/CU.CH, STACK PRrSSURE = 23.22 IN. UF MG MAX, F:RTICL® CIAMcTER = 7040 AICRIVETERS

GAS CCMFCSITION (PERCEUT) C02 = 1.07 CS = 0.00 N2 = T78.31 J2 = 19460 20 = 1.0
CALC. PiSS LOALING = 7.15652[0-02 GR/ACF BeBT6TE~02 GRZDNCF 1« 6332E 02 Mn/ACK 2.00213E+02 M5/DNCH
IMP)CTCn STAGE 31 s$2 s3 S4 5 b1 S? Sa CILTL’
STAGe IMDEX NUMEER 1 2 3 L] 4 o 7 8 9

US0 (MICROM._TESS) 15«06 5299 6eB2 4.68 3.09 1.60 1.04 0e78

PASS CPILLIGRAMS) 0415 0.0 0.19 0.15 0eCl 0.128 0e62 l.12 l.1%
MG/LNCF/ET AGE B« 17E£+C0 0o0 1038401 §e15-400C 4.34E+00 S.78E+00 3I.7S5E+() fa0%: 401 6He41T401
CUF. PERCENT OF MASS SMALLER THAN G50 S5.99 95499 50691 8690 Pa 76 713.95 ~1e50 31635

CuMs (FC/ACKM)Y SPALLER THAN DSO 1576402 1570402 1e49E402 1.,42:+402 1639E032 1.31£¢02 1.0G10¢C02 Sa017-4+01

CUPe C(FZ/ONCPMY SMALLER THAM DSO 1.95E+02 14958402 18554002 1.77L402 1e72E402 1625402 14752402 medlz+01

CUPe €L /7aCF) S¥ALLER THEK D50 e DTE=02 6e87F-02 6oS51E=02 6622f 02 6E0TE=0Z He727=-02 4.407~-02 2e26--02

CUMe C(CR/SHCF) SPALLER Thah DSy Be52E-02 b£e32F=02 Be07E~02 Te717-02 7Te%2E=L2 T410:--0Z SHe85L-92 [.807-02

GIGCes MeIlN DIAe (MICROMLTLRS) 3.33E401 1.26L+01 Be25E¢ 02 54657400 JLFCEeC0D 20225407 1.27L+00 “a791=01 3425201
DM/CLCCL (MG/DIHCM) 1.26E+01 0.0 6622E401 4.9BE401 2441E+0]1 3443001 24C3E4T2 44135402 24132402
ON/DLCGL (NOa PARTICLES/DACP) 64 STE*0F (a0 2e12E408 S5.28i406 839040t Se0942+09 1.7xFe11 14172412 26415412

NORM L (ELGINEERING

FERODYMNAMIC DIAMETERS ARE CALCULATED HERE ACCCRDING

STANDARD) CONDITIONS ARE 21 DEG C AND 760¥M MG,

TO PERCER.



RUN #3-1=-0=16 2=11-b1 1410

IMFACTCK FLOWRATE = De34F ACFM

IMPeCTCh FRZSSURC CRCP = Qa2 Ite

ASSUMED FARTICLL DENSITY = 1400 5M/CUaCNe

GAS COPFCSITION (PEKCENT)

CALC.

FLSS LOADING = Be1785F-02

IMPICTCr STAGE

STAGE INDEX NUMEER

LSO (PICRCVCTEFS)

MASS

TCPILLIGRAME)

MG/ ACP/STAGE

CUM,
CUM,
cuM,
cur.
cuvr,

GECa

PLPCEAT ~F MASS SMALLER THAN 050

(F52aCVY SMALLER THeN DSC
(PC/LHCM) SHALLER Thawn DSN
CCR/nCF) SPALLER THAN 050
CCR/DNCF)Y SPALLEF Trat D050

FESN CIAs (MIZROMETERS)

DM/CLCCT (rE/DNCP)

ON/CLCGY (M0e FARTICLESZDACH)

PCRM:L CEMCINEERING STANGARD) CONODITIONS ARE 21 DEG C AND

AEROCYNANMIC OUIAMcTERS ARkt CALCULATED HERE ACCORDING TO MERCER.

IMPACTOR TEMPERATURE = 175.0 F =
STACK TEMPERATURE = 17%0 F = 1
STACK PRESSURE = 2922 TNe UF HE
2 109 CO = 0.00
1.01426-01 GR/ONCF
il s$2 S Ss
1 2 3 4
17.66 10.75 Tel4 Se03
0.05 0.07 O0el? 0+ 39
3¢ 14E400 4.40E+400 1.07F+01 2.45F+01
98B.€4 26.7% 72a14 Bl.57
1ebSE«02 14816402 14725402 1.53¢+02
2029E+402 2425£+02 2414E+02 1,89t +02
Bua0TE=D2 Te91E=02 Te54E-D02 6.678-02
14000=01 9eB1E=-02 9¢24F-02 B.,27°-02
Je4FE®D1l  1e35E+401 EBeBBE*Q00 6€e08:+0C
Sel13E+00 2.19c*01 6+45%+01 1502402
243TE20S 1469E+0T7 1746408 1028409
T60MM HG»

794 €

Geb (

SAMPLING

MAX. PIRTICLE DIAMETER =

N2 = T78.31

02 = 19.€0

14BT717E*02 MG/ACH

SS

E]
333
025
1.57E+01
T4 .80
1440E+02
1e74E+02
6el2E-02
TeS%:~02
44098400
8e74E+C1

2e44E+ 09

s6
6
1.72
0.30
169401
€6.67
1.25E+02
1s55E+02
5.456-02
6eT6¢-02
2.39£+00
6eb2L+01

9« 20t*09

S?
7
lel12
.40
2.52E«C1
£5.83
1.04E+ 02
1.30E+052
NeSTe-u2
Se6EL-02
139420
1.34ks02

9.56L+1C

DURATION

7840 ~ICR

243208
s8
8
0.80
2«70
49.40£+01
36e8¢€
6eGLT+01
teS5. 401
3.01.-02
.74, =02
YeaT: ~01
3.01t+02

GeTT*11

= Ze00 41N

SMETERS
23 = 1.0}

F+02 M3/70NCv

FILTER
9
1.3¢
B.551401
Set€I~01
2ec8E402
Je Ll



RUN #3-1-8-16 2=11-81 1410

IMEACT(H FLCWRATE = 0.348 ACFM ' IMPACTOR TEMPERATURE = 175.0 F = 79.8 C SAMPLING DURATION = 208 1IN
IMPsCTChR PRESSURE CROP = Qo2 Ihe IF HG STACK TEMPERATURE = 1720 F =  79.4 C

ASSUFPEC FARTICLE DENSITY = 1400 3M/CULCNe STACK PRESSURE = 29.22 TNe UF HE MAX . PERTYICLE DIAMZTER = 700 MICROMETERS

GAS COFPFCSITION (PERCENT) €92 = 1.09 CO = 0.00 N2 = 78631 32 = 19.€0 H2Q0 = 1.0):
CALCe PuSS LOADING = Be17SHE-02 GR/ACF 1.0142E-01 GR/ZONCF 1.8717E+02 MG/ACW 24320R7+02 M3/70NCH
IMPZCT(* STAGE R 52 S3 Ss 5SS Sé s7 $9 FILTER
ST2GE ]*DEX MNUMEER 1 2 3 4 E & 7 8 9

£50 (PICRCYCTEFS) 17.06 10.75 T34 5403 3.33 1.72 1e12 .80

MASS (FILLIGRAMS) 0605 0.07 0e17 0+ 39 025 0e30 040 J.70 1.3¢
MG/{ACF/STAGE 3414E400 4,40E+400 1.075¢01 24457401 1.57E+401 1.89E+01 2.52E+C1 4.400+01 Bet5Z+01
CUM. PLRCEANT OF MASS SMALLER THAN 050 98,64 26.75 12414 81.57 T4 .20 €6e67 €583 3LaBF

CUM. (FT/5CVMY SMALLER THAN D50 1ebSE®02 14815402 16725402 1.53c902 1.40E402 1.25E02 1.C4E+02 £,901+01

CUM, (FC/LINCM) SMALLER Than D5SN 2429E902 24256402 2014E+02 1,891 402 1474E¢02 1.55E402 1.30E¢52 b.350+01

CUP. (TRZ2aCF) SKALLER ThiaN 050 Be 0TE=B2 Te91E=-02 Te54E-02 6067502 6012E-02 5.450-02 #4.57c-02 3.01.-02

CUPe CLKZDNCFY SPALLEF ThHate DS 1e00E=01 9¢B1E=02 924T-02 Be27¢=02 7T459£=-02 €o76c=02 SebEE~02 Io74.-02

GECe MESN CIAs (MIZROMETERS) 324FE901  1e35E+01 2468E900 €o08740C 4,09T+00 2439E400 1e39E¢C2 9,47+ -01 S.6€Z-C1
DM/CLCCET (PGC/DNCHV) S5e13E400 2219€401 66455001 1502402 B.74E4C0]1 6.62C+01 1e34EeC2 3.010.402 2485402
ON/ZCLCGCO (MOe FARTICLESZDACM) 203T7E*05 1469E40T7 1eTSE+408 1.28%409 2+44E¢09 9200409 9.,56e+10 6770411  3aU(Rel?

PCRMEL CiMEINEERING STANCARD) COMDITIONS ARE 21 DEG C AND 760MM HG.

AEROCYNAPIC DIAMCLTERS ARE CALCULATED HERE ACCORDING TO MERCER.



RUN t4-]1-A-90 2=-11-81 1610

IMP£CT{k FLOWRATE = 0333 ACFM IMPACTOR TEMPERATURE = 16540 F = 7349 C SAMPLING DURATION = 2430 MIN
IMPICTTR PRESSURE DROF = 0.2 live OF WG STACK TEMPERATURE = 16%.0 F = 13,9 C

ASSLPEL FBRRTICLE DENSITY = 1.00 SM/CU.CH,. STACK PRCSSURE = 29,22 INe OF HG PAXe PARTICLE DIAMFTER = 70.0 MICRGMETERS

3AS COMPISITION (PCRCENT) €02 = 1.09 Ch = 0.00 N2 = 78431 V2 = 19.60 H20 =2 1.0)
CALC. #ESS LUACING = 1.758T7E-01 GR/ZACF 2+1463E-C1 GR/ZDWCF 4,0242E+02 MGZACH 4.51155402 MG/ ONCY
IMP:CTCh STAGE 51 Ss2 S3 Sa §% S¢ ST LY FILTER
STAGE INCEX NUMBER 1 2 2 4 5 & 7 & 9

D50 C(MICROMETERS) 17.25 10.83 736 5.02 3.28 1.66 l1.08 0.72

MASE CMILLIGRAVMS) 0.0 060 051 0.79 1446 133 0.91 lalf 1.03

MG /U NCM/STAGL 0.0 0e0 Se89F¢01 5-1!6061 Se45E401 B.61E+01 S.PUE4C1 14517401 6ei7Ee0]
CUM. PEKCENT OF MASS SMALLER THAN D50 100.00 100.00 RB.01 77.60 5837 40484 28483 1357

CUMe (F3/7aCHk) SKALLZR THAN D50 4, 025002 4eD2E*02 3I.54E402 3412:402 2435E402 1.68E402 1.16L902 S.4€L£+01

CuPa (F3S/DNCHM) SMALLER THAN D5¢ 4e¢I1E402 40918402 4326402 3481F402 248TE+02 2.01E402 1.42E+402 6.67c+01

CUM, (CR/ACF)Y SMALLFR THAN 050 le70E=01 179E-01 1e55E-01 1.36£-01 1.03E-01 7.18.-02 5,072-02 2.395-02

CU¥. (CK/CNCF) SMALLEPR Thah 0S50 2¢15E=01 2e15E~01 1e8Y9E-01 1675=01 1.25E~01 8Be77c=02 6.1%E-02 2.91E-02

GEQCe MELZMN DIAe (MICRUMETERS) 3e4TE401  1e37E40]1 5492E¢00 64085400 W06E000 2433E+400 1.31E400 co6LE-01 5.0AC-01
OM/CLCEL (MG/ONCM) 0el 00 3e51E002 3.07E+02 S5e13E¢02 2.90E+02 2.94E402 4.€737402 24215+02
DN/CLCEL (ANUe FARTICLES/CNCM) Ds0 0+0 9eA3E+08 2.62E405 1.46E+10 4.37L+10 2.87E+¢11 14364412 3,22I+12

MORMAL CcAEINEERING STANDARD) CONDITIONS ARE 21 OUEG C ANL 760MM HG.

AERODYMNANMIC DIRMETERS ARE CALCULATED HERE ACCOROING YO THE TASK GROUP CN LUNG DYNAMICS.



PERODYNAMIC DIAMETERS ARE CALCULATEC MERE ACCORDING TO MERCER.

RUN #4-1-4i=90 2-11-81 1610

IMPACTIR FLOWRATE = 04333 ACFM IMPACTOR TEMPERATURE = 16540 F =

I*FPtCTC(R PFFSSURE DROP = 0.2 INe CF HG STACK TEMPERATURE = 16%5.0 F = 7

ASSLFEL FARTICLc DENSITY = 1.CH GM/LULCM, STACK PRESSURL = 29422 The CF HE

GAS COPFCSITION (PcRCENT) C02 = 1.09 CO = 0400

CALCe PLSS LOADING = 1.7587E=01 3R/ZACF 2+1463E-01 GR/DNCF

I*P;CTCR STAGE s1 §2 $3 SA

ST a0t INDEX NUMEEFR 1 2 3 L]

DS0 (MICROFETEFS) 17.35 10.92 T+46 5012

MASS CFILLIGRAMS) 0.0 00 De91 0.79

MG /LANCP/STAGE 0.0 De0 SeE9E+01 Sellie0l

CUMa PESCENT CF MASS SMALLEK ThH4N US0 100400 10000 9801 77160

CUFe (Fc/ACH) SMALLER THAN D50 A.02E+02 4.,02E+02 3.54E¢02 3Je12-+02

CUMe (P7-/DNCMY SHALLER THAs DSO 4.71E402 4,91E+402 4.32E+02 3.81ce02

CUFe (CR/ZBCF) SPALLER THAN DSO 1. 7€E=01 176(-01 1e55€~-01 1.36f-01

CuUMs (CR/ATILCF) SMALLER THAN DS. 2.15€-01 2.15E=-01 1.89E-01 1.677-01

GECe Mt AN [IAe (MICROMETERS) 3.4RE+401 1.3bF*¢01 9.03E+00 60180400

OPZLLCEL (mG/ZDNCHM) 0.0 00 3.55E+02 3e12i40&

DNZCLCID (NCo PARTICLES/DACM) 0.0 D0 9.22F+408 2.53L+09
MIRMZL C(LANGINEERING STANDARDY CONDITICNS ARE 21 DEG C AMD 760MM H3.

73.9 C SAMPLING DUKATIOUN = 200 1IN
35 C
MAXe PARTICLL DIAMEITER = 7040 “ICROUMETERS
N2 = T8.31 02 = 19.60 HZ0 = 1.0
42 0246E+402 MG/ZACM 4.51155+02 M5/7DNCH
S5 Sé S S¢ FILTLR
5 3 7 8 9
3438 1e7% l.14 0001
146 1.33 0.91 l.16 1.03
9e45E+01 He61E201 So69C*01l  7451Le01 €.67E+01
58437 40.84 28485 13.57
2356402 14645402 1.1€I+02 588701
2.6TE+02 2.01E402 1.42E402 6467601
1.03E~01 7+18E-02 S5.07F-02 2.397-02
125601 o0eT77C-02 6.1°E-02 2.917-02
4.16E400 2436400 1.41E400 2.63:=01 5.75I-C1
5258402 3002402 3.15£402 Se132+402 26212402
1e39E410 4,00E+10 2.13E5411 1.100¢12 2,220+3°



RUN £84-1-4-90-2 2-11-61 1635

IMPICICR FLUWRATE = 04344 ACFM

IMPCTCR PRESSURE DROP = 042 IMe (F M3
ASSLPMEL FARTICLE DENSITY = 1.00 G¥/CUeCMe

64S CCPPCSITION (PERCIMNT) cn2

CALCe M28S LOAUING = 1.5416E~-01 GR/ACF
IMPACTCH STaGE

STeGe IMCEx NUMEER

J50 (MICRIPLTEARS)

‘MASS (PMILLIGRAYS)

¥6/CNCF/STAGE

CUP. StRCENT OF PASS SMALLER THAN DSO
CUP. (F:/3CM) SMALLER THAN 050

CuPe CPG/UNCHMY SMALLER THAN DSO

CUM, (ER/ACF) SMALLER THAN D50

CUPe CLR/DNCF) SHMALLER The™ DSL

GeUe MLAN LIAe (PILROMLTERS)

CM/CLLCE (MG/DNLCH)

ON/CLOGL (N0, FARTICLES/CANCM)

IMPACTOR TEMPERATURE = 16540 F =
STACK TEMPERATURE = 1650 F = 7
STACK PRESSURE = 29.22 IN. OF HG

= 1405
S1

1
16«98
035
2.19€+01
95.21
3e58E¢02
A.36E+02
1.56E-01
1.91€E-01
3.45E+01
3.57£¢01

1.66E+06

co

2¢0033E~01 GR/DNCF

s2
2
1066
0.94
5+90E+01
82435
3.09E+02
3478E+02
1.35£-01
1.65c-01
1e35E401
2491Ee02

2.29€+08

= 0e00

$3
3
Te24
U.07
4.39E400
Bled0
3.06E¢02
3.73E202
1.34E-01
1+63E-01
beT6E+00
2.£2F+01

Te375+07

MORM L C(LACINEERING STANDARDY CONDITIONS ARE 21 UEG C ANG TeOMM HC.

LERVOYNAMIC CIAMETERS ARE CALCULATED HERT ACCORDINS

Y0 THE TASK

sa

'y
4.94
0.29
1.82E4+01
77.43
2.91£402
3.556402
1.27C-01
1.556-01
Se9LE40C
1. 092402

S TTE 0 E

73.9 C

3.9 C

SAMPLINS

MAX. PARTICLE DIAMETER =

N2 = TBe31

12 = 1%.60

3¢ TE6SE+02 MG/ACY

$S
5
3e23
0460
3.76E401
69.22
2260E402
Je1TESC2
1+14E-01
1439E-C1
3e99E+C
2.04E402

6.12E+09

GROUP CN LUNG DYNAMICS.

s&
6
1463
0.40
24514401
£3.15
239502
Ze92t402
1.055-01
1.28£-01
24257400
Getd 401

1e34c21C

57

7
1.03
1.51
944 7E¢C]
43.09
1e625402
1.9PEs0c
Te07L~-02
BeC3E~-02
1.25E+0C
4.72€402

4.17E+11

DURATION

700 MICR

4.5043
S8
&
0e71
2011
1.327+02
14.23
Se34-+01
6.52: 401
234, -02
2e85-=02
8451C-01
tel5r 402

ZeS5%L*l2

= 2410 MIN

CHME TERS
F20 = 1.03
L4L2 MI/IDNI
FILTER

9

1.04

6222+ Cl

4,%SE-01
24172402

34335412



RUN 84-,-A=-90-2 2-11-81 1635

INPLCTCR FLOJRATE = 04344 ACFM IMPACTOR TEMPERATUKE = 16540 F = 739 C SAMPLING DURATION 200 VIV

IMFECTCR PRYSSURE ULROP = 0.2 I've F HG STACK TEMPCRATURE = 16540 F = 73.9 C

ASSLPEL FARTICLE DENSITY = 140U S5%/CUeCk, STACK PRESSUKE = 29.22 INe OF HE MAXe PARTICLE DIAMETER = 700 MICRUMETERS

GAS COPFCSITION (PERCENT) CU2 = 1409 CO = 000 N2 = 78431 J2 = 19460 H20 = 1.0)

CaLCe PSS LOADING = 1.6416E=01 GP/ACF 2.0033E-01 GR/DNCF 3¢ TS565E+02 MG/ZACH A.5¢43E402 MG/DVCY

IMPACTCP STsGE s1 52 s3 S4 85 S6 s7 S8 FILTER

STLGE INCEX NUMBER 1 2 3 4 5 6 7 [} 9

DSC (FICPOMETERS) 17.0¢ 10.75 T34 S«04 3433 1.73 l.12 0.80

MASS (FILLIGRAMS) 0.35 034 D.07 0.29 060 .40 1.51 2411 1.06

MG /INCP/STAGE 2+19E¢01 5,90£401 4239E+400 182F*01 3+76E+01 2+511+01 9e478¢01 1.327402 6.525+°1

CUM. FERCENT OF MASS SPALLER TrAN D50 95.21 8235 R1le40 17643 £9e22 5375 4340°% 14623

CUMe (FC/ACH)Y SMALLER THAN D50 3eS5BE+02 3.09E¢02 3.06FE402 26091¢¢02 2606402 2433E402 14626402 GSe3974+01

CUPe (FGCIUNCM) SMALLER THAN D50 4e36E402 JaTBE*02 JoT73E¢02 3e55€002 3JelT7E202 2.928+02 149Bi+02 6.52£+01

CUM. (CK/ACF) SMALLER THAMN DSO 1e56E=01 135E-01 1.34E-01 1«27€-01 1414E-061 1.052«01 7.07£~02 2.34c-02

CUPe CCR/CKCF) SMALLER ThHAN DSO 1691€-01 1465E-01 1663E-01 1e55E=01 1e39E-01 1.28.-01 84e3E~02 2.8572-02

GEO. MEIN DIA. (MICROMETERS) 3046E401 1e36E401 BeBSE+00 6oDEF*0C 4609F+ (0 2.80540C 142%E+C0 G.470-01 Seg€E-IL

CM/CLCEL (YS/0KCM) 3e5RE#01  2.94E202 24658401 1+11E402 2+.09E4C2 Fe79E+01 Le06E#D2 HSo047402 2617Z¢02

DN/LLCSL (NCe PARTICLES/ZLNCM) 1e66E406 2e25C408 To21E407 GedAL90E8 5e82E405 16222+410 359 ¢11 2.03E+12 2.28E+1°7
NORMAL (et CINEERING STANUARD) COMUITIONS ARE 21 ULEG C AND 760MM HfGe

AERODYNAMIC DIAMETERS ARE CALCULATED HERt ACCORDING TC MZRCER.



RUN #4-]-B-16 2-11-81 1710

IMPACTCP FLOWRATE = 0o344 ACFM IMPACTOR TEPPERATURE = 165¢0 F = 73,9 € SAMPLING
IFP’CTCK PRESSURE OROP = 042 Ine CGF MG STACK TEMFERATURE = 1650 F = 73.9 C

ASSUPEL FARTICLE DEMNSITY = 1460 GM/CU.CM, STACK PRESSURE = 29.22 INe OF MG MAXe PARTICLE DIAMETER =
GAS COPFCSITION (PERCENT) €02 = 1409 Ch = 0.00 N2 = 78.31 G2 = 19.60
CALC, MASS LOALINE = Te3594E-02 GR/ACF 8.7012E-02 GR/UNCF 1.6841E402 MG/ACHM

IMPECTCR STAGE <1 52 83 sS4 3] 86 s7
STAGE INCEX NUMEER 1 2 3 L] S & 1

D57 CFICROMLTERS) 16497 1065 Te24 4094 3e23 1+63 1.03
MASS (PFLLLIGRAMS) 1.36 0«0 00 0e 04 0.0 C.01 0e45
MG/LNCF/STAGE 8.52E+01 0.0 0e0 26515400 0.0 6e27E=01 2.02E+01
CUVe PERCENT GF MASS SMALLER THAN D50 SBeb4 58454 5654 57432 STed2 701 43.29
CUMe C(FZ24CFY SMALLER THAM DSO Yo REESD]1  9.86E+01 9.86E+01 9265401 9.65E401 9Fe60E+01 To25E+01
CUMe (MG/uMCP) SMALLER THAN D50 1.20E+402 1.20E+02 1.20E+402 1.18t+402 1.18E+402 1.17E+02 B8.90E+01
CU¥e (CRZACF) SMALLER THah D50C 4,31E=02 4e31E-02 4e31E-02 4.22E-02 4022E-CG2 4,20E~-02 3.15£-C2
CUP. (CRJIDNCF) SMALLER THAN 0SC Se2€E=02 Se26E-02 S5e26E~02 5615t=02 5e15€-02 S.12c¢-02 3IB9E-02
GECe PEAN LIAe (PILROMETERS) 300CE401  1a34E401 BeTEE400 Se9HE200 3499E+00 2429E460 1.29€400
DM/ZLLOCL (PG JDNCM) 1.38E+02 0.0 0e0 1.51€+01 0.0 20112400 1.408+02
DN/DLC(D ¢NCa PARTICLES/DNCM) 6a36E+06 0.0 0e0 1+35t¢08 O0.C 3e34200b 1.24c+11

ACRMAL C(ENGINEERING STANLARD) CONCITIONS ARE 21 DEG C AND 760FM HG.

PERUGCYNAFMIC DIAMETERS ARE CALCULATED HERE ACCORDING TO THE TASK €RJUP CN LUNG DYNAMICS.

DURATIUCN

200 Iy

70.0 MICRCLMETERS

H23 = 1.0

20552E 62 MG/DNCe

Sa
8
0.71
Ge79
4.95€+01
19.21
3.23E+01
30952401
le81E-C2
1.73E~02
2e50-01
de0Sc402

O, 472411

FILTER
9
0.3
Je352¢01
4,998-01
1.71Z+02
2e5G2I412



RUN BA-1-E-16 2-11-81 1710

IMPECTCF FLCWRATE = 0a344 ACFM IMPACT™R TEMPERATURE = 16540 F = 73.9 C SAMPLINS DURATION 2.00 MIN
IMP2CYCR PRFESSURE GROP = 0.2 INe CF HG STACK TEMPEPATURE = 16%«0 F = 73.9 C A

ASSULMEL FARTJCLE CetSITY = 1400 GM/TULCMe STACK PRESSURE = 29.22 INe JF HG MAXe PIRTICLE DiA'ETER 2 70.0 MICRCMETERS

58S COMFCSITION (PERCENT) Cl2 = 1.09 Cn = 0400 N2 = 78431 32 = 19460 H22 = 1.02
CALC. PASS LCADING = 7.3594t~02 GR/ACF €e9812E~02 GRIDNCF ls68412+C2 MG/ZACH 240552E+02 M5/0NCH
IMPLCTCR STAGE 1 s2 s3 S8 $S Sé s? $4 FILTER
STACE INCEX NUMBER 1 2 3 4 5 6 7 8 9

0S50 (PICROMETERS) 17.07 10.75 Te24 Se03 333 1.72 1.12 0.80

FASSE CFILLIGRAFS)Y 1e3¢ Q0.0 00 0404 0e0 0.01 L PLE] Sel9 063
FS/UNCH/STAGE B8+52E+01 0.0 [ 2051E+0€ 0.0 Be2TE~01 2482i¢01 4.95:e+01 3.95E£+01
CuMe PERCENT OF MASS SMALLER THEN DSO0 58454 58454 SHe54 57.32 5732 57.01 43.2¢ 19621

CUPe (¥:/4CF) SMALLER THAN D50 9+H6E+01 9FB6ES01 9e8B6E+01 94650401 9e6SE4C] G460E401 T7.2°E+01 3.23E+01

CUPe CPZ/ONCK) SHALLER THAMN DSC 1¢20E+02 1.205402 1420E+402 1.16E+402 1.18E+402 1.17E+402 B.90E+01 3.95c+01

CUMe (CR/ZACF) SPALLFR ThAMN TS50 4031E=-02 4.31E~02 4+31E=-02 4422E-02 4,22FE-02 4.20€-02 3.19E-C2 1.81F-C2

CUFs (CR/CACF) SPALLER THAN D50 5626E=02 526602 5e26E-02 S5015£-02 5415€-02 S5¢12E-02 3IEH=-02 1.73£-02

GECe PESN ClAe (PICROMETERS) 3e46E201 14358901 BeBBE40C 64085000 4o09E*00 2.40E400 3.3SE+CL  C4T7E-01 Se66E-~01
DM/0LCCED tFG/DNC M) 139E+02 0.0 De0 153F+01 0.0 2220E¢00 1.51£402 3.3P1+02 1.31E402
DN/ELCGL (KO« FARTICLES/OANCW) 6e43E+06 040 0.0 1430%+0F 0.0 32056408 1.07E+11 7e61F+11 1.38E¢]2

AORM AL CLACGINEERING STANDARC) CONDITIONS ARE 21 DEG C AND 760MM HG.

AFRCDYNAFIC DIAMETERS ARE CALCULATED HERC ACCORDING TC MERCER.



RUN #4-/-B-30 2-11-31 1750

IMFRICTCrR FLOWRATE = D.346 ACFM IMPACTUR TIFMPERATURE = 16540 F = 73.9 C SAMPLING DURATION = 2,00 91NV
IMPLCTCR PRISSURE OROP = (.2 ITe OF K6 STACK TEMPERATURE = 1650 F = 73.9 C -

LSSUPEC FARTICLE DeNSTITY = 1e0C S5P/CUCCM. STACK PRESSURL = 2922 INe. CF HG MAX. PARTICLE DIAMETER = T0.0 MICRCMET:LRS

GAS COPFCSITION (FcRCENT)? €02 = 1409 €O = 0.00 N2 = T8.31 02 = 19.60 K27 = 1.0)
CALCe PASS LOADING = 4,.9314E-02 GR/ZACF £e0161F=02 GRZDNCF 16 12FCE 02 MG/ACM 163773F 402 M3/35NCH
IMPLCTCR STAGE B § s$2 $3 S4 1341 Se 7 Sf FILTER
STAGE INDEX MUMBER 1 2 3 4 € 6 7 ] 9

0S50 ¢M1CROMETERS) 16692 10.62 Te22 4.92 3e22 le62 1.02 0.70

M&ASS (FILLIGRAMS) O0.11 0.11 Ce07 0.19 024 0.19 0.19 J.209 0.82

PG /UNCP/STAGE 66 85L400 6S.85E+400 4.36T+00 1418E9C1 1450F+01 1,18E401 3.18E+N1 1,612401 S5.11F¢01
CUM, PEXCENT OF MASS SMALLER THAN 50 95.02 930.05 8688 7828 6T o2 T 882 5023 3Te1C

CUMe (FC/ACK) SFALLSR THAN 050 1a07E402 16022402 9e60E*01 Be83E¢01 7T.61E401 6.64E+01 S.6TES0]l 4,19C401

CUM. (PC/LNCR) SMALLER THAN uSC 1.31E+02 1424E402 1.20E¢02 1.085402 9.28FE+01 H.10E+D01 6.92€+401 S5.11£+01

CUM. C(CR/IACFY SPALLIR TrAM D5C 4.69E-02 4.441-02 #.26E-02 3.86:-02 3,32E-02 2.90E-02 2.48£-0n2 1,83E-0z

CUFe CCR/CNCF) SMALLER THAM 0506 SeT2E-02 5.82E~02 S$423€-02 4.71:2-02 4,06E-02 3.54c-02 3.02e=-02 2.232-02

GECe MELN CIAe (MICHOMETERS) Jo44E+G]1 14341401 BReT€E*D0 S.96:400 3.98E+00 2.29E+00 1.29c+00 UB.49%.-01 4.97£-01
CM/TLCCT (¥G/DNCH) 1e11Ee01 3e39E¢01 2.,60%¢01 7.12F+01 B.11&E+¢01 3I.98E+01 S.bts01 1.118+402 1.70E+02
DN/DLOED (NOo FARTICLES/DNCH) Se21E405 2068F407 ToA0 40T 6.427¢0F 2.96E4C5 6.3TL409 S5.27L+10 3.4°:911 2.64E+12

NGRM L (L NGCINZERING STANCARD)Y CONUITIONS ARE 21 DES C AND 760MM HS.

AEROOYMAMIC DIAMETERS ARE CALCULATED HERZ ACCURDING TC THE TASK GROUP (N LUNG DYNAMICS.



RUN s4-[-B-90 2-11-81 1750

IMPACTCR FLOWRATE = D2346 ACFM

IPPLCTC(R PRESSURE DROP = 0.2 IN. OF HS
ASSLPMEL FARTICLE DENSITY = 1.00 GM/CUsCMe
GAS COPFCSITION (PERCENT) co2

CALC. PFASS LOADINSG = 4.9314E-02 GR/ZACF

IMPACTCH STAGE

STAGE ItOEX NUMEER

TSC tMICROMETERS)

PLSS (FILLIGRAMS)

MG Z/LACP/STAGE

CUM, PLKCENT OF MASS SMALLER THAN DSO
CUF. CFcZACHM) SMALLER THAN D50
CUM. (NC/ONCM) SMALLER THAN DSO
CU¥e (CRAACED SMALLER THAN D5C
CUPM. CCHIDNCFY SPALLER Th AN D50
GECe PIAN DIAe (MIZROPETERS)
UM/CLGGL (MG/DNCM)

EN/ZTLWED (NUe FARTICLES/DNCM)

1.1265E 402 Ms/ACH

IMPACTOR TEMPLRATURE = 1650 F = T73.9 C
STACK TEMPERATURE = 165.0 F = 73.9 ¢
STACK PRESSURE = 29422 INe CF HG MAX .
= 1.09 C2 = 0600 N2 = 78.31
6e0181E-02 GR/DNCF
1 52 <3 Ss §S
1 2 3 4 5
17.02 10.72 Te32 S5e02 332
0.11 De11 0.07 0.19 0.24
68SE40D 6855400 4.36%+00 1.187+401 1.50E+01
95.02 90.05 dbebl 78.28 6T.42
1eC7E+02 1.02E¢02 9.80E+01 Ba83€+401 7Te61E+C]
1218402 1.24C402 1.20£402 1.087¢0Z 9.28E+01
e 6IE=02 4.MAE-02 H,28E-02 3.86C-0Z 3IeI2E~02
SeT2E-02 5.42€-02 5.23E-02 4.71C-02 4.06E-02
304%E€401 14357401 BeESFe00 6.065¢0C 4,06E20OC
1.12E401 3.91E+01 2.63F+01 7,245¢01 B8e31E+D1
Se1RES0S 2.68E+07 7423E¢07 6¢21b¢08 2433E+0S

FORM L (ERGIMCERIMNG STANDARD) COADITIONS ALRE 21 DEG C AND 760MM HS.

~ERODYNAMIC CIAMETERS ARt CALCULATED WERF ACCORDING TO MERCEK.

SARPLIHD

PARTICLE DIAMETIR =

b1
6
1.72
8.19
1 18E+01
Sbe82
6e64L+01
£+ 10E+01
2.90:-02
3e54E=02
2395400
44156401

Se B2E+09

"2 = 19460

s7
7
1.12
0.19
1e18Ee01
50423
Se67E+01
6.92E+ 01
2.08E-02
3.02€E-C2
le39Eens
6e32E+0)

4.53E+17

DURATION

70.0 MICR

13771
S6
)
0.80
0.29
le81E+01
37.10
4,192 401
S«11f+01
1.83E-02
2023€-02
Q.dab =01
1.23E+02

2.80¢411

= 2400 9IN

OMETERS
H20 = 1.0)
t+02 MG/ONCH
FILTER

9

0e42

S.11E+01

Sec4=01
1.70E4+02

le40Ee1?



RUN #5-(-i=15 2-12+-81 1243
IMPACTCn FLOWRATE = 0.343 ACFM IMPACTOR TEMPERATURE =- 171.0 F = 77.2 C SAMPLING DURATION = 2400 41V
IMPACT(K PRESSURE LAROP = 8.2 INe OF HG STACK TEMPERATURE = 171.0 F = 77.2 C
ASSUMED FARTICLL D 4SITY = 1.00 GM/CULCM, STACK PRESSURE = 29.43 INe OF HG MAX s PARTICLE DIAMETER = 700 MICROYETERS
3£S COFPOSITION (PERCENT) €02 = 1.09 CO = 0.00 N2 = T78.31 02 = 19.€0 H20 = 140)
CALC. FASS LOADING = 2.T7T74€E-01 GR/ACF 3+3941E-01 SR/DNCF ©034292E402 MG/ACH Te7670c402 Y5/DNCY
IMPACT(R STAGE st S2 S3 Sa §5 $6 57 $8 FILTER
ST*5E INCEX NUMBER 1 2 3 4 5 ] 7 ) g
0DS0 (MICROMCTERS) 17.08 10.70 Te27 4,96 3e24 l.54 1.03 0.71
HASS C(FILLIGRAMS) 110 132 1.21 0. 8¢ 1440 0o 84 l.6¢ 1e7% 2e15
MG/LNCF/STAGE 64536401 5e31E401 T7.62E401 54425401 B8.RB2E+40] %e29c*01 14058002 Jellp+02 1476E402
CU¥e PIRCEAT OF MASS SMALLLR THAN D50 91.08 8037 70456 63.58 $223 45.42 31.7° 17.52
CUM, (F./ACM) SMALLER THAN D50 SeTHE®02 D5Sel0E€02 4a4BE*D2 A.04E+40Z2 3432€*02 2.B8E*402 2.02F¢C2 1.112+02
CUM. (FGS/TACP) SMALLER THAH DSO TeQTE*02 6024L902 5¢48E002 A,942402 4,06E+02 3453c+02 2.47€402 1.36c4+402
Cur. (Zh/ZACF) SKaLLER THAN DSO - 2053E=01 2423E-01 1.96E=-01 1476c-01 1.45€E=~01 1.26E-01 B.B2E-(Z 8,86£-02
CuPe (SR/DNCF)Y SMALLER ThA® D50 3.09E=01 273€-01 239E-01 2416E-01 177E-01 1.5S4E-01 1.08€-01 5.95¢-02
GESe MEAN DIAe (MITKOMLTERY) 3:46E401 1o35€¢01 Be82T400 64015400 4,01E+400 2.30c400 1,37E£+400 ¢a55¢-01 S.012-01
OMZCLCED ¢PG/DNCM) 1013E402 4211E€02 4.54E402 3.26c¢02 8o78E¢02 1781402 S.27E+02 6.838+402 A,50E+C2
CN/CLCCL ¢NCe PARTICLES/ChCH? 5¢23E406 3218F408 126509 2.875¢0% 1.42E410 2.78:410 4.60c+11 2.09c*12 6e835E¢12
NCRMIL C(FREINEERING STANCARD) CCNOITIONS ARE 21 DES C AND 76CMM HE.
ALROOYNANMIC CIAMETERS ARE CALCULATED MZRE ACCOURDING TN THE TASK GROUP (N LUNS DYNEMICS.



RUN #S5-T-A-1€ 2=-12-81 1243

IMPACT R FLOWRATEL = 0343 ACFM IMPACTOR TCMPERATURE = 17140 F = 77,2 C SAMFLING DURATION 2+00 MIN
I CTIR PRESSURE DRUP = 0.2 INe OF HG STACK TEMPERATURE = 17140 F = 17.2 C

ASSLFEL FARTICLE DINSITY = 1,00 GMICUL(M. STACK PRESSURL = 29.43 IN. OF HC MAXes PIRTICLE DIAMETEZR = 70.0 MICRCVETERS

64S COMFCS.TICN (PERCENT) C02 = 1.09 Co = 0400 N2 = 78.31 T2 = 19460 n22 = 1.0)
CALCes PASS LCADING = 2.7746E-C1 SR/ZACF 343741£-031 GR/ONCF 64 3452E 402 MG/ACH TeT670C+02 M3/7DNCH
IMPLCT(R STAGE 71 s2 S3 Sa S5 Se S7 Sa FILTER
ST:GE I*CEX NUMBLER 1 2 3 L] 5 [ 7 L} 9

0S0 (MICRUPETERS) 17.15 10.80 Te37 Se0€ 334 1.73 le13 80

PASS (FILLIGRAMS) 1.1C 1.32 1.21 0.86 140 0.84 leS54s 1.76 2416

MG /INCPF/ZSTRAGE 6093€401 G3e31€¢01 To62F*01 SeA2FE¢0) B8e82€¢01 5297401 1.06E8+02 1411€402 1.36E+02
CU¥. PERCENT CF MASS SMALLER T+eN LSO 91.08 8037 T0e5€ 63658 5223 45.42 31.75 17.52

Cure (F=/ACP) SMALLER ThENMN DSO Se7TREFL2 50100002 @.48E+402 4.085902 3.32E+402 24887402 2.02FE+«02 1e11:402

Cure (PC/UNCPY SMALLER ThAN DSC TeCT7E402 6024E+02 Sed8E402 4,941 202 4,06L+02 36532402 2.4TE+02 1362402

CUM, (CR/ACF) SMALLER THANMN DSO 2453€E-01 2423E-01 1296E-01 1e760-01 1445E-01 1626E-01 1.82E-CZ #4.856:-02

CU¥e €CHJDNCF) SMALLER ThaN DSO 3e09E=-01 2.73E-01 239€-01 2416F=01 1277E~01 1e54£-01 1.08E-01 5.95:£-02

GLUe MEiN OIAe (MICPOMETERS) 3¢4TE#01  1436E+01 B8+93E400 6011F+00 8,11€+00 2.41E400 190E400 9¢52£-01 S.69E-01
DM/DLCSE (MG/DNCMH) 14136902 441425402 A4,60F402 36310402 4.,90E402 14867402 5650402 7T.5R:402 4.52f+02
GN/CLCEL (AGe - ARTICLES/UNCHM) Se21E¢0€ 3.13E+408 123E+4097 2.7R7405 1435E+10 2e54c+10 3.96E+11 1.6£2+412 4.705¢12

NORM 3L (:“GINEERING STANDARD) CONDITIONS ARE 21 DEG C AND 7e0MM HG.

AERCOYNAMIC DIAMETERS ARE CALCULATED HERL ACCORDING 7O MERCER.



RUN 85-]1-B-16€ 2-12-81 1005

INPICTCY FLOWRATE = 04333 ACFM
IMPICTCR PRESSURE DROP = 042 INe

ASSUMEL PARTICLE DeNSITY =

GAS COPPCSITION (FZRCENT)
CALC. PASS LOAGING = 2.5705E-D1 GR/ACF
IMPACTCK STAGE

STSGE I*DEX NUMBER

050 (¥ICROVETERS)

MASS (PILLIGRAMS)

MGZLNCH /ST AGE

CU¥. PERCENT OF MASS SKALLCR THAN 050
LU¥. (PZ7ACM) SMALLER THAN DSC

CUM. (FE/DNCP) SMALLER ThAN DSO

CUFe CCRZACF) SMALLER THAK LSO

CUMe (CR/DNCFY SMALLER THAL 0S50

GECe Mcth DlAe (MICROMETERS)

OP/LLLGCE (MG/ZDWCM)

DN/DLCGC (ADe PARYICLES/CAKCM)

AGRMAL (cNCINEERING

AERODYNAFIC DIAMETERS ARE CALCULATED HERE ACCIRDING TO THE TASK

OF HG
1,00 GM/CU,C%e

co2

STANUARDY CONCITIONS ARE 21 DEG6 C ANMD

IYPACTOR TEMPZRATURE = 171.0 F =
STACK TEMPERATURE = 171.0 F = 1
STACK PRUCSSURS = 29,43 INe OF HG
= 135 €O = 0400
3.12445c~01 GR/ZOLNCF
sl s2 &3 sS4
1 2 3 4
17432 10.87 739 Se04
D.EE leds D40 l.26
4.29E901  3,35C+01 2.,605+01 B.18F+01
24,04 61405 TT .04 66406
Ce5IE*02 A4.T7TE+02 4,25E+D2 3.89L+02
6 TTE402 5.843E+02 S5.57E+402 Q.TSE’OZ_
2.42E-01 2.06£-01 1.59€E-01 1.70 =01
2e95E=01 2.55f=01 2.84E-01 2.08E-01
3445E¢01 1.37C401 R.IEF+00 6.10F+0C
TeDTE401 4.62C402 1,55E402 4,92€+02
3.20E406 3426408 A4.,11E+08 4.34FE¢0°¢
T6O MM HG.
SROUP CN LUNS DY

SAMFLING DURATICN

T1.2 C
Te2 C
MAX s PARTICLE DIAMETER =
A2 = 78.31 2 = 1960
Seb622E+402 MG/ACH
s5 S6 s7
5 [ 7
330 le66 1.05
0e2€ 0.28 2433
169E201 14822401 1.53£+02
630172 flel9 39652
3475E402 3460.+02 2.33Ee02
Ae58E402 4.40:2902 2.45E+02
1e64E-01 1457E-01 1.02E-01
2400E-01 1.92C-01 1.25£-01
4+0TE+#30 243642400 1.72%40C
9e16E+01 64122401 Tal4£002
2e59E405 9,117 07 6Ee43cell
NAMICS.

2400 MIN

70«0 MICROMETERS

H20 = 1.0)

719576402 M3/0NCY

S8

8

.72

2.54
1.657+02

16.70
9.82.+¢01
le20F+02
4o 29E~02
3023802
4e69t =01
1.02E+03

2.95% +12

FILTeR
9
1.65
120Z¢02
S6102-01
Jeyqge (2
S.74%e12



RUKN 8#S5-1-B-16 2=-12-81 1005

IMP2CT(R FLOWRATE = 0.333 2CFM INPACTOR TEPPERATURE = 171e0 F = 7T7e2 C SAMPLING DURATION = 200 %IV
IMPSCTCR PRFSSURE OROF = 0.2 INMe COF HG STACK TEPPERATURE = 1710 F = 177.2 C

uSSUFEC FARTICLE CeNSITY = 1.00 GV/CU.CHM. STACK PRESSURC = 29.43 INe OF MG MAXe. PARTICLE DIAMETER = 700 MICRCMETERS

GAS COPFCSITION (PERCENT) C02 = 1409 €3 = 000 N2 = 78.31 €2 = 19.60 H22 = 1.0)
CALC. PASS LOADING = 2.57052-01 GR/ACF 3+1445E-01 GR/ONCF S«8B822E+402 M5/ACHM T+1957¢402 MG/DNCY
IRPACYC(R STAGE o1 s2 s3 S4 $S Sé s7 S8 FILTZR
STAGE INCEX NKUMELR 1 2 3 4 5 6 T 8 9

0S5C (MICROPETERS) 1742 10.97 Te49 S5e14 339 1.76 lels D.82

MASS (FILLIGRAMS) 0.66 1e44 Dot 1626 0+26 .28 233 2054 le05

P53 70LNCH/STAGE 4.25E+01 9e35Ee01 2.60EeD)1 B.18E401 1.69E401 1,82E¢01 1.55E¢02 1.65:402 1.,20E¢02
CUP. PEPCEAT OF PMASS SMALLeR THAN 050 94.04 81405 7744 66+06 63.72 f1.19 39.52 16,70

CUR, (PGZACw) SMALLER THAM D50 5:53E€02 A.TTE+02 4.55E402 3489E+02 37SE4C2 2.60E402 2.33E+402 9.82:+01

CUM, (#CT/DNCH) SMALLER THAN DSO 6 TTESD2 SeA3E*02 SeSTE+02 4.75F+02 8.58E*02 4.4084Q2 2.858+02 1.200+02

CUP. (CF/ACF) SPALLER THAN DSO 2482E~01 2.08E-01 1,99E-01 170F-01 1e64E-01 1657£-0) 1.02£-01 4.29£-02

CUM. (CR/ZDMCFY SMALLER THAN D5C 2e96K=01 2e55E=01 2444E=01 2408t-01 2.00E~-01 1.92E-01 1.25£-01 S.25E-02

GECe MELR OlAs (MICROMETERS) 3049t 401 1e3Bc+01 9067400 6e20E+00 AH,18E+00 24445400 144229C0 Seb6£i=01 S5.77E-D1
OM/ZCLORL (PGATNCM) Te10€40) Q466402 1576402 5400E+02 9.3b6E401 6.38E*01  Bo29C+02 1.12E+03 3.997+02
DNZ2CLCLTD (h0e PARTICLESZOMM) 3e1EE*06 3e37E+0¢ Q.OZE’D; 4005405 2.46E+09 BeIN 209 SaS4cell 2.3S5c+12 3.S6C*12

ACRM AL (ENCINEERING STANDARD) CONDITIONS ARE 21 DEG C AND T60MM W5,

AERODYNAPFIC LIAMETERS ARE CALCULATED HERL ACCORDING TOQ MER(CLRe.



RUN #5-1-B-90

2-12-81

112%

IMPICTCK FLCWRATE = 0321 ACFM

IRFLCTLR PRCUSSURE DROP =
ASSUFET FARTICLE DENSITY =

GAS CGPFCSITION (PERCENT)

caLC.
IMPECICR STAGE

STLGE IACEX MUMEER
D50 (MICROSETEPS)
#ASS (PILLIGREFS)
MG/LANCP/STAGE

Cur.
cur.
cur.
cur,
Cur,
GELe ME2N LlAe

OM/ZELCCL (HG/7DNCM)

PASS LCAUING = 2.6258E-01

0.2 INe CF HG
100 G¥/CUSC
coz

GR/ZACF

FERCENT OF MASS SMALLER THAN DSO
(Mu/ECM) SFALLER THAN GSC
CFG/DNCM) SPALLER ThAN D5C
(EGR/ECF) SMALLEZR THAN DSO
CCRZCGMCFY SMALLER THan DSC

(MICROMETc RS)Y

DM/LLCED (NGe FARTICLES/DANCHM)

IMPACTOR TEMPERATURE = 17140 F =
STACK TEMPERATURE = 1710 F = 7
Mo STACK PRESSURE = 2943 INe OF M©T
= 1.09 €0 = 0.00
3e2121E-01 GR/ONCF
31 s2 s3 sS4
1 2 3 4
17.63 11.07 1.52 513
052 1.29 1.13 1.1€
3.50E201 Be6BE+01 T.£1E+01 7.81E+01
95424 8342 73.08 62a45
Se72E402 S5.01E*02 A+35E+402 3.T75E+02
T« 00E*02 6413E+402 5.3TE¢02 4.59E+02
2.50e-01 2.19E-01 1.92E-01 1.64E-01
Je0€E~01 2468E-01 2435E-01 2.01t-01
3451E£401 1e40E401 7.12FE+00 6.21¢400
SeEHE201  4,29E+02 A .SAE+02 A4,.70E+4D2
24575406 301E206 1.14E+409 3.74E409

RCRM AL C(ELCINEERING STANULARD) CONDITIONS ARE 21 DEG

AEROLYNRMIC DIAMETERS

ARE CALCULATED HMERE

ACCORDING

C AND 760MM HG.

T7e2 C SAMFLING
7.2 C .
MAX e PBRTICLE DTAMETER =
N2 = T78.32 02 = 19«60
6.0086E+02 MG/ZACM
$5 113 7
S [ 7
3436 1.69 1.07
0e61 1.45% 1.60
4e¢11E¢01 9.T7€E+01 1.0P€+02
S6e87 43.59 28.94
3e42E¢02 2462E+02 1.74E+02
4018E+02 3.20t¢02 2.13E+402
149E-01 1,14E-01 Te60E-CC
183E~01 1.40E-01 9.%CLt-r2
8.15E+00 2.39E400 1,3%5E«00
2023E+02 3.29C402 Se3PE+C2
5695E403 4.63L+10 4,21F+11

TN THE TASK GROUP CN LUNG DYNAMICS.

JURATIGON =

7C.0 MTCROETERS

H2C =

73504402 “35/DNCH

L1 FILTER

) 9
0.74
2422 0.94
1e45F+02 6.33E+C1
be b1
5.17E+01
6«33£+01
2026E-02
24T62-02
ne37L-01 5.212-01
252402 26107402
2.53c*12 2.n82012

205 MIN

1.0}



RUN ES~[-B-90 2-12-81 1125

IMPACTCh FLOWRATE = 0,321 ACFe IMPACTOR TEMPFRATURE = 1710 F = 77.2 C SAMPLING DURATION = 2¢30 MIY
IFFACTCR PRESSURE DROP = 042 INe CF HS STALCK TEMFERATURE = 171.0 F = 77.2 C V

ASSLPEC FAFRTICLL DEWSITY = 1.0C GF/CUWCM. STACK PRESSURL = 29.43 Iie. IF HG MAX e PARTICLE DIAMETER = 70.0 MICRTMET_RS

GAT CCHFESITION (PERCFLT) C02 = 1.09 Co = 0.00 N2 = T8.31 V2 = 19.60 H20 = 1.0)
CALCe P2SS LOALING = 2.62%58F-01 GR/ACF 3.2121E-01 GR/ONCF 6e0086E+02 MG/ACH T.3504F402 "5/7DVCY
IMPLCTCF STAGE : 31 §2 £3 54 S5 S6 S7 S4 FILTER

ST Gt JLCEX MUPEBER 1 2 3 4 5 6 7 a 9

D50 (FICROUFETERS) 17.73 11.17 Te62 523 3.46 1.79 1.16 0.83

MASS (PILLIGRAMS) 0.52 1.29 113 1016 0a61 1.45 1.60 2422 094

M6 7LNLF/STESE 3e50E401 8e68E+01 Te61E+01 T7e817+401 4¢11E+01 9QeT6E401 1.08E402 1.49€402 €£423£+01
Cu™e FLICENT OF MASS SMALLIR Trah 'S0 95.24 P3.42 13.08 6245 56«87 4259 28,94 debl

CUF¥,. (F:2ACP) SHMALLER ThAN LSO Se72E402 Se01E402 4:397¢02 3eT3E+402 342E4¢C02 2.62c402 1.74E¢02 5,177 001

CUM, (FC/LNCM) SMALLER TEAN D50 Te00E4C2 6013E402 S5e37E+02 455502 4,18E¢02 32200402 2413E¢02 64325¢01

CUP. (CR/ACF) SPALLER THAN 050 2.50E-01 2.19E-01 1.92E=01 1.64F-01 1,49E=C1 1.14E=01 7.60E~02 2.26L-02

Curs (ER/GNCF) SPMALLER THAN C50 3e06E=01 246RE-01 2435F=01 2.,017-01 1.83E~C1 1.4Di-01 9.30£E-02 2.76t-02

GECe PEZN DlAs (HICROMETLRS) 3eS2E201 1441F¢01 9e23F+00 64315400 4,25F¢CG0 2.493+00 1.84F+00 F.84:-01 S.88E-01
CM/ZCLCCE (P3/700CM) 5eBTE*01  Ao32E402 4¢59E¢02 A TTE*0Z 2428E402 34420402 5,75€902 1.02:+03 2.10T+02
ON/ZCLICL (KCe FARTICLES/DACK) 20560406 2096E°06 1612E¢09 3,627 409 OS6TE+CI  4.24E410 3.65t+11 2.050412 1.957F+12

NORM AL (ebHGIWEERING STANUARD) CONDITIONS ARE 21 DEG C AND 760AM HG.

PEROCYNAMIC DIAMETERS ARE CALCULATED HERE ACCCRDING TC MERCER.



RUN £6-1-A-90 2-12~-81 1220
IMF.CTCP FLUNRZTE = 00333 £CFM

IMF:2CTCR PROSSURE DRUP = De2 IMe OF HG

ASSUMEC FARTICL= DENSITY = 1.00 GF/rUCM.

BAS CCPPCSITION CFERCENT) o2
CALC. PAES LOACING = 3.2041E-01 GR/ACF
IMP/CTUR STAGE

STAGE I"CEX MUMEER

£50 (FICROMETERS)

MASS  UFILLIGRARS)

MG /TNCPISTGE

CU¥. FERCENT OF MASS SMALLLR THAN D50
CUMe (FL/ACM) SHALLER THAN DSC

CUF¥. (PL/TLEP) SPALLER THAN D50

CUP. CCHZACF) SMALLER TEAN D50

CUF. (ER/TACF) SKALLER THAM DS0

GECe PEEN CIAe (MICROMETERS)

CH/LLCGL (K6 /DNCM)

O/CLCEL ¢NOe FARTICLES/DNCM)

ARPEL (ENCINEERING STANCARD) CONDITIONS ARE 21 Di6 C AND 7€0MM HG.

AERUCYNAFIC DIAMETERS ARE CALCULATED HERE

IMPFACTOR TEMPERATURE

STACK TEMPERATURE

= 109

1

1

17.30

0e 04

245SE¢C0

89,71

Te31E+02
8. 94E402
3.13E~01
Je91E-01
3.42E401
4.27E+00

1.98E205

ACCORDIMNG TO THE TASK GROUP CN LUNG DYNBMICS.

STACK PRESSURE
cc

3¢919%E-01 GR/ZUNCF

s2

2

10.86

0.86

S5«57E401

93.50

6.86LE+ 02
8e39L+02
3.00E£-01
Jeb6E~01
137E+01
2475t +02

2¢08E+08

Maxe P.RTICLE DIAMETER

T+3320E402 MG/ACH

S4LMPLING DURATION

2430 MIv

5

70.0 MICRCMETERS [

“2J = 1.03;

896937402 M3/0ONIY

SH

8
Ge72
1.99

1.2% 402

21.53

1e53F ¢02
1.930+02
66907 =02
beAAE-D2
te6PE=01
Te96L+02

24322412

FILTER

7

2.58

1.53E+02

Se0°I-01
CedDE* (2

Fe28T¢12



RUA He-1-A-90 2~12-81 1220
IMPACTCR FLOWRATE = 04333 2CFM
IMFPCTCR PRESSURE DROP = 0.2 Ihe CF WG

ASSULFEC FARTICLE DFNSITY =
GAS COPPISITION (FERCENT)
CALC. MESS LCACING = 3.2041E-01 GEZACF
IMPICTCR STAGE

STAGE JIANCEX NUMBER
D50 CMICRGMETERS)
MASS (FILLIGRAMG)

MG /LACP/STASE

CUY. PERCEAT GF KASS SFALLCR ThaM CS0
CUM. (Pu/ACM) SHMALLER THEN DSO
CUFe C(FC/ONCMY SMALLER THAM DSC
CU¥e (GK/ZACF)Y SYALLER THAN D50

CuUM. C(CR/CKNCF) SKPALLER THAN D50

GE (e MEZN Clhe (MICROMETLRS)
DM/ZLLCGL CMG/DMCM)

DIW/LLCEL (NOs PARTICLES/ZUNCM)

MURMAL (CAEINEERING STANUARD) COADITIONS

100 GP/LULC¥.

Cne

IMPACTOR TEMPERATURE =

STLCK TEMPERATURE =

= 109

2.39E+00
9571
Te31E¢02
B.94E+02
3.1%9E-01
3.51E-01
3.49E+01
4. 29E+ 00

1.93E+0S

ARE 21 DEG C

STACK PRESSURE =
€C =

3+9195F-01 GR/DNCF

s2

2

10.9%

Ge86
Se57L+01

93.5C
6e86Fe 02
6.39E+02
3.00E-01
3+66E-01
1.38E+01
2.78L+02

2.01L+08

17140 F =
171.0 F = 7

29.43 INe OF HC

0600

53 s4

3 .
T.48 5.13
1.30 Ded7
B442Fe01 3.05L401
84410 #8071
6e17€+02 5,92:402
TaS4Fe 02 7424E402
2.69E-01 2.59E-01
1.30E-01  3.16E-01
94056400 6.20E+00
5.08E+02 1.86E+02
1.31€409 1.50E0S

AND 760%™ KGe

AERUCYAAFIC CIAMETERS ARE CALCULZTED HERE ACCORDIMG TO MERCER.

T7.2 C

1.2 C

MAXe PARTICLE DIAMETCR =

K2 = 77.53

Te3320E+C2 MG/ACH

$5

]
3439
1.38
8e94E4C1
T0 74
Se19E¢02
6e34E2C2
2427E-01
2«77E-01
4.17E+00
4 e9T7E*02

1e31E+1D

S¢

6

176

1.83
le19E+02

£7.51
4,22E+02
Sel6c*02
le84L~01
24 25t+-01
2.44F+00
4:16E+02

S5e86L*10

SMMPLING DURATION

2 = 19.4C
8,95£93¢
57 Sé
7 L]
le14 U.82
2499 1.99
1.94E+02 1427F+02
3%5.921 2153
2¢63E+02 1.587+02
3e22E+02 1.93C¢02
1.15E-01 4.90€-02
1e41c~01 dedai-02
1442E+C0 94650 -01

1.040+03 ~eB82:¢02

6.94E911 1¢B7L+12

2,00 %IN

700 MICRCMETERS

+02 M5/DNCH
FILTER

9

2498

193432

S5.772-01
6ea2I4(2

6e3RT L



RUANE LTC. ROCKWGSDe TENNe 10-12 FEE 1981 CONTRACT 1-618-019
RFO= 1.00 GM/CC
MEAN CUMULATIVE  UPP.R CONFIDENCE  LOWER CONFINENCE

INTERV AL DIAMETER MASS CONCEMTRATION LINIT LIMITY

(MICRONS) WWGZACH) (MG/ACM) (MGZaC”)

1 2.50E~01 2.80E-01 4,27 -01 1.33€-01
2 2+71€-01 S5.71E-01 Ee07t-01 3.36E-01
2 2.95E-01 9.89E£-01 1432E+00 6e62E=01
4 3.20E-01 1.59E+00 24020 ¢00 1+16E+00
5 3.47E-01 2.45F400 3.00€+00 1.90E+00
[ J.77E=01 3.68E+00 4.38E+00 2¢99E+00
7 4.092-01 Se43E400 6.30E+00 4.55E+00
] 4.45E-01 7.87E+00 Ke96E 00 6eTBES D0
S Aeb3E-D1 1.12E+01 12601 9.87E4C0
10 5 e20E-01 1.60€+01 ’ leT9ie01 1.42€+01
11 S5.69€-01 2.26F+01 24495401 2402E+01
12 6418C-01 3.10E+C2 3+ 39E¢01 2¢80E+01
13 €6.71€-01 4.15E+01 4e52L401 Je78E* 0L
1s Te286E-01 Se48E+D2 5¢90L401 4,96€+01
1% 7+91E-01 €+98E+0C1 Te55C <01 6ed0E*01
le 8.58E-01 8.75E+01 Fea5L D) 8.05E+01
17 9¢32E-01 1.07E 02 lel6t 02 Se89E 01
18 1.01E+00 1.28E+02 1.38E402 1«18E*02
19 le10E¢0D 1.48E402 1.59E¢02 1.37E+02
20 1.19E+00 1.6T7E+02 1. T9E<02 1.55E+02
21 1.29E+00 1.83E¢02 le96i¢02 1.T0E+02
22 le41E+00 1.97€+02 2ellte02 1eBAE® D2
23 1.53E+00 2.09E+02 24232402 195E+02
24 1e66E200 2019F+02 233E 402 204E*02
25 1.80E+00 2.27E+02 24416202 2¢12F*02
2¢ 1.9%5€+00 234£402 2.49E402 20197402
27 2.12E+00 2+40E402 24550402 2425E+02
28 2.30E+00 2.45E ¢C2 2460E+02 2¢30€+02
25 2450E+00 2450€402 24655402 2¢35E+02
30 2. T1E+ 00 245SE ¢02 2702402 2+39E+02
31 24958400 2.60L+02 2.15L402 2e44C9402
32 3s20E+00 2.65F+02 2480r*02 2049E4+02
33 3e8TE«DO 2.70E«02 2486c202 2:54E+02
3s 3TTE+00 2.75F+02 2491E902 2¢60E2¢02
35 4.09E+00 2.81E 02 2+97E4D2 2:65E902
3¢ 4.45E4+00 2.86F+C2 3.02E+02 2.70T¢02
37 A.83E+00 2691E+02 3.08C¢02 275402
38 S«24E+00 2.57F+C2 Jel3Ze02 2+81E¢02
33 $.69E+00 Je03F002 3e197¢02 2086E+02
A0 6e18E+00 3.09E+02 3e2€t 02 292502
41 6+71E400 3+15E+32 30322402 2099E¢ 02
40 7.28:400 3.22E+02 3e39:-+02 Je05SE*02
43 T«91E+00 3.28Z+02 3450402 3.11E+02
L) B+58F+00 o35 (2 3.527¢02 Jel1T7€e (2
45 9¢32E+00 Je81F+02 RH87402 Je24E¢ 02
46 1.01€«01 Je4BEe02 3e65cel2 3.30E+02
47 1410€¢01 Je54E402 JeTle*02 Jed6E*02
LX) 1.19E+01 3.60C+02 JeTuEe02 Jed2F 02
45 1.29E+C1 JebbE<(2 JeB8Te02 Je&8E+ 02
Se led1€2C1 3e73E402 3910402 3e55E0 02
51 1e53E<01 leTYE*C2 39724062 3eb1E*02
52 1e66E+01 JeR5E 02 4,03c+02 . 3e66E+02
53 1+60E+C1 J.90F+02 4.0%L<02 JeT2E*02

54 1.%5E+4C1 3.°5F 402 bolbto02 3«TTE«0D2



RCAMEL LTLe RCCKWuUDs TENNe 10-12 FER 1961 CONTRACT 1-£18~019
RHO= 1400 GM/CC

INTERVAL

AT D OV D WP e

DIAFETER

2.%50E-01
2.71E-01
2.95€-01
3.206~01
Jed7E-01
3+77E=01
4.09-01
4 .4SE-D)
4.63t-01
S.24E-01
SeE9E-C1
6+18E-01
6e71E-01
Te28L~01
Te91£-01
B«58E~-01
9+32F-01
1«01E«00
le10E+00
1«19E+00
1.29€E+00
l1e41E+0D
1.53E+00
leb6c200
180£+00
1.95E+00
2412E400
230E+00
2«50E+00
2.T1E+00
2495+ 00
34206400
347c400
3«77£400
4+09E+00
4.45E+00
A.63E+00
S+24E+00
Se69€+00
€elB8E+0D
EeTli¢CO
Te28L+00
T«91E+00
6e58E+00
9.32E+00
1.01€+01
1e¢10c+01
lel9E«01
1.29t+01
le81c+01
1.53F+01
leboleDl
l.80c+C1
1.95¢+01

RECCROS EXCLUDED FRCM MEAN
CUMULATIVE MASS CCNCENTRATION

32

32

32

32

32

32

12

32

32
NON?
NCN
NCANe
NONT
NON:
NONE
NONE
NONE
NONc
NONF
NCAE
NONc
NONt
NCNE
NONE
NONZ
NONE
NONF
22

22

10 22
10 22 2»
10 22 2.
10 22 24
?2 28
22

22
NOAE
NONE
NONL
NONL
NONE
NONC
NONE
NONY
NON.
NON¢
NONY
NONC

22
22
22
NONL
NO &



RCANE LTCe ROCKWGCDe TENN.

RHO= 1.00 €M/CC

INTERVAL

A X ot VU B )

DIAMETeR

CEICRONS)

2450E-0%
2.71E~-01
295c~-01
3.20€-01
J.47E-01
3.77E-0D1
4,09€-01
4.45E-01
4,63E-01
5e24F=01
Se69E-01
618E-01
6.71E-01
7.286-01
791£-01
8.58€E~01
93201
le01£+00
1e10E+00
1«19E¢CO
1429E+00
1.41E+00
1.53E+00
1.66E+00
180E+00
1.95€+00
2¢12E¢00
2.30E+0¢C
2+50E+00
2¢71F«00
2.95€+00
3e20E¢ 00
3e0TE«0O
3.7TTE+00
4.09%+00
4445000
4.63E+00
Se24E+00
Se69E+00
6e18E+00
6«T71E+00
Te286+00
Te915+00
84580400
9.32E+00
1.01£¢01
1e10E+01
1.,19€+01
1+29E01
le41€+ 01
1.53€¢01
1.66E+01
1.080E«D1
1.95€+01

MZAN CUMULATIVE

Ma3S CONCENTRAT]ION

(PERCENT)
T.00€E-02
1.43£-01
2.4 7E-01
3.97E-01
613501
9.20€ =01
1e36E+00
1+97E«00
2.81F+00
4.005+00
S«64F+00
Te74E+00
1«04«01
1.36E+01
le742+01
24198401
2468E+01
3420E+01
3.70E+01
4.17E+01
4.58E+01
4.93L+01
522E+01
S.4T7E401
S5e67£+01
Se84c+01
Se99E+01
6+12€+01
6e24E+01
£e36E+01
64495401
6e62E+01
6e75E+01
6882401
7.01E4+01
7.152+01
1.28E+01
Te42E+01
Te57C¢01
T«T72E+01
To8RE+Q1
Be042+01
He20£401
8e36701
Bo52E+01
84682401
Bef4E+0]
9.00E+01
9¢15€+01
9.312+01
Se86E+C1
9.61%+C1
9. 75E+01
Yo BAF+C01

10-12 Fe® 198) CONTRACTY 1-618-019

UPP{R CONFILENCE
LIMITY
(PERCENT)
1.07F-01
2.02€-01
3¢ 29E-01
9.05E=-01
TeS1E=01
1.09C 00
1.57c+00
2020£400
3.16E400
4.0TE+00
£e23E+00
"RedBL+00
113501
le88Ee01
1.89€+01
2.36E+01
24895401
JeA4p+0l
3.98E+01
4.47E01
4.90€*01
5.275+01
5.5Tc+01
5.82c+01
6037 +01
€e21E+01
6e36L¢01
6e50C+01
6062901
6e75¢+01
6eB88Ee01]
TeOlre01l
T«15E+01
728E+01
Tea42E+01
Te55-401
Te69:c401
T«83c001
T+9bE001
Bel4E01
te30E*D1
Be&6ESD]
Be63ZeD]
Be79E 01
ReB6_#01
Se12:401
Se2BE+01
Yed44 oDl
He60US01
GeTEE 0]
54925401
1.01E¢02
1.02i%02
1403re02

LUWER CONFIDENCE
LIMIY
(PERCENT)
J.33E~02
8.40%~02
1.65E=C1
2.89E=-01
4.70E-01
Teh6E~01
lel14E+00
1.69E+00
2+47E+00
3«54E+00
SeDHE* DO
6499E+00
9.43E+00
1.24E+01
1.60E+01
2+.01E+01
2.47E+01
2495€+01
3.43€¢01
Je86E401
4.25E+01
4.59€+01
4.A7E+01
S.11T+01
5.30E901
Se4TE+ 0]
Se61E+01
S«TAE+01
S«86E+01
598E+ 01
6e10E+01
64235401
6+36C¢01
6e49E+ 01
6e61E+01
6+ TRE+ D1
6e87E«01
Te0lE+01
Te15E+01
T«30E+01
Te46E* 01
Teb2E+01
TeTEE+ DL
7.93E+01
8.09F 01
8425401
bed0E+ QL
beS55€+01
€e70E+01
8486E201
9.01E#C1
9616%+01
9e29E+ 0}
Se41FEe 01



RUANE LT(s RCCKWLUDy TENNe 10-12 FEB 1981 CUNTRACT 1-618-019
RHG= 1.00 €™/CC '

INTERVAL

[
L= RV NI T R P

Ll R e
WE NP N

[N SELS IS SN
- L WN .

DIAMETER

2.506E-03
2950=01
3e47E~01
4.09£-01
A.23E-01
5.69E~01
€e712-01
Te91E-01
5e32E=01
1.10£¢00
129C+00
1532200
leEDE+CO
24126400
2+50%+CC
2e95E+ (0
J447c+00
4.09€+00
4.,835+00
$5469E+00
6eT1£+C0
T+%1E+CO
9.32E+0C
1410E+01
1.29E+01
1.53E+C1
leb60E201

MZAN CHANGE
IN PASS CONCEMNRATICN

(MG/DNMI)
B+41E¢00
le74E« (1
358t 401
Te21c+01
1.3RF+02
24597402
4.09:+02
Se80:-¢02
TelT7eC2
6ell: *02
Se2TF+02
JeT73te02
25802
l1.B89Fe02
le6nieG2
1. 7OL#D2
leB67+02
179,402
leBEFe02
2098402
2423E402
202FL 402
24235902
RelPceD2
24230202
201275402
1.830¢02

STanUAKY
DEVIATION
(MG/ONM3)
1.10FE+01
1.72¢+01
2o 02401
4.00E+01
6ot 6401
1.19%+02
leR1E02
2720402
JeTheeD2
3423802
3eSAFeD2
‘20808402
2090202
1«73L+02
leSaFer2
l1eXT7¢ 202
letdirege
le70c 02
le54L+02
le08F+02
1e62E¢02
le69L 402
l1.76F+02
leT79E #i2
1. 75k ¢02
le73t+02
le70c+02

UPPER CONFIDEMCE
LIMIT
(M5/DNM3)
14345901
2452601
4.77F4+01
9e03C¢01
l1e67E+02
Je12E¢02
40880002
Ee99Ee02
FeblEe02
7.60E+02
beBOE(2
4. 96E¢02
3.50Ee02
2¢65£+02
2435F402
2e47E+02
2.61C402
2e57Fe02
20566402
20 THE#D2
2094E+02
2.99E+02
Je01cs02
2¢96E+02
3403€+02
2¢91F+02
2¢58T%02

LOWER CONFIDENCE
LIMIT
tMG/ONM3)
3¢3TE+0Q0
9.54£+00
Ce40EeQl
S«39E+01
1.08£+02
20075402
3.29E+02
40600202
Se53f+ 02
4266E+02
3.T70F« 02
2+50E¢ 02
le66E¢02
1.13E+02
945401
1.11%+02
le15C+C2
le01E02
1l.202+02
lebAbR«(2
152+ 02
1.515402
1.46£+02
le33F+02
le.43F202
1.33ze02
1.0RE+02



RCANL LTCe RCCKWOODe TENwe 10-12 FEE 1981 CONTRACT 1-618-019
RhO= 1.00 CtmM/CC
INTERV AL DIAMETLR RECCRUS EXCLUDED FROM MEAN

CHANGE IN MASS CONTRATINN

1 2+50E-01 3z

2 2+95£-01 3z

3 3.47E-01 32
L} 4.09E~-01 32

5 4.13E-01 32
6 5.69E-01 MONF
7 6+715~01 NCNc
8 7.91€-901 NGAC
9 7e32L-01 NGhC
19 1.10F+00 3
11 1+29g¢00 NONE
12 1.53F+00 NONE
13 le60c*00 NONE
14 2e12E900 NUMN
15 2.50F+00 <2
le 295E¢00 1c 22 28
17 3ea47L+00 10 22 28
1¢ 4,09c*0C 22
19 4+53E*00 NONL
20 569400 NONZ
21 6eT1E«QOQ WON:
22 Te91E+00 NCONE
23 9e32E400 NGRD
24 1+10c201 114,94
2% 1.29t+ 01 22
26 1.538+C1 22

21 le60E*D] NGNS



KUANL LTL. ROCKWOODs TENN. 10=12 FEB 1981 CONTRACT 1-61b-019
RHO= 1400 €EM/CC

MEAN CHAMNGE STANDARD UFPER CCNFICENCE LCWdLR CONFITENCE
INTERV AL DIAMETCR IN NUMBER CONCENTRATION DZVIaTIOAN LIMLY LIMIT

(ND/DNM3) (NTFONMT)Y CNU/DNM3) (NC/UNMT)

1 2450E-01 1.03E412 1.350+12 le64E+12 ho12k+11
? 2.95F-01 1+30E*12 1.287+12 l.882+12 7412E€+11
3 3e4Tc~01 leb63E212 1419012 2e17E*12 1409E+12
o 4.695~-01 2401E+12 lellcel2 2e51E+12 1.50E+12
5 % e03c-01 2430412 lel02*12 2eBa4E12 1e.8aE¢1Z
€ S.69E-01 2.69E012 le24F+12 3.23E+12 2.14€+12
1 6.71E-01 2e59E+12 le157412 3.09E+12 2.08F¢12
[ 7.91E-01 2e24Z¢12 leloL®12 2.70E+12 le7RE+ 12
S 9.32E-01 le 69c+12 Bab2V¢11 2008012 1e30E¢12
0 1.10C+00 8.83E¢11 4.65c¢11 1e10E+12 6471E+11
11 10297400 4.64F+11 3.15E¢11 6002E+11 3425E+11
12 1.53E+00 2,00t 11 1.50E¢11 2.66E¢11 le34E+11
172 1.A802+0¢0 80862410 6eB5L*10 115811 Se45E*1D
14 2e12L¢00 3eT75E 410 l.460u010 531410 2+26E+1C
15 25000 2.02E10 1.84L+10 2+8RE+10 115€+1C
le 2495F+00 1345410 le02Fe10 1.85F+10 Be31E+U9
17 3447€400 BeSEE+DT 6+6TEC0S 1e19E£+10 5025CeCw
14 4.09E+00 4.9E8E+09 4,ThieD9 Tel5E+0S 24082409
13 GeB3E+00 3elcfe09 24627409 4345409 2e03E+ 05
26 S4€9L+00 2e16E+053 1.53E+09 2489¢C+05 l.49c€+ 03
21 6.71F+CO ledlE+09 1.02F+09 lotibe+05 9.65E+07
22 7+91E«00 8e TOEDER 6454€+08 lel6E*0S SeR3E+07
23 9432E+00 Se27E+08 4.15E+08 Te09Z+08 3e44Ee0F
24 1+10t+01 3e13Ee0*+ 24578208 4.2TE+ 08 2«00E+08
25 1423E+01 1e96E05 1.54¢5900 2.66E+08 lechEs b2
26 1.53E+01 lelaC 208 Ge287¢07 1e56E+08 TelaE2(C7
21 1.80E+01 6+00E07 SeSTc*07? 8+45%«07 3.55E¢07



RUANE LTCe RCCKWOODs TENN. 10-12 FEE 1921 CONTRACT 1-618-019
RHOs 1.00 SM/CC

INTERVAL

-
WA O Oa U & W) -

.
-~ g

[
(Vo 3

NN
A} 2 O

23
24
25
26
27

DIAMETER

2+50£~01
2.9SE-01
3e47E~01
4.09€~-01
4.83E~01
5.69E-01
6.7T1E~01
Te%91E£-01
9.32E=-01
1.10€+00
1.29€+00
1.53L+00
l.80E+00
2.12E+00
2e50E+00
2+95E+00
3e47E400
4.09E+00
4.63E+00
5+69E¢ 00
6.T1Ee 0O
Te91E9060
9.32E+00
1.10E+01
1e29€01
1e53€¢C1
1.80E+0C1

RECURDS EXCLUDED FROY MEAN
CHANSE IN NUMbER CONCENTRATION

32
2
3z
32
32
NONC
NUNE
NON:
NONT

<
NONe
NOGANT
NOM
NONZ
22
10 22 2¢
10 22 24
22
NOAE
NON-
KONC
NONS
NONF
NOMN:
22
22
NO N
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APPENDIX D-2

CASCADE IMPACTOR DATA REDUCTION SYSTEM PRINTOUIS
BAGHOUSE OUTLET

D-42



RU* #1-t=f 2-10-81 CS1e

IMECTCY FLOWRATE = 0314 ACFM IFMPACTOR TEMPERATUKE = 1650 F = 73,35 C SLvPLING ODLRATION = 209,30 41V
IMFSCTCR FRESSURE CROF = €.2 The CF HG STACK TEMFFFATURE = 16%.0 F = 73,9 C 4

ASSLMEC FAFTICLE DISITY = 1.00 6¢/(UsC¥e STACK PRLSSUKE = 29.80 IN. CF MG FAXe PLRTICLE DIAWMCTIZR = TRe0 MICRIMET.RS

GAS CCPFCSITIONL (PERCLAT) Cn2 = 1409 Ce = 000 N2 = 78621 72 = 19460 %20 = 1e0)
CALC. PSS LOAUING = 149770E-03 GR/ZACF 2¢3€ES7E-03 CRZDNCF 4¢5241E4CC MG/ACY 54136400 ~5/0LNCYH
IMFICTOR STAGE al s2 3 S4 55 56 57 SA FILT:R

ST GE INCEX WJFFER 1 2 3 4 S 6 7 b )

050 (MICRSPLTERS) 17.7¢ 11.15 T+5R 517 3.36 1.71 1.09 LeT4

MASE (FILLIGRAKS) 1. 64 Oe76 1e48 leta 1438 1e17 1;5“ 0.51 143

MG /CNCM/STAGE Be59E=01 3455€~01 Ce91F =01 6EeT2E~01 6e44F-(1 Sed6E~-01 Ted2E~01 237701 64£72-01
CU¥es FERCEHLT OF MASS SMLLLER TH2EN LSS0 £4.14 77.59 E4 o3 52e81 40.52 10.43 1672 . 12433

CUMe ¢P/aCH) SMALLZR THAMN 050 30 #1E#00 3e51F+00 2935400 2437400 1.HB3E400 138E*00 T7#S7E-21 5652701

CUMe (FL/DRCKY LMALLIR THAWL DSC 425SEC00  A.20E¢0D0 3515400 2484F¢00 2419E400 1e65t+00 9405E~01 ¢&4€T75-01

CU¥Me LC“24ACF) S“ALLZIR Thauh (ST 1ot6E=03  1e53E-03 1e26E-03 16047=03 RA401F=L4 £602L=08 Ja31E-04 LeB41-04

CU%e CCFITNCF) SPALLIR THAL DSO 19903 14845=03 1e53E=03 124F-02 9.59E~C4 7e20E-04 3e3iE~54 Le920-04

GFla PLob UlAe (MICROMETLRS) eS3E+01  1.41L+0) 9e19F400 6.20F40C 4.18F¢00 2440E+00 1.36E+7°0 8Be96i=01 S.26I-01
OM/CLCED (MG /DNCH) 1.44E+400 1.75€+00 4,12F+00 4,C4Fe0L 3I,S0F+00 1.%4K+00 3.71540C 1e4-7400 2.227+0)
ON/GLCCE (NCe PARTICLES/LACM) 6e28E408 1.20F+06 1.01F+07 315007 SG.14E40L7 24530408 203709 3.927+09 2.577e1)

hCRMeEL (- GIMECRING STANDARD)Y COARGITIONS ARE 21 DEG C ANO 760MM r~.

PEROLYNAMIC CIAMETERS ARE CALCULATED HERF ACCORDING TO THE TASK GROUP CN LUKEG DYNIMICS.



RUAN #1-(~-A 2-10-81 0916

IMPLCT ¥ FLOGRATE = D.314 ACFM IMFACTOR TEYPERATURE = 16540 F = 73.9 C SAHPLING_DURATIUH s 28F4J0 MIV
IMFACTIR PR-SSURE DROF = 0.2 Ide OF K3 STACK TEMFERATURE = 1650 F = 735 €

ASSUFMED FaRTICLE DENSITY = 1006 3M/CUsCHM. STACK PRCSSURL = 29480 INe UF MG MAX e PARTICLE OI&MITCR = 7040 4ICRUMET_PS

GAS CUFFCSITION (PERCEXNT) C02 = 103 CC = D.00 N2 = T8.71 T2 = 19.FF 2. 2 1.0)
CALC. PASS LCADING = 19770£+03 53R/-CF 2e36570-03 GR/DNCF 4.5241E400 MG/ACM Se4136F 443 A35/DN2M
IMPACTCH STAGE 51 s2 S3 S4 SE Sk S Sn FILTIR
STAGE INDEX NUMBER 1 2 3 4 < [ 7 a 3

D50 (MICROMETERS) 1788 11.24 7.67 5027 Jeas 1.80 1.17 .00

MASS 4M1ILLIGRAMS) leR4 De76 le.48 le44 1.3R l.17 1.59 0.51 1e4?
Ma/LhCrFZ7STAGE BeSIE=01 3a55E=01 6¢91E=01 6672°=01 6e447-01 DHed6.-01 7T,425-01 De347-01 £,.:.72-01
CU¥e PLRCEAT OF MALBS SMALLSR TreN LS00  14.14 T7.59 o4 483 5241 40 .52 XD.43 16472 17.33

Cure (MGZACM) SMALLER THAM DSO 305815400 3.51E+00 2e93E+00 2375400 1e83E40c 16350400 7T.57¢-0 Se&37-01

CUPe (FG/DACMI SMALLER THAN D50 4.55E400 8,20E¢00 3.51F+00 2.84:+00 2.17E+00 1.65L+00 9.05E-61 Se67 =01

CU¥. (ZR/ZACF) S¥ALLCR TH2N D50 1af6E=03 1530=03 1282~03 14047=03 B8.01E=04 6402F=-08 3.31~L4 (.44.-08

CU™e (ZRINNCF) SMALLER Than DS2 1.99E€=63 14847-03 1e33F~03 1424€-07 9.39E-084 7T.2U7 =08 3.550=-C4 _.I2:-04

GCJe MiAW DIAe (MICROMETE QS) 36S4E401 14427401  9.29T400 6435600 8.28E+00 2451700 1.43E8+00 949101 5.72I2-01
ODMZLLCRED (AGIDVCM) 1e45E+00 1.77Zf00 A.16E400 44117400 3.58E400 1e91c*00 3.9€E+200 1.63.+00 24223007
IN/CLCT. (AOe PARTICLES/DNCM) 6o PRESD8 1419506 9.?2£006 3405F407 HoT72E+07 2:32Fe¢Dd 24868409 34200409 2.C07+12

NORMAL (tNGINEERING STANCARD) CONDITIONS ARE 21 JEG C ANU T760MM KA,

SEROCYNAWIC DIAMCTERS ARt CALCULATED HEk:t ACCTRDING TO MURCER.



SAMPLINS DURATION =

RUN ®1-(-B 2-10-81 0516 HRS
IMPECT M FLUWRATE = 04321 ACFM™ IMPACTOR TEMPERATURE = 1650 F = 73,9 C
IMFLCTIR PRESSURE DROP = 062 IN. OF HG STACK TEMPERATURE = 16%«.0 F = 73.9 C
ASSLPELC FARTJICLE DCASITY = 1400 GM/CUSCMe STACK PRESSURZ = 29.68 INe OF HG MAY, PARTICLE DIAMETER =
GaS COMPCSITION (PERCENT) €02 = 1.09 C) = 0a.00 N2 = 78.31 22 = 19.6C
CALCe PASS LOADING = 1.0734E-03 GR/ZACF 1.2896E-03 GR/DNCF 24 4562E+400 MG/ZACH
IMPECTC? STAGE a1 s2 $3 Se 85 S$6 S$?
STZCE INCEX NUMEER 1 2 3 4 5 6 7
US0 (MICROMELTE®RS) 17.58 11.04 750 S5¢12 343% 1.59 1.07
MASS CPILLIGRANS) 044 Jebd Ge33 055 066 0e77 0773
M3 /LNCP/ETAGE 2002E-01 2402E-01 1.79¢-01 2.71E-01 3.03E-01 3.54E-01 3J.632-01
CU¥. FEFCENT OF MASS SMALLER THAN DSO0 953.15% 86429 80.22 T1.03 €075 AELTS 3645
CUM. (FG/ACH) SMALLLR THAN 050 2¢29E+00 2,12C+00 1eSTE+00 1+T4E40C 1449E+C0 1.20E+00 BH.9SE-01
CumM. ¢*G/DNCHMY SMALLER THAN D50 26756400 2.55E¢00 2637E¢00 2410c*00 17%E*00C 10442400 1eusCely
CUM, (GRZALFD SMALLIR THAN D50 1s00E-03 9.26E~-04 Beb61FE~04 7.627-04 E£52€-084 D5423.-08 3e91I-CH
CuFe (CR/TNCF) SPALLER THAr DSH 1420E=03 1411E-03 1eG3E-03 9e167-08 TeH3i-04 64290(~-04 4,706 -9
GECLe Frih UIAs (FI(ROMLTERS) 3¢51£901 1a397%01 9.10E200 60205400 #.18E+00 2.36.¢400 1.384Fe"0
DM/ZLLIGL (M3/DNCP) 3227E-01 1.00L+00 1.07E+00 1.630¢00 1465E+00 1419E¢00 1.81£+00
ODN/CLCGD (ACe PARTICLESZONCH) 1.49E4084 T7.06.405 2471£206 1.31E+07 W.43E+07 1.69£408 1e435009
NORMSL CENGITEERINS STANUARGC) CONDITIONS ARE 21 DEG C AND T60MM HGe
FEROCYNAPIC LIAMLTERS ARE CALCULATED HERc ACCORDING TO THE TASK GROUP CN LUNG DYNAMICS.

T30 MICRUMET.RS

H20 =2

2495107000 M3/DNCH

So FILTIR
b 5
0.74
1.18 1.15
5.4727-01 5.732-01
17.07
4,442 -01
3e33.-01
1.947-04
Ze33t =04
beR6E~01 5.20€-01
3.360400 1477Z¢00
9,235009 2440E¢1)

238400 YIN

1.03



RUL f11=-C=b 2-10-8]1 0916 HRS

IMPRCTTFE FLOWRATE = 04321 ACFM™ IMFACTOR TEWMPLCRATURE = 16540 F = 7249 ( SAMPELINT DURATICN = 253,00 “1IV¥
I~ 2LTCR PRPLSSURE DROP = 0.2 INe OF HG STACK TEMFERATURE = 16%Z«C F = 73.9 ¢ .

ASSUMLL FARTICLE DISITY = 1aC0 GM/TULLCMS STACK FRESSURF = 29,568 INe OF HG MAXo F.PTICLE DIAMETER = T70.0 MICRIMETIRS

GAS COMFCSITION (PERCENT) CCZ = 1.09 C: = 0e.00 N2 = THRel1l 32 = 19.60 H22 = 140)
CALCe PRAES LCADING = 1.0734¢-03 GRZACF 1e2B89€2-02 GLR/ZINCF 28501 4LL M3/ACH 2+3€10: 400 ¥3/DNCH
IMFLCICE STRGE <1 82 £3 S4 cE S6 7 S- FILTICR
STLGE IhCEX NIMEER 1 2 3 L] | 6 7 4 a

0S50 (FICRIMETERS) 17ekF 11.14 T+€0 5. 28 3e45 le79 1.16 Col3

MASS (PILLIGRAMS) De4a Cobd LelS 0+59 066 0.77 0e7% lel- l.16
MI/LNCP/STAGE 2402E=01 2402E=01 1e79E=01 2e715=01 3e03FE-0G1 3¢54E-01 3463E-01 So42t-01 5.33%-01
CUPe FERCEWT UF FASS SKALLEF THaM TEC ©3e1% BE.29 Rie2l 71.03 EC.TS 4heTS5 36445 1.07

CUrFe (FC/ECF) SMALLER THEN (50 2¢23E400 24125400 1e97E400 3787400 1o49E4C0 14207400 £e93E-01 a,44f =01

CU¥e (FL/ZUNCM) SMALLCR THAN GEC CeTSE*LU  2.55E+00 #2TE403  2.105400 1.79E000 1448200 1eGHE*C0  S5e33c-01

CurF. (5R/7LCF) SMALLER THEN TS0 1eCUE~03 3¢26E~04 ¢Cof1E=-04 7.627-084 6.52E-08 5023708 3.91E-C4 1.940.-04

Cule ;CnltK(F) SPALLER ThRAN DS 1e2CE=03  16118-02 14U3E-03 9e1£6F =04 T.63F= 4 ¢£429E-08 A,70E-(0 Z.33.-04

Gl e MLLR Cl;. (FICROYLTERS) 34525401 1,80C401 9e20E+00 Aa30E+0.0 d.28EeC0 2.495C+00 1.44E+00 ,81.-01 E.P62-01
OM/CLLCC trG/THCH) 3.2AE=01 1401E400 1.C8E+00 1+66F¢0C 1.€£9E+C0C 1245900 194E¢77 3.71.400 1,77E+0)
LNZLLCEL (MO, PERTICLES/DACH) 1e4cEo084 64365805 2,65E¢06 1a275007 4,23EeC7 145SFE403 1e28E¢035 74570409 1e£22¢1)

NCRM. L €L CIMEERING STAKLaFCY CORLITICHS 3Rt 21 DEG C ANG TeCi*M K-

ALRUCYNAFTIC USAM: TERS RARE CALCULETED HER. ACCURDING YT MLRCER.



RU% t2-L~-L 2=11-01 1200
IMFCTCE FLIWR.TE = Doe420 acFw

IFPL (TR FRESSURE DROP = 043 Ine (F MO

ASSUNMED FAPRTICLE CLASITY = 1400 5¥/ZUeC

wAS CLPFCSITICY (FuwCELT) cos
CatlCe MiSS LOULING = Z2e1982E=-03 SR/LCF
IMeALTCR STACGE

ST:GE IMLEX MNUMEER

DS0 (VITROGMETERS)

MASS (MILLIGKAVS)

MG/IMNCPZETAGE

CUre FERCENT CF MASS SheLLzR THANM JEC
CUFe (FLZALM) SNMALLER TH£% DEC

CuPle (MF/LLCH)Y SMALLER TERAL DSC

CuMa C(C"/RCFY SKFBALLFK THpR DSO

CUMe ¢5&/DPCFY SMALLER THA* DSC

GETe Mtih LJAe (MICROYETERS)

CM/CLLCL (FGZDACM)

DN/ZLLCGL (ACe FARTICLEL/TACH)

IMPACTCR TEMPERATUSE = 1
ST2CK TEMPERATURE = 134,
Me STACK PRESSUR:, = 29,60 I
= 1.09 CC = C(eDJ
2516 2£-03 GR/DNCF
€1 s2 £3
1 2 3
15407 LY X3 6043
ZaRE 1a158 1e€7
S E3E=01 3e38E-01 SeSHE-Q1
53e48 76055 FE obb S
4020E4C0 ZeBSE+CGC 2a3€E4D0
9.01E4C0 4.81£+06 3Ja.cSfe00
1ePIE=03 166RL-33 1.6472-03
2.1CE=03 1e93E~03 146bE=03
3.255401 1.19E+01 7.FQE+00
14300 14957c4060 3.33°900
T« YEE+*08  Z.20E90€6 1.34F+07

AORMEL (EAEIMEERING STANCARD) CONLITIONS ARE 21 UEG C AMU T60MM HTe

LERCCYNAPFIC CIAMETERS ARE CALCULZTED HERE

ACCORDING T THE TA5K GROUP (U

34.0 F =
C F= =5

Ne CF HC

S4

'Y
4.38
1.67
9.585=01
7.17
2.8RF+DC
3.29¢+0C
1a26t =02
1441 =03
Se31740C
Je3%te00

4.29E 407

LUnG DY

S6e7 €

6.7 C

MAX .

hZ T TBeZ1

FIRTICLE D

SEMPLING

TAwETER =

22 = 19460

SeU303E+C0 MG/ACH

s§8

5
2 <€
Jelf
leO6Es (L
38 4¢3
1495EeCC
Secubell
Ee54F=C4
9.77E-04
JeS54£+ Ut
Se72E+ 00

286E+0F

RAMICS .

Sé

6
1.44
2445
“e19E~D1
{4.61
1.24:+00
142400
S.410-64
€e19E-CH
2eC3F+00
2 75F+CO

He25E+04

S7
7
0.51
1.48
4,95¢e~01
16.02
E.DGE-él
94235-C1
34525~009
4,03E-0Ua
lel4Feng
2458400

Jelaufel -

DURATIUN

708 *ICR

= 2E5.00 ™IV
UMETeRS
H2" = 1e0)

S5.7592F 410 ¥5/704(C%

S

2445.-01
281701
le G704
1423c~04
Te51F =01
Je 100

1e77°+1°0C

FILTLR

[L]

2e4+15-01

4.39€-C1
Ye132~GC1

2.1LE*10



RUI. #2-C~-4 2-11-¢1 1200

IMFACTCR FLOWRATE = 00420 ACFM

IMF4CTCR PRLSSUKE GROP = 0.3 Tiie UF kO
ASSLMEC FARTICLE DT SITY = 1.00 5%/7U.C
GRS CCPFLSITICNY (FIRCENTY cre

CaLCe 2SS LOAUING 241982002 GR/ZACF
IMFLCTICH STACGE

ST:GE INCEX NUPMEER

CS9 €¢FICRO*ETERS)

MASE C(FILLIGRALD)

MG /LNCPF/STAGE

CUVe PLRCEAT OF MiSS SFALLIR Thah 050
CL¥Fa (F(/ACM) SMALLER THLN 050

CUre (FG/TACKY SWMALLER THAK CSC

CUMe (LRAALCF)I SHALLLR TraN USC

CU¥, C(Lx/TACF) SMALLER Thes DSC

GECe MEZM LIARe (PICROMITERL)

DM/ZLLOZE (MGZCHCP)

ON/ZLLLLE (NC, PARTICLES/TALE)

AORM 'L (EMGCIAEERING STANLAKRCD) CCANITIONS

BERCTLYNAMIC LIAMETERS ARE CALCULATEL FEke ACCCORDING

IMPACTCR TEFMPERATURS

ST4CK TEMFFRATULRE

¢
o
~e

1.09

9.53€-01
Rledé
4.20E+00
4.°1E*00
1e83E~02
2e10=GC3
Je262¢01
lea3Eene

TeQ2E¢04

ARF 21 DEG

STACK PHRERSLRE

co

2¢51€ 1E~03

$2
2
9e5%
1.15
Je9RE=D]
764553
3.85E+00
4.41€C+00
1.66E-C2
1e63c-0C3
1e20c¢01
1.96L+00

24176406

[3

= 13%.0 F =
= 134.0 F = €
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RUN #2-(C=-B 2-11-81 1200

IMFLCTICR FLCWRATE = 0.660 ACFM IMFACTCR TEWPERATURE = 134.0 F = 56.7 C SAPPLIAS DURATION = 288.00 YIN
IMPACTCR FRESSURE DROP = 0.8 INe CF MG STACK TEMPERATUKE = 13440 F = S6.7 C

ASSUPEC FARTICLE DENSITY = 1,00 GM/CULCM, STACK FRESSUREL = 29460 INe GF HC MAX . P/RTICLY DIAMETER = 70.0 SICRCMET:RS

GAS COMPCSITION (PERCENT) CO0z = 109 £2 = o0.00 N2 = 78.21 02 3 19660 H2L = 1.0)
CALC. P‘SS LCADING = 1.925€E-04 GRZACF 24204 6£-04 GRZUNCF 4.40c5E-01 MG/ACH S¢04502+-01 %G/7DNCH
INPLCTCR STAGE $1 s2 S3 b1 85 S6 s7 sa FILTER
STAGE 1NCEX MNUMBER 1 2 3 4 s 6 7 L] Q

B5S0 AMICRCMITERT) 12.01 7453 Se11 3o b8 2427 1e13 0.70 Ged7

MaSS. (FILLIGSRAMS) 0e13 0.23 030 013 031 0e.28 0.34 el Dea?
MG/LNCKP/STAGE 2 1TE=U2 8.90E-02 6439E~02 277602 6£+60E-02 5.96c=-02 724£-02 3e83r-02 1.00Z-01
CUFM. PERCERT OF MASS SMALLER THAN 050 G4.51 84,81 7215 6667 23.59 A1.77 27.43 19.83

CUM, (FG/ACY) SPMALLER THANM DSO 4.16E-01 3.74E~01 3.185=01 2.94E-01 243FE=01 1.B4E-D1 1.21E~-01 e74E-02

CUF. (PG/TACP) SMALLER THAHW DSC 4.TTE=01 4.28E~-01 364E-01 3.36F=01 2.70E-01 2411E-01 13301 1.0C.-01

CUFe (CRIACF)Y SMALLCR THAN DSn 1B2Z=04 1.63FE=04 1.39€-04 1.2BE~04 1.03E~04 PR.D4E-05 S5e26c-C5 2482C-05

CuMe (CH/ZONCF) SPALLEKR THAL DSu 20C6E=04 1,87E-04 1.59E-04 1.47F =04 1.18E~-04 9421E-05 64050=05 4437905

GECe FEAN UIAe CMICRCRETERS) 2¢90E*01 9eS1E400 6e20E*00 40227400 2481E+400 1460c*00 8293c-01 5.77:-01 3,282-01
DM /CLOGD (MG /ONCM) 3e61E=02 2.41E-01 3+79E-01 1.66f-01 3+55E-01 1.97E-01 3J51&-01 2.21C-01 «222-01
DN/OLCCGL 4¢NCe PARTICLES/DMNCM) 2 ¢3E403  SJIGEC0E  34CAE406 4.22E90€ 3.06E*07 917:407 9ea4L+74 24208409 1.7CE¢1)

NORMAL (ELGINEEPING SYANULARD) CONDITIONS ARE 21 OE6 C AXNC 760%M HG.
ALROCYNAFIC CIAMCTERS ARE CALCULATED HERE ACCCRDING TD THE TASK GROUP CN LUNG DYILAMICS.



RUN #2-T-8 2-11-81 1200
ItPACICKk FLCWRATE = De€G0 LCFM IMFPCT R TEMPELRATURE = 13440 F = 56,7 C SAMPLIN®. DURATION
IMP:CTCR FRFSSUPE DACP = 0.8 I4e (F NG STACK TCUFERATURE = 13440 F = T6.7 C )

ASSU®ELD PAaRTICLE DZNSITY = 1.00 GV/TUlCM. STACK PRESSURI = 29.60 INe CF HC MaXe FIRTICLE DIAMETER =

GAS CCrPCSITIO0! (PERCENT) Coz = 1.09 “v = 00D he = T8431 42 = 19.60

ClLLe */8S LUBNING = 147256t =04 GF/ACF 20208€C-04 LRIINKCF A.4065L=-01 MG/ACH

IvP2(T.H 5TaGE 1 s$2 G2 S& < S& s7 S¢

ST eGE IATEX nUPSER 1 2 ) L] 5 ] 7 8

D50 tMILRCFETERS) 12.10 Te62 520 3457 236 1.22 0.79 0s5€
MESS (FIELISRIH&) 0012 0.23 0.3C 0«13 031 D28 034 Oe1h

MG/ NCF/ETAGE 2eTTE~02 4.90L=02 6e39E=02 2477E-02 6460E=-02 54965=-02 T.24E-02 3.530-02
CU* e PeFCEST CF FALS SMALLUR THAN USC 94e51 fd.81 12415 €667 53459 41.77 2Te43 17403
CUMe $PL2aCMY  PALLZR TrbaN C5C 4016E=01 Ja74E-01 31E~01 24947=01 2e36E-01 loeb4r=01 1e21t=-C) Jdalh:.~02
CUFMe (P70 NCFPY SMBLLER TrAL DE? Ao 7TE=D1 4428E=-C1 3.68T-01 3.36f=01 270t-(1 2411t-01 1e3z2E=-01 1.00:-02
CUMe CZK/ZACF) SPALLTR THAN 057 1eF2E=08 1463F-08 1e3Y9E-08 T2kt ~04 1.03f-58 ReCAE=0S Se2%C~073 3eR2I7-LH
CU¥, (SHh/THCF) SFALLER THE, DS 2e0FE=C4 1oATE=04 1659F=04 1487ce=04 1alcE~l4 S4210=05 6405:=-05 8,37F-35
GEve Mt2h OIAe (MILFONMLTERS) 24518401 9.60E400 €420E¢00 4315900 2450E#00 1270600 9DeRIE-CY 5067E-03
DeZLLECL (pGAD:CP) 363E=02 2.44i~01 3.585€=01 1.690-01 3467E-01 2408L-01 3eR%E-C1 2.56(-01
INZ0LCCEL (NTe FARTILLEG/LACH) 20H1FE403 5e26E*0S 2.9%FE406 A,0AFE40€ 2+PTEXCT LalSEDT TeT7AE+Nr 1.65F409

NURM ‘L CELCINEERING OLTAMLARD) CCHUITINONS ARE 21 DEG C ANG 76C™™ bC.

LFROCYMAPIC CIEME TeRS ARE CALCULATEC HcPRt ACCORDIMG TO MEPCER,

2RA.00 MIN

700 MICRUMETEZRS

r27 = 1e0)

5.C450t=01 ™MG/0ONCH

FILTeR

S

D.47

1.00€-01

3.572-01

1.01F+1)



RU

£3-.-4

2=12-¢1

CCac

IMEFCTLh FLOWKATE = Ce2°C ACFM I¥ACTCR TEPPERATURE = 1
FMFECTI(R PRESSURE DROF = €e3 INe OF H3 STaCk TEMPZRATURE = 132
WSSUFFL FERTICLEI DPASITY =z 1400 GY¥/CUaL” STALK PRLSSuke = 29.80 1
525 CLCMFLSITION (FTRCE:TY CLI = 1405 CC = 0400
CoLCe MiS5 LOACING = 2el46L-.=03 5K/ACF 345716E=03 SR/ZDNCF
IKESCT (- STAGE 1 s2 $3
ST.CGE J*Ccx PUPMiER 1 2 K
D5C tPIIEGP=TEFS) 1585 9470 6e59
ASS (FILLISFARS) Zet2 1.89 2.59
MC/INCH/ETRGE 9e14E=01 6e60F=-01 9e087=01
CUF¥e FIERCERT CF MALS SMALLIR THEN 550 +8.51 ECaT4 £Ge€H 5
CUYe €PL/uC¥) SMELLER TH&M DSC 6e:%LeC0 Se81T740C Se025+00
CUAe tF"/75CH) SMBLLER TRAL D50 TeZRESO0 £460°¢00 S.T70Ee00
CUMe (%-/72CF) SUALLFR T8N D5C 2477 =0% 2454033 2413¢=03
CL». (CH/™ CFY SPALLER ThHen D5t 3617E=03  248L:1=03 24435F=03
Giie Forh Clhe (MICHIYETLFY) 3023601 14227401 £enGI*00
SPILLLLL EMEL0LCM) 1.29E450 34265400 54297400
DRNZCLEAD €A, FARTICLES/ZLACK) TeABE408  3.39F006 240154G7
PLRM UL (¢t SENERRING STAMLARD) COw ITICLS LRT 21 CUES C AMU T60MM nr7,

SCRCOYNLYIC CIaMp TRR®S

ARC CaLCULZTED »ER:Y ACCHRDING

T2 Tk TLSK SROUP (N

SemMpLING DURATION

33e0 F = 56.1 C
0 F = 5641 C
Ne OF HEC MAXe FLXTICLL DTAMIIZR =
e = TROXL Moo= 15.(0
Ta19°2E 00 M3/RCH

Se S5 36 s?

L) ¢ 6 7
4.50 2 .94 ledg 093
2045 2462 2490 2459
Be55:~C1 Se¢l4E-0i 1.0G1E+00 1.04E+00
9422 4R .08 35.65 22.89
8026740L  Ja46E900 245TE+0C 1eeSE+DC
4,847 +0C J.93F+({ 2491C+00 1eHTE+0D
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2412502 1.72E-(? 1.27€-03 8,17€~04
545700 C Jec4fel( CTe09zZ400 1eliEeOGL
Se14F200 QoSEE*DT 34402400 Sal9eeCC
EelNEf 407 1+5T7E+DE T4 18E408 6410FeNS

LUn’

DYNINMICY .

Tne.C «~ICR
61731
SH
g
De64
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talut =01
Ce2vE~C2
34572-04
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TeT37=C1
S«TTI G0

2397 +1C

= 2RRL0DY I

LEETZ?S
2% = 1e2:

Le0D “5/CNC
EILTCR

e

2.6

9.202-01

4,°1T=C01
340L"Z¢G3

be3&L*10



RU™ 83~ =n 2=12=¢1 EX 3
ISFICTCR FLLWRATE = 04395 [(FM It RCT.R TMPFRITURT = 13340 F = 5601 C StwTLINT DURATION = 2F5430 MIV

Iv#2LTLR #RISSUSE CROP = 0.2 T .. Lt A5 STACK THWPLRATURZ = 13260 F = ZUel

u3SUNMEL FrRTICL: DULSLITY = 14Cu G700t CTACY L TSuP. = 2930 Tie OF Hy Haae FLRTICLE Li&MIT & = 70,0 4ICR. "L T.9S

300 COPECSITAR:, (F-SCET) Cu™ = leUs C) = JelJ ML 2 Teelld L= 19l LT 160

Culie MaS3 LTALITS = Zolebe "=yl GHpulr 3.571&."-13.’“\/:'.2?' Tel? DCalr Mo/pali cal 7R _ePC ¥3/70CH

Iv¢ LT 5TaGE 1 se <4 G4 3+ - 7 5 FILTeR

ST 28 JrCex v R 1 2 N 4 ] ¢ M h “

TEY CMILRTMTE L) 1Lelt YA Cam 4.5 .00 1el? lav ™ Te72

“ASE (MIRLILRA ) ce:ll 1ot cet e k® lef? e FESRE cell 20

MEZINCP AT Foelelayl se%7 =7) e 4I=T] 26557 =01 Yel4f~ lelil-#C°2 lasailen’ T e42 (1 Fe2V =01

Thre P T F Masl oy L L T T cee 1 flela el - S el 4r 76 TEL.EE 2. 11627

Tute UF 4LTT) L BLLSF Te ren TN N EY sanle{ FeucTedl bel 20U Jeuvcrs . <eS7 <G ledun e 0 el =01
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RUN #3-0-b 2=12=¢1 15 KT

IMPCTCY FLLUWRATE = 04407 SCFH™ IMPACTTR TEVMPCRATURE = 133.0 F = S6a1 ¢ SAFOLING DJRATIUN = 24#430 41V
IMriCThn CRESSURE DHCT = Q63 Ita LF n5 STACK TevreRATURE = 13240 F = S6el C -

ASSUMEL FARTICLE D wSITY = 140U 5M/CULCH. STACK PRESSURT = 29433 Twne GF HE YAaXe PLRTICLY CUEMETER = 7040 MICROMETe?S

GAS COWRLSITIOY (P RCIMTY COT = 1.08 Cn = 2.0 NPT 18071 T2 19460 v =z 1e6)
Cicle 7SS LOALING = 80l T8r. =Pu (R/aCt CelFZ5i=l8 [/ UNCF lebu T Loyl Mosaln 2¢1195.4C0 W3/3420
Ive CTo. <TL5E Al $2 £2 <4 e S¢ v S+ FILT-R

ST .Y ] .Cux AUF=-iP 1 2 M 4 2 [ 7 £ 5

per e ITR - ITEY) 19.20 Tetl €at2 444" eyl 1e47 Cefil Ceb2
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1o B4T7CE4CO ML/ACH

RUN 83-.-8 2-12-81 0cey
I1#C4CT '7 FLOWRETE = Da407 ACF™ IYPACTOR TEWMPeKATURE = 1330 F = S56.1 C
IMELCT.R PR SSJURE ORDP = Qo3 Thye LF HS STACK TEMPLRATURF = 133.0 F = %5641 C
ASSLFED FARTICL: DL W3SITY = 1400 3M/ICUeCv, STACK PRISSUFL = 29480 The 2F HE ¥ AX .
GAS CCMFCSITIO. (PIRTENT) CCz = 1409 CCt = 000 Ne = 78071
CALCs 1SS LLALING = Bel5Hgte~-04 3R/ZACF Ye24257-C4 GK/INCF
1P (T STAGT P Sc 83 S4 ST
ST 07 i CIXN nyri iR 1 4 3 4 ©
LR APTLRINITERD) 1537 Se? fer2 4054 3.CC
FASS (MILLTIORA D) o7& 0.3¢ .21 8.7% Ge26
P34 NCPZET2SE Zet:TE=C1  1e63: =21 T41+F=02 2e56 ~01 B8euSE-1T
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5976 ¥roh [lhe ¢wIlin,v_ TrAL) 2aTrZ#C01  1el2:e01  La”17e00 Z,84Fc 40 3,200,
(M70L000 (FA/D ") 8475001 Cell:=(} 4e23F=01 1e57t+37 4e"4(-{1
LN/ZLLLLL 100 e rakTIcbes/LON) 201%E+38  E43F 40T letlFe0€ Lo B2U40T 1ekOFei
RCRM L O O ERING UTAMCARD) CC UTHICMS WRE T1 DT C ar o 23" 17,
AZRUSYNAMIC CTAM TSRS ARe CALCULMTED HoR: ACTTROING T »LFCL7

P.RTICLZ

1.42
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42432
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1e25FeC]
le37ee
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288,00 4IN

TLeO FICRINMETERS

H2C = 1e03
2¢1196€i 400 t5/704CH
se CILTLR
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Ne72

[P AS 1eul

Ce5(.=01 3Je427-01
1€.13
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132=04
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Fe33. =01 SHel%T-N1

le7u_*0C 14147020

Ce3T7_ 405 lec4c¢l)



RCANE LTLe RLUCKWCUCs TENNe 130-12 FEE 1981 COLTRACT 1-618-019
RHOz 1.00 GM/CC

MEaN CUMULATIVE UPPER CONFIQENCE LOWER CONFJIOENCE

INTESYSL DIAPETLR MASS CUMCENTRATICN LIMIT LIKIY

tPICRCGES) v./7aCF) (MG/ACM) (MG/ACKM)

1 2e¢50c-01 3eKTT =03 5¢93L-03 181E~03
? 2e71E-01 €.85t =03 le04i =02 Je27E~03
3 2.95E£-01 1409E-0C2 leb8E~02 Se43E-03
4 3.20E-01 1.657-02 2445£-02 B.46E-03
5 3e47E~01 2.815-C2 3.55E-02 1.27E=82
6 3+77E-01 Je4Mc=-02 5¢02€-02 1.86€E=02
1 4.09E=-C1 4.53c-02 6e28E-02 2«78E-02
] 4,45c=-01 Se67E~02 Te64E-02 3+70E=C2
9 4.03E=01 1e035=C2 Fe28E~02 4. 7HE-02
13 Se24E-01 Re€9E-02 1.13E-01 6409€E~02
11 SeE9E~C1 1.10u-51 le40E-01 T+87E~02
12 Eelbl-01 1.456-C1 193E-01 9.81E-02
13 6.71£-01 2.00E-C1 2e64E£-01 1.37€-01
14 Te28E~C1 2.660-01 le47E-01 1.85F-01
15 TeR1£~01 1.44°F-01 A.41€-01 2¢46E-01
1s Bo58E-01 4.31:-01 Se46£-01 3e16E-01
17 96222-01 Sa24c-01 €+55L~01 3e94E-01
le 1e401L+00 b.18F =01 TeblE~D1 4. 75E-01
15 1e10F+00 Fol1Ce=C1 Beb3E~01 5¢57E=01
20 1«19E+00 7.99c-01 F+60£-01 6438E-01
21 l.29c¢L0 He842=-(C1 1e05¢+G0 7.16E~01
22 1.41E+00 S.64L-(1 lel4c+0D 7.912~-01
23 1.536+C0 1.04F+C0 12225400 8e62E~-01
24 let€E+CO 1.11€+C0 1.30€400 S31E-01
25 leHCC+00 1.18E«00 1«37t <00 9.95€-01
2¢€ 1950+ 00 1.25€+00 1.432+00 1.06T+00
27 2012E+00 1.31F+00 150400 1.12%+ 00
2¢ 2430L+00 1.378+00 le56£+00 118€+00
2S 25006 le43£ <00 le63E+00 123E+00
30 2.71E+0C l.449F+C0 l.69F 00 1.29£+00
31 2495E+00 1.56r+00 le765+00 1.35E+00
32 320E+CC le€3E+00 1e94£C( le422+00
33 3e47E+00 1.702+00 192000 l.45E+00
b 3+7774C0 1.785+400 2+00E<C0 1le35E«00
15 4.05E+0C le BEF+00 2409700 1463500
k13 LR IR A R 1.942+00 Celbi*00 1. 70F+ 00
37 beb 360D 2.027 00 Je26L00 1.78E+00
3 Se24F+ 00 2.117+00 235c+00 1.86F+00
g Se€b+00 2.197+00 26445400 1.94E+00
4 €elbECD 227700 2e535c%00 2402E+00
41 LENB IR/ 2e25L+C0 2e¢61E400 2409E+ 00
42 Te2BEL+CC 243C+0 G 2¢62t+00 2¢16E+ 00
A T«51F+GC0 2.506¢CC 277900 2423E+00
44 EeTRESTD 2+5T7+00 285700 2430700
45 Dedzce00 2e64(vLU Z20920+0¢C 2436500
4¢ T«01te(1 CeT0b*0G CeGb1L+00 2¢42E+00
47 le1CEe01 ceToE*l0 Te0B5ECO 2e4kECCO
48 lelSt«01 2.826400 3411400 2+54E+00
49 le289g-01 2.RBESCQ 3el7E+00 2e59F 00
93 le.41£+C1 2.930+(0C Je22L+00 2+64E+00
s1 1+53E+ 01 2.59BE (D le28L <00 2+€£9540C0
S2 le€€beC1 J.C3E«T0 363300 2+74E+ (D
- 1e60€+01 Je.(8L*0D 30372400 2+T6E+00

Sa 1.55E+01 3412500 Zea1£+00 24827000



FCAND LTLe RCCKwCUDe TEWMNe 10~12 FEE 1981 CUNTRACT 1-618-019

RHO= 1.00 €v/CC

INTERVEL OIAMETLK RECGRDS eXCLULED FROM MEAN
CUMULATIVE MASS CUNCENTRATION

1 2450E-01 h

2 2.71C-01 2

2 2.95t-01 2

L 3.20E=-01 3

5 3+8T7E~01 2

6 3.77E-01 2

7 4.09F=01 2 10

3 4 .45E-01 2 10

9 4,43E-01 1c
11 Se264E-01 10
11 Se69E-P1 ir
12 6.16E-01 NUNE
13 £eT1E~01 NUNE
14 T+28E-C1 NC M
15 749101 NOND
16 Be5L=01 NOM
17 9.326-01 NOAG
la 1.01E+00 O Ne
15 1.10E+00 NONC
20 1.19E+00 NONE
21 1292400 NONE
22 ls41E+00 NONE
23 1.53E+00 NCNL
24 l.662+400 NCM
25 1.60E+00 O
26 1.95€+00 N o N
27 2e12L+00 W“ONT
28 2430E¢0C NONL
25 2.50€+00 NCNL
o 2471F+00 NOKS
31 2.95F(+00 SO
3z 3.20E+00 NON
33 3447000 SChe
34 3.77E+60 NON:
35 4 ,09E«LD LGN
TE 4445400 N
37 A RIES LD NN
XH Se24E+( 0 NCOAS
39 Se65L*00 NCAC
40 Eel8E+CD SO
41 6.71E+00 MONC
42 T.24E40C NCONT
47 7Te91L+00 oK
44 teS8E+OD NOAe
45 9432c+0C WON:
45 1.01i 401 wOh
47 1.10F+01 NOW
bh 1.19L+0C1 L ON-
4c 125t+01 SON:
S50 Jealcestl WOND
€1 1e53c¢01 NCONE
52 1e6€7+01 NON
53 leECE+D1 NONE

Sa 1.9CE+01 ANCKL



RLANE LTL. RCCKWOUDe TENNe 10=-12 FEE 1981 COKTRACYT 1-618=019
REC= 1.00 EM/CC

MEAN CUMULATIVE UPPcR CONFIDENCE LOWER CONFIDENCE

INTERVAL CIAMETER MASS CCNCENTRATIOM LInIY LINITY

(MICRONS) (FERCENT) (PERCENT) (FERCENT)

1 2450E-01 1.08E-01 1.65E£~01 Se04E~B2
? 271E-01 1.91€=-01 2.91E=-01 Se11E~02
3 2¢95E-01 Je04E£~-01 4,58E-01 1+51E=01
4 3420E-01 4.60E-01 6.84E-0] 2.36E~01
S 3.47E-01 6.72E~01 9.90E-01 Je54E-C1
6 3e77F~01 Se6CE-C1 le40E*DD S5¢19E~01
7 4.09%-01 1e26F 400 1. 75E+00 T« 71SE-01
3 4 .45E-01 1.58€+00 2413E+00 1.03E+00
9 4.E3E-01 1.962+00 2.59E+00 133E+00
10 5424E£-~01 2.42E+00 3.15E900 1.70E+00
11 5.69F-01 3.05F+C0 Je91E+00 2019E00
12 €18c-01 4.065+00 Se38E¢00 2 T3IE+ 00
12 64712-01 5582400 Te36E«00 3481E+00
14 Te28E-01 Te42£+00 . S«67E+00 Se18E+ 00
15 T«91£-01 9.58L+00 1423E+01 6+85E+ 00
le 8e58E~GC1 1.20£+013 1.52€+01 B.80E+00
17 9.32E-01 1.46E+C1 1.83E+01 1.10E+01
18 l1.01€+00 1.72E+01 2412E+01 133E+01
19 1+10E+00 1.98E+01 2412401 1e55€« 01
20 1.19€+00 24231+01 2.68E+01 1. 78E+01
21 1e25E+00 2.460+01 2.93E+01 2400E+01
22 1«41E+400 2469F 01 3.17€+01 2420E+C1
23 153F+00 2090L+C1 3e40E+01 2+80E+ 01
24 le66E*G0O 3e10€+01 3461E401 2¢60E+01
25 les0E+00 3.25F+01 3.81E¢01 2+78E¢ 01
26 1.956+00 3e4TE+01 4.00E¢01 2«95E¢01
27 2el2t+00 J.65E+01 4.18E+01 3.12E+01
28 2430E400 3e62E+01 A.36E+01 3+28E¢01
29 2+50E+00 399E+01 A.54E01 3.44E+0)
30 2471E+00 4.17E+01 4,72E+01 3.61E+01
31 295E+00 4.35E+01 4.92E+01 3.78E+01
32 3+20E+00 4.54FE+01 S5e13E+01 3e95€+01
32 JeaTE+0O 4.74E4+01 Se35E+01 4.14E+01
s 377e+C0 4,96E+0] 5.54E+01 4.33E+01
as 4,09c+00 5.18E+01 S.82L+01 4.,53E+01
3 A45E+00 Seé1T+01 6e07C¢01 4,74E* 01
37 4e83E+00 S.64F+01 6¢32E+01 4.96E+01
3¢ Se24E+00 S.87c+01 6e56E+01 5«18E+01
39 Se69L+00 €+11E+01 6«B1E+01 5.40E¢01
40 6e18E+00 6e34F+012 T«05E+01 Se62E+01
41 6eT1E+00 €e56E+01 Te29E+01 5.83E+01
42 Te28E400 6e77E+01 7e51E+01 6+03E+01
LN Te912+00 €.98L+01 TeT3E+01 6227+ C1
44 Be58E+GC To1T7E+01 T+93E+01 GedlEe(l
45 Se32L+00 T7.36€+01 813201 66585401
L1 l1e01F¢C1 T.54F 401 Be32k 401 6e75E¢01
47 l1e10E+01 7.71E¢01 B84S0ES01 €e92E+01
48 1.19€+01 T.87L+01 B467c*01 T«DTE+01
49 1429E€+01 8.03E+01 B8483E+01 Te22E+(L
50 l1e81E201 8.,17F+01 Be 99E+01 Te36E+01
%51 1.53£+01 Be32E401 9.13€+01 T50E+01
52 letbEe0] Be85E+C1 9e¢2TE*U1 Te63Es01
53 1+E0E+ 0] 8.58E 01 9.40E01 T« TSE+ 01

54 1.95€+01 8.69E+01 9e52L+01 T.86E+01



RUANE LTC. ROCKWOOOs TENN.

RHO= 1.00 €M/CC

INTERY AL

X DO D N -

RIRD R A R AD RO R = b = ps b e e b e
W PN AN O DD UNBWEN D

DIAMETER

2.50€E~01
2.95E-01
3.476~01
4.09€E~-01
4.83E-01
5.69E~01
6.T1E~01
7.91E-01
9.32E-01
1.10E+00
1.29E+00
1.53€+«00
1.60E+00
2.12€E400
2¢50c+00
2095E+00
3.47E+00
4,09E+00
4.,83€+00
Se69E+00
EeT1E+ 00
TeY1E*00
Fe32E+00
1.10FE+01
1429E+01
1.,53E+01
1.80£¢C1

PEAN CHANGE
IN MASS CONCENTRATION

(MG/DNM3)
B8413E=02
1.52E-01
2+84L0-01
5415E£=01
4.59F=01
le27t¢00

' 195€+00
2468F+00
3« 06L200
2492E+ 00
2469£400
2e42F<0C
20142400
199600
2400£«00
2e1€£+0D
2441F400
24625400
2+73E400
2¢71F¢00
24530400
24320400
2012t 400
1.95F«0C
147hE*00
leb1lb+0C
le40E+00

STANDARD
DEVIATION
(MG/DNM3)
6.75E-02
137E~01
2.65E€~01
4.73E-01
3« 68E-01
1.15E+00
le62€400
2413E+00
2+33E+00
2.07E+00
184 +00
1.59t+00
1.33E+00
1e19E+00
1.29c+00
le67E+00
2406L+00
2413c+00
1.97E+00
1+90E<00
1.A5L+00
le7T6E+00
1.6T7F +00
1.57€+00
led7E+00
l.36E+00
le12¢+0C

10-12 FEbB 1981 CONTRACT 1-618-019

UPPER CONFIDENCE
LIPIT
(MG/DNM3)
1e 46E=01
2.84E-01
5.40E~-01
9e72E=01
Rel14E-01
2.23F+00
3.30E¢00
4.46C¢00
5.00F+00
4.65E+00
4.22E%00
3. 75E*00
3.25C+00
Ze9BE4DD
3.0£C*00
3.55c+00
4.12E0+00
4,39E+00
4.37E+00
44,29E+00
4.0BE*00
3.TYE00
3+51Fe00
3.25E«00
3« 00E+00D
2+ T5€+00
2433E+00

LOMER CONFIDENCE
LIMIT ’
(MG/DNM )
le62E~02
2407E-02
2480E-02
5«8 TE=02
1.04E-01
3.16E-01
6e02E-01
9.07€E-01
1.12E+00
1.21E+00
1.16E+00
1.09E+ 00
1.03E+00
9.96E~01
9.22E-01
TeT1E-01
6.92E-01
6450E~01
1.08E+00
1.13E+00
9494 -01
8.50E-01
T.31F-01
6.37E-01
S5+56E=-01
“eB1E-01
4,69€-01



ROANt LTC. ROCKwOODy TENNe 10-12 FEB 1981 CONTRACT 1-618-019
RHO= 1.00 GM/CC

INTERVAL

DD NS SN =

DIAMETER

24950E-01
249%E~01
Je47£~01
4.09€-01
4.83E~01
5.69E~01
6.7T1E=01
T«951E=01
9.32¢-01
1.10E¢00
1«28E+00
1.53E«00
1.80E¢00
2012E+00
2.50E+00
2495E¢00
3e4TECO
4.09E¢00
4.83E+00
Se69k+00
E«T1E+» 00
T«91E«00
9+32E00
1e10E+01
129E+01
1.53E+01
180E+01

RELURDS EXCLUGED FROP WMEAN
CHANGE IN MASS CONTRATION

'
OIS

NONL
NONCT
hCNE
NOAE
NONE
NONE
NG NE
NONE
NONE
NUNE
NONE
NGKE
NONC
NONE
NG NE
NONE
NONE
NOANL
NONE
NCNE
NGNE
NONE



ROANE LTL. ROCKWOOOs TENNe 10-12 FEB 1981 CONTRACT 1-616-019
RHO= 1400 EM/CC

NEAN CHANGE - STANDARD UPPER CONF IDENCE LCVER CONF IDENCE
INTERVAL DIAMETER IN NUMBER CONCENTRATION DEVIATION LIMIT LINIT

(NO/DNM3) CNO/DNM3) (NOZDNM3 ) (NO/DNP3)

1 2.50E-01 9.94E20° B425E409 1.79E¢10 1+9BE+ 07
2 2.95€-01 1214E+10 1e02E+10 2012E¢10 1.55E+09
3 3.47E~01 1,29€+10 1.21E+10 2446E10 1.28E+09
4 4.,09€E-01 1e43E*10 1.32E+10 2470E+10 1.63E+09
5 4,83E-01 T« T9E+09 6e24E+09 1.38E+10 1.7TE+0S
6 5.69E-01 1.32€+10 1.19E+10 2431E+10 3e28E+09
7 6.71E-01 le24E*10 1.03E+10 2409E*1C 3e81E+09
8 7.91E-01 1.04E+10 84248409 1.72E+10 3e51E409
S 9.326-01 Te22E+09 Se50E¢09 1.18E+10 2+64(+09
10 1.10E000 4o 22E+09 2e9BE* 09 6. T0E*0S 1+ T74E+0S
11 1.29€+00 2¢37E+09 le62E¢09 J.T2E*0S 1402E+09
12 1.53E+00 1.30E+05 8.56€+08 2.01E+05 Se67E+D8
13 le80E+0Q0O T.00E+08 4.37E+D8 1.06E¢05 3e37EUS
14 2012E+00 3.98E+08 2438E¢08 5.96E¢08 199E+08
15 24.50E+00 2+ 4AE<D8 1.58E+08 3.76E+08 1s13E+08
1é 2,95E+00 1.61E+08 1e24E+08 2465E+408 SeT6E+07
17 3«47E+00 1+ 10E+08 Se38E+07 l.88E+08 3.15E07
1e 4.09E+00 Te29E07 5¢91E+07 1.22E+08 237E+07
19 4 .83E+00 4.63E+07 36352407 Te42E407 1e84£¢07
20 Se69L+00 281E407 197E+07 4,45E¢ 01 1.17Es07
21 €.T1E+00 1.60E207 1417F07 2.58E+07 6029E+ 06
22 T«91E+00 8¢ 96E+ 06 6e82E406 1s46E+07 3e29E+06
23 F432E+00 Se01E+0€ 3e94E006 - 8.29E406 1.72E<06
24 1.10€+01 2. 80E206 202€E+06 4.69E+ 06 9+17E+ 0%
25 1.29E+01 " 1.%56E+06 1.29F 06 Z+64E+0E 4.89E+0%
26 1.53€+01 8e6TE+0S T«30F*0S le48Ee0€ 2+58E+05
21 1.80E+01 4.59E+05 3e66E+05 T6AE*DS 154E+05



ROANE LTLs RCCKWOODe TENN. 10-12 FEE 1981 CONTRACT 1-618-019
RHOz 1.0C GH/CC

INTERVAL

[
DO NT U DN

-,
(7 U o

-
-~ .

NN DN -
CASPUN"SOD@

N
-j

DIAMETER

2.50E~-01
2495€-01
3.413E-01
4.09E-01
4.83E-01
S5+6%E~01
6eT1E~-01
T+91€-01
9.32E-01

*1e10E+00

1429E+00
1.53E+00
1+80E+00
2.12E+00
2450E+00
2.95E+00
344T7E+00
4.09E+00
4.83E+00
Se69E+00
6.71E+00
T«91E+00
932E+00
1e10E+01
1.29E+01
1.53E+01
1.80E+01

RECORDS EXCLUDED FROM MEAN
CHANGE IN NUMBER CONCENTRATION

2

2

2

2
10
NONE
NONE
NONE
NONE
NONC
NONE
NOME
NONE
NONE
NONEC
NONE
NONE
NONF.
NOANE
NONE
NONE
NONE
NONE
NONZ
NONE
NONE
NONE



B T VU I P O NP

6686606666  CCCCCCCCCC  AAAAMAAAAA NN NNNN (] KK 555555555858 777777777177
666666666666 CCCCCCCCCCCC  AAAAAAAAAAAA JUJUIWUIY KK KX 555555555555 TTVITTTIINT YT
(1 86 CC CC AA AR W KK KK 5S 77 77 TN
6 cc A AL W "X 0 55 77 an ae
13 cc AR A W KK KK 55 17 A
66 cc AAAAAAAAAAAA W KKKKKKK 555555558 77 L AL
66 66606 CC AAAAAAAAAAAA 3 KKK KKKK 5555555555 77 404440400004
€6 66666 CC AR AA W KK KK 55 77 as
€6 66 CC AR MW W KK KK 55 7 0
€6 e cC cc A A W W KK KK s 7 "
666666666666 CCCCCCCCCCCC AA A JIIUUIIY KK KK  S3E55555858¢ 17 .
6666666668  CCCCCCCCCC  AA JIIY KK KK S555555555% 77 a
RRNRNNNNRN 11 00006000 555555555555 11 ARARAAAAAA
NRNERYERRN 11 0000000000 555555555555 i AARARAAARAAA
W 1111 00 0000 5SS 1111 Ak AL
W 11 e 00 00 S5 11 AA )
. W 11 08 00 00 55 1 AA Ak
W 11 00 00 00 555555555 1 AAAAAARAAAAA
W 11 00 00 00 5555555558 n AARAAAAAAAAA
W 11 00 00 00 ss 1 AA Y
wWoowW 11 0000 00 ss 11 AA AR
wWoow 11 000 00 5 11 AA AA
WIIIIG 1111111111 0000000000 555555555555 1111111111 AA AR
JIJIIY 1111111111 00000000 55555555555 1111111111 AR A
seses ENC  JOB 1051 GCAJKSTA GCA/B/1618018 ACCT TAAT  2.20.43 PR 18 MAY 81 R1S.PR1 $OAKBROOK DATA CENTERS

(1)



APPENDIX E-1

CASCADE IMPACTOR FIELD DATA SHEETS

E-1



rYg.e 2 OF
ANDERSEN IMPACTOR FIELD DATA

Plant - @QAME Time __/_9‘:0’0 Nozzle Dia. O_:_‘“’

Laocation g_uckuoac\ TU __ Run No. I_:\ - A - ’°\¥Avg. AP h!

Operator Ua_r‘#h&bﬁ _ Tmpactor lLocation _fyﬂg-\ —A P.‘{‘riwetse Pt. A - lOZ.-"
)

- e e e

Date 2,1 Iol D.G.M. No. V 2 pp £9.00
:“3‘;1 \\ £
- Andersen It:p No. n' D.C.M. Y Static "Hg S’ | Hla :

. Stage No. 0 1 2 3 | & 5 6 7 F “'r '
: substrate No. | \We | b7 ] LS l‘:‘\‘}\"’o_ﬁ‘ IV I\ Jeis] | #»

Dry Gas Orifice Meter
1 . Meter Elapsed Ah "Hzo Temperature Orifice Tmpactor Traverse .
Reeding Time inlet Outlet | S.P. - “Hg Temp . Point ‘

SR S—

|22z ®6| O-0 |01/ | 36| 42
1B7%«. 198 oi3a |©. 4/ |3 42| 0.7 §

25.2.8 | /7U8 S/ | l41r | ©.7 '
¥I95. 38| i3 | O s 138 142 | O.7
K785 171 2:0% 3% 14

¥ j027 92" it dut

: 1 Y .
Initial lenk check Q_:OI_Z]_\S‘ _4‘_‘_'\» @ Ly HZ/ Si-Gel initial

Final leak check . Si{-Gcl final

Total W0 Collected in Fladk . . . Net _ .

Total Hy0 Collected

-~ - - o e
- : . O wXn T .
-_—— - BT ot VIR N -



ANDERSEN IMPACTOR FIELD LATA

rg. L or

B S

v,
Plant \DCAY\; Time ____Oq A(b Nozzle Dia. O ” é
P T S A WMoy 1T
Operator Ua‘]// HW\Q\QS Impactor Locationll'g-l A-1¢"Teaverse pt. A‘ l‘
Date rg ’o/ 8) D.G.M. No. \/Z Pb d9.00 |
Andersen Imp No. aI D.GC.M. Y Static "Hg B &/
Stage No. 0 I [ 2 3 4 5 6] 7 F [T
substrate No. |10 |15\ ] 55 |03 |4 155 | Bk | V07 | B&3]

Dry Gas Orifice W Meter

Meter Elapsed Ah "H20 Temperature Orifice Impactor Traverse

Reading Time Inlet Outlet | S.P. - "Hg Temp Point
$27:365 | ©  |OM i |3¢
®Nn4l. | Ooi3e. jo/ |3 |R¢ | ]
QN .56.-11:00 oy |33 |

1:30 1o,y |35 |33
1: 0D o.1 3% 5Y:1

S : ﬂ'
s t N
T ]

— — _._;,_

Initial Jeak check { _:H@)S" H3 , [ Moan Si-Gel initial L sl
Final leak check ; ‘ . . Si-Gel final
Total H,0 Collect lfx;:‘Flusk . Net 7

Total H,g Colhcct

"ti

-
;
°
S
S My
MR
.\
o
:
»



rYg. 1 ot

——

ANDERSEN TMPACTOR FIELD DATA
. T , .
. ‘ﬁnnt YLW"‘L Time [{) ! ___ Nozzle Dia. EQ\-\W
N-0 B T o a1
Locatian YZO'V\L Run No. \ Avg. AP . Q;?v&l‘/
Operator \)6“'[[ \%\&Q‘? Impactor Location QO Q.’_“ Traverse Pt. QO'B

Date / 1 Y [9\ D.G.M. No. V Ll Pb 0/2? o

Andersen Imp No. Q,L D.C.M. Y Static "Hg ""5‘- /

Stage No. 0 1 713 Z 578 7 K
Substrate No. Oﬂ) oH 1 072 | %3 0?“’ v#7 |01 {OFF 3}231

PR DR IS RV -owsy .4 VRN AN Sl AR IRIN S A SR St SRR S

Dry Gas Orifice Meter
Meter Elapsed | Ah "H,0 Temperature Orifice Impactor Traverse
Reading Time Inlet Outlet | S.P. - “Hg Temp Point
ooyl O o.ll | 37140} | 1
Tov.4s1ozde | 04 |31 140 | O9
q00.S 6] VO 0.1l [3)|do | 0.9
00,6930 O 11 37|99 0.9
qoo, 8] 20 | ot | 39| 4D | ©.9

3 . - {.@ T
Initial leak check O__. ’_ _jb/}*_ﬂ? @ S )~ Si-Gel initial

“ina) leak check . ) Si-Gel final % .
Total Hzo Collected in Flask .. Net
Total HZO Collected ,___,---_L-..:..._._., . oy N

— b i

fypen S & %



ANDERSEN LIMPACTOR FIELY UATA

Plant QOAME lMI E!? Time -ll[i_ e ... Nozzle '.na.gj_(_)“ "
l.ccation m‘j"t“j“ Run No., RJ:A\_Q* o Ave. AP [ .&7/ 1
Operator vg-} l%h‘b —_ Impactor l.ocation .\!\“-.T,A-_. Traverse Pt. A’/(v

Date ___H\_u,) e e N2 P

Andersen Imp No. l__j_ e ___ DM Y N atatic "Hp

Stage ho. [0 "1"'1—2'_}'_1' "'E'T erm 5 ;' bH o I 7 '¥'T T

Supatrate Ko. | 233127 234 939 il |37 EYCRE-L Blyah .

...-_._.__-.._._....-I-. MRERE SRR e . I R R

Dry Gas Sariflee Moter '

Meter Elapued Ah "0 Jomperature ot lee impactor Traverse
Reading Time ‘ Telet cutlet [PUANE | P Temp Point

- i,

G239 | 0 o Vi {7 L

o~ (3’5(\ { ; ’

LR L R R RN NS B
Ger.87 L e 1A i | g o

GoZ 7L G U SO R I g
,{ .- -......—_.-.._..1......_-.._-.._.{- . . - R ’ ! ," Y BN W,
Geia3zdl 26y Lo v ] )
! e R e T B .
SRR I AR e - IR S
SR SRS SR NI S I
e e e e . e e e fermmmad e b e
A Y
o Yoo A ] :
U SRS R R - -

- ——— et . it e s o et = -+ =

- ey o e - w o a et e e e

. A, S G . B S,
3 2 K e
“infttal Jenk cheek D 0’4 5‘ /""\ ( - /{9 -Gl duitial

‘\ l'l'ml Jeak check o RETRISTE I O NTWR

'j 'HJ 0 collected 4n Flas - : Net R

1‘1[51 H20 Collected



1ene (RORNE
oc

l.ocat{on

r\f\l)}?%l

Operator \}5\,Y3V3“ \V wag

Date J}“

Andergen Tmp

Stage ho.

I8

No.

o

D

200

N

-_1 .-

=S

SRS SR
A— —
PR PIUHG, SRSV W

fntetnl Jeak

Fiaal Teak ob

che

cek

Total Moo Coltecred 10 Flass

Total HZO Co} lected

;
R

Substrate Ko. |20 | .‘20} 208 209 o?lo 21 2 \u3

S

ll!“ E‘? Tlme__ .
““O‘J‘TU Run No. Z_.—._-‘_‘:.TE ’O

Impactor Locat {on ?0. -\%

. -_L

e T

Dry Gas Oplflee

Metcr Elapsed ah "H,0

Reading Time -
Y0/, 6543 SR &)

S S,
io ! 3"! 3 C C \\1
o e e e ——— e e - -4
1" - \ - \‘

”n H |‘ ",\) [
qe2.0> it
_;qo_z.\ Oq --‘;_'-___\.‘._.-%,__L.’_ ‘ -

*

/.

— e e ¢ e e — - — e -

L S

——— e

-kl”" O)Ij(

rg. 1 ox

IMPACTOR FIELD DATA

inlet

Kis

1y

P

15

PR
/ l;, .~

_0‘75'1

.’

Nezzle Ma,

Q.

v e e —— - ——— —

ar

AVE,

11 & a0

Traverse I't.

.L-Nuu../
- .29 ke
\
atatte "Ha :_"_5/ '
- I . .IA._;.-}. = .
B4
. , . —
Metoer
fcmper.ure Or(tire Impactor Traverse
Gt e AT U | ) Temp Pofint
|4
/ .
4
. 1
|20 1)
G I
L i ST SR
!
_o -
- ' =
!
- - e -
i
<+ . NP S
oo . )
’. \
- + S R,
-t - |t R carn - - ._1
* -
_— b e
:
- + -—— — -t
'
I S I/‘. -
2 g /JQ Ci-Cel Anitfal
SH-Gel [ inal e
Net

- ———— . o



rg. L oI

ANDERSIN IMPACTOR FIRLD LATA

Plant QG‘UE Mi___E_D Time | a; l_l1 'Y Nrzzle Dia. 0 //" 3_4‘_)_\'\'.

e

. wocation @ !Z ) u Kot Nev, 2 ‘l B CAvR. AP / ’)/
f
Operator \/ «*\’ 70‘7'3 3 ___ lmpactor Locatifon Traverse Pt. P B | b
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a) See legend for abbreviated words.

b) Location of emissions applicable to a roof monitor: (E) East. (C) Center. (W) West.
¢) Color of emissions: (Bl) Black, (Br) Brown. (R) Red. (0) Orange. (W) White. (G) Gray.
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a) See legend for abbreviated words.

b) Location of emissions applicable to a roof monitor: (E) East. (C) Center. (W) West.
¢) Color of emissions: (B1l) Black, (Br) Brown. (R) Red. (0O) Orange. (W) White. (G) Gray.
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COMMENTS : -

a) See legend for abbreviated words.

b) Location of emissions applicable to a roof monitor: (E) East. (C) Center. (W) West.
¢) Color of emissions: (Bl) Black, (Br) Brown. (R) Red. (0) Orange. (W) White. (G) Gray.
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COMMENTS : -

a) See legend for abbreviated words.

b) Location of emissions applicable to a roof monitor: (E) East. (C) Center. (W) West.
¢) Color of emissions: (Bl) Black, (Br) Brown. (R) Red. (0) Orange. (W) White. (G) Gray.
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COMMENTS:

a) See legend for abbreviated words.

b) Location of emissions applicable to a roof monitor: (E) East. (C) Center. (W) West.
¢) Color of emissions: (Bl) Black, (Br) Brown. (R) Red. (0) Orange. (W) White. (G) Gray.
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COMMENTS :

a) See legend for abbreviated words.

b) Location of emissions applicable to a roof monitor: (E) East. (C) Center. (W) Vest.
¢) Color of emissions: (Bl) Black, (Br) Brown. (R) Red. (0) Orange. (W) White. (G) Gray.
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APPENDIX E-3

PROCESS OBSERVER FIELD DATA SHEETS

E-44
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EPA Contract No.

INHALABLE FARTICULATE FIELD SAMPLING PROGRAM
Roane Limited, Rockwecod, TN
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INBALABLE FARTICULATE FIELD SAMPLING PROGRAM
Roane Limited, Rockwood, TN

EPA Contrac: Nc.

68-02-3157 Technical Directive 009
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INHALABLE PARTICULATFE FIELD SAMPLING PROGRAM ;?
Roane limited, Rockwood, TN <fg__
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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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INIALABLE PARTICULATE TIELD SAMPLING PROGRAM
Roane Limited, Rockwood, TN

EPA CONTRACT No. 68-02-3157

Technical Directive 009
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INHALABLE I'ARTICULATE FIELD SAMPLING PROGRAM
Roane Limited, Rockwood, TN

EPA CONTRACT No.
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68-02-3157 Technical Directive 009
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INHALABLE PARTICULATE FIELD SAMPLING PROGRAM
Roane Limited, Rockwood, TN
3157 Technical Directive 009
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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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INHALABLE PARTICULATE TFIELD SAMPLING PROGRAM
Roane Limited, Rockwood, TN
EPA CONTRACT No. 68-02-%157 Technical Directive 009
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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 137 per.-ent opacity
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INHALABLE PARTICULATE FIELD SAMPLING PROGRAM

Roane lLimited, Rockwood, TN
EPA CONTRACT No.

68-02-3157 Technical Directive 009

OBSERVER: T &5k

é67c

PROCESS DATA DATE: (|4
Time Process [Magnitude of {Percent Comments
Emissions Capture
By Hood
Lotvard
WSt aﬁ"i\w J, uelr ekt
_____ﬁmmm\_m._____
St furmatey
P00 | wowedd
rowitd AU
0D m ow oC W
D Cora, hvMs
Vv hardl
\q'go \O\bw o “3
§°\'t'!§
‘?5%‘-°° b lni(\
Sl v o o N 43
A5 L SR PSR 7y
tA.\:\fb"‘J
™6 20
g RS e eon [Fome | A R Hen 0y ance
“dksh\sﬁmbs
%QQR P b oo 2 ST
CECN N e oy
| (R Gty Busyivo Fom, o (o7 aﬁlvc
!
i TV L Wy oy i Wea- uu. yotens n medal TresT
i\'RSB -\-..“\y,, 13 xw""“s:‘\ 0% Lomed My (1S (e,
} Wog W T
| e e : s ;
.f. — i am m—ar—  bem o a . = e e — ..-.__.A..A_._.-‘.‘I.._.
- \0 |
1\0500\ ‘ 'h'\ vith
I o l »,_‘!ﬁ ‘ .
TE = Light emissions; 5 to 25 percent opacity

ME =

Moderate emissions; 30 to 60 percent opacity

HE = Heavy emisslons; 65 to 100 percent opacity
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INHALABLE PARTICULATE FIELD SAMPLING PROGRAM
Roane Limlted, Rockwood, TN
EPA CONTRACT No. 68-02-3157 Technical Directive 009
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Light emissions; 5 to 25 percent opacity

Moderate emissions; 30 to 60 percent opacity
hE = Beavy emlssions; 65 to 100 percent opacity
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TNHALABLE PARTICULATE FIELD SAMPLING PROGRAM
Roane limited, Rockwood, TN

EPA CONTRACT No.

68-02-3157 Technical Directive 009
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INHALABLE PARTICULATE FIELD SAMPLING PROGRAM
Roane Limited, Rockwood, TN
EPA CONTRACT No. 685-02-3157 Technical Directive 009
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LE = Light emissions; 5 to 25 percent opacity

ME = Moderate emissions; 30 to 60 percent opacity
HE = Heavy emissibns; 65 to 100 percent opacity
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TNUALASLE PARTLICJURATR FIRLy SAMPLING PROGRAL
Roanc Timited, TNockwood, TN

EVA CONTRACT No,

FROCESS DATA

68--132-1157 Technical Directive 009
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LE = Light emissions; 5 to 25 percent opacity
ME = Moderate emissions; 30 to 60 percent opacity
BE =

Heavy emissions; 65 to 100 percent opacity
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INHALABLE PART1CULATE FIELD SAMPLING PROGRAM
Roane Limited, Rockwood, TN
EPA CONTRACT No. 68-07-3157 Technical Directive 009
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LE = Light emlssions; 5 to 25 percent opacity
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Moderate emissions; 30 to 60 percent opacity

Heavy emisslons; 65 to 100 percent opacity
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PROCESS OBSERVER DATA SHEETS BY RTI

E-65



> W

2

%

Sy R VL

e

/0 /o;v ,,%,

%/W

/w W/ 9/ &/

}/Cc, It s /M
Az /&7/m /6 2

N

frodsliond oTrarlow

fotiSie fihustyt P ST

/0 Mty ?{u_

j@_—;ﬂwa«/ o})" .}/é—a

730

280

7/4{,—5[@&&«

7"{_“& oL

ARO
Zo
70

B

y




A St N ot

/)/m_@mw:

e ar

C  SL Pra S|

1 T P T il |

e —————

-

—

br P o Tt = S oliden 7

na/fpflwe«d] |

b e e e e e b et e e ——————




Yy Al

\\ :
N
| .

. aPL_, &3 A

~27
~<

. Kce 3

)56 1O wh Jatkd

Feg.

65,8 mun proas

533

O3 MK

24 muh T
7578  me ﬂ{-—:;fz':_.___

y P c/y,o-.,/"
T / ' 7 o

Fa « 0. & MW j
’ 1
907

e oo K 23

Sre 2
V 4




RS o) | . 'l e
?// L fea. ‘/ccf‘/a/nov_

_e_é’uf;cé/; DU ,(.-alwm_ ,&,,Wf 7?;07}1.‘9-“‘4/» o

@Ja Aza/«\ m\%o

S

=z Z — Wu&m

? v

/623 279
S0l Y 7/% /’7‘f
| /tz L 5"’?’51-' P

2T N AL o

7’&/ S 7&”«//;@4
__fcfz'_. GeaT ot M z

e Hp '_;w

Ruekhead coke  BWcedy 224,  gz0
Alohama Grawsd #é" - 30] - Z
R . Y

tomdond Fire) Furie ST fos, R

(4

- =
i
|



5
9 ] ;
————
e lea

M// /’1\,
a7 Ve go”

e %4&? |
Y 54# /’Ufu&,

(951 122

LFes oty

M}'{ﬂ‘jjﬁt

3 7772

R A

3 /,7 7.// S,(,-'o.,__
{3267

G-%5 oo

2

R

Mvpﬁa-,,

/5‘/07'7‘(72"0—7/

G i I 3V A

W erpile
B cohn

52?6&;

L TR
el

Al peew
Sk jheld

\-\

Coo

| xéﬂ .
7-3

Vo5
730

Ao

=Dgo

7o,
20
50

7%20

ADo¥
A7 #s5

7.9
_ 0




3/-&/(«/ e
LI G F




e 7

S22, 0“1

2. 2l |
/. ¢ 77/’%"'5{ /—7/?—-.,7 ﬁ/L»‘-‘L .,<47/
T AT oovlﬂ,'p’

%a«( 2.6 m

Ao oéwu“,‘,ﬂ/m,m, Kog piine b2 llioede. Aotde
Foo clexs e 2, & C

20

S35/ T ety
I TV ¥ i

cr a? Joros” 41267 |

c‘a.\/f;/»m( 2T s,

Lux%/ﬂ/éf 2liKlernls 4_,/«1.1_ -7"=-7/ .

G P m

76 Al

/Ov—%o-v

'a/‘/r/ o

.. T o
St~ oft2. 16|
/e
.57 =240 it 6764««7 _.

o /‘«in; %//%/

N 06 4 o

/& ,#7 a/"’-o— g—a(bﬁm /éllv/ov%

/a

" et P
Cﬂ{@/@aﬂ Foecd cuo— KJWJﬂz T’M

/,,6:/ VI &% /Or /u,;/a«_;______
Cu(:.ﬁ:‘ ./éa/e ¢ J/M ohe %/67}




e

¢ ytj /’/‘l—,\_/ i
‘7 .
% N ]
Feo 3  20UA 3 Pl s
/0,4 A S92, P78
S x FRosT L el el
B Ity /ob.0 pTS
o ¥ 07/'/J} ,(Zf/;.m J
= R.'og '—"‘_*L_--___,_ |
297 /2 O S/.{ ;/017
7'—:7”649424/6»\, A«L?L - 2/03 7:';42"*-7}

Als -
_ L Sfce 3 [0 L un 27776.3
) //a % T mlly 50 626 )

EOv R wryre e
?”wwa/é‘f 5/‘46-/1#— 2Ll 2 /’/?”"f'*zé)

{

! (7
/./

S

0
279800 gt
/O -

. 067 ys

Al \«\




/4/'

8z TS

£59006.8 A

__f"?} L d-éa-dkcrv

M‘—?ffsf

£ 4’7._— e

ARt SATT

e — s WP

A8 2 f-M

Rl7 prs

P08 0

'y JM&W/&M

SWIZX@U O ﬂ}

72,5 p. 7=

el o WM_

Z. o7 ;. i ,Z.sz,ZZ/ /Sase




| 72 ,?

2 - 2 ,
2 3¢ | |

i

Fco =23 27539.2 Tkt
Jo. g Pl se,p FP7s

Fce Zg SN 3.4 o A
| 9.0 b 559G s
34/ .«47-‘/@%%9_‘,67? Y ool ot 300
- BT ST/, S 2.
5| %
Ko bhowy on /4/@7@:’_@7“ L3 7 3 (N
ok Lo F 3] F Sy —TiesT

e £ 53 s -
/a, 3 _,_./A*'E' 2.7 '

7/¢a LK Halk off oF TH 7 ~losacy
oSt Ogee - J@w{k opeialee e ronar ;1

i




\ '



%(j’?&??ﬂu@

—

@szc u:f}ml ) :

Ve

7 A .
/&a- 3 AEEC 7 o ot

st 52034 Y

//éz_ <L

SHet~fosclt o) T o1
i
i
7((/"}‘?4—\& 5( wut- )
L~ VoS g I Ao
-2l A | & 2: 24
T3 320 2 3essT
v 2o 4 S s
6 Mo € @e
7 /%0 - /2: 4vq
SFe o2 e Ao
L Howe o A2 A
6(.//*"/11,(‘-7 51'/)'/ @'15‘7_4 / /‘7;2%5” 3?7 ‘
L Fe m 2s 35 2dp 348
/173 S sy A j/(7 /¢ Jo 2¢6
|
|
¥ N
l
|
(/12




N
Ny

R

N\
{

N
3

i
|
|
|
|
}

I 20/

P71, 4{:1 A i
SO~ 77 -3
SRS Sy /7~
VR s P20 r-%’
YD) /n R e L= i
[Few Catre X209 —57 ) o
A Ao 30 —
S, Sz, il 7o = o o
Srd P 29 .,:[_‘5,1 |
-z Y Amnll <9 "@ _ - .
S Boren. Prey, ceel i o i

/=7 S g0 Dpge s

49 /4’7 /’x’?ac/é/A(?é* '

/6’2,:474_3

Sloygt 4 5

»//“ ’7 B /6 7 7%‘/5’ ‘: ) >.—-a
7.0 6 s Af. 5T
i .75 76> 970
. e
2 5367
2/
!
=7 L34 76501 /780

(13) |

g
3.7
-
Joedp _RdE Lto
$3.08



=S

/«C e |
| Zleqy) 52/ }
/

S_a Zf-u, 74/44, S// 2 . .(:‘0—_0’, .2‘7;4

/7 /5T D& g /9'{?‘ 30,2

5

7 l

F A rs” 7830 Re,y AR7%0

3= ‘0% 77w ,L A>bo

_.,_./'2//
/-7 2y PE0 22

L

A o _' 232L R 0% 2¢.40 6-5¢ L2z

94 J’(

_R77 /ff

25076 2 Jrak Teld

27 S

__““ 7{{}/[/_. |

g
Erac s
75 /220

siclie & doy

sk v wrarns  memd
Fce 3 2907]. 7 mAL jo.2# </ e
(/%) o




R AR e
W R

RS

= e
2 g AN

oY

—

;
d
i
|

P TR




705 Sefed e (/ 05‘75) /6
ape T D30 2450
[«/«eﬂ«véﬁ/ a?ézf; Y rx
Sloiade 28 Jeso
/4//?‘ 2 » 20, o0
f’/ﬁ/ " 20| /o

. S —

B 2¢//5’ o

T2 e D 277 ?57 , ,
6&) &a/é/c (oot RO

/’4‘/ /35 pottin :0‘\-// 7//%

[ VU




%éx dAQ/ /S’cb /oo
B @L/fﬁz/ 25¢ A y)
SH Lo o /2
S/?,/W* A5 A5

T2 @*W«Aa/m%(/af 95_’4'
SO 2 5/»«f40‘~\ | 2 A i ‘&” bt
/0.2 L SIS g (e il 2(//'“ |
/C’f A F oot aF a7 fo, ,A
- —=m==ERer (Al P> o) PO
/ce -4 ecd .o pIT ol 2T

/03|
/ff 3 RS5a,7
Gk 57,2 p €
e £ 4 3z0 A
77 m | 1107 pH
Ty S et /Ci%3 |



Z /£ z
> 7/&07‘ /!, ;3 /MA;,Q/>
3

/C‘P_ ﬁéf/( ey @7(///5 |
§é‘nv//é4 ‘ /6’4 ‘ai-ea,b ﬂ'y/x//uﬂk s0!27

L Qale s T
-;— 9‘:7-""1?7-’41"‘J P aele 4 -é»—”»Y/ Y ATl
/,/A(/W(‘7 — ORI/ TORNE ’/C'y»c-‘t"

o I cLﬁfuy_

EL‘ZIJM




- , ‘ i P . S
(5/7;74.4 152 R 2 5 /;/,e/c.,pu/é‘:

[Z:97 Ons gy choom o 3 femde
0}4&.0%’3 /éuj'&ﬂ T - oty

SR 0 /M«Ové’%?/’

/Ja 3 2699 8,0  Tedel
) Jo. Uhitu b0, 705
. {
/Cz./y__. , (fé 070, 2 ,é/yu
<y

2, ] _/f'f}_/ij o

Doy fond Sl 203 A1
Ao bk FaniZDd

Baws o Fiterdey (zl)
Srowad o ﬂrij Nz/w)

\

L _/..4’.5‘,.. Qfl’),_."f'\.,_ Z//_Z-_ I




/3// /S

3 e /’ R AP
/qcc, 5 U/gf
/ W/ /7.’« T2 &7
P 7 6524 v T
AN A

Tkl Aomse Tma }Z,e»w _Peos” 7/,

D o cm/qzi' J arnu i

Tohd Ao b o S «
P02 2oy Flf )/ rb */ %ﬁ

Lo K N 262.3

‘ 75"”‘:‘_ Tey? e Z. To,o O
245 1 |25 S et A
955 <5 B PEC T S
VN R Y ) _ IRISST 3-7
2140 deq . Bley ¥

'
'
S A e it e St A W+




(/\’/,@,f e\ Y Pann. o f}?’\‘z
ez ——
r —— S




APPENDIX E-5

DUAL CYCLONE SAMPLER FIELD DATA SHEETS
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