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SECTION 1

INTRODUCTION

The 1990 Clean Air Act Amendments (1990 CAAA) require that the emission
factors published by the U.S. Environmental Protection Agency (EPA) in the document
Compilation of Air Pollutant Emission Factors (AP-42) be updated periodically. The
EPA has determined that a new section of AP-42 is required to address uncontrolled
abrasive blasting, for which emission factors are not currently available. This requires
that uncontrolled emission factors be developed for both particulate matter (including
PM-10*) and selected heavy metals listed as Hazardous Air Poliutants (HAPs) under
the 1990 CAAA.

The objective of this study was to develop uncontrolled fugitive emission factors
for abrasive blasting operations. The('factors were to be based on actual air emissions
data from a pilot-scale test facility within which full-scale abrasive blasting (surface
cleaning) was performed. This necessitated the construction and use of a low speed
wind tunnel that was large enough to house commercially available abrasive (sand)
blasting equipment.

This report presents the results of the study. Conventional EPA stack sampling
and analysis procedures were used in each test to determine particulate and HAP
metals generated by abrasive blasting. The ten HAP metals consisted of arsenic (As),
beryllium (Be), cadmium (Cd), cobalt (Co), chromium (Cr), manganese (Mn), nickel
(Ni), lead (Pb), antimony (Sb), and selenium (Se). Iron (Fe) was also determined in
the emission testing. Duplicate test runs were conducted at each of nine test
conditions covering the nominal range of wind speeds and types of cleaned surfaces.

* PM-10 is defined as those particles less than or equal to 10 um in aerodynamic
diameter (equivalent unit density spheres). '

MRI-ENVIRON\R460201.04 1 '1



Emissions and facility operating data were collected for each test condition. Finally
uncontrolled particulate emission factors were developed for each test condition.

The subsequent sections of this report present results for the test as follows:

Section 2.0 Summary of Results

Section 3.0 Facility Description and Operation

Section 4.0 Test Matrix and Methodology

Section 5.0 Facility Operation and Source Activity Monitoring
Section 6.0 Emission Test Results

Section 7.0 Development of Particulate Emission Factors
Section 8.0 References

The appendices provide documentation and supporting data and are-organized
as follows:

Appendix A Description of Sampling and Analysis Procedures
Appendix B List of Samples Taken for Analysis

Appendix C Field Sampling Data

Appendix D Facility Operating {Data

Appendix E Calibration Data

Appendix F  Supplemental Source Characterization Data
Appendix G Quality Assurance Review

Raw data sheets have not been included in this report but are available upon request.

1-2 MRI-ENVIRON\R460201.04
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SECTION 2

SUMMARY OF RESULTS

Table 2-1 provides an overall summary of the particulate emission factors
developed in this study using a low speed wind tunnel facility within which uncontrolled
commercial abrasive blasting was simulated. Standard EPA stack sampling and
analysis procedures were used to determine particulate emission rates. More detailed
information on the test results and facility operating conditions is provided in
subsequent sections of this report.

As shown by Table 2-1, the emission factors for total particulate (TP)* matter
tend to increase with wind speed for each of the three types of mild steel surfaces
blasted. The emission factors for PM-10, on the other hand, show a tendency to
decrease when the wind speed exceefis 10 mph. No substantial difference in
particulate emissions was observed, however, by either the type of surface cieaned or
coating removed by the abrasive.

The emission factors for five HAP metals plus Fe are summarized in
Tables 2-2, 2-3, and 2-4 for the TP, PM-10, and PM-2.5 particle size fractions,
respectively. Results for the other five metals (As, Be, Co, Sb, and Se) were
generally not detected above blank levels.

*

Because the emissions contained no condensible fraction, the total particulate matter
was collected entirely as "filterable particulate” matter.

MRI-ENVIRON\R460201.04 2' 1



TABLE 2-1. SUMMARY OF PARTICULATE EMISSION FACTORS®

Total particulate

PM-10

PM-2.5

Result of

Factor

Operating Test emission factor emission factor emission factor mass balance
condition runs (kgrkg sand) (kg/kg sand)®  (kg/kg sand)® (% closure)?
Preliminary Test Runs®
5 MPH 5/6 0.30 - - 110
10 MPH 3/4 0.049 - - 100
15 MPH 1/2 0.60 - - 70
Average Emission 0.32
Factor
Clean Surface
5 MPH 17118 0.029 0.017 0.0024 100
10 MPH 9/10 0.068 0.0081 0.0022 95
15 MPH 23/24 0.092 0.0045 0.00090 _ 86
Average Emission 0.063 0.0099 0.0018
Factor
Painted Surface
5 MPH 15/16 0.027 0.0059 0.0010 99
10 MPH 7/8 0.070 0.052 0.00086 98
15 MPH 21/22 0.091 0.0091 0.0013 79
Average Emission 0.063 0.022 0.0011
Factor
Oxidized Surface
5 MPH 19/20 0.025 0.0057 0.0018 100
10 MPH 1112 0.026 0.014 0.0011 100
15 MPH 25/26 0.089 0.0030 0.00026 82
Average Emission 0.047 0.0074 0.0011

& All results to two significant figures. Sand blasting only.

®  Particles < 10 um in aerodynamic diameter (equivalent unit density spheres).

¢ Particles < 2.5 um in aerodynamic diameter (equivalent unit density spheres).

Percent closure =

total sand recovered + total particulate emissions % 100

total sand fed to tunnel

¢ No target surface-—operation of blaster alone.

MRI-ENVIRONR460201.04
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TABLE 2-2. SUMMARY OF EMISSION FACTORS FOR TOTAL METAL PARTICULATE

Total emission factor (kg/kg sand)

Operating condition Testrun  Cadmium Chromium lron Manganese Nickel Lead

Clean Surface

5 MPH 1718 1.8e-06 2.5e-06 2.8e-04 1.5e-06 2.0e-06 1.8e-06
10 MPH 9/10 7.0e-07 6.5e-06 5.1e-04 2.9e-06 4.9e-06 1.3e-06
15 MPH 23/24 1.8e-06 9.6e-06 4.2e-04 2.3e-06 8.0e-06 3.9e-06
Average Emission Factor 1.4e-06 6.2e-06 4.0e-04 2.3e-oé 5.0e-06 2.4e-06

Painted Surface

5 MPH 15/16 9.5e-07 4.3e-06 2.9e-04 2.0e-06 2.0e-06 7.1e-06
1C MPH 7/8 1.1e-G6 8.7e-06 3.5e-04 4.0e-06 4.7e-06 1.4e-05
15 MPH 21/22 6.3e-06 1.9e-05 5.1e-04 4.0e-06 2.7e-05 2.0e-05
Average Emission Factor 2.8e-06 1.1e-05 3.8e-04 3.3e-06 1.1e-05 1.4e-05

Oxidized Surface

5 MPH 19/20 6.4e-07 1.4e-06 6.2e-04 4.2e-06 1.3e-06 —1.6e-05
10 MPH 1112 1.2e-06 5.2e-06 1.6e-03 1.2e-05 7.1e-06 7.8e-06
15 MPH 25/26 1.6e-06 7.2e-06 1.3e-03 4.5e-06 8.3e-06 2.3e-05
Average Emission Factor 1.1e-06 4.6e-06 1.2e-03 7.1e-06 5.5e-06 1.5e-05

MRI-ENVIRON\R460201.04 2‘3



TABLE 2-3. SUMMARY OF EMISSION FACTORS FOR PM-10 METAL PARTICULATE

PM-10 emission factor (kg/kg sand)

Operating condition Testrun  Cadmium Chromium Iron Manganese Nickel Lead
Clean Surface

5 MPH 17/18 1.8e-06 2.4e-06 2.1e-04 1.3e-06 2.0e-06 1.8e-06
10 MPH 9/10 -a 6.40-06 3.1e-04 2.1e-06 4.4e-06 1.3e-06
15 MPH 23/24 1.3e-06 9.5e-06 2.7e-04 1.6e-06 7.6e-06 3.9e-06
Average Emission Factor -a 3.1e-06 2.6e-04 1.7e-66 4.7e-06 2.3e-06
Painted Surface

5 MPH 15/16 4.8e-07 4.0e-06 1.8e-04 1.4e-06 1.9e-06 3.5e-06
10 MPH 7/8 -a 8.0e-06 2.8e-C4 3.2e-06 . 4.2e-06 1.0e-05
15 MPH 21/22 2.9e-06 1.8e-05 3.0e-04 3.0e-06 2.6e-05 7.9e-06
Average Emission Factor -a 6.1e-06 2.6e-04 1.7e-06 4.7e-06 2.3e-06
Oxidized Surface

5 MPH 19/20 3.7e-7 1.4e-06 3.8e-04 2.4e-06 1.2e-06 — 7.0e-06
10 MPH 11/12 -a 5.1e-06 8.2e-04 6.6e-06 6.3e-06 5.6e-06
15 MPH 25/26 2.2e-07 6.9e-06 4.8e-04 2.0e-06 7.8e-06 8.4e-06
Average Emission Factor -a 4.5e-06 5.6e-04 3.7e-06 5.1e-06 ~ 7.0e-06

2 Cadmium was not detected in any of the particle sizing fractions and therefore the calculations could not be performed.

2-4
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TABLE 2-4. SUMMARY OF EMISSION FACTORS FOR PM-2.5 METAL PARTICULATE

PM-2.5 emission factor (kg/kg sand)

Operating condition Test run Cadmium Chromium Iron Manganese Nickel Lead
Clean Surface

5 MPH 1718  1.4e-06 1.5e-06 1.1e-04 1.5e-07 1.1e-06 1.1e-06
10 MPH 9/10 -a 3.3e-06 2.0e-04 2.4e-07 1.6e-06 1.2e-06
15 MPH 23/24 8.0e-07 5.4e-06 1.8e-04 7.0e-08 3.0e-06 3.9e-06
Average Emission Factor -a 3.4e-06 1.7e-04 1.5e-07 . 1.9e-06 2.1e-06
Painted Surtace

5 MPH 15/16 2.1e-07 2.1e-06 1.0e-04 2.9e-06 8.6e-07 2.8e-06
10 MPH 7/8 -a 4.0e-06 1.6e-04 1.2e-06 1.5e-06 5.6e-06
15 MPH 21/22 7.6e-08 7.4e-06 1.5e-04 1.2e-07 8.1e-06 6.3e-06
Average Emission Factor -a 4.5e-06 1.4e-04 5.4e-07 3.5e-06 4.9e-06
Oxidized Surface

5 MPH 19/20 3.1e-07 3.2e-07 1.4e-04 4.2e-07 4.2e-07 4.5e-06
10 MPH 11/12 -a 3.0e-06 1.9e-04 2.4e-07 3.4e-06 4.9e-06
15 MPH 25/26 3.1e-09 3.7¢-06 2.2e-04 8.6e-08 4.0e-06 6.6e-06
Average Emission Factor -a 2.4e-06 1.8e-04 2.5e-07 2.6e-06 5.3e-06

2 Cadmium was not detected in any of the particle sizing fractions and therefore the calculations could not be performed.

MRI-ENVIRON\R460201.04
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SECTION 3

FACILITY DESCRIPTION AND OPERATION

As stated in Section 1, the overall objective of the study was to develop
uncontrolied abrasive blasting emission factors for particulate matter (including
PM-10). The following describes the pilot-scale test facility (wind tunnel) along with
the procedures used to operate the tunnel and collect the facility operating data.

3.1 WIND TUNNEL

A low speed wind tunnel housing abrasive blasting equipment was selected as
the pilot-scale test facility to simulate uncontrolled blasting operations in this study.
This selection was based on the rationale that a suitably designed wind tunnel:

(a) would be of sufficient size to accoq‘hmodate full-scale abrasive blasting operations;
(b) would provide appropriate airflow to simulate typical wind speeds while maintaining
near steady-state flow conditions, and (c) would accommodate the use of standard
EPA stack testing equipment and procedures. The design and construction of this
wind tunnel are described in the following paragraphs and illustrated in Figure 3-1.

The low speed wind tunnel used during testing was 66 ft (21 m) long with an
8- x 8-ft (2.4- x 2.4-m)-square cross section constructed of durable wood materials.
Two high capacity, axial blade fans operating in parallel were used to induce airflows
through the tunnel at average (centerline) speeds up to approximately 15 mph
(6.8 m/s). Each fan was rated at 52,000 cfm at 1.0 in w.c. static pressure at standard
conditions using a 20-hp electric motor. Lower airflows near 5 mph (2.3 m/s) and
10 mph (4.6 m/s) were achieved and controlled by reducing the fan rotational speed
with different diameter pulleys. Both sides of the fans were screened for safety
considerations and equipment protection.

MRI-ENVIRON\R460201.04 3' 1
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The wind tunnel walls were constructed of marine-grade plywood with standard
wood studs used as the basic support structure. The interior seams of the tunnel
were sealed with caulk and covered with trim board. A flow straightener 2 ft (0.6 m) in
length with 1 ft x 1 ft sq partitions was installed on the inlet to help establish uniform
airflow distribution. Doors at each end of the wind tunnel were provided for easy and
safe access. Twenty sampling ports were installed in the tunnel walls at 5 equivalent
diameters downstream of the blasting area and 1.25 equivalent diameters upstream of
the fan per EPA Reference Method 1.

Instrumentation was installed to monitor the key operating parameters of the
wind tunnel for documentation and troubleshooting purposes. Voltage and current
meters for each fan were provided to monitor electric power. Pressure taps and
inclined manometers were provided at two locations to monitor static pressure.

3.2 BLASTING OPERATIONS AND EQUIPMENT

Compressed air was used to propel silica sand onto three types of mild steel
surfaces inside the wind tunnel. The metal parts were either painted automobile
hoods, clean (previously blast-cleaned) automobile hoods, or heavily rusted tank sides.
The automobile hoods were scrap parts from late 1970s to early 1980s vintage
General Motors and Ford products coated with an enamel paint typical of the period.

Commercial dry sand blasting equipment was rented especially for use in this
project. A professional sand blasting consultant with 30 years of experience was
available to train MRI staff in the proper technique and safe operation of the biasting
equipment. The consultant had extensive experience with the commercial rental
equipment that was used, and was responsible for establishing blasting conditions
representative of commercial-scale (i.e., appropriate levels for air pressure and sand
feed rate). Subsequently, the blasting equipment was operated consistently during
testing at the appropriate air pressure and sand feed rate in a deliberate attempt to
stabilize the blasting operation.

During testing, a light inside the wind tunnel signaled the operator to begin
blasting operations approximately 1 min prior to the sampling period. Blasting
continued throughout the sampling period until the light was extinguished. Clean,
filtered breathing air was supplied to a pressurized helmet and cape worn by the

MRI-ENVIRON\R460201.04 3'3



blasting operator. The helmet and cape also protected the operator from rebounding
sand patrticles.

Specifications of the blasting equipment used for testing are presented in
Table 3-1: detailed information concerning the blasting operating procedures are
presented in Table 3-2; and a cutaway view of the blaster (pot) is presented in
Figure 3-2. lllustration of the use of the sand blasting equipment is provided in
Figure 3-3, showing the nozzle positioned perpendicular to the airflow.

3-4 MAI-ENVIRON\R460201.04
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TABLE 3-1. BLASTING EQUIPMENT SPECIFICATIONS

1. Compressor
Rotary screw type
Diesel, three-cylinder
90-100 psi

2. Blasting pot
3 ft° « 250 Ib sand
90-95 psig line pressure
Pressure regulator removed to reduce pressure losses
Media regulator valve
Choke valve to break up media clogs in regulator
Safety valve to prevent pressurizing pot during media filling
operations

3. Nozzle {
85-90 psig at nozzle
No. 4, 1/4-in aperture, long venturi
Silicon carbide construction
50-ft of 1-in (inside diameter) blast hose
1-in (inside diameter) at hose entrance to nozzle

4. Medium
U.S. Silica brand
Flint shot sand
—-30/4+50 mesh
Packaged in 100 Ib bags

MRI-ENVIRON\R460201.04 3'5



TABLE 3-2. BLASTING OPERATING PROCEDURES

Before blasting uperations:

a.
b.

oo

SQ ™o

Compressor was fueled, started, and air lines purged of water condensate.
700-800 sand stockpiled near blasting pot. Blasting pot was filled with about
250 Ib of sand; lines were attached.

Breathing air cartridge was purged of water condensate.

Automobile hoods or rusted steel tank parts were placed inside the wind
tunnel working section. Parts were secured to wind tunnel walls with rubber
straps, as necessary.

Clock was set to start on 12:00 position.

Blasting operator was suited up and entered the wind tunnel.

Wind tunnel door was closed.

Fans were turned on and current and voltage readings for each fan were
recorded.

Weather conditions were recorded.

Weight of sand charged to the blasting pot and sand conditions were
recorded.

During blasting:

a.

oo

A switch inside the monitoring van turned on the clock and lights inside the
wind tunnel.

Blasting operations continued until the lights and clock were turned off.
Blasting operator cleaned the metal parts to a "near-white" condition.

A blasting assistant remaineﬁ outside, near the wind tunnel working section,
to operate the blasting pot choke valve to relieve occasional media clogs, as
necessary. ‘

Blasting assistant recorded compressor, air cartridge, and wind tunnel
operating conditions.

During sampling port changes:

a.
b.
c.
d.

Area previously blasted was measured and recorded.
Blasted parts were turned around or replaced.
Approximately 200 Ib of sand was added to the blasting pot.
Air filter cartridge was purged of water condensate.

After blasting operations:

~oQaoUTp

Fans were turned off.

Sand-blasted parts were removed from the wind tunnel.

A sample of the residual sand inside the wind tunnel was taken.

Residual sand was cleaned out of the wind tunnel and weighed.

Residual sand inside the blasting pot was cleaned out and weighed.

Final readings were recorded for clock-elapsed time and compressor engine
hours.

3-6 MRI-ENVIRONR460201.04
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Figure 3-2. Cutaway view of abrasive blaster.
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SECTION 4

TEST MATRIX AND METHODOLOGY

The experimental matrix and methods used during the wind tunnel tests
conducted in the program are described below.

4.1 TEST MATRIX

The experimental design for the study is shown in Table 4-1. The types of
surfaces cleaned and the wind velocities achieved during each test series are also
specified in Table 4-1 along with the number of runs performed.

As shown in Table 4-1, testing consisted of a total of 24 sample sets
encompassing three different wind\spéeds and three types of mild steel surfaces.
Only metal surfaces were evaluated. The test matrix also included duplicate runs of
abrasive only (without a target surface) which were used to characterize the
“background” dust concentration and composition without the contribution of the
surface being cleaned. The tests involved only the use of 30 x 50 mesh silica sand as
the blasting medium.

4.2 EMISSION TEST METHODS

The test program consisted of replicate runs for each test condition outlined in
Table 4-1 plus the collection and analysis of required quality control (QC) samples.
Standard EPA methods were used where possible; these are summarized as follows:

» Particulate matter emissions were determined using EPA Reference
Method 5, "Determination of Particulate Matter Emissions from Stationary
Sources." All weight fractions of the train (front half) were combined to
determine total particulate emissions.

MRI-ENVIRON\R460201.04 4' 1
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e PM-10 and particle size distribution (PSD) were determined using a modified
version of EPA Reference Method 201A, "Determination of PM-10 Emissions
(Constant Sampling Rate Procedure)." This procedure involves the use of a
multistage inertial sizing instrument (Andersen, HCSS), operated at a
constant flow rate (Farthing and Dawes, 1988).

e Hazardous air pollutant (HAP) metals were determined both on a total and
size-specific basis using the EPA multiple metals method, "Methodology for
the Determination of Metal Emissions in Exhaust Gases from Hazardous
Waste Incineration and Similar Combustion Processes" (EPA/530-SW-
91-010, December 1990). Because volatile metals were not expected to be
present in the sample collected, the acidified impinger solutions were
deleted from the sampling and analysis procedure. Materials collected in
the sample train were digested using a Part® Bomb or a microwave digestion
technique. Samples were then analyzed using inductively coupled plasma
atomic emission spectroscopy (ICP) per SW-846 Method 6010 (EPA, 1986).
HAP metals of interest are: arsenic (As); beryllium (Be); cadmium (Cd);
chromium (Cr); cobalt (Co); manganese (Mn); nickel (Ni); lead (Pb):
antimony (Sb); and selenium (Se). Iron (Fe) was also determined in the
emission testing. {

Appendix A of this report provides complete details on the sampling and analysis
procedures that were followed. '

MRI-ENVIRON\R460201.04 4'3
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SECTION 5

FACILITY OPERATION AND SOURCE ACTIVITY MONITORING

The facility operation and source activity data colliected in the program are
summarized in the following sections. These data were used to calculate the
particulate emission factois shown in Section 7.

5.1 FACILITY OPERATING DATA -

The operation of the wind tunnel facility and the blasting equipment during
testing represented typical wind speeds and sand blasting practices as discussed in
Section 3.2. During each run, facility operating data were recorded every 15 min for
several parameters at several points in the facility. Table 5-1 presents the averages
of these readings for each test run. More detailed information concerning facility
operation is included in Appendix D. |

5.2 SOURCE CHARACTERIZATION MEASUREMENTS

Several types of measurements were conducted to characterize the abrasive
(sand) used, the surfaces cleaned (before and after cleaning), and blasting operation.
For the abrasive (sand) evaluated, composite samples were collected and analyzed
for: moisture content; particle size distribution (by mechanical sieving); durability
(Modified ASTM C 131); and major elements and metals composition. The sieving
and abrasion loss results for unused sand are summarized in Table 5-2 with additional
data on chemical composition, etc., provided in Appendix F.

MRI-ENVIRON\R460201.04 5'1
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TABLE 5-2. PARTICLE SIZE DISTRIBUTION AND ABRASION LOSS OF UNUSED
ABRASIVE (SILICA SAND)

Weight percent in stated

Sieve No. Particle size range (umP)? size range
40 > 420 57.5
100 149-420 42.2
200 75-149 : 0.3
Pan <75 Nil

Modified L.A. abrasion loss:® 0.3% < 200 mesh

2 umP = microns physical diameter. Due to negligible amount of sample
penetrating the 200-mesh sieve, sonic sieving could not be performed on the
< 75 umP material.

b per modified ASTM C 131—see Appendix A for method. -

The coating film thickness for the painted steel parts that were blasted during
testing was determined using ASTM Method G12-83. This method determines coating
thickness by an instrument that measures thickness by nondestructive techniques,
based on variations in magnetic attraction between its detection unit and the magnetic
base material. This method was developed for pipeline coatings on steel, but is
suitable for measuring thickness of dry, nonmagnetic coatings on either a flat or
curved base, such as those used during testing. The coating thicknesses of the
individual paint specimens tested are summarized in Table 5-3.

The surface profile of the blast cleaned painted and oxidized steel parts was
determined after blasting using ASTM Method D4417. This method determines the
profile of the surface cleaned with use of a special compressible foam tape that is
impressed into the surface with a burnishing tool. This creates a reverseé image or
replica of the surface profile that is measured with a special spring-loaded micrometer.
This method was developed for field measurement of the surface profile of blast
cleaned steel using sand, steel shot, steel grit, or other nonmetallic abrasive media.
The data obtained from these analyses were included in Table 5-1 shown previously.

5-4 MRI-ENVIRON\R460201.04
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For the surfaces cleaned during testing, a sample of each was collected and
analyzed by a combination of Scanning Election Microscopy (SEM) and Energy
Dispersive X-Ray (EDX) spectroscopy to determine the surface elemental composition.
Results from this determination are provided in Appendix F.

TABLE 5-3. COATING THICKNESS OF PAINT ON MILD STEEL
CLEANED BY ABRASIVE BLASTING

Specimen No. Surface film thickness (mils)?

1 1.8-2.0
ob None detected
3¢ N/A

4 5-6
5 2.8-3.0
6 2.8-3.0 -
7 0.8-1.0
8¢ None detected
g None detected

Average® 3

2 1 mil = 0.001 in = 0.0254 mm. N/A = not applicable.

o

Rusted specimen. /

(o]

Blast cleaned specimen.

(=3

Paint chips.

(4]

Average of all non-zero, mid-range values.

Finally, the sand use (throughput) rate of the blasting operation was determined
gravimetrically and checked by means of a predictive equation. The spent abrasive
was also collected from the interior of the tunnel and a mass balance performed. A
summary of the characterization methods for the abrasives and surfaces tested in the
experimental program along with the test methods used in emission sampling is
provided in Table 5-4.
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SECTION 6

EMISSION TEST RESULTS

Determination of emission results for total particulate, PM-10, PM-2.5, and the
ten HAP metals plus iron were performed using standard EPA stack sampling data
reduction procedures and calculations. The following outlines the basic calculation
scheme used for the determination of emission results in the experimental program.

6.1 TOTAL PARTICULATE EMISSION RATE

The concentration of particulate matter measured by the MM5 sampling train is
given by:

-3
g, - M0 (6-1)
Vms
where: C, = concentration of particulate matter or HAP metal ('g/dry std m®)
M, = total particulate matter or HAP metal collected on probe and
filter (mg)
Vs = Vvolume of gas sampled as measured by dry gas meter,

corrected to standard conditions (dry std m®)

To be consistent with EPA Reference Methods, all concentrations and volumes are
expressed in terms of dry standard conditions (20°C and 760 mmHg).

MRI-ENVIRON\R460201.04 6“‘ 1



The total mass emission rate determined during each test run is calculated by
the expression:

E, = 60 C, Q 107° (6-2)
where: E, = total particulate emissibn rate (kg/h)
C, = concentration of total particulate matter measured in the wind

tunnel (g/dry std m°)

Q. = volumetric flow rate through wind tunnel, corrected to standard
conditions (dry std m%min)

Table 6-1 gives the measured concentrations and emission rates for total particulate
matter.

6.2 METALS CONCENTRATIONS

The results for the total particulate metals, as determined from analysis of the
MM5 sampling train filters and probe rinses are shown in Table 6-2. The reported
concentrations have been blank-corref:ted based on the analytical results from the
blank train runs. The following is a summary of the procedure used for blank
correcting analyte masses as described in the method provided in EPA Methods
Manual for Compliance with BIF Regulations, EPA/530-SW-91-010, PB-91-120-006,
December 1990 ("Methodology for the Determination of Metals Emissions in Gases
from Hazardous Waste Incinerators and Similar Combustion Sources").

If the blank train front-half analysis result m,, was between 0 and A pg, where
A is equal to 1.4 pg/in® multiplied by the actual area of the filter used in the
sampling train, the front-half blank correction value was set equal to my,,.
Because 4.9-inch diameter filters were used, A is equal to 26.4 ug.

6-2 MRI-ENVIRON\R460201.04
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TABLE 6-1. SUMMARY DATA AND PARTICULATE EMISSION RESULTS?

Gas Average Total Particulate
volume gas % Iso-  Gas flow particulate emission
sampled Percent temp. Kinetic rate concentration rate
(dscm) moisture (°C) sampling (dscm/min)  (mg/dscm) (kg/hr)

Run 1
PM/MM 0.908 0.9 6 100.3 3050 575.5 105.17
HCSS 0.981 0.9 6 97.3 3050 707.2

Run 2
PM/MM 0.965 0.9 7 96.6 3026 1216.4 220.27
HCSS 0.895 1.0 6 100.0 3018 1371.7

Run 3
PM/MM 0.820 0.9 5 99.7 879 158.8 8.37
HCSS 0.820 0.9 6 99.7 879 77.0

Run 4
PM/MM 0.759 0.7 6 93.1 1082 259.2 _ 16.84
HCSS 0.919 0.7 6 91.2 1083 17.0

Run 5
PM/MM 0.951 0.8 9 102.2 1807 817.7 88.31

~ HCSS 0.947 1.1 9 102.0 1803 735.7

Run 6
PM/MM 0.944 9 89.1 2070 686.8 85.63
HCSS 1.077 11 100.5 2081 1203.0

Run 7 /
PM/MM 0.942 2.3 19° 100.7 1815 215.4 23.43
HCSS 0.962 1.6 19 103.1 1825 292.0

Run 8
PM/MM 0.999 23 19 101.3 1914 139.6 16.03
HCSS 0.963 1.5 19 97.0 1926 1768.6

Run 9
PM/MM 0.920 26 25 105.4 1695 121.8 12.39
HCSS 0.958 2.1 25 109.2 1702 128.7

Run 10
PM/MM 0.993 3.2 25 102.5 1881 2156 24.33
HCSS 0.975 1.9 25 99.5 1902 157.1

Run 11
PM/MM 0.900 1.8 19 100.5 1739 55.2 5.75
HCSS 0.960 1.7 19 107.7 1741 1235

Run 12
PM/MM 0.930 22 19 101.5 1778 75.8 8.08
HCSS 1.001 1.3 19 108.5 1791 160.8

MRI-ENVIRON\R460201.04
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TABLE 6-1 (Continued)

Gas Average Total Particulate
volume gas % Iso-  Gas flow particulate emission
sampled Percent temp. kinetic rate concentration rate
(dscm) moisture  (°C)  sampling (dscm/min) (mg/dscm) (kg/hr)
Run 15
PM/MM 0.783 0.8 3 99.9 839 199.2 10.01
HCSS 1.227 0.8 3 110.0 837 144.0
Run 16
PM/MM 0.793 0.8 4 99.9 845 134.8 6.83
HCSS 1.258 0.5 4 111.6 847 1711
Run 17
PM/MM 0.963 0.2 8 994 728 114.0 4.97
HCSS 1.122 0.7 8 116.2 725 .96.8
Run 18
PM/MM 0.873 0.7 8 100.2 654 131.3 ~ 5.15
HCSS 1.114 0.5 8 127.6 655 117.6
Run 19
PM/MM 1.211 0.9 6 100.2 926 137.1 7.61
. HCSS 1.196 0.9 6 97.8 919 159.3
Run 20
PM/MM 1.149 04 8 99.7 883 145.2 7.68
HCSS 1.201 0.5 8 102.2 883 146.9
Run 21 ; (
PM/MM 0.737 1.0 11 100.0 2487 138.6 20.65
HCSS 0.983 1.1 11 119.9 2484 178.3
Run 22
PM/MM 0.748 1.4 11 99.6 2553 178.2 27.25
HCSS 0.967 0.8 11 114.2 2565 409.0
Run 23
PM/MM 0.723 0.9 5 102.1 2410 106.6 15.39
HCSS 1.016 0.7 5 127.4 2414 2176
Run 24
PM/MM 0.806 0.9 6 101.3 2705 207.8 33.68
HCSS 1.007 0.7 6 112.5 2710 300.0
(continued)

6-4
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TABLE 6-1 (Continued)

Gas Average Total Particulate
volume gas % lso-  Gas flow particulate emission
a8 sampled Percent temp. kinetic rate concentration rate
g (dscm) moisture (°C) sampling (dscm/min) (mg/dscm) (kg/hr)
Run 25
PM/MM 0.697 1.4 12 104.3 2270 . 217.4 29.57
HCSS 0.983 1.0 12 130.7 2278 218.0
Run 26
PM/MM 0.790 1.5 13 106.2 2532 173.1 26.25
HCSS 0.988 0.7 13 1174 2547 290.0

? Testing consisted of collecting duplicate samples for each test condition; as such, data are
presented as a pair for each condition. Runs 1 through 6 represent preliminary data without
a cleaned surface. PM/MM = Method 5 sampling train for total particulate and metals.
HCSS = Andersen high capacity stack sampling system. HCSS data not used to determine
total particulate emissions.
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TABLE 6-2. SUMMARY OF TOTAL PARTICULATE METAL CONCENTRATIONS

Gas
sample Metal
volume
(dscm) Cd Cr Fe Mn Ni Pb
Run?7 0.942
Rinses, ug 1.8 0.5 219 3.1 0.0 12.
Filter, ug < 0.003 12.2 428 4.4 6.0 13.0
Total, ug 1.8 12.7 647 7.5 6.0 25.6
Concentration, ug/dscm 1.9 13.5 687 8.0 6.4 27.2
Run 8 0.999
Rinses, ug 3.5 11.3 475 6.2 4.3 194
Filter, ug < 0.003 18.7 603 58 125 249
Total, nug 3.5 30.0 1,078 12.0 16.8 443
Concentration, pg/dscm 3.5 30.0 1,079 12.0 16.8 44.3
BRun 9 0.920
Rinses/Filter, ug 1.7 12.3 866 4.8 26 - 37
Concentration, pg/dscm 1.8 134 941 5.2 2.8 4.0
Run 10 0.993
Rinses/Filter, ug 1.7 19.0 1,587 9.2 21.6 2.7
Concentration, pg/dscm 1.7 19.1 1,598 9.3 21.8 2.7
Run 11 0.900
Rinses/Filter, pug 2.1 11.6 3,284 16.7 23.2 17.8
Concentration, pg/dscm ; 2.3 12.9 3,649 18.6 25.8 19.8
Run 12 0.930 {
Rinses/Filter, ug 3.3 11.8 3,839 19.9 8.5 17.4
Concentration, pg/dscm 3.5 12.7 4,128 214 9.1 18.7
Run 15 0.783
Rinses/Filter, ug 3.9 21.7 1,526 9.0 10.8 32.3
Concentration, pg/dscm 5.0 277 1,949 11.5 13.8 41.3
Run 16 0.793
Rinses/Filter, ug 5.3 19.8 1,262 10.1 9.1 37.1
Concentration, pug/dscm 6.7 25.0 1,591 12.7 115 46.8
Run 17 0.963
Rinses/Filter, pg 6.4 9.1 1,063 5.6 4.4 6.3
Concentration, pg/dscm 6.6 9.4 1,104 58 4.6 6.5
Run 18 0.873
Rinses/Filter, ug 7.8 10.1 1,116 6.4 11.2 7.8
Concentration, pg/dscm 8.9 11.6 1,279 7.3 12.8 8.9
Run 19 1.211
Rinses/Filter, ug 54 10.1 7,456 28.7 8.3 87.0
Concentration, pg/dscm 45 8.3 6,157 23.7 6.9 71.8
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TABLE 6-2 (Continued)

Gas

sample Metal
volume
{(dscm) Cd Cr Fe Mn Ni Pb
Run 20 1.149
Rinses/Filter, ng 3.2 8.6 974 271 8.9 89.9
Concentration, ug/dscm 2.8 7.5 847 23.6 7.7 78.2
Run 21 0.737
Rinses/Filter, g 7.8 33.7 629 5.2 45.6 23.8
Concentration, pg/dscm 10.6 45.7 853 7.1 61.9 32.3
Run 22 0.748
Rinses/Filter, pg 8.6 16.6 697 5.0 243 27.3
Concentration, pg/dscm 115 222 932 6.7 32.5 36.5
Run 23 0.723
Rinses/Fiiter, ng 2.1 14.6 470 2.6 8.2 4.1
Concentration, pg/dscm 29 20.2 650 3.6 11.3 5.7
Run 24 0.806
Rinses/Filter, ug 2.6 10.5 650 3.6 13.1 6.4
Concentration, pg/dscm 3.2 13.0 807 4.5 16.3 7.9
Run 25 0.697
Rinses/Filter, ug .25 13.7 1,979 7.7 16.4 37.2
Concentration, pg/dscm .{ 3.6 19.7 2,839 11.0 23.5 53.4
Run 26 0.790
Rinses/Filter, pg 2.5 9.0 2,168 6.8 9.6 35.3
Concentration, pg/dscm 3.2 114 2,744 8.6 12.2 47

MRI-ENVIRON\R460201.04
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If m,,, was greater than A (26.4 pg), the greater of the following was used as
the blank correction,

1. A (26.4 pg)
2.  The lesser of my,, or 5% of the actual sampling train front half analysis
result, my,.

If the m,,,, was less than the detection limit, the correction value was set equal
to zero.

Upon review of the metal analysis results, it was decided that further data

reduction for As, Be, Co, Sb, and Se would not be required for the following reasons:

6.3

6.3.1

» Arsenic (As) was detected on the HCSS thimble at the same level as that
of the blank thimble sample. Arsenic was detected (at low levels) in only
four other samples.

» Beryllium (Be) was detected only on the HCSS thimbles, at the same level
as that of the blank thimble sample.

/

e Cobalt (Co) was detected only on two MM5 sampling train samples from
Runs 19 and 20.

« Selenium (Se) was not detected in any of the sampling train samples.

+ Antimony (Sb) was detected only on the sample from the Run 8 MM5
sampling train.

PARTICLE SIZE DISTRIBUTIONS AND SIZE-SPECIFIC EMISSION RATES

Particulate Matter

For each run conducted, the particle size distribution data were reported for

each of the four separation stages. The data reduction included two computation
steps. Input data included sample flow rate and temperature, gas composition, and

the individual stage (net) weight gains. Particle size-related data reduction procedures

6-8 MRI-ENVIRON\R460201.04
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4

were in accordance with the "Operating Manual for Andersen Samplers, Inc., HCSS,
Heavy Grain Loading Impactor, Particle Sizing Stack Samplers," January 1, 1980. All
calculations were performed in terms of microns aerodynamic diameter (umA).

For each run, the first computation steps involved calculation of overall (total)
particulate mass, separation stage cutpoints (D5, size),” fractional and cumulative
particle masses, and the geometric mean diameter for each stage. These calculations
were performed using a computer program originally developed by Johnson et al.
(1978) and improved by MRI (Hansen and Kinsey, 1983). Impactor calibration
constants developed by the instrument manufacturer were used to calculate impactor
stage D, cutpoints. Table 6-3 gives the particle size results for each run for each
stage inciuding the net weight collected, the fractional and cumuiative percent patrticle
size distributions, the D, cutpoint values, and the geometric mean diameters.

The second computation step involved determining PM-10 and PM-2T5
concentrations based on the cumulative particle size distribution. This was
accomplished by averaging the cumulative percent results for the paired HCSS runs,

-and graphically determining the cumulative percent distribution values for 10 urmA and

2.5 pmA (aerodynamic diameter). Figures 6-1 through 6-3 graphically present ihe
cumulative percent and particle size (Ds,) results for each paired HCSS run along with
the average cumuiative percent valuefs for 10 umA and 2.5 umA, respectively. The
average cumulative percent values for 10 pmA and 2.5 pmA were multiplied by the
total particulate concentration from the Method 5 results to determine the PM-10 and
PM-2.5 concentrations, respectively. The total particulate, PM-10, and PM-2.5
concentration and emission results are summarized in Table 6-4.

6.3.2 Metals

As stated previously, each of the particulate fractions collected from the HCSS
was analyzed for the eleven metals. For each run conducted, the particle size
distribution for each metal of interest was reported based on the data for each of the
four separation stages. Data reduction was similar to that performed to obtain the
total particle size results. Tables 6-5a and 6-5b give the particle size results for each
metal including the net weight collected on each stage, the cumulative percent size
distributions, and the geometric mean diameter for each stage.

* Dy, is defined as the particle diameter representing a 50% collection efficiency for each
stage of an inertial sizing device (e.g., impactor or cyclone).

MRI-ENVIRON\R460201.04 6'9



TABLE 6-3. PARTICLE SIZE TESTING RESULTS

impactor stage

3 4
Results® 1 2 Cyclone Filter

Nominal size range (umA)° > 10 5-10 1-5 <1

Run 1
Net weight (mg) collected 567.61 1.91 1.41 0.00
Fraction (% of total) 99.42 0.33 0.25 0.00
Cumulative % (with filter) 99.42 99.75 100.00 100.00
Dy, size (umA)° 9.91 5.58 1.13 <1.13
Geometric mean diameter® (umA) 14.08 7.44 2.51 0.11

Run 2
Net weight (mg) coliected 1080.00 8.59 0.00 0.20
Fraction (% of total) 99.19 0.79 0.00 0.02
Cumulative % (with filter) 99.19 99.98 99.98 100.00
Dy, size (umA)° 9.98 5.63 1.15 <1.15
Geometric mean diameter® (umA) 14.13 7.50 2.54 0.11

Run 3
Net weight (mg) collected 42.39 0.00 0.50 4.90
Fraction (% of total) 88.70 0.00 1.05 10.25
. Cumulative % (with filter) 88.70 88.70 89.75 100.00
D, size (umA)° 10.98 6.37 1.48 <1.48
Geometric mean diameter? (umA) 14.82 8.37 3.07 0.12

Run 4
Net weight (mg) collected 9.61 1.00 0.00 0.00
Fraction (% of total) 90.57 9.43 0.00 0.00
Cumulative % (with filter) 90.57 100.00 100.00 100.00
D, size (umA)° 10.97 6.36 1.47 <1.47
Geometric mean diameter® (umA) 14.81 8.35 3.06 0.12

Run 5
Net weight (mg) coliected 465.81 107.41 2.91 0.00
Fraction (% of total) 80.85 18.64 0.50 0.00
Cumulative % (with filter) 80.85 99.50 100.00 100.00
Dy, size (umA)° 10.03 5.67 1.17 <1.17
Geometric mean diameter? (umA) 14.16 7.54 2.57 0.1

Run 6
Net weight (mg) collected 929.19 3.50 2.59 0.00
Fraction (% of total) 99.35 0.37 0.28 0.00
Cumulative % (with filter) 99.35 99.72 100.00 100.00
Dy, size (umA)° 10.03 5.67 117 <117
Geometric mean diameter® (umA) 14.16 7.54 2.58 0.11

Run 7
Net weight (mg) collected 83.89 137.30 9.81 0.30
Fraction (% of total) 36.27 59.36 4.24 0.13
Cumulative % (with filter) 36.27 95.63 99.87 100.00
Dy, size (umA)° 9.89 5.54 1.14 <1.14
Geometric mean diameter® (umA) 14.06 7.40 2.51 0.11

(continued)
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TABLE 6-3 (Continued)

impactor stage

3 4
Results® 1 2 Cyclone Filter
Run 8
Net weight (mg) collected 89.89 1045.50 261.80 3.10
Fraction (% of total) 6.42 74.66 18.70 0.22
Cumulative % (with filter) 6.42 81.08 99.78 100.00
Dy, size (umA)° 9.90 5.54 1.14 <1.14
Geometric mean diameter” (umA) 14.07 7.41 2.51 0.11
Hun 9
Net weight (mg) collected - 83.20 12.39 3.39 2.40
Fraction (% of total) 82.07 12.22 3.34 2.37
Cumulative % (with filter) 82.07 94.29 97.63 100.00
Dy, size (umA)° 9.87 5.51 1.14 <1.14
Geometric mean diameter? (umA) 14.05 7.38 2.51_ 0.11
Run 10 ‘
Net weight (mg) collected 113.00 5.70 5.30 2.00
Fraction (% of total) 89.68 453 4.20 1.59
Cumulative % (with filter) 89.68 94.21 98.41 100.00
D, size (umA)° 9.82 5.47 1.13 <1.13
Geometric mean diameter® (umA) 14.01 7.33 2.48 0.11
Run 11
Net weight (mg) collected 51.11 33.80 7.69 5.00
Fraction (% of total) { 52.37 34.63 7.88 5.12
Cumulative % (with filter) 52.37 87.00 94.88 100.0C
Dy, size (LmA)° 9.87 5.52 1.13 <1.13
Geometric mean diameter? (umA) 14.05 7.38 2.50 0.11
Run 12
Net weight (mg) collected 55.59 66.89 9.20 0.90
Fraction (% of total) 41.93 50.45 6.94 0.68
Cumulative % (with filter) 41.93 92.38 99.32 100.00
Dy, size (umA)° 9.73 5.42 1.09 <1.09
Geometric mean diameter? (umA) 13.95 7.26 2.43 0.10
Run 15
Net weight (mg) coliected 120.00 14.50 11.00 0.00
Fraction (% of total) 82.47 9.97 7.56 0.00
Cumulative % (with filter) 82.47 92.44 100.00 100.00
D, size (umA)° 9.12 4.99 0.88 <0.88
Geometric mean diameter® (umA) 13.51 6.74 2.10 0.09
Run 16
Net weight (mg) collected 127.59 18.20 25.89 5.60
Fraction (% of total) 71.97 10.27 14.60 3.16
Cumulative % (with filter) 71.97 82.24 96.84 100.00
Dy, size (umA)° 9.04 4.93 0.86 <0.86
Geometric mean diameter® (umA) 13.44 6.68 2.06 0.09

MRI-ENVIRON\R460201.04
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TABLE 6-3 (Continued)

Impactor stage

3 4
Results® 1 2 Cyclone Fitter
Run 17
Net weight (mg) collected 11.89 69.91 6.50 1.10
Fraction (% of total) 13.30 78.20 7.27 1.23
Cumulative % (with filter) 13.30 91.50 98.77 100.00
Dy, size (umA)° 9.42 5.21 0.98 <0.98
Geometric mean diameter® (umA) 13.73 7.00 2.26 0.10
Run 18
Net weight (mg) collected 72.09 11.00 11.91 12.70
Fraction (% of total) 66.94 10.21 11.06 11.79
Cumulative % (with filter) 66.94 77.15 88.21 100.00
Dy, size (umA)° 9.45 5.23 0.99 <0.99
Geometric mean diameter! (umA) 13.75 7.03 2.28 0.10
Run 19
Net weight (mg) collected 125.41 15.20 14.70 1.50
Fraction (% of total) 79.97 9.70 9.38 0.96
Cumulative % (with filter) 79.97 89.67 99.04 100.00
Dy, size (umA)° 9.29 5.11 0.94 <0.94
Geometric mean diameter? (LmA) 13.63 6.89 2.19 0.10
Run 20
Net weight (mg) collected 103.11 14.80 16.80 10.50
Fraction (% of total) 71.01 10.19 11.57 7.23
Cumulative % (with filter) 71.01 81.20 92.77 100.00
Dy, size (umA)° 9.29 5.11 0.94 <0.94
Geometric mean diameter? (umA) 13.63 6.89 2.19 0.10
Run 21
Net weight (mg) collected 129.00 8.59 6.09 0.60
Fraction (% of total) 89.40 5.96 4.22 0.42
Cumulative % (with filter) 89.40 95.36 99.58 100.00
Dy, size (umA)° - 9.90 5.57 1.13 <1.13
Geometric mean diameter® (umA) 14.07 7.42 2.51 0.11
Run 22
Net weight (mg) collected 293.70 13.50 16.50 1.60
Fraction (% of total) 90.29 415 5.07 0.49
Cumulative % (with filter) 90.29 94.44 99.51 100.00
Dy, size (LmA)° 9.98 5.62 1.15 <1.15
Geometric mean diameter® (umA) 14.13 7.49 2.55 0.11
Run 23
Net weight (mg) collected 174.89 6.09 0.50 0.50
Fraction (% of total) 96.10 .35 0.27 0.27
Cumulative % (with filter) 96.10 99.45 99.73 100.00
Ds, size (umA)° 9.87 5.55 1.11 <1.11
Geometric mean diameter® (umA) 14.05 7.40 2.48 0.11

(continued)
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TABLE 6-3 (Continued)

Impactor stage

3 4

§ Results? 1 2 Cyclone Filter

Run 24
Net weight (mg) collected 232.59 5.50 7.09 3.30
Fraction (% of total) 93.60 2.21 2.85 1.33
Cumulative % (with filter) 93.60 95.82 98.67 100.00
Dy, size (umA)° 9.90 5.58 1.12 <1.12
Geometric mean diameter® (umA) 14.07 7.43 2.50 0.1

Run 25
Net weight (mg) collected 171.59 3.70 1.00 0.20
Fraction (% of total) 97.22 210 0.57 0.11
Cumulative % (with filter) 97.22 99.32 99.89 100.00
Ds, size (umA)° 9.94 5.59 1.14 <1.14
Geometric mean diameter® (umA) 14.10 7.45 2.53_. 0.11
Run 26

Net weight (mg) collected 225.50 8.11 1.91 0.00
Fraction (% of total) 95.75 3.44 0.81 0.00
Cumulative % (with filter) 95.75 99.19 100.00 100.00
Dy, size (umA)° 9.94 5.59 1.14 <1.14
Geometric mean diameter? (umA) 14.10 7.45 2.53 0.11

Additional support data are provided in Appendix C. Testing consisted of collecting duplicate
samples for each test condition; as such, data are presented as duplicates for each condition.
Runs 1 through 6 represent preliminary data.

pmA = Aerodynamic particle diameter, in micrometers, assuming a particle density of 1 g/cm®.

D, = the particle diameter associated with the 50% collection efficiency for each inertial sizing
stage as determined by theoretical calculations or by calibration.

Geometric mean diameter (GMD) = the single value representation of the particle size range
collected on each inertial sizing stage, as determined by the equation (assuming that largest
particle is 20 umA and smallest particle with a measurable mass is 0.01 pumA):

(GMD)" =/ (Dsp)y X (Dsohner

where
n = Stage of concern

MRI-ENVIRON\R460201.04 6' 1 3
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Figure 6-1. Cumulative particle size distributions for clean surface.
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5 mph (Runs 15 and 16)
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Figure 6-2. Cumulative particle size distributions for painted surface.
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TABLE 6-5a. METAL (Cd, Cr, AND Fe) ANALYSIS RESULTS FOR PARTICLE SIZE SAMPLING TRAIN

Geometric Cd Cd Cd Cr Cr Cr Fe Fe Fe
mean dia. { weight cum. (100- weight cum. (100- weight cum. (100-

(umA) (19) %) |cum.%) | (o) | (%) |cum %)| (g | (%) | cum %)

Run 7 |1st Stage 9.89 <0.003 0.73 99.27 4.7 5.75 94.25 2347 | 21.43 78.57
2nd Stage 5.54 <0.003 1.47 98.53 3.3 9.78 90.22 121.5 32.52 67.48

3rd Stage 1.14 <0.003 2.20 97.80 55.3 77.38 22.62 2839 | 5844 41.56

Thimble 0.50 0.4 | 100.00 0.00 18.5| 100.00 0.00 455.2 | 100.00 0.00

Run 8 |1st Stage 9.90 <0.003 33.33 66.67 10.6 6.22 93.78 | . 330.5 20.68 79.32
2nd Stage 5.54 <0.003 66.67 33.33 442 32.16 67.84 420.1 46.98 53.02

3rd Stage 1.14 <0.003 | 100.00 0.00 66.6 71.24 28.76 306.9 66.18 33.82

Thimbie 0.50 0| 100.00 0.00 49 100.00 0.00 540.3 | 100.00 0.00

Run 9 |1st Stage 9.87 <0.003 33.33 66.67 1.5 2.80 97.20 506.3 | 40.12 59.88
2nd Stage 5.51 <0.003 66.67 33.33 3.8 9.91 90.09 168.2 563.45 46.55

3rd Stage 114 <0.003 { 100.00 0.00 29.1 64.30 35.70 161.5| 66.24 33.76

Thimble 0.50 0{ 100.00 0.00 19.1] 100.00 0.00 426 | 100.00 0.00

Run 10 }1st Stage 9.82 <0.004 | 33.33 66.67 0.7 0.78 99.22 456 | 34.11 65.89
2nd Stage 5.47 <0.004 66.67 33.33 4.6 593 94.07 192 48.48 51.52

3rd Stage 1.13 <0.004 | 100.00 0.00 68.2 82.21 17.79 307.6 71.49 28.51

Thimble 0.50 0} 100.00 0.00 15.9 100.00 0.00 381.1 | 100.00 0.00

Run 11 {1st Stage 9.87 <0.004 3.57 96.43 0.7 1.24 98.76 | 11323 46.44 53.56
2nd Stage 5.52 <0.004 7.14 92.86 0.8 2.65 97.35 5179 | 67.68 32.32

3rd Stage 1.13 <0.004 10.71 89.29 342 63.19 36.81. 291.5 79.63 20.37

Thimble 0.50 0.1] 100.00 [ . 0.00 20.8{ 100.00 0.00 496.7 | 100.00 0.00

Run 12 | 1st Stage 9.73 <0.004 33.33 [ 66.67 1.4 2.85 97.15| 15413 | 49.89 50.11
2nd Stage 5.42 <0.004 66.67 33.33 7.8 18.74 81.26 696.3 | 72.44 27.56

3rd Stage 1.09 <0.004 | 100.00 0.00 223 64.15 35.85 386.1 | 84.93 15.07

Thimble 0.50 0} 100.00 0.00 17.6 | 100.00 0.00 465.4 | 100.00 0.00

Run 15 | 1st Stage 9.12 0.5 45.29 54.71 14 7.08 92.92 7329 | 33.78 66.22
2nd Stage 4.99 0.3 72.46 27.54 21 8.14 91.86 2421 4494 55.06

3rd Stage 0.88 <0.004 72.83 27.17 139.6 78.72 21.28 641.1 74.50 25.50

Thimble 0.50 0.3 ] 100.00 0.00 421 100.00 0.00 553.3 | 100.00 0.00

Run 16 | 1st Stage 9.04 1.3 56.52 43.48 14.7 6.76 9324 | 10728 40.55 59.45
2nd Stage 4.93 04| 7391 26.09 5.6 9.34 90.66 3141 | 52.42 47.58

3rd Stage 0.86 0.4 91.30 8.70 169.1 87.16 12.84 885.7 85.90 14.10
Thimble 0.50 0.2 | 100.00 0.00 27.9 100.00 0.00 373 | 100.00 0.00

Run 17 |1st Stage 9.42 <0.004 3.57 96.43 0.6 1.24 98.76 146.2 11.83 88.17
2nd Stage 5.21 <0.004 7.14 92.86 2.7 6.82 93.18 507.6 52.91 47.09

3rd Stage 0.98 <0.004 10.71 89.29 254 58.30 40.70 159.3 65.80 34.20

Thimble 0.50 0.1 ] 100.00 0.00 18.7 100.00 0.00 422.6 | 100.00 0.00

Run 18 } st Stage 9.45 0.2 39.37 60.63 2 1.47 98.53 580.9 2417 65.83
2nd Stage 5.23 <0.004 | 40.16 59.84 3.1 3.76 96.24 178.8 | 44.69 55.31

3rd Stage 0.99 <0.004 40.94 59.06 99.1 76.84 23.16 470 72.34 27.66

Thimble 0.50 0.3 ] 100.00 0.00 314 100.00 0.00 470.2 | 100.00 0.00
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TABLE 6-5a (Continued)

Geometric Cd Cd Cd Cr Cr Cr Fe Fe Fe

mean dia. | weight cum. (100- weight cum. (100- weight | cum. (100-
(umA) (ng) (%) | cum. %) | (ng) (%) |cum. %) | (ng) (%) | cum. %)
o Run 19 [1st Stage 9.29 04| 3623] 6377| 38 138] 9862| 1000| 21.23 78.77
2nd Stage 511 <0.004| 3659| 6341 15 192 o9808| 12208 | 4735| 5265
3rd Stage 0.94 03| 6377] 3623| 2458] 9088| 9.12| 19208 8832 11.68
Thimble 0.50 0.4 | 100.00 000 252 10000| .00 550 | 100.00 0.00
Run 20 |1st Stage 9.29 01| 49.02]| 5098 34 202| 9798| as728| 5434| 4566
2nd Stage 511| <0.002| s0.00| 50.00 2.1 326| 9674| 11428] 71.72| 2828
3rd Stage 094| <0.002| s0.98| 49.02| 1349| s8322]| 1678| 1231.3| 90.45 9.55
Thimble 0.50 0.1 | 100.00 000{ 283| 10000 0.00 628 | 100.00 0.00
Run 21 |1st Stage 9.90 08| 3810{ 6190 6 493| 9507| 5936 4430 5570
2nd Stage 557 02| 4762| 5238 5| 90s| o9095| 1621| 56.39| 4361
3rd Stage 1.13 05| 7143| 2857 928 8536 1464| 4036| 86.51 13.49
Thimble 0.50 0.6 | 100.00 000| 178| 10000| o000| 180.8] 100.00 0.00
Run 22 |1st Stage 9.98 23| e9.70| 3030 117 784| 9216| 6885| 3506 64.94
2nd Stage 5.62 07| 90.91 9.09 54| 1146| 88sa| 2879 4972| s0.28
3rd Stage 1.15 0.3 | 100.00 0oo0o| 111.8| 8639| 1361| 5639 7843] 2157
Thimble 0.50 o] 100.00 000| =203| 10000| o000 4235/ 160.00 0.00
Run 23 |1st Stage 9.87 02| 6579 3421 24 271| 9729| 411.4] 3464! 6536
2nd Stage 555 | <0.002| 66.45| 3355 0.6 339 9661| 1132 4417] 5583
3rd Stage 1.11| <0002 6711|/ 3289| 524| 6260 3740| 2234 6297 37.03
- Thimble 0.50 01] 10000| o000 331| 100.00 000]| 439.8 | 100.00 0.00
E Run 24 |1st Stage 9.90 01| 2488] 7512 25 362| 9638 4042]| 3551 64.49
2nd Stage 558 | <0.002| 2537| 7463 3.1 812| 9188 130 | 4693 5307
3rd Stage 1.12 02| 75.12| 2488] 454| 7391| 2609| 1955| e4.10| 3590
Thimble 0.50 0.1 | 100.00 0.00 18] 10000| o000| 4086/ 100.00 0.00
Run 25 |1st Stage 9.94 01| 95.24 4.76 1.9 446| 9554 15168 | 6725 3275
i 2nd Stage 555 | <0.003| 98.10 1.90 0.4 540 | 9460 3604| 8323 16.77
# 3rd Stage 1.14| <0.002 | 100.00 000| 238| 6127 3873| 1461 89.71 10.29
Thimble 0.50 0| 100.00 000| 165| 100.00 0.00| 232.1] 100.00 0.00
Run 26 |1st Stage 9.94 02| e623| 3377 29| 432]| 9se8| 15653| 5979 4021
2nd Stage 559| 0002| 66.89| 33.11 2.9 863| 9137 3497| 7314| 26.86
3rd Stage 1.14 0.1 | 100.00 000| 455| 7634| 2366]| 2832]| 83.96 16.04
Thimble 0.50 0] 100.00 0.00 15.9 100.00 0.00 420 | 100.00 0.00
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TABLE 6-5b. METAL (Mn, Ni, AND Pb) ANALYSIS RESULTS FOR PARTICLE SIZE SAMPLING TRAIN

Geometric Mn Mn Mn Ni Ni Ni Pb Pb Pb
Mean dia. | weight | cum. (100- weight | cum. (100- weight cum. (100-

(umA) (19) (%) | cum. %) | (ug) (%) | cum. %) | (ug) (%) | cum. %)

Run 7 |1ist Stage 9.89 27| 21.77 78.23 52 13.47 86.53 119 | 2755 72.45
2nd Stage 5.54 2 37.90 62.10 2.7 20.47 79.53 4.9 38.89 61.11

3rd Stage 1.14 6 86.29 13.71 279 92.75 7.256 3 45.83 54.17

Thimble 0.50 1.7 | 100.00 0.00 2.8 | 100.00 0.00 234} 100.00 0.00

Run 8 |]1st Stage 9.90 3 14.22 85.78 3.1 5.57 94.43 30.8 24.84 75.16
2nd Stage 5.54 7.3 48.82 51.18 16.6 33.57 66.43 544 68.71 31.29

3rd Stage 1.14 75 84.36 15.64 25.7 79.71 20.29 14.3 80.24 19.76

Thimble 0.50 3.3} 100.00 0.00 11.3 | 100.00 0.00 24.5 ] 100.00 0.00

Run 9 |1st Stage 9.87 2.4 33.80 66.20 3.7 13.76 86.25 1.9 7.63 92.37
2nd Stage 5.51 13 52.11 47.89 1.8 20.45 79.55 2.4 17.27 82.73

3rd Stage 1.14 28| 91.55 8.45 134 | 70.26 29.74 1.6| 23.69 76.31

Thimble 0.50 0.6 | 100.00 0.00 8| 100.00 0.00 19| 100.00 0.00

Run 10 {1st Stage 9.82 2.1 17.95 82.05 21 5.75 94.25 <0.04 Q.28 99.72
2nd Stage 5.47 2.3 37.61 62.39 3 13.97 86.03 <0.04 0.57 99.43

3rd Stage 1.13 7.3 100.00 0.00 30.2 96.71 3.29 <0.04 0.85 99.15

Thimble 0.50 0] 100.00 0.00 1.2} 100.00 0.00 14 | 100.00 0.00

Run 11 ]1st Stage 9.87 5.6 45.90 54.10 29 10.70 89.30 6.3 28.93 71.07
2nd Stage 5.52 29| 69.67 30.33 27| 20.66 79.34 <0.04 | 29.11 70.89

3rd Stage 1.13 3.7 | 100.00 0.00 15| 76.01 23.99 <0.04 | 29.29 70.71

Thimble 0.50 0] 100.00 | , 0.00 6.5 100.00 0.00 15.4 | 100.00 0.00

Run 12 |1st Stage 9.73 7.2| 45.00 f 55.00 261 1145 88.55 56 27.40 72.60
2nd Stage 5.42 5.1 76.88 23.13 4.1 29.52 70.48 2.2 38.16 61.84

3rd Stage 1.09 3.7 { 100.00 0.00 8.3 66.08 33.92 <0.04 38.36 61.64

Thimble 0.50 0] 100.00 0.00 7.7 | 100.00 0.00 12.6 | 100.00 0.00

Run 15 |1st Stage 9.12 54 25.47 74.53 79 8.81 91.19 211 42.28 57.72
2nd Stage 4.99 21 35.38 64.62 15| 1048 89.52 47| 5170 48.30

3rd Stage 0.88 11 B87.26 12.74 67.9 86.18 13.82 13 54.31 45.69

Thimble 0.50 2.7 { 100.00 0.00 12.4 | 100.00 0.00 228 | 100.00 0.00

Run 16 |1st Stage 9.04 8] 29.96 70.04 52 5.37 94.63 349 59.86 40.14
2nd Stage 4.93 27 40.07 59.93 3 8.47 91.53 5.2 68.78 31.22

3rd Stage 0.86 16 | 100.00 0.00 78.2 89.26 10.74 4 75.64 24.36

Thimble 0.50 0] 100.00 0.00 10.4 | 100.00 0.00 14.2 | 100.00 0.00

Run 17 |1ist Stage 9.42 0.8 15.69 84.31 0.018 0.09 99.91 <0.024 0.81 99.19
2nd Stage 5.21 2.1 56.86 43.14 13 6.75 93.25 18 61.87 38.13

3rd Stage 0.98 2.2 ] 100.00 0.00 11.7 66.70 33.30 <0.024 62.69 37.31

Thimble 0.50 0| 100.00 0.00 6.5 | 100.00 0.00 1.1 | 100.00 0.00

Run 18 |1st Stage 9.45 2.3 18.17 80.83 1.8 3.00 97.00 <0.024 0.1 99.89
2nd Stage 523 1.1 28.33 71.67 3 8.00 92.00 <0.024 0.22 99.78

3rd Stage 0.99 8.1 95.83 4.17 45.5 83.83 16.17 1.8 8.66 91.34

Thimble 0.50 0.5 | 100.00 0.00 9.7 { 1C0.00 0.00 19.5 | 100.00 0.00
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TABLE 6-5b (Continued)

Geometric Mn Mn Mn Ni Ni Ni Pb Pb Pb

Mean dia. | weight | cum. (100- weight 1 cum. (100- weight cum. (100-
(pmA) (ng) (%) cum. %) | (ug) (%) {eoum. %) | (nQ) (%) | cum. %)
3 Run 19 |1st Stage 9.29 144 | 3478 65.22 3.7 2.74 97.26 543 | 5387 46.13
% 2nd Stage 5.11 5.1 47.10 52.90 1.7 4.00 96.00 134 67.16 32.84
3rd Stage 0.94 21.6 99.28 0.72 124.1 96.00 4.00 111 78.17 21.83
Thimble 0.5C 0.3 | 100.00 0.00 5.4 | 100.00 0.00 22 | 100.00 0.00
Run 20 |1st Stage 9.29 13.2] 42.04 57.94 3.6 4.65 95.35 44.1 54.85 45.15
2nd Stage 5.11 46| 56.69 43.31 2 7.23 92.77 109 | 68.41 31.59
3rd Stage 0.94 133 | 99.04 0.96 64.7 | 90.71 9.29 73| 7748 22.51
Thimble 0.50 0.3} 100.00 0.00 7.2 | 100.00 0.00 18.1 | 100.00 0.00
_ Run 21 |1st Stage 9.90 28| 25.93 74.07 25 4.35 95.65 212] 5472 45.28
§ 2nd Stage 5.57 1.1 36.11 63.89 26 8.87 91.13 2.1 60.14 39.86
3rd Stage 1.13 6.9 100.00 0.00 485 93.22 6.78 | <0.043| 60.25 39.75
Thimble 0.50 0| 100.00 0.00 3.9 | 100.00 0.00 15.4 | 100.00 0.00
Run 22 |1st Stage 9.98 34] 2446 75.54 3.5 4.84 95.16 35.6| 64.49 35.51
2nd Stage 5.62 1.7 36.69 63.31 3.6 9.82 9018 . 4.7} 73.01 26.99
; 3rd Stage 1.15 8.8} 100.00 0.00 56.6 | 88.11 11.89 21 76.81 23.19
; ) Thimble 0.50 0| 100.00 0.00 8.6 | 100.00 0.00 12.8 { 100.00 0.00
Run 23 ]1st Stage 9.87 17| 28.33 71.67 1.8 4.67 95.33 | <0.043 0.26 99.74
2nd Stage 5.55 0.6] 3833 61.67 | 0.008 4.70 95.30{ <0.043 0.53 99.47
3rd Stage 1.1 3.7 | 10G.00 / 0.00 269} 7455 2545 | <0.043 0.79 99.21
w Thimble 0.50 o] 10000 0.0 9.8 | 100.00 0.00 16.2{ 100.00 0.00
- Run 24 |1st Stage 9.90 16| 2623 73.77 1.6 5.86 94.14 | <0.043 0.23 99.77
2nd Stage 5.58 08| 39.34 60.66 2) 13.19 86.81 <0.043 0.46 99.54
3rd Stage 1.12 3.7 | 100.00 0.00 21.8| 93.04 6.96 | <0.043 0.69 99.31
Thimble 0.50 0| 100.00 0.00 1.9 { 100.00 0.00 18.7 | 100.00 0.00
Run 25 |1st Stage 9.94 51 6024 39.76 1 4.48 95.52 322 | 65.66 34.34
i 2nd Stage 5.59 15| 78.31 2169 | 0.008 4.52 95.48 38| 73.40 26.60
?fs;: 3rd Stage 1.14 1.8 | 100.00 0.00 116 56.52 43481 <0.043| 73.49 26.51
Thimble 0.50 0| 100.00 0.00 9.7 | 100.00 0.00 13| 100.00 0.00
Run 26 |1st Stage 9.94 5| 4464 55.36 1.9 6.05 93.95 342 59.23 40.77
2nd Stage 5.59 16| 58.93 41.07 15 10.83 89.17 56} 6893 31.07
3rd Stage 1.14 4.6} 100.00 0.00 239 | 86.94 13.06 | <0.043 | 69.00 31.00
Thimble 0.50 0| 100.00 0.00 4.1} 100.00 0.00 17.9 | 100.00 0.00
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it should be noted that the thimble analysis results for Cd, Cr, Fe, and Pb were
blank corrected based on the analytical results from the blank thimble. The procedure
described in the EPA Methods Manual for Compliance with BIF Regulations, EPA/530-
SW-91-010, PB-91-120-006, December 1990, ("Methodology for the Determination of
Metals Emissions in Gases from Hazardous Waste Incinerators and Similar
Combustion Sources") was used as follows:

If the blank thimble analysis result m,, was between 0 and A ug, where A is
equal to 1.4 pg/in? multiplied by the actual area of the thimble used in the
sampling train, the thimble blank correction value was set equal to my,.

Because the thimbles were 80 mm long with a diameter of 33 mm, A is equal to
19.85 pg.

If m,, was greater than A (19.85 pg), the greater of the following was-used as
the blank correction,

1. A (19.85 ug)
2. The lesser of m,, or 5% of the actual thimble analysis result, m,.

If m, was less than the detectif)n limit, the correction value was set equal to
zero.

The PM-10 and PM-2.5 concentrations of each metal were determined based
on the cumulative particle size distribution. This was accomplished by averaging the
cumulative percent results for the paired HCSS runs, and graphically determining the
cumulative percent distribution values for 10 umA and 2.5 umA. For each metal, the
average cumulative percent values for 10 umA and 2.5 umA were multiplied by the
total particulate metal concentration from the MM5 results (Table 6-2) to determine the

PM-10 and PM-2.5 concentrations.
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SECTION 7

DEVELOPMENT OF PARTICULATE EMISSION FACTORS

To calculate appropriate emission factors for uncontrolled abrasive blasting, the
emission rate of the pollutants of interest can be correlated to one or more parameters
relating to source activity. At this point, the emission factors are expressed in terms of
mass of pollutant emitted per unit mass of abrasive used. However, other forms of
emission factors, expressed in appropriate terms and units cf measure (e.g.; area
cleaned, wind speed), could also be determined from the data collected. The following
outlines the basic calculation scheme used for the determination of emission factors in
the .experimental program.

The emission factor for each size fraction was calculated as follows:

tex - (7-1)
where: e, = emission factor for size fraction x (kg/Mg)
E, = -emission rate for size}fraction x (g/h)
t = total run time (h)
w = weight of abrasive used (kg)

7.1 PARTICULATE MATTER

Table 7-1 presents the total particulate emission factors obtained in terms of
kg of emissions per kg of sand fed. Also indicated in Table 7-1 are the mass balance
results obtained in the study. Tables 7-2 and 7-3 present the PM-10 and PM-2.5
emission factor results, respectively.
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TABLE 7-1. TOTAL PARTICULATE EMISSION FACTORS

Total
. particulate
Total particulate Total particulate Net sand emission Result of
concentration emission rate use rate factor mass balance
Operating condition Run (mg/dscm) (kg/hr) (Ib/min)  (kg/kg sand)® (% closure)®
Preliminary Test Runs
5 MPH 5/6 752.3 87.0 10.5 0.30 110
10 MPH 3/4 209.0 12.6 95 0.049 100
15 MPH 1/2 896.0 162.7 10.0 0.60 70
Average Emission Factor 0.32 -
Clean Surtace
5 MPH 17/18 122.7 5.06 6.5 0.029 100
.10 MPH 9/10 168.7 18.4 9.9 0.068 95
15 MPH 23/24 157.2 245 9.8 0.092 86
Average Emission Factor 0.063
Painted Surface l’
5 MPH 15/16 167.0 8.42 11.5 0.027 99
10 MPH 7/8 177.5 19.7 10.3 0.070 98
15 MPH 21/22 158.4 239 9.7 0.091 79
Average Emission Factor 0.063
Oxidized Surface
5 MPH 19/20 141.2 7.65 11.3 0.025 100
10 MPH 11/12 65.5 6.92 9.6 0.026 100
15 MPH 25/26 195.3 27.9 11.5 m 82
Average Emission Factor 0.047

Rounded to two significant figures.

Percent closure =

total sand recovered - total particulate emissions % 100

total sand fed to tunnel
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TABLE 7-2. PM-10 EMISSION FACTORS?

PM-10
PM-10 PM-10 Net sand emission
Operating concentration emission rate use rate factor
condition Run {mg/dscm) (kg/hr) (tb/min) (kg/kg sand)®
Clean Surface
5 MPH 17/18 73.62 3.05 6.5 0.017
10 MPH 9/10 20.24 219 9.9 0.0081
15 MPH 23/24 7.86 1.21 9.8 0.0045
Average Emission Factor 0.0099
Painted Surface
5 MPH 15/16 36.74 1.86 11.5 0.0059
10 MPH 7/8 129.58 14.59 10.3 0.052
15 MPH 21/22 15.@4 2.40 9.7 6.0681
Average Emission Factor 0.022
Oxidized Surface
5 MPH 19/20 32.48 1.76 11.3 0.0057
10 MPH 1112 33.41 3.54 9.6 0.014
15 MPH 25/26 6.44 0.93 11.5 0.0030
Average Emission Factor 0.0074

2 Particles < 10 um in aerodynamic diameter (unit density spheres).

® Rounded to two significant figures.
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TABLE 7-3. PM-2.5 EMISSION FACTORS?®

PM-2.5
PM-2.5 PM-2.5 Net sand emission
Operating concentration emission rate use rate factor
condition Run (mg/dscm) (kg/hr) (tb/min) (ka/kg sand)®
Clean Surface
5 MPH 17/18 10.18 0.42 6.5 0.0024
10 MPH 9/10 5.40 0.58 9.9 0.0022
15 MPH 23/24 1.57 0.24 9.8 0.00090
Average Emission Factor 0.0018
Painted Surface .
5 MPH 15/16 5.85 0.30 115 0.0010
10 MPH 7/8 2,13 0.24 10.3 0.00086
15 MPH 21/22 ; 2{.22 0.34 9.7 0.0013
Average Emission Factor 0.0011
Oxidized Surface
5 MPH 19/20 10.17 0.55 11.3 0.0018
10 MPH 1112 2.82 0.30 9.6 0.0011
15 MPH 25/26 0.55 0.08 11.5 0.00026
Average Emission Factor 0.0011

& Particles < 2.5 um in aerodynamic diameter (unit density spheres).

® Rounded to two significant figures.
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7.2 METALS

The total particulate, PM-10, and PM-2.5 concentration and emission results are
summarized in Tables 7-4 through 7-9 for cadmium, chromium, iron, manganese,
nickel, and lead, respectively. Table 7-10 presents the total particulate emission
factors for each metal expressed in terms of kg of emissions per kg of sand fed.

Table 7-11 and 7-12 present the PM-10 and PM-2.5 emission factors for each metal,
respectively.
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SECTION 4

SOURCE ACTIVITY MEASUREMENTS

To provide supporting data for the above tests, a number of ancillary
measurements will also be made to characterize the blasting media and process. These
measurements include the characterization of the abrasives used, the surfaces cleaned,

and the blasting operatiori tested. Each is described in detail in the following sections.
4.1 CHARACTERIZATION OF ABR&\SIVES

As specified above, three different abrasives will be evaluated in the program:
silica sand; steel shot; and Black Beauty®. Samples of each of these materials will be

collected and analyzed for appropriate physical and chemical properties as outlined
below.

4.1.1 Sample Collection and Splitting

Bulk samples of each abrasive type will be collected using the general procedures
outlined in American Society for Testing and Materials (ASTM) Method D75. A single

composite sample will be assembled from subsamples obtained from each lot of material

A-3
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used. The composite sampie will then be split using a riffle (Figure 4-1) to a size
appropriate for further analysis according to the procedures outlined in ASTM
Method C 702. The sample splits obtained in this manner will be analyzed for both

moisture content and selected physical and chemical properties as described below.

4.1.2 Surface Moisture Content

After splitting, all abrasive samples are oven dried to determine surface moisture
content prior to additional analyses. The procedure provided in Table 4-1 13 used for this

purpose.

4.1.3 Determination of Physical Characteristics

After drying, each sample V\{ill be split again using a riffle according to ASTM
Method C 702. One split will be used to determine particle size distribution and chemical
composition and the second split analyzed for durability (i.e., modified LA Abrasion Loss).

Each analysis is discussed below.

4.1.3.1 Particle Size Analyses— _

The particle size distribution (physical diameter) of each abrasive sample will be
determined by a combination of dry mechanical sieving for the larger material and sonic
sieving for subsilt size particles (i.e., percent < 200 mesh or 75 um in physical diameter
[umP1]). For mechanical sieving, the procedure provided in Table 4-2 is used to analyze

the sample.

A-4

MRI-R9712-51

REZO
IR



QAPjP WA 51-15
Revision: 0

Section 4

Date: December 31, 1992
Page 3 of 17

SAMPLE DIVIDERS (RIFFLES)

Riffle Sampler Riffle Bucket and

Separate Feed Chute Stand
(b) (b)

89-21 SEV greiscnem2 11/21/89

Figure 4-1. Sample riffle dividers.
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TABLE 4-1. PROCEDURE FOR DETERMINING SURFACE MOISTURE

CONTENT OF BULK AGGREGATE

Preheat the oven to approximately 110°C (230°F). Record oven temperature.
Record the make, capacity, and smallest division of the scale.

Weigh the empty laboratory sample containers which will be placed in the
oven to determine their tare weight. Weigh containers with the lids on if they
have lids. Record the tare weight(s). Check zero before each weighing.
Weigh the laboratory sampie(s) in the container(s). For materials with high
moisture content, ensure that any standing moisture is inciuded in the
laboratory sample container. Record the combined weight(s). Check zero
before each weighing.

Place sample in oven and dry overnight. Materials composed of hydrated
minerals or organic material like coal and certain soils should be dried for
only 1-1/2 h.

Remove sample container from oven and (a) weigh immediately it uncoveredq,
being careful of the hot container; or (b) place the tight-fitting lid on the
container and let cool before weighing. Record the combined sample and
container weight(s). Check zero reading on the balance before weighing.

Calculate the moisture as the initial weight of the sample and container minus
the oven-dried weight of the sample and container divided by the initial weight
of the sample alone. Record the value.

Calculate the sampie weight to be used in additional analyses as the oven-
dried weight of the sample and container minus the weight of the container.
Record the value. (See Figure 4-2.)

MRAI-R9T12-51
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MOISTURE ANALYSIS
Date: Recorded by:
Sample No.: Oven Temperature:
Matenat: Date In Date Out
Time In Time Out
Spiit Sample Balance: Drying Time
Make
Capacity Sample Weight (after drying)

/

Smallest Division /

Total Sampie Weight:
(Exci. Container)
Number of Spiits:

Split Sample Weight (before
drying)
Pan + Sample:
Pan:
Wet Sample:

Pan + Sample:

Pan:

Dry Sample:

MOISTURE CONTENT
(A) Wet Sample Wt.

(B) Dry Sample Wt.

(C) Difference Wt.

Cx100=
A

% Moisture

Figure 4-2. Example moisture analysis form.
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TABLE 4-2. PROCEDURE FOR MECHANICAL SIEVING OF BULK AGGREGATE

10.

Select the appropriate 20 cm (8-in) diameter, 5 cm (2-in) deep sieve sizes. Recommended
U.S. Standard Series sizes are: 3/8 in, No. 4, No. 40, No. 100, No. 140, No. 200, and a pan.
Comparable Tyler Series sizes can also be utilized. The No. 20 and the No. 200 are
mandatory. The others can be varied if the recommended sieves are not available or if
buildup on one particular sieve during sieving indicates that an intermediate sieve should be
inserted.

Obtain a mechanical sieving device such as vibratory shaker or a Roto-Tap without the
tapping function.

Clean the sieves with compressed air and/or a soft brush. Material lodged in the sieve
openings or adhering to the sides of the sieve should be removed (if possible) without
handling the screen roughly.

Obtain a scale (capacity of at least 1,600 g or 100 Ib) and record make, capacity, smallest
division, date of last calibration, and accuracy.

Weigh the sieves and pan to determine tare weights. Check the zero before every weighing.
Record weights.

After nesting the sieves in decreasjng order with pan at the bottom, transfer dried laboratory
sample (preferably immediately after moisture analysis, as applicable) into the top sieve. The
sample should weigh between ~ 400 and 1,600 g (0.9 to 3.5 Ib). This amount will vary for
finely textured materials; 100 to 300 g may be sufficient when 90% of the sample passes a
No. 8 (2.36 mm) sieve. Brush fine materiai adhering to the sides of the container into the top
sieve and cover the top sieve with a special lid normaily purchased with the pan.

Place nested sieves into the mechanical sieving device and sieve for 10 min. Remove pan
containing minus No. 200 and weigh. Repeat the sieving in 10-min intervals until the
difference between two successive pan sample weighings (where the tare weight of the pan
has been subtracted) is less than 3.0%. Do not sieve longer than 40 min.

Weigh each sieve and its contents and record the weight. Check the zero reading on the
balance before every weighing.

Collect the pan sample and place the sampie in a separate container if further analysis is
expected.

Calculate the percent of mass less than the 200 mesh screen (75 um physical diameter).
This is the silt content. See Figure 4-3.
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Date:

SILT ANALYSIS

Recorded by:

Sample No.:
Material:

Sample weight (after drying)

Pan + Sample:

Split Sample Balance:

Make

Dry sample:
Final weight:

Net Weight < 200 mesh _

% silt = : x 100 = Y%
Total Net Weight

Capacity

Smallest Division

SIEVING

Time: Start:

Weight (Pan Only)

Initial (tare):

20 min:

30 min:

40 min:

Screen

Tare .
weight
(screen)

Final weight
(screen + sample) Net weight (sample) %

3/8 in

4 mesh

10 mesh

20 mesh

40 mesh

100 mesh

140 mesh

200 mesh

Pan

Figure 4-3. Example silt analysis form.
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For the material passing the 200 mesh screen (i.e., silt or < 75 umP) obtained by
mechanical sieving, the distribution of particles in the smaller size fractions is determined
by sonic classification using the procedure outlined in Table 4-3. A sample data form is

shown in Figure 4-4.

4.1.3.2 Determination of Material Durability—

The durability of each abrasive will also be determined by analysis of applicable
sample splits for modified LA Abrasion Loss. ASTM Method C 131 is used for this
purpose as modified by MRI for application to fine aggregate materials (Kinsey, 1991).

Modifications to the standard ASTM procedure are summarized in Table 4-4.

4.1.4 Determination of Chemical Characteristics

Selected subsamples obtaine(d during mechanical and sonic sieving will also be
analyzed for chemical composition. The separates to be analyzed (as possible) include
the following specific size fractions: > 420 umP (material retained on the 3/8 in, No. 4,
and No. 40 sieves); 420-149 umP (material retained on the No. 100 sieve); 149-75 umP
(material retained on the No. 140 and 200 sieve); 75-30 umP; 30-10 umP, and 10-5 umP
(if possible); and < 5 umP or < 10 umP (as appropriate).

The subsamples identified above will be analyzed for the 10 HAPs metals uéing
Method 0012 as published in SW 846. Other metals of interest (e.g., Sifor sand and Fe
for steel shot) may also be determined, as deemed appropriate by MRI. These
subsamples will be treated and analyzed in an identical manner to those obtained from
the cascade impactor/cyclone system described below. Figure 4-5 illustrates the overall
analytical scheme for the physical and elemental characterization of the abrasive

samples.

A-10
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TABLE 4-3. SONIC SIEVING PROCEDURE

10.

Obtain a sonic sieving apparatus (ATM Model L3P or equivalent).

Select the appropriate sieves that are optionally available for use with the above
apparatus. The sieves commonly utilized are the 53-um, 20-um, and 10-um sieves. A
5-um sieve may also be used depending on the sample analyzed.

Obtain an analytical balance with the smallest division being 0.01 mg.

The material to be sieved is the bottom pan (< 75 um} catch from the mechanical silt
analysis procedure (Figure 4-3).

Clean the sieves in a low wattage (< 800 W) ultrasonic bath, taking care to-immerse
the sieves edgewise only in the solvent. - The use of Freon T.F. as a soivent is
recommended because of its fast drying time. Once the sieves are clean, handle
them only with cloth gloves to prevent contamination and static charge buildup. Latex
gloves are not recommended.

Calibrate the balance with Class S weights prior to each weigh period, and penodically
check the balance during its use. Tare weigh the sieves and the catch pan. Weigh
each sieve and the catch pan three times, altemating sieves between each weighing,
and record each weight. {

After nesting the sieves in decreasing order of size, place the sample into the top
sieve. The sample should weigh between 0.5 and 1.0 g. The sample weigh boat
must be tare weighed prior to receiving the sample and again after the sample is
introduced to the top sieve. The difference is subtracted from the sample weight and
is recorded as material lost due to handling. Due to the hygroscopic nature of certain
oven dried materials, the sample may gain moisture. Thus, the work must be done
quickly without stopping for any length of time during the entire test cycle.

Once the material is placed on the top sieve, cover the top sieve with the sound wave
generating diaphragm and place the sieves in the sonic shaker. The total sieving time
is 5.0 min. With the sonic shaker in the sieve mode and the amplitude set on 2, sieve
the material. Increase the amplitude to 5 after 1 min. After 1.5 min (elapsed time)
switch the machine to the sift/puise mode until the end of the test. if during the sift/
pulse mode appreciable amounts of material collect on the sieve wall, carefully tap the
sides where the particulate is adhering using a wooden rod.

After the 5-min sieving, remove the sieves and promptly weigh each sieve as rapidly
as possible. Repeat the weighing two more times. Record each weight and do not
interrupt this procedure.

Calculate the average tare and final weights of each sieve and pan. Subtract the tare
from the final weight to find the average amount retained on each sieve and pan.
Calculate both the mass and the percentage retained. Record these values on the
data sheet (Figure 4-4).

A-11
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MRI Project No. Date

Form No.

Sonic Sieving

Recorded by

Test Material:

Dry Sample No.

Balance
Make
Capacity
Smallest Division

a) Weigh boat and dry sample

b Weigh boat tare

d) Sample lost to weigh boat [c-b]

(a)
(b)
(c) Weigh boat after emptying
(d)
(e) Actual sample weight [a-C]

Figure 4-4. Example sonic sieving form.
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TABLE 4-4. MODIFICATIONS TO ASTM METHOD C 131-89
FOR AGGREGATE MATERIAL < 2.36 mm

7

The standard ASTM methodology should be used with the following modifications:

5. Apparatus

5.4.1 The weight of the test sample placed in the Testing Machine shall be 5,000 + 10 g along with a
charge of six (6) standard spheres.

8. Procedure

8.1 Spilit the sample into two equal fractions according to Method C 702. Sieve the first fraction
according to the procedure outlined in Tabie A and record the resuits. Weigh the charge of spheres to be
introduced into the testing machine and record the resufts.

8.2 Place the second sample fraction (as received) and the charge in the Los Angeles testing machine
and rotate the machine at a speed of 30 to 33 rpm for 500 revolutions. After the prescribed number of
revolutions, discharge the material from the machine, separate the charge, and sieve the sample material using
the procedure shown in Tabie A. Record the resuits.

TABLE A. SAMPLE SIEVING PROCEDURE
1. Select the appropriate 8-in diameter, 2-in deep sieve sizes. Recommended U.S. Standard Series sizes are 3/8 in,
No. 4, No. 20, No. 40, No. 100. No. 140, No. 200, and a pan. Comparable Tyler Series sizes can also bs utilized

The No. 20 and the No. 200 are mandatory. The others can be varied if the recommended sleves are not availabie or
if buildup on one particular sieve during sieving indicates that an intermediate sieve should be inserted.

2. Obtain a mechanical sieving device such as vibratory shaker or a Roto-Tap.

/
3. Clean the sieves with compressed air and/or 4 soft brush. Material lodged in the sieve openings or adhering to the
sides of the sieve shouid be removed (if p ie) without handling the screen roughly.

4. Obtain a scale (capacity of at least 1,600 g) and record make, capacity, smallest division, date of fast calbration, and
accuracy (if available).

5. Tare sleves and pan. Check the zero before every weighing. Record weights.

6. After nesting the sieves in decreasing order with pan at the bottom, dump dried laboratory sample (probably
immediately after moisture analys:s) into the top sieve. Brush fine matenai adhering to the sides of the container into
the top sieve and cover the top sieve with a special bd normally purchased with the pan.

7. Ptace nested siaves into the mechanical device and sieve for 20 min. Remove the pan containing the minus No. 200
fraction and weigh. Replace pan beneath the sieves and sieve for another 10 min. Remove pan and weigh. When
the differences between two successive pan sample weighings (where the tare of the pan has been subtracted) is loss
than 3.0%., the sieving is complete.

8. Weigh each sieve and s contents and record the weight. Check the zero betore svery weighing.
9. Caliect the {aboratory sampie and place the sample in a separate container if further analysis is expected.

9. Calculation

9.1 Determine the abrasion loss as a percentage using the following equation:

S -5
aL=_""__""x100
S

where:
al = LA abrasion loss (weight percent)
S, = Weight percent of material > 200 mesh (75 pm) in original sample
S = Weight percent of material > 200 mesh (75 um) in sample after exposure in

Los Angeies Testing Machine

A-13
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4.2 SURFACE CHARACTERIZATION

Another anciilary measurement to be made during the experimental program is the
chemical characterization of the surface being cleaned as well as any coatings or oxidized
layers which may be present. This analysis will include both the determination of the
elemental composition of the bulk material as well as the separate determination of the

coating/oxidation layer being removed by the biast media.

To characterize the test surface prior to blasting, a representative sample(s) will
be collected from the component being cleaned using a small hole saw. A polished
section of this(ese) sample(s) will then be prepared using standard techniques and
arialyzed by a combination of Scanning Electron Microscopy (SEM) and Energy
Dispersive X-ray (EDX) spectroscopy. This method is especially well suited to the
elemental characterization of surface(é and surface layers such as that being discussed
here.

Each prepared sample will be analyzed by MRI using a Philips Model 515 SEM
equipped with an EDAX Model PV 9900 EDX system. The SEM/EDX system will be
calibrated prior to each analysis using pure samples of copper and aluminum. Both the
bulk material as well as any coating/oxidation layer will be evaluated separately to identify
and quantitate their elemental composition. In addition, the depth of the coating/oxidation
layer will also be determined using the magnification factor provided by the SEM.
Photographs of each sample will also be taken to document the results of this

determination.
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4.3 SOURCE ACTIVITY DETERMINATION

The blasting operation will also be characterized as part of the experimental
program. This effort will include the determination of both material flow rate through the
blast nozzle (as a measure of source activity) as well as a mass balance of the total

blasting process. Each determination is described below.

To quantify the material flow rate through the blast nozzle, the blast “pot” will be
placed on a portable scale to measure the amount of material in the pot before and after
each test run. Using the weight loss and the total operating time, an average material

throughput rate can be obtained.

If weighing of the blast pot is found to be impractical, the empirical equation

developed by the South Coast Air quality Management District (California) may also be

|
Lt

used which is expressed as follows (SCAQMD, 1988): H
Q, = Q, (_D“_)i fj_‘i (4-1) -
(D.F d, | -
where: Q, = mass flow rate of abrasive (Ib/h) with nozzle diameter D,
(inches)
Q, = mass flow rate of sand (Ib/h) with nozzle diameter D, (inches)
D, = actual nozzle internal diameter (inches)
D, = nozzle internal diameter (inches) from Table 4-5 for sancd
d, = density of abrasive (Ib/ft)
d, =  density of sand (Ib/f°) = 99 Ib/ft® &

A-16
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The above equation is used to estimate the flow rate for abrasives other than sand.

*3; Where sand is used, Table 4-5 provides the material flow rate through the system based

on the applicable internal dimensions of the blast nozzle. .

TABLE 4-5. FLOW RATE OF SAND THROUGH A BLASTING NOZZLE AS A

FUNCTION OF NOZZLE PRESSURE AND INTERNAL DIAMETER®

Nozzle Sand flow rate through nozzle (Ib/h)
ipternal ‘ Nozzle pressure (psig)
diameter
(inches) 30 40 50 60 70 80 30 100
1/8 28 35 42 49 55 63 70 77
3/16 65 80 94 107 122 135 149 165
1/4 109 138 168 195 221 255 280 309
5/16 205 247 292 354 377 420 462 507
3/8 285 355 417 477 540 600 657 720
7/16 385 472 560 645 755 820 905 940
1/2 503 615 7?5 835 945 1050 1160 1265
- 5/8 820 990 1170 1336 1510 1680 1850 2030
3/4 1140 1420 1670 1915 2160 2400 2630 2880
1 2030 2460 2900 3340 3780 4200 4640 5060

? Frcm SCAQMD, 1988.

A mass balance will aiso be performed for the blasting operation tested. This will

be accomplished by collecting the spent abrasive from the wind tunnel using an industrial

vacuum according to the procedure provided in Table 4-6.

A-17
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TABLE 4-6. MASS BALANCE SAMPLE COLLECTION PROCEDURE

If large, loose material is present on the surface, it should be collected with a
whisk broom and dustpan. Store the swept materiat in a clean, labeled
container of suitable size (such as a metal or plastic 19 L [5 gal] bucket) with
a sealable polyethylene liner. Increments of the same sample may be mixed
within the container.

Vacuum sweep the collection area using a portable vacuum cleaner fitted
with an empty tared (i.e., preweighed) filter bag. For heavy loadings more
than one filter bag may be required for a single sample.

Carefuily remove the bag from the vacuum sweeper and check for tears or
leaks. If necessary, reduce sampies from broom sweeping to a size
amendable for analysis (see Section 6.1.1). Seal broom-swept material in a
clean, labeied plastic jar for transport (alternatively, the swept material may
be placed in the vacuum filter bag). Fold the unused portion of the filter bag,
wrap a rubber band around the folded bag, and store the bag for transport.

Record the required informati,bn in the sampling logbook.

Using the flow rate through the nozzle, the amount of material collected from the

wind tunnel, and the total particulate emission rate, the mass balance will be evaluated

using the following expression:

where:

Al w, B! (4-2)
60 2 60
Q, = mass flow rate through the blast nozzle (Ib/h or kg/h)
t = total operating time (min)
W, = weight of spent abrasive collected from wind tunnel (Ib or kg)
E = total particulate emission rate (Ib/h or kg/h)
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Theoretically, the above equality should be satisfied (within appropriate experimental

errors) to achieve a suitable closure for a mass balance for the overall blasting process.
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SECTION &

EMISSION SAMPLING AND ANALYTICAL PROCEDURES

The sampling and analytical methods to be used during the experim;ntal program
are detailed in this section. Either EPA Reference Test Methods or other accepted
techniques will be used to determine: particulate emissions; emissions of HAP metals;
particle size distribution (including PM-10); and HAP metals by particle size. Each of

these techniques is described below.
5.1 PRELIMINARY PRETEST PROCEDURES

Following equipment setup, preliminary test data will be compiled to determine
nozzle sizes and to calculate isokinetic sampling rates. Test location geometric
measurements will be verified and sampling point distances recalcutated as a QC check.
A pitot traverse will then be performed to determine velocity profiles and the
characteristics of the airstream flowing through the wind tunnel. The preliminary emission

sampling parameters to be determined are as follows:

Temperature (°C or °F)

. Pitot pressure differential (kP or inches water gage)

. Moisture (percent)

. Average gas velocity (mps or fps)

. Duct dimensions—diameter, width, and height (m or ft)

A-20
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. Obstruction distance—upstream and downstream (m or ft)

. Sampling points—number and matrix

As part of the preliminary testing, sampling will be performed simultaneously for
particulate and particle size distribution for the abrasive (sand) only (without a part being
cleaned) case outlined in Table 3-1. Two runs will be conducted at each of three wind
velocities during these preliminary tests to establish an experimental “background* without

the influence of a cleaned surface. The sampling period for each run will be 30 min.

The resuits of the preliminary tests will also be used to evaluate sampling
procedures and to determine a mass balance of the facility test operations. Acceptable
sampling results and acceptable closure of the mass balance will need to be achieved
before proceeding with the remainder of the testing. MRI will work closely with the EPA
Work Assignment Manager concen{iing the results of the preliminary testing and any

decision-making in adjusting/modifying test pian details for subsequent testing.

5.2 DETERMINATION OF PARTICULATE AND METALS

Sampling will be conducted simultaneously for particulate/metals as well as metals
by particle size during the three runs for each test scenario shown previously in

Table 3-1. The sampling and analytical procedures to be used are described below.

5.2.1 MMS5 Sampling Train Description

The MMS5 train used for particulates and metals is identical to a standard EPA
Method 5 train (see Figure 5-1) with the addition of a glass probe tip. The sampling

procedure will be as specified in the EPA multimetals method. As volatile metals are not

A-21

MRI-R9712-51



e 0 D Um T D ool T B . =

‘ures) buyidwes G jo wesbeig °1-g einbiy

¢ors 6 00z ‘unws-6inquasi palPo @
Adw3 ‘ynwsg-binquasain payipon @

iajem 1w 001 ‘unws-Ginquaain @

1o1em W Q0L .F___Em.msncmm_.o payipon @

QAPjP WA 51-15
Revision: 0

Section 5
Date: January 8, 1993

Page 3 of 13
-
1
|
!
|
I
!
!
|
[
I
I
!
!
I
!
I
|
]
i
I
I
|
I
!
!
]
-

1sci1o(rie nw i zs

dwny
WGy

18}
1591 AiQg

9AlRA URIN

)

O

sbnen BAlBA LR
sun wnnoep lonuoy eur4 Seldnodounay)
wnnoepn L L T o e e e e l_

® 6 0
ealy 8qo.d Jajewouepn
ureg o) pajesiy \ 10ld
—_— v
s|dwe _ eqnj jolid
xog 9| ﬁ T mam.\m_wem\,mm
| &

‘.I

812Z0N

|S[gispisn ;

— ‘ 7
oneA m« IeM e|dnoJoway )
J8PIOH sdl

gjdnooowayy 8y \,

(‘pasn si poddns Jayyy uoya| usym jdeaxy) SSEID i 1813WOIUB|0d
"813Y 0] 8oepns pasodxa ediwes sse|b |y 18)8WowIaY |

L

~" 18Ul SSB|D/ziend)

A-22



QAPjP WA 51-15
Revision: 0

Section 5

Date: January 8, 1993
Page 4 of 13

expected to be present in the samples collected, the acidified impinger solutions have

been deleted from the sampling and analysis protocol.

The train components consist of a quartz nozzle, a borosilicate glass probe housed
in a stainless steel sheath, a high efficiency quartz fiber fiiter on a Teflon-coated wire
support mounted in a glass holder, four glass impingers, and a flow control module
containing a leakless vacuum pump, a dry gas meter, an orifice meter and appropriate
valves, gauges, and associated hardware to permit control and monitoring of the gas

sampling rate. The four impingers are of the Greenburg-Smith design—-modified as

follows:

. The first impinger is a modified Greenburg-Smith impinger. The impinger
is modified by removal of the nozzle/plate assembly, and the stem length
is extended to within 1/7'12 in from the bottom of the impinger bottle.

. The second impinger is the standard Greenburg-Smith tip design.

. The third impinger is of the modified Greenburg-Smith tip design.

The fourth impinger is of the modified Greenburg-Smith tip design.

The impingers will be charged as follows:

. Impinger one and two—100 mL of distilled-in-glass water
. Impinger three—empty
. Impinger four—approximately 200 g of blue indicating type silica gel

A-23
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Because of the short run times expected for this test, a cyclone may not be used.
The filter holder assembly is housed in a temperature controlled oven maintained at
120° £ 14°C.

5.2.1.1 MMS Train Preparation—
Calibration—The MM5-PM equipment will be calibrated, checked for proper
operation, and cleaned for use prior to arrival at MRI's Deramus Field Station. As a

minimum, the following equipment will be calibrated using EPA methods:

—

Dry gas meter/orifice using calibrated critical orifices.
Wind tunnel temperature thermocouple.

Filter oven inlet thermocouple.

Thermocouple for dry gas meter temperature.

Probe nozzles. \ (

S

Pitot tube as described.

Copies of all calibration data will be placed in the project calibration data file and
will be submitted with the final report. The calibration procedures used by MRI are from
the Quality Assurance Handbook for Air Pollution Measurement Systems: Volume lll—
Stationary Source Specific Methods, U.S. EPA 600/4-77-027b where applicable and from
the latest procedures in EPA Method 5.

All surfaces in the sampling train that will come into contact with the sample gas
stream will be thoroughly cleaned. The cleaning procedure is discussed in more detalil
later in this section. To minimize the potential for contamination of sampling train
glassware, all glassware components will be sealed prior to being packed for storage and

transport. All sample containers will be acid cleaned amber glass with Teflon-lined lids.
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In order to ensure a leak-free fit, all MM5 sampling train joint fittings will be

greaseless, using threaded glass and Teflon ferrules.

Filters—Weighed quartz filters will be used, but identification numbers will not be
stamped on these filters. The filters will be placed in glass petri dishes which will be

marked with identification numbers.

Glassware—All glassware will be cleaned using the procedures listed below:

—_

Rinse with tap water.

Wash with soapy (Alconox) water.

Rinse three times with tap water.

Rinse three times with distilled water.
Soak in 10% HNO, for 4 h.

Rinse three times with distilled water.
Rinse three times with ASTM Type | water.
Air dry.

© ® N o 0 & WD

Cover all openings with Parafilm or Teflon tape.

5.2.1.2 Sample Collection—

Sampie collection wiil follow EPA Method 5 procedures. A glass probe tip will be
used as required for metals.

At the end of each test, after the final leak check, the sampie train will be taken

to the field laboratory to recover the sample, as follows:

. Container 1—Filter. Use Teflon-coated or nonmetallic tweezers to recover
the filter. Place the filter in the labeled glass petri dish. Filter will be

transferred to sample container after weighing.
A-25
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. Container 2—Front-Half Rinse with Acetone. If all residual material cannot
be removed, rinse and brush the probe nozzle, probe, and all glassware up
to and including the front-haif of the filter holder with acetone; repeat three

times using a total of 150 mL.

. Container 3—Front-Half Rinse with Nitric Acid. Rinse and brush the probe
nozzle, probe, and all glassware up to and including the front half of the
filter holder with 0.1 N nitric acid; repeat three times.

. Weigh the impingers and dispose of their contents properly.

5.2.2 Total Particulate/Metals Sample Handling

The probe/front-half acetone \1(iash and filter fractions for the MM5 sample train
from all runs will be analyzed gravimetrically for total particulates per EPA Method 5. The
probe/front-half acetone and nitric acid washes and filter fractions for the MMS sample
trains from all tests will be submitted for metal analysis. Field reagent blanks will be
submitted, combined, and analyzed in the same manner as the train samples. Figure 5-2

presents a schematic for the metals analyses from the MMS5 train.

5.2.3 Particuiate Matter and Metals Analysis

- The particulate analysis will be performed by MRI accor’ding to the procedures
established in EPA Reference Method 5 (40 CFR 60, Appendix A). Gravimetric analysis
of the filter will be done by desiccating the filter after which the filter will be weighed to
a constant weight. (Constant weight means a difference of no more than 0.5 mg or 1%

of total weight less tare weight, whichever is greater, between two consecutive weighings,
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Filter Front Half Front Half
Acetone Rinse HNO, Rinse

Dessicate

Evaporate
to Dryness

Weigh

Weigh

Resolubilize -
with HNO,

Combine

Reduce Volume
to Near Dryness

;  Combine

l

Digest with
HNO,/HF

Filter and Dilute
to Known Voliume

Analyze for Metals
by ICAP or GFAAS

5269 SEV kinii 2 042892

Figure 5-2. Analytical scheme for metals collected in MM5 sampling train.
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with no less than 6 h of desiccation time between weighings.) The balance for the
gravimetric analysis will be calibrated using Class S weights as described in detail in
Section 7.5.1.

The probe rinse containers will be checked for any leakage during transport. The
liquid is measured volumetrically to the nearest +1 mL. The rinses will be transferred to
acid cleaned, tared glass beakers. Evaporation will be conducted at ambient temperature
and pressure. The beakers will be weighed to a constant weight with results reported to

the nearest 0.1 mg. Weights will be reported separately for filters and probe rinses.

Samples from the MM5 sampling train will be analyzed for the 10 HAP metals
described earlier plus other elements of interest for the particular test series conducted
(e.g., Fe for a mild steel surface). The metals analysis procedures for the emission
samples are summarized in the previ{)us Figure 5-2 and will be performed in accordance
with the detailed procedures contained in the EPA muitiple metals method ("Methodology
for the Determination of Metals Emissions in Exhaust Gases From Stationary Source
Combustion Processes," December 1990 and in “Test Methods for Evaluating Solid
Waste," SW-846, Third Edition, 1986).

5.3 DETERMINATION OF PARTICLE SIZE DISTRIBUTION AND SIZE-SPECIFIC
METALS

5.3.1 MM5-PSD Sampling Train Description

The MM5-PSD sampling train used for the determination of particle size
distribution, PM-10, and size-specific metals is identical to that described previously for
the MMS train with the addition of an inertial particle sizing device to the probe inlet. The
general sampling procedure will be as specified in EPA Method 201A (Determination of

PM-10 Emissions, Constant Sampling Rate Procedure) as published in 40 CFA Part 51,
A-28
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Appendix M except that a multistage inertial sizing device will be used. Additional
guidance on implementation of the method for particle sizes other than PM-10 will be as
published by McCain et al. (1986) and Farthing and Dawes.(1988).

Particle size distribution (PSD) data and metals by particle size will be determined
by the use of an Anderson High Capacity Stack Sampler (HCSS) or equivalent.* The
Anderson HCSS is a four-stage inertial sizing instrument which separates the particles
into four size fractions (nominally > 10, 5to 10, 1to 5, and < 1 um). The device consists
of 2 impactor stages followed by a cyclone and back-up filter (Figure 5-3). "Samples will

be extracted through a glass nozzle.

5.3.1.1 MM5-PSD Train Preparation—

The preparation and weighing of the backup filters will be as specified previously
for the MMS train with additional pre(aaration of the HCSS. The internal surfaces of the
HCSS will be thoroughly cleaned before each use by scrubbing and brushing with nhot
soapy water, rinsing with hot tap water, rinsing with deionized distilled water, rinsing with
acetone, and finally drying in a heated oven. Samples will be recovered by rinsing the
surfaces with acetone. Brushing will not be done because of the potential for added

contamination.

5.3.1.2 Sample Collection and Recovery—

The general sample collection and recovery procedure for the MM5-PSD sampling
train will be identical to that specified for the MMS5 train with the addition of sample
recovery from the HCSS. A blank train will also be used to assess potential metals

contamination from the collection surfaces. The sample recovery procedure for the HCSS

Due to potential contarnination of the size classified samples by the metallic
collection substrate in the HCSS, a nonmetallic sizing instrument is preferable for
this application. MRI is currently developing such a device which will be
substituted for the HCSS if available at the time of sample collection.
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ISOKINETIC PROBE

FIRST IMPACTION STAGE

SECOND IMPACTION STAGE

CYCLONE STAGE

GLASS FIBER
THIMBLE FILTER

Figure 5-3. Schematic of Andersen HCSS.
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will be in accordance with the "Operating Manual for Andersen Samplers, Inc., HCSS,
Heavy Grain Loading Impactor, Particle Sizing Stack Samplers," January 1, 1980, except

that a volatile organic solvent (i.e., acetone) will be used as the sample transfer medium.

The sample separates collected in the two impactor stages and cyclone will be
quantitatively transferred to acid cleaned glass bottles by rinsing the internal surfaces with
reagent grade acetone. The back-up filter will be removed from the sampiler using Teflon-
coated or nonmetallic tweezers and transterred to an appropriately sized acid-washed,

wide mouth glass bottle. -

5.3.2 Sample Handling

The sampling handling procedure used will be identical to that specified above for
the MMS sampling train. The acetong rinses from the HCSS stages will be treated in the
same manner as the probe/front-half wash with respect to both gravimetric analysis and

metals determination.

5.3.3 Gravimetric and Metals Analysis

The HCSS will be used to determine the aerodynamic particle size distribution by
gravimetric analysis of the particulate matter collected on each of the four stages
according to the general procedures established in EPA Method 5. For all test runs, each
of the samples from the four stages will be analyzed separately for metals according to

the same methods described in Section 5.2 above.
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5.4 OXYGEN AND CARBON DIOXIDE SAMPLING

Because ambient air will be used, there will be no need for sampling and analysis

for oxygen and carbon dioxide to determine the molecular weight of the sampled gas.

The molecular weight of air will be assumed for all tests conducted.

Gt -
G s

: i
[

RS |
ek

i
i

A-32

MRI-M\R9712-51



%’ﬂ
7 77

. |

MRI-M\R4601-02.03

APPENDIX B

LIST OF SAMPLES TAKEN FOR ANALYSIS
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Table 1

List of Samples for Metals Analysis

g 1A. Particulate/Metals (PM/MM) and HCSS Sample Trains

Run 7 Run 8 Run 9 Run 10 Run_ 11

PM/MM Acetone 7001 8001 9001 10001 11001
PM/MM Nitric Rinse 7002 8002 9002 10002 11002
PM/MM Filter 7003 8003 9003 10003 11003
HCSS 1st Stage/Rinse 7004 8004 9004 10004 11004
'HCSS 2nd Stage/Rinse 7005 8005 9005 10005 11005
HCSS 3rd Stage/Rinse 7006 8006 9006 10006 11006
HCSS Thimble 7007 8007 9007 10007 1H1007
HCSS Filter/Rinse 7008 8008 9008 10008 11008
HCSS Probe Rinse 7009 8009 9009 10009 11009

Run 12 Run 13 Run 14 Run_ 15 Run 16

PM/MM Acetone 12001 13001 14001 15001 16001
PM/MM Nitric Rinse 1 ZOgZ 13002 14002 15002 16002
- PM/MM Filter 12003 13003 14003 15003 16003
HCSS 1st Stage/Rinse 12004 13004 14004 15004 16004
HCSS 2nd Stage/Rinse 12005 13005 14005 15005 ° 16005
HCSS 3rd Stage/Rinse 12006 13006 14006 15006 16006
HCSS Thimbie 12007 13007 14007 15007 16007
) HCSS Filter/Rinse 12008 13008 14008 15008 16008
S HCSS Probe/Rinse 12009 13009 140089 15009 16009

Run 17 Run 18 Run 19 Run 20 Run 21

PM/MM Acetone 17001 18001 138001 20001 21001
PM/MM Nitric Rinse 17002 18002 19002 20002 21002
PM/MM Filter 17003 18003 19003 20003 21003
HCSS 1st Stage/Rinse 17004 18004 19004 20004 21004
HCSS 2nd Stage/Rinse 17005 18005 19005 20005 21005
HCSS 3rd Stage/Rinse 17006 18006 19006 20006 21006
HCSS Thimble 17007 18007 19007 20007 21007
HCSS Filter/Rinse 17008 18008 19008 20008 21008
HCSS Probe/Rinse 17009 18009 19009 20009 21009

B-3



PM/Metais Acetone Rinse
PM/Metais Nitric Rinse
PM/Metals Filter

HCSS 1st Stage/Rinse
HCSS 2nd Stage/Rinse
HCSS 3rd Stage/Rinse
HCSS Thimble

HCSS Fiiter/Rinse
HCSS Probe Rinse

QA Samples
Acetone Blank

Nitric Blank

HCSS Thimble Blank
HSCS Filter Blank
PM/Metais Condensate
HCSS Condensate

Table 1 (Concluded)

Run 22

22001
22002
22003

22004
22005
22006
22007
22008
22009

1008
1009
1010
1011
1019
1020

Run 23

23001
23002
23003

23004
23005
23006
23007
23008
23009

B-4

Run 24 Run 25 Run 26
24001 25001 26001
24002 25002 26002
24003 25003 26003
24004 25004 26004
24005 25005 26005
24006 25006 26006
24007 25007 26007
24008 25008 26008
24009 25009 26009

f
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Table 2

List of Samples for Particulate Analysis by MRI

2A. Preliminary Tests

PM Acetone Rinse
PM Filter

HCSS 1st Stage/Rinse
HCSS 2nd Stage/Rinse
HCSS 3rd Stage/Rinse
HCSS Filter

Acetone Blank
Nitric Blank
Thimble Blank
Filter Blank

Run 1

Run2 Run3 Run4 Runb5 Runb
1001 2001 3001 4001 5001 6001
1002 2002 3002 4002 5002 6002
1003 2003 3003 4003 5003 6003
1004 2004 3004 4004 5004 6004
1005 2005 3005 4005 5005 6005
1006 2006 3006 4006 5006 6006
1008
1009
1010 -
1011

B-5



Table 2

List of Samples for Particulate Analysis by MRI

2B. Emission Factor Tests for Particulate/Metals (PM/MM) and HCSS Sample Trains

Run 7 Run 8 Run 9 Run 10 Run 11

PM/MM Acetone 7001 8001 9001 10001 11001 }
PM/MM Nitric Rinse 7002 8002 9002 10002 11002 ?
PM/MM Filter 7003 8003 9003 10003 11003 :
HCSS 1st Stage/Rinse 7004 8004 9004 10004 11004 P
HCSS 2nd Stage/Rinse 7005 8005 9005 10005 11005
HCSS 3rd Stage/Rinse 7006 8006 9006 10006 11006 ]
HCSS Thimble 7007 8007 9007 10007 11007 i
HCSS Filter/Rinse 7008 8008 9008 10008 11008 |
HCSS Probe/Rinse 7009 8009 9009 10009 11009 ]
v
Run 12 Run 13 Run 14 Run 15 Run 16 l'
PM/MM Acetone 12001 13001 14001 15001 16001
PM/MM Nitric Rinse 12002 13002 14002 15002 16002 -
PM/MM Filter 12093 13003 14003 15003 16003 3
HCSS 1st Stage/Rinse 12004 13004 14004 15004 16004 i
HCSS 2nd Stage/Rinse 12005 13005 14005 15005 16005 i
HCSS 3rd Stage/Rinse 12006 13006 14006 15006 16006 v
HCSS Thimble 12007 13007 14007 15007 16007
HCSS Filter/Rinse 12008 13008 14008 15008 16008 D
HCSS Probe/Rinse 12009 13009 14009 15009 16009 .

Run 17 Run 18 Run 19 Run 20 Run 21
PM/MM Acetone 17001 18001 19001 20001 21001

PM/MM Nitric Rinse 17002 18002 19002 20002 21002
PM/MM Filter 17003 18003 19003 20003 21003
HCSS 1st Stage/Rinse 17004 18004 19004 20004 21004
HCSS 2nd Stage/Rinse 17005 18005 19005 20005 21005
HCSS 3rd Stage/Rinse 17006 18006 19006 20006 21006
HCSS Thimble 17007 18007 19007 20007 21007 ;
HCSS Filter/Rinse 17008 18008 19008 20008 21008
HCSS Probe/Rinse 17009 18009 13009 20008 21009 @
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Table 2 (Concluded)

Run 22 Run 23 Run24 Run 25 Run 26
PM/Metals Acetone Rinse 22001 23001 24001 25001 26001

% PM/Metals Nitric Rinse 22002 23002 24002 25002 26002
PM/Metals Filter 22003 23003 24003 25003 26003

HCSS 1st Stage/Rinse 22004 23004 24004 25004 26004

HCSS 2nd Stage/Rinse 22005 23005 24005 25005 26005

HCSS 3rd Stage/Rinse 22006 23006 24006 25006 26006

HCSS Thimble 22007 23007 24007 25007 26007

HCSS Filter/Rinse 22008 23008 24008 25008 26008

HCSS Probe/Rinse 22009 23009 24009 25009 26009

(
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Table 3

Coor’'s Labs Sample and Analysis Required

3A. Samples to be Analyzed for Metals and Other Major Constituents

Sand Sieve > 420 ym 1012
Sand Sieve 149-420 ym 1013
Sand Sieve 75-149 uym 1014
Sand Sieve 30-75 um 1015
Sand Sieve 10-30 ym 1016
Sand Sieve £0-10 ym 1017
Sand Sieve < 5 ym 1018

B-8
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FILE NAME - PREPART1

RUN # -~ PRELIMINARY PARTICULATE RUN 1

LOCATION - DERAMUS FIELD STATION
DATE - 3/23/93
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet) =
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet) =

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure {(Inches H20)=

Percent Oxygen=
Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

ny Molecular Weight=
Wet Molecular Weights=

Average Square Root of Delta P, (in H20)=

)

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)-=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)-=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half

Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)=

Emission Rate (lb/hr)-=

No Back Half Analysis

C-7

28.82
28.72

0.4979
100.3

0.84
62.5
0.236
96.0
96.0

64.00

1,665
106,557
108,682
107,701

0.5223
0.2510
0.2536
231.65

PROG.=VER 06/09/89
04-28-1993 15:31:49

Corr. to 7% 02 & 12% CO2
7.0273 25.0973



. * * METRIC UNITS * *
FILE NAME - PREPART1

RUN # - PRELIMINARY PARTICULATE RUN 1
LOCATION - DERAMUS FIELD STATION

DATE - 3/23/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)s= 5.443
Final Meter Volume (Cubic Meters)= 6.364
Meter Factor= 1.023
Final Leak Rate (cu m/min)-= 0.0000
Net Meter Volume (Cubic Meters)= 0.942
Gas Volume (Dry Standard Cubic Meters)= 0.908
Barometric Pressure (mm Hg)= 740
Static Pressure (mm H20)= -13
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)-= 6.2
Percent Water= 0.9
Average Meter Temperature (C)= 24
Average Delta H (mm H20)= 23.7
Average Delta P (mm H20) = 6.4
Average Stack Temperature (C)= 6
Dry Molecular Weight= 28.82°
Wet Molecular Weights= ; 28.72
Average Square Root of Delta P (mm H20)= 2.5095
% Isokinetics= 100.3
Pitot Coefficients= ' 0.84
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (mm)= 5.99
Stack Axis #1 (Meters)= 2.438
Stack Axis #2 (Meters)= 2.438
Rectangular Stack

Stack Area (Square Meters) = 5.946
Stack Velocity (Actual, m/min)= s07
Flow rate (Actual, Cubic m/min)-= 3,017
Flow rate (Standard, Wet, Cubic m/min)= 3,078
Flow rate (Standard, Dry, Cubic m/min)= 3,050
Particulate Loading - Front Half

Particulate Weight (g)= 0.5223
Particulate Loading, Dry Std. (mg/cu m)s= 575.5
Particulate Loading, Actual (mg/cu m)= 581.5
Emission Rate (kg/hr)= 105.17

No Back Half Analysis

PROG.=VER 06/09/89

04-28-1993

Corr. to 7%
16115.1

15:31:50

02 & 12%
57554.0
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FILE NAME -
RUN # -

PREPART1

PRELIMINARY PARTICULATE RUN 1

LOCATION - DERAMUS FIELD STATION

DATE - 3/23/93

PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.420 2.77 41
2 0.300 1.00 43
3 0.350 0.90 42
4 0.340 1.00 42
S 0.230 0.84 42
6 0.160 0.58 43
7 0.210 0.65 43
8 0.260 0.90 43
9 0.280 0.90 43
10 0.160 0.58 43
11 0.200 0.73 43
12 0.170 0.62 44
13 0.170 0.€2 44
14 0.170 0.62 43
15 0.120 0.44 43
16 0.250 0.90 44
17 0.270 0.98 44
18 0.260 0.95 43
15 0.230 0.85 44
20 0.200 0.73 44
21 0.280 1.00 ) 44
22 0.320 1.15 [ 43
23 0.370 1.35 43
24 0.350 1.28 43
25 0.260 1.00 46
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.5661 1.0466
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 161.9250 161.9222
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-9

Me
In(F)
74
72
71
71
73
73
73
73
74
76
75
75
75
76
77
76
77
77
78
79
76
77
78
79
82

Blank
(g)

0.0000

0.0000

vVol.
(ml)
0.0
0.0

PROG.=VER 06/09/89
04-28-1993

ter T

Out (F)
74
72
71
71
71
72
71
72
72
73
74
74 -
74
74
74
75
75
75
75
75
76
75
75
75
77

Wt. Net Wt.

(g)
0.0000
0.5195

Net Wt.
(g)
0.0028
0.0000

15:31:50



FILE NAME - PREPART2

RUN # - PRELIMINARY PARTICULATE RUN 2
LOCATION - DERAMUS FIELD STATION
DATE - 3/23/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)-=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weight=

Average Square Root of Delta P (in H20)=
% Isokinetic= (

Pitot Coefficient=
Sampling Time (Minutes)=
Nozzle Diameter (Inches)=
Stack Axis #1 (Inches)-=
Stack Axis #2 (Inches)-=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity
Flow Rate
Flow rate
Flow Rate

(Actual, Feet/min)-=
(Actual, Cubic ft/min)=
(Standard, Wet, Cubic ft/min)
(Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half

Particulate Weight (g)-=
Particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)=
Emission Rate (lb/hr)-=

No Back Half Analysis

1.0887
0.5304
0.5342
484 .49

PROG.=VER 06/09/89
04-30-1993 10:27:07

2

5
A

7
£

**Saturated Stack** &

RREH

to 7% 02 & 12% CO2
53.0407

Corr.
14.8514
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* * METRIC UNITS * *
FILE NAME - PREPARTZ2 PROG.=VER 06/09/89
RUN # - PRELIMINARY PARTICULATE RUN 2 04-30-1993 10:27:07
LOCATION - DERAMUS FIELD STATION
DATE - 3/23/93
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)= 2.281

Final Meter Volume (Cubic Meters)-= 3.195

Meter Factor= 1.017

Final Leak Rate (cu m/min)= 0.0003

Net Meter Volume (Cubic Meters)= 0.930

Gas Volume (Dry Standard Cubic Meters)= 0.895

Barometric Pressure (mm Hg)s= 740

Static Pressure (mm H20)= -13

Percent Oxygen= 20.5

Percent Carbon Dioxide= 0.0

Moisture Collected (ml)= 39.5 -
Percent Water= 1.0 **Saturated Stack**
Average Meter Temperature (C)= 24

Average Delta H (mm H20)= 23.4

Average Delta P (mm H20)= 6.3

Average Stack Temperature (C)= 7

Cry Molecular Weight= 28.82

Wet Molecular Weight= , 28.71

Average Square Root of Delta é (mm H20) = 2.4880

% Isokinetic= 100.0

Pitot Coefficient= 0.84

Sampling Time (Minutes)-= 62.5

Nozzle Diameter {(mm)= 5.99

Stack Axis #1 (Meters)-= 2.438

Stack Axis #2 (Meters)= 2.438
Rectangular Stack

Stack Area (Square Meters)= 5.946

Stack Velocity (Actual, m/min)= 504

Flow rate (Actual, Cubic m/min)= 2,995

Flow rate (Standard, Wet, Cubic m/min)-= 3,049

Flow rate (Standard, Dry, Cubic m/min)= 3,018
Particulate Loading - Front Half

Particulate Weight (g)-= 1.0887 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry sStd. (mg/cu m)= 1216.3 34057.7 121634.5
Particulate Loading, Actual {(mg/cu m)= 1225.2

Emission Rate (kg/hr)= 219.96

No Back Half Analysis

C-11



FILE NAME - PREPART2

RUN # - PRELIMINARY PARTICULATE RUN 2
LOCATION - DERAMUS FIELD STATION

DATE - 3/23/93

PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.220 1.50 43
2 0.230 0.81 42
3 0.230 0.80 43
4 0.210 0.68 43
5 0.180 0.55 43
6 0.310 1.00 45
7 0.340 1.20 44
8 0.370 1.35 44
9 0.340 1.25 44
10 0.240 0.88 45
11 0.290 1.10 45
12 0.230 0.87 44
13 0.390 1.50 44
14 0.350 1.30 44
15 0.210 0.77 44
16 0.260 0.96 45
.17 0.210 0.77 45
18 0.280 1.00 45
19 0.240 0.88 45
20 0.170 0.60 45
21 0.190 0.70 , 45
22 0.170 0.61 ( 45
23 0.210 0.75 45
24 0.180 0.65 44
25 0.150 0.55 45
Fraction
{(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 2.0940 1.0546
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 166.7431 166.6938
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000

Impinger Blank (mg/ml)= 0.0000

C-12

In(F)
73
73
73
73
73
74
74
74
75
76
76
76
77
77
79
77
77
78
78
79
77
76
77
77
78

PROG.=VER 06/09/89
04-30-1993 10:27:08

Meter T
out (F)
.72
73
73
73
73
73
73
73
73
73
75
75 -
75
75
75
75
75
75
75
75
76
75
75
75
76

Final Wt. Tare Wt. Blank Wt. Net Wt.

{g) (g)
0.0000 0.0000
0.0000 1.0394

Vol. Net Wt.

(ml) (@)
0.0 0.0493
0.0 0.0000

i
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FILE NAME - PREPART3 PROG.=VER 06/09/89
RUN # - PRELIMINARY PARTICULATE RUN 3 04-28-~1993 15:42:26
LOCATION - DERAMUS FIELD STATION

DATE - 3/24/93

PROJECT # - 9712M-51-16

Ipitial Meter Volume (Cubic Feet)= 225.817
Final Meter Volume (Cubic Feet)= 255.385
Meter Factor= 1.023
Final Leak Rate (cu ft/min)= 0.005
Net Meter Volume (Cubic Feet)= 30.248
Gas Volume (Dry Standard Cubic Feet)= 28.950
Barometric Pressure {(in Hg)= 29.07
Static Pressure (Inches H20)= -0.20
Percent Oxygens= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)-= 14.1
Percent Water= 0.9 **Saturated Stack**
Average Meter Temperature (F)= 77
Average Delta H (in H20)= 0.76
Average Delta P (in H20)= 0.021
Average Stack Temperature (F)s= 42
Dry Molecular Weights= 28.82
Wet Molecular Weight= 28.72
Average Square Root of Delta % (in H20)= 0.1434
_ % Isokinetic= 99.7
Pitot Coefficient= 0.84
Sampling Time (Minutes)= ) 62.5
Nozzle Diameter (Inches)s= 0.419
Stack Axis #1 (Inches)= 86.0
Stack Axis #2 (Inches)= 96.0
Rectangular Stack
Stack Area (Square Feet)= 64 .00
Stack Velocity (Actual, Feet/min)= 479
Flow Rate (Actual, Cubic ft/min)= 30,654
Flow rate (Standard, Wet, Cubic ft/min)= 31,335
Flow Rate (Standard, Dry, Cubic ft/min)= 31,052
Particulate Loading - Front Half
Particulate Weight (g)= 0.1302 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (gr/scf)-= 0.0693 1.9395 6.9267
Particulate Loading, Actual (gr/cu ft)= 0.0701
Emission Rate (lb/hr)-= 18.43

No Back Half Analysis



* % METRIC UNITS * * :
FILE NAME - PREPART3 PROG.=VER 06/09/89 ;
RUN # - PRELIMINARY PARTICULATE RUN 3 04-28-1993 15:42:27 ;
LOCATION - DERAMUS FIELD STATION b
DATE - 3/24/93.
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)s= 6.39%4
Final Meter Volume (Cubic Meters)s= 7.231 .
Meter Factor= 1.023 e
Final Leak Rate {(cu m/min)= 0.0001 i1
Net Meter Volume (Cubic Meters)s= 0.857
Gas Volume (Dry Standard Cubic Meters)= 0.820 =
Barometric Pressure (mm Hg)= 738 o
Static Pressure (mm H20)= -5
L
Percent Oxygen= 20.5 Eﬁ
Percent Carbon Dioxide= 0.0 -
Moisture Collected (ml)= 14.1 -
Percent Water= 0.9 **Saturated Stack** o
Average Meter Temperature (C)s= 25
Average Delta H {(mm H20)= _ 19.2 .
Average Delta P {(mm H20)= 0.5 g}
Average Stack Temperature (C)= 5 L.
Dry Molecular Weight= 28.82. -
Wet Molecular Weight= ) 28.72 Dt
P
[ 9]
Average Square Root of Delta L (mm H20)= 0.7227
% Isckinetic= 99.7 M
Pitot Coefficient= 0.84 .
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (mm)= 10.64 o
Stack Axis #1 (Meters)= 2.438 L
Stack Axis #2 (Meters)= 2.438
Rectangular Stack
Stack Area (Square Meters)= 5.946 %J
Stack Velocity (Actual, m/min)= 146
Flow rate (Actual, Cubic m/min)= 868

Flow rate {(Standard, Wet, Cubic m/min)= 887

Flow rate (Standard, Dry, Cubic m/min) 879

Particulate Loading - Front Half

Particulate Weight (g)= 0.1302 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 158.8 4447.7 15884 .5
Particulate Loading, Actual (mg/cu m)= 160.8

Emission Rate (kg/hr)= 8.37

No Back Half Analysis

C-14
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FILE NAME -
RUN # -

PREPART3

PRELIMINARY PARTICULATE RUN 3

LOCATION - DERAMUS FIELD STATION

DATE - 3/24/93

PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.014 0.50 42
2 0.022 0.80 43
3 0.022 0.80 43
4 0.022 0.80 43
5 0.024 0.87 42
6 0.020 0.73 42
7 0.026 0.95 42
8 0.026 0.95 42
g 0.028 1.00 42
10 0.028 1.00 42
11 0.012 0.43 41
12 0.025 0.90 41
13 0.035 1.20 42
14 0.030 1.10 41
15 0.025 0.91 41
16 0.015 0.54 42
17 0.016 0.58 41
18 0.015 0.54 41
i3 0.017 0.62 41
20 0.01e6 0.58 41
21 0.016 0.58 . 41
22 0.022 0.80 | 41
23 0.015 0.54 ' 41
24 0.018 0.65 41
25 0.015 0.55 41
Fraction Final Wt. Tare Wt.
(g) {g)
DRY CATCH 0.0000 0.0000
FILTER 1.1493 1.0457
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 165.5971 165.5705
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-15

04-28-1993 15:42:27
Meter T
In(F) Out(F)
77 .77
77 76
77 76
78 76
78 76
77 77
77 77
77 77
78 76
79 76
77 76
77 76 -
79 77
78 76
78 76
77 76
77 76
77 - 75
77 75
78 76
77 76
77 76
77 76
78 76
79 76
Blank Wt. Net Wt.
(g) (g9)
0.0000 0.0000
0.0000 0.1036
Vol. Net Wt.
(ml) {g)
0.0 0.0266
0.0 0.0000

PROG.=VER 06/09/89



FILE NAME - PREPART4 v PROG.=VER 06/09/89
RUN # - PRELIMINARY PARTICULATE RUN 4 04-30-1993 10:29:55
LOCATION - DERAMUS FIELD STATION
DATE - 3/24/93
PROJECT # - 9712M-51-16 -
24
Initial Meter Volume (Cubic Feet)= 113.515 Eg
Final Meter Volume (Cubic Feet)-= 146.865
Meter Factor= 1.017
Final Leak Rate (cu ft/min)= 0.005
Net Meter Volume (Cubic Feet)= 33.917
Gas Volume (Dry Standard Cubic Feet)= 32.452
Barometric Pressure (in Hg)= 29.07
Static Pressure (Inches H20)= -0.20
Percent Oxygens= 20.5 :
Percent Carbon Dioxide= 0.0 3
Moisture Collected (ml)= 4.9
Percent Water= 0.7 -
Average Meter Temperature (F)= 78
Average Delta H (in H20)= 1.39
Average Delta P (in H20)= 0.032
Average Stack Temperature (F)-= 42
Dry Molecular Weight= 28.82
Wet Molecular Weight= 28.74
Average Square Root of Delta q (in H20)= 0.1764
% Isokinetic= 91.2
™
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 62.5
Nozzle Diameter (Inches)-= 0.418
Stack Axis #1 (Inches)= 96.0
Stack Axis #2 (Inches)-= 96.0
Rectangular Stack
Stack Area (Square Feet)= 64 .00 £y
, 3
Stack Velocity (Actual, Feet/min)= 589 o
Flow Rate (Actual, Cubic ft/min)= 37,707
Flow rate (Standard, Wet, Cubic ft/min)-= 38,514
Flow Rate (Standard, Dry, Cubic ft/min)= 38,242
Particulate Loading - Front Half
Particulate Weight (g)= 0.2382 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (gr/scf)s= 0.1130 3.1651 11.3039
Particulate Loading, Actual (gr/cu ft)= 0.1146
Emission Rate (1lb/hr)= 37.05

No Back Half Analysis

C-16



* * METRIC UNITS * *
FILE NAME - PREPART4
RUN # - PRELIMINARY PARTICULATE RUN 4
LOCATICON - DERAMUS FIELD STATION
DATE - 3/24/93
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)= 3.214
Final Meter Volume (Cubic Meters)= 4.159
Meter Factor= 1.017
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)-= 0.960
Gas Volume (Dry Standard Cubic Meters)= 0.919
Barometric Pressure (mm Hg)= 738
Static Pressure (mm H20)= -5
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 4.9
Percent Water= 0.7
Average Meter Temperature (C)-= 25
Average Delta H (mm H20)= 35.2
Average Delta P (mm H20)= 0.8
Average Stack Temperature (C)= 6
Dry Molecular Weight= 28.82:
Wet Molecular Weight= 1 28.74
Average Square Root of Delta H (mm H20) = 0.8890
% Isokinetic= 91.2
Pitot Ccefficient= 0.84
Sampling Time (Minutes)= 62.5
Nozzle Diameter (mm)-= 10.62
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)-= 2.438
Rectangular Stack

Stack Area (Square Meters) = 5.946
Stack Velocity (Actual, m/min)= 180
Flow rate (Actual, Cubic m/min)-= 1,068
Flow rate (Standard, Wet, Cubic m/min)= 1,091
Flow rate (Standard, Dry, Cubic m/min)= 1,083
Particulate Loading - Front Half

Particulate Weight (g)= 0.2382
Particulate Loading, Dry Std. (mg/cu m)= 259.2
Particulate Loading, Actual (mg/cu m)= 262.8
Emission Rate (kg/hr)-= 16.82

No Back Half Analysis

C-17

PROG.=VER 06/09/89

04-30-1993
Corr. to 7%
7258.3

10:29:56

02 & 12% CO2
259822 .4



FILE NAME - PREPART4 PROG.=VER 06/09/89
RUN # - PRELIMINARY PARTICULATE RUN 4 04-30-1993 10:29:56

LOCATION - DERAMUS FIELD STATION

DATE - 3/24/93
PROJECT # - 9712M-51-16

Point # Delta P Delta H Stack T Meter T
{in. H20) (in. H20) (F) In(F) Out(F)
1 0.015 0.73 43 77 16
Z 0.016 0.92 43 77 76
3 0.015 1.40 43 79 77
4 0.017 2.50 43 .80 77
5 0.01l6 2.50 43 82 77
6 0.030 1.00 43 83 77
7 0.030 1.10 42 79 77
8 0.035 1.30 42 79 77
9 0.030 1.20 42 80 77
10 0.030 1.30 42 81 77
11 0.032 1.17 41 78 77
12 0.035 1.28 41 78 77
13 0.036 1.32 42 78 77
14 0.035 1.28 42 79 77
15 0.030 1.10 42 80 77
16 0.035 1.28 42 77 77
17 0.050 1.83 41 78 76
18 0.045 1.65 42 78 76
19 0.045 1.65 42 78 76
20 0.040 1.47 41 79 76
21 0.040 1.47 . 42 80 77
22 0.035 1.29 ( 41 79 77
23 0.035 1.28 42 80 77
24 0.027 0.99 41 77 76
25 0.045 1.65 42 78 76
Fraction ~ Final Wt. Tare Wt. Blank Wt. Net Wt.
(g) {g) (g) (g)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 1.2736 1.0507 0.0000 0.2229
Fraction Final Wt. Tare Wt. Vol. Net Wt.
(g) {(g) {ml) (g)
PROBE RINSE 160.7628 160.7475 0.0 0.0153
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank (mg/ml)= 0.0000

Impinger Blank (mg/ml)= O.

0000

C-18
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FILE NAME - PREPARTS

RUN # - PRELIMINARY PARTICULATE RUN 5
LOCATION - DERAMUS FIELD STATION
DATE - 3/26/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)-= 255.760
Final Meter Volume (Cubic Feet)= 290.030
Meter Factor= 1.023
Final Leak Rate (cu ft/min)= 0.010
Net Meter Volume (Cubic Feet)= 35.058
Gas Volume (Dry Standard Cubic Feet)= 33.450
Barometric Pressure (in Hg)= 29.16
Static Pressure (Inches H20)= -0.40
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)-= 10.0
Percent Water= 1.1
Average Meter Temperature (F)= 80
Average Delta H (in H20)= 1.01
Average Delta P (in H20)= 0.091
Average Stack Temperature (F)= 47
Dry Molecular Weight= 28.82
Wet Molecular Weight= 28.70
Average Square Root of Delta F (in H20)= 0.2958
% Isokinetic= ~ 102.90
Pitot Coefficient= 0.84
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (Inches)-= 0.311
Stack Axis #1 (Inches)-= 96.0
Stack Axis #2 (Inches)= 96.0
Rectangular Stack

Stack Area (Square Feet)= 64.00
Stack Velocity (Actual, Feet/min)= 993
Flow Rate (Actual, Cubic ft/min)-= 63,540
Flow rate (Standard, Wet, Cubic ft/min)= 64,380
Flow Rate (Standard, Dry, Cubic ft/min)= 63,655

Particulate Loading - Front Half

Particulate Weight (g)= 0.7745
Particulate Loading, Dry Std. (gr/scf)= 0.3566
Particulate Loading, Actual (gr/cu ft)= 0.3571
Emission Rate (lb/hr)-= 194.52

No Back Half Analysis

C-19

PROG.=VER 06/09/89
04-28-1993

15:49:04

**Saturated Stack**

Corr.

to 7%
9.9840

02 & 12% CO2
35.6570



* * METRIC UNITS * *
FILE NAME - PREPARTS
RUN # - PRELIMINARY PARTICULATE RUN 5
LOCATION - DERAMUS FIELD STATION
DATE - 3/26/93
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)= 7.242
Final Meter Volume (Cubic Meters)= 8.212
Meter Factor= 1.023
Final Leak Rate (cu m/min)= 0.0003
Net Meter Volume (Cubic Meters)= 0.993
Gas Volume (Dry Standard Cubic Meters)s= 0.947
Barometric Pressure {(mm Hg)= 741
Static Pressure (mm H20) = -10
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 10.0
Percent Water= 1.1
Average Meter Temperature (C)s= 27
Average Delta H (mm H20) = 25.6
Average Delta P (mm H20)= 2.3
Average Stack Temperature (C)-= 9
Dry Molecular Weight= 28.82
Wet Molecular Weight= / 28.70
[

Average Square Root of Delta P (mm H20)= 1.4908
% Isokinetic= 102.0
Pitot Coefficient= » 0.84
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (mm)= 7.90
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)-= 2.438
Rectangular Stack

Stack Area (Square Meters)= 5.946
Stack Velocity (Actual, m/min)= 303
Flow rate (Actual, Cubic m/min)= 1,799

Flow rate (Standard, Wet, Cubic m/min)= - 1,823

Flow rate (Standard, Dry, Cubic m/min) 1,803
Particulate Loading - Front Half

Particulate Weight (g)= 0.7745
Particulate Loading, Dry Std. (mg/cu m)= 817.7
Particulate Loading, Actual (mg/cu m)= 818.9
Emission Rate (kg/hr)-= 88.31

No Back Half Analysis

C-20

PROG.=VER 06/05/89
04-28-1993 15:49:04

2

**Saturated Stack** t)

Corr. to 7% 02 & 12% CO2
22895.5 81769.7
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FILE NAME -
RUN # -

PREPARTS

PRELIMINARY PARTICULATE RUN 5

LOCATION - DERAMUS FIELD STATION

DATE - 3/26/93

PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.060 0.64 47
2 0.095 1.00 47
3 0.105 1.10 47
4 0.150 1.60 47
=) 0.100 1.00 47
6 0.040 0.43 46
7 0.075 0.82 47
8 0.140 1.60 47
9 0.145 1.60 47
10 0.105 1.10 47
11 0.050 0.55 477
12 0.1C0 i.10 477
13 0.150 1.20 48
14 0.135 1.50 47
15 0.095 1.00 48
16 0.045 0.50 48
17 0.040 0.44 48
18 0.055 0.60 48
H 0.055 0.60 48
20 0.065 0.70 48
21 0.075 0.80 / 47
22 0.100 1.80 { 47
23 0.100 1.40 48
24 0.095% 1.10 48
25 0.03%5 1.00 48
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.7334 1.0521
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 167.6115 167.5183
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-21

Me
In(F)
74
75
75
76
78
77
79
79
80
82
79
82
83
84
86
82
85
86
87
88
86
87
89
91
91

Blank
{(g)

0.0000

0.0000

Vol.
(ml)
0.0
0.0

PROG.=VER 06/09/89
04-28-1993

ter T

out (F)
73
74
74
74
74
76
76
76
76
77
77
78 _
78
79
79
80
81
81
81
82
83
83
83
84
84

Net Wt.
(g)

0.0000

0.6813

Wt.

Net Wt.
{g)
0.0932
0.0000

15:49:04



FILE NAME - PREPARTS6 PROG.=VER 06/09/89
RUN # - PRELIMINARY PARTICULATE RUN 6 04-28-1993 15:54:19
LOCATION - DERAMUS FIELD STATION

DATE - 3/26/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)= 147.408 %g
Final Meter Volume (Cubic Feet)= 186.528 i
Meter Factor= 1.017
Final Leak Rate (cu ft/min)= 0.002
Net Meter Volume (Cubic Feet)= 39.785
Gas Volume (Dry Standard Cubic Feet)= 38.040
Barometric Pressure (in Hg)= 29.16
Static Pressure (Inches H20)= -0.40
Percent Oxygen= 20.5 ;
Percent Carbon Dioxide= 0.0 i
Moisture Collected (ml)-= 13.7 b
Percent Waters= 1.1 **Saturated Stack**

.
Average Meter Temperature (F)= 80 :
Average Delta H (in H20)= 1.31
Average Delta P (in H20)= 0.120 o
Average Stack Temperature (F)= 48 é;

o
Dry Molecular Weight= 28.82
Wet Molecular Weight= 28.70 -
Average Square Root of Delta ? (in H20) = 0.3416 .
% Isokinetic= 100.5

-
Pitot Coefficient= . 0.84 f%
Sampling Time (Minutes)-= 62.5 .
Nozzle Diameter (Inches)= 0.311
Stack Axis #1 (Inches)-= 96.0 3
Stack Axis #2 (Inches)-= 96.0 P
Rectangular Stack
Stack Area (Square Feet)= - 64.00

pie
Stack Velocity (Actual, Feet/min)-= 1,147 E
Flow Rate (Actual, Cubic ft/min)= 73,377
Flow rate (Standard, Wet, Cubic ft/min)-= 74,324
Flow Rate (Standard, Dry, Cubic ft/min)= 73,482
Particulate Loading - Front Half
Particulate Weight (g)= 0.7398 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (gr/scf)= 0.2995 8.3859 29.9498
Particulate Loading, Actual {(gr/cu ft)= 0.2998
Emission Rate (lb/hr)= 188.61

No Back Half Analysis

A
Lo
(S

C-22



* * METRIC UNITS * *

FILE NAME - PREPARTS6

RUN # - PRELIMINARY PARTICULATE RUN 6
LOCATION - DERAMUS FIELD STATION
DATE - 3/26/93.

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)-=
Final Meter Volume (Cubic Meters)=
Meter Factor=

Final Leak Rate (cu m/min)-=

Net Meter Volume (Cubic Meters)=

Gas Volume (Dry Standard Cubic Meters)=

Barometric Pressure (mm Hg)=
Static Pressure (mm H20)=

Percent Oxygen=
Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (C)=
Average Delta H (mm H20)=
Average Delta P {(mm H20)=
Average Stack Temperature (C)=

Dry Molecular Weight=
Wet Molecular Weight=

Average Square Root of Delta J (mm H20) =

% Isokinetic=

Pitot Coefficient=

Sampling Time {(Minutes)=
Nczzle Diameter (mm)=

Stack Axis #1 (Meters)=
Stack Axis #2 (Meters)-=
Rectangular Stack

Stack Area (Square Meters) =

Stack Velocity (Actual, m/min)=
Flow rate (Actual, Cubic m/min)=
Flow rate (Standard, Wet, Cubic m/min)=
Flow rate (Standard, Dry, Cubic m/min)=
Particulate Loading - Front Half

Particulate Weight (g)=

Particulate Loading, Dry Std. (mg/cu m)=

Particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hr)=

No Back Half Analysis

C-23

4.174
5.282
1.017

0.0001
1.127
1.077

28.82
28.70

1.7214
100.5

0.84
62.5
7.90
2.438
2.438

5.946

349
2,078
2,105
2,081

0.7398
686.8
687.5
85.63

PROG.=VER 06/09/89

04-28-1993

15:54:20

**Saturated Stack**

Corr. to 7%
19230.9

02 & 12%
68681.7

co2



FILE NAME -
RUN #

PREPART®6

- PRELIMINARY PARTICULATE RUN 6

LOCATION - DERAMUS FIELD STATION

DATE - 3/26/93

PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.140 1.55 46
2 0.100 1.10 47
3 0.090 0.99 47
4 0.065 0.71 47
5 0.045 0.49 47
6 0.150 1.50 47
7 0.130 1.50 46
8 0.145 1.50 47
9 0.105 1.20 47
10 0.085 0.94 47
11 0.080 0.89 48
12 0.130 1.40 47
13 0.155 1.70 47
14 0.150 1.60 48
15 0.120 1.25 48
16 0.085 0.95 48
17 0.115 1.25 48
18 0.165 1.85 48
19 0.175 1.92 49
20 0.180 2.00 48
21 0.065 0.75 48
22 0.105 1.1S ( 47
23 0.125% 1.40 48
24 0.155 1.75 49
25 0.130 1.45 49
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.6817 1.0516
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 163.5801 163.4704
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000

Impinger Blank (mg/ml)= 0.

0000

C-24

04-28-1993 15:54:20
Meter T
In(F) Out(F)
74 73
74 73
75 73
75 73
76 74
76 74
77 75
78 75
80 75
81 76
79 77
81 77 _
82 77
84 78
86 78
82 80
84 80
86 80
88 80
90 81
85 82
87 82
88 82
89 83
90 83
Blank Wt. Net Wt.
(g) (g)
0.0000 0.0000
0.0000 0.6301
vVol. Net Wt.
{ml) (g)
0.0 0.1097
0.0 0.0000

PROG.=VER 06/09/89



FILE NAME - PARTMT7

RUN # - PARTICULATE/METALS RUN 7
LOCATION - DERAMUS FIELD STATION
DATE - 3/29/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)= 290.499
Final Meter Volume (Cubic Feet)= 325.010
Meter Factor= 1.023
Final Leak Rate (cu ft/min)= 0.005
Net Meter Volume (Cubic Feet) = 35.3065
Gas Volume (Dry Standard Cubic Feet)= 33.260
Barometric Pressure (in Hg) = 28.84
Static Pressure (Inches H20)= -0.47
Percent Oxygens= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 16.8
Percent Water= 2.3
Average Meter Temperature (F)-= 81
Average Delta H (in H20)= 1.00
Average Delta P (in H20)-= 0.098
Average Stack Temperature (F)= 66
Dry Molecular Weight= - 28.82
Wet Molecular Weight= 28.58
Average Square Root of Delta qv(in H20) = 0.3104
% Isckinetic= 100.7
Pitot Coefficient= ' 0.83
Sampling Time (Minutes)s= 62.5
Nozzle Diameter (Inches)-= 0.311
Stack Axis #1 (Inches)= 96.0
Stack Axis #2 (Inches)= 96.0
Rectangular Stack

Stack Area (Square Feet)= ' 64.00
Stack Velocity (Actual, Feet/min)= 1,061
Flow Rate (Actual, Cubic ft/min)= 67,892
Flow rate (Standard, Wet, Cubic ft/min)= 65,577
Flow Rate (Standard, Dry, Cubic ft/min)= 64,096
Particulate Loading - Front Half

Particulate Weight (g)= 0.2029
Particulate Loading, Dry Std. (gr/scf)= 0.0939
Particulate Loading, Actual (gr/cu ft)= 0.0887
Emission Rate {(lb/hr)= 51.60

No Back Half Analysis

C-25

PROG.=VER 06/09/89

04-28

-1993

16:02:13

**Saturated Stack**

Corr.

to 7%
2.6305

02 & 12%
9.3946

coz2



* * METRIC UNITS * *
FILE NAME - PARTMT7 PRDG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN 7 04-28-1993 16:02:13
LOCATION - DERAMUS FIELD STATION
DATE - 3/29/93

PROJECT # - 9712M-51-16 g

Initial Meter Volume (Cubic Meters)= 8.226

Final Meter Volume (Cubic Meters)= 9.203

Meter Factor= 1.023

Final Leak Rate (cu m/min)= 0.0001

Net Meter Volume (Cubic Meters)-= 1.000

Gas Volume (Dry Standard Cubic Meters)= 0.942

Barometric Pressure (mm Hg)= 733

Static Pressure {(mm H20)= -12

Percent Oxygen= 20.5 ig

Percent Carbon Dioxide= 0.0 ’

Moisture Collected (ml)= 16.8 -

Percent Water= 2.3 **Saturated Stack*¥*

Average Meter Temperature (C)= 27

Average Delta H (mm H20)= 25.4

Average Delta P (mm H20)= 2.5

Average Stack Temperature (C)= 19

Dry Molecular Weight= 28.82 "

Wet Molecular Weight= ) 28.58

Average Square Root of Delta J {(mm H20) = 1.5643

% Isokinetic= ' 100.7 3

Pitot Coefficient= 0.83

Sampling Time {(Minutes)-= 62.5

Nozzle Diameter (mm)-= 7.90 t

Stack Axis #1 (Meters)s= 2.438 .

Stack Axis #2 (Meters)= 2.438

Rectangular Stack -

Stack Area (Square Meters)= 5.946 ﬁ
Fiy

Stack Velocity (Actual, m/min)-= 323

Flow rate (Actual, Cubic m/min)= 1,922

Flow rate (Standard, Wet, Cubic m/min)= 1,857

Flow rate (Standard, Dry, Cubic m/min)= 1,815

Particulate Loading - Front Half

Particulate Weight (g)= 0.2029 Corr. to 7% 02 & 12% CO2

Particulate Loading, Dry Std. (mg/cu m)= 215.4 6032.3 21544.0

Particulate Loading, Actual (mg/cu m)= 203.3

Emission Rate (kg/hr)= 23.43

No Back Half Analysis

"

C-26



FILE NAME PARTMT?7
RUN # PARTICULATE/METALS

RUN 7

LOCATION - DERAMUS FIELD STATION

DATE - 3/29/93

PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.155 1.60 62
2 0.095 1.00 64
3 0.150 1.60 63
4 0.125 1.30 63
5 0.120 1.30 63
6 0.090 0.94 63
7 0.095 1.00 65
8 0.140 1.50 66
9 0.130 1.40 65
10 0.060 0.62 67
11 0.065 0.60 67
12 0.050 0.50 66
13 0.065 0.60 66
14 0.075 0.78 67
15 0.065 0.68 67
16 0.075 0.70 68
17 0.090 0.85 68
18 0.085 0.75 67
19 0.070 0.65 68
20 0.065 0.58 69
21 0.100 0.94 . 69
22 0.110 1.05 ( 69
23 0.115 1.20 68
24 0.145 1.50 68
25 0.135 1.40 69
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.2370 1.0625
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 163.9256 163.8972
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-27

PROG.=VER 06/09/89

04-28-1993 16:02:14
Meter T
In(F) Out(F)
77 .76
76 77
77 76
78 76
79 77
78 77
80 77
80 77
81 77
83 78
83 78
83 79 -
84 79
84 80
85 80
82 81
85 81
86 81
87 82
88 82
84 83
88 84
89 84
90 84
92 85
Blank Wt. Net Wt.
(g) (g)
0.0000 0.0000
0.0000 0.1745
Vol. Net Wt.
(ml) (g)
0.0 0.0284
0.0 0.0000



FILE NAME - PARTMTLS

RUN # - PARTICULATE/METALS RUN 8
LOCATION - DERAMUS FIELD STATION
DATE - 3/29/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)s= 188.014
Final Meter Volume (Cubic Feet)= ' 224.718
Meter Factor= 1.017
Final Leak Rate {(cu ft/min)= 0.002
Net Meter Volume (Cubic Feet)= 37.328
Gas Volume (Dry Standard Cubic Feet)s= 35.271
Barometric Pressure (in Hgl= 28.84
Static Pressure (Inches H20)= -0.47
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 22.2
Percent Water= 2.3
Average Meter Temperature (F)= 80
Average Delta H (in H20)= 1.13
Average Delta P (in H20)= 0.108
Average Stack Temperature (F)s= 66
Dry Molecular Weight= 28.82
Wet Molecular Weight= 28.58
Average Square Root of Delta ? (in H20)= 0.3247
% Isokinetic= 101.3
Pitot Coefficients= 0.84
Sampling Time (Minutes)= 62.5
Nozzle Diameter (Inches)-= 0.311
Stack Axis #1 (Inches)= 96.0
Stack Axis #2 (Inches)-= 96.0
Rectangular Stack

Stack Area (Square Feet) = 64.00
Stack Velocity (Actual, Feet/min)s= 1,118
Flow Rate (Actual, Cubic ft/min)= 71,577
Flow rate (Standard, Wet, Cubic ft/min)= 69,141
Flow Rate (Standard, Dry, Cubic ft/min)= 67,582
Particulate Loading - Front Half

Particulate Weight (g)= 0.1395
Particulate Loading, Dry Std. (gr/scf)= 0.0609
Particulate Loading, Actual (gr/cu ft)= 0.0575
Emission Rate (1lb/hr)= 35.28

No Back Half Analysis

C-28

PROG.=VER 06/09/89

04-30

-1993

10:31:46

**Saturated Stack**

Corr.

to 7% 02 & 12% CO2

1.7053

6.0905

Ry



* * METRIC UNITS * *

& FILE NAME - PARTMTLS PROG.=VER 06/09/89

% RUN # - PARTICULATE/METALS RUN 8 04-30-1993 10:31:47
LOCATION - DERAMUS FIELD STATION
DATE - 3/29/93

' PROJECT # - 9712M-51-16
Initial Meter Volume (Cubic Meters)= 5.324
Final Meter Volume {(Cubic Meters)= 6.363
Meter Factors= 1.017
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)-= 1.057
Gas Volume (Dry Standard Cubic Meters)= 0.999
Barometric Pressure (mm Hg)= 733
Static Pressure (mm H20) = -12
i Percent Oxygens= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 22.2 -
Percent Waters= 2.3 **Saturated Stack**
Average Meter Temperature (C)= 27
Average Delta H (mm H20)-= 28.8
Average Delta P (mm H20) = 2.7
Average Stack Temperature (C)= 19
Dry Molecular Weight= 28.82
Wet Molecular Weights= , 28.58
- ‘ Average Square Root of Delta £ {mm H20)= 1.6363
= % Isokinetic= 101.3
Pitot Coefficient= 0.84
Sampling Time (Minutes)s= 62.5
Nozzle Diameter (mm)= 7.90
Stack Axis #1 (Meters)s= 2.438
Stack Axis #2 (Meters)= 2.438
Rectangular Stack
Stack Area (Square Meters)s= 5.546
Stack Velocity (Actual, m/min)= 341
Flow rate (Actual, Cubic m/min)= 2,027
Flow rate (Standard, Wet, Cubic m/min)= 1,958
Flow rate (Standard, Dry, Cubic m/min)= 1,914
Particulate Loading - Front Half
Particulate Weight (g)= 0.1395 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 139.7 3910.8 13967.0
Particulate Loading, Actual (mg/cu m)= 131.8
Emission Rate (kg/hr)= 16.01

No Back Half Analysis

C-29



FILE NAME - PARTMTLS
RUN # - PARTICULATE/METALS

RUN 8

LOCATION - DERAMUS FIELD STATION

DATE - 3/29/93

PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.125 1.35 61
2 0.170 1.85 63
3 0.095% 1.05 63
4 0.075 0.80 62
5 0.075 0.77 64
6 0.100 1.10 64
7 0.115 1.25 65
8 0.140 1.40 66
9 0.155 1.70 65
10 0.120 1.20 65
11 0.100 1.00 66
12 0.125 1.35 67
13 0.160 1.65 67
14 0.165 1.75 67 -
15 0.135 1.40 67
16 0.100 1.00 67
.17 0.060 0.60 67
18 0.105 1.00 67
19 0.140 1.40 68
20 0.100 1.10 69
21 0.075 0.80 70
22 0.065 0.69 ( 69
23 0.085 0.90 69
24 0.075 0.79 69
25 0.045 0.40 69
Fraction Final Wt. Tare Wt.
{g) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.1397 1.0505
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 167.1299 167.0796
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-30

PROG.=VER 06/09/89
04-30-1993 10:31:47

Meter T
In(F) Out(F)
77 .76
76 76
76 76
77 76
77 76
77 76
78 76
79 76
80 76
81 77
79 77
82 77 _
83 78
84 78
86 79
82 79
84 79
84 80
85 80
86 80
84 82
85 81
86 81
87 82
87 82

Blank Wt. Net Wt.

(g)
0.0000

0.0000

(g)
0.0000

0.0892

Net Wt.
(g)
0.0503
0.0000

w3

X

R

[eever'
2k



FILE NAME - PARTMTLS PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN 9 04-30-1993 10:33:33
LOCATION - DERAMUS FIELD STATION

DATE - 3/29/93

PROJECT # - 9712M-51-16

RYH

g Initial Meter Volume (Cubic Feet)= 325.848
Final Meter Volume (Cubic Feet)= 359.768
Meter Factor= 1.025
Final Leak Rate (cu ft/min)= 0.005
Net Meter Volume (Cubic Feet)= 34.768
Gas Volume (Dry Standard Cubic Feet)= 32.506
Barometric Pressure (in Hg)= 28.79
Static Pressure (Inches H20)= -0.47
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)-= 18.3
Percent Waters= 2.6 _
Average Meter Temperature (F)= 84
Average Delta H (in H20)= 0.90
Average Delta P (in H20)= 0.088
Average Stack Temperature (F)= 77
Dry Molecular Weight= 28.82
Wet Molecular Weight= 28.54
Average Square Root of Delta F (in H20) = 0.2938%

- % Isokinetics= 105.4
Pitot Coefficient= 0.83
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (Inches)s= 0.311
Stack Axis #1 (Inches)= 96.0
Stack Axis #2 (Inches)= 96.0
Rectangular Stack
Stack Area (Square Feet)= 64.00
Stack Velocity (Actual, Feet/min)= 1,016
Flow Rate (Actual, Cubic ft/min)= 65,050
Flow rate (Standard, Wet, Cubic ft/min)= 61,434
Flow Rate (Standard, Dry, Cubic ft/min)= 59,847
Particulate Loading - Front Half
Particulate Weight (g)-= 0.1121 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (gr/scf)= 0.0531 1.4870 5.3109
Particulate Loading, Actual (gr/cu ft)s= 0.0488
Emission Rate (lb/hr)-= 27.24

No Back Half Analysis

C-31



* * METRIC UNITS * *
FILE NAME - PARTMTLS
RUN # - PARTICULATE/METALS RUN 9
LOCATION - DERAMUS FIELD STATION
DATE - 3/29/93
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)= 9.227
Final Meter Volume (Cubic Meters)= 10.187
Meter Factor= 1.025
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)s= 0.984
Gas Volume (Dry Standard Cubic Meters)= 0.920
Barometric Pressure (mm Hg)= 731
Static Pressure (mm H20)= -12
Percent Oxygens= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 18.3
Percent Water= 2.6
Average Meter Temperature (C)= 29
Average Delta H (mm H20)= 22.7
Average Delta P (mm H20)= 2.2
Average Stack Temperature (C)= 25
Dry Molecular Weight= 28.82
Wet Molecular Weight= , 28.54
Average Square Root of Delta é (mm H20) = 1.4811
% Isokinetics 105.4
Pitot Coefficient= ’ 0.83
Sampling Time (Minutes)s= 62.5
Nozzle Diameter (mm)-= 7.90
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)= 2.438
Rectangular Stack

Stack Area (Square Meters) = 5.946
Stack Velocity (Actual, m/min)= 310
Flow rate (Actual, Cubic m/min)= 1,842
Flow rate (Standard, Wet, Cubic m/min)= 1,740
Flow rate (Standard, Dry, Cubic m/min)-= 1,695
Particulate Loading - Front Half

Particulate Weight (g)= 0.1121
Particulate Loading, Dry Std. (mg/cu m)= 121.8
Particulate Loading, Actual (mg/cu m)= 112.0
Emission Rate (kg/hr)-= 12.37

No Back Half Analysis

C-32

PROG.=VER 06/09/89
04-30-1993 10:33:33

Clw =

Corr. to 7% 02 & 12% CO2
3410.1 12179.0

ol



<

FILE NAME - PARTMTLS
RUN # - PARTICULATE/METALS

RUN 9

LOCATION - DERAMUS FIELD STATION

DATE - 3/29/93

PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 6.070 0.61 76
2 0.120 1.20 77
3 0.135 1.28 77
4 0.100 1.20 77
5 0.100 1.20 76
6 0.065 0.66 76
7 0.070 0.65 77
8 0.075 1.20 78
9 0.080 1.30 77
10 0.080 0.90 78
11 0.100 0.93 77
12 0.050 0.42 79
13 0.055%5 0.46 78
14 0.050 0.45 79
15 0.050 0.51 79
i6 0.070 0.62 76
17 0.070 0.64 77
18 0.085 0.90 76
i3 0.110 1.05 76
20 0.105 1.00 77
21 0.080 0.83 , 78
22 0.100 0.93 | 78
23 0.115 1.05 ' 78
24 0.125 1.20 78
25 0.125 1.20 78
Fraction
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.1305 1.0482
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 166.0585 166.0287
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-33

(g)
0.0000
0.0000

Vol.
{ml)
0.0
0.0

PROG.=VER 06/09/89
04-30-1993 10:33:34

Meter T
In(F) Out(F)
80 .79
81 79
81 80
82 80
82 80
82 80
83 80
83 81
85 81
87 81
84 82
86 82 -
87 83
87 83
88 83
85 84
88 84
88 84
89 85
91 85
89 86
90 86
91 86
92 87
93 87

Final Wt. Tare Wt. Blank Wt. Net Wt.

(g)
0.0000
0.0823

Net Wt.
(g)
0.0298
0.0000



FILE NAME - PARTMT10

RUN # - PARTICULATE/METALS RUN 10
LOCATION - DERAMUS FIELD STATION
DATE - 3/29/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)-=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure {in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=
Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weight=

% Isokinetic=

Pitot Coefficient=
Sampling Time {(Minutes)-=
Nozzle Diameter (Inches)-=
Stack Axis #1 (Inches)-=
Stack Axis #2 (Inches)s=
Rectangular Stack

Stack Area (Square Feet)-=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)
Particulate Loading - Front Half

Particulate Weight (g)=

Average Square Root of Delta F (in H20)=

Particulate Loading, Dry Std. (gr/scf)s=

Particulate Loading, Actual (gr/cu ft)=
Emission Rate (1lb/hr)=

No Back Half Analysis

C-34

PROG.=VER 06/09/89
04-30-1993 10:35:18

Corr. to 7% 02 & 12% CO2 .
2.6328 9.4029



* * METRIC UNITS * *
FILE NAME - PARTMT10
RUN # - PARTICULATE/METALS RUN 10
LOCATION - DERAMUS FIELD STATION
DATE - 3/29/93
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)s= 6.403
Final Meter Volume (Cubic Meters)= 7.444
Meter Factors= 1.017
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)= 1.059
Gas Volume (Dry Standard Cubic Meters)= 0.993
Barometric Pressure (mm Hg) = 731
Static Pressure (mm H20) = -12
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)-= 24.6
Percent Water= 3.2
Average Meter Temperature (C)= 28
Average Delta H {mm H20)-= 28.4
Average Delta P (mm H20)= 2.7
Average Stack Temperature (C)= 25
Dry Molecular Weights= 28.82
Wet Molecular Weight= 28.47
Average Square Root of Delta P (mm H20)= 1.6399°
% Isokinetics= 102.5
Pitot Coefficient= 0.84
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (mm)s= 7.90
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)-= 2.438
Rectangular Stack

Stack Area (Square Meters)= 5.946
Stack Velocity (Actual, m/min)= 346
Flow rate (Actual, Cubic m/min)-= 2,058
Flow rate (Standard, Wet, Cubic m/min)= 1,944
Flow rate (Standard, Dry, Cubic m/min)= 1,881
Particulate Loading - Front Half

Particulate Weight (g)= 0.2141
Particulate Loading, Dry Std. (mg/cu m)= 215.6
Particulate Loading, Actual (mg/cu m)= 197.0
Emission Rate (kg/hr)= 24.31

No Back Half Analysis

C-35

PROG.=VER 06/09/89

04-30-1993
Corr. to 7%
6037.6

10:35:18

02 & 12%
21563.0

co2



FILE NAME -
RUN # -

PARTMT10
PARTICULATE/METALS

RUN 10

LOCATION - DERAMUS FIELD STATION

DATE - 3/29/93

PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
(in. H20) {(in. H20) (F)
1 0.120 1.25 75
2 0.155 1.65 75
3 0.120 1.30 78
4 0.120 1.26 77
5 0.095 1.00 77
6 0.095 1.00 77
7 0.150 1.30 77
8 0.145 1.55 78
9 0.155 1.60 77
10 0.130 1.37 79
11 0.100 1.00 78
12 0.140 1.40 79
13 0.150 1.55% 77
14 0.130 1.40 77
15 0.110 1.17 78
16 0.110 1.10 77
17 0.085 0.90 76
18 0.110 1.15 77
19 0.075 0.80 76
20 0.075 0.80 77
21 0.070 0.74 ; 77
22 0.055 0.55 { 78
23 0.075 0.75 77
24 0.080 0.81 77
25 0.055 0.53 78
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.2070 1.0568
Fraction Final Wt. Tare Wt.
{g) (g9)
PROBE RINSE 164.3569 164.2930
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-36

PROG.=VER 06/09/89

04-30-1993 10:35:19
Metexr T
In(F) Out(F)
78 .78
78 78
79 78
80 78
81 78
81 79
81 79
83 79
85 80
86 80
83 81
85 81 _
86 81
88 81
89 82
89 83
87 83
88 83
89 83
90 84
86 84
88 84
88 84
89 84
S0 85
Blank Wt. Net Wt.
(g) (g)
0.0000 0.0000
0.0000 0.1502
vVol. Net Wt.
(ml) (g)
0.0 0.0639
0.0 0.0000

-



FILE NAME - PARTMT11 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN 11 04-28-1993 16:21:02
LOCATION - DERAMUS FIELD STATION

DATE - 3/30/93

PROJECT # - 9712M-51-16

g Initial Meter Volume (Cubic Feet)= 359.953
Final Meter Volume (Cubic Feet)= 392.698
Meter Factor= 1.023
Final Leak Rate (cu ft/min)-= 0.005
Net Meter Volume (Cubic Feet)= 33.498
Gas Volume (Dry Standard Cubic Feet)= 31.793
Barometric Pressure (in Hg)= 28.66
Static Pressure (Inches H20)= -0.47

; Percent Oxygen= 20.5

< Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 12.5
Percent Water= 1.8 -
Average Meter Temperature (F)= 74
Average Delta H (in H20) = 0.86
Average Delta P (in H20) = 0.091
Average Stack Temperature (F)= 66
Dry Molecular Weight= 28.82
Wet Molecular Weights= 28.62
Average Square Root of Delta P{(in H20) = 0.2971

- % Isokinetic= 100.5

‘ Pitot Coefficient= 0.83
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (Inches)= 0.311
Stack Axis #i (Inches)-= 96.0
Stack Axis #2 (Inches)-= 96.0
Rectangular Stack

% Stack Area (Square Feet)= 64.00

R Stack Velocity (Actual, Feet/min)= 1,017
Flow Rate (Actual, Cubic ft/min)= 65,115
Flow rate (Standard, Wet, Cubic ft/min)-= 62,563
Flow Rate (Standard, Dry, Cubic ft/min)= 61,426
Particulate Loading - Front Half
Particulate Weight (g)= © 0.0497 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (gr/scf)= 0.0241 0.6740 2.4072
Particulate Loading, Actual (gr/cu ft)= 0.0227
Emission Rate {(lb/hr)= 12.67

No Back Half Analysis

C-37



* * METRIC UNITS * *
FILE NAME - PARTMTI1l
RUN # - PARTICULATE/METALS RUN 11
LOCATION - DERAMUS FIELD STATION
DATE - 3/30/93
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)= 10.192
Final Meter Volume (Cubic Meters)= 11.120
Meter Factors= 1.023
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)= 0.949
Gas Volume (Dry Standard Cubic Meters)= 0.900
Barometric Pressure (mm Hg)= 728
Static Pressure (mm H20)= -12
Percent Oxygens= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 12.5
Percent Water= 1.8
Average Meter Temperature (C)= 23
Average Delta H (mm H20)= ’ 21.7
Average Delta P (mm H20) = 2.3
Average Stack Temperature (C)-= 15
Dry Molecular Weight= 28.82
Wet Molecular Weight= ; 28.62
Average Square Root of Delta é (mm H20) = 1.4976
% Isokinetic= 100.5
Pitot Coefficient= 0.83
Sampling Time (Minutes)= 62.5
Nozzle Diameter (mm)-= 7.90
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)-= 2.438
Rectangular Stack

Stack Area (Square Meters)-= 5.946
Stack Velocity (Actual, m/min)= 310
Flow rate (Actual, Cubic m/min)= 1,844
Flow rate (Standard, Wet, Cubic m/min)= 1,772
Flow rate (Standard, Dry, Cubic m/min)= 1,739
Particulate Loading - Front Half

Particulate Weight (g)= 0.0497
Particulate Loading, Dry Std. (mg/cu m)= 55.2
Particulate Loading, Actual (mg/cu m)= 2.1
Emission Rate (kg/hr)-= 5.75

No Back Half Analysis

C-38

PROG.=VER 06/09/89
04-28-1993 16:21:02

at

P

Corr. to 7% 02 & 12% CO2°
1545.7 5520.3



FILE NAME - PARTMT11
RUN # - PARTICULATE/METALS

RUN 11

LOCATION - DERAMUS FIELD STATION

DATE - 3/30/93
PROJECT # - 9712M-51-16

Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.085 0.76 67
2 0.130 1.20 66
3 0.145 1.40 65
4 0.160 1.50 66
5 0.110 1.10 65
6 0.075 0.67 65
7 0.060 0.51 66
8 0.105 0.91 65
9 0.095 0.94 65
10 0.065 0.59 66
11 0.050 0.43 65
12 0.050 0.44 65
13 0.060 0.53 65
14 0.060 0.62 65
15 0.050 0.48 65
i6 0.070 0.63 66
17 0.080 0.75 66
-18 0.080 0.75 67
19 ¢.03S 0.95 66
20 0.095 0.96 67
21 0.095 0.95 , 66
22 0.100 0.95 | 66
23 0.130 1.20 ! 66
24 0.140 1.36 67
25 0.085 0.80 66
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.0774 1.0467 .
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 165.7405 165.7215
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000

Impinger Blank (mg/ml)= 0.

0000

C-39

PROG.=VER 06/09/89

04-28-1993

Meter T
In(F) Out(F)
66 70
68 66
68 66
70 66
71 67
72 67
72 68
73 68
73 69
74 79
73 70
75 71 —
75 71
76 71
77 72
75 73
78 74
79 74
80 74
82 75
79 76
83 77
84 77
85 78
87 78

Blank Wt. Net Wt.

(g)
0.0000

0.0000

Vol.
{(ml)
0.0
0.0

(g)
0.0000
0.0307

Net Wt.
(g)
0.0190
0.0000

16:21:02



FILE NAME - PARTMT12

RUN # - PARTICULATE/METALS RUN 12
LOCATION - DERAMUS FIELD STATION
DATE - 3/30/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)s=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=
Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Waters=

Average Meter Temperature (F)-=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weight=

°

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)=
Nozzle Diameter (Inches)-=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)-=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry std. (gr/scf)
Particulate Loading, Actual (gr/cu ft)
Emission Rate (lb/hr)=

No Back Half Analysis

C-40

Average Square Root of Delta % (in H20)=

0.98
0.094
65

28.82
28.58

0.3022
101.5

0.84
62.5
0.311
96.0
96.0

64.00

1,043
66,770
64,197
62,782

0.0705
0.0331
0.0311

17.79

PROG.=VER 06/09/89

04-28

-1993

16:24:42

**Saturated Stack**

Corr.

to 7% 02 & 12% CO2

0.9259

3.3066



* * METRIC UNITS * *
FILE NAME - PARTMT12
RUN # - PARTICULATE/METALS RUN 12
LOCATION - DERAMUS FIELD STATION
DATE - 3/30/93
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)= 7.526
Final Meter Volume (Cubic Meters)= 8.489
Meter Factor= 1.017
Final Leak Rate (cu m/min)= 0.0002
Net Meter Volume (Cubic Meters)= 0.979
Gas Volume (Dry Standard Cubic Meters)= 0.930
Barometric Pressure (mm Hg)= 728
Static Pressure (mm H20)= -12
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 18.7
Percent Water= 2.2
Average Meter Temperature (C)= 23
Average Delta H (mm H20)= 25.0
Average Delta P (mm H20)= 2.4
Average Stack Temperature (C)-= 19
Dry Molecular Weight= 28.82
Wet Molecular Weight= , 28.58
Average Square Root of Delta é (mm H20)= 1.5230
% Isokinetic= 101.5
Pitot Coefficient= 0.84
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (mm)-= 7.90
Stack Axis #1 (Meters)= 2.438
Stack Axis #2 (Meters)-= 2.438
Rectangular Stack '
Stack Area (Square Meters)= 5.946
Stack Velocity (Actual, m/min)= 318
Flow rate (Actual, Cubic m/min)= 1,891
Flow rate (Standard, Wet, Cubic m/min)= 1,818
Flow rate (Standard, Dry, Cubic m/min)= 1,778
Particulate Loading - Front Half

Particulate Weight (g)-= 0.0705
Particulate Loading, Dry Std. (mg/cu m)= 75.8
Particulate Loading, Actual (mg/cu m)-= 71.3
Emission Rate (kg/hr)= 8.08

No Back Half Analysis

C-41

PROG.=VER 06/09/89
04-28-1993

16:24:42

**Saturated Stack**

Corr.

to 7%
2123.2

02 & 12% CO2
7582.8



FILE NAME - PARTMT12 ' PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN 12 04-28-1993 16:24:42
LOCATION - DERAMUS FIELD STATICON

DATE - 3/30/93

PROJECT # - 9712M-51-16

[Ee]
nsls

Point # Delta P Delta H Stack T Meter T 18
(in. H20) (in. H20) (F) In(F) OQut(F)
1 0.090 0.94 €5 65 65
2 0.095 0.99 65 66 €5
3 0.115 1.20 65 67 65
4 0.075 0.77 66 69 66
5 0.075 0.77 65 71 66
6 0.080 0.84 65 70 68
7 0.120 1.25 65 73 68
8 0.170 1.80 65 74 68
9 0.160 1.70 65 76 69 T
10 0.130 1.38 66 79 70 i&
11 0.080 0.85 66 76 71 b
12 0.105 1.10 65 77 71 -
13 0.140 1.50 65 78 71
14 0.135 1.40 65 80 72
15 0.095 1.00 64 82 73
16 0.065 0.67 66 80 74
a7 0.085% 0.85 65 79 74
18 0.105 1.10 65 80 74
19 0.075 0.80 65 81 75
20 0.065 0.69 66 82 75 r oy
21 0.060 0.64 . 66 81 76 :
22 0.045 0.48 ( 67 81 76
23 0.055 0.59 66 82 77
24 0.065 0.62 66 82 77 -
25 0.065 0.67 66 83 77 '
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(g) (g) (g) (g) .
DRY CATCH 0.0000 0.0000 0.0000 0.0000 £
FILTER 1.0833 1.0451 0.0000 0.0382 B8
Fraction Final Wt. Tare Wt. Vol. Net Wt.
(g) (g) {ml) (g)
PROBE RINSE 160.8028 160.7705 0.0 0.0323
IMPINGERS 0.0000 0.0000 0.0 0.0000

Probe Rinse Blank {(mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-42
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FILE NAME - PARTMT13

RUN # - PARTICULATE/METALS RUN 13
LOCATION - DERAMUS FIELD STATION
DATE - 3/30/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)s=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)-=

Gas Volume (Dry Standard Cubic Feet)s=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Waters=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)-=

Dry Molecular Weight=
Wet Molecular Weight=

Average Square Root of Delta ? {in H20)

9

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)s=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)=
Emission Rate (lb/hr)=

No Back Half Analysis

C-43

80
0.65
0.208
64

28.82

28.59%:

0.4487
100.8

0.83
62.5
0.236
96.0
96.0

64.00

1,537
98,388
94,545
92,523

0.0596
0.0332
0.0312
26.30

PROG.=VER 06/09/89
04-28-1993

16:26:20

**Saturated Stack**

Corr.

to 7%
0.9288

02 & 12%
3.3170

co2



* * METRIC UNITS * *

FILE NAME - PARTMT13

RUN # - PARTICULATE/METALS RUN 13
LOCATION - DERAMUS FIELD STATION
DATE - 3/30/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)s=
Final Meter Volume (Cubic Meters)=
Meter Factor=

Final Leak Rate (cu m/min)=

Net Meter Volume (Cubic Meters)s=

Gas Volume (Dry Standard Cubic Meters)=

Barometric Pressure {(mm Hg)=
Static Pressure (mm H20)=

Percent Oxygen=
Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Waters=

Average Meter Temperature (C)=
Average Delta H (mm H20)=
Average Delta P (mm H20)=
Average Stack Temperature (C)s=

Dry Molecular Weight=
Wet Molecular Weight=

Average Square Root of Delta é (mm H20)=

% Isokinetic=

Pitot Coefficient=

Sampling Time (Minutes)=

Nozzle Diameter (mm)=

Stack Axis #1 (Meters)s=

Stack Axis #2 (Meters)s=

Rectangular Stack

Stack Area (Square Meters)=

Stack Velocity (Actual, m/min)s=

Flow rate (Actual, Cubic m/min)=

Flow rate (Standard, Wet, Cubic m/min)=
Flow rate (Standard, Dry, Cubic m/min)=

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (mg/cu m)=
Particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hr)=

No Back Half Analysis

C-44

11.132
11.950
1.023
0.0000
0.837
0.784

28.82
28.59

2.2616
100.8

0.83
62.5
5.99
2.438
2.438

5.946

469
2,786
2,677
2,620

0.0596
76.1
71.5

11.94

PROG.=VER 06/09/89 _
04-28-1993 16:26:20 -

222

**Saturated Stack** ;}

Corr. to 7% 02 & 12% CO2
2129.9 7606.7

i
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FILE NAME - PARTMT13 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN 13 04-28-1993 16:26:21
LOCATION - DERAMUS FIELD STATION

DATE - 3/30/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H Stack T Meter T
(in. H20) (in. H20) (F) In(F) Out(F)
1 0.180 0.54 66 77 .77
2 0.250 0.77 66 77 77
3 0.210 0.65 66 81 80
4 0.310 0.92 66 78 77
5 0.210 0.70 65 78 77
6 0.160 0.47 68 78 77
7 0.220 0.68 65 79 77
8 0.260 0.82 65 80 77
9 0.230 0.74 65 81 78
10 0.140 0.42 62 81 78
11 0.070 0.18 62 79 79
12 0.110 0.31 62 79 79 -
13 0.110 0.33 62 80 78
14 0.170 0.54 63 80 78
15 0.120 0.38 64 80 79
16 0.150 0.45 65 79 79
17 0.170 0.51 65 81 79
18 0.200 0.63 65 81 79
1 0.220 0.70 65 82 79
2 0.170 0.60 65 83 79
21 0.290 0.92 ) 64 82 80
22 0.330 1.05 { 64 83 80
23 0.350 1.10 64 84 80
24 0.360 1.20 64 85 80
25 0.220 0.72 64 86 81
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(g) (g) (g) {g)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 1.0933 1.0412 0.0000 0.0521
Fraction Final Wt. Tare Wt. Vol. Net Wt.
(g) (g) {ml) (g)
PROBE RINSE 171.3112 171.3037 0.0 0.0075
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank (mg/ml)= 0.0000

Impinger Blank (mg/ml)= 0.0000

C-45



FILE NAME - PARTMT14

RUN # - PARTICULATE/METALS RUN 14
LOCATION - DERAMUS FIELD STATION
DATE - 3/30/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)-=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)-=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weight=

Average Square Root of Delta B (in H20)=

o

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)=
Nozzle Diameter (Inches)=
Stack Axis #1 (Inches)-=
Stack Axis #2 (Inches)=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min) =

Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)=
Flow Rate (Standard, Dry, Cubic ft/min)=

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)-=
Particulate Loading, Actual (gr/cu ft)=
Emission Rate (lb/hr)=

No Back Half Analysis

C-46

300.458
329.370
1.017
0.006
29.403
27.633

0.1178
0.0657
0.0619

51.44

PROG.=VER 06/09/89
04-28-1993 16:27:39

**Saturated Stack**

FAARRET TX
SRR 72
pererevs

Corr. to 7% 02 & 12% CO2
1.8384 6.5656



* * METRIC UNITS * *
FILE NAME - PARTMT14
RUN # - PARTICULATE/METALS RUN 14
LOCATION - DERAMUS FIELD STATION
DATE - 3/30/93
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)= 8.508
Final Meter Volume (Cubic Meters)= 9.326
Meter Factors= 1.017
Final Leak Rate (cu m/min)-= 0.0002
Net Meter Volume (Cubic Meters)= 0.833
Gas Volume (Dry Standard Cubic Meters)s= 0.782
Barometric Pressure (mm Hg)= 726
Static Pressure (mm H20)= -14
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 19.8
Percent Water= 2.0
Average Meter Temperature (C)= 25
Average Delta H (mm H20)= 17.8
Average Delta P (mm H20)= 5.0
Average Stack Temperature (C)= 17
Dry Molecular Weight= 28.82
Wet Molecular Weights= , 28.60
Average Square Root of Delta ﬂ (mm H20)= 2.2129
% Isokinetics= 101.0
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 62.5
Nozzle Diameter (mm)-= 6.02
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)-= 2.438
Rectangular Stack

Stack Area (Square Meters)s= 5.946
Stack Velocity (Actual, m/min)= 461
Flow rate (Actual, Cubic m/min)= 2,744
Flow rate (Standard, Wet, Cubic m/min)= 2,643
Flow rate (Standard, Dry, Cubic m/min)= 2,589
Particulate Loading - Front Half

Particulate Weight (g)= 0.1178
Particulate Loading, Dry Std. (mg/cu m)= 150.6
Particulate Loading, Actual (mg/cu m)= 142.0
Emission Rate (kg/hr)= 23.35

No Back Half Analysis

C-47

PROG.=VER 06/09/89
04-28-1993

16:27:39

**Saturated Stack**

Corr.

to 7%
4215.8

02 & 12%
15056.4

Cco2



FILE NAME - PARTMT14
RUN # - PARTICULATE/METALS

RUN 14

LOCATION - DERAMUS FIELD STATION

DATE - 3/30/93

PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.210 0.75 67
2 0.210 0.75 66
3 0.200 0.72 66
4 0.220 0.79 65
5 0.180 0.65 65
6 0.170 0.61 64
7 0.180 0.63 64
8 0.190 0.64 65
9 0.420 1.51 65
10 0.210 0.76 63
11 0.270 0.97 61
12 0.260 0.93 62
13 0.290 1.05 61
1 0.270 0.97 61
15 0.240 0.85 62
16 0.170 0.60 64
17 0.150 0.53 63
‘18 0.190 0.68 62
19 0.170 0.61 62
20 0.150 0.53 63
21 0.160 0.57 63
22 0.070 0.25 ( 62
23 0.150 0.50 62
24 0.130 0.36 62
25 0.100 0.30 61
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.0604 1.0563
Fracticn Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 165.1074 164.9937
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-48

PROG.=VER 06/09/89

04-28-1993 16:27:40
Meter T
In(F) Out(F)
76 75
76 75
76 75
76 75
77 75
77 75
77 76
78 76
79 76
80 76
78 77
78 77 —
79 77
79 77
80 77
80 77
80 77
80 77
81 77
81 78
80 78
81 78
81 78
81 79
82 79
Blank Wt. Net Wt.
(g)
0.0000 0.0C0O0
0.0000 0.0041
Vol. Net Wt.
(ml)
0.0 0.1137
0.0 0.0000

L
b
[
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FILE NAME - PARTMTI1S

RUN # - PARTICULATE/METALS RUN 15
LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure {(in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weights=
Wet Molecular Weight=

Average Square Root of Delta é (in H20)

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)=
Nozzle Diameter (Inches)s=
Stack Axis #1 (Inches)-=
Stack Axis #2 (Inches)-=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)-=
Flow Rate (Actual, Cubic ft/min)=

Flow rate {(Standard, Wet, Cubic ft/min)
Flow Rate {(Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half
Particulate Weight (g)-=

Particulate Loading, Dry Std. (gr/scf)-=
Particulate Loading, Actual (gr/cu ft)s=
Emission Rate (1lb/hr)=

No Back Half Analysis

C-49

64 .00

453
28,969
29,861
29,626

0.1560
0.0868
0.0888

22.05

PROG.=VER 06/09/89
04-28-1993

16:28:50

**Saturated Stack**

Corr.

to 7%
2.4317

o2

& 12% COz2
8.6848



* *+ METRIC UNITS * *

FILE NAME - PARTMT15

RUN # - PARTICULATE/METALS RUN 15
LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93 .

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)=
Final Meter Volume (Cubic Meters)s=
Meter Factor=

Final Leak Rate (cu m/min)=

Net Meter Volume (Cubic Meters)=

Gas Volume (Dry Standard Cubic Meters)s=

Barometric Pressure {(mm Hg)=
Static Pressure (mm H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)-=
Percent Water=

Average Meter Temperature (C)=
Average Delta H (mm H20)=
Average Delta P (mm H20)=
Average Stack Temperature (C)=

Dry Molecular Weights=
Wet Molecular Weight=

i

Average Square Root of Delta J (mm H20) =

[

% Isokinetic=

Pitot Coefficient=

Sampling Time (Minutes)-=
Nozzle Diameter (mm)-=

Stack Axis #1 (Meters)=
Stack Axis #2 (Meters)=
Rectangular Stack

Stack Area (Square Meters)=

Stack Velocity (Actual, m/min)
Flow rate (Actual, Cubic m/min)

Flow rate (Standard, Wet, Cubic m/min)=

Flow rate (Standard, Dry, Cubic m/min)
Particulate Loading - Front Half

Particulate Weight (g)=

Particulate Loading, Dry Std. (mg/cu m)=

Particulate Loading, Actual {(mg/cu m)=
Emission Rate (kg/hr)=

No Back Half Analysis

C-50

12.051
12.840
1.023
0.0001
0.807
0.783

28.82
28.73

0.7063
99.9

0.82
62.5
10.64
2.438
2.438

5.946

138
820
846
839

0.1560
199.2
203.6
10.01

PROG.=VER 06/09/89
04-28-1993 16:28:50

**Saturated Stack**

Corr. to 7% 02 & 12% COZ2
5576 .6 19916.3

REFTTT
Fot



FILE NAME
RUN #
LOCATION -

PARTMT15

DERAMUS FIELD STATION

DATE - 4/2/93

PROJECT #

g2

Point #

(Ve Re < RN B )RRV I S VO B Oy ol

Fraction

DRY CATCH
FILTER

Fraction

PROBE RINSE

IMPINGERS

Probe Rinse Blank
Impinger Blank

5

9712M-51-16

Delta P Delta H
(in. H20) (in. H20)
0.015% 0.43
0.015 0.44
0.030 0.93
0.030 0.96
0.015 0.48
0.035 1.15
0.020 0.64
0.030 0.94
0.030 0.94
0.015 0.43
0.015 0.44
0.015 0.42
0.010 0.25
0.020 0.61
0.010 0.26
0.020 0.63
0.015- 0.45
0.025 0.82
0.020 0.61
0.015 0.45
0.020 0.61
0.020 0.64 |
0.030 0.95
0.020 0.61
0.015 0.46
Final wt. T
(g}
0.0000 0.
1.1608 1.
Final Wt. T
{(g)
162.0554 162.
0.0000 0.
(mg/ml)= 0.00
(mg/ml)= 0.0000

PARTICULATE/METALS RUN 15

Stack T
(F)
34
35
35
35
35
37
37
36
37
36
36
38
38
39
38
39
39
43
41
40
41
41
40
41
40

are Wt.
(g)
0000
0555

are Wt.
(g9)
0047
0000

00

C-51

04-28-1993 16:28:51
Meter T
In(F) Out(F)
62 60
62 60
63 61
63 61
64 61
66 €5
66 65
67 65
68 65
70 66
69 67
71 67 -
72 68
72 69
74 69
72 70
75 71
76 71
77 72
78 73
76 74
79 74
80 75
82 76
82 76
Blank Wt. Net Wt.
(g) (g)
0.0000 0.0000
0.0000 0.1053
vol. Net Wt.
{ml) (g)
0.0 0.0507
0.0 0.0000

PROG.=VER 06/09/89



FILE NAME - PARTMT16

RUN # - PARTICULATE/METALS RUN 16
LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume {(Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)s=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=
Percent Carbon Dioxide=
Moisture Collected (ml)-=
Percent Water=

Average
Average
Average
Average

Meter Temperature (F)=
Delta H (in H20)=
Delta P (in H20)=
Stack Temperature (F)=
Dry Molecular
Wet Molecular

Weight=
Weight=

Average Square Root of Delta

p(’ (in H20)
% Isokinetic=
Pitot Coefficient=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)=
Rectangular Stack
Stack Area (Square Feet)=
Feet/min) =

Stack Velocity (Actual,

Flow Rate (Actual, Cubic ft/min)=
Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half

Particulate Weight (g)=
Particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)=
Emission Rate (lb/hr)-=

No Back Half Analysis

C-52

PROG.=VER 06/09/89
04-28-1993 16:29:47

**Saturated Stack**

39 8

28.82
28.73.

0.1385 L
99.9
E
0.83 ‘
62.5
0.420
96.0
96.0

64.00

X .A*fg

< nApAA
[ired)

458
29,330
30,087
29,843

to 7% 02 & 12% CO2
1.6461 5.8790

0.1069 Corr.
0.0588
0.0598

15.04

TS




* * METRIC UNITS * *
FILE NAME - PARTMT16 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN 16 04-28-1993 16:29:48
LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93
PROJECT # - 9712M-51-16

Vo S F

Initial Meter Volume (Cubic Meters)= 9.404
Final Meter Volume (Cubic Meters)= 10.210
Meter Factor= 1.017
Final Leak Rate (cu m/min)-= 0.0001
Net Meter Volume (Cubic Meters)-= 0.820
Gas Volume (Dry Standard Cubic Meters)-= 0.793
Barometric Pressure (mm Hg)= 737
Static Pressure (mm H20)= -3
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 5.5 -
Percent Water= 0.8 **Saturated Stack**
Average Meter Temperature (C)-= 2l
Average Delta H (mm H20)= 17.5
Average Delta P {(mm H20)= 0.5
Average Stack Temperature (C)-= 4
Dry Molecular Weight= 28.82
Wet Molecular Weight= . 28.73
Average Square Root of Delta J (mm H20)= 0.6979
N % Isockinetic= 99.9
Pitot Coefficient= 0.83
Sampling Time (Minutes)s= 62.5
Nozzle Diameter {mm)= 10.67
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)-= 2.438
Rectangular Stack
Stack Area (Square Meters)= 5.946
Stack Velocity (Actual, m/min)= 140
Flow rate (Actual, Cubic m/min)= 831
Flow rate (Standard, Wet, Cubic m/min)= 852
Flow rate (Standard, Dry, Cubic m/min)= 845
Particulate Loading - Front Half
Particulate Weight (g)= 0.1069 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 134.8 3774.9 13481.9
Particulate Loading, Actual (mg/cu m)= 137.1
Emission Rate (kg/hr)= 6.83

No Back Half Analysis

C-53



FILE NAME - PARTMT16 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN 16 04-28-1993 16:29:48
LOCATION - DERAMUS FIELD STATION

DATE - 4/2/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H Stack T Meter T ‘ %g
(in. H20) (in. H20) (F) In{F) Out(F)
1 0.020 0.65 34 62 .61 .
2 0.02% 0.91 35 63 62 :
3 0.020 0.73 36 63 62
4 0.020 0.74 36 63 62
5 0.015 0.54 37 65 64
(S} 0.015 0.54 38 66 65
7 0.013 0.47 38 66 65
8 0.030 0.70 36 66 65
9 0.025 0.91 38 67 65 -
10 0.020 0.75 39 69 66 L
11 0.012 0.44 42 70 67 e
12 0.009 0.31 39 70 67 -
13 0.025 0.90 39 71 68 :
14 0.022 0.80 40 72 68 ;
15 0.020 0.72 40 73 69
16 0.022 0.80 38 75 70
.17 0.015 0.54 39 75 71 L
18 0.025 0.90 39 76 71 i
19 0.027 0.96 41 77 72
20 0.025 0.89 41 78 72 o
21 0.019 0.68 ; 40 77 74 Cd
22 0.010 0.37 ( 40 78 74
23 0.010 0.34 41 79 75
24 0.025 0.85 41 80 75 il
25 0.022 0.77 41 81 75 T
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(g9) (g) (9) (g) .
DRY CATCH 0.0000 0.0000 0.0000 0.0000 }w
FILTER 1.1242 1.0579 0.0000 0.0663 i
Fraction Final Wt. Tare Wt. Vol. Net Wt.
(g) (g) {ml) (g9)
PROBE RINSE 165.3726 165.3320 0.0 0.0406
IMPINGERS 0.0000 0.0000 0.0 0.0000

Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-54
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FILE NAME - PARTMT17 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN NO. 17 04-28-1993 16:30:50
LOCATION -~ DERAMUS FIELD STATION

DATE - 4/2/93

PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Feet)= 453.934
Final Meter Volume (Cubic Feet)= 488.887
Meter Factor= 1.023
Final Leak Rate (cu ft/min)= 0.005
Net Meter Veolume (Cubic Feet)= 35.757
Gas Volume (Dry Standard Cubic Feet)= 34.024
Barometric Pressure (in Hg)= 29.03
Static Pressure (Inches H20)= -0.13
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 1.7
Percent Water= 0.2 -
Average Meter Temperature (F)= 80
Average Delta H (in H20) = 0.98
Average Delta P (in H20) = 0.015
Average Stack Temperature (F)-= 47
Dry Molecular Weight= 28.82
Wet Molecular Weights= 28.79
Average Square Root of Delta q!(in H20) = 0.1223
% Isokinetic= ©9.4
Pitot Coefficient= 0.82
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (Inches)-= 0.500
Stack Axis #1 (Inches)= 96.0
Stack Axis #2 (Inches)= 96.0
Rectangular Stack

Stack Area (Square Feet)= 64.00
Stack Velocity (Actual, Feet/min)= 399
Flow Rate (Actual, Cubic ft/min)= 25,513
Flow rate (Standard, Wet, Cubic ft/min)= 25,777
Flow Rate (Standard, Dry, Cubic ft/min)= 25,717
Particulate Loading - Front Half

Particulate Weight (g)-= 0.1098 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (gr/scf)= 0.0497 1.3916 4.9700
Particulate Loading, Actual (gr/cu ft)= 0.0501
Emission Rate (lb/hr)= 10.95

No Back Half Analysis
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* * METRIC UNITS * *
FILE NAME - PARTMT17
RUN # - PARTICULATE/METALS RUN NO. 17
LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93
PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Meters)= 12.854
Final Meter Volume (Cubic Meters)= 13.843
Meter Factor= 1.023
Final Leak Rate (cu m/min)-= 0.0001
Net Meter Volume (Cubic Meters)= 1.012
Gas Volume (Dry Standard Cubic Meters)= 0.963
Barometric Pressure (mm Hg)= 737
Static Pressure (mm H20)= -3
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)-= 1.7
Percent Waters= 0.2
Average Meter Temperature (C)= 26
Average Delta H (mm H20)= 24.8
Average Delta P (mm H20)= 0.4
Average Stack Temperature (C)= 8
Dry Molecular Weight= 28.82
Wet Molecular Weight= 28.79
{

Average Square Root of Delta ® (mm H20)= 0.6165
% Isckinetic= 99.4
Pitot Coefficient= 0.82
Sampling Time (Minutes)= 62.5
Nozzle Diameter (mm)= 12.70
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)= 2.438
Rectangular Stack

Stack Area (Square Meters) = 5.946
Stack Velccity (Actual, m/min)= 122
Flow rate (Actual, Cubic m/min)= 722
Flow rate (Standard, Wet, Cubic m/min)-= 730
Flow rate (Standard, Dry, Cubic m/min)= 728
Particulate Loading - Front Half

Particulate Weight (g)= 0.1098
Particulate Loading, Dry Std. (mg/cu m)= 114.0
Particulate Loading, Actual (mg/cu m)= 114.8
Emission Rate (kg/hr)= 4.97

No Back Half Analysis
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Corr. to 7% 02 & 12% CO2
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FILE NAME - PARTMT17
RUN # - PARTICULATE/METALS

RUN NO. 17

LOCATION - DERAMUS FIELD STATION

DATE - 4/2/93

PROJECT # - 9712-51-16
Point # Delta P Delta H Stack T
{(in. H20) (in. H20) (F)
1 0.015 0.94 46
2 0.020 1.30 47
3 0.025 1.63 46
4 0.020 1.30 46
5 0.015 0.90 47
6 0.025 1.64 45
7 0.015 0.90 46
8 0.025 1.60 46
9 0.015 0.90 46
10 0.010 0.57 47
11 0.005 0.30 46
12 0.015 0.93 47
13 0.010 0.63 46
14 0.015 0.94 46
15 0.015 0.97 46
16 0.015 0.95 48
17 0.010 0.64 48
18 0.015 0.93 50
i5 0.010 0.63 48
20 0.010 0.63 47
21 0.015 0.93 , 48
22 0.010 0.62 | 47
23 0.020 1.30 49
24 0.020 1.40 47
25 0.015 0.93 47
Fraction Final Wt. Tare Wt.
(q) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.1059 1.0421
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 164 .8273 164.7813
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-57

Me
In(F)
78
78
78
79
80
79
80
80
81
82
79
80
81
81
82
79
81
82
82
83
80
82
83
84
86

Blank
(g)

0.0000

0.0000

Vol.
ml)
0

(
0.
0.0

PROG.=VER 06/09/89
04-28-1993

ter T

out (F)
.78
78
78
78
78
78
78
78
78
78
78
78 -
78
78
78
78
78
78
78
78
78
79
79
80
79

Net Wt.
(g)

0.0000

0.0638

Wt.

Net Wt.
(g)
0.0460
0.0000

16:30:51



FILE NAME - PARTMT18

RUN # - PARTICULATE/METALS RUN NO. 18
LOCATION - DERAMUS FIELD STATION

DATE - 4/2/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)s=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume {(Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Waters=

Average Meter Temperature (F)s=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weight=

L3

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)-=
Stack Axis #1 (Inches)-=
Stack Axis #2 (Inches)=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half
Particulate Weight (g)-=

Particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)s=
Emission Rate (1lb/hr)=

No Back Half Analysis

C-58

Average Square Root of Delta gy(in H20) =

361.022
392.892
1.017
0.005
32.412
30.815

28.82
28.74

0.1080
100.2

0.83
62.5
0.500
96.0
96.0

64.00

360
23,047
23,267
23,101

0.1146
0.0573
0.0574

11.34

PROG.=VER 06/09/89
04-28-1993 16:31:53

&

Corr. to 7% 02 & 12% COz2
1.6036 5.7272
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* * METRIC UNITS * *
FILE NAME - PARTMT18 '
RUN # - PARTICULATE/METALS RUN NO. 18
LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93
PROJECT # - S9712M-51-16

Initial Meter Volume (Cubic Meters)s= 10.223
Final Meter Volume (Cubic Meters)= 11.125
Meter Factors= 1.017
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)= 0.918
Gas Volume (Dry Standard Cubic Meters)= 0.873
Barometric Pressure (mm Hg)= 737
Static Pressure (mm H20)= -3
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 4.7
Percent Water= 0.7
Average Meter Temperature (C)= 26
Average Delta H (mm H20)= 22.1
Average Delta P (mm H20)-= 0.3
Average Stack Temperature (C)= 8
Dry Molecular Weights= 28.82
Wet Molecular Weight= ) 28.74
Average Square Root of Delta g (mm H20) = 0.5441
% Isokinetic= 100.2
Pitot Coefficient= 0.83
Sampling Time (Minutes)= - 62.5
Nozzle Diameter (mm)= 12.70
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)-= 2.438
Rectangular Stack

Stack Area (Square Meters)= 5.946
Stack Velocity (Actual, m/min)-= 110
Flow rate (Actual, Cubic m/min)= 653
Flow rate (Standard, Wet, Cubic m/min)= 659
Flow rate (Standard, Dry, Cubic m/min)= 654
Particulate Loading - Front Half

Particulate Weight (g)= 0.1146
Particulate Loading, Dry Std. (mg/cu m)= 131.3
Particulate Loading, Actual (mg/cu m)s= 131.6
Emission Rate (kg/hr)= 5.15

No Back Half Analysis

C-59

PROG.=VER 06/09/89

04-28

Corr.

-1993

to 7%
3677.4

16:31:53

02 & 12%
13133.7

COo2



FILE NAME - PARTMT18 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN NO. 18 04-28-1993 16:31:54
LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93
PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T Meter T
(in. H20) ({(in. H20) (F) In(F) Out(F)
1 0.010 0.73 47 79 .78
2 0.005 0.30 47 78 78
3 0.015 1.00 46 78 78
4 0.015 0.97 48 78 78
5 0.005 0.35 47 79 78
6 0.010 0.70 46 78 77
7 0.015 1.10 477 79 78
8 0.015 1.10 47 79 78
9 0.015 1.08 47 80 78
10 0.013 0.95 47 81 78
11 0.005 0.35 47 79 78
12 0.015 1.10 47 80 78 -
13 0.025 1.90 477 81 78
14 0.015 1.10 48 83 78
15 0.014 1.03 48 83 78
16 0.005 0.35 47 84 79
17 0.015 1.10 47 81 78
18 0.020 1.45 47 82 78
19 0.010 0.70 47 84 78
20 0.014 0.98 48 84 79
21 0.015 1.05 ; 49 82 79
22 0.005 0.34 ( 47 83 79
23 0.010 0.65 47 83 79
24 0.015 1.00 46 83 79
25 0.005 0.34 47 84 79
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
{(g) (g) (g) (g)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 1.1463 1.0559 0.0000 0.0904
Fraction Final Wt. Tare Wt. vVol. Net Wt.
(g) {(g) {ml) {g)
PROBE RINSE 160.5832 160.5590 0.0 0.0242
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-60
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FILE NAME - PARTMT1S

RUN # - PARTICULATE/METALS RUN NO. 19
LOCATION - DERAMUS FIELD STATION
DATE - 4/5/93

PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Feet)= ~489.166
Final Meter Volume (Cubic Feet)= 531.831
Meter Factors= 1.023
Final Leak Rate (cu ft/min)-= 0.005
Net Meter Volume (Cubic Feet)= 43.646
Gas Volume (Dry Standard Cubic Feet)-= 42.764
Barometric Pressure (in Hg)= 29.80
Static Pressure (Inches H20)= -0.13
Percent Oxygens= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)-= 9.9
Percent Water= 0.9
Average Meter Temperature (F)-= 79
Average Delta H (in H20)= 1.50
Average Delta P (in H20)= 0.024
Ayverage Stack Temperature (F)= 43
Dry Molecular Weight= 28.82
Wet Molecular Weights= 28.72
Average Square Root of Delta q'(in H20) = 0.1539
% Isokinetic= 100.2
Pitot Coefficient= 0.82
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (Inches)= 0.495
Stack Axis #1 (Inches)-= : 96.0
Stack Axis #2 {(Inches)= 96.0
Rectangular Stack

Stack Area (Square Feet)= 64 .00
Stack Velocity (Actual, Feet/min)= 494
Flow Rate (Actual, Cubic ft/min)= 31,616
Flow rate (Standard, Wet, Cubic ft/min)= 33,018
Flow Rate (Standard, Dry, Cubic ft/min)= 32,705
Particulate Loading - Front Half

Particulate Weight (g)= 0.1660
Particulate Loading, Dry Std. (gr/scf)= 0.0598
Particulate Loading, Actual (gr/cu ft)= 0.0618
Emission Rate (lb/hr)= 16.75

No Back Half Analysis

C-61
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**Saturated Stack**

Corr.

to 7%
1.6738

‘02 & 12% CO2

5.9779



* * METRIC UNITS * *

FILE NAME - PARTMT1S

RUN # - PARTICULATE/METALS RUN NO. 19
LOCATION - DERAMUS FIELD STATION
DATE - 4/5/93

PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Meters)=
Final Meter Volume (Cubic Meters)=
Meter Factcr=

Final Leak Rate (cu m/min)=

Net Meter Volume (Cubic Meters)=

Gas Volume (Dry Standard Cubic Meters)=

Barometric Pressure (mm Hg)=
Static Pressure (mm H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Waters=

Average Meter Temperature (C)=
Average Delta H (mm H20)=
Average Delta P (mm H20)=
Average Stack Temperature (C)-=

Dry Molecular Weight=
Wet Molecular Weight=

Average Square Root of Delta é {(mm H20)=

9,

% Isokinetic=

Pitot Coefficient=

Sampling Time (Minutes)s=
Nozzle Diameter (mm)=

Stack Axis #1 (Meters)=
Stack Axis #2 (Meters)=
Rectangular Stack

Stack Area (Square Meters)=

Stack Velocity (Actual, m/min}=
Flow rate (Actual, Cubic m/min)=
Flow rate (Standard, Wet, Cubic m/min)=
Flow rate (Standard, Dry, Cubic m/min)=

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (mg/cu m)=
Particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hr)=

No Back Half Analysis

C-62

13.851
15.0589
1.023
0.0001
1.236
1.211

28.82
28.72

0.7756
100.2

0.82
62.5
12.57
2.438
2.438

5.946

151
895
935
926

0.1660
137.1
141.8

7.61

PROG.=VER 06/09/89

04-28

Corr.

-1993

to 7%
3838.4

16:32:48

**Saturated Stack**

02 & 12%
13708.6

Cco2



FILE NAME - PARTMT19 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN NO. 189 04-28-1993 16:32:49
LOCATION - DERAMUS FIELD STATION

DATE - 4/5/93

PROJECT # - 9712-51-16

g Point # Delta P Delta H Stack T Meter T
(in. H20) (in. H20) (F) In(F) Out(F)
1 0.025 1.38 40 72 71
2 0.030 1.80 41 72 71
3 0.030 1.90 41 73 71
4 0.025 -1.60 41 76 72
5 0.025 1.60 41 77 72
6 0.040 2.60 41 75 73
7 0.025 1.60 43 78 73
8 0.035 2.25 43 79 73
S 0.025 1.60 43 81 74
10 0.020 1.25 43 82 74
11 0.020 1.25 43 78 75
12 0.020 1.25 43 81 76 -
13 0.025 1.60 43 82 76
14 0.030 1.90 43 83 76
15 0.015 0.91 43 85 77
16 0.020 1.20 45 81 78
17 0.015 0.91 46 84 78
18 0.020 1.20 45 85 78
19 0.020 1.20 46 86 79
20 0.025 1.60 45 87 80
21 0.020 1.25 . 45 83 80
22 0.020 1.25 [ 46 85 80
- 23 0.025 1.60 45 86 81
“ 24 0.025 1.50 45 87 80
25 0.020 1.20 45 88 81
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(g) (g) (g) (g)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 1.1801 1.0561 0.0000 0.1340
Fraction Final Wt. Tare Wt. vVol. Net Wt.
, (g) (g) {ml) (9)
PROBE RINSE 166.3026 166.2706 0.0 0.0320
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank (mg/ml)= 0.0000

Impinger Blank (mg/ml)= 0.0000
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FILE NAME - PARTMT20

RUN # - PARTICULATE/METALS RUN NO. 20
LOCATION - DERAMUS FIELD STATION
DATE - 4/5/93

PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate {(cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)-=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weight=

¥ Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)s=
Stack Axis #1 (Inches)=
Stack BAxis #2 (Inches)=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)s=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half

Particulate Weight (g)=
Particulate Loading, Dry Std. (gr/scf)
Particulate Loading, Actual (gr/cu ft)
Emissicn Rate (lb/hr)=

No Back Half Analysis

C-64

Average Square Root of Delta ? (in H20)=

28.82
28.77

0.1434
99.7

0.83
62.5
0.495
96.0
%6.0

64.00

471
30,156
31,334
31,196

0.1668
0.0633
0.0655

16.93

‘._.»_.-_.1,

——

PROG.=VER 06/09/89
04-28-1993

16:33:52

T

to 7% 02 & 12% CO2
1.7727 6.3311
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* * METRIC UNITS * *
FILE NAME - PARTMT20 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN NO. 20 04-28-1993 16:33:52
LOCATION - DERAMUS FIELD STATION
DATE - 4/5/93

% PROJECT # - 9712-51-16
Initial Meter Volume (Cubic Meters)= 11.138
Final Meter Volume (Cubic Meters)= 12.294
Meter Factor= 1.017
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)= 1.175
Gas Volume (Dry Standard Cubic Meters)= 1.149
Barometric Pressure (mm Hg)= 757
Static Pressure (mm H20)= -3
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Ccllected (ml)= 3.8 -
Percent Waters= 0.4
Average Meter Temperature (C)= 26
Average Delta H (mm H20) = 34.7
Average Delta P (mm H20) = 0.5
Average Stack Temperature (C)= 8
Dry Molecular Weights= 28.82
Wet Molecular Weight= ) 28.77
Average Square Root of Delta J (mm H20)= 0.7227

- o , .
% Isokinetic= 99.7
Pitot Coefficient= 0.83
Sampling Time (Minutes)= 62.5
Nozzle Diameter (mm)= 12.57
Stack Axis #1 (Megers)s= 2.438
Stack Axis #2 (Meters)= 2.438
Rectangular Stack
Stack Area (Square Meters)s= 5.946
Stack Velocity (Actual, m/min)-= 144
Flow rate (Actual, Cubic m/min)= 854
Flow rate (Standard, Wet, Cubic m/min)= 887
Flow rate (Standard, Dry, Cubic m/min)= 883
Particulate Loading - Front Half
Particulate Weight (g)= 0.1668 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 145.2 4065.3 14518.8
Particulate Loading, Actual (mg/cu m)= 150.1
Emission Rate (kg/hr)= 7.68

No Back Half Analysis

C-65



FILE NAME -
RUN # - PARTICULATE/METALS RUN NO. 20
LOCATION - DERAMUS FIELD STATION

DATE - 4/5/93

PROJECT # - 9712-51-16

PARTMT20

Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.014 0.98 41
2 0.024 1.68 43
3 0.019 1.30 43
4 0.01e 1.05 44
5 0.020 1.30 45
6 0.018 1.20 46
7 0.017 1.00 45
8 0.026 1.70 45
9 0.029 1.90 46
10 0.028 1.85 47
11 0.018 1.20 47
12 0.022 1.45 46
13 0.028 1.80 477
14 0.025 1.77 47
15 0.022 1.50 47
16 0.027 1.85 47
17 0.019 1.20 48
18 0.020 1.20 47
19 0.025 1.20 47
20 0.024 1.50 48
21 0.019 1.35 ) 48
22 0.012 0.85 ( 46
23 0.020 1.40 46
24 0.014 0.96 46
25 0.015% 0.96 47
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.1890 1.0492
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 160.8827 160.8557
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-66

PROG.=VER 06/09/89

04-28-1993 16:33:53
Meter T
In(F) Out(F)
73 72
74 72
74 73
75 73
76 73
78 74
78 74
79 75
80 75
82 76
84 77
82 77 -
83 77
84 78
86 78
85 79
87 79
86 80
87 80
88 81
89 81
85 81
86 81
86 81
87 81
Blank Wt. Net Wt.
(g) (g)
0.0000 0.0000
0.0000 0.1398
vol. Net Wt.
(ml)
0.0 0.0270
0.0 0.0000

b

\
i



FILE NAME - PARTMT21

RUN # - PARTICULATE/METALS RUN NO. 21
LOCATION - DERAMUS FIELD STATION
DATE - 4/5/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20) =

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weights=

Average Square Root of Delta q‘(in H20)

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)-=
Stack Axis #1 (Inches)-=
Stack Axis #2 (Inches)-=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min})=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half
Particulate Weight (g)-=

Particulate Loading, Dry Std. (gr/scf)-=
Particulate Loading, Actual (gr/cu ft)=
Emission Rate (lb/hr)=

No Back Half Analysis

C-67

532.311
558.762
1.023
0.001
27.059
26.040

29.30
-1.20

HUWOo o
O o um

78
0.54
0.182
51

28.82
28.72

0.4207
100.0

0.82
62.5
0.236
96.0
96.0

64.00

1,374
87,958
88,677
87,820

0.1022
0.0604
0.0603

45.49

PROG.=VER 06/09/89

04-28

‘Corr.

-1983

to 7%
1.6924

16:34:51

02 & 12%
6.0444

co2



* * METRIC UNITS * *
FILE NAME - PARTMT21 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN NO. 21 04-28-1993 16:34:51
LOCATION - DERAMUS FIELD STATION
DATE - 4/5/93
PROJECT # - 9712M-51-16

23

Initial Meter Volume (Cubic Meters)= 15.073

Final Meter Volume (Cubic Meters)= 15.822

Meter Factor= 1.023

Final Leak Rate (cu m/min)= 0.0000

Net Meter Volume (Cubic Meters)= 0.766

Gas Volume (Dry Standard Cubic Meters)s= 0.737

Barometric Pressure (mm Hg)= 744

Static Pressure (mm H20)= -30

Percent Oxygens= 20.5 ;
Percent Carbon Dioxide= 0.0 :
Moisture Collected (ml)-= 5.4 -

Percent Waters= 1.0

Average Meter Temperature (C)s= 25

Average Delta H (mm H20)= 13.7

Ayerage Delta P (mm H20)= 4.6

Average Stack Temperature (C)= 11 i
Dry Molecular Weight= 28.82

Wet Molecular Weight= , 28.72

Average Square Root of Delta J (mm H20) = 2.1201

% Isokinetics= 100.0 e
Pitot Coefficient= 0.82

Sampling Time (Minutes)-= 62.5

Nozzle Diameter (mm)= 5.99

Stack Axis #1 (Meters)= 2.438

Stack Axis #2 (Meters)= 2.438

Rectangular Stack

Stack Area (Square Meters)= 5.946

Stack Velocity (Actual, m/min)= 419

Flow rate {(Actual, Cubic m/min)-= 2,491

Flow rate (Standard, Wet, Cubic m/min)= 2,511

Flow rate (Standard, Dry, Cubic m/min)= 2,487

Particulate Loading - Front Half

Particulate Weight (g)= 0.1022 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 138.6 3881.2 13861.3
Particulate Loading, Actual (mg/cu m)= 138.3

Emission Rate (kg/hr)= 20.65

No Back Half Analysis
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FILE NAME - PARTMT21 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN NO. 21 04-28-1993 16:34:51
LOCATION - DERAMUS FIELD STATION

DATE - 4/5/93

PROJECT # - 9712M-51-16

% Point # Delta P Delta H Stack T Meter T
(in. H20) (in. H20) (F) In(F) Out(F)
1 0.200 0.62 51 78 .78
2 0.250 0.78 50 77 77
3 0.210 0.62 48 76 77
4 0.270 0.82 50 77 77
5 0.150 0.43 51 77 77
6 0.150 0.42 51 77 76
7 0.220 0.63 50 77 76
8 0.210 0.63 51 77 76
9 0.220 0.63 50 77 76
10 0.120 0.33 50 78 76
11 0.100 0.22 52 79 76
12 0.120 0.33 52 78 77 -
13 0.23C 0.74 51 79 77
14 0.130 0.40 50 79 77
15 0.070 0.19 53 80 77
16 0.190 0.57 52 80 77
.17 0.160 0.47 51 79 77
18 0.200 0.61 52 80 77
19 0.150 0.44 51 80 77
20 0.100 0.26 52 80 78
21 0.170 0.50 ) S3 78 78
22 0.230 0.73 | 5S4 79 78
- 23 0.290 0.94 ' 51 80 78
E 24 0.280 0.88 54 81 78
25 0.130 0.34 53 82 78
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(g) (g) (g) (g)
'§ DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 1.1116 1.0489 0.0000 0.0627
Fraction Final Wt. Tare Wt. vol. Net Wt.
(g) (g) (ml) (g)
PROBE RINSE 167.7959 167.7564 0.0 0.0395
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank (mg/ml)= 0.0000

Impinger Blank (mg/ml)= 0.0000
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FILE NAME - PARTMT22

RUN # - PARTICULATE/METALS RUN NO. 22
LOCATION - DERAMUS FIELD STATION

DATE - 4/5/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)s=
Average Delta H (in H20)=
Average Delta P (in H20)-=
Average Stack Temperature (F)s=

Dry Molecular Weights=
Wet Molecular Weight=

average Square Root of Delta ? (in H20) =

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)=
Nozzle Diameter (Inches)-=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)=

Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)s=
Flow Rate (Standard, Dry, Cubic ft/min)=
Particulate Loading - Front Half

Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)='

Particulate Loading, Actual (gr/cu ft)=
Emission Rate {(lb/hr)=

No Back Half Analysis

C-70

0.4244
99.6

0.83
62.5
0.235
96.0
96.0

64.00

1,420
90,875
91,403
90,160

0.1333
0.0777
0.0770

60.03

PROG.=VER 06/09/89
04-28-1993

16:36:05

**Saturated Stack**

Corr.

to 7% 02 & 12% CO2

2.1753

7.7688

Llaaaei




* * METRIC UNITS * *
FILE NAME - PARTMT22 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN NO. 22 04-28-1993 16:36:06
LOCATION - DERAMUS FIELD STATION

DATE - 4/5/93

%- PROJECT # - 9712M-51-16
Initial Meter Volume (Cubic Meters)= 12.305
Final Meter Volume (Cubic Meters)= 13.068
Meter Factor= 1.017
Final Leak Rate {(cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)= 0.775
Gas Volume (Dry Standard Cubic Meters)-= 0.748
Barometric Pressure (mm Hg)= 744
Static Pressure (mm H20)= -30
Percent Oxygens= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 8.5 -
Percent Waters= 1.4 **Saturated Stack**
Average Meter Temperature (C)= 25
Average Delta H (mm H20)= 15.9
Average Delta P (mm H20) = 4.7
Average Stack Temperature (C)= 11
Dry Moclecular Weights= 28.82
Wet Molecular Weights= 28.67
Average Square Root of Delta é (mm H20)= 2.1390
L) ° . .
- % Isokinetic= 99.6
Pitot Coefficient= 0.83
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (mm)= ‘ 5.97
Stack Axis #1 (Meters)s= 2.438
Stack Axis #2 (Meters)= 2.438
L Rectangular Stack
# Stack Area (Square Meters)= 5.946
Stack Velocity (Actual, m/min)= 433
Flow rate (Actual, Cubic m/min)= 2,573
Flow rate (Standard, Wet, Cubic m/min)= 2,588
Flow rate (Standard, Dry, Cubic m/min)-= 2,553
Particulate Loading - Front Half
Particulate Weight (g)= C 0.1333 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 178.2 4988 .4 17815.7
Particulate Loading, Actual (mg/cu m)= 176.7
Emission Rate (kg/hr)= 27.25

No Back Half Analysis
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FILE NAME - PARTMT22

RUN # - PARTICULATE/METALS RUN NO. 22
LOCATION - DERAMUS FIELD STATION

DATE - 4/5/93

PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.250 0.90 52
2 0.160 0.60 52
3 0.120 0.45 50
4 0.240 0.89 52
5 0.180 0.63 53
6 0.210 0.75 51
7 0.170 0.59 51
8 0.260 0.90 52
9 0.330 1.15 52
10 0.270 0.90 51
11 0.150 0.50 s3
12 0.140 0.45 53
13 0.270 0.85% 53
14 0.310 1.00 53
15 0.200 0.60 54
16 0.110 0.33 53
17 0.140 0.40 53
18 0.170 0.55 54
1% 0.150 0.50 S3
20 0.220 0.73 52
21 0.090 0.33 ) 53
22 0.140 0.49 ( 53
23 0.080 0.25 52
24 0.170 0.55 53
25 0.120 0.35 55
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.1173 1.0440
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 160.7760 160.7160
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000
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PROG.=VER 06/09/89

04-28-1993 16:36:06
Meter T
In(F) Out(F)
77 76
75 76
75 75
75 75
75 75
76 75
76 75
76 75
76 75
78 75
77 75
78 75 -
78 75
78 75
79 75
78 76
77 75
78 76
78 76
79 76
79 76
78 76
78 76
79 76
79 76
Blank Wt. Net Wt.
(g) :
0.0000 0.0000
0.0000 0.0733
vVol. Net Wt.
(ml)
0.0 0.0600
0.0 0.0000
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FILE NAME - PARTMT23

RUN # - PARTICULATE/METALS RUN NO. 23
LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)-=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume {(Dry Standard Cubic Feet}=

Barometric Pressure (in Hg)=
Static Pressure {(Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature  (F)=

Cry Molecular Weights=
Wet Molecular Weight=

Average Square Root of Delta P (in H20)

% Isokinetic= !

Pitot Coefficient=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)-=
Stack Axis #1 (Inches)-=
Stack Axis #2 (Inches)-=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)s=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)=
Emission Rate (lb/hr)-=

No Back Half Analysis

C-73

558.997

0.0771
0.0465
0.0481

33.89

PROG.=VER 06/09/89
04-28-1993

16:37:08

**Saturated Stack**

Corr.

to 7%
1.3011

02 & 12%
4.6467

Cco2



* * METRIC UNITS * *

FILE NAME - PARTMT23

RUN # - PARTICULATE/METALS RUN NO. 23
LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Metexrs)s=
Final Meter Volume (Cubic Meters)=
Meter Factor=

Final Leak Rate (cu m/min)=

Net Meter Volume (Cubic Meters)=

Gas Volume (Dry Standard Cubic Meters)=

Barometric Pressure (mm Hg)=
Static Pressure (mm H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (C)=
Average Delta H (mm H20)=
Average Delta P (mm H20)=
Average Stack Temperature (C)=

Dry Molecular Weight=
Wet Molecular Weights=

Average Square Root of Delta é (mm H20) =

[

% Isokinetic=

Pitot Coefficient=

Sampling Time (Minutes)-=
Nozzle Diameter (mm)=

Stack Axis #1 (Meters)s=
Stack Axis #2 (Meters)=
Rectangular Stack

Stack Area (Square Meters)=

Stack Velocity (Actual, m/min)=
Flow rate (Actual, Cubic m/min)-=
Flow rate (Standard, Wet, Cubic m/min)

Flow rate (Standard, Dry, Cubic m/min)=

Particulate Loading - Front Half

Particulate Weight (g)=

Particulate Loading, Dry Std. (mg/cu m) =

Particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hr)=

No Back Half Analysis

C-74

15.829
16.531
1.023
0.0001
0.719
0.723

28.82
28.72

2.0161
102.1

0.82
62.5
5.97
2.438
2.438

5.946

391

2,325

2,431
2,410

0.0771
106.6
110.4
15.39

PROG.=VER 06/09/89 }
04-28-1993 16:37:09 {5
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**xSaturated Stack**
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Corr. to 7% 02 & 12% CO2
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FILE NAME - PARTMT23 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN NO. 23 04-28-1993 16:37:09
LOCATION - DERAMUS FIELD STATION

DATE - 4/6/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H Stack T Meter T
{(in. H20) (in. H20) (F) In{F) Out(F)
1 0.135 0.37 39 55 .54
2 0.130 0.36 40 56 54
3 0.350 0.94 40 56 54
4 0.250 0.75 40 57 55
5 0.090 0.21 40 58 55
6 0.150 0.42 41 58 56
7 0.150 0.42 40 60 56
8 0.170 0.49 40 61 57
9 0.130 0.33 41 62 58
10 0.120 0.32 42 63 58
11 0.120 0.32 42 62 60
12 0.120 0.32 41 64 60 -
13 0.130 0.36 41 65 60
14 0.100 0.26 42 66 61
15 0.070 0.17 42 67 62
16 0.160 0.46 42 65 63
17 0.200 0.59 41 67 63
18 0.170 0.56 42 69 64
19 0.220 0.73 42 70 65
20 0.120 0.30 43 72 . 65
21 0.170 0.56 , 42 69 67
22 0.240 0.80 { 43 72 67
23 0.220 0.73 43 74 67
24 0.270 0.90 44 75 68
25 0.150 0.50 44 77 69
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(g) (g9) (g) (g9)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 1.0883 1.0402 0.0000 0.0481
Fraction Final Wt. Tare Wt. Vol. Net Wt.
(g) (g) (ml) (g)
PROBE RINSE 162.1957 162.1667 0.0 0.0290
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank (mg/ml)= 0.0000

Impinger Blank (mg/ml)= 0.0000
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FILE NAME - PARTMT24

RUN # - PARTICULATE/METALS RUN NO. 24
LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)= 461.914
Final Meter Volume (Cubic Feet)s= 489.726
Meter Factor= 1.017
Final Leak Rate (cu ft/min)= 0.002
Net Meter Volume (Cubic Feet)= 28.285
Gas Volume (Dry Standard Cubic Feet)= 28.451
Barometric Pressure (in Hg)= 29.80
Static Pressure {(Inches H20)= -1.20
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 18.6
Percent Waters= 0.9
Average Meter Temperature (F)= 63
Average Delta H (in H20)= 0.69
Average Delta P (in H20)= 0.197
Average Stack Temperature (F)= 43
Dry Molecular Weight= 28.82
Wet Molecular Weight= 28.72
Average Square Root of Delta P (in H20)= 0.4399
% Isokinetic= ' 101.3
Pitot Coefficients= 0.83
Sampling Time (Minutes)s= 62.5
Nozzle Diameter (Inches)= 0.235
Stack Axis #1 (Inches)= 96.0
Stack Axis #2 (Inches)= 96.0
Rectangular Stack

Stack Area (Square Feet)= 64.00
Stack Velocity (Actual, Feet/min)= 1,444
Flow Rate (Actual, Cubic ft/min)= 92,404
Flow rate (Standard, Wet, Cubic ft/min)= 96,413
Flow Rate (Standard, Dry, Cubic ft/min)= 95,529
Particulate Loading - Front Half

Particulate Weight (g)-= 0.1674
Particulate Loading, Dry Std. (gr/scf)s= 0.0906
Particulate Loading, Actual (gr/cu ft}= 0.0936
Emission Rate (lb/hr)= 74.18

No Back Half Analysis
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PROG.=VER 06/09/89
04-28-1993° 16:38:04

**Saturated Stack**

Corr. to 7% 02 & 12% CO2
9.0609

2.5370
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* * METRIC UNITS * *

FILE NAME - PARTMT24

RUN # - PARTICULATE/METALS RUN NO. 24
LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)=
Final Meter Volume (Cubic Meters)=
Meter Factor=

Final Leak Rate (cu m/min)-=

Net Meter Volume (Cubic Meters)=

Gas Volume (Dry Standard Cubic Meters)-=

Barometric Pressure (mm Hg)=
Static Pressure (mm H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (C)=
Average Delta H (mm H20)=
Average Delta P (mm H20)=
Average Stack Temperature (C)=

Dry Molecular Weight=
Wet Molecular Weight=

Average Square Root of Delta L (mm H20)=

)

% Isokinetic=

Pitot Coefficient=

Sampling Time (Minutes)s=
Nozzle Diameter (mm)=

Stack Axis #1 (Meters)=
Stack Axis #2 (Meters)-=
Rectangular Stack

Stack Area (Square Meters)=

Stack Velocity (Actual, m/min)=
Flow rate (Actual, Cubic m/min)=
Flow rate (Standard, Wet, Cubic m/min)
Flow rate (Standard, Dry, Cubic m/min)
Particulate Loading - Front Half

Particulate Weight (g)=

Particulate Loading, Dry Std. (mg/cu m)=

Particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hr)=

No Back Half Analysis

C-77

13.080
13.867
1.017
0.0001
0.801
0.806

28.82.

28.72

2.2171
101.3

0.83
62.5
5.97
2.438
2.438

5.946

440
2,617
2,730
2,705

0.1674
207.8
214 .7
33.68

PROG.=VER 06/09/89

04-28

-1983

16:38:04

**Saturated Stack**

Corr.

to 7%
5818.0

02 & 12%
20778.7

Co2



FILE NAME - PARTMT24
RUN # - PARTICULATE/METALS

RUN NO. 24

LOCATION - DERAMUS FIELD STATION

DATE - 4/6/93
PROJECT # - 9712M-51-16

Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.250 0.87 40
2 0.230 0.79 41
3 0.190 0.84 41
4 0.230 0.77 41
5 0.200 0.66 40
6 0.220 0.75 42
7 0.290 1.00 42
8 0.300 1.10 41
9 0.280 0.85 41
10 0.180 0.60 42
11 0.180 0.60 42
12 0.240 0.80 43
13 0.240 0.90 43
14 0.240 0.80 43
15 0.150 0.45 43
16 0.130 0.45 43
17 0.200 0.70 42
18 0.200 0.70 43
1 0.170 0.60 43
20 0.120 0.42 44
21 0.140 0.49 ) 44
22 0.150 0.50 { 44
23 0.160 0.55 45
24 0.140 0.49 45
25 0.100 0.35 45
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.1533 1.0486
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 167.4935 167.4308
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-78

Blank Wt. Net Wt.

(g)

0.0000
0.0000

vol.

{m
0.
0.

1)
0

0

PROG.=VER 06/09/89
04-28-1993

Meter T
In(F) Out(F)
56 .55
57 S5
57 55
57 55
59 56
59 57
61 57
62 58
64 58
65 59
65 60
65 60
66 61
68 62
69 62
67 64
69 64
70 64
71 - 65
72 66
70 67
72 67
73 67
74 68
75 69

(g)
0.0000
0.1047

Net Wt.

{g)
0.0627
0.0000

16:38:05
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FILE NAME - PARTMT25

RUN # - PARTICULATE/METALS RUN NO. 25
LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20) =

Percent Oxygen=
Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)s=

Cry Mclecular Weight=
Wet Molecular Weights=

Q

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)=
Nozzle Diameter (Inches)=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)-=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet,
Flow Rate (Standard, Dry,

Particulate Loading - Front Half

Particulate Weight (g)=
Particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)=
Emission Rate (lb/hr)=

No Back Half Analysis

C-79

Cubic ft/min)
Cubic ft/min)

Average Square Root of Delta qr(in H20) =

64.00

1,254
80,276
81,337

80,180

0.1514
0.0948
0.0946

65.13

PROG.=VER 06/09/89
04-28-1993 16:38:58

**Saturated Stack**

to 7% 02 & 12%
2.6539 9.4783

Corr.

Co2



* * METRIC UNITS * *
FILE NAME - PARTMT25 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN NO. 25 04-28-1993 16:38:58
LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712M-51-1¢6 gg
Initial Meter Volume (Cubic Meters)= 16.538
Final Meter Volume (Cubic Meters)s= 17.242 ,
Meter Factor= 1.023 .
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)s= 0.720
Gas Volume (Dry Standard Cubic Meters)s= 0.697
Barometric Pressure (mm Hg)= 752
Static Pressure (mm H20)= -30
Percent Oxygen= 20.5 i&
Percent Carbon Dioxide= 0.0 b
Moisture Collected (ml)= 14 .4 —
Percent Water= 1.4 **Saturated Stack**
Average Meter Temperature (C)= 27
Average Delta H (mm H20)= 11.7 o
Average Delta P (mm H20)= 3.9 =
Average Stack Temperature (C)= 12 ;
Dry Molecular Weights= 28.82
Wet Molecular Weights= , 28.67 ‘

/ L
Average Square Root of Delta é (mm H20)= 1.9381
% Isokinetic= 104.3 o
Pitot Coefficient= 0.82
Sampling Time (Minutes)s= 62.5
Nozzle Diameter (mm)= 5.97
Stack Axis #1 (Meters)= 2.438
Stack Axis #2 (Meters)= 2.438
Rectangular Stack e
Stack Area (Square Meters)= 5.946 H

30‘1

Stack Velocity (Actual, m/min)= 382
Flow rate (Actual, Cubic m/min)= 2,273
Flow rate (Standard, Wet, Cubic m/min)= 2,303
Flow rate (Standard, Dry, Cubic m/min)= 2,270
Particulate Loading - Front Half
Particulate Weight (g)-= 0.1514 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 217.4 6086.1 21736.0
Particulate Loading, Actual (mg/cu m)= 217.0
Emission Rate (kg/hr)= 29.57

No Back Half Analysis

Sl
itz
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FILE NAME - PARTMT25 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN NO. 25 04-28-1993 16:38:59
LOCATION - DERAMUS FIELD STATION

DATE - 4/6/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H Stack T Meter T
(in. H20) (in. H20) (F) In(F) Out(F)
1 0.210 0.64 53 81 79
2 0.220 0.67 53 79 77
3 0.220 0.64 53 78 77
4 0.230 0.63 55 79 77
S 0.150 0.40 53 80 78
6 0.160 0.44 54 80 78
7 0.160 0.44 52 81 79
8 0.170 0.49 53 81 79
9 0.210 0.62 54 82 79
10 0.100 0.23 54 83 79
11 0.110 0.30 54 81 80
12 0.110 0.30 54 82 80 —
13 0.120 0.33 54 82 80
14 0.080 0.21 53 83 80
15 0.150 0.50 54 81 81
16 0.160 0.54 54 82 81
17 0.110 0.37 55 82 81
18 0.070 0.23 56 82 81
1 c.1l10 0.30 53 82 80
20 0.100 0.34 54 83 81
21 0.160 0.54 ) 54 82 81
22 0.190 0.64 ( 54 83 81
23 0.230 0.78 55 84 81
= 24 0.180 0.61 56 85 81
25 0.090 0.30 56 85 81
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
: (g) {g9) (g) (g)
H DRY CATCH 0.0000 0.0000 0.0000 0.0000
' FILTER 1.1683 1.0449 0.0000 0.1234
Fraction Final Wt. Tare Wt. Vol. Net Wt.
(g) (g) (ml) {(g)
PROBE RINSE 165.5955 165.5675 0.0 0.0280
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank {(mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000
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FILE NAME - PARTMT26

RUN # - PARTICULATE/METALS RUN NO. 26
LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)= 490.257
Final Meter Volume (Cubic Feet)= 518.612
Meter Factor= 1.017
Final Leak Rate (cu ft/min)= 0.001
Net Meter Volume (Cubic Feet)s= 28.837
Gas Volume (Dry Standard Cubic Feet)= 27.915
Barometric Pressure (in Hg)= 29.60
Static Pressure (Inches H20)= -1.20
Percent OxXydens 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 13.2
Percent Water= 1.5
Average Meter Temperature (F)= 80
Average Delta H (in H20)-= 0.65
Average Delta P (in H20)-= 0.180
Average Stack Temperature (F)= 55
Dry Molecular Weight= 28.82
Wet Molecular Weight= 28.66
Average Square Root of Delta @ {in H20)= 0.4199%
% Isokinetic= 106.2
Pitot Coefficients= 0.83
Sampling Time (Minutes)= 62.5
Nozzle Diameter (Inches)= 0.235
Stack Axis #1 (Inches)= 96.0
Stack Axis #2 (Inches)= 96.0
Rectangular Stack

Stack Area (Square Feet)= 64.00
Stack Velocity (Actual, Feet/min) = 1,401
Flow Rate (Actual, Cubic ft/min)= 89,656
Flow rate (Standard, Wet, Cubic ft/min) = 90,728
Flow Rate (Standard, Dry, Cubic ft/min) = 89,407
Particulate Loading - Front Half

Particulate Weight (g)= 0.1368
Particulate Loading, Dry Std. (gr/scf)= 0.0755
Particulate Loading, Actual (gr/cu ft)= 0.0752
Emission Rate (lb/hr)-= 57.83

No Back Half Analysis
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**xSaturated Stack**
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* * METRIC UNITS * ~*
FILE NAME - PARTMT26 PROG.=VER 06/09/89
RUN # - PARTICULATE/METALS RUN NO. 26 04-28-1993 16:40:03
LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

é PROJECT # - 9712M-51-16
Initial Meter Volume (Cubic Meters)s= 13.882
Final Meter Volume (Cubic Meters)= 14.685
Meter Factor= 1.017
Final Leak Rate (cu m/min)= 0.0000
Net Meter Volume (Cubic Meters)s= 0.817
Gas Volume (Dry Standard Cubic Meters)= 0.790
Barometric Pressure (mm Hg)= 752
Static Pressure (mm H20)= -30
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 13.2 -
Percent Waters= 1.5 **Saturated Stack**
Average Meter Temperature (C)= 27
Average Delta H (mm H20)= 16.6
Average Delta P (mm H20) = 4.6
Average Stack Temperature (C)= 13
Dry Molecular Weight= 28.82
Wet Molecular Weight= , 28.66
- Average Square Root of Delta g {(mm H20)= 2.1163
: % Isokinetic= 106.2
Pitot Coefficient= 0.83
Sampling Time (Minutes)= 62.5
Nozzle Diameter (mm) = 5.97
Stack Axis #1 (Meters)= 2.438
Stack Axis #2 (Meters)-= 2.438
Rectangular Stack
Stack Area (Square Meters)= 5.946
Stack Velocity (Actual, m/min)= 427
Flow rate {(Actual, Cubic m/min)-= 2,539
Flow rate (Standard, Wet, Cubic m/min)= 2,569
Flow rate (Standard, Dry, Cubic m/min)= 2,532
Particulate Loading - Front Half
Particulate Weight (g)-= 0.1368 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 173.1 4845.9 17306.7
Particulate Loading, Actual {(mg/cu m)-= 172.5
Emission Rate (kg/hr)= 26.25

No Back Half Analysis
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FILE NAME - PARTMT26

RUN # - PARTICULATE/METALS RUN NO. 26

LOCATION - DERAMUS FIELD STATION

DATE - 4/6/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.230 0.80 52
2 0.200 0.70 52
3 0.200 0.69 53
4 0.170 0.59 55
5 0.140 0.48 54
6 0.170 0.5% 54
7 0.240 0.84 53
8 0.230 0.90 54
9 0.230 0.80 54
10 0.150 0.52 54
11 0.150 0.52 55
12 0.250 0.87 54
13 0.260 1.10 55
14 0.200 0.70 55
15 0.170 0.67 54
16 0.130 0.51 54
17 0.190 0.66 56
18 0.250 0.87 56
19 0.240 0.90 57
20 0.100 0.40 56
21 0.100 0.35 / 55
22 0.120 0.47 ( 55
23 0.120 0.47 56
24 0.120 0.41 56
25 0.140 0.48 s7
Fraction Final Wt. Tare Wt.
{g) (g)
DRY CATCH 0.0000 0.0000
FILTER 1.1424 1.0354
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 173.5835 173.5537
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-84

77
79
79
80
81
80
82
82
83
84
82
83
84
84
85
83
81
82
82
82
81
81
81
82
82

In(F)

Meter
Qut

Blank Wt.

(g)

0.0000
0.0000

vol.

(m
0.
0.

0
0

1)

PROG.=VER 06/09/89

04-28-1993

T
(F)
76
77
77
77
78
78
78
78
79
79
80
80 -
80
80
80
80
80
80
80
79
79
79
79
79
79

Net Wt.
(g)

0.0000

0.1070

Net Wt.
(g9)

.0298

.Q000

16:40:04
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FILE NAME - PREHCSS1 PROG.=VER 06/09/89
RUN # - PRELIMINARY HCSS RUN 1 03-26-1993 10:55:10
LOCATION - DERAMUS FIELD STATION

DATE - 3/23/93

% PROJECT 7% - 9712M-51-16
Initial Meter Volume (Cubic Feet)= 153.882

Final Meter Volume (Cubic Feet)= 189.150
Meter Factors= 1.015
Final Leak Rate {(cu ft/min)= 0.002
Net Meter Volume (Cubic Feet)= 35.797
Gas Volume (Dry Standard Cubic Feet)= 34.632
Barometric Pressure (in Hg)= 29.12
Static Pressure (Inches H20)= -0.50
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 12.4
Percent Water= 0.9 **Saturafed Stack**
Average Meter Temperature (F)= 72
Average Delta H (in H20)= 1.00
Average Delta P (in H20)= 0.254
Average Stack Temperature (F)= 42
Dry Molecular Weight= 28.82
Wet Molecular Weight= _ 28.72
Average Square Root of Delta é (in H20)= 0.4979

- % ISOkinetiC= 97 . 3
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 62.5
Nozzle Diameter (Inches)= 0.249
Stack Axis #1 (Inches)-= 96.0
Stack Axis #2 (Inches)= 56.0
Rectangular Stack

i Stack Area (Square Feet)= 64.00
Stack Velocity (Actual, Feet/min)= 1,663
Flow Rate (Actual, Cubic ft/min)= 106,433
Flow rate (Standard, Wet, Cubic ft/min)= 108,815
Flow Rate (Standard, Dry, Cubic ft/min)= 107,815
Particulate Loading - Front Half
Particulate Weight (g)= 0.0000 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (gr/scf)= 0.0000 0.0000 0.0000
Particulate Loading, Actual (gr/cu ft)s= 0.0000
Emission Rate (1lb/hr)= 0.00

No Back Half Analysis
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* %+ METRIC UNITS * *
FILE NAME - PREHCSS1
RUN # - PRELIMINARY HCSS RUN 1
LOCATION - DERAMUS FIELD STATION
DATE - 3/23/93 N
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)=
Final Meter Volume (Cubic Meters)=
Meter Factor=

Final Leak Rate (cu m/min)=

Net Meter Volume (Cubic Meters)=

Gas Volume (Dry Standard Cubic Meters) =

Barometric Pressure (mm Hg)=
Static Pressure (mm H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (C)=
Average Delta H (mm H20)=
Average Delta P (mm H20)=
Average Stack Temperature (C)=

Dry Molecular Weights=
Wet Molecular Weights=

Average Square Root of Delta L (mm H20) =

[

% Isokinetics=

Pitot Coefficient=

Sampling Time (Minutes)=
Nozzle Diameter -(mm)=

Stack Axis #1 (Meters)=
Stack Axis #2 (Meters)=
Rectangular Stack

Stack Area (Square Meters)=

Stack Velocity (Actual, m/min)-=
Flow rate (Actual, Cubic m/min)=
Flow rate (Standard, Wet, Cubic m/min)=
Flow rate (Standard, Dry, Cubic m/min) =

Particulate Loading - Front Half
Particulate Weight (g})=

pParticulate Loading, Dry Std. (mg/cu m)=
particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hr)-=

No Back Half Analysis

C-88

4.357
5.356
1.015
0.0001
.014
.981

o -

28.82
28.72

2.5095
97.3

0.84
62.5
6.32
2.438
2.438

5.946

507
3,014
3,081
3,053

0.0000
0.0
0.0

0.00

PROG.=VER 06/09/89
03-26-1993

10:55:10

**Saturated Stack**

Corr.

to 7% 02 & 12% CO2

0.0

0.0

i



s

=

FILE NAME -
RUN # -

PREHCSS1
PRELIMINARY HCSS

RUN 1

LOCATION - DERAMUS FIELD STATION

DATE - 3/23/93

PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
{(in. H20) (in. H20) (F)
1 0.280 1.00 41
2 0.320 1.00 41
3 0.370 1.00 42
4 0.350 1.00 42
5 0.260 1.00 41
6 0.420 1.00 42
7 0.300 1.00 42
8 0.350 1.00 41
9 0.340 1.00 41
10 0.230 1.00 42
11 0.160 1.00 42
12 0.210 1.00 42
13 0.260 1.00 42
14 0.290 1.00 43
15 0.160 1.00 43
16 0.200 1.00 43
17 0.170 1.00 42
18 0.170 1.00 42
19 0.170 1.00 42
20 0.120 1.00 43
21 0.250 1.00 ; 42
22 0.270 1.00 [ a2
23 0.260 1.00 42
24 0.230 1.00 42
25 0.200 1.00 43
Fraction Final Wt. Tare Wt.
{g) (g)
DRY CATCH 0.0000 0.0000
FILTER 0.0000 0.0000
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 0.0000 0.0000
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-89

PROG.=VER 06/09/89

03-26-1993 10:55:10
Meter T
In(F) Out(F)
73 -72
71 70
71 71
70 70
70 69
72 71
71 71
71 70
71 70
72 70
73 72
73 72 -
73 71
74 72
74 72
74 73
74 73
74 73
74 72
75 73
74 74
74 73
75 73
74 73
75 73
Blank Wt. Net Wt.
(g) (g)
0.0000 0.0000
0.0000 0.0000
Vol. Net Wt.
{ml) (9)
0.0 0.0000
0.0 0.0000



FILE NAME - PREHCSS2

RUN # - PRELIMINARY HCSS RUN 2
LOCATION - DERAMUS FIELD STATION
DATE - 3/23/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxides=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)s=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weight=

Average Square Root of Delta é {in H20)

% Isokinetic=

Pitot Ceocefficient=
Sampling Time (Minutes)s=
Nozzle Diameter (Inches)=
Stack Axis #1 (Inches)=
Stack RAxis #2 (Inches)=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic f£/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half
Particulate Weight (g)=

particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)-=
Emission Rate (lb/hr)=

No Back Half Analysis

C-90

PROG.=VER 06/09/89
03-26-1993 11:47:52

)

25

o
WRmis?

**Gaturated Stack**

0.0000C Corr. to 7% 02 & 12% CO2
0.0000 0.0000 0.0000C
0.0000

0.00
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=~ * METRIC UNITS * *
FILE NAME - PREHCSS2 PROG.=VER 06/09/89
RUN # - PRELIMINARY HCSS RUN 2 03-26-1993 11:47:52
LOCATION - DERAMUS FIELD STATION
DATE - 3/23/93

gg PROJECT # - 9712M-51-16
Initial Meter Volume (Cubic Meters)= 4.206
Final Meter Volume (Cubic Meters)= 5.192
Meter Factor= 1.019
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)s= 1.004
Gas Volume (Dry Standard Cubic Meters)-= 0.965
Barometric Pressure (mm Hg) = 740
Static Pressure (mm H20) = -13
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 17.4 -
Percent Water= 0.2 **Saturated Stack**
Average Meter Temperature (C)= 24
Average Delta H (mm H20) = 25.4
Average Delta P (mm H20) = 6.3
Average Stack Temperature (C)= 6
Dry Molecular Weight= 28.82
Wet Molecular Weight= . 28.72
- Average Square Root of Delta P (mm H20)=  2.4880
o % Isokinetic= 96.6
Pitot Coefficient= 0.84
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (mm)= 6.32
Stack Axis #1 (Meters)= 2.438
Stack Axis #2 (Meters)-= 2.438
. Rectangular Stack
Eg Stack Area (Square Meters)= 5.946
Stack Velocity (Actual, m/min)= 503
Flow rate (Actual, Cubic m/min)= 2,989
Flow rate (Standard, Wet, Cubic m/min)-= 3,054
Flow rate (Standard, Dry, Cubic m/min)= 3,026
Particulate Loading - Front Half
Particulate Weight (g)-= 0.0000 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 0.0 0.0 0.0
Particulate Loading, Actual (mg/cu m)= 0.0
Emission Rate (kg/hr)-= 0.00

No Back Half Analysis
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FILE NAME - PREHCSSZ2
RUN # - PRELIMINARY HCSS RUN 2
LOCATION - DERAMUS FIELD STATION
DATE - 3/23/93
PROJECT # - 9712M-51-16
Point # Delta P Delta H
{(in. H20) (in. H20)

1 0.220 1.00

2 0.230 1.00

3 0.230 1.00

4 0.210 1.00

5 0.180 1.00

6 0.310 1.00

7 0.340 1.00

8 0.370 1.00

S 0.340 1.00

10 0.240 1.00

11 0.290 1.00

12 0.230 1.00

13 0.390 1.00

14 0.350 1.00

15 0.210 1.00

16 0.260 1.00

17 0.210 1.00

18 0.280 1.00

19 0.240 1.00

20 0.170 1.00

21 0.190 1.00 |
22 0.170 1.00 |
23 0.210 1.00

24 0.180 1.00

25 0.150 1.00
Fraction Final Wt. T

(g)
DRY CATCH 0.0000 O.
FILTER 0.0000 0.
Fracticon Final Wt. T
(g)

PROBE RINSE 0.0000 0.
IMPINGERS 0.0000 0.
Probe Rinse Blank (mg/ml)= 0.00
Impinger Blank (mg/ml)= 0.0000

Stack T
(F)
41
39
42
42
42
43
42
42
42
42
43
42
43
42
42
43
43
44
43
43
42
42
42
42
42

are Wt.
(g)
0000
0000

are Wt.
(g)
0000
0000

00
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Me
In(F)
75
75
73
74
75
75
75
75
76
77
76
77
78
78
79
77
78
78
79
80
77
78
78
79
80

Blank
(g)

0.0000

0.0000

vVol.
(ml)
0.0
0.0

PROG.=VER 06/09/89
03-26-1993

ter T

out (F)
.75
75
73
73
73
74
74
74
74
74
75
75 -
75
75
75
75
76
76
76
76
76
76
76
75
76

Wt. Net Wt.

(g)
0.0000
0.0000

Net Wt.
(g)
0.0000
0.0000

11:47:52

R

oS SRR}

X

o

)

2]

TR

A,

®



B

FILE NAME - PREHCSS3

RUN # - PRELIMINARY HCSS RUN 3
LOCATION - DERAMUS FIELD STATION
DATE - 3/24/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)-=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)s=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygens

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)-=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weight=

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)=
Rectangular Stack

Stack Area (Square Feet)-=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. {(gr/scf)=
Particulate Loading, Actual (gr/cu ft)=
Emission Rate {(lb/hr)=

No Back Half Analysis

C-93

Average Square Root of Delta ? (in H20)=

28 .82
28.72

0.1434
114.2

0.84
62.5
0.376
96.0
96.0

64.00

479
30,681
31,312
31,020

0.000C0
0.C000
0.0000

0.00

PROG.=VER 06/09/89

03-26

-1993

12:12:40

**Saturated Stack**

Corr.

to 7%
0.0000

02 & 12%
0.0000

Cco2



* * METRIC UNITS * *
FILE NAME - PREHCSS3
RUN # - PRELIMINARY HCSS RUN 3
LOCATICON - DERAMUS FIELD STATION
DATE - 3/24/93 :
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters}= 5.367
Final Meter Volume (Cubic Meters)= 6.139
Meter Factor= 1.015
Final Leak Rate (cu m/min)= 0.0004
Net Meter Volume (Cubic Meters)= 0.783
Gas Volume (Dry Standard Cubic Meters)s= 0.755
Barometric Pressure (mm Hg)= 738
Static Pressure (mm H20)= -5
Percent Oxygens= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 8.0
Percent Water= 0.9
Average Meter Temperature (C)s= 23
Average Delta H (mm H20) = 15.2
Average Delta P (mm H20)= 0.5
Average Stack Temperature (C)= 6
Dry Molecular Weights= 28.82
Wet Molecular Weight= 28.72
Average Square Root of Delta é (mm H20)= 0.7227
% Isokinetics= 114.2
Pitot Coefficient= , 0.84
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (mm)-= ‘ 9.55
Stack Axis #1 (Meters)= 2.438
Stack Axis #2 (Meters)= 2.438
Rectangular Stack

Stack Area (Square Meters)= 5.946
Stack Velocity {Actual, m/min)-= 146
Flow rate (Actual, Cubic m/min)= 869
Flow rate (Standard, Wet, Cubic m/min)= 887
Flow rate (Standard, Dry, Cubic wm/min)= 878
Particulate Loading - Front Half

Particulate Weight (g)= 0.0000
Particulate Loading, Dry Std. (mg/cu m)= 0.0
Particulate Loading, Actual (mg/cu m)s= 0.0
Emission Rate (kg/hr)= 0.00

No Back Half Analysis

C-94

PROG.=VER 06/09/89
03-26-1993 12:12:40

**Saturaféd Stack**

i

Coxrr. to 7% 02 & 12% CO2
0.0 0.0

—_—
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FILE NAME - PREHCSS3
ﬁ RUN # - PRELIMINARY HCSS RUN 3
?f LOCATION - DERAMUS FIELD STATION
DATE - 3/24/93
PROJECT # - 9712M-51-16
E Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.020 0.60 44
2 0.026 0.60 43
3 0.026 0.60 43
4 0.028 0.60 43
5 0.028 0.60 44
6 0.012 0.60 42
7 0.025 0.60 42
8 0.035 0.60 42
9 0.030 0.60 42
%. 10 0.025 0.60 43
11 0.015 0.€60 41
12 0.01ls 0.60 42
13 0.015 0.60 42
14 0.017 0.60 42
15 0.016 0.60 43
16 0.016 0.60 42
17 0.022 0.60 42
/ 18 0.015 0.60 42
15 0.013 2.80 42
20 0.015 0.60 43
21 0.014 0.60 . 42
22 0.022 0.60 | 42
23 0.022 0.60 ' 42
"j’ 24 0.022 0.60 42
i 25 0.024 0.60 43
Fraction Final Wt. Tare Wt.
s (g) (g)
% DRY CATCH 0.0000 0.0000
= FILTER 0.0000 0.0000
Fraction Final Wt. Tare Wt.
(g) (g}
PROBE RINSE 0.0000 0.0000
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank {(mg/ml)= 0.0000

C-95

PROG.=VER 06/09/89

03-26-1993 12:12:40
Meter T
In(F) Out(F)
74 .74
73 73
73 73
73 73
73 73
73 72
73 73
73 73
73 73
73 73
72 72
72 72 -
72 72
72 72
73 72
72 72
72 72
72 72
73 72
73 72
72 71
72 72
72 72
73 72
73 72
Blank Wt. Net Wt.
(g) (g)
0.0000 " 0.0000
0.0000 0.0000
vol. Net Wt.
(ml) (g9)
0.0 0.0000
0.0 0.0000



FILE NAME - PREHCSS4

RUN # - PRELIMINARY HCSS RUN 4
LOCATION - DERAMUS FIELD STATION
DATE - 3/24/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)-=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weight=

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)=
Nozzle Diameter (Inches)=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)-=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)-=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half

Particulate Weight (g)-=
Particulate Loading, Dry Std. (gr/scf)-=
Particulate Loading, Actual (gr/cu ft)=
Emission Rate (lb/hr)=

No Back Half Analysis

C-96

Average Square Root of Delta ? (in H20)=

185.062
212.508

1.019
0.002

27.967
26.794

29.07
-0.20

o OO0
~Joowun

76
0.60
0.032
43

28.82
28.74

0.1764
93.1

0.84
62.5
0.376
96.0
96.0

64.00

590
37,733
38,485
38,217

0.0000
0.0000
0.0000

0.00

PROG.=VER 06/09/89

03-26-1993 13:32:28
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Corr. to 7% 02 & 12% CO2

0.0000 0.0000
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* * METRIC UNITS * *
FILE NAME - PREHCSS4

RUN # - PRELIMINARY HCSS RUN 4

LOCATION - DERAMUS FIELD STATION

DATE - 3/24/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)= 5.240
Final Meter Volume (Cubic Meters)= 6.017
Meter Factor= 1.019
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)= 0.792
Gas Volume (Dry Standard Cubic Meters)= 0.759
Barometric Pressure (mm Hg)= 738
Static Pressure (mm H20)= -5
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 4.0
Percent Waters= 0.7
Average Meter Temperature (C)-= 24
Average Delta H (mm H20)= 15.2
Average Delta P (mm H20) = 0.8
Average Stack Temperature (C)= 6
Dry Molecular Weight= ' 28.82
Wet Molecular Weights= , 28.74
Average Square Root of Delta P (mm H20)= 0.88890
% Isokinetic= 93.1
Pitot Coefficient= 0.84
Sampling Time {(Minutes)-= 62.5
Nozzle Diameter (mm)= 9.55
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)= 2.438
Rectangular Stack

Stack Area (Square Meters)= 5.946
Stack Velocity (Actual, m/min)= 180
Flow rate (Actual, Cubic m/min)-= 1,068
Flow rate (Standard, Wet, Cubic m/min)= 1,090
Flow rate {(Standard, Dry, Cubic m/min)= 1,082
Particulate Loading - Front Half

Particulate Weight (g)= ' 0.0000
Particulate Loading, Dry Std. (mg/cu m)= 0.0
Particulate Loading, Actual (mg/cu m)= 0.0
Emission Rate (kg/hr)= 0.00

No Back Half Analysis

C-97

PROG.=VER 06/09/89
03-26-1993

Corr.

to 7%
0.0

13:32:28
02 & 12%
0.0

6(0)



FILE NAME - PREHCSS4
RUN # - PRELIMINARY HCSS RUN 4
LOCATION - DERAMUS FIELD STATION
DATE - 3/24/93
PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.015 0.60 44
2 0.016 0.60 44
3 0.015 0.60 44
4 0.017 0.60 44
5 0.01e6 0.60 44
6 0.030 0.60 43
7 0.030 0.60 43
8 0.035 0.60 43
g 0.030 0.60 43
10 0.030 0.60 43
11 0.032 0.60 42
12 0.03%5 0.60 42
13 0.036 0.60 42
14 0.035 0.60 42
15 0.030 0.60 43
16 0.035 0.60 43
17 0.050 0.60 42
18 0.045 0.60 42
19 0.035 0.60 42
20 0.035 0.60 42
21 0.027 0.60 , 42
22 0.045 0.60 ( 42
23 0.045 0.60 42
24 0.040 0.60 43
25 0.040 0.60 42
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 0.0000 0.0000
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 0.0000 0.0000
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-98

PROG.=VER 06/09/89

03-26-1993 13:32:29
Meter T
In(F) Out(F)
77 .77
77 76
77 76
77 76
77 76
76 76
76 76
76 76
76 76
77 76
76 76
76 76 -
75 75
76 75
77 - 75
76 75
76 75
76 75
77 75
78 75
76 75
77 75
77 75
78 75
78 75
BRlank Wt. Net Wt.
{(g)
0.0000 0.0000
0.0000 0.0000
vVol. Net Wt.
(ml)
0.0 0.0000
0.0 0.0000
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FILE NAME - PREHCSSS5

RUN # - PRELIMINARY HCSS RUN 5
LOCATION - DERAMUS FIELD STATION
DATE - 3/26/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygens=

Percent Carbon Dioxide=
Moisture Collected {(ml)=
Percent Waters= '

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weights=

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)-=
Stack Axis #1 (Inches)-=
Stack Axis #2 (Inches)=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)=
Flow Rate {(Standard, Dry, Cubic ft/min)=

Particulate Loading - Front Half

Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)-=
Particulate Loading, Actual (gr/cu ft)=

Emission Rate (lb/hr)=

No Back Half Analysis

C-99

Average Square Root of Delta ? {in H20)=

28.82
28.74

0.2958
102.2

0.84
62.5
0.311
96.0
96.0

64.00

992
63,516
64,320
63,819

0.0000
0.0000
0.0000

0.00

PROG.=VER 06/09/89

03-26-1993
Corr. to 7%
0.0000

14:29:05

02 & 12%
0.0000

Cco2



* * METRIC UNITS * *
FILE NAME - PREHCSSS
RUN # - PRELIMINARY HCSS RUN 5
LOCATION - DERAMUS FIELD STATION
DATE - 3/26/93
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)= 6.146
Final Meter Volume (Cubic Meters)= 7.119
Meter Factor= 1.015
Final Leak Rate (cu m/min)= 0.0003
Net Meter Volume (Cubic Meters)-= 0.988
Gas Volume (Dry Standard Cubic Meters)= 0.951
Barometric Pressure (mm Hg) = 741
Static Pressure {(mm H20)= -10
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 5.6
Percent Waters= 0.8
Average Meter Temperature (C)= 24
Average Delta H (mm H20)= 24.2
Average Delta P {(mm H20)= 2.3
Average Stack Temperature (C)s= S
Dry Molecular Weight= 28.82
Wet Molecular Weight= , 28.74
/

Average Square Root of Delta ﬁ {(mm H20) = 1.4908
% Isokinetic= 102.2
Pitot Coefficients= 0.84
Sampling Time (Minutes)s= 62.5
Nozzle Diameter (mm)= 7.90
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)= 2.438
Rectangular Stack

Stack Area (Square Meters)= 5.946
Stack Velocity (Actual, m/min)= 302
Flow rate (Actual, Cubic m/min)= 1,799
Flow rate (Standard, Wet, Cubic m/min)= 1,821
Flow rate (Standard, Dry, Cubic m/min)= 1,807
Particulate Loading - Front Half

Particulate Weight (g)-= 0.0000
Particulate Loading, Dry Std. (mg/cu m)= 0.0
Particulate Loading, Actual (mg/cu m)= 0.0
Emission Rate (kg/hr)= " 0.00

No Back Half Analysis

C-100

PROG.=VER 06/09/89
03-26-1993 14:29:06

i
[P vae s

Corr. to 7% 02 & 12% CO2
0.0 0.0
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FILE NAME - PREHCSSS

RUN # - PRELIMINARY HCSS RUN 5
LOCATION - DERAMUS FIELD STATION
DATE - 3/26/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H

(in. H20) (in. H20)

1 0.075 1.00

2 0.100 0.95

3 0.100 0.85

4 0.095 0.985

5 0.095 0.95

6 0.060 0.95

7 0.095 0.95

8 0.105 0.95

9 0.150 0.95

10 0.100 0.95

11 0.040 0.95

12 0.07% 0.95

13 0.140 0.95

14 0.145 0.95

15 0.105 0.95

16 0.050 0.95%

17 0.100 0.95%

18 0.150 0.95

19 C.135 0.95

20 £.085 0.95%

21 0.045 0.95 )
22 0.040 0.95 (
23 0.055 0.95

24 0.065 0.95

25 0.055 0.95
Fraction Final we. T

(g)
DRY CATCH 0.0000 0.
FILTER 0.0000 0.
Fraction Final Wt. T
(g)

PROBE RINSE 0.0000 0.
IMPINGERS 0.0000 0.
Probe Rinse Blank (mg/ml)= 0.00

Impinger Blank (mg/ml)= 0.0000

PROG.=VER 06/09/89

03-26-1993 14:29:06

Stack T Meter T

(F) In(F) Out(F)

477 71 .70

47 71 71

47 71 70

47 71 71

47 72 71

46 72 73

47 73 72

47 73 72

47 74 72

48 75 73

47 75 73

47 75 74 -
47 75 74

48 77 75

49 78 75

48 78 76

48 78 77

49 79 77

49 81 78

48 81 78

48 79 78

48 80 79

48 81 79

48 81 79

49 82 80
are Wt. Blank Wt. Net Wt.
(g) {g) (g)
0000 0.0000 0.0000
0000 0.0000 0.0000
are Wt. Vol. Net Wt.
(g) (ml) {(g)
0000 0.0 0.0000
0000 0.0 0.0000
00

C-101



FILE NAME - PREHCSS6

RUN # - PRELIMINARY HCSS RUN 6
LOCATION - DERAMUS FIELD STATION
DATE - 3/26/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)-=
Final Meter Volume (Cubic Feet)-=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)-=
Percent Water=

Average Meter Temperature (F)s=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)s=

Dry Molecular Weight=
Wet Molecular Weight=

Average Square Root of Delta F (in H20)

)

% Isckinetic=

Pitot Coefficient=
Sampling Time (Minutes)=
Nozzle Diameter {Inches)=
Stack Axis #1 (Inches)-=
Stack Axis #2 (Inches)=
Rectangular Stack

Stack Area {Square Feet)=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate {Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)=
Emission Rate (lb/hr)=

No Back Half Analysis

C-102

0.0000
0.0000
0.0000

0.00

PROG.=VER 06/09/89
03-26-1993 15:30:49

Loy
<5

**Saturated Stack**

3

o

Corr. to 7% 02 & 12% COZ
0.0000 0.0000

Oxaryr
CFs
AL



* * METRIC UNITS * *
FILE NAME - PREHCSS6 PROG.=VER 06/09/89
RUN # - PRELIMINARY HCSS RUN 6 03-26-1993 15:30:49
LOCATION - DERAMUS FIELD STATION
DATE - 3/26/93

% PROJECT # - 9712M-51-16
Initial Meter Volume (Cubic Meters)-= 6.036
Final Meter Volume (Cubic Meters)= 7.003
Meter Factor= 1.019
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume {(Cubic Meters)= 0.986
Gas Volume (Dry Standard Cubic Meters)= 0.944
Barometric Pressure (mm Hg) = 741
Static Pressure (mm H20)= -10
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 11.4 -
Percent Waters= 1.3 **Saturated Stack**
Average Meter Temperature (C)-= 26
Average Delta H {(mm H20)= 24.2
Average Delta P (mm H20)= 3.0
Average Stack Temperature (C)= 11
Dry Molecular Weight= - 28.82
Wet Molecular Weight= J 28.68
- Average Square Root of Delta L (mm H20)= 1.7214
- % Isokinetic= 89.1
Pitot Coefficient= 0.84
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (mm)= 7.87
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)-= 2.438
- Rectangular Stack
‘% Stack Area (Sguare Meters)= 5.946
Stack Velocity (Actual, m/min)= 351
Flow rate (Actual, Cubic m/min)= 2,086
Flow rate (Standard, Wet, Cubic m/min)= 2,098
Flow rate (Standard, Dry, Cubic m/min)= 2,070
Particulate Loading - Front Half
Particulate Weight (g)-= 0.0000 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m}= 0.0 0.0 0.0
Particulate Loading, Actual (mg/cu m)= 0.0
Emission Rate (kg/hr)-= 0.00

No Back Half Analysis

C-103



FILE NAME - PREHCSS6

RUN # - PRELIMINARY HCSS RUN 6
LOCATION - DERAMUS FIELD STATION
DATE - 3/26/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H

(in. H20) (in. H20)

1 0.150 1.00

2 0.130 0.95

3 0.145 0.95

4 0.105 0.95

5 0.085 0.95

6 0.080 0.95

7 0.130 0.95

8 0.155 0.95

9 0.150 0.95

10 0.120 0.95

11 0.085 0.95

12 0.115 0.95

13 0.175 0.95

14 0.180 0.95

15 0.165 0.85

16 0.065 0.95

17 0.105 0.95

18 0.125 0.95

19 0.155 0.95

20 0.130 0.95

21 0.140 0.95 ,
22 0.100 0.95 {
23 0.090 0.95

24 0.065 0.95

25 0.045 0.95
Fraction Final Wt. T

(g}
DRY CATCH 0.0000 0.
FILTER 0.0000 0.
Fraction Final Wt. T
(g)

PROBE RINSE 0.0000 0.
IMPINGERS 0.0000 0.
Probe Rinse Blank (mg/ml)= 0.00
Impinger Blank (mg/ml)= 0.0000

Stack T
(F)
50
51
51
51
51
52
51
51
51
51
51
51
51
51
51
52
52
52
52
52
51
51
51
51
52

are Wt.
(g)
0000
0000

are Wt.
(g)
0000
0000
00

C-104

Me
In(F)
73
73
73
73
74
74
76
77
78
79
76
80
82
83
81
80
83
84
86
87
83
85
86
87
88

Blank
(g)

0.0000

0.0000

Vol.
{(ml)
0.0
0.0

ter T
Out (F)
.72
72
73
72
73
74
74
74
75
75
76
76
77
78
77
78
79
79
80
80
81
81
81
82
82

Wt.

PROG.=VER 06/09/89
03-26-1993 15:30:50

Net Wt.
(g)

0.0000
0.0000

Net Wt.

(g)
0.0000
0.0000

cvrErere
POV
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FILE NAME - HCSS7

RUN # - HCSS RUN 7

LOCATION - DERAMUS FIELD STATION
DATE - 3/29/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)-=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)-=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)-=
Average Delta P (in H20)=
Average Stack Temperature (F)-=

Dry Molecular Weight=
Wet Molecular Weights=

)

% Isokinetic=

Pitot Coefficients=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)-=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)-=
Flow Rate {(Standard, Dry, Cubic ft/min)=

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)-=
Particulate Loading, Actual (gr/cu ft)=
Emission Rate (lb/hr)=

No Back Half Analysis

C-105

Average Square Root of Delta F (in H20)=

25
28

o

6
6
6

[N @]

1.682
6.955

1.00
0.098%
66

28.82
28.64

.3104
103.1

0.83
62.5
0.310
96.0
96.0

64.00

1,060
7,814
5,501
4,421

.0000
.0000
.0000

0.00

PROG.=VER 06/09/89

03-31-1993
Corr. to 7%
0.0000

14:38:57

02 & 12%
0.0000

coz2



* * METRIC UNITS * *

FILE NAME - HCSS?7

RUN # - HCSS RUN 7

LOCATION - DERAMUS FIELD STATION
DATE - 3/29/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)s=
Final Meter Volume (Cubic Meters)=
Meter Factor=

Final Leak Rate (cu m/min)=

Net Meter Volume (Cubic Meters)=

‘Gas Volume (Dry Standard Cubic Meters)s=

Barometric Pressure (mm Hg)=
Static Pressure (mm H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature {(C)-=
Average Delta H (mm H20)=
Average Delta P (mm H20)=
Average Stack Temperature (C)-=

Dry Molecular Weight=
Wet Molecular Weight=

;

Average Square Root of Delta $ {mm H20) =

% Isokinetic=

Pitot Coefficient=

Sampling Time (Minutes)-=
Nozzle Diameter (mm)=

Stack Axis #1 (Meters)=
Stack Axis #2 (Meters)=
Rectangular Stack

Stack Area (Square Meters)=

Stack Velocity (Actual, m/min)-=
Flow rate (Actual, Cubic m/min)=
Flow rate (Standard, Wet, Cubic m/min)
Flow rate (Standard, Dry, Cubic m/min)
Particulate Loading - Front Half

Particulate Weight (g)=

Particulate Loading, Dry std. (mg/cu m)=

Particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hr)=

No Back Half Analysis

C-106

7.127
8.125
1.015
0.0001
1.014
0.962

o
O OoWwm

28.82
28.64

1.5643
103.1

0.83
62.5
7.87
2.438
2.438

5.946

323
1,920
1,855
1,824

0.0000
0.0
0.0

0.00

PROG.=VER 06/09/89
03-31-1993 14:38:57

Corr. to 7% 02 & 12% CO2
0.0 0.0
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FILE NAME
RUN # -

HCSS7

HCSS RUN 7

LOCATION - DERAMUS FIELD STATION
DATE - 3/29/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H

(in. H20)} (in. H20)

1 0.090 1.00

2 0.095 1.00

3 0.140 1.00

4 0.130 1.00

5 0.060 1.00

6 0.065 1.00

7 0.050 1.00

8 0.065 1.00

9 0.075 1.00

1 0.065 1.00

11 0.075 1.00

12 0.090 1.00

13 0.085 1.00

14 0.070 1.00

15 0.065 1.00

16 0.100 1.00

17 0.110 1.00

18 0.115 1.00

19 0.145 1.00

20 0.135 1.00

21 0.155 1.00
22 0.095% 1.00 f
23 0.150 1.00

24 0.125 1.00

25 0.120 1.00
Fraction Tinal Wt. T

(g)
DRY CATCH 0.0000 0.
FILTER 0.0000 0.
Fraction Final Wt. T
(g)

PROBE RINSE 0.0000 0.
IMPINGERS 0.0000 0.
Probe Rinse Blank (mg/ml)= 0.00
Impinger Blank (mg/ml)= 0.0000

Stack T
(F)
63
65
66
65
67
67
66
66
67
67
68
658
67
68
69
69
69
68
68
€9
62
64
63
63
63

are Wt.
(g}
0000
0000

are Wt.
(g)
0000
0000

00

C-107

Me
In(F)
73
74
73
73
73
74
74
75
76
76
76
77
78
79
80
79
80
81
82
83
81
82
83
84
84

Blank
(g)

0.0000

0.0000

Vol.
(ml)
0.0
0.0

ter T
out (F)
-74
74
73
73
73
73
74
74
75
75
75
76
76
77
77
77
78
78
79
80
80
80
81
81
82

Wt.

PROG.=VER 06/09/89
03-31-1993 14:38:58

Net Wt.

(g)

0.0000
0.0000

Net Wt.

(g)

0.0000
0.0000



FILE NAME - HCSSS8

RUN # - HCSS RUN 8

LOCATION - DERAMUS FIELD STATICN
DATE - 3/29/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)-=
Final Meter Volume {(Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)-=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg) =
Static Pressure (Inches H20)=

Percent Oxygen=
Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weights=

)

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)-=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)-=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)=
Flow Rate (Standard, Dry, Cubic ft/min)=

Particulate Loading - Front Half

Particulate Weight (g)=

Particulate Loading, Dry Std. {(gr/scf)
Particulate Loading, Actual (gr/cu ft)

Emission Rate (lb/hr)-=

No Back Half Analysis

C-108

Average Square Root of Delta qv(in H20) =

248.296
283.540
1.018
0.005
35.914
33.99%4

28.84
-0.47

20.

11.

= oWnm

79
1.00
0.108
66

28.82
28.66

0.3247
97.0

0.84
62.5
0.311
96.0
96.0

64.00

1,117
71,477
69,044
67,999

0.0000
0.0000
0.0000

0.00

PROG.=VER 06/09/89
03-31-1993 15:00:57

5
E 03

—

g

T

PN,

Jzis

Corr. to 7% 02 & 12% CO2
0.0000 0.0000

s



* * METRIC UNITS * *
FILE NAME - HCSSS PROG.=VER 06/09/89
RUN # - HCSS RUN 8 03-31-1993 15:00:57
LOCATION - DERAMUS FIELD STATION
DATE - 3/29/93
PROJECT # - 9712M-S1-16

s
.%4 &

Initial Meter Volume (Cubic Meters)= 7.031
Final Meter Volume (Cubic Meters)= 8.029
Meter Factor= 1.019
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)= 1.017
Gas Volume (Dry Standard Cubic Meters)= 0.963
Barometric Pressure {(mm Hg)= 733
Static Pressure {mm H20)= -12
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= : 11.1 -
Percent Waters= 1.5
Average Meter Temperature (C)= 26
Average Delta H (mm H20)= 25.4
Average Delta P (mm H20) = 2.7
Average Stack Temperature (C)= 19
Dry Molecular Weights= 28.82
Wet Molecular Weight= ) 28.66
Average Square Root of Delta P (mm H20)= 1.6363
- % Isckinetic= 97.0
Pitot Coefficient= 0.84
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (mm)= 7.90
Stack Axis #1 (Meters)= 2.438
Stack Axis #2 (Meters)s= 2.438
Rectangular Stack
Stack Area (Square Meters)= 5.946
Stack Velocity (Actual, m/min)= 340
Flow rate (Actual, Cubic m/min)-= 2,024
Flow rate (Standard, Wet, Cubic m/min)-= 1,955
Flow rate (Standard, Dry, Cubic m/min)= 1,926
Particulate Loading - Front Half
Particulate Weight (g)s= 0.0000 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 0.0 0.0 0.0
Particulate Loading, Actual (mg/cu m)= 0.0

Emission Rate (kg/hr)= 0.00

No Back Half Analysis

C-109



FILE NAME - HCSSS8

RUN # - HCSS RUN 8
LOCATION - DERAMUS FIELD STATION
DATE - 3/29/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H

{in. H20) (in. H20)

1 0.100 1.00

2 0.115 1.00

3 0.140 1.00

4 0.155 1.00

5 0.120 1.00

6 0.100 1.00

7 0.125 1.00

8 0.160 1.00

) 0.165 1.00

10 0.135 1.00

11 0.100 1.00

12 0.060 1.00

13 0.105 1.00

14 0.140 1.00

15 0.100 1.00

16 0.075 1.00

17 0.065 1.00

18 0.085 1.00

19 0.075 1.00

20 0.045 1.00

21 0.125 1.00

22 0.170 1.00 {
23 0.085 1.00

24 0.075 1.00

25 0.075 1.00
Fraction Final We. T

(g)
DRY CATCH 0.0000 0.
FILTER 0.0000 0.
Fraction Final Wt. T
(g)

PROBE RINSE 0.0000 0.
IMPINGERS 0.0000 0.
Probe Rinse Blank (mg/ml)= 0.00
Impinger Blank (mg/ml)= 0.0000

Stack T
(F)
64
65
66
65
65
66
67
67
67
67
67
67
67
68
69
70
69
69
69
69
61
63
63
62
64

are Wt.
(g)
0000
0000

are Wt.
(g)
0000
0000

00

c-110

Me
In(F)
75
75
75
75
76
76
77
78
78
79
78
80
81
82
84
80
83
84
85
86
81
85
86
87
88

Blank
(g)

0.0000

0.0000

Vol.
(ml)
0.0
0.0

PROG.=VER 06/09/89
03-31-1993

ter T

Out (F)
75
75
75
75
75
75
75
75
75
75
76
76 -
77
77
77
78
78
78
79
79
80
80
81
81
81

Wt. Net Wt.

(g)
0.0000
0.0000

Net Wt.
(g)
0.0000
0.0000

15:00:57

EIT
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FILE NAME - HCSSS

RUN # - HCSS RUN NO. 9

LOCATION - DERAMUS FIELD STATION
DATE - 3/2S/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate {cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=
Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)-=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weight=

Q

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)-=
Stack Axis #1 (Inches)-=
Stack Axis #2 (Inches)-=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)-=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)=
Flow Rate (Standard, Dry, Cubic ft/min)=

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)s=
Emission Rate {(lb/hr)=

No Back Half Analysis

C-111

Average Square Root of Delta q {in H20)=

0.0000
0.0000
0.0000

0.00

PROG.=VER 06/09/89
04-03-1993

Corr.

to 7%
0.0000

15:09:31

02 & 12%
0.0000

Cco2



* *+ METRIC UNITS * *
FILE NAME - HCSSS
RUN # - HCSS RUN NO. 9
LOCATION - DERAMUS FIELD STATION
DATE - 3/29/93
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)= 8.135
Final Meter Volume (Cubic Meters)= 9.137
Meter Factor= 1.015
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)s= 1.017
Gas Volume (Dry Standard Cubic Meters)= 0.958
Barometric Pressure (mm Hg)= 731
Static Pressure (mm H20) = -12
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)-= - 15.1
Percent Water= 2.1
Average Meter Temperature (C)= 27
Average Delta H (mm H20)= 25.4
Average Delta P {(mm H20)= 2.2
Average Stack Temperature (C)s= 25
Dry Molecular Weights= 28.82
Wet Molecular Weight-= ) 28.60
Average Square Root cof Delta E (mm H20) = 1.4811
% Isokinetic= 109.9
Pitot Coefficients= 0.83
Sampling Time {(Minutes)= 62.5
Nozzle Diameter (mm)= 7.87
Stack Axis #1 (Meters)s= 2.438
Stack Axis #2 (Meters)-= 2.438
Rectangular Stack

Stack Area (Sgquare Meters)= 5.946
Stack Velocity (Actual, m/min)= 309
Flow rate (Actual, Cubic m/min)= 1,840
Flow rate (Standard, Wet, Cubic m/min)-= 1,738
Flow rate (Standard, Dry, Cubic m/min)= 1,702
Particulate Loading - Front Half

Particulate Weight (g)= 0.0000
Particulate Loading, Dry Std. (mg/cu m)= 0.0
Particulate Loading, Actual (mg/cu m)= 0.0
Emission Rate (kg/hr)= 0.00

No Back Half Analysis

C-112

PROG.=VER 06/09/89
04-03-1993 15:09:32

Corr.

to 7% 02 & 12% CO2
0.0 0.0



FILE NAME - HCSSS PROG.=VER 06/09/89
RUN # - HCSS RUN NO. S 04-03-1993 15:09:32
LOCATION - DERAMUS FIELD STATION

DATE - 3/29/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H Stack T Meter T
(in. H20) (in. H20) (F) In(F) Out(F)
1 0.065 1.00 76 76 77
z 0.070 1.00 77 76 77
3 0.075 1.00 78 77 77
4 0.080 1.00 77 77 77
5 0.080 1.00 78 78 77
6 0.100 1.00 77 78 78
7 0.050 1.00 79 79 78
8 0.055 1.00 78 80 78
9 0.050 1.00 79 80 79
10 0.050 1.00 79 81 79
11 0.070 1.00 76 81 80
12 0.070 1.00 77 81 80 —
13 0.095 1.00 76 82 80
14 0.110 1.00 76 83 81
15 0.105 1.00 77 84 81
16 0.080 1.00 78 82 81
17 0.100 1.00 78 83 81
18 0.115 1.00 78 84 82
195 0.125 1.0C 78 84 82
20 0.125 1.00 78 85 83
21 0.070 1.00 ) 76 84 83
22 0.120 1.00 / 77 84 82
23 0.135 1.00 77 85 83
24 0.100 1.00 77 86 84
25 0.100 1.00 76 86 84
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(g) {(g) (g) (g)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 0.0000 0.0000 0.0000 0.0000
Fraction Final Wt. Tare Wt. Vol. Net Wt.
(g) (g) {ml) (g}
PROBE RINSE 0.0000 0.0000 0.0 0.0000
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-113



FILE NAME - HCSS10 PROG.=VER 06/09/89
RUN # - HCSS RUN NO. 10 04-01-1993 11:38:07
LOCATION - DERAMUS FIELD STATION

DATE - 3/29/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)= 284 .642 I

Final Meter Volume (Cubic Feet)-= 320.527

Meter Factors= 1.018 rw

Final Leak Rate (cu ft/min)-= 0.003 £

Net Meter Volume (Cubic Feet)= 36.567 L

Gas Volume (Dry Standard Cubic Feet)= 34.435

Barometric Pressure (in Hg)= 28.79

Static Pressure (Inches H20)= -0.47

Percent Oxygens= 20.5 i

Percent Carbon Dioxide= 0.0 £

Moisture Collected (ml)= 14.1 &

Percent Water= - 1.9 -

Average Meter Temperature (F)-= 81

Average Delta H (in H20)= 1.00

Average Delta P (in H20) = 0.108 e

Average Stack Temperature (F)= 77 t
L

Dry Molecular Weight-= 28.82

Wet Mclecular Weight= 28.62 o

Average Square Root of Delta F (in H20)= 0.3254 .

% Isokinetics= 99.5

Pitot Coefficient= 0.84 FT

Sampling Time (Minutes)= 62.5 !

Nozzle Diameter (Inches)-= 0.311

Stack Axis #1 (Inches)= 96.0 i

Stack Axis #2 (Inches)-= 96.0 5

Rectangular Stack

Stack Area (Square Feet)= 64.00

Stack Velocity (Actual, Feet/min)= 1,133 gé

Flow Rate (Actual, Cubic ft/min)s= 72,487

Flow rate (Standard, Wet, Cubic ft/min)= 68,478

Flow Rate (Standard, Dry, Cubic ft/min)= 67,182

Particulate Loading - Front Half

Particulate Weight (g)= 0.0000 Corr. to 7% 02 & 12% CO2

Particulate Loading, Dry Std. (gr/scf)= 0.0000 0.0000 0.0000

Particulate Loading, Actual {(gr/cu ft)= 0.0000

Emission Rate {(lb/hr)= 0.00

No Back Half Analysis

C-114



* *+ METRIC UNITS * *
FILE NAME - HCSS10 PROG.=VER 06/09/83
RUN # - HCSS RUN NO. 10 04-01-1993 11:38:07
LOCATION - DERAMUS FIELD STATION
.DATE - 3/29/93

0y

% PROJECT # - 9712M-51-16
Initial Meter Volume {(Cubic Meters)-= 8.060
Final Meter Volume (Cubic Meters)= 9.076
Meter Factor= 1.019
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)= 1.035
Gas Volume (Dry Standard Cubic Meters) = 0.975
Barometric Pressure (mm Hg)= 731
Static Pressure (mm H20)= -12
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisturs Collected (ml)= ; i4.1 -
Percent Water= 1.9
Average Meter Temperature (C)-= 27
Average Delta H {(mm H20)= 25.4
Average Delta P (mm H20)= 2.7
Average Stack Temperature (C)= 25
Dry Molecular Weights= 28.82
Wet Molecular Weight= , 28.62

- Average Square Root of Delta L {mm H20)= 1.6399

-t % Isokinetic= 99.5
Pitot Coefficient= 0.84
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (mm)= 7.90
Stack Axis #1 (Meters)s= 2.438
Stack Axis #2 (Meters)-= 2.438
Rectangular Stack
Stack Area (Square Meters)s= 5.946
Stack Velocity (Actual, m/min)= 345
Flow rate {Actual, Cubic m/min) = 2,053
Flow rate (Standard, Wet, Cubic m/min)s= 1,939
Flow rate {(Standard, Dry, Cubic m/min)= 1,902
Particulate Loading - Front Half
Particulate Weight (g)= 0.0000 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 0.0 0.0 0.0
Particulate Loading, Actual (mg/cu m)s= 0.0
Emission Rate (kg/hr)= 0.00

No Back Half Analysis

C-115



FILE NAME -
RUN #

HCSS10

- HCSS RUN NO. 10

LOCATION - DERAMUS FIELD STATION

DATE - 3/29/93

PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
(in. H20) {(in. H20) {F)
1 0.08%85 1.00 77
2 0.150 1.00 77
3 0.145 1.00 78
4 0.155 1.00 77
5 0.130 1.00 79
6 0.100 1.00 78
7 0.140 1.00 79
8 0.130 1.00 77
S 0.150 1.00 77
10 0.110 1.00 78
11 0.110 1.00 77
12 0.085 1.00 76
132 0.110 1.00 77
14 0.075 1.00 76
15 0.075 1.00 77
16 0.070 1.00 77
17 0.055 1.00 78
18 0.075 1.00 77
19 0.080 1.00 77
20 0.055 1.00 78
21 0.120 1.00 . 75
22 0.155 1.00 ( 75
23 0.120 1.00 78
24 0.120 1.00 77
25 0.095 1.00 77
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 0.0000 0.0000
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 0.0000 0.0000
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank {(mg/ml}= 0.0000

C-116

PROG.=VER 06/09/89

04-01-1993 11:38:07
Metexr T
In{(F) Out(F)
75 75
77 76
77 76
79 76
80 76
79 77
80 77
82 77
80 77
83 78
80 79
82 79 _
84 79
85 79
86 80
82 80
84 80
85 80
86 81
87 81
84 81
85 81
86 82
87 82
88 82
Blank Wt. Net Wt.
{(g) {g)
0.0000 0.0000
0.0000 0.0000
Vol. Net Wt.
(ml) (g)
0.0 0.0000
0.0 0.0000

o

B
. !

-

S e



FILE NAME - HCSS11 PROG.=VER 06/09/89
RUN # - HCSS RUN NO. 11 04-01-1993 11:39:00
LOCATION - DERAMUS FIELD STATION

DATE - 3/30/93

PROJECT # - 9712M-51-16

g Initial Meter Volume (Cubic Feet)= 322.833
Final Meter Volume (Cubic Feet)= 357.783
Meter Factor= 1.015
Final Leak Rate (cu ft/min)= 0.005
Net Meter Volume (Cubic Feet)-= 35.474
Gas Volume (Dry Standard Cubic Feet)= 33.901
Barometric Pressure (in Hg) = 28.66
Static Pressure (Inches H20)= -0.47
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 12.4
Percent Water= 1.7 -
Average Meter Temperature (F)-= 70
Average Delta H {(in H20)= 1.00
Average Delta P (in H20)= 0.091
Average Stack Temperature (F)-= 66
Dry Molecular Weight= 28.82
Wet Molecular Weight= 28.64
Average Square Root of Delta B (in H20) = 0.2971
% Isokinetics= ' 107.7
Pitot Coefficient= 0.83
Sampling Time (Minutes)= 62.5
Nozzle Diameter (Inches)= 0.310
Stack Axis #1 (Inches)-= 96.0
Stack Axis #2 (Inches)-= 96.0
Rectangular Stack

{3 Stack Area (Sguare Feet)= 64.00

it

£
Stack Velocity (Actual, Feet/min)= 1,017
Flow Rate (Actual, Cubic ft/min)= 65,100
Flow rate (Standard, Wet, Cubic ft/min)= 62,548
Flow Rate (Standard, Dry, Cubic ft/min)= 61,489
Particulate Loading - Front Half
Particulate Weight (g)= 0.0000 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (gr/scf)= 0.0000 0.0000 0.0000
Particulate Loading, Actual (gr/cu ft)= 0.0000
Emission Rate (lb/hr)-= 0.00

No Back Half Analysis

C-117



* * METRIC UNITS * *

FILE NAME - HCSS11

RUN # - HCSS RUN NO. 11

LOCATION - DERAMUS FIELD STATION
DATE - 3/30/93

PROJECT # - 9712M-51-16

Initial Meter Volume {Cubic Meters)=
Final Meter Volume (Cubic Meters)=
Meter Factor=

Final Leak Rate (cu m/min) =

Net Meter Volume (Cubic Meters)=

Gas Volume (Dry Standard Cubic Meters)=

Barometric Pressure {(mm Hg)=
Static Pressure {(mm H20)=

Percent Oxygens=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (C)=
Average Delta H (mm H20)=
Average Delta P (mm H20)=
Average Stack Temperature (C)=

Dry Molecular Weights=
Wet Molecular Weight=

Average Square Root of Delta E (mm H20) =

9

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)=
Nozzle Diameter (mm)=
Stack Axis #1 (Meters)
Stack Axis #2 (Meters)
Rectangular Stack
Stack Area (Square Meters)=

Stack Velocity (Actual, m/min)s=
Flow rate (Actual, Cubic m/min)=

Flow rate (Standard, Wet, Cubic m/min)=
Flow rate (Standard, Dry, Cubic m/min)=

Particulate Loading - Front Half

Particulate Weight (g)=

Particulate Loading, Dry Std. (mg/cu m)=

Particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hr)-=

No Back Half Analysis

C-118

9.141
10.131
1.015
0.0001
1.004
0.960

28.82
28.64

1.4976
107.7

0.83
62.5
7.87
2.438
2.438

5.946

310
1,843
1,771
1,741

0.0000
0.0
0.0

0.00

PROG.=VER 06/09/89
04-01-1993 11:39:00

[ffanast
SN
K

&
}3.\«'?

Corr. to 7% 02 & 12% COZ
0.0 0.0
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FILE NAME
RUN # -
LOCATION -

HCSS RUN NO.

HCSS11
11
DERAMUS FIELD STATION

DATE - 3/30/93

PROJECT #

Point #

(Ne e o RN Yo ARG Y SR PURY O 2

O e e
Nk W RO

B b2
W oo

NN
W N -

NN
[0

Fraction

DRY CATCH

FILTER

Fraction

PROBE RINSE

IMPINGERS

Probe Rinse Blank
Impinger Blank

9712M-51-16

Delta P Delta H
(in. H20) (in. H20)
0.075 1.00
0.060 1.00
0.105 1.00
0.095 1.00
0.065 1.00
0.050 1.00
0.050 1.00
0.060 1.00
0.060 1.00
0.050 1.00
0.070 1.00
0.080 1.00
0.080 1.00
0.095 1.00
0.095% 1.00
0.095 1.00
0.100 1.00
0.130 1.00
0.140 1.00
0.085 1.00
0.085 1.00
0.130 1.00 |
0.145 1.00
0.160 1.00
0.110 1.00
Final Wt. T
{(g)
0.0000 0.
0.0000 0.
Final Wt. T
(g)
0.0000 0.
0.0000 0.
(mg/ml)= 0.00
(mg/ml)= 0.0000

Stack T
(F)
65
66
65
65
66
65
65
65
65
65
66
66
67
66
67
66
66
66
67
66
67
66
65
66
65

are WtL.
(g)
0000
0000

are Wt.
(g)
0000
0000

00

C-119

Me
In(F)
64
64
64
64
65
66
67
68
69
70
70
71
72
73
74
73
74
75
76
77
76
77
78
79
80

Blank
(g)

0.0000

0.0000

Vol.
(ml)
0.0
0.0

PROG.=VER 06/09/89
04-01-1993

ter T

Out (F)
.63
63
63
63
64
65
66
66
67
68
68
69 -
69
70
70
71
72
73
73
74
74
75
75
76
76

Wt. Net Wt.

(g)
0.0000
0.0000

Net Wt.
(g)
0.0000
0.0000

11:39:00



FILE NAME - HCSS12

RUN # - HCSS RUN NO. 12

LOCATICN - DERAMUS FIELD STATIOCN
DATE - 3/30/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)s=

Gas Volume (Dry Standard Cubic Feet)-=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)s=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)s=

Dry Molecular Weight=
Wet Molecular Weights=

Average Square Root of Delta ? (in H20)

L)

% Isokinetics=

Pitot Coefficient=
Sampling Time (Minutes)=
Nozzle Diameter {(Inches)=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)-=
Rectangular Stack

Stack Area (Square Feet)s=

Stack Velocity (Actual, Feet/min}=
Flow Rate {Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)=
Emission Rate (1lb/hr)=

Ne Back Half Analysis

C-120

321.506

[
woowm

72
1.00
0.094
65

28.82
28.68

0.3022
108.5

0.84
62.5
0.311
96.0
96.0

64.00

1,042
66,658
64,089
63,247

0.0000
0.0000
0.0000

0.00

PROG.=VER 06/09/89
04-01-19%93 11:39:18

Corr. to 7% 02 & 12% CO2
0.0000 0.0000




* +* METRIC UNITS * *
FILE NAME - HCSS12 PROG.=VER 06/09/89
RUN # - HCSS RUN NO. 12 04-01-1993 11:39:18
LOCATION - DERAMUS FIELD STATION
DATE - 3/30/93
PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)= 9.104
Final Meter Volume (Cubic Meters)= 10.136
Meter Factors= 1.019
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)-= 1.052
Gas Volume (Dry Standard Cubic Meters)= 1.001
Barometric Pressure (mm Hg)s= 728
Static Pressure (mm H20)= -12
<5 Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected {(ml)= : 10.0 _
Percent Waters= 1.3
Average Meter Temperature (C)= 22
Average Delta H (mm H20)= 25.4
Average Delta P (mm H20)= 2.4
Average Stack Temperature (C)= i9
Dry Molecular Weight= 28.82
Wet Molecular Weight= ) 28.68
Average Square Root of Delta(P (mm H20) = 1.5230
! % Isokinetic= 108.5
Pitot Coefficients= 0.84
Sampling Time (Minutes)-= 62.5
Nozzle Diameter {(mm)= 7.90
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)-= 2.438
Rectangular Stack
Stack Area (Square Meters)s= 5.946
Stack Velecity (Actual, m/min)= 317
Flow rate (Actual, Cubic m/min)= 1,888
Flow rate (Standard, Wet, Cubic m/min)-= 1,815
Flow rate (Standard, Dry, Cubic m/min)= 1,791
Particulate Loading - Front Half
Particulate Weight (g)= 0.0000 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 0.0 0.0 0.0
Particulate Loading, Actual (mg/cu m)= 0.0
Emission Rate (kg/hr)= 0.00

No Back Half Analysis

C-121



FILE NAME - HCSS12 PROG.=VER 06/09/89
RUN # - HCSS RUN NO. 12 04-01-1993 11:39:19
LOCATION - DERAMUS FIELD STATION

DATE - 3/30/93

PROJECT # - 9712M-51-16

£
Point # Delta P Delta H Stack T Meter T Eil
(in. H20) (in. H20) (F) In(F) Out(F) B
1 0.080 1.00 65 65 .65
2 0.120 1.00 65 65 65
3 0.170 1.00 65 66 65
4 0.160 1.00 65 67 65
5 0.130 1.00 66 69 66
6 0.080 1.00 66 68 66
7 0.105 1.00 65 70 66
8 0.140 1.00 65 71 67
S 0.135 1.00 65 72 67
10 0.095 1.00 64 74 67 ;
11 0.065 1.00 66 71 69 b
12 0.085 1.00 65 75 69 -
i3 0.105% 1.00 65 76 70
14 0.075 1.00 65 77 70
15 0.065 1.00 56 79 71
16 0.060 1.00 66 75 72
‘17 0.045 1.00 67 78 73
18 0.055% 1.00 66 78 73
1% 0.065 1.00 66 80 73
20 0.065 1.00 66 82 74
21 0.090 1.00 ) 65 80 75
22 0.095 1.00 { 65 81 75
23 0.115 1.00 65 82 76
24 0.075% 1.00 66 83 76 ™
25 0.075 1.00 65 84 77 [
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(g) (g) {(g) (g)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 0.0000 0.0000 0.0000 0.0000
Fraction Final Wt. Tare Wt. vVol. Net Wt.
(g) (g) (ml) {(g)
PROBE RINSE 0.0000 0.0000 0.0 0.0000
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000
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FILE NAME - HCSS13

RUN # - HCSS RUN NO.13

LOCATION - DERAMUS FIELD STATION
DATE - 3/30/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)= 358.058
Final Meter Volume (Cubic Feet)= 393.546
Meter Factor= 1.015
Final Leak Rate (cu ft/min)= 0.008
Net Meter Volume (Cubic Feet)= 36.020
Gas Volume (Dry Standard Cubic Feet)= 33.925
Barometric Pressure (in Hg)= 28.60
Static Pressure (Inches H20)= -0.55
Percent Oxygens 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 20.3
Percent Water= . 2.1
Average Meter Temperature (F)-= 77
Average Delta H (in H20)= 1.00
Average Delta P (in H20)= 0.208
Average Stack Temperature (F)-= 64
Dry Molecular Weight= 28.82
Wet Molecular Weight= 28.59
Average Square Root of Delta é (in H20)= 0.4487
% Isokinetics= ' 111.0
Pitot Coefficient= 0.83
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (Inches)= ‘0.249
Stack Axis #1 (Inches)= 96.0
Stack Axis #2 (Inches)= 96.0
Rectangular Stack

Stack Area (Square Feet)s= 64.00
Stack Velocity (Actual, Feet/min)= 1,537
Flow Rate (Actual, Cubic ft/min)-= 98,388
Flow rate (Standard, Wet, Cubic ft/min)-= 94,545
Flow Rate (Standard, Dry, Cubic ft/min)= 92,523
Particulate Loading - Front Half

Particulate Weight (g)= 0.0000
Particulate Loading, Dry Std. (gr/scf)= 0.0000
Particulate Loading, Actual (gr/cu ft)= 0.0000
Emission Rate (lb/hr)= 0.00

No Back Half Analysis

C-123

PROG.=VER 06/09/89

04-03

-1993

15:39:14

**Saturated Stack**

Corr.

to 7%
0.0000

02 & 12%
0.0000

co2



* * METRIC UNITS =* *
FILE NAME - HCSS13 PROG.=VER 06/09/89
RUN # - HCSS RUN NO.12 04-03-19%3 15:39:14
LOCATION - DERAMUS FIELD STATION
DATE - 3/30/93

L aneed

PROJECT # - 9712M-51-16 ’ %
Initial Meter Volume (Cubic Meters)s= 10.139
Final Meter Volume (Cubic Meters)-= 11.144 -
Meter Factor= 1.015 E?
Final Leak Rate (cu m/min)= 0.0002 L,
Net Meter Volume (Cubic Meters)s= 1.020
Gas Volume (Dry Standard Cubic Meters)= 0.961 -
i
Barometric Pressure (mm Hg)= 726 L
Static Pressure (mm H20)= -14
£
Percent Oxygen= 20.5 &
Percent Carbon Dioxide= 0.0 -
Moisture Collected (ml)= : 20.3 -
Percent Water= 2.1 **Saturated Stack** !
Average Meter Temperature (C)= 25
Average Delta H (mm H20)= 25.4 o
Average Delta P (mm H20)= 5.3 {
Average Stack Temperature (C)= 18 L
Dry Molecular Weights= 28.82 r
Wet Molecular Weights= 28.59 V‘
; i
Average Sguare Root of Delta P (mm H20)= 2.2616
% Isokinetic= 111.0 iﬂ
Pitot Coefficient= 0.83
Sampling Time (Minutes)= 62.5
Nozzle Diameter (mm)= 6.32 0
Stack Axis #1 (Meters)s= 2.438 Y
Stack Axis #2 (Meters)s= 2.438
Rectangular Stack
Stack Area (Square Meters)s= 5.946
Stack Velocity (Actual, m/min)-= 469
Flow rate (Actual, Cubic m/min)-= 2,786
Flow rate (Standard, Wet, Cubic m/min!= 2,677
Flow rate (Standard, Dry, Cubic m/min. = 2,620
Particulate Loading - Front Half ;
!
Particulate Weight (g)= 0.0000 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu n}= 0.0 0.0 0.0
Particulate Loading, Actual (mg/cu m:= 0.0 .
Emission Rate (kg/hr)= 0.00 ii

No Back Half Analysis

-

|
b
!
’

C-124



FILE NAME
RUN # -
LOCATION -

HCSS13

HCSS RUN NO.13

DERAMUS FIELD STATION

DATE - 3/30/93

PROJECT #

Point #

Wm0 U W
o

T
W NP

B
oo

e
0o

N
o

NN NN
nad W

Fraction

DRY CATCH
FILTER

Fraction

PROBE RINSE

IMPINGERS

Probe Rinse Rlank
Impinger Blank

9712M-51-16

Delta P Delta H
(in. H20) (in. H20)
0.160 1.00
0.220 1.00
0.260 1.00
0.230 1.00
0.140 1.00
0.070 1.00
0.110 1.00
0.110 1.00
0.170 1.00
0.120 1.00
0.150 1.00
0.170 1.00
0.200 1.00
0.220 1.00
0.170 1.00
6.290 1.00
0.330 1.00
0.350 1.00
€.360 1.00
0.220 1.00
0.180 1.00 ,
0.250 1.00 |
0.210 1.00 '
0.310 1.00
0.210 1.00
Final Wt. T
{g)
0.0000 0.
0.0000 0.
Final Wt. T
{(g)
0.0000 0.
0.0000 0.
(mg/ml)= 0.00
(mg/ml)= 0.0000

Stack T
(F)
68
65
65
65
62
62
62
62
63
64
65
65
65
65
65
64
64
64
64
64
66
66
66
66
65

are Wt.
(g)
0000
0000

are Wt.
{g)
0000
0000

00

C-125

PROG.=VER 06/09/89

04-03-1993
Meter T
In(F) Out(F)
74 .74
74 74
75 75
75 75
76 75
76 75
76 75
77 76
78 77
78 77
77 76
76 76 -
77 76
77 76
78 77
77 77
78 77
79 77
80 78
80 78
79 78
79 78
80 78
81 79
82 79
Blank Wt. Net Wt.
(g) {g)
0.0000 0.0000
0.0000 0.0000
Vol. Net Wt.
(ml) (g)
0.0 0.0000
0.0 0.0000

15:39:14



FILE NAME - HCSS14

RUN # - HCSS RUN NO. 14

LOCATION - DERAMUS FIELD STATION

DATE - 3/30/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)= 358.857
Final Meter Volume (Cubic Feet)= 394.539
Meter Factor= 1.019
Final Leak Rate (cu ft/min)= 0.003
Net Meter Volume (Cubic Feet)= 36.360
Gas Volume (Dry Standard Cubic Feet)= 34.113
Barometric Pressure (in Hg)-= 28.60
Static Pressure (Inches H20)= -0.55
Percent Oxygens= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 19.7
Percent Water= - 2.0
Average Meter Temperature (F)= 79
Average Delta H (in H20)= 1.00
Average Delta P (in H20)= 0.198
Average Stack Temperature (F)= 63
Dry Molecular Weight= 28.82
Wet Molecular Weight= 28.60
Average Square Root of Delta q (in H20)= 0.4391
% Isokinetic= 113.0
Pitot Coefficients= 0.84
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (Inches)= 0.249
Stack Axis #1 (Inches)= 96.0
Stack Axis #2 (Inches)= 96.0
Rectangular Stack

Stack Area (Square Feet)s= 64 .00
Stack Velocity (Actual, Feet/min)s= 1,514
Flow Rate (Actual, Cubic ft/min)= 96,901
Flow rate (Standard, Wet, Cubic ft/min)= 93,336
Flow Rate (Standard, Dry, Cubic ft/min)= 91,425
Particulate Loading - Front Half

Particulate Weight (g)= 0.0000
Particulate Loading, Dry Std. (gr/scf)-= 0.0000
Particulate Loading, Actual (gr/cu ft)= 0.0000
Emission Rate (lb/hr)= 0.00

No Back Half Analysis

C-126

PROG.=VER 06/09/89
04-03-1993 15:39:35

**Saturated Stack**

2

il
B
Corr. to 7% 02 & 12% CO2
0.0000 0.0000



* * METRIC UNITS * *
FILE NAME - HCSS14 PROG.=VER 06/09/89
RUN # - HCSS RUN NO. 14 04-03-1993 15:39:38
LOCATION - DERAMUS FIELD STATION
DATE - 3/30/93
PROJECT # - 9712M-51-16

G-

Initial Meter Volume (Cubic Meters)-= 10.161
Final Meter Volume (Cubic Meters)s= 11.172
Meter Factor= 1.019
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)= 1.030
Gas Volume (Dry Standard Cubic Meters)= 0.966
Barometric Pressure (mm Hg)= 726
Static Pressure (mm H20)= -14
Percent Oxygens= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)-= - 19.7 -
Percent Water= 2.0 **Saturated Stack**
Average Meter Temperature (C)= 26
Average Delta H (mm H20) = 25.4
Average Delta P (mm H20)= 5.0
Average Stack Temperature (C)-= 17
Dry Molecular Weight= 28.82
Wet Molecular Weight= i 28.60
{
Average Square Root of Delta P (mm H20)= 2.2128
- % Isokinetic= 113.0
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 62.5
Nozzle Diameter (mm)-= 6.32
Stack Axis #1 (Meters)= 2.438
Stack Axis #2 (Meters)= 2.438
Rectangular Stack
Stack Area (Square Meters)-= 5.946
Stack Velocity (Actual, m/min)-= 461
Flow rate (Actual, Cubic m/min)= 2,744
Flow rate (Standard, Wet, Cubic m/min)= 2,643
Flow rate (Standard, Dry, Cubic m/min)= 2,589

Particulate Loading - Front Half

Particulate Weight (g)= 0.0000 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 0.0 0.0 0.0
Particulate Loading, Actual (mg/cu m)= 0.0

Emission Rate (kg/hr)= 0.00

No Back Half Analysis

C-127



FILE NAME - HCSS14 PROG.=VER 06/09/89
RUN # - HCSS RUN NO. 14 04-03-1993 15:39:45
LOCATION - DERAMUS FIELD STATION

DATE - 3/30/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H Stack T Meter T $
(in. H20) (in. H20) (F) In(F) Out(F) -
1 0.170 1.00 64 75 75
2 0.180 1.00 64 75 75
3 0.190 1.00 65 77 75
4 0.420 1.00 65 78 75
5 0.210 1.00 63 79 76
6 0.270 1.00 61 77 76
7 0.260 1.00 62 80 76
8 0.290 1.00 61 81 77
9 0.270 1.00 61 82 77
10 0.240 1.00 62 83 78 ;
11 0.170 1.00 64 79 78 R
12 0.150 1.00 63 79 ) 78 -
13 0.190 1.00 62 80 78
14 0.170 1.00 62 81 78
15 0.150 1.00 63 82 78
16 0.160 1.00 63 79 78
17 0.070 1.00 62 81 78
18 0.150 1.00 62 83 78
19 0.130 1.00 62 84 78
20 0.100 1.00 61 84 78
21 0.210 1.00 ) 67 81 79
22 0.210 1.00 f 66 83 80
23 0.200 1.00 66 84 79
24 0.220 1.00 65 85 80 P
25 0.180 1.00 65 86 80 o
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(g) {g) (g) (g}
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 0.0000 0.0000 0.0000 0.0000
Fraction Final Wt. Tare Wt. Vol. Net Wt.
(g) (g) (ml) (g)
PROBE RINSE 0.0000 0.0000 0.0 0.0000
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank (mg/ml)= 0.0000

Impinger Blank (mg/ml)= 0.0000

C-128



g

FILE NAME - HCSS1S5

RUN # - HCSS RUN #15

LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume {(Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)s=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygens=

Percent Carbon Dioxide=
Moisture Collected (ml)-=
Percent Water=

Average Meter Temperature (F)s=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=

Wet Molecular Weights=

Average Square Root of Delta ? (in H20)
% Isokinetic=

Pitot Ccefficient=
Sampling Time (Minutes)=
Nozzle Diameter {Inches)s=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)-=
Rectangular Stack

tack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half

Particulate Weight (g)=
Particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)=
Emission Rate (lb/hr)=

No Back Half Analysis

C-129

0.1401
110.0

0.82
62.5
0.500
96.0
96.0

64.00

453
29,020
29,809
29,574

0.0000
.0000
0.0000

0.00

o

PROG.=VER 06/09/89
04-08-1993 13:46:36

**Saturated Stack**

to 7% 02 & 12%
0.0000 0.0000

Corr.

coz2



* * METRIC UNITS * *
FILE NAME - HCSS15 PROG.=VER 06/09/89
RUN # - HCSS RUN #15 04-08-1993 13:46:36
LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93
PROJECT # - 9712M-51-16

]
i

7257}

Initial Meter Volume (Cubic Meters)= 11.259

Final Meter Volume (Cubic Meters)s= 12.502

Meter Factor= 1.015

Final Leak Rate (cu m/min)= 0.0001

Net Meter Volume (Cubic Meters)= 1.261

Gas Volume (Dry Standard Cubic Meters)s= 1.227

Barometric Pressure (mm Hg)= 737

Static Pressure {(mm H20)= -3

Percent Oxygen= 20.5 )
Percent Carbon Dioxide= 0.0

Moisture Collected (ml)= ’ 11.6 -

Percent Waters= 0.8 **Saturated Stack**

Average Meter Temperature (C)= 20

Average Delta H (mm H20)= 50.8 -
Average Delta P (mm H20)-= 0.5 b
Average Stack Temperature (C)= 3 L
Dry Molecular Weight= 28.82 f
Wet Molecular Weight= , 28.73 P
Average Square Root of Delta L {(mm H20) = 0.7063

% Isokinetic= 110.0 ?3
Pitot Coefficient= 0.82

Sampling Time (Minutes)-= 62.5

Nozzle Diameter (mm)= 12.70 L
Stack Axis #1 (Meters)= 2.438 -
Stack Axis #2 {(Meters)= 2.438

Rectangular Stack a2
Stack Area (Square Meters)= 5.946 §§
Stack Velocity (Actual, m/min)= 138

Flow rate (Actual, Cubic m/min)= 822

Flow rate (Standard, Wet, Cubic m/min)= 844

Flow rate (Standard, Dry, Cubic m/min)= 837

Particulate Loading - Front Half

Particulate Weight (g)= 0.0000 Corr. to 7% 02 & 12% COZ
Particulate Loading, Dry Std. (mg/cu m)= 0.0 0.0 0.0
Particulate Loading, Actual (mg/cu m)s= 0.0

Emission Rate (kg/hr)s= 0.00

No Back Half Analysis

C-130



FILE NAME - HCSS15 PROG.=VER 06/095/89
RUN # - HCSS RUN #15 04-08-1993 13:46:37
LOCATION - DERAMUS FIELD STATION

DATE - 4/2/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H Stack T Meter T
(in. H20) (in. H20) (F) In(F) Out(F)
1 0.035 2.00 37 59 59
2 0.020 2.00 37 59 60
3 0.030 2.00 36 60 59
4 0.030 2.00 37 60 60
5 0.0158 2.00 36 64 63
6 0.015 2.00 36 64 63
7 0.0158 2.00 38 64 63
8 0.010 2.00 38 65 63
9 0.020 2.00 39 67 64
10 0.010 2.00 38 68 65
il 0.020 2.00 39 68 66
12 0.015 2.00 29 69 66 -
i3 0.025 2.00 43 70 57
14 0.020 2.00 41 72 68
15 0.015 2.00 40 73 68
16 0.020 2.00 41 71 70
17 0.020 2.00 41 72 70
18 0.030 2.00 40 74 71
19 0.020 2.00 41 75 71
20 0.015 2.00 49 76 72
21 0.015 2.00 ; 34 75 73
22 0.015 2.00 { 35 76 74
23 0.030 2.00 35 78 74
24 0.030 2.00 35 79 75
25 0.015 2.00 35 79 76
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(g) (g) (g) (g)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 0.0000 0.0000 0.0000 0.0000
Fraction Final Wt. Tare Wt. Vol. Net Wt.
(g) (g) (ml) (g)
PROBE RINSE 0.0000 0.0000 0.0 0.0000
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank {(mg/ml)= 0.0000

Impinger Blank (mg/ml)= 0.0000
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FILE NAME - HCSS16

RUN # - HCSS RUN NO. 16

LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93

PROJECT # - 9712M-51-16 -

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)-=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure {(Inches H20)=

Percent Oxygens=

DPercent Carbon Dioxide=
Moisture Collected (ml)=
Percent Waters=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)-=

Dry Molecular Weights=
Wet Molecular Weight=

Average Square Root of Delta # (in H20)=

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)=
Nozzle Diameter (Inches)-=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)-=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=
Flow rate (Standard, Wet, Cubic ft/min

Y=
Flow Rate {(Standard, Dry, Cubic ft/min)=

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)-=
Particulate Loading, Actual (gr/cu ft)-=
Emission Rate (lb/hr)=

No Back Half Analysis

C-132

396.752
441.755
1.019
0.015
45.858
44.440

28.82
28.77

0.1385
111.6

0.83
62.5
0.500
96.0
%96.0

64.00

458
29,313
30,070
29,918

0.0000
0.0000
0.0000

0.00

PROG.=VER 06/09/89
04-08-1993 13:55:18

oy
1§

Corr. to 7% 02 & 12% CO2:
0.0000 0.0000



oo

3%

* * METRIC UNITS * =*

FILE NAME - HCSS16

RUN # - HCSS RUN NO. 16

LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Meters)=
Final Meter Volume (Cubic Meters)=
Meter Factor=

Final Leak Rate (cu m/min)=

Net Meter Volume (Cubic Meters)=

Gas Volume (Dry Standard Cubic Meters)s=

Barometric Pressure (mm Hg)=
Static Pressure {(mm H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)-=
Percent Water=

Average Meter Temperature (C)=
Average Delta H {(mm H20) =
Average Delta P (mm H20) =
Average Stack Temperature (C)=

Dry Molecular Weight=
Wet Molecular Weights=

Average Square Root of Delta é (mm H20) =

)

% Isokinetic=

Pitot Coefficient=

Sampling Time (Minutes)s=
Nozzle Diameter (mm)-=

Stack Axis #1 (Meters)-=
Stack Axis #2 (Meters)=
Rectangular Stack

Stack Area (Square Meters)=

Stack Velocity (Actual, m/min)=
Flow rate (Actual, Cubic m/min)-=

Flow rate (Standard, Wet, Cubic m/min)=
Flow rate (Standard, Dry, Cubic m/min)=

Particulate Loading - Front Half

Particulate Weight (g)=

Particulate Loading, Dry Std. (mg/cu m) =

Particulate Loading, Actual (mg/cu m}=
Emission Rate (kg/hr)=

No Back Half Analysis

C-133

11.234
12.509
1.019
0.0004
1.299
1.258

737

O OO
1o oW

28.82
28.77

0.6979
111.6

0.83
62.5
12.70
2.438
2.438

5.946

140
830
851
847

0.0000
0.0
0.0

0.00

PROG.=VER 06/09/89
04-08-1993

Corr.

to 7%
6.0

13:55:20
02 & 12%
0.0

co2



FILE NAME - HCSS16 PROG.=VER 06/09/89
RUN # - HCSS RUN NO. 16 04-08-1993 13:55:20
LOCATION - DERAMUS FIELD STATION

DATE - 4/2/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H Stack T Meter T
(in. H20) (in. H20) (F) In(F) Out(F)
1 0.015 2.00 38 60 .60 .
2 0.013 2.00 38 61 61 :
3 0.030 2.00 36 61 61
4 0.025 2.00 38 63 61
5 0.020 2.00 39 65 64
6 0.012 2.00 42 65 64
7 0.0069 2.00 39 66 64
8 0.025 2.00 39 68 64
9 0.022 2.00 40 69 65 :
10 0.020 2.00 40 72 65 2
11 0.022 2.00 38 68 66 o
12 0.015 2.00 39 72 67 -
13 0.025 2.00 39 73 68
14 0.027 2.00 41 76 68
1> 0.025 2.00 41 77 69
16 0.019 1.70 40 76 71 ‘
.17 0.010 1.70 40 77 71 :
18 0.010 1.70 41 79 72
19 0.025 1.70 41 80 72
20 0.022 1.70 41 83 73 PN
21 0.020 2.00 34 78 74
22 0.025 2.00 1 35 81 74
23 0.020 2.00 36 83 75
24 0.020 2.00 36 84 76 o
25 0.015 2.00 37 85 77 '
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(g) (g) (g) (g) .
DRY CATCH 0.0000 0.0000 0.0000 0.0000 é%
FILTER 0.0000 0.0000 0.0000 0.0000 B
Fraction Final Wt. Tare Wt. vVol. Net Wt.
{(g) (g) (ml) {g)
PROBE RINSE 0.0000 0.0000 0.0 0.0000 -
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-134



FILE NAME - HCSS17

RUN # - HCSS RUN #17

LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)= 444 .509
Final Meter Volume (Cubic Feet)= 485.392
Meter Factor= 1.015
Final Leak Rate (cu ft/min)-= 0.005
Net Meter Volume (Cubic Feet)= 41.496
Gas Volume (Dry Standard Cubic Feet)= 39.634
Barometric Pressure (in Hg)= 29.02
Static Pressure (Inches H20)= -0.13
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 5.7
Percent Water= 0.7
Average Meter Temperature (F}= 78
Average Delta H (in H20)= 1.40
Average Delta P (in H20)= 0.015
Average Stack Temperature (F)= 47
Dry Molecular Weight= 28.82
Wet Molecular Weight= 28.75
Average Square Root of Delta é (in H20)= 0.1223
% Isckinetic= 116.2
Pitot Coefficient= 0.82
Sampling Time (Minutes)-= 62.5
Nozzle Diameter (Inches)= 0.500
Stack Axis #1 (Inches)-= 96.0
Stack Axic #2 (Inches)= 96.0
Rectangular Stack

Stack Area {(Sguare Feet)= 64.00
Stack Velocity (Actual, Feet/min)= 399
Flow Rate (Actual, Cubic ft/min)= 25,539
Flow rate (Standard, Wet, Cubic ft/min)= 25,794
Flow Rate (Standard, Dry, Cubic ft/min)= 25,621
Particulate Loading - Front Half

Particulate Weight (g)= 0.0000
Particulate Loading, Dry Std. (gr/scf)= 0.0000
Particulate Loading, Actual (gr/cu ft)= 0.0000
Emission Rate (lb/hr)= 0.00

No Back Half Analysis

C-135

PROG.=VER 06/09/89

04-09-1993
Corr. to 7%
0.0000

07:34:31

02 & 12%
0.0000

coz2



* * METRIC UNITS * *

FILE NAME - HCSS17

RUN # - HCSS RUN #17

LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93

PROJECT # - 9712M-51-1¢6

ITnitial Meter Volume (Cubic Meters)s=
Final Meter Volume (Cubic Meters)=
Meter Factors=

Final Leak Rate (cu m/min)=

Net Meter Volume (Cubic Meters)=

Gas Volume (Dry Standard Cubic Meters)=

Barometric Pressure (mm Hg)=
Static Pressure (mm H20)=

Percent Oxygens=

Percent Carbon Dioxide=
Moisture Collected (ml)-=
Percent Water=

Average Meter Temperature (C)-=
Average Delta H (mm H20)=
Average Delta P (mm H20)=
Average Stack Temperature (C)=

Dry Molecular Weight=
Wet Molecular Weight=

!

Average Square Root of Delta E (mm H20)=

o

% Isokinetic=

Pitot Coefficients=

Sampling Time (Minutes)=
Nozzle Diameter (mm)=

Stack Axis #1 (Meters)=
Stack Axis #2 (Meters)-=
Rectangular Stack

Stack Area (Square Meters)s=

Stack Velocity (Actual, m/min)=
Flow rate (Actual, Cubic m/min)=
Flow rate (Standard, Wet, Cubic m/min)-=
Flow rate (Standard, Dry, Cubic m/min}=

Particulate Loading - Front Half
Particulate Weight (g)-=
Particulate Loading, Dry Std.
Particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hr)-=

No Back Ealf Analysis

C-136

(mg/cu m)=

12.587
13.744
1.015
0.0001
1.175
1.122

737
-3

~ 1 o

2

28.82
28.75

0.6165

116.2

0.82
62.5
12.70
2.438
2.438

5.946

122
723
730
725

0.0000
0.0
0.0

0.00

PROG.=VER 06/09/89
04-09-1993

07:34:31

Corr. to 7% 02 & 12% COZ2

0.0

0.0

-



4

3

FILE NAME
RUN # -

HCSS17

HCSS RUN #17

LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93

PROJECT # - 9712M-51-16

Point # Delta P Delta H

{in. H20) (in. H20)

1 0.025 1.40

2 0.015 1.40

3 0.025 1.40

4 0.015 1.40

5 0.010 1.40

6 0.005 1.40

7 0.015% 1.40

8 0.010 1.40

] 0.015 1.40

10 0.015 1.40

11 0.015 1.40

12 0.010 1.40

13 0.015 1.40

14 0.010 1.40

15 0.010 1.40

16 0.015 1.40

17 0.010 1.40

18 0.020 1.40

19 0.020 1.40

20 0.015 1.40

21 0.015 1.40

22 0.020 1.40 {
23 0.025 1.40

24 0.020 1.40

25 0.015 1.40
Fraction Final Wt. T

(g)
DRY CATCH 0.0000 0.
FILTER 0.0000 0.
Fraction Final Wg. T
(g)

PROBE RINSE 0.0000 0.
IMPINGERS 0.0000 0.
Probe Rinse Blank (mg/ml)= 0.00
Impinger Blank (mg/ml)= 0.0000

Stack T
(F)
45
4€
46
46
47
46
477
46
46
46
48
48
50
48
47
48
47
49
47
47
46
477
46
46
47

are Wt.
(g)
0000
0000

are Wt.
(g)
0000
0000

00

C-137

Meter T
In(F}) Out({F)
77 77
76 76
77 76
76 76
77 76
76 76
77 76
77 76
78 76
78 76
77 76
77 76
79 77
79 77
80 77
81 79
79 78
80 78
80 78
81 78
79 78
80 78
81 79
81 79
82 79
Blank Wt. Net
{g) (g)
0.0000 0.00
0.0000 0.00
vVol. Net
{(ml) (g)
0.0 0.0000
0.0 0.0000

PROG.=VER 06/09/89
04-09-1993 07:34:31

Wt.

J0
00

Wt.



FILE NAME - HCSS18

RUN # - HCSS RUN NO. 18

LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93

PROJECT # - 9712M-51-16

Initial Meter Volume (Cubic Feet)s=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)-=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg) =
Static Pressure (Inches H20)=

Percent Oxygens=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weights=
Wet Molecular Weight=

[

% Isokinetic=

Pitot Coefficients=
Sampling Time (Minutes)=
Nozzle Diameter (Inches)=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)-=
Rectangular Stack

Stack Area {(Square Feet)=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate {Standard, Wet, Cubic ft/min)-=
Flow Rate (Standard, Dry, Cubic ft/min)-=

Particulate Loading - Front Half

Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)
Particulate Loading, Actual (gr/cu ft)
Emission Rate (lb/hr)-=

No Back Half Analysis

C-138

Average Square Root of Delta F (in H20) =

443.789
484 .423
1.018
0.007
41.406
39.329

28.82
28.76

0.1080
127.6

0.83
62.5
0.500
96.0
96.0

64 .00

360
23,039
23,258
23,139

0.0000
0.0000
0.0000

0.00

PROG.=VER 06/09/89
04-09-1993 07:53:20

w7

~I7

Corr. to 7% 02 & 12% CO:Z
0.0000 0.0000



i
A

*

FILE NAME -
RUN # -

HCSS18
HCSS RUN NO. 18

* METRIC UNITS * *

LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93
PROJECT # - 9712M-51-16

Initial Meter Volume
Final Meter Volume
Meter Factors=

Final Leak Rate
Net Meter Volume

(Cubic Meters)=
(Cubic Meters)=

(cu m/min) =
(Cubic Meters)-=

Gas Volume (Dry Standard Cubic Meters)s=

Barometric Pressure
Static Pressure {(mm H20)=

Percent Oxygens=

Percent Carbon Dioxide=
Moisture Collected (ml)-=
Percent Water=

Average Meter Temperature
Average Delta H (mm H20)=
Average Delta P (mm H20)
Average Stack Temperature

{]

Dry Molecular Weight=
Wet Molecular Weight=

(mm Hg)=

Average Square Root of Delta P (mm H20)=

)

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)=

Nozzle Diameter (mm)=
Stack RAxis #1 (Meters)-=
Stack Axis #2 (Meters)-=

Rectangular Stack
Stack Area

Stack Velocity (Actual,
Flow rate (Actual,
Flow rate (Standard, Wet,
Flow rate (Standard, Drvy,

(Square Meters)=

m/min) =
Cubic m/min)=

Cubic m/min)
Cubic m/min)

Particulate Loading - Front Half

Particulate Weight (g)=
Particulate Loading,
Particulate Loading,
Emission Rate (kg/hr)=

No Back Half Analysis

Dry Std.
Actual

(mg/cu m)=
(mg/cu m)=

C-139

12.566
13.717
1.019
0.0002
1.172
1.114

737

O OO
urw owum

N
[ NEN |

35.

28.82
28.76

0.5441
127.6

0.83
62.5
12.70
2.438
2.438

5.946

110
652
659
655

0.0000
0.0
0.0

0.00

PROG.=VER 06/09/89
04-09-1993

Corr.

to 7%
0.0

07:53:20
02 & 12%
0.0

co2



FILE NAME - HCSS18
RUN # - HCSS RUN NO. 18
LOCATION - DERAMUS FIELD STATION
DATE - 4/2/93
PROJECT # - 9712M-51-16
Point # Delta P Delta H Stack T
{(in. H20) (in. H20) (F)
1 0.010 1.40 46
2 0.015 1.40 47
3 0.015 1.40 477
4 0.015 1.40 47
S 0.013 1.40 477
6 0.005 1.40 477
7 0.015 1.40 477
8 0.025 1.40 47
9 0.015 1.40 48
10 0.014 1.40 48
11 0.005 1.40 47
12 0.015 1.40 47
i3 0.020 1.40 47
14 0.010 1.40 47
15 0.014 1.40 48
16 0.015 1.40 49
17 0.005 1.40 47
18 0.010 1.40 47
19 0.015 1.40 46
20 0.005 1.40 47
21 0.010 1.40 47
22 0.005 1.40 f 47
23 0.01%5 1.40 45
24 0.015 1.40 48
25 0.005 1.40 477
Fractiocn Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 0.0000 0.0000
Fraction Final Wt. Tare Wt.
(g) (g)
PROBE RINSE 0.0000 0.0000
IMPINGERS 0.0000 0.0000
Probe Rinse Blank {(mag/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-140

04-09-1993 07:53:20
Meter T
In{F) Out(F)
78 .78
78 78
79 79
79 78
81 79
80 78
81 78
82 79
83 78
85 79
80 78
83 78 —
83 78
85 78
85 79
83 79
84 79
85 79
85 80
87 80
82 80
85 79
85 80
87 80
87 80
Rlank Wt. Net Wt.
(g) (g)
0.0000 0.0000
0.0000 0.0000
Vol. Net Wt.
(ml) (g)
0.0 0.0000
0.0 0.0000

PROG.=VER 06,/09/89

|



FILE NAME - HCSS19

RUN # - HCSS RUN 19

LOCATION - DERAMUS FIELD STATION
DATE - 4/5/93

PROJECT # - 9712-51-16

Initial Meter Volume {(Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygens=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)-=

Cry Molecular Weight=
Wet Molecular Weights=

)

% Isokinetic=

Pitot Coefficient=
Sampling Time (Minutes)=
NozZle Diameter (Inches)-=
Stack Axis #1 (Inches)-=
Stack Axis #2 {(Inches)=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)-=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)=
Flow Rate (Standard, Dry, Cubic ft/min)-=

Particulate Loading - Front Half
Particulate Weight (g}=

Particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)-=
Emission Rate (lb/hr)=

No Back Half Analysis

C-141

Average Square Root of Delta % (in H20) =

75
1.50
0.024
43

28.82
28.73

0.1526
57.8

0.82
62.5
0.500
96.0
96.0

64.00

490
31,336
32,728
32,442

0.0000
0.0000
0.0000

0.00

PROG.=VER 06/09/89

04-09-1983
Corr. to 7%
0.0000

10:05:04

02 & 12%
0.0000

COo2



* *+ METRIC UNITS * *

FILE NAME - HCSS19

RUN # - HCSS RUN 19

LOCATION - DERAMUS FIELD STATICN
DATE - 4/5/93

PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Meters)=
Final Meter Volume (Cubic Meters)-=
Meter Factor=

Final Leak Rate (cu m/min)=

Net Meter Volume (Cubic Meters)=

Gas Volume (Dry Standard Cubic Meters)=

Barometric Pressure {(mm Hg)=
Static Pressure (mm H20)=

Percent Oxygen=
Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (C)=
Average Delta H (mm H20)=
Average Delta P (mm H20)=
Average Stack Temperature (C}=

Dry Molecular Weights=

Wet Molecular Weights=
/

Average Square Root of Delta & (mm H20) =

)

% Isokinetic=

Pitot Coefficient=

Sampling Time (Minutes)s=
Nozzle Diameter (mm)=

Stack Axis #1 (Meters)s=
Stack Axis #2 (Meters)s=
Rectangular Stack

Stack Area (Sguare Meters) =

Stack Velocity (Actual, m/min)-=
Flow rate (Actual, Cubic m/min)=
Flow rate (Standard, Wet, Cubic m/min)-=
Flow rate (Standard, Dry, Cubic m/min) =
Particulate Loading - Front Half

Particulate Weight ({(g)-=

Particulate Loading, Dry Std. (mg/cu m)=

Particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hri=

No Back Half Analysis

C-142

13.752
14.947
1.015
0.0004
1.213
1.196

757
-3

O 3OO
W o O W

28.82
28.73

0.7689
37.8

0.82
62.5
12.70
2.438
2.438

5.946

149
887
927
919

0.0000
0.0
0.0

0.00

PROG.=VER 06/09/89
04-09-1993 10:05:04

avul

2

Corr. to 7% 02 & 12% CO2
0.0 0.0



FILE NAME -

RUN # -

LOCATION -

DATE -

HCSS19

HCSS RUN 19

DERAMUS FIELD STATION
4/5/93

PROJECT # - 9712-51-16
Point # Delta P Delta H Stack T Me
(in. H20) {(in. H20) (F) In(F)
1 0.040 1.50 41 59
2 0.025 1.50 43 69
3 0.035 1.50 42 69
4 0.025 1.50 43 - 71
5 0.020 1.50 43 71
6 0.020 1.50 43 72
7 0.020 1.50 43 72
8 0.025 1.50 43 73
S 0.030 1.50 43 74
10 0.015 1.50 43 75
i1 0.020 1.50 45 75
12 0.015 1.50 46 76
13 0.020 .50 45 78
i4 0.020 1.50 a6 78
15 0.025 1.50 45 78
16 0.020 1.50 45 78
'17 0.020 1.50 46 79
18 0.020 1.50 45 8C
1e 0.025 1.50 45 80
20 0.020 1.50 45 81
21 0.025 1.50 40 7S
22 0.030 1.50 41 80
23 0.030 1.50 { 41 81
24 0.020 1.50 41 82
25 0.025 1.50 41 82
Fraction Final Wt. Tare Wt. Elank
{g) (g) {g)
DRY CATCH 0.0000 0.0000 0.0000
FILTER 0.0000 0.0000 0.0000
Fraction Final Wt. Tare Wt. vol.
(g) (g) (ml)
PROBE RINSE 0.0000 0.0000 0.0
IMPINGERS 0.0000 0.0000 0.0
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-143

ter

out (F)

™

69

69

Wt.

(@]

69
69
70
71
71
71
72
73
73
74
75
75
75
76
76

—
I

77
78
78
78
78
79
79

PROG.=VER 06/09/889
04-09-1893 10:05:05

Net Wt.

0.0000
0.0000

Net Wt.

.0000
.0000



FILE NAME - HCSS20 PROG.=VER 06/09/89
RUN # - HCSS RUN NO. 20 04-09-1993 10:18:51
LOCATION - DERAMUS FIELD STATION

DATE - 4/5/93

PROJECT. # - 9712-51-16

s
Initial Meter Volume (Cubic Feet)= 486.118 é]
Final Meter Volume (Cubic Feet)-= 528.724

Meter Factor= 1.018

Final Leak Rate (cu ft/min)= 0.008

Net Meter Volume (Cubic Feet)= 43.416

Gas Volume (Dry Standard Cubic Feet)= 42.420

Barcmetric Pressure (in Hg)= 29.80

Static Pressure (Inches H20)= -0.13

Percent Oxygen= 20.5

Percent Carbon Dioxide= 0.0 L
Moisture Collected (ml)= 4.7 ™
Percent Water= 0.5 -

Average Meter Temperature (F)= 80

Average Delta H (in H20)-= 1.50

Average Delta P (in H20)= - 0.021

Average Stack Temperature (F)= 46

Dry Mclecular Weight= 28.82

Wet Molecular Weights= 28.76 ‘
Average Square Root of Delta q (in H20)= 0.1434 b
% Isokinetic= 102.2

Pitot Coefficients= ' 0.83 '
Sampling Time (Minutes)-= 62.5

Nozzle Diameter {(Inches)= 0.500

Stack Axis #1 (Inches)= 96.0

Stack Axis #2 (Inches)= 96.0

Rectangular Stack

Stack Area (Square Feet)= 64.00

Stack Velocity (Actual, Feet/min)= 471

Flow Rate (Actual, Cubic ft/min)= 30,161

Flow rate (Standard, Wet, Cubic ft/min)= 31,338

Flow Rate (Standard, Dry, Cubic ft/min)s= 31,176

Particulate Loading - Front Half

Particulate Weight (g)-= 0.0000 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (gr/scf)= 0.0000 0.0000 0.0000
Particulate Loading, Actual (gr/cu ft)= 0.0000

Emission Rate (lb/hr)-= 0.00

Nc Back Half Analysis

T
SR

C-144



* * METRIC UNITS * ~*
FILE NAME - HCSS20 PROG.=VER 06/039/89
RUN # - HCSS RUN NO. 20 04-09-1993 10:18:51
LOCATION - DERAMUS FIELD STATION
DATE - 4/5/93
PROJECT # - 9712-51-16

s

Initial Meter Volume (Cubic Meters)= 13.765
Final Meter Volume (Cubic Meters)s= 14.971
Meter Factor= 1.019
Final Leak Rate (cu m/min)= 0.0002
Net Meter Volume (Cubic Meters)s= 1.228
Gas Volume (Dry Standard Cubic Meters)= 1.201
Barometric Pressure (mm Hg)= 757
Static Pressure (mm H20)= -3
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 4.7 -
Percent Water= 0.5
Average Meter Temperature (C)= 27
Average Delta H (mm H20)= 38.1
Average Delta P (mm H20)= 0.5
Average Stack Temperature (C)= 8
Dry Molecular Weight= 28.82
Wet Molecular Weight= ) ; 28.76
!

- Average Square Root of Delta P (mm H20)= 0.7227

: % Isokinetic= 102.2
Pitot Coefficient= 0.83
Sampling Time (Minutes)= 62.5
Nozzle Diameter (mm)= 12.70
Stack Axis #1 (Meters)-= 2.438
Stack Axis #2 (Meters)= 2.438
Rectangular Stack
Stack Area (Square Meters)= 5.946
Stack Velocity (Actual, m/min)= 144
Flow rate (Actual, Cubic m/min)= 854
Flow rate (Standard, Wet, Cubic m/min)= 887
Flow rate (Standard, Dry, Cubic m/min)= 883
Particulate Loading - Front Half
Particulate Weight (g)= 0.0000 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)s= 0.0 0.0 0.0
Particulate Loading, Actual (mg/cu m)= 0.0
Emission Rate (kg/hr)-= 0.00

No Back Half Analysis

C-145



FILE NAME -
RUN # -

HCSS20
HCSS RUN NO. 20

LOCATION - DERAMUS FIELD STATION

DATE - 4/5/93

PROJECT # - 9712-51-16
Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.018 1.50 46
2 0.017 1.50 45
3 0.026 1.50 45
4 0.029 1.50 46
) 0.028 1.50 47
6 0.018 1.50 47
7 0.022 1.50 46
8 0.028 1.50 47
9 0.025 1.50 47
10 0.022 1.50 47
11 0.027 1.50 477
12 0.019 1.50 48
13 0.020 1.50 47
14 0.025 1.50 47
15 0.024 1.50 48
16 0.019 1.50 48
17 0.012 1.50 46
18 0.020 1.50 46
19 0.014 1.50 46
20 0.015 1.50 47
21 0.014 1.50 ) 41
22 0.024 1.50 { 43
23 0.019 1.50 43
24 0.01le 1.50 44
25 0.020 1.50 45
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 0.0000 0.0000
Fraction Final Wt. Tare Wt.
{g) (g)
PROBE RINSE 0.0000 0.0000
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-146

04-09-1993 10:18:51
Meter T
In(F) Out(F)
72 71
73 72
74 72
76 72
77 73
78 74
80 74
81 75
82 75
84 76
79 77
83 77 -
84 77
86 78
88 79
84 79
86 80
87 80
88 80
90 81
84 81
87 82
87 82
89 82
89 83
Blank Wt. Net Wt.
{g) (g)
0.0000 0.0000
0.0000 0.0000
Vol. Net Wt.
(ml) (g)
0.0 0.0000
0.0 0.0000

PROG.=VER 06/09/89

]
o

sl

i
LY
2
b
3



FILE NAME - HCSS21 PROG.=VER 06/09/89
RUN # - HCSS RUN NO. 21 04-09-1993 16:52:09
LOCATION - DERAMUS FIELD STATICN

DATE - 4/5/93

PROJECT # - 9712-51-16

R

Initial Meter Volume (Cubic Feet)-= 528.418
Final Meter Volume (Cubic Feet)= 563.812
Meter Factor= 1.015
Final Leak Rate (cu ft/min)= 0.005
Net Meter Volume (Cubic Feet)= 35.925
Gas Volume (Dry Standard Cubic Feet)= 34.730
Barometric Pressure (in Hg)= 29.30
Static Pressure {(Inches H20)= -1.20
Percent Oxygen= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)-= 8.3
Percent Water= 1.1 -
Average Meter Temperature (F}= 76
Average Delta H (in H20)= 1.00
Average Delta P (in H20)= 0.182
Average Stack Temperature (F)= 51
Dry Molecular Weignts= 28.82
Wet Molecular Weight= 28.70
Average Square Root of Delta ? (in H20)= 0.4207
— % Isokinetic= 1i9.9
Pitot Coefficient= 0.82
Sampling Time (Minutes)= 62.5
Nozzle Diameter (Inches)-= 0.249
Stack Axis #1 (Inches)-= 96.0
Stack Axis #2 (Inches)= 96.0
Rectangular Stack
Stack Area (Square Feet)= 64.00
Stack Velocity (Actual, Feet/min)= 1,375
Flow Rate (Actual, Cubic ft/min)= 87,982
Flow rate (Standard, Wet, Cubic ft/min)= 88,702
Flow Rate (Standard, Dry, Cubic ft/min)= 87,714

Particulate Loading - Front Half

Particulate Weight (g)= 0.0000 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry std. (gxr/scf)= 0.0000 0.0000 0.0000
Particulate Loading, Actual (gr/cu ft}= 0.0000

Emission Rate (lb/hr)= 0.00

No Back Half Analysis

1
68

C-147



* * METRIC UNITS * *
FILE NAME - HCSS21 PROG.=VER 06/09/89
RUN # - HCSS RUN NO. 21 04-09-1993 16:52:09
LOCATION - DERAMUS FIELD STATION
DATE - 4/5/93
PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Meters)s= 14.963

Final Meter Volume (Cubic Meters)= 15.965

Meter Factor= 1.015 §

Final Leak Rate (cu m/min)-= 0.0001 i

Net Meter Volume (Cubic Meters)= 1.017 :

Gas Volume (Dry Standard Cubic Meters)= 0.983 o1

i

Barcometric Pressure (mm Hg) = 744 i i

Static Pressure (mm H20)= -30

Percent Oxygen= 20.5 i,

Percent Carbon Dioxide= 0.0 &3

Moisture Collected (ml)= 8.3 -

Percent Water= 1.1 o

Average Meter Temperature (C)= 24 ‘

Average Delta H (mm H20) = 25.4 -

Average Delta P (mm H20)= 4.6 Ef

Average Stack Temperature (C)= 11 ti

Dry Molecular Weight= 28.82 o

Wet Molecular Weight= , 28.170 E:
/ |

Average Sguare Root of Delta J (mm H20)= 2.1201

% Isokinetics= 119.9 m

Pitot Coefficient= 0.82

Sampling Time (Minutes)s= 62.5

Nozzle Diameter (mm)= 6.32

Stack Axis #1 (Meters)= 2.438

Stack Axis #2 (Meters)s= 2.438

Rectangular Stack -

Stack Area (Square Meters)= §.946 g

Stack Velocity (Actual, m/min)= 419 o

Flow rate (Actual, Cubic m/min)= 2,491

Flow rate (Standard, Wet, Cubic m/min)= 2,512

Flow rate (Standard, Dry, Cubic m/min)= 2,484

Particulate Loading - Front Half

Particulate Weight (g)= 0.0000 Corr. to 7% 02 & 12% CO2

Particulate Loading, Dry Std. (mg/cu m}= 0.0 0.0 0.0

Particulate Loading, Actual (mg/cu m)= 0.0

Emission Rate (kg/hr)= 0.00

No Back Half Analysis

C-148



%
=

FILE NAM
RUN # -
LOCATION

E

HCSS RUN NO.

HCSSZ1
21
DERAMUS FIELD STATION

DATE - 4/5/93
PROJECT # - 9712-51-16

Point #

Voo oJENG B o AU 2 B - S VO I (N I oo

Fraction

DRY CATC
FILTER

Fraction

PROBE RINSE

IMPINGER

Probe Rinse Blank
Impinger Blank

H

S

Delta P Delta H
(in. H20) (in. H20)
0.150 1.00
0.220 1.00
0.210 1.00
0.220 1.00
0.120 1.00
0.100 1.00
0.120 1.00
0.230 1.00
0.130 1.00
0.070 1.00
0.190 1.00
0.160 1.00
0.200 1.00
0.150 1.00
0.100 1.00
0.170 1.00
0.230 1.00
0.290 1.00
0.28¢C 1.0¢C
0.130 1.00
0.200 1.00
0.250 1.00 (
0.210 1.00
0.270 1.00
0.150 1.00
Final Wt. T
(g)
0.0000 0.
0.0000 0.
Final Wt. T
(g)
0.0000 0.
0.0000 0.
(mg/ml)= 0.00
(mg/ml)= 0.0000

Stack T
(F)
51
50
51
50
50
52
52
51
50
53
52
51
52
51
52
53
54
51
54
53
51
50
48
50
51

are Wt.
(g)
0000
0000

are Wt.
{g)
0000
0000

00

C-149

Me
In(F)
75
74
74
74
75
74
74
75
75
76
76
76
77
77
78
77
77
78
78
79
77
78
79
79
80

Blank
(g)

0.0000

0.0000

Vol.
{ml)
0.0
0.0

PROG.=VER 06/09/89
04-09~-19923

ter T
Out (F)
.75
75
74
74
74
74
74
74
75
75
75
75 —
75
76
75
76
76
76
77
77
77
76
77
77
78

Wt. Net Wt.

(g)
0.0000
0.0000

Net Wt.
(g}
0.0000
0.0000

16:52:10



FILE NAME - HCSS22

RUN # - HCSS RUN NO. 22

LOCATION - DERAMUS FIELD STATION
DATE - 4/5/93

PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)s=

Gas Volume (Dry Standard Cubic Feet)=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=
Percent Carbon Dioxide=
Moisture Collected {(ml)=
Percent Water=

Average Meter Temperature (F)s=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)s=

Dry Molecular Weights=
Wet Molecular Weight=

[

% Isokinetic=

Pitot Coefficient-=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)=
Stack Axis #1 (Inches)=
Stack Axis #2 (Inches)-=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)=
Flow Rate (Standard, Dry, Cubic ft/min)-=

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)
Particulate Loading, Actual (gr/cu ft)
Emission Rate (lb/hr)=

No Back Half Analysis

C-150

Average Square Root of Delta W’(in H20) =

0.0000
0.0000
0.0000

0.00

PROG.=VER 06/09/89

04-09

Corr.

-1993

to 7%
0.0000

17:05:37

02 & 12%
0.0000

Co2

e ——



* * METRIC UNITS
FILE NAME - HCSS22
RUN # - HCSS RUN NO. 22
LOCATION - DERAMUS FIELD STATION
DATE - 4/5/93
PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Meters)=
Final Meter Volume (Cubic Meters)-=
Meter Factor=

Final Leak Rate {(cu m/min)=

Net Meter Volume (Cubic Meters)=

Gas Volume (Dry Standard Cubic Meters)=

Barometric Pressure (mm Hg) =
Static Pressure (mm H20)=

Percent Oxygens=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (C)=
Average Delta H (mm H20) =
Average Delta P (mm H20)=
Average Stack Temperature (C)=

Dry Molecular Weights=
Wet Molecular Weight=

Average Square Root of Delta J (mm H20}=

% Isokinetic=

Pitot Coefficient=

Sampling Time (Minutes)-=
Neozzle Diameter {(mm)=

Stack Axis #1 (Meters)s=
Stack Axis #2 (Meters)s=
Rectangular Stack

Stack Area (Square Meters)=

Stack Velocity (Actual, m/min)-=
Flow rate (Actual, Cubic m/min)=
Flow rate (Standard, Wet, Cubic m/min)
Flow rate (Standard, Dry, Cubic m/min)

no

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (mg/cu m)=
Particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hr)=

No Back Half Analysis

C-151

14.990
15.875
1.019
0.0003
1.004
0.967

o oo
wwom

28.82
28.73

2.139C
114.2

0.83
62.5
6.32
2.438
2.438

5.946

432
2,571
2,586
2,565

0.0000
0.0
0.0

0.00

PROG.=VER 06/09/89
04-09-1993

17:05:37



FILE NAME
RUN # -
LOCATION -

HCSS RUN NO.

HCSSs22
22
DERAMUS FIELD STATION

DATE - 4/5/93

PROJECT #

Point #

HHERFPWOWOIOWUE WD

Fraction

DRY CATCH
FILTER

Fraction

PROBE RINSE

IMPINGERS

Probe Rinse Blank
Impinger Blank

9712-51-16

Delta P Delta H Stack T
(in. H20) {(in. H20) (F)
0.210 1.00 S1
0.170 1.00 51
0.260 1.00 52
0.330 1.00 52
0.270 1.00 51
0.150 1.00 53
0.140 1.00 53
0.270 1.00 53
0.310 1.00 53
0.200 1.00 54
0.110 1.00 53
0.140 1.00 53
0.170 1.00 54
0.150 1.00 53
0.220 1.00 52
0.080 1.00 53
0.140 1.00 53
0.080 1.00 52
0.170 1.00 53
0.1290 1.00 5%
0.250 1.00 52
0.160 1.00 / 52
0.120 1.00 ( 50
0.240 1.00 52
0.180 1.00 53
Final Wt. Tare Wt.
(g) (g)
0.0000 0.0000
0.0000 0.0000
Final Wt. Tare Wt.
(g) (g)
0.0000 0.0000
0.0000 0.0000
{mg/ml)= 0.0000
(mg/ml)= 0.0000

C-152

Me
In(F)
76
75
75
76
76
75
76
77
78
79
78
79
80
81
82
79
80
81
82
83
79
81
82
82
83

Blank
{g)

0.0000

0.0000

vVol.
(ml)
0.0
0.0

PROG.=VER 06/09/89
04-09-1593

ter T
out (F)
76
75
76
76
76
75
75
75
75
75
75
76
76
76
76
77
77
77
77
77
77
77
78
78
78

Wt . Net Wt.

(g)
0.0000
0.0000

Net Wt.
(g)
0.0000
0.0000

17:05:37




FILE NAME - HCSS23 PROG.=VER 06/09/89
RUN # - HCSS RUN NO. 23 04-09-1993 17:22:46
LOCATION - DERAMUS FIELD STATION

DATE - 4/6/93

PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Feet)= 564.028
Final Meter Volume (Cubic Feet)= 598.926
Meter Factors= 1.015
Final Leak Rate (cu ft/min)= 0.005
Net Meter Volume (Cubic Feet)= 35.421
Gas Volume (Dry Standard Cubic Feet)= 35.867
Barometric Pressure (in Hg)= 29.80
Static Pressure (Inches H20)= -1.20
Percent Oxygens= 20.5
Percent Carbon Dioxide= 0.0
Moisture Collected (ml)= 5.3
Percent Water= 0.7 -
Average Meter Temperature (F)= 60
Average Delta H (in H20)= 1.00
Average Delta P (in H20)= 0.165
Average Stack Temperature (F)= 41
Dry Molecular Weight= 28 .82
Wet Molecular Weight= 28.75
Average Square Root of Delta ql(in H20) = 0.4000
% Isokinetic= 127.4
-
Pitot Coefficient= 0.82
Sampling Time {(Minutes)-= 62.5
Nozzle Diameter (Inches)= 0.249
Stack Axis #1 (Inches)= 96.0
Stack Axis #2 (Inches)s= 96.0
Rectangular Stack
Stack Area (Square Feet)= 64.00
Stack Velocity (Actual, Feet/min)= 1,283
Flow Rate (Actual, Cubic ft/min)= 82,093
Flow rate (Standard, Wet, Cubic ft/min)= 85,833
Flow Rate (Standard, Dry, Cubic ft/min)= 85,240
Particulate Loading - Front Half
Particulate Weight (g)= 0.0000 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (gr/scf)= 0.0000 0.0000 0.0000
Particulate Loading, Actual (gr/cu ft)= 0.0000
Emission Rate (lb/hr)= 0.00

No Back Half Analysis

C-153



* % METRIC UNITS * *

FILE NAME - HCSS23

RUN # - HCSS RUN NO. 23

LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Meters)=
Final Meter Volume {(Cubic Meters)=
Meter Factor=

Final Leak Rate (cu m/min)=

Net Meter Volume (Cubic Meters)=

Gas Volume (Dry Standard Cubic Meters)s=

Barometric Pressure (mm Hg)=
Static Pressure {(mm H20)=

Percent Oxygens=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (C)=
Average Delta H (mm H20)=
Average Delta P (mm H20)-=
Average Stack Temperature (C)=

Dry Molecular Weight=
Wet Molecular Weight=

Average Square Root of Delta g (mm H20) =

% Isokinetics=

Pitot Coefficient=

Sampling Time (Minutes)s=
Nozzle Diameter {(mm)=

Stack Axis #1 (Meters)s=
Stack Axis #2 (Meters)=
Rectangular Stack

Stack Area (Square Meters)=

Stack Velocity (Actual, m/min)=
Flow rate (Actual, Cubic m/min)-=

Flow rate (Standard, Wet, Cubic m/min)=
Flow rate (Standard, Dry, Cubic m/min)=

Particulate Loading - Front Half

Particulate Weight (g}=

Particulate Loading, Dry Std. (mg/cu m)=

particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hr)=

No Back Half Analysis

C-154

15.971
16.959
1.015
0.0001
1.003
1.016

[@N ) Nel o]
~SJwouwum

28.82
28.75

2.0161
127.4

0.82
62.5
6.32
2.438
2.438

5.946

391
2,325
2,431
2,414

0.0000
0.0
0.0

0.00

PROG.=VER 06/09/89
04-09-1993 17:22:46

Corr. to 7% 02 & 12% CO2
0.0 0.0



FILE NAME - HCSS23 PROG.=VER 06/09/889
RUN # - HCSS RUN NO. 23 04-09-1993 17:22:46
LOCATION - DERAMUS FIELD STATION

DATE - 4/6/93

PROJECT # - 9712-51-16

% Point # Delta P Delta H Stack T Meter T
(in. H20) (in. H20) (F) In(F) Out(F)
1 0.150 1.00 41 53 52
2 0.150 1.00 40 53 52
3 0.170 1.00 40 53 52
4 0.130 1.00 41 54 53
5 0.120 1.00 42 53] 53
6 0.120 1.00 42 56 55
7 0.120 1.00 41 57 55
8 0.130 1.00 41 58 55
9 0.100 1.00 42 58 56
10 0.070 1.00 - 42 60 57
11 0.160 1.00 42 60 58
12 0.200 1.00 41 61 58 _
13 0.170 1.00 42 62 59
14 0.220 1.00 42 63 60
15 0.120 1.00 43 64 60
16 0.170 1.00 42 64 62
17 0.240 1.00 43 64 62
18 0.220 1.00 43 66 63
19 0.270 1.00 44 67 64
20 0.150 1.00 44 68 64
21 0.135 1.00 39 67 65
22 0.130 1.00 { 40 68 65
23 0.350 1.00 i 40 65 56
b 24 0.250 1.00 40 70 67
25 0.0380 1.00 40 71 67
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
. {g) (g} {g) (g)
é: DRY CATCH 0.0000 0.0000 0.0000 . 0.0000
i FILTER 0.0000 0.0000 0.0000 0.0000
Fraction Final Wt. Tare Wt. Vol. Net Wt.
{(g) (g) (ml) {(g)
PROBE RINSE 0.0000 0.0000 0.0 0.0000
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-185



FILE NAME - HCSS24

RUN # - HCSS RUN NO. 23

LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=s

Final Leak Rate (cu ft/min)-=

Net Meter Volume (Cubic Feet)s=

Gas Volume (Dry Standard Cubic Feet)s=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (F)s=
Average Delta H (in H20)=
Average Delta P (in H20)=
Average Stack Temperature (F)=

Dry Molecular Weight=
Wet Molecular Weight=

Q

% Isokinetic= (

Pitot Coefficients=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)-=
Stack Axis #1 (Inches)-=
Stack Axis #2 (Inches)=
Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)s=
Emission Rate (lb/hr)=

No Back Half Analysis

C-156

Average Square Root of Delta P (in H20)=

564.665
599.360
1.019
0.002
35.354
35.565

29.80
-1.20

oo o
e owum

64
1.00
0.197
43

28.82
28.74

0.4399
112.5

0.83
62.5
0.249
96.0
96.0

64 .00

1,443
92,368
96,376
95,691

0.0000
0.0000
0.0000

0.00

PROG.=VER 06/09/89

04-08

Corr.

-1993

to 7%
0.0000

07:59:23

02 & 12%
0.0000

co2

Em—

5 ;

e

ey
A
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* * METRIC UNITS * *

FILE NAME - HCSS24

RUN # - HCSS RUN NO. 23

LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Meters)s=
Final Meter Volume (Cubic Meters)s=
Meter Factor=

Final Leak Rate (cu m/min)=

Net Meter Volume {(Cubic Meters)=

Gas Volume (Dry Standard Cubic Meters)=

Barometric Pressure (mm Hg)=
Static Pressure (mm H20)=

Percent Oxygens=

Percent Carbon Dioxide=
Moisture Collected (ml)-=
Percent Water=

Average Meter Temperature (C)=
Average Delta H (mm H20)=
Average Delta P (mm H20)=
Average Stack Temperature (C)=

Dry Molecular Weight=
Wet Molecular Weight=

Average Square Root of Delta é (mm H20)=

[

% Isokinetic=

Pitot Coefficients=

Sampling Time (Minutes)-=
Nozzle Diameter (mm)-=

Stack Axis #1 (Meters)s=
Stack Axis #2 (Meters)-=
Rectangular Stack

Stack Area (Sguare Meters)=

Stack Velocity (Actual, m/min)s=
Flow rate (Actual, Cubic m/min)s=

Flow rate (Standard, Wet, Cubic m/min)s=

Flow rate (Standard, Dry, Cubic m/min)
Particulate Loading - Front Half

Particulate Weight (g)-=

Particulate Loading, Dry Std. (mg/cu m)=

Particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hr)=

No Back Half Analysis

C-157

15.989
16.971

1.019
0.0001
.001
1.007

=

o wm oo
QoW

18
25.

ul
O

28.82
28.74

0.83
62.5
6.32
2.438
2.438

5.946

440
2,616
2,729
2,710

0.0000
0.0
0.0

0.00

PROG.=VER 06/09/89
04-08-1993

Corr.

to 7%
0.0

07:59:23
02 & 12%
0.0

Co2



FILE NAME - HCSS24
RUN # - HCSS RUN NO. 23
LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93
PROJECT # - 9712-51-16
Point # Delta P Delta H Stack T
(in. H20) (in. H20) (F)
1 0.220 1.00 42
2 0.290 1.00 42
3 0.300 1.00 41
4 0.280 1.00 41
5 0.180 1.00 42
6 0.180 1.00 42
7 0.240 1.00 43
8 0.240 1.00 43
9 0.240 1.00 43
10 0.150 1.00 43
11 0.130 1.00 43
12 0.200 1.00 42
i3 0.200 1.00 43
14 0.170 1.00 43
15 0.120 1.00 44
16 0.140 1.00 44
17 0.150 1.00 44
18 0.160 1.00 45
19 0.140 1.00 45
20 0.100 1.00 45
21 0.250 1.00 40
22 0.230 1.00 / 41
23 0.190 1.00 { 41
24 0.230 1.00 41
25 0.200 1.00 40
Fraction Final Wt. Tare Wt.
{g) (g)
DRY CATCH 0.0000 0.0000
FILTER 0.0000 0.0000
Fraction Final wWt. Tare Wt.
(g) (g)
PROBE RINSE 0.0000 0.0000
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-158

Me
In(F)
55
55
57
58
59
59
62
63
65
66
63
66
68
69
70
66
70
72
73
74
70
74
75
76
77

Blank
{g)

0.0000

0.0000

Vol.
{ml)
0.0
0.0

ter T
Out (F)
55
54
5%
55
55
57
57
58
58
59
60
61
61
62
62
64
64
64
65
65
67
67
68
68
69

Wt. Net

(g)
0.00
0.00

Net
{g)
0.0000
0.0000

PROG.=VER 06/09/89
04-08-1993 07:59:23

Wt.

00
00

We.

|
4

H

R
j=esess



(1

FILE NAME - HCSS25

RUN # - HCSS RUN NO. 25

LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712-51-16

Initial Meter Volume {(Cubic Feet)-=
Final Meter Volume (Cubic Feet)-=
Meter Factors=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet)s=

Barometric Pressure {(in Hg) =
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)-=
Percent Water=

Average Meter Temperature (F)=
Average Delta H (in H20) =
Average Delta P (in H20)=
Average Stack Temperature (F)s=

Dry Molecular Weight=
Wet Molecular Weight=

;

Average Square Root of Delta P| (in H20)=

% Isckinetic=

Pitot Coefficients=
Sampling Time (Minutes)=

Nozzle Diameter (Inches)=
Stack Axis #1 (Inches)=
tack Axis #2 {(Inches)=

Rectangular Stack

Stack Area (Square Feet)=

Stack Velocity (Actual, Feet/min)-=
Flow Rate (Actual, Cubic ft/min)-=

Flow rate {(Standard, Wet, Cubic ft/min)=
Flow Rate (Standard, Dry, Cubic ft/minj=

Particulate Loading - Front Half

Particulate Weight (g}=

Particulate Loading, Dry Std. (gr/scf)=
Particulate Loading, Actual (gr/cu ft)=

Emission Rate (lb/hr)-=

No Back Half Analysis

C-159

599.322
634.505
1.015
0.004
35.711
34.726

28.60
-1.20

= JO O
O oWm

1.00
0.152
54

28.82
28.71

0.3846
130.7

0.82
62.5
0.249
96.0
96.0

64 .00

1,253
80,211
81,272
80,464

0.0000
0.0000
0.0000

0.00

PROG.=VER 06/09/89

04-08

Corr.

-1993

to 7%
0.0000

08:28:17

02 & 12% CO2

0.0000



* * METRIC UNITS * *

FILE NAME - HCSS25

RUN # - HCSS RUN NO. 25

LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Meters)=
Final Meter Volume (Cubic Meters)=
Meter Factor=

Final Leak Rate (cu m/min)=

Net Meter Volume (Cubic Meters)-=

Gas Volume (Dry Standard Cubic Meters)=

Barometric Pressure (mm Hg)=
Static Pressure (mm H20) =

Percent Oxygen=
Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Water=

Average Meter Temperature (C)=
Average Delta H (mm H20)=
Average Delta P {(mm H20)=
Average Stack Temperature (C)-=

Dry Molecular Weight=
Wet Molecular Weight-=

Average Square Root of Delta J (mm H20)=

)

% Isokinetic=

Pitot Coefficients=

Sampling Time (Minutes)s=
Nozzle Diameter {mm)=

Stack Axis #1 (Meters)-=
Stack Axis #2 (Meters)-=
Rectangular Stack

Stack Area (Square Meters)=

Stack Velocity (Actual, m/min)=
Flow rate (Actual, Cubic m/min)=
Flow rate (Standard, Wet, Cubic m/min)=
Flow rate (Standard, Dry, Cubic m/min)=
Particulate Loading - Front Half

Particulate Weight (g)=

Particulate Loading, Dry Std. (mg/cu m)=

Particulate Loading, Actual (mg/cu m)=
Emission Rate (kg/hr)-=

No Back Half Analysis

C-160

16.970
17.967
1.015
0.0001
1.011
0.983

28.82
28.71

1.9381
130.7

0.82
62.5
6.32
2.438
2.438

5.946

382
2,271
2,301
2,278

0.0000
0.0
0.0

0.00

PROG.=VER 06/09/89
04-08-1993 08:28:17

G

Corr. to 7% 02 & 12% CO2
0.0 0.0



FILE NAME
RUN #
LOCATION

HCSS RUN NO.

HCSS25
25
DERAMUS FIELD STATION

DATE - 4/6/93

PROJECT #

Point #

WoJ0unds wbhH

10

Fraction

DRY CATCH
FILTER

Fraction

PROBE RINSE

IMPINGERS

Probe Rinse Blank

9712-51-16
Delta P Delta H
(in. H20) (in. H20)
0.160 1.00
0.160 1.00
0.170 1.00
0.210 1.00
0.100 1.00
0.110 1.00
0.110 1.00
0.110 1.00
0.120 1.00
0.080 1.00
0.150 1.00
0.160 1.00
0.110 1.00
0.070 1.00
0.100 1.00
0.160 1.00
0.190 1.00
0.230 1.00
0.180 1.00
0.090 1.00
0.210 1.00 i
0.220 1.00 |
0.220 1.00
0.230 1.00
0.150 1.00

Final We. T

(g)

0.0000 0.

0.0000 0.

Final Wt. T

(g)
0.0000 0.
0.0000 0.
(mg/ml)= 0.00

Impinger Blank (mg/ml)= _0.0000

Ri
X,
I
R

i
B

Stack T
(F)
54
52
53
54
54
54
53
54
54
53
54
54
55
56
54
54
54
55
56
56
53
53
53
55
53

are Wt.
(9)
0000
0000

are Wt.
(g)
0000
0000

00

C-161

Me
In(F)
75
75
75
76
76
77
77
78
79
79
79
79
80
81
81
75
80
80
81
81
80
81
81
82
83

Blank
(a)

0.0000

0.0000

vel.
{ml)
0.0
0.0

PROG.=VER 06/09/89
04-08-1993

ter T
Out (F)
74
74
74
75
75
76
76
77
77
77
78
78
78
78
79
79
79
79
79
79
79
79
80
80
80

Wt. Net Wt.

(g)
0.0000
0.0000

Net Wt.
(g)
0.0000
0.0000

08:28:18



FILE NAME - HCSS26

RUN # - HCSS RUN NO. 26

LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Feet)=
Final Meter Volume (Cubic Feet)=
Meter Factor=

Final Leak Rate (cu ft/min)=

Net Meter Volume (Cubic Feet)=

Gas Volume (Dry Standard Cubic Feet})=

Barometric Pressure (in Hg)=
Static Pressure (Inches H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Collected (ml)=
Percent Waters=

Average Meter Temperature (F)=
Average Delta H (in H20)=
Average Delta P {(in H20)=
Average Stack Temperature (F)=

Dry Molecular Weights=
Wet Molecular Weight=

9

% Isokinetic=

Pitot Coefficients=
Sampling Time (Minutes)-=
Nozzle Diameter (Inches)=
Stack Axis #1 (Inches)-=
Stack Axis #2 (Inches)-=
Rectangular Stack

Stack Area (Square Feet)-=

Stack Velocity (Actual, Feet/min)=
Flow Rate (Actual, Cubic ft/min)=

Flow rate (Standard, Wet, Cubic ft/min)
Flow Rate (Standard, Dry, Cubic ft/min)

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (gr/scf)-=
Particulate Loading, Actual {(gr/cu ft)=
Emission Rate (lb/hr)s=

No Back Half Analysis

C-162

Average Square Root of Delta P((in H20) =

599.756
635.116
1.019
0.002
36.032
34.890

29.60
-1.20

O oo
dJwowm

1.00
0.180
55

28.82
28.74

0.4199
117.4

0.83
62.5
0.249
96.0
96.0

64.00

1,399
89,530
90,601

‘89,957

0.0000
0.0000
0.0000

0.00

PROG.=VER 06/09/89

04-08-1983

Corr. to 7% 02 & 12% CO2

0.0000

09:10:59

0.0000

—

]

"

P
[

RE:107



* * METRIC UNITS * *

FILE NAME - HCSS26

RUN # - HCSS RUN NO. 26

LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93

PROJECT # - 9712-51-16

Initial Meter Volume (Cubic Meters)-=
Final Meter Volume (Cubic Meters)=
Meter Factor=s

Final Leak Rate (cu m/min)-=

Net Meter Volume (Cubic Meters)-=

Gas Volume (Dry Standard Cubic Meters)s=

Barometric Pressure (mm Hg)=
Static Pressure {(mm H20)=

Percent Oxygen=

Percent Carbon Dioxide=
Moisture Cecllected (ml)=
Percent Waters=

Average Meter Temperature (C)=
Average Delta H {(mm H20)=
Average Delta P (mm H20)=
Average Stack Temperature (C)=

Dry Mclecular Weight=
Wet Molecular Weights=

Average Square Root of Delta J (mm H20) =

% Isokinetic=

Pitot Coefficient=

Sampling Time (Minutes)=
Nozzle Diameter (mm)=

Stack Axis #1 (Meters)=
Stack Axis #2 (Meters)-=
Rectangular Stack

Stack Area (Square Meters)=

Stack Velocity (Actual, m/min)-=
Flow rate (Actual, Cubic m/min)=
Flow rate (Standard, Wet, Cubic m/min)=
Flow rate (Standard, Dry, Cubic m/min)=

Particulate Loading - Front Half
Particulate Weight (g)=

Particulate Loading, Dry Std. (mg/cu m)=
Particulate Loading, Actual (mg/cu m)=
Emissicn Rate (kg/hr)=

No Back Half Analysis

C-163

16.983

©17.984

1.019
0.0001

0.988

2.1163
117.4

0.83
62.5
6.32
2.438
2.438

5.946

426
2,535
2,566
2,547

0.0000
0.0
0.0

0.00

PROG.=VER 06/09/89
04-08-1993

09:11:00

Corr. to 7% 02 & 12%

0.0

0.0

Cco2



FILE NAME - HCSS26
RUN # - HCSS RUN NO. 26
LOCATION - DERAMUS FIELD STATION
DATE - 4/6/93
PROJECT # - 9712-51-16
Point # Delta P Delta H Stack T
tin. H20) (in. H20) (F)
1 0.170 1.00 54
2 0.240 1.00 53
3 0.230 1.00 54
4 0.230 1.00 54
5 0.150 1.00 54
6 0.150 1.00 55
7 0.250 1.00 54
8 0.260 1.00 55
9 0.200 1.00 55
10 0.170 1.00 54
11 0.130 1.00 54
12 0.190 1.00 56
13 0.250 1.00 56
14 0.240 1.00 57
15 0.100 1.00 56
16 0.100 1.00 55
17 0.120 1.00 55
18 0.120 1.00 56
19 0.120 1.00 56
20 0.140 1.00 57
21 0.230 1.00 52
22 0.200 1.00 / 52
23 0.200 1.00 | 53
24 0.170 1.00 55
25 0.140 1.00 54
Fraction Final Wt. Tare Wt.
(g) (g)
DRY CATCH 0.0000 0.0000
FILTER 0.0000 0.0000
Fraction Final Wt. Tare Wt.
{(g) (g)
PROBE RINSE 0.0000 0.0000
IMPINGERS 0.0000 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Impinger Blank (mg/ml)= 0.0000

C-164

PROG.=VER 06/09/89

04-08-1993 09:11:00
Meter T
In(F) Out(F)
76 76
77 76
78 76
79 77
80 77
79 78
82 78
82 78
83 78
84 78
82 79
84 79 3
84 80
85 80
86 80
81 80
82 80
83 80
84 80
85 80
82 80
84 80
84 80
85 81
86 81
Blank Wt. Net Wt.
(g) (g)
0.0000 0.0000
0.0000 0.0000
Vol. Net Wt.
(ml) (g)
0.0 0.0000
0.0 0.0000

RS

=
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INPUT DATA FOR FILE PREHCS-1

TEST DATE - 3/23/93 % WATER= 0.90

PROJECT # - 9712M-51-16 % CARBON DIOXIDE= 0.00

TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00

RUN ID - PRELIMINARY HCSS RUN 1 % OXYGEN= 20.90
ANDERSEN HCSS IMPACTOR

STACK TEMPERATURE= 42.0 DEGREES F. SAMPLING TIME= 62.5 MIN.

BAR. PRESSURE= 29.12 INCHES HG PRESSURE DROP= 0.00 INCHES HG

STATIC PRESSURE= -0.50 INCHES H20 SAMPLER TEMP. = 42.0 DEGREES F.

AVE. DELTA P= 0.25 INCHES H20 PARTICLE DENS= 1

PITOT COEFF.= .84 METER VOL.= 35.797 CUBIC FEET

METER TEMP.= 72.0 DEGREES F. DELTA H= 1.00 INCHES H20

PROBE DIA.= 0.249 INCHES

CALCULATED RESULTS

SAMPLE VOL.-DRY STD.= 34.651 CU. FT.DRY MOLECULAR WT.= 28.84
SAMPLE VOL.-WET STD.= 34.966 CU. FT.WET MOLECULAR WT.= 28.74
STACK VELOCITY= 1682.7 FT./MIN. % ISOKINETIC= 96.2
NOZZLE VELOCITY= 1618.8 FT./MIN. SAMPLING RATE-ACTUAL= 0.547 CU. FT/MIN
MASS COLLECTED= 570.922 MG. CYCLONE BLANK= 0.000 MG.
LOADING= 0.25198 GRAIN/SCF STAGE BLANK= 0.000 MG.
LOADING (DCRY) = 0.25427 GRAIN/SCF FILTER BLANK= 0.000 MG.
STAGE # 1 2 CYCLONE FILTER
FINAL WT 166696.70163119.?0161798.40 1739.40

(MG)
TARE WT 166129.10163117.80161797.00 1743.80

(MG)
NET WT 567.61 1.91 1.41 0.00

(MG) CORRECTED
FRACTION 99.42 0.33 0.25 ©0.00

% OF TOTAL
CUM. % 95.42 99.75 100.00 100.00

WITH FILTER
FRACTION 99.42 0.33 0.25
% WITHOUT FILTER
CUM. % 99.42 99.75 100.00
WITHOUT FILTER
JET VEL. 0 0 0

(CM/SEC)
D50 SIZE 9.91 5.58 1.13 <1.13

(MICRONS)
DM/DLOGD 0.00338 0.00089

(GRAINS/SCF)
GEO MEAN 7.44 2.51 <2.51

(MICRONS)
PARTICLE 5.62D+04 4.40D+04

COUNT

C-167 .



INPUT DATA FOR FILE PREHCS2

TEST DATE - 3/23/93 % WATER= 0.90
PROJECT # - 9712M-51-16 % CARBON DIOXIDE= 0.00
TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00
RUN 1D - PRELIMINARY HCSS RUN 2 % OXYGEN= 20.90
ANDERSEN HCSS IMPACTOR
STACK TEMPERATURE= 42.0 DEGREES F. SAMPLING TIME= 62.5 MIN.
BAR. PRESSURE= 29.12 INCHES HG PRESSURE DROP= 0.00 INCHES HG f
STATIC PRESSURE= -0.50 INCHES H20 SAMPLER TEMP. = 42.0 DEGREES F. §§
AVE. DELTA P= 0.25 INCHES H20 PARTICLE DENS= 1 ‘
PITOT COEFF.= .84 METER VOL.= 35.462 CUBIC FEET .
METER TEMP.-= 76 .0 DEGREES F. DELTA H= 1.00 INCHES H20 :
PROBE DIA.= 0.249 INCHES H
i
CALCULATED RESULTS e
SAMPLE VOL.-DRY STD.-= 34.071 CU. FT.DRY MOLECULAR WT.= 28.84 v
SAMPLE VOL.-WET STD.= 34.380 CU. FT.WET MOLECULAR WT.= 28.74 %
STACK VELOCITY= 1662.7 FT./MIN. % ISOKINETIC= 95.7 :
NOZZLE VELOCITY= 1591.7 FT./MIN. SAMPLING RATE-ACTUAL= 0.538 CU. FT/MIN
MASS COLLECTED= 1088.794 MG. CYCLONE BLANK= 0.000 MG. (}
LOADING= 0.48873 GRAIN/SCF STAGE BLANK= 0.000 MG. i
LOADING {DRY) = 0.49317 GRAIN/SCF FILTER BLANK= 0.000 MG.
STAGE # 1 2. CYCLONE FILTER i
FINAL WT 167221.70164545{60170014.40 1510.20 i
(MG)
TARE WT 166141.70164537.00170014.50 1510.00 ~
(MG) : -
NET WT 1080.00 8.59 0.00 0.20
(MG) CORRECTED ‘
FRACTION 99.19 0.79 0.00 0.02
% OF TOTAL
CUM. % 99.19 99.98 99.98 100.00
WITH FILTER
FRACTION 99.21 0.79 0.00 %%
% WITHOUT FILTER s
CUM. % 99.21 100.00 100.00
WITHOUT FILTER
JET VEL. 0 0 0
(CM/SEC)
DS0 SIZE 9.98 5.63 1.15 <1.15
(MICRONS)
DM/DLOGD 0.01554 0.00000
(GRAINS/SCF)
GEO MEAN 7.50 2.54 <2.54
(MICRONS)
PARTICLE 2.57D+05 0.00D+00
COUNT :

C-168
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INPUT DATA FOR FILE PREHCS-3

TEST DATE - 3/24/93
PROJECT # - 9712M-51-

16

TEST SITE - DERAMUS FIELD STATION
RUN ID - PRELIMINARY HCSS RUN 3

STACK TEMPERATURE= 4
BAR. PRESSURE= 2
STATIC PRESSURE= -
AVE. DELTA P=

PITOT COEFF.=

METER TEMP.= 7
PROBE DIA.=

SAMPLE VOL.-DRY STD.
SAMPLE VOL.-WET STD.
STACK VELOCITY=
NOZZLE VELOCITY=
MASS COLLECTED=
LOADING=
LOADING{DRY) =

STAGE # 1

FINAL WT
(MG)

TARE WT
(MG)

NET WT 42.
(MG) CORRECTED

FRACTION 88.
% OF TOTAL

CUM. % 88.
WITH FILTER

FRACTION 98.

% WITHOUT FILTER

CUM. % 98.

WITHOUT FILTER

JET VEL.
(CM/SEC)
D50 SIZE 10.
(MICRONS)
DM/DLOGD
(GRAINS/SCF)
GEO MEAN
(MICRONS)
PARTICLE
COUNT

2.0 DEGREES F.
.07 INCHES HG
.20 INCHES H20
.02 INCHES H20

ANDERSEN HCSS

.84

26.656 CU. FT.DRY MOLECULAR WT.= 28.
26.898 CU. FT.WET MOLECULAR WT.= 28.

484 .1 FT./MIN. % ISOKINETIC= 112.
546.7 FT./MIN. SAMPLING RATE-ACTUAL= 0
47.791 MG. CYCLONE BLANK= o
0.02742 GRAIN/SCF STAGE BLANK= 0
0.02767 GRAIN/SCF FILTER BLANK= G

39

70

70

83

83

98

0.

0.

88.

98.

6.

.0 DEGREES F.
.376 INCHES

00

00

70

.00

83

0

37

0.00000

8.

37

A A o\° o\

IMPACTOR

SAMPLING TIME=
PRESSURE DROP=
SAMPLER TEMP. = 42.0 DEGREES F.
PARTICLE DENS= 1

METER VOL.=

CYCLONE
169091.60164335160164335.60

169049.20164929.20164335.10

0.50

1.05

89.75

1.17

100.00

0

1.48

0.00045

3.07

0.00D+00 1.82D+04

C-169

DELTA H=

CALCULATED RESULTS

WATER=
CARBON
CARBON
OXYGEN=

DIOXIDE=
MONOXIDE=

[eNoNoNe

62.5 MIN.
0.00 INCHES HG

.90
.00
.00
.90

27.664 CUBIC FEET

0.60 INCHES H20

FILTER

1850.00

1845.10

4.90

10.25

100.00

<1.48

<3.07

84
74
9

.422 CU.
.000 MG.
.000 MG.
.006 MG.

FT/MIN



INPUT DATA FOR FILE PREHCS-4

TEST DATE - 3/24/93
PROJECT # 9712M-51-

15

TEST SITE - DERAMUS FIELD STATION

RUN ID

STACK TEMPERATURE=
BAR. PRESSURE=
STATIC PRESSURE=
AVE. DELTA P=
PITOT COEFF.=
METER TEMP.=

PROBE DIA.=

4

SAMPLE VOL.-DRY STD.
SAMPLE VOL.-WET STD.
STACK VELOCITY=
NOZZLE VELOCITY=
MASS COLLECTED=

3.

.07
.20 INCHES
.03 INCHES

PRELIMINARY HCSS 4

ANDERSEN HCSS IMPACTOR

0 DEGREES
INCHES

.84

.0 DEGREES
.376 INCHES

F.
HG
H20
H20

F.

% WATER= 0.70
% CARBON DIOXIDE= 0.00
% CARBON MONOXIDE= 0.00
% OXYGEN= 20.90
SAMPLING TIME= 62.5 MIN.
PRESSURE DROP= 0.00 INCHES HG
SAMPLER TEMP. = 43.0 DEGREES F.
PARTICLE DENS= 1

METER VOL.=
DELTA H=

CALCULATED RESULTS

26
26
597
549
10

.9 FT
.5 FT

.797 CU. FT.
.986 CU. FT.
. /MIN.
. /MIN.
.609 MG.

DRY MOLECULAR WT.
WET MOLECULAR WT.
% ISOKINETIC=

\"

SAMPLING RATE-ACTUAL=

CYCLONE BLANK=

LOADING= 0.00607 GRAIN/SCF STAGE BLANK=

LOADING (DRY) = 0.00611 GRAIN/SCF FILTER BLANK=

STAGE # 1 2 CYCIONE  FILTER

FINAL WT 167007.70166400{50169152.60 1877.00
(MG) '

TARE WT 166998.10166399.50169154.90 1880.80
(MG)

NET WT 9.61 1.00 0.00 0.00
(MG) CORRECTED

FRACTION 90.57 9.43 0.00 0.00
% OF TOTAL

CUM. % 90.57 100.00 100.00 100.00
WITH FILTER

FRACTION 90.57 9.43 0.00

% WITHOUT FILTER

CUM. % 90.57 100.00 100.00

WITHOUT FILTER

JET VEL. 0 0 0

(CM/SEC)

D50 SIZE 10.97 6.36 1.47 <1.47
(MICRONS)

DM/DLOGD 0.00242 0.00000
(GRAINS/SCF)

GEO MEAN 8.35 3.06 <3.06
{MICRONS)

PARTICLE 3.58D+04 0.00D+00

COUNT

C-170

27.967 CUBIC FEET
0.60 INCHES H20

28.84
28.76
.9

o

.000 MG.
.000 MG.
.000 MG.

Vo]
OOOQOOHK

.424 CU. FT/MIN.
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INPUT DATA FOR FILE PREHCS-5

TEST DATE - 3/26/93 % WATER= 0.80
PROJECT # - 9712M-51-16 % CARBON DIOXIDE= 0.00
TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE=  0.00
i RUN ID - PRELIMINARY HCSS RUN 5 % OXYGEN= 20.90
ANDERSEN HCSS IMPACTOR
STACK TEMPERATURE= 48.0 DEGREES F. SAMPLING TIME= 62.5 MIN.
BAR. PRESSURE= 29.1€ INCHES HG PRESSURE DROP= 0.00 INCHES HG
STATIC PRESSURE= -0.40 INCHES H20  SAMPLER TEMP. = 48.0 DEGREES F.
AVE. DELTA P= 0.09 INCHES H20  PARTICLE DENS= 1
PITOT COEFF.= .84 METER VOL.= 34.875 CUBIC FEET
METER TEMP.= 75.0 DEGREES F. DELTA H= 0.95 INCHES H20
PROBE DIA.= 0.311 INCHES
CALCULATED RESULTS
SAMPLE VOL.-DRY STD.= 33.611 CU. FT.DRY MOLECULAR WT.= 28.84
SAMPLE VOL.-WET STD.= 33.882 CU. FT.WET MOLECULAR WT.= 28.75
STACK VELOCITY= 1012.2 FT./MIN. % ISOKINETIC= 100.4
NOZZLE VELOCITY= 1015.9 FT./MIN. SAMPLING RATE-ACTUAL= 0.536 CU. FT/MIN
MASS COLLECTED= 576.125 MG. CYCLONE BLANK= 0.000 MG.
LOADING= 0.26241 GRAIN/SCF STAGE BLANK= 0.000 MG.
LOADING (DRY) = 0.26452 GRAIN/SCF FILTER BLANK= 0.00C MG.
STAGE # 1 CYCLONE FILTER
FINAL WT 164051.40158943720163357.50 1735.10
- (MG)
o TARE WT 163585.60158835.80163354.60 1735.30
(MG)
NET WT 465.81  107.41 2.91 0.00
(MG) CORRECTED
FRACTION 80.85 18.64 0.50 0.00
% OF TCTAL
CUM. % 80.85 99.50 100.00 100.00
® WITH FILTER
= FRACTION 8(.85 18.64 0.50
% WITHOUT FILTER
CUM. % 80.85 99.50  100.00
WITHOUT FILTER
JET VEL. 0 0 0
(CM/SEC)
D50 SIZE 10.03 5.67 1.17  <1.17
(MICRONS)
DM/DLOGD 0.19721 0.00193
(GRAINS/SCF)
GEO MEAN 7.54 2.57 <2.57
(MICRONS)
PARTICLE 3.24D+06 9.28D+04
COUNT
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INPUT DATA FOR FILE PREHCS-6

TEST DATE - 3/25/93
PROJECT # - 9712M-51

TEST SITE - DERAMUS FIELD STATION
RUN ID - PRELIMINARY HCSS RUN 6

STACK TEMPERATURE=
BAR. PRESSURE=
STATIC PRESSURE=
AVE. DELTA P=
PITOT COEFF.=
METER TEMP. =

PROBE DIA.=

SAMPLE VOL.-DRY STD.
SAMPLE VOL.-WET STD.
STACK VELOCITY=
NOZZLE VELOCITY=
MASS COLLECTED=
LOADING=

LOADING (DRY) =

% WATER= 1.30
-16 % CARBON DIOXIDE= 0.00
% CARBON MONOXIDE= 0.00
% OXYGEN= 20.90
ANDERSEN HCSS IMPACTOR
51.0 DEGREES F. SAMPLING TIME= 62.5 MIN.
29.16 INCHES HG PRESSURE DROP= 0.00 INCHES HG
-0.40 INCHES H20 SAMPLER TEMP. = 51.0 DEGREES F.
0.12 INCHES H20 PARTICLE DENS= 1
.84 METER VOL. = 34.820 CUBIC FEET
78.0 DEGREES F. DELTA H= 0.95 INCHES H20
0.310 INCHES

33
33
1166
1026
935

CALCULATED RESULTS

.371 CU. FT.DRY MOLECULAR WT.=
.811 CU. FT.WET MOLECULAR WT.-=

.9 FT./MIN. % ISOKINETIC=

.4 FT./MIN. SAMPLING RATE-ACTUAL=
.281 MG. CYCLONE BLANK=
0.42690 GRAIN/SCF STAGE BLANK=

0.43252 GRAIN/SCF FILTER BLANK=

STACK WATER SATURATION @ 1.3%

CONDENSATION PROBABLE IN IMPACTOR @ 1.3%

STAGE # 1 2 CYCLONE FILTER

FINAL WT 160622.60171779.60162897.50 1767.90
(MG)

TARE WT 159693.40171776.10162894.90 1770.00
{MG)

NET WT 929.19 3.50 2.59 0.00
(MG) CORRECTED

FRACTION 99.35 0.37 0.28 0.00
% OF TOTAL

CUM. % 99.35 99.72 100.00 100.00
WITH FILTER

FRACTION 99.35 0.37 0.28

% WITHOUT FILTER

CUM. % 99.35 99.72 100.00

WITHOUT FILTER

JET VEL. 0 0 0

(CM/SEC)

D50 SIZE 10.03 5.67 1.17 <1.17
(MICRONS)

DM/DLOGD 0.0064232 0.00173
(GRAINS/SCF)

GEO MEAN 7.54 2.58 <2.58
(MICRONS)

PARTICLE 1.06D+05 8.31D+04

COUNT

C-172

28.
28.
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.538 CU.
.000 MG.
.000 MG.
.000 MG.

@
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84
70

FT/MIN

Ao

ERLI X
[os vl
Prass



INPUT DATA FOR FILE HCS-7

TEST DATE - 3/29/93 % WATER= 1.60
PROJECT # - 9712-51-16 % CARBON DIOXIDE= 0.00
TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00
o RUN ID - HCSS RUN NO. 7 % OXYGEN= 20.90
% ANDERSEN HCSS IMPACTOR
STACK TEMPERATURE= 66.0 DEGREES F. SAMPLING TIME= 62.5 MIN.
RAR. PRESSURE= 28.84 INCHES HG PRESSURE DROP= 0.00 INCHES HG
STATIC PRESSURE= -0.47 INCHES H20 SAMPLER TEMP. = 66.0 DEGREES F.
AVE. DELTA P= 0.10 INCHES H20 PARTICLE DENS= 1
PITOT COEFF.= .83 METER VOL.= 35.802 CUBIC FEET
METER TEMP.= 77.0 DEGREES F. DELTA H= 1.00 INCHES H20
PROBE DIA.-= 0.310 INCHES
CALCULATED RESULTS

SAMPLE VOL.-DRY STD.-= 34 .004 CU. FT.DRY MOLECULAR WT.= 28.84
SAMPLE VOL.-WET STD.= 34 .557 CU. FT.WET MOLECULAR WT.= 28.66
STACK VELOCITY= 1069.1 FT./MIN. % ISOKINETIC= 102.1
NOZZLE VELOCITY= 1092.0 FT./MIN. SAMPLING RATE-ACTUAL= 0.572 CU. FT/MIN
MASS COLLECTED= 231.300 MG. CYCLONE BLANK= 0.000 MG.
LOADING= 0.10329 GRAIN/SCF STAGE BLANK= 0.000 MG.
LOADING (DRY) = 0.10497 GRAIN/SCF FILTER BLANK= 0.000 MG.
STAGE # 1 2, CYCLONE  FILTER
FINAL WT 165581.30172185.h0164758.4o 1940.70

(M3)
TARE WT 165497.40172048.00164748.60 1940.40

{MG)
NET WT 83.89 137.30 9.81 0.30

(MG) CORRECTED :
FRACTION 36.27 59.36 4.24 0.13

% OF TOTAL
CUM. % 36.27 95.63 99.87 100.00

WITH FILTER
FRACTION 36.32 59.44 4.25
% WITHOUT FILTER
CUM. % 36.32 95.75% 100.00
WITHOUT FILTER
JET VEL. 0 0 0

(CM/SEC)
D50 SIZE 9.89 5.54 1.14 <l.14

(MICRONS)
DM/DLOGD 0.24350 0.00638

{(GRAINS/SCF)
GEO MEAN 7.40 2.51 <2.51

(MICRONS)
PARTICLE 4.07D+06 3.14D+05

COUNT

e
NY
i
Y]
b
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INPUT DATA FOR FILE HCS-8

C-174

TEST DATE - 3/29/93 .% WATER= 1.50
PROJECT # - 9712M-51-16 % CARBON DIOXIDE= 0.00 o
TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00 o
RUN ID - HCSS RUN NO.S8 % OXYGEN= 20.90
ANDERSEN HCSS IMPACTOR
STACK TEMPERATURE= 66.0 DEGREES F. SAMPLING TIME= 62.5 MIN.
BAR. PRESSURE= 28.84 INCHES HG PRESSURE DROP= 0.00 INCHES HG
STATIC PRESSURE= -0.47 INCHES H20 SAMPLER TEMP. = 66.0 DEGREES F.
AVE. DELTA P= 0.11 INCHES H20 PARTICLE DENS= 1
PITOT COEFF.= .84 METER VOL.= 35.914 CUBIC FEET
METER TEMP.-= 79.0 DEGREES F. DELTA H= 1.00 INCHES H20
PROBE DIA.= 0.311 INCHES
CALCULATED RESULTS =
SAMPLE VOL.-DRY STD.= 33.984 CU. FT.DRY MOLECULAR WT.= 28.84
SAMPLE VOL.-WET STD.= 34.502 CU. FT.WET MOLECULAR WT.= 28.67
STACK VELOCITY= 1129.9 FT./MIN. % ISOKINETIC= 95.9
NOZZLE VELOCITY= 1083.2 FT./MIN. SAMPLING RATE-ACTUAL= 0.571 CU. FT/MIN
MASS COLLECTED= 1400.287 MG. CYCLONE BLANK= 0.000 MG. P
LOADING= 0.62634 GRAIN/SCF STAGE BLANK= 0.000 MG. P
LOADING (DRY) = 0.63588 GRAIN/SCF FILTER BLANK= 0.000 MG.
STAGE # 1 2 CYCLONE FILTER 1
FINAL WT 169678.60165757{70173150.60 1941.50 L
(MG)
TARE WT 169588.70164712.20172888.80 1938.40 -
(MG) P
NET WT 89.89 1045.50 261.80 3.10 }
(MG) CORRECTED
FRACTION 6.42 74 .66 18.70 0.22
- % OF TOTAL
CUM. % 6.42 81.08 99.78 100.00
WITH FILTER .
FRACTION 6.43 74 .83 18.74 gé
% WITHOUT FILTER £
CUM. % 6.43 81.26 100.00
WITHOUT FILTER
JET VEL. 0 0 0
(CM/SEC)
DS0 SIZE 9.90 5.54 1.14 <1.14
(MICRONS)
DM/DLOGD 1.85789 0.17054
{GRAINS/SCF)
GEO MEAN 7.41 2.51 <2.51
(MICRONS)
PARTICLE 3.10D+07 8.39D+06
COUNT

B

~



INPUT DATA FOR FILE HCS-9

TEST DATE - 3/29/93 % WATER= 2.10
PROJECT # - 9712M-51-16 % CARBON DIOXIDE= 0.00
TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00
g RUN ID - - HCSS RUN NO.S % OXYGEN= 20.90
w ANDERSEN HCSS IMPACTOR
STACK TEMPERATURE= 77.0 DEGREES F. SAMPLING TIME= 62.5 MIN.
BAR. PRESSURE= 28.79 INCHES HG PRESSURE DROP= 0.00 INCHES HG
STATIC PRESSURE= -0.47 INCHES H20 SAMPLER TEMP. = 77.0 DEGREES F.
AVE. DELTA P= 0.09 INCHES H20 PARTICLE DENS= 1
PITOT COEFF.= .83 METER VOL.= 35.921 CUBIC FEET
METER TEMP.= 81.0 DEGREES F. DELTA H= 1.00 INCHES H20
PROBE DIA.= 0.310 INCHES
CALCULATED RESULTS
s SAMPLE VOL.-DRY STD.= 33.806 CU. FT.DRY MOLECULAR WT.= 28.84
SAMPLE VOL.-WET STD.= 34.532 CU. FT.WET MOLECULAR WT.= 28.61
STACK VELOCITY= 1020.3 FT./MIN. % ISOKINETIC= 109.4
NOZZLE VELOCITY= 1115.9 FT./MIN. SAMPLING RATE-ACTUAL= 0.585 CU. FT/MIN
MASS COLLECTED= 101.384 MG. CYCLONE BLANK= 0.000 MG.
LOADING= 0.04531 GRAIN/SCF STAGE BLANK= 0.000 MG.
LOADING (DRY) = 0.04628 GRAIN/SCF FILTER BLANK= 0.000 MG.
STAGE # 1 2 CYCLONE FILTER
FINAL WT 166553.70160038180164830.60 1922.10
- (MG} ‘
l TARE WT 166470.50160026.40164827.20 1919.70
(MG)
NET WT 83.20 12.389 3.39 2.40
(MG) CORRECTED
FRACTION 82.07 12.22 3.34 2.37
% OF TOTAL
CUM. % 82.07 94 .29 97.63 100.00
WITH FILTER
FRACTION 84.06 12.52 3.43
% WITHOUT FILTER
CUM. % 84.06 96 .57 100.00
WITHOUT FILTER
JET VEL. 0 0 0
(CM/SEC)
D50 SIZE S.87 5.51 1.14 <1.14
(MICRONS)
DM/DLOGD 0.02188 0.00222
(GRAINS/SCF)
GEO MEAN 7.38 2.51 <2.51
(MICRONS)
PARTICLE 3.67D+05 1.09D+05
COUNT

C-175



INPUT DATA FOR FILE HCS-10

TEST DATE - 3/29/93 % WATER= 1.90
PROJECT # - 9712M-51-16 % CARBON DIOXIDE= 0.00
TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE=  0.00
RUN ID - HCSS RUN NO. 10 % OXYGEN= 20.90
ANDERSEN HCSS IMPACTOR : EQ
STACK TEMPERATURE= 77.0 DEGREES F. SAMPLING TIME= 62.5 MIN.
BAR. PRESSURE= 28.79 INCHES HG ' PRESSURE DROP= 0.00 INCHES HG
STATIC PRESSURE= -0.47 INCHES H20  SAMPLER TEMP. = 77.0 DEGREES F.
AVE. DELTA P= 0.11 INCHES H20  PARTICLE DENS= 1
PITOT COEFF.= .84 METER VOL.= 36.567 CUBIC FEET
METER TEMP.= 81.0 DEGREES F. DELTA H= 1.00 INCHES H20
PROBE DIA.= 0.311 INCHES
CALCULATED RESULTS
SAMPLE VOL.-DRY STD.= 34.414 CU. FT.DRY MOLECULAR WT.= 28.84
SAMPLE VOL.-WET STD.= 35.081 CU. FT.WET MOLECULAR WT.= 28.63
STACK VELOCITY= 1143.5 FT./MIN. % ISOKINETIC= 98.5
NOZZLE VELOCITY= 1126.4 FT./MIN. SAMPLING RATE-ACTUAL= 0.594 CU. FT/MIN _
MASS COLLECTED= 126.000 MG. CYCLONE BLANK= 0.000 MG. P
LOADING= 0.05543 GRAIN/SCF STAGE BLANK= 0.000 MG. L
LOADING (DRY) = 0.05650 GRAIN/SCF FILTER BLANK= 0.000 MG.
STAGE # 1 2 CYCLONE  FILTER j
FINAL WT 170525.1016320080163165.10 1695.60 .
(MG)
TARE WT 170412.10163195.10163159.80 1693.60 P
(MG)
NET WT 113.00 5.70 5.30 2.00
(MG) CORRECTED
FRACTION 89.68 4.53 4.20 1.59
% OF TOTAL
CUM. % 89.68 94.21 98.41  100.00
WITH FILTER -
FRACTION 91.13 4.60 4.27 B
$ WITHOUT FILTER B
CUM. % 91.13 95.73  100.00
WITHOUT FILTER
JET VEL. 0 0 0
(CM/SEC)
D50 SIZE 9.82 5.47 1.13  <1.13
(MICRONS)
DM/DLOGD 0.00988 0.00340
(GRAINS/SCF)
GEO MEAN 7.33 2.48  <2.48
(MICRONS)
PARTICLE 1.67D+05 1.69D+05
COUNT
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INPUT DATA FOR FILE HCS-11

TEST DATE - 3/29/93 % WATER= 1.70
PROJECT # - 9712M-51-16 % CARBON DIOXIDE= 0.00
TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00
at RUN ID - HCSS RUN NO. 11 % OXYGEN= 20.90
% ANDERSEN HCSS IMPACTOR
STACK TEMPERATURE= 66.0 DEGREES F. SAMPLING TIME= 62.5 MIN.
BAR. PRESSURE= 28.66 INCHES HG PRESSURE DROP= 0.00 INCHES HG
STATIC PRESSURE= -0.47 INCHES H20 SAMPLER TEMP. = 66.0 DEGREES F.
AVE. DELTA P= 0.09 INCHES H20 PARTICLE DENS= 1
PITOT COEFF.= .83 METER VOL.= 35.474 CUBIC FEET
METER TEMP.= 70.0 DEGREES F. DELTA H= 1.00 INCHES H20
PROBE DIA.= 0.310 INCHES
CALCULATED RESULTS
SAMPLE VOL.-DRY STD.= 33.925 CU. FT.DRY MOLECULAR WT.= 28.84
SAMPLE VOL.-WET STD.= 34.512 CU. FT.WET MOLECULAR WT.= 28.65
STACK VELOCITY= 1028.4 FT./MIN. % ISOKINETIC= 106.7
NOZZLE VELOCITY= 1097.4 FT./MIN. SAMPLING RATE-ACTUAL= 0.575 CU. FT/MIN
MASS COLLECTED= 97.594 MG. CYCLONE  BLANK= 0.000 MG.
LOADING= 0.04364 GRAIN/SCF STAGE BLANK= 0.000 MG.
LOADING (DRY) = 0.04439 GRAIN/SCF FILTER BLANK= 0.000 MG.
STAGE # 1 2 CYCLONE FILTER
FINAL WT 162710.70164048{30166902.60 1748.20
o (MG)
- TARE WT 162659.60164014.50166894.90 1743.20
{MG)
NET WT 51.11 33.80 7.69 5.00
(MG) CORRECTED
FRACTION 52.37 34.63 7.88 5.12
% OF TOTAL
CUM. % 52.37 87.00 34 .88 100.00
525 WITH FILTER
& FRACTION 55.20 36.50 8.30
% WITHOUT FILTER
CUM. % 55.20 91.70 100.00
WITHOUT FILTER
JET VEL. 0 0 0
(CM/SEC)
D50 SIZE 9.87 5.52 1.13 <1.13
(MICRONS)
DM/DLOGD 0.05995 0.00500
(GRAINS/SCF)
GEO MEAN 7.38 2.50 <2.50
(MICRONS)
PARTICLE 1.00D+06 2.47D+05
COUNT
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INPUT DATA FOR FILE HCS-12

TEST DATE - 3/29/9

3

PROJECT # - 9712M-51-16
TEST SITE - DERAMUS FIELD STATION
RUN ID - HCSS RUN NO. 12

STACK TEMPERATURE=
BAR. PRESSURE=
STATIC PRESSURE=
AVE. DELTA P=
PITOT COEFF.=
METER TEMP. =

PROBE DIA.=

SAMPLE VOL.-DRY STD.
SAMPLE VOL.-WET STD.

STACK VELOCITY=
NOZZLE VELOCITY=
MASS COLLECTED=
LOADING=

LOADING (DRY) =

STAGE #

FINAL WT 163717.

(MG)

TARE WT 163661.

(MG)
NET WT

(MG) CORRECTED
FRACTION

% OF TOTAL
CUM. %

WITH FILTER
FRACTION
% WITHOUT FILTER
CUM. %
WITHOUT FILTER

JET VEL.
(CM/SEC)

D50 SIZE
(MICRONS)

DM/DLOGD
(GRAINS/SCF)

GEO MEAN
{MICRONS)

PARTICLE
COUNT

55.

41.

41.

42.

42.

65

A° o° o® o\®

ANDERSEN HCSS IMPACTOR

.84

.0 DEGREES F.
.66 INCHES HG
.47 INCHES H20
.09 INCHES H20

.0 DEGREES F.
.311 INCHES

METER VOL.=

DELTA H=

CALCULATED RESULTS

2

CYCLONE

70164972.90167557.10

59

93

93

22

22

.73

66

50

92.

50.

93.

5.

.89

.45

38

79

01

0

42

0.11325

7.

26

9.20

6.94

99.32

6.99

100.00

0

1.09

0.00569

2.43

1.93D+06 2.90D+05

C-178

WATER= 1.30
CARBON DIOXIDE= 0.00
CARBON MONOXIDE= 0.00
OXYGEN= 20.9¢0

SAMPLING TIME=
PRESSURE DROP=
SAMPLER TEMP. =
PARTICLE DENS=

FILTER
30165039{80167566.30 1554.40

1553.50

0.90

0.68

100.00

<1.09

<2.43

62.5 MIN.
0.00 INCHES HG
65.0 DEGREES F.
1
37.149 CUBIC FEET
1.00 INCHES H20

[ sa S

35.393 CU. FT.DRY MOLECULAR WT.-= 28.84
. 35.860 CU. FT.WET MOLECULAR WT.= 28.70
1056.0 FT./MIN. % ISOKINETIC= 107.1
1130.8 FT./MIN. SAMPLING RATE-ACTUAL= 0.597 CU. FT/MINS
132.588 MG. CYCLONE BLANK= 0.000 MG. :
.05706 GRAIN/SCF STAGE BLANK= 0.000 MG.
.05781 GRAIN/SCF FILTER BLANK= 0.000 MG.

.Z_}"_;‘
B



INPUT DATA FOR FILE HCS-13

TEST DATE - 3/30/93 % WATER= 2.14

PROJECT # - 9712M-51-16 % CARBON DIOXIDE= 0.00

TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00

RUN 1D - HCSS RUN NO. 13 % OXYGEN= 20.90
a ANDERSEN HCSS IMPACTOR

STACK TEMPERATURE= 64.0 DEGREES F. SAMPLING TIME= 62.5 MIN.

BAR. PRESSURE= 28 .60 INCHES HG PRESSURE DROP= 0.00 INCHES HG

STATIC PRESSURE= -0.55 INCHES H20 SAMPLER TEMP. = 65.0 DEGREES F.

AVE. DELTA P= 0.21 INCHES H20 PARTICLE DENS= 1

PITOT COEFF.= .8339 METER VOL. = 36.020 CUBIC FEET

METER TEMP.= 77.0 DEGREES F. DELTA H= 1.00 INCHES H20

PROBE DIA.= 0.249 INCHES

CALCULATED RESULTS

SAMPLE VOL.-DRY STD.= ~ 33.927 CU. FT.DRY MOLECULAR WT.=  28.84
SAMPLE VOL.-WET STD.=  34.669 CU. FT.WET MOLECULAR WT.=  28.60
STACK VELOCITY= 1562.2 FT./MIN. % ISOKINETIC= 109.2 .
NOZZLE VELOCITY= 1706.2 FT./MIN. SAMPLING RATE-ACTUAL= 0.577 CU. FT/MIN
MASS COLLECTED= 694.491 MG.  CYCLONE BLANK= 0.000 MG.
LOADING= 0.30914 GRAIN/SCF STAGE BLANK= 0.000 MG.
LOADING (DRY) = 0.31590 GRAIN/SCF FILTER BLANK= 0.000 MG.
STACK WATER SATURATION @  2.1%

STAGE # 1 2 CYCLONE  FILTER
FINAL WT 166964.30171068.90171504.80 1896.70
(MG)
TARE WT 166648.70170708.70171486.20 1896.60
(MG)
NET WT 315.59  360.20  18.59 0.10
(MG) CORRECTED
FRACTION 45.44  51.87 2.68 0.01
% OF TOTAL
& cuM. & 45.44  97.31  99.99  100.00
& WITH FILTER
FRACTION 45.45  51.87 2.68
% WITHOUT FILTER
cuM. % 45.45  97.32  100.00
WITHOUT FILTER
JET VEL. 0 0 0
(CM/SEC)
D50 SIZE 9.85 5.51 1.12  <1.12
(MICRONS)
DM/DLOGD 0.63529 0.01200
(GRAINS/SCF)
GEO MEAN 7.36 2.49  <2.49
(MICRONS)
; PARTICLE 1.07D+07 5.97D+05
COUNT
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INPUT DATA FOR FILE HCS-14

TEST DATE - 3/30/93 % WATER= 2.05

PROJECT # - 9712M-51-16 % CARBON DIOXIDE= 0.00

TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00

RUN ID - HCSS RUN NO.14 % OXYGEN= 20.90
ANDERSEN HCSS IMPACTOR gg

STACK TEMPERATURE= 63.0 DEGREES F. SAMPLING TIME= 62.5 MIN. £

BAR. PRESSURE= 28.60 INCHES HG PRESSURE DROP= 0.00 INCHES HG é@

STATIC PRESSURE= -0.55 INCHES H20 SAMPLER TEMP. = 63.0 DEGREES F. Lo

AVE. DELTA P= 0.20 INCHES H20 PARTICLE DENS= 1

PITOT COEFF.= .84 METER VOL.= 36.360 CUBIC FEET o

METER TEMP. = 79.0 DEGREES F. DELTA H= 1.00 INCHES H20 P

PROBE DIA.= 0.249 INCHES

e
L 2
Bl

CALCULATED RESULTS

SAMPLE VOL.-DRY STD.= 34.120 CU. FT.DRY MOLECULAR WT.= 28.84 {
SAMPLE VOL.-WET STD.= 34.835 CU. FT.WET MOLECULAR WT.s= 28.61 ‘
STACK VELOCITY= 1533.6 FT./MIN. % ISOKINETIC= 111.6
NOZZLE VELOCITY= 1711.0 FT./MIN. SAMPLING RATE-ACTUAL= 0.579 CU. FT/MIN,,
MASS COLLECTED= 329.597 MG. CYCLONE BLANK= 0.000 MG. (]
LOADING= - 0.14602 GRAIN/SCF STAGE BLANK= 0.000 MG. L
LOADING (DRY) = 0.14907 GRAIN/SCF FILTER BLANK= 0.000 MG.
STACK WATER SATURATION @ 2.0% P
CONDENSATION PROBABLE IN IMPACTOR @ 2.0% B
STAGE # 1 2 CYCLONE FILTER
FINAL WT 161625.50170466.00166100.20 1863.00 I
(MG) .
TARE WT 161580.00170197.20166087.70 1860.20
(MG)
NET WT 45.50  268.80 12.50 2.80
(MG) CORRECTED
FRACTION 13.80 81.55 3.79 0.85
% OF TOTAL s
CUM. % 13.80 95.36 99.15  100.00 i
WITH FILTER 7
FRACTION 13.92 82.25 3.83
% WITHOUT FILTER
CuM. % 13.92 96.17  100.00
WITHOUT FILTER
JET VEL. 0 0 0
(CM/SEC)
D50 SIZE 9.83 5.50 1.12 <1.12
(MICRONS)
DM/DLOGD 0.47174 0.00801
(GRAINS/SCF)
GEO MEAN 7.35 2.48  <2.48
(MICRONS) -
PARTICLE 7.94D+06 4.00D+05 gﬁ
COUNT
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INPUT DATA FOR FILE HCS-15

TEST DATE - 4/2/93 % WATER= 0.80

PROJECT # - 9712M-51-16 % CARBON DIOXIDE= 0.00

TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00

RUN ID - HCSS RUN NO. 15 % OXYGEN= 20.90
ANDERSEN HCSS IMPACTOR

STACK TEMPERATURE= 38.0 DEGREES F. SAMPLING TIME= 62.5 MIN.

BAR. PRESSURE= 29.00 INCHES HG PRESSURE DROP= 0.00 INCHES HG

STATIC PRESSURE= -0.13 INCHES H20 SAMPLER TEMP. 38.0 DEGREES F.

AVE. DELTA P= 0.02 INCHES H20 PARTICLE DENS= 1

PITOT COEFF.= .8159 METER VOL.= 44.529 CUBIC FEET

METER TEMP.= 68.0 DEGREES F. DELTA H= 2.00 INCHES H20

PROBE DIA.= 0.500 INCHES

CALCULATED RESULTS

SAMPLE VOL.-DRY STD.= 43.361 CU. FT.DRY MOLECULAR WT.= 28.84
SAMPLE VOL.-WET STD.= 43.711 CU. FT.WET MOLECULAR WT.= 28.75
STACK VELOCITY= 457.4 FT./MIN. % ISOKINETIC= 109.2
NOZZLE VELOCITY= 499.5 FT./MIN. SAMPLING RATE-ACTUAL= 0.681 CU. FT/MIN
MASS COLLECTED= 145.500 MG. CYCLONE BLANK= 0.000 MG.
LOADING= 0.05137 GRAIN/SCF STAGE BLANK= 0.000 MG.
LOADING (DRY) = 0.05178 GRAIN/SCF FILTER BLANK= 0.000 MG.
STACK WATER SATURATION @ 0.8%
CONDENSATION PROBABLE IN IMPACTOR @ 0.8%
STAGE # 1 2{ CYCLONE _FILTER sl
FINAL WT 168523.20165641.00161378.90 1988.90 ™ o &

(MG) '
TARE WT 168403.20165626.50161367.90 1990.30

{MG) ——
NET WT 120.00 14.50 11.00 0.00

MG) CORRECTED
FRACTION 82.47 9.97 7.56 0.00

% OF TOTAL
CUM. % 82.47 92.44 100.00 100.00

WITH FILTER
FRACTION 82.47 9.97 7.56
% WITHOUT FILTER
CUM. % 82.47 92.44 100.00
WITHOUT FILTER
JET VEL. 0 0 0

({CM/SEC)
D50 SIZE 9.12 4.99 0.88 <0.88

(MICRONS)
DM/DLOGD 0.01953 0.00517

(GRAINS/SCF)
GEO MEAN 6.74 2.10 <2.10

(MICRONS)
PARTICLE 3.58D+05 3.05D+05

COUNT
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INPUT DATA FOR FILE HCS-16

TEST DATE - 4/2/93 % WATER= 0.50

PROJECT # - 9712-51-16 % CARBON DIOXIDE= 0.00

TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00

RUN ID - HCSS RUN NO. 16 % OXYGEN= 20.90
ANDERSEN HCSS IMPACTOR

STACK TEMPERATURE= 39.0 DEGREES F. SAMPLING TIME= 62.5 MIN.

BAR. PRESSURE= 29.00 INCHES HG PRESSURE DROP= 0.00 INCHES HG

STATIC PRESSURE= -0.13 INCHES H20 SAMPLER TEMP. = 39.0 DEGREES F.

AVE. DELTA P= 0.02 INCHES H20 PARTICLE DENS= 1

PITOT COEFF.= .8339 METER VOL.= 45.858 CUBIC FEET

METER TEMP.= 70.0 DEGREES F. DELTA H= 1.94 INCHES H20

PROBE DIA.= 0.500 INCHES

COUNT

SAMPLE VOL.-DRY STD.= 44 .480 CU. FT.

SAMPLE VOL.-WET STD.= 44.704 CU. FT.

STACK VELOCITY= 467.7 FT./MIN.

NOZZLE VELOCITY= 511.9 FT./MIN.

MASS COLLECTED= 177.287 MG.

LOADING= 0.06120 GRAIN/SCF

LOADING (DRY) = 0.06151 GRAIN/SCF

‘STAGE # 1 CYCLONE

FINAL WT 168567.50169276{70168780.80
(MG)

TARE WT 168439.90169258.50168754.90
(MG)

NET WT 127.59 18.20 25.89
{MG) CORRECTED

FRACTION 71.97 10.27 14.60
$ OF TOTAL

CUM. % 71.97 82.24 96 .84
WITH FILTER

FRACTION 74 .32 10.60 15.08

% WITHOUT FILTER

CUM. % 74 .32 84.92 100.00

WITHOUT FILTER

JET VEL. 0 0 0
(CM/SEC)

DS0 SIZE 9.04 4.93 0.86
{MICRONS)

DM/DLOGD 0.02383 0.01182
(GRAINS/SCF)

GEO MEAN 6.68 2.06
(MICRONS)

PARTICLE 4.42D+05 7.08D+05

C-182

CALCULATED RESULTS

DRY MOLECULAR WT.
WET MOLECULAR WT.
% ISOKINETIC=
SAMPLING RATE-ACTUAL=
CYCLONE BLANK=
STAGE BLANK=
FILTER BLANK=

FILTER

1648.50

1642.90

5.60

3.16

100.00

<0.86

<2.06

28.
28.
109.
0.
0.000 MG.
0.
0.000 MG.

&4
78
4

698 CU. FT/MIN

000 MG.

IR
Aggﬁ



INPUT DATA FOR FILE HCS-17

TEST DATE - 4/2/93 % WATER= 0.70
PROJECT # - 9712-51-16 % CARBON DIOXIDE= 0.00
TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00
p RUN 1D - HCSS RUN NO 17 % OXYGEN= 20.90
% ANDERSEN HCSS IMPACTOR
STACK TEMPERATURE= 47.0 DEGREES F. SAMPLING TIME= 62.5 MIN.
BAR. PRESSURE= 29.02 INCHES HG PRESSURE DROP= 0.00 INCHES HG
STATIC PRESSURE= -0.13 INCHES H20 SAMPLER TEMP. = 47.0 DEGREES F.
AVE. DELTA P= 0.02 INCHES H20 PARTICLE DENS= 1 ,
PITOT COEFF.= .8159 METER VOL.= 41.496 CUBIC FEET
METER TEMP.= 78 .0 DEGREES F. DELTA H= 1.40 INCHES H20
PROBE DIA.= 0.500 INCHES
CALCULATED RESULTS
SAMPLE VOL.-DRY STD.= 39.624 CU. FT.DRY MOLECULAR WT.= 28.84
SAMPLE VOL.-WET STD.-= 39.903 CU. FT.WET MOLECULAR WT.= 28.76
STACK VELOCITY= 399.5 FT./MIN. % ISOKINETIC= 116.1
NOZZLE VELOCITY= 463.9 FT./MIN. SAMPLING RATE-ACTUAL= 0.633 CU. FT/MIN
MASS COLLECTED= 89.397 MG. CYCLONE BLANK= 0.000 MG.
LOADING= 0.03457 GRAIN/SCF STAGE BLANK= 0.000 MG.
LOADING (DRY) = 0.03482 GRAIN/SCF FILTER BLANK= 0.000 MG.
STAGE # 1 2 CYCLONE FILTER
FINAL WT 165391.30166893400156875.20 1661.00
- (MG)
K TARE WT 165379.40166823.10166868.70 1659.30
({MG)
NET WT 11.89 69.91 6.50 1.10
(MG) CORRECTED
FRACTION 13.30 78.20 7.27 1.23
% OF TOTAL
CUM. % 13.30 91.50 98.77 100.00
WITH FILTER
FRACTION 13.47 79.17 7.36
% WITHOUT FILTER
CUM. % 13.47 92.64 100.00
WITHOUT FILTER
JET VEL. 0 0 0
(CM/SEC)
D50 SIZE 9.42 5.21 0.98 <0.98
(MICRONS)
DM/DLOGD 0.10497 0.00347
(GRAINS/SCF)
GEO MEAN 7.00 2.26 <2.26
(MICRONS)
PARTICLE 1.86D+06 1.90D+05
COUNT
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INPUT DATA FOR FILE HCS-18

TEST DATE - 4/2/93 % WATER= 0.50
PROJECT # - 9712-51-16 % CARBON DIOXIDE= 0.00
TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE=  0.00
RUN ID - HCSS RUN NO. 18 % OXYGEN= 20.90
ANDERSEN HCSS IMPACTOR
STACK TEMPERATURE= 47.0 DEGREES F. SAMPLING TIME=  62.5 MIN.
BAR. PRESSURE= 29.02 INCHES HG PRESSUKE DROP= 0.00 INCHES HG
STATIC PRESSURE= -0.13 INCHES H20  SAMPLER TEMP. = 47.0 DEGREES F.
AVE. DELTA P= 0.01 INCHES H20  PARTICLE DENS= 1
PITOT COEFF.= .8339 METER VOL.= 41.406 CUBIC FEET
METER TEMP.= 81.0 DEGREES F. DELTA H= 1.40 INCHES H20
PROBE DIA.-= 0.500 INCHES
CALCULATED RESULTS
SAMPLE VOL.-DRY STD.= 39.319 CU. FT.DRY MOLECULAR WT.= 28.84
SAMPLE VOL.-WET STD.= 39.516 CU. FT.WET MOLECULAR WT.= 28.78
STACK VELOCITY= 365.1 FT./MIN. % ISOKINETIC= 125.8
NOZZLE VELOCITY= 459.4 FT./MIN. SAMPLING RATE-ACTUAL= 0.626 CU. FT/MIN,
MASS COLLECTED= 107.700 MG. CYCLONE BLANK= 0.000 MG.
LOADING= 0.04206 GRAIN/SCF STAGE BLANK= 0.000 MG.
LOADING (DRY) = 0.04227 GRAIN/SCF FILTER BLANK= 0.000 MG.
STAGE # 1 2 CYCLONE FILTER
FINAL WT 163365.00164536{60165768.70 1793.40
(MG)
TARE WT 163292.90164525.60165756.80 1780.70 =
(MG) .
NET WT 72.09 11.00 11.91 12.70
(MG) CORRECTED
FRACTION 66.94 10.21 11.06 11.79
% OF TOTAL
CUM. % 66.94 77.15 88.21  100.00
WITH FILTER ..
FRACTION 75.89 11.58 12.53 i
% WITHOUT FILTER =
CUM. % 75.89 87.47 100.00
WITHOUT FILTER
JET VEL. 0 0 0
(CM/SEC)
D50 SIZE 9.45 5.23 0.99 <0.99
(MICRONS)
DM/DLOGD 0.01672 0.00644
(GRAINS/SCF) -
GEO MEAN v 7.03 2.28 <2.28
(MICRONS)
PARTICLE 2.94D+05 3.50D+05
COUNT

et
£e
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INPUT DATA FOR FILE HCS-19

TEST DATE - 4/5/93
PROJECT # - 9712-51-

16

TEST SITE - DERAMUS FIELD STATION

RUN ID - HCSS RUN NO.

STACK TEMPERATURE=
BAR. PRESSURE=
STATIC PRESSURE=
AVE. DELTA P=
PITOT COEFF.=
METER TEMP.=

PROBE DIA.=

SAMPLE VOL.-DRY STD.
SAMPLE VOL.-WET STD.
STACK VELOCITY=
NOZZLE VELOCITY=
MASS COLLECTED=
LOADING=

LOADING (DRY) =

STAGE #

FINAL WT
(MG)

TARE WT
(MG)

NET WT 125
(MG) CORRECTED

174253

FRACTION 79.

% CF TOTAL

CUM. % 79.

WITH FILTER

FRACTION 80.

% WITHOUT FILTER

CUM. % 80.

WITHOUT FILTER

JET VEL.
(CM/SEC)

D50 SIZE 9.

(MICRONS)
DM/DLOGD
(GRAINS/SCF)
GEO MEAN
{MICRONS)
PARTICLE
COUNT

43

A° o® o° o°

WATER=
CARBON DIOXIDE=
CARBON MONOXIDE=

0.00 INCHES HG

[eNeoNeoNe

43.0 DEGREES F.

.90
.00
.00
.90

42.851 CUBIC FEET

1.50 INCHES H20

19 OXYGEN=
ANDERSEN HCSS IMPACTOR

.0 DEGREES F. SAMPLING TIME= 62.5 MIN.

.80 INCHES HG PRESSURE DROP=

.13 INCHES H20 SAMPLER TEMP. =

.02 INCHES H20 PARTICLE DENS= 1

.8159 METER VOL.=

.G DEGREES F. DELTA H=

.500 INCHES

won

1

.50164628.

.41

97

97

74

74

29

42.
42.

496
479

156.

174378.90164643.

15.

9.

89.

9.

90.

5.

CALCULATED RESULTS

260 CU. FT.
643 CU. FT.
.9 FT./MIN.
.0 FT./MIN.
813 MG.

0.05675 GRAIN/SCF
0.05726 GRAIN/SCF

CYCLONE

h01644oo 00

70

67

79

53

0

11

0.02121

6.

89

20

20164385.30

14.70

9.38

99.04

9.47

100.00

0

0.94

0.00723

2.19

3.81D+05 4.08D+05

C-185.

DRY MOLECULAR WT.
WET MOLECULAR WT.
% ISOKINETIC=
SAMPLING RATE-ACTUAL=
CYCLONE BLANK=
STAGE BLANK=
FILTER BLANK=

FILTER

1897.40

1895.90

1.50

G.96

100.00

<0.9%4

<2.19

28.
28.
S6.
.653 CU.
.000 MG.
.000 MG.
.C0C MGC.

OO OO0

84
74

FT/MIN



INPUT DATA FOR FILE HCS-20

TEST DATE - 4/5/93
PROJECT # - 9712-51-

16

TEST SITE - DERAMUS FIELD STATION
RUN ID - HCSS RUN NO. 20

STACK TEMPERATURE=
BAR. PRESSURE=
STATIC PRESSURE=
AVE. DELTA P=
PITOT COEFF.=
METER TEMP. =

PROBE DIA.=

SAMPLE VOL.-DRY STD.
SAMPLE VOL.-WET STD.
STACK VELOCITY=
NOZZLE VELOCITY=
MASS COLLECTED=

46.

ANDERSEN HCSS IMPACTOR

0 DEGREES

.80 INCHES
.13 INCHES
.02 INCHES

.8339

W

.0 DEGREES
.500 INCHES

F

% WATER= 0.50

% CARBON DIOXIDE= 0.00

% CARBON MONOXIDE= 0.00

% OXYGEN= 20.90 %
SAMPLING TIME=

HG PRESSURE DROP=
H20  SAMPLER TEMP. =
H20  PARTICLE DENS=

F.

METER VOL.=
DELTA H=

CALCULATED RESULTS

42.420 CU. FT.DRY MOLECULAR WT.
42.634 CU. FT.WET MOLECULAR WT.

476.1 FT./MIN. % ISOKINETIC=

481.7 FT./MIN.

°

145.203 MG. CYCLONE BLANK=

LOADING= 0.05256 GRAIN/SCF STAGE BLANK=

LOADING (DRY) = 0.05282 GRAIN/SCF FILTER BLANK=

STAGE # 1 2 CYCLONE FILTER

FINAL WT 161886.40165461{10165831.20 1956.80
(MG)

TARE WT 161783.30165446.30165814.40 1946.30
(MG)

NET WT 103.11 14.80 16.80 10.50
(MG) CORRECTED

FRACTION 71.01 10.19 11.57 7.23
% OF TOTAL

CUM. % 71.01 81.20 92.77 100.00
WITE FILTER

FRACTION 76 .55 10.98 12.47

% WITHOUT FILTER

CUM. % 76 .55 87.53 100.00

WITHOUT FILTER

JET VEL. 0 0 0

(CM/SEC)

D50 SIZE 9.29 5.11 0.94 <0.94
(MICRONS)

DM/DLOGD 0.02062 0.00828
(GRAINS/SCF)

GEO MEAN 6.89 2.19 <2.19
(MICRONS)

PARTICLE 3.71D+05 4.67D+05

COUNT

C-186

62.5 MIN. .

0.00 INCHES HG

46 .0 DEGREES F.

43.416 CUBIC FEET

SAMPLING RATE-ACTUAL= O

28.
28.
101.

0.
0.
0.

1.50 INCHES H20

84
78
2

.657 CU. FT/MIN

000 MG. ;
000 MG. P
000 MG.

[orficrig
(L



INPUT DATA FOR FILE HCS-21

TEST DATE - 4/5/93 % WATER= 1.10
PROJECT # - 9712-51-16 % CARBON DIOXIDE= 0.00
TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00
i RUON ID - HCSS RUN NO. 21 % OXYGEN= 20.90
ANDERSEN HCSS IMPACTOR
STACK TEMPERATURE= 51.0 DEGREES F. SAMPLING TIME= 62.5 MIN.
BAR. PRESSURE= 29.30 INCHES HG PRESSURE DROP= 0.00 INCHES HG
STATIC PRESSURE= -1.20 INCHES H20 SAMPLER TEMP. = 51.0 DEGREES F.
AVE. DELTA P= 0.18 INCHES H20 PARTICLE DENS= 1
PITOT COEFF.= .8159 METER VOL.= 35.925 CUBIC FEET
METER TEMP.= 76 .0 DEGREES F. DELTA H= 1.00 INCHES H20
PROBE DIA.= 0.249 INCHES
CALCULATED RESULTS
SAMPLE VOL.-DRY STD.= 34.729 CU. FT.DRY MOLECULAR WT.= 28.84
SAMPLE VOL.-WET STD.= 35.115 CU. FT.WET MOLECULAR WT.= 28.72
STACK VELOCITY= 1393.3 FT./MIN. % ISOKINETIC= 118.2
NOZZLE VELOCITY= 1647.6 FT./MIN. SAMPLING RATE-ACTUAL= 0.557 CU. FT/MIN
MASS COLLECTED= 144.287 MG. CYCLONE BLANK= 0.000 MG.
LOADING= 0.06341 GRAIN/SCF STAGE BLANK= 0.000 MG.
LOADING (DRY) = 0.06412 GRAIN/SCF FILTER BLANK= 0.00C MG.
STAGE # 1 2 CYCLONE FILTER
FINAL WT 165377.00165386f80162130.60 1658.90
- (MG}
o TARE WT 165248.00165378.20162124.50 1658.30
(MG)
NET WT 129.00 8.59 6.09 0.60
(MG) CORRECTED
FRACTION 89.40 5.96 4.22 0.42
% COF TOTAL
CUM. % 89.40 95.36 99.58 100.00
WITH FILTER
FRACTION 89.78 5.98 4.24
% WITHOUT FILTER
CUM. % 89.78 95.76 100.00

WITHOUT FILTER

JET VEL. 0 0 0
(CM/SEC)

D50 SIZE 9.90 5.57 1.13 <1.13
(MICRONS)

DM/DLOGD 0.01510 0.00387
(GRAINS/SCF)

GEO MEAN 7.42 2.51 <2.51
(MICRONS)

PARTICLE 2.52D+05 1.91D+05

COUNT

W
5

H
f

C-187



INPUT DATA FOR FILE HCS-22

TEST DATE - 4/5/93 % WATER= 0.80
PROJECT # - 9712-51-16 % CARBON DIOXIDE= 0.00
TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00
RUN ID - HCSS RUN NO. 22 % OXYGEN= 20.90 o
ANDERSEN HCSS IMPACTOR gg
STACK TEMPERATURE= 53.0 DEGREES F. SAMPLING TIME= 62.5 MIN.
BAR. PRESSURE= 29.30 INCHES HG PRESSURE DROP= 0.00 INCHES HG
STATIC PRESSURE= -1.20 INCHES H20 SAMPLER TEMP. = 53.0 DEGREES F.
AVE. DELTA P= 0.19 INCHES H20 PARTICLE DENS= 1
PITOT COEFF.= .83 METER VOL. = 35.443 CUBIC FEET
METER TEMP.= 78 .0 DEGREES F. DELTA H= 1.00 INCHES H20
PROBE DIA.= 0.249 INCHES
CALCULATED RESULTS
SAMPLE VOL.-DRY STD.= 34,135 CU. FT.DRY MOLECULAR WT.= 28.84
SAMPLE VOL.-WET STD.= 34.411 CU. FT.WET MOLECULAR WT.= 28.75
STACK VELOCITY= 1434.9 FT./MIN. % ISOKINETIC= 113.0
NOZZLE VELOCITY= 1620.9 FT./MIN. SAMPLING RATE-ACTUAL= 0.548 CU. FT/MIN ..
MASS COLLECTED= 325.303 MG. CYCLONE BLANK= 0.000 MG. :
LOADING= 0.14589 GRAIN/SCF STAGE BLANK= 0.000 MG.
LOADING (DRY) = 0.14707 GRAIN/SCF FILTER BLANK= 0.000 MG.
STAGE # 1 2 CYCLONE FILTER
FINAL WT 167239.70164766 ./00167284.00 1620.30
(MG)
TARE WT 166946.00164752.50167267.50 1618.70 ™~
(MG) '
NET WT 293.70 13.50 16.50 1.60
(MG) CORRECTED
FRACTION 90.29 4.15 5.07 0.49
% OF TOTAL
CUM. % 90.29 94 .44 39.51  100.00
WITH FILTER
FRACTION 90.73 4.17 5.10
% WITHOUT FILTER
CUM. % 90.73 94.90 100.00
WITHOUT FILTER
JET VEL. 0 0 0
(CM/SEC)
D50 SIZE 9.98 5.62 1.15 <1.15
(MICRONS)
DM/DLOGD 0.02429 0.01076
(GRAINS/SCF)
GEO MEAN 7.49 2.55 <2.55
(MICRONS)
PARTICLE 4.01D+05 5.23D+05
COUNT

C-188



INPUT DATA FOR FILE HCS-23

TEST DATE - 4/6/93 % WATER= 0.70
PROJECT # - 9712-51-16 % CARBON DIOXIDE= 0.00
TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00
g RUN ID - HCSS RUN NO. 23 % OXYGEN= 20.90
ANDERSEN HCSS IMPACTOR
STACK TEMPERATURE= 41.0 DEGREES F. SAMPLING TIME= 62.5 MIN.
BAR. PRESSURE= 29.80 INCHES HG PRESSURE DROP= 0.00 INCHES HG
STATIC PRESSURE= -1.20 INCHES H20 SAMPLER TEMP. = 41.0 DEGREES F.
AVE. DELTA P= 0.17 INCHES H20 PARTICLE DENS= 1
PITOT COEFF.= .8159 METER VOL.= 35.421 CUBIC FEET
METER TEMP.= 60.0 DEGREES F. DELTA H= 1.00 INCHES H20
PROBE DIA.= 0.249 INCHES
CALCULATED RESULTS B
SAMPLE VOL.-DRY STD.= 35.896 CU. FT.DRY MOLECULAR WT.= 28.84
SAMPLE VOL.-WET STD.= 36.149 CU. FT.WET MOLECULAR WT.= 28.76
STACK VELOCITY= 1301.5 FT./MIN. % ISOKINETIC= 125.6
NOZZLE VELOCITY= 1634.9 FT./MIN. SAMPLING RATE-ACTUAL= 0.553 CU. FT/MIN
MASS COLLECTED= 181.984 MG. CYCLONE BLANK= 0.000 MG.
LOADING= 0.07769 GRAIN/SCF STAGE BLANK= 0.000 MG.
LOADING (DRY) = 0.07824 GRAIN/SCF FILTER BLANK= 0.000 MG.
STAGE # 1 2 CYCLONE FILTER
FINAL WT 160285.80160943/10169311.80 1716.50
o0 (MG)

TARE WT 160110.90160937.00169311.30 1716.00

(MG)
NET WT 174 .89 6.09 0.50 0.50

{MG) CORRECTED
FRACTION 96.10 3.35 0.27 0.27

% OrF TOTAL
CUM. % 96.10 99.45 99.73 100.00

WITH FILTER
FRACTION 96.37 3.36 0.28
% WITHOUT FILTER
CUM. % 96 .37 99.72 100.00
WITHOUT FILTER
JET VEL. 0 0 0

(CM/SEC)
D50 SIZE 9.87 5.55 1.11 <J.11

(MICRONS)
DM/DLOGD 0.01042 0.00031

(GRAINS/SCF)
GEO MEAN 7.40 2.48 <2.48

(MICRONS)
PARTICLE 1.74D+05 1.52D+04

COUNT

oy
£
-~

C-189



INPUT DATA FOR FILE HCS-24

TEST DATE - 4/6/93
PROJECT # - 9712-51-1

6

TEST SITE - DERAMUS FIELD STATION
RUN ID - HCSS RUN NO. 24

STACK TEMPERATURE= 4
BAR. PRESSURE= 2
STATIC PRESSURE= -
AVE. DELTA P=

PITOT COEFF.=

METER TEMP.= 6
PROBE DIA.=

SAMPLE VOL.-DRY STD.
SAMPLE VOL.-WET STD.
STACK VELOCITY=
NOZZLE VELOCITY=
MASS COLLECTED=
LOADING=

LOADING (DRY) =

Wi

STAGE # 1

FINAL WT 167202.
(MG)

TARE WT 166970.
{MG)

NET WT 232.
(MG) CORRECTED

FRACTION 93.
% OF TOTAL

CUM. % 93.
WITH FILTER

FRACTION 94 .

% WITHOUT FILTER

CUM. % 94 .

WITHOUT FILTER

JET VEL.
(CM/SEC)
D50 SIZE 9,
{MICRONS)
DM/DLOGD
(GRAINS/SCF)
GEO MEAN
(MICRONS)
PARTICLE
COUNT

A o o\° o\°

ANDERSEN HCSS IMPACTOR

3.0 DEGREES

.8339

20158073.80166789.

59

60

60

86

86

90

35
35
1456
1625
248

.554 CU. FT.
.805 CU. FT.

.80 INCHES
.20 INCHES
.20 INCHES

.0 DEGREES
.249 INCHES

F.
HG
H20
H20

F.

.4 FT./MIN.
.8 FT./MIN.
.487 MG.

0.10710 GRAIN/SCF
0.10786 GRAIN/SCF

5.

2.

95.

97.

5.

50

21

82

.24

11

0

58

0.00951

7

.43

CYCLONE
80158079{30166796.

7.
2.

98.

2

100.

1.

WATER= 0.70
CARBON DIOXIDE= 0.00
CARBON MONOXIDE= 0.00
OXYGEN= 20.90

SAMPLING TIME=
PRESSURE DROP=
SAMPLER TEMP. =
PARTICLE DENS=
METER VOL.=
DELTA H=

DRY MOLECULAR WT.
WET MOLECULAR WT.
ISOKINETIC=

°
%

CALCULATED RESULTS

22

62.5 MIN.
0.00 INCHES HG
43 .0 DEGREES F.
1
35.354 CUBIC FEET
1.00 INCHES H20

28.84
28.76
111.6

o

SAMPLING RATE-ACTUAL= 0.550 CU. FT/MIN. .
CYCLONE BLANK= :

STAGE BLANK=

FILTER BLANK=

10

00

09

85

67

.89

00

0

12

0.00439

2.

50

1.58D+05 2.17D+05

C-190

FILTER

1956.60

1953.30

3.30

1.33

100.00

<l.12

<2.50

0.000 MG.
0.000 MG.
0.000 MG.



INPUT DATA FOR FILE HCS-25

TEST DATE - 4/6/93
PROJECT # -

9712-51-

16

TEST SITE - DERAMUS FIELD STATION

RUN ID

STACK TEMPERATURE=
BAR. PRESSURE=
STATIC PRESSURE=
AVE. DELTA P=
PITOT COEFF.=
METER TEMP.=

PROBE DIA.=

SAMPLE VOL.-DRY STD.
SAMPLE VOL.-WET STD.

STACK VELOCITY=
NOZZLE VELOCITY=
MASS COLLECTED=
LOADING=

LOADING (DRY) =

- HCSS RUN NO.

54

ot

0.07761 GRAIN/SCF
0.07839 GRAIN/SCF

25

ANDERSEN HCSS IMPACTOR

.0 DEGREES F.
.60 INCHES HG

.20 INCHES H20
.15 INCHES H20
.8159

.0 DEGREES F.

.249 INCHES

% WATER= 1.00

% CARBON DIOXIDE= 0.00

% CARBON MONOXIDE= 0.00

% OXYGEN= 20.90
SAMPLING TIME= 62.5 MIN.

PRESSURE DROP=
SAMPLER TEMP. =
PARTICLE DENS=
METER VOL. =
DELTA H=

CALCULATED RESULTS

34.745 CU. FT.
35.096 CU. FT.

1270.3 FT./MIN.
1639.5 FT./MIN.
176.487 MG.

DRY MOLECULAR
WET MOLECULAR
% ISOKINETIC=

SAMPLING RATE-ACTUAL=

CYCLONE BLANK=
STAGE BLANK=
FILTER BLANK=

STAGE # 1 2/ CYCLONE FILTER

TINAL WT 160073.00174480./70167294.80 1578.90
{MG) .

TARE WT 159902.20174477.00167393.80 1578.70
(MG)

NET WT 171.59 3.70 1.00 0.20
(MG) CORRECTED

FRACTION 97.22 2.10 0.57 0.11
% OF TOTAL -

CUM. % 97.22 99.32 95.89 100.00
WITH FILTER

FRACTION 97.33 2.10 0.57

% WITHOUT FILTER

CUM. % 97.33 99.43 100.00

WITHOUT FILTER

JET VEL. 0 0 0
(CM/SEC)

D50 SIZE .94 5.59 1.14 <1.14
(MICRONS)

DM/DLOGD 0.00652 0.00064
(GRAINS/SCF)

GEO MEAN 7.45 2.53 <2.53
(MICRONS)

PARTICLE 1.08D+05 3.12D+04
COUNT

C-191

WT.
WT.

0.00 INCHES HG
54 .0 DEGREES F.

1
35.711 CUBIC FEET
1.00 INCHES H20

28.84
28.73
129.1

.000 MG.
.000 MG.
.000 MG.

[oNoNoNe

.554 CU. FT/MIN



INPUT DATA FOR FILE HCS-26

TEST DATE - 4/6/93 % WATER= 0.70 .

PROJECT # - 9712-51-16 % CARBON DIOXIDE= 0.00 .

TEST SITE - DERAMUS FIELD STATION % CARBON MONOXIDE= 0.00

RUN ID - HCSS RUN NO. 26 % OXYGEN= 20.90
ANDERSEN HCSS IMPACTOR

STACK TEMPERATURE= ©55.0 DEGREES F. SAMPLING TIME= 62.5 MIN. o

BAR. PRESSURE= 29.60 INCHES HG PRESSURE DROP= 0.00 INCHES HG ;

STATIC PRESSURE= -1.20 INCHES H20 SAMPLER TEMP. = 55.0 DEGREES F.

AVE. DELTA P= 0.18 INCHES H20 PARTICLE DENS= 1

PITOT COEFF.= .8339 METER VOL.= 36.032 CUBIC FEET :

METER TEMP.= 81.0 DEGREES F. DELTA H= 1.00 INCHES H20 ;

PROBE DIA.= 0.249 INCHES

CALCULATED RESULTS

SAMPLE VOL.-DRY STD.= 34.863 CU. FT.DRY MOLECULAR WT.=
SAMPLE VOL.-WET STD.= 35.108 CU. FT.WET MOLECULAR WT.=
STACK VELOCITY= 1413.4 FT./MIN. % ISOKINETIC=
NOZZLE VELOCITY= 1643.3 FT./MIN. SAMPLING RATE-ACTUAL=
MASS COLLECTED= 235.516 MG. CYCLONE BLANK=
LOADING= 0.10352 GRAIN/SCF STAGE BLANK=
LOADING (DRY) = 0.10425 GRAIN/SCF FILTER BLANK=
STAGE # 1 ' CYCLONE FILTER
FINAL WT 159169.80161287720168610.40 1845.30
(MG)
TARE WT 158944.30161279.10168608.50 1848.30
(MG)
NET WT 225.50 8.11 1.91 0.00
(MG) CORRECTED
FRACTION 95.75 3.44 0.81 0.00
% OF TOTAL
CUM. % 95.75 99.19 100.00 100.00
WITH FILTER
FRACTION 95.75 3.44 0.81
% WITHOUT FILTER
CUM. % 95.75 99.19 100.00
WITHOUT FILTER
JET VEL. 0 0 0
{CM/SEC)
D50 SIZE 9.94 5.59 1.14 <1.14
(MICRONS)
DM/DLOGD 0.01426 0.00122
(GRAINS/SCF)
GEO MEAN 7.45 2.53 <2.53
(MICRONS)
PARTICLE 2.37D+05 5.95D+04
COUNT

C-192

28.
28.
116.
0.

0.
0.
0.

84
76

3

556 CU. FT/MIN,
000 MG. s
000 MG. i
000 MG.

ey
)

..

ooy

[

ey
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EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

MRI Project No. 9712-51

Date  3/232/43 Wind Speed, mph s
Run / V= Parts Ao €
Start Time _ /3 o) Blasting Operator__ 5. Poa o X C
Wind Tunnel Operator - .  Coofe

Fan Measurements Left  Right T enmp vy

Speed, RPM 794 234

Current, Amps g2 S R H 75

Voltage, Volts 208 _20% A an >%.9%
Wind Tunnel Static Initial Port1 Port2 Port3 Port4 Portd ___.

Pressure, in. w.cC.

South location

North location

Sand Blaster Measurements, !bs

Initial Port1 Port2 EQTFI_S Port4 Port® Iotal
Sand charge 25| 144 /0D (0D /0O 700
|
Wwind tunne! 7.5 73
Blasting pot g.5 2.5
7¢e _
Total -9
. c90.5
Blaster operating time, ~ 70
minutes
Net sand used, Ibs/min Y /0
Compressor Measurements
lnitial Port1 Port2 Port3 Port4 Port5 FEinal

Idle pressure, psi

Run pressure, psi

Engine hrs

Engine speed, rpm

Cartridge pressure, psi

Cartridge check




;

EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA Roduct o)

MRI! Project No. 9712-51

Date ___3/1 /9> Wind Speed, mph /1<
Run ;< 2 Parts Ao e @Q
Start Time [BoD Blasting Operator Poa L C 3
WwWind Tunnel Operator _. Coope v

Fan Measurements Left Right - 4O “F

Speed, RPM 24y 234 0 >

Current, Amps 52 s s R H e S—

Voltage, Volts 208 20% A _2%.9% W ;.,’i
Wind Tunnel Static
Pressure, in. w.cC.

South location

North location
Sand Blaster Measurements Sar& Raceveved

Total F oo Twdael
Sand charge (Lbs) Tes
Reccuer e F;rom. PoT ._q__,_f___ | _
Det Sawnd Used 995 + ot C 7.5 r'a
G
75
e v 7O
Blaster operating time, —
minutes
Net sand used, Ibs/min ~ 10 Ly
Avea Cleawed M4
(3¢ £7)

Sawmwd Used A

(te/ £77)
C Lea ) I'U:I Qc.J(e, . Am
C‘S? DL+/ —~— :«J)

D-4




EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

MRI Project No. 9712-51

g Date 3/2¢% /4> Wind Speed, mph e
Run 3 ¥ ¢ Parts __~Jov e
Start Time Blasting Operator___ 5. Ffes ol C
wind Tunnel Operator _ &. Coepe
Fan Measurements Left Right -
Speed, RPM 200 256G O =
Current, Amps 17 /7 7o R H g O
Voltage, Volts 205 2087 Ao 25.94
Wind Tunnel Static Initial Port1 Port2 Port3 Port4 Portd .

Pressure, in. w.c. _

South location

North location

Sand Blaster Measurements, Ibs
Initial Port1 Port2 Port3 Portd4 Portd Totai

Sand charge 200 Jo© /D (0O 200 700

& wind tunnel (2s (53 100 (4 4=z LES

Blasting pot 27 LX4

gp 27

Total -217

7>

Blaster operating time, ~ 70
minutes

-—

Net sand used, Ibs/min 9.5

Compressor Measurements
lnitial Port1 Port2 Port3 Portéd Port 5 Final

Idle pressure, psi

Run pressure, psi

Engine hrs

Engine speed, rpm

,% / Cartridge pressure, psi

ey

Cartridge check

D-5



EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

Project No. 9712-51

Date _ 3/24/5> Wind Speed, mph 5
Run T Parts Lo e
Start Time Blasting Operator P orat L
wind Tunnel Operator _.___ . o pre
Fan Measurements Left Right - A “F
Speed, RPM 260 2956 0 g
Current, Amps = [ 7 P R H e .
Voltage, Volts 205 295 Poen 2854 W Uj,
Wind Tunnel Static
Pressure, in. w.c. 3
South location
North location
Sand Blaster Measurements Sar& Racecveved
Sand charge (tbs) 202 (
Q,&c,o—vc,v ed #"‘0»\. Pa"’ 27
RNet Sanl Used LTS Teate C 6>
9%.5
L 070 7o
Blaster operating time, e
minutes
Net sand used, Ibs/min v G5
Avea Cleawed “°
(3¢ £7)
Sa~md i sed AN A
b
(Le=/ £
Cleanr /'».9:‘ ReA e . A

D-6

b
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EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

MRI Project No. 9712-51

Date 3/25/<% Wind Speed, mph /O
Run S v G Parts ) on) e
Start Time Blasting Operator S Poax~d o
wind Tunnel Operator G- - Coppev
Fan Measurements Left  Right T oS
Speed, RPM 465 _449% i —
Current, Amps 20.5  _ 21 D> K H 6o
Voltage, Volts 203 205 A, 4.0
Wind Tunnel Static Initial Port1 Port2 Port3 Port4 Port® ___ .
Pressure, in. w.c. -
South location O 500 5%
North location 0,35

Sand Blaster Measurements, ibs
Initial Port1 Port2 Port3 Portd4 Portd5 Totai

—

Sand charge 200 %_c::Q (/0D  [5T (8" 755
Wind tunnel /5 (65 G e /574 605
Blasting pot 24 24

2¢s
Total -_29
73 ¢

Blaster operating time, ~NTO

minutes

Net sand used, Ibs/min  ~ /0.5

Compressor Measurements
Initial Port1 Port2 Port3 Port4 Port5 Final

Idle pressure, psi [ oD
Run pressure, psi 97
Engine hrs 1218 b /220.0 /Y

Engine speed, rpm

Cartridge pressure, psi 16

Cartridge check

D-7



EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

MRI Project No. 9712-51

Date 3/, /93 wind Speed, mph /O
Run Y& Parts O o) €
Start Time Blasting Operator P os it C
Wind Tunnel Operator . Cope ™
Fan Measurements Left Right - as “F
Speed, RPM 445 Y'Y 0 —
Current, Amps 20.5 2 % R H i S
Voltage, Volts 203 203 ! 2905 W L/}
Wind Tunnel Static
Pressure, in. w.C. B -
South location .50 — 0.55
North location .35 4
Sand Blaster Measurements Sar& Raoceocveved
I_Qla.l. - G O T wdAae b
Sand charge (tbs) A (
Qec,ave,vr ed F.V“Om Po"’ zﬁ _
Net Sawl Used 723 ot C Lo -
79 7o =
Blaster operating time, e
minutes
Net sand used, Ibs/min ~ /0.5 8“
Avea Cleawed A
(s34 £7)
SM& s ecQ A)Ar
b3
(Le~/ £2)
CLeans /'uq 2-‘-)( e ‘ A/LA
S + —— :&J ‘;:‘»
(g 47/ =) i




EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

MRI Project No. 9712-51

@ Date 3/229/93 wind Speed, mph 1O
§ Run / 7 ¥ % Parts FPeTdae/ Cuon_ Lo
Start Time /D 3D Blasting Operator___ Po e R 2
Wind Tunnel Operator _ W
Fan Measurements Left Right
Speed, RPM To—p 2]
Current, Amps 10 T To R H 7
Voltage, Volt A
ge, Volits 2085 20L 295
Wind Tunnel Static Initial Port1 Port2 Port 3 Port4a P .
Pressure, in. w.c.
S T
South location 55 .SV 50 ' HS
North focation | .3 3 N B 2%

Sand Blaster Measurements, Ibs
initial Port1 Port2 Port3 Portd4 Portb Total

Sand charge 200 _ 2 o /0‘2) 16D 145 245
‘ 7
- Wind tunnel /1 243 174 1 &8¢ 61 Y
Blasting pot 77 749
—7
Total =71
Blaster operating time, pdrD £913.5 527 044D (A 32 S /005 LSS
] minutes
4 Net sand used, Ibs/min 10.3 /(/H—/ﬁz = 3.3

Compressor Measurements W’%"" Z.7 yz/

Initial Port1 Port2 Port3 Port4 Port 5 FEinal

Idie pressure, psi | OO joD 949 99
Run pressure, psi g1 97 =1 9% a7
Engine hrs 12219 é\? 2 22t w2.S 1% 23 23.5 = /6 L
Engine speed, rpm R 1% g\w S4eD  yed  FiesD
.. , Cartridge pressure, psi [ O a3 q < 94
G Cartridge check e v
met” % §T 2 s Sk 3 L 39 g
T e Y s ‘
M . ,
e & | ¥ oodur~ D-9

W QL\( S-? _4—(9121
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EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

MR! Project No. 9712-51

Date _ 3/29 / ¢33 Wind Speed, mph =)

Run R Parts Par~Ze/ Con _bhoodo %
Start Time /0 3O Blasting Operator P ol L
Wind Tunnel Operator __. Ga-a?—w

Fan Measurements Left Right - s “F

Speed, RPM 20 A O g -e

Current, Amps 2.0 2| s R H —

Voltage, Volts 205 zoe » _%_g—.:g/ 180 H 5
wind Tunnel Static %
Pressure, in. w.cC. B

South location Q.4 - ©O.55

North location O.2% — 0.5(
Sand Blaster Measurements San& Raceaveved

Total £ e o T wdael
Sand charge (Ltbs) 249 |
Qecouer e F.V‘Om Pot 77 .
Net Sand Used & +odtn C brd ™
oo |
| _ 75
Blaster operating time, Qi)—-
minutes .
Net sand used, Ibs/min /0.2 : pg
Avea Cleawed [T7
(3¢ £7)
SM& s ecQ 3 f
2
(/%)
C Leant /'u:{ ReAe 21 _
LS? F/ ~ I,q) E

D-10
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EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

MRI Project No. 9712-51

Date __ 3/29/43 Wind Speed, mph ___ /©
Run 2 v /0 Parts _ CQas.. Car Lopowlea
Start Time [/« SO Blasting Operator el X
Wind Tunnel Operator _ C oo Rl
Fan Measurements Left Right
Speed, RPM _ T ﬁ 23
Current, Amps 20 20.5 %70 R H 72
Voltage, Volts 20 209 2 . 2%. 0§
wind Tunnel Static Initial Port1 Port2 Port3 Port4 Portd ___ .
Pressure, in. w.c. -
South location Sz, 43y § L¥YS 37 Y
North location .27 29 1% 29 30 . 2%

Sand Blaster Measurements, Ibs

ql_z_a_gi ial Port1 Port2 Port3 Portda Port5 Totai
Sand charge R/u3 150 /6D SO o0 725
I —
Wind tunnel /g 2o  2/5 4y g
223
Blasting pot é@ -0 p
e 57
Total —_
Blaster operating time, Jjo00 101y (o277 [D¥D [P §2 1I0LY (r.S
minutes 5/’ . A
Net sand used, Ibs/min 9.9 / . uaA
Compressor Measurements
Initial Port1 Port2 Port3 Port4 Port5 Final
Idle pressure, psi (oD o0 (c© (D (oD | oD
Run pressure, psi a7 e 97 <0
Engine hrs . 1223.5 W@ 14.Y 247 250 53 t.¥in
LB e 2250 1 &0 250 250
Engine speed, rpm 4o 3400 Juod d4ed
Cartridge pressure, psi % - 44 9o Y %k ,

Cartridge check

- 7 v

ey peilion K

D-11



EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

MRI! Project No. 9712-51

Date __ 3(29/5> Wind Speed, mph /9
Run 9% /0 Parts ¢ lowr Coan boods
Start Time 145> Blasting Operator P oz~ 0

Wind Tunnel Operator . C v peA

v

Fan Measurements Left Right T A “F
Speed, RPM Ay MNO >
Current, Amps 2o 20.5 e R =
Voitage, Volts 206 _Zog Porn _z_g_.é/ S0 ij
Wind Tunnel Static
Pressure, in. w.c. ~
South location 0.372 - 0-3%
North iocation p.25 - ©-30
Sand Blaster Measurements San& Raceoveved
Total - ¢ o T b
Sand charge (Lbs) ya -
Lecover ed From Pov _Le
et Sawd Used £s7 ot C 3 7¢

Blaster operating time, A=
minutes

Net sand used, Ibs/min 9.9

Avea Cleawed NA
(34 §%)

Sa~d n sed MNA
(te=/ )

Clears o, ReAde MA

\
(‘521 f+/ — :«J‘)

D-12



EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

MRI! Project No. 9712-51

3/30/93

a Date wind Speed, mph /0
Run /1/{2 Parts Oxidized StTeel Tamr
Start Time __ 0952 Blasting Operator___f2zacl/
End Time y/2’% Wind Tunnel Operator __Coo PER
Fan Measurements Left Right Temp &7 °F
Speed, RPM ND £D RH 73-¢67 %
Current, Amps 20 z0.5 Barometer 28 ¢/ in Hg
Voltage, Volts 2o 206 Other
{ e 270 VoL TS w/ITH FANS oF~
wind Tunnel Static Initial Port1 Port2 Port3 Portd4 Port5 Total
Pressure, in. w.cC. _
South location 0.55 0.52 e 4 50
North location 0.3( 0.30 .32 30 30
Sand Blaster Measurements, lbs Sand Condition
Initial Port1 Port 2 EQ[’I_Q Port4 Portb Totai
Sand charge 209 /50 /00 /0O /00 &57
Wind tunnei 2 27! /4S5 /83 élf
es
Blasting pot 30 -390
Total 629
Blaster operating time, /oo ju3.8  _(12& /(39 /(525  j2055 (5.5
minutes
& Net sand used, lbs/mi T 6
i et sand used, Ibs/min A 5
- N g.r L 1t
ompressor Measurements st ALY mo
Initial Port1 Port2 Port3 Port4 Portd Final
Idle pressure, psi /60 /060 /20 79 /00
Run pressure, psi 42 42 72 7( 72 72
- Engine hrs /225.5 259 26.2 26.5 26.8 22/ /G
Engine speed, rpm 3950 3450 3400 3450
gzg} / Cartridge pressure, psi g2 43 92 i
- Cartridge check v v v v < o
Nozzle position v/ v 4 v v v
Area Cleaned (ft?) Jo.7  4Hd  )b.S 4.0 /8.2 48.7

D-13



EPA/AQMD WIND TUNNEL—BLASTING OPERATIONS DATA

MRI Project No. 9712-51

Daie 2(3p/9> Wind Speed, mph /D
Run 'll “(" { Parts K-M M w
Start Time __© 395> Blasting Operator P ozl O
Wind Tunnel Operator Cormen

Fan Measurements Left Right - &7 “F

Speed, RPM A AN i

Current, Amps y15) 20 s XH e

Voltage, Voit J 206 /

g s 204 Poen 2547 /W H 5

Wind Tunnel Static
Pressure, in. w.c. B

South location .58 — .55

North location ©.30 - 0-3%
Sand Blaster Measurements Sar& Raceacveved
Sand charge (Lbs) tsa ’

. il
QLecover ed From Por ————3——-
Net Sawd Used L T ot C b3
0.5
< 7 -
Blaster operating time, 63>
minutes
Net sand-used, lbs/min 9.6
Avea Cleaved LEI%
(3¢ £7)
Sa~md w sed 9. |
>
(/%)
Cleart /',._9:‘ Rc-)(& _.__/‘ (
£ <

D-14

P
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EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA . 10 e,f\,b
DU
MRI Project No. 9712-51 \fo (DED
§ " Date __ 3/ %R/ 7T3 Wind Speed, mph __/ S
g Run 13 S Parts Panles _Sar P N
Start Time Blasting Operator____ * ol 0l O
wind Tunnel Operator ___Q._#.izt_
Fan Measurements Left _&l_ggx To—p 67
Speed, RPM 634 79 97, H 67
Current, Amps 3% _57 Beor 25+ —
Voltage, Voits 193 oD Stwdt Lovore e
A
wind Tunnel Static Initial Port1 Port2" Port3 Port4é Portd ____ .
Pressure, in. w.cC. -
South location ®L0  descatxBed
North location L% 20 a3 ) ‘f T4

Sand Blaster Measurements, ibs
Initial Port1 Port2 Pgrt3 Portd4 Portd Jotal

Sand charge 230 -)‘ia@ /60 70 /30 730
- Wind tunnel D ZIS 39 =264
, - ' 730
Blasting pot /I< -7 3
C 1z
Total
Biasier operating time, /LcﬁS (8% |22 395 1253 /[30k eH.D
minutes B =
4 . - ol
Net sand used, Ibs/min 9.3 Y. 3 £ 4 / -
Compressor Measurements 2.2 fE) e
initial Port1 Port2 Port3 Port4 Port5 Final
Idle pressure, psi e 1 5D 1D oD, (DD
Run pressure, psi ¢ T %9 g1 1%

Engine hrs , 2770 225 2@t 26 2.5, (i 2255 Lk b
- ; ; .2 75 Py 775 (=%
Engine spem (1650) 34s& r30%  5voo) L 3400

(2% qe)

a7 Cartridge pressure, psi{e) (@9 F % @Z> 323 \{.(4_(/

@ Cartridge check L// v ' v {/ | L
., N oi : A

- : ¢, 372.9 20 2.5 33.9. 1447
.y Ry N /:%?
(ERGS %’/ [/ / / s
DS sy 24

5% w38



EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

e of
gch”
MRI Project No. 9712-51 \/o D B
Date _ 3 /30,93 Wind Speed, mph rs
Run (3 v /Y Parts Po DS Ce A w
Start Time Blasting Operator f oa el
Wind Tunnel Operator . Coo—p LA

Fan Measurements Left Right - 67 “F

Speed, RPM L34 79% 0 61

Current, Amps 37.5 <7 s 2 H —e—r

Voltage, Volts 199 200 Poan ~ _2T4T W l-,’j,

Wind Tunnel Static 'Qd/;/* M PM){L &

Pressure, in. w.cC. . ! g

South location >/

North location B.L5 - 0. 1F
Sand Blaster Measurements Sar& Laoceocveved
Sand charge ( Lbs) 130 (
Lecogue~r & F:POM Pot L/ g .

biz -~ 26Y
Det Senl Usedk ol ot C
g2,
75

Blaster operating time, oo
minutes

Net sand used, Ibs/min 9.3

Avea Cleawed 1447
(3g £7)

Sand  wsed 4.3 (Wt oed)
(Les/ 77)

(‘_LM/'ut )Q‘.z(e; .Z‘L

\
(‘S? f+/ h——:«J‘)

D-16 .



EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

MRI Project No. 9712-51

—

Tl

Date /02 /93 wind Speed, mph b
Run r—rm 1S - & Parts PoTBuowt on Loggelo
Start Time 0943 Blasting Operator f oz el 4
End Time I SO Wind Tunnel Operator - G- oo e
Fan Measurements Left Right Temp $O OF
Speed, RPM 15y 256 RH LS %
Current, Amps 1 S 16,5 Barometer 23, ¢ in Hg
Voltage, Volits 20 209 Other C Lean
Mmaertor RPr 1910 1§10 ‘
Wind Tunnel Static Initial Port1 Port2 Port3 Port4 Port5 Total
Pressure, in. w.c. _
South location L T i S [ Y L S
P 7=
North location o1 /0 1o . .09 .
Sand Biaster Mgagurg’menﬁ, ibs Sand Condition _{ .
Initial Port1 Port2 Port3” Port4 Poit5 TIotal
Sand charge 200 JioD 200 175 125 oD
T G <
Wind tunnel (Y |74 [Ee /3E /50 052 730
Blasting pot 59 29
Total —_
Biaster operating time, S0 1Siy 1517 I5¥D /553 Itob Cb.0
minutes
Net sand used, Ibs/min
Compressor Measurements
initial Port1 Port2 Port3 Port4 Port5 Final
idle pressure, psi 100 (6D |5 jo©
Run pressure, psi q7 9 qg a< 95
Engine hrs OTR 12297 30Y : 3.6 3.9 2 2.5
"&’Q"' S ©
Engine speed, rpm 345D gn?_s?b Jysb 34so 3450
p /5D
Cartridge pressure, ;}si a4 Qg o H iy g5
Cartridge check e L 7 -
Nozzle position v v/ l/ v
— 133 Pl
Area Cleaned (ft?) e 350 3G 42.1 4¢. > 199
(1eg) 3l E3yrd> &auid) feswel
3,_((;70 q LtV <37,¢@7/ g*{#{‘? [ 17,
O ST CEL S Sl A




EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA SUMMARY

MRI Project No. 9712-51

——

Date 4702/ 93 Wind Speed, mph 5 -
Run 3T /6 Parts [ Coan hgeo o %
Start Time o543 Blasting Operator P ol L
End Time /D Wind Tunnel Operator.__ C—oe—mp st
Fan Measurements Left Right Temp 40O OF

Speed, RPM z —-s¢ RH e %

Current, Amps 5 (..  Barometer 29./0 in Hg

Voltage, Volts 2 od {34+~ =205 Other Clgmr— -

rolor P r 11O 110 ;&4

Wind Tunnel Static -
Pressure, in. w.c.

South location 0.1 — Ol b

North location c.o5 — 0.1

Sand Blaster Measurements, Ibs

Sand charge (lbs)

Recovered from Pot

Net Sand Used

Blaster operating time,
minutes

Net sand used, Ibs/min

Area cleaned (sq ft)

Sand used (Ib/ft?)

Cleaning Rate (sq ft/min)

2

; Sand Recovered from Tunnel

Total 7 2°
% 959

PRESS-O-FILM™
No. (S ¥ /u Povt ( v
Mils 2.0 ____ Testex, Inc. b
Gagewss20 Newark, DE 19715 4

X COARSE (1.5-4.9)

PRESS-O-FILM™
No. SN 6 Povrt <

Mils._ 19 Testex, inc.

Gage tess 20 Newark. DE 19715

X COARSE (1.5-4.9)

D-18
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EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

MRI Project No. 9712-51

Date £ro2 /3

Wind Speed, mph kel
Parts Clec Con bowfo
Blasting Operator Poad &

Wind Tunnel Operator -~ Coomen
U ‘7#
RH -IQ—% Tea V2> UL - (T
1.5 Barometer 2 9,02in Hg . ey
2,5 Other CleoNr— Bonld
Port1 Port2 Port3 Port4 Port5 Total

AR | g 2 0T= 0o

Run 17 y— 1 %
Start Time ___/40%_
End Time
Fan Measurements Left
Speed, RPM
Current, Amps [l
Voltage, Volts 206
Wind Tunnel Static Initial
Pressure, in. w.cC.
South location L 09
North location .06

,/D '/D ID? Mé‘j/oi ,D(D"’:JD

Sand Blasier Measurements, |bs Sand Condition Odua/ Sod Cucd Yfs2/93
Initial Port1 Port2 Port3 Portéd Port 5 Total
Sand charge 239 /jp’D > /U’O L2~ So/
Wind tunnel [7 /64 122 (22T 43 zf’
0
Blasting pot 49 £1
g3
Total
Blasier operating time, /7(71) 1 > |7 LS 174 [75D 190L.S  b6b'S
minutes Co~ C_s P c Do AP ch
Net sand used, Ibs/min veoed # <SPS 13D
{mnad T CE 12320
Compressor Mieasurements p
Compressor Measurement 1 o R.53
Initial Port1 Port2 Port3 Port4 Portb Final
Idle pressure, psi LoD JjoD> (6D (oD oD
Run pressure, psi 7% gv- 9| q | 97
Engine hrs (23 32; 530> 33‘3) 33.9 IZ—'S%) (b
&0 (27. (_Z'L 12072
Engine speed, r})m < c% B4 DHSD
(P) 102 o)
Cartridge pressure, psi %<l> 95 QL Q% 93
Cartridge check v v ‘// / - v
Nozzle position v v v 1/ / 1/
Area Cleaned (ft?) MA —

D-19



EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA SUMMARY

MRI Project No. 9712-51

Date L3 ¥/ 01/43 Wind Speed, mph s ~
Run 17 v+ /4 Parts C Ceg Can Hookg %
Start Time /4D% Blasting Operator P ozl
End Time Wind Tunnel Operator _ C_ov—f-ﬁ-—‘-
Fan Measurements Left Right Temp 4o °F

Speed, RPM RH 5O %

Current, Amps /6 (7.5~ Barometer 29.0z in Hg

Voltage, Volts 20w 2¢o  QOther Cloan

Wind Tunnel Static
Pressure, in. w.c.

South location .69 - O 1Y
North location 506 = ©./°
Sand Blaster Measurements, Ibs ( Sand Recovered from Tunnel .
Total 93%
% _toD P
Sand charge (lbs) Sol '
PRESS-O-FILM™_ —
Recovered from Pot 69 o PR egt;( l;c
0. " .
Mis, LTS Newark, DE 19715 "
Net Sand Used N32 X COARSE (1.5-4.5) gl
Blaster operating time, Gb.S
minutes
Net sand used, Ibs/min A
Area cleaned (sq ft) J A
Sand used (Ib/ft?) A A
Cleaning Rate {sg ft/min) il

D-20
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EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

MRI Project No. 9712-51

Date < /o5 /q 3 Wind Speed, mph '
Run (s Y 20 Parts Ruslect STCee /.
Start Time ) o0© Blasting Operator Roe 07
End Time Wind Tunnel Operator = C oo—pe
Fan Measurements Left Right Temp JE °F

Speed, RPM 156 2577 RH Y %

Current, Amps 15 17 Barometer 29.0¥% in Hg

Voltage, Volts 264 20L Other Clewr

motoe P 179% 1§19
Wind Tunnel Static Initial Port1 Port2 Port3 Port4 Port5 Total
Pressure, in. w.c. -

South location DY oy 013 5D 043 O 15 043 <p.5F

North location ©,/p 010 0 09 009 0,07 0./ 0.07~ 0.0
Sand Blaster Measurements, Ibs Sand Condition ’3-/\»\6/

Initial Port1 Port2 Port3 Portd4 Port5 Totai

Sand charge 203 /KD 150 /50 /5O g3

Wind tunnel 7 22 Z¥(¢ /69 g’f/ 7

o3
Blasting pot 70 233
733

Total
Biasier operating time, o202 o113 o072, ©739 2152 23 0T (5.0
minutes
Net sand used, Ibs/min
Compressor Measurements

Initial Port1 Port2 Port3 Port4 Port5 Final
Idle pressure, psi /| O J 0D (6D [oD
Run pressure, psi 99 4 97 15 auy
Engine hrs N 1237 347 3. 35.3 35%& 1359 .1
L\ 92., -
Engine speed, rpm \ (2250) Juspy 345D B4 SD 3ysd 3USD
P Le aq P aq)
Cartridge pressure, psi ) A8 a4 96 a9y a3
Cartridge check 1/ v v v v v
Nozzle position ' ___/D o v’ v v (/
Area Cleaned (ft?) N z2.0 233 23b 2Lk 2—‘6 N
1244 <st></usz> {zrv32 5
3 v ug 5«0%& “’8
a8 TN LVE Y



EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA SUMMARY

MRI! Project No. 9712-51

Date Y65/ 73 Wind Speed, mph < ,
Run 19 & 20 Parts Rualegl %
Start Time _ /o220 Blasting Operator P ra =R X
End Time Wind Tunnel Operator Coepen
Fan Measurements Left Right Temp 3% °F
Speed, RPM 257 257 RH e %
Current, Amps 1S (7 Barometer zEw_inHg Z7. ¥ &<
Voltage, Volts Zoy _2o¢ Other Cleavr
wAodov £ P 119% 181 %

Wind Tunnel Static
Pressure, in. w.cC.

South iocation O 13—

North location 0.9 .10

»

Sand Blaster Measurements, |bs Sand Recovered from Tunnel

p—

Total 7 (1
% G2 e
Sand charge (Ibs) 63 |
| SS-O-FILM™
Recovered from Pot 7o No. i T‘”;,(;;’ nc
M“Séa:"e_';sisﬁ_ NeSark, DE 1971.5 -
Net Sand Used 233 X COARSE (1.5-4.5) X §(
Blaster operating time, 6s.0 PRESS-O-FILMT'
minutes No.LT¥ED ngt:!x inc
Mits, 23— Newark, DE 19715
X COARSE (1.5-4.5) &R
Net sand used, Ibs/min (>
Area cleaned (sq ft) [1¢.7
Sand used (Ib/ft?) -2 gggg
it
Cleaning Rate (sq ft/min) l~€

D-22
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EPA/AQMD WIND TUNNEL —BLASTING OPERATIONS DATA

MRI Project No. 9712-51

Date éf/bjj/ 53 Wind Speed, mph /S
Run 1/ ¥ 22 Parts  Pacadagt Can HooHo
Start Time /405 Blasting Operator P sl C
End Time Wwind Tunnel Operator - <—oop e -
v [
Fan Measurements Left Right Temp 52 °F |7€5 790 moterE
Speed, RPM 94 792 RH sl %
Current, Amps 55 S Barometer 2903 in Hg
Voltage, Voits ag i Other Cleay -To (’“"I’Z‘Q C«b‘“ﬂ‘a/
Moptor RPr l7%S 1Ma o
Wind Tunnel Static Initigl Port1 Port2 Port3 Port4 Port$5 Total
Pressure, in. w.c. _
South location (\SPUPIPSNN S
North location NP L] /1 Ll L(
Sand Blaster Measurements, Ibs Sand Condition D\AAG,/
Initigl Port1 PortZ FEqrt3 Portd PoriS Total
Sand charge 170 1&D /5D a (0D 670
, ’ —
Wind tunnel b Jf2— (30 4T 44,3 C
=
Blasting pot H7 47
c23
Total
Blaster cperating time, paps DAVD 041k 049335 opsasz (0 O4S &4 s
minutes '
Net sand used, Ibs/min
Compressor Measurements
Initial Port1 Port2 Port3 Port4 Portb Final
Idle pressure, psi (o0 |60 / 6O 9
Run pressure, psi 9% 40 Gl 95 as’
Engine hrs 1235.9 362 3¢S 305 372~ 2%y S
. (cRLe) (22009 (370
Engine speed, rpm 345D 34<D J4sD 3(40'0 345D
R~ v0) ag
Cartridge pressure; psi ¢ a5 al\ a5 4 9¢
Cartridge check v v ’// o -
Nozzle position o v D-231—/- l/ l/ o
Area Cleaned (ft?) y 4317 339 Y| Y04 4nl 203
ysy (0 043 §irusey SIA76 3a%s4

qpr sl (BOFTTyaaR3 TS gy S
10 ¥ }f*f 43?<7,01 \7> 24+57 444






15

APPENDIX E

CAL{;IBRATION DATA

MRI-M\R4601-02.03 E- 1






REQUEST FOR POST TEST CALIBRATION
FIELD STRTION

Test Location ABPASIVE STVDY Test Dates 3/2?/93 - ‘7:/6['22

Crew Chief D, Lerpey Project No. ’7/2'5/‘/L
M5 Console Pyrometer X.A.D. Sample Box
Number Avg.”"d Number TC _No.
NI3 .42
i IN:)
N 1o — %2
N 9 [. 0D
Proke No. Stack T.C. No. Ava. Stack Temp. “Pitot No.
vi-2 3 -4 g 40 pP-ls
VLS % - 4 - 7] p-3
TRy 94 -6A - Y%o m-id -,
7R % -2 7 Yo s-/2
{
VOST Console No. VOST Train No. VOST T.C. No.

Gooseneck No.'s LAY —C ' UN-9 / Y =-(0 d (#/as "30/
VK-347 _UH-37 7

Barometer No. Y':’DO v

List Other Egquipment to be Calibrated

E-3
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METHOD S COMSOLE TCALIBRATION WITH CRITICAL ORIFICE

Tesmy

FROJECT 4 271
Iate: 471
Uperator:  HAR

Console N9 ' E@*

-y
i
- ¥
s
.
U
ES
X
o
[ox
<
[#9]
[N

e
=z

T
T
< e
b

C)

-

it

e
o

.

o
vl

| Run 1 i Aun 2 s | <
' 1 | | i !
Initial 0GM Uolume ' 52,400 | 858,677 !
Final 0GR VYolume I 5598.677 : a4, 385 ! :
Net DGM Yolume (Yms | £.277 | £.307 | ! :
| | |

i — — e = - - b B
UGM Temperatuve. Degof: . :
1 Ini i
'y Py | !
PT oo A - :
)
i i
i
i ' ;
i ; :
. ! !
4 i .
‘ ; | i
i t
=T !
: i
: { s
o |
32 s /
3z | | -
i)
[
oo | ]
Cew 1 o]
= 1 I =1
15 ©
H ! o

Orifice Uolune Mor Tzhdi 5. %84 80171 i 5
I6M Yolume Um ictdon S.E39 S.114 :
1 i

LGM Calibvation Factor (YD)

-
.
o o
[_—
b

Orifice Delta HAE

i
|
ibvation Factor YD) &
i

iH
Peerage OGM Calil 1.91¢
; o N . |
Average Oritics [lelta HA 1.976
:
- 2 Fram dverage v Crihervias ] i ; i
Fercent Diffevence Fram dverage Y .3 l ?
Tolerance Result [FASS : : i ;
) | ; {
LSBT
) ! Y-
‘ I %



SR

Irozial
T~ =1
ivad

METHOD! & COHSOLE
FROJECT #
[late:
Operator:
Conscle #

uGM Yolume
GM Yolume
fulehy]

Met

Yolume Um:

anm Tegoerz-ure, Deg.i:
nitiml Inist
Tinal Inlet
Thnitial Tutlec
Flnal Gutlet
Z.z-age OGR Tempermturs Ctmo
Time, Seconds
J-17ige lielta H, inches Ww.d.

-+
[

Lr1TiZas o7l

LT e
e N

oi

av

etric Frecsure., in.Ha

cz Inlet Temp., Ueq.f:
Iritial
Final

a1l Orifice Inlet Tenp.

Fump Yacuum, 1r.Hg

ice Uolume
uGM Volume «Ym
Calibration Factor
Urifice Dllelta HE

(Ver Cstdad
istdd

YD

Calibvation o
evage Orifice Del

evage Y Lriterias:
ference Fram dverage ¥

‘olerance fMesult
¥olriterian
Fram Frevious Y

fAverage) Mesult

CALIBRATION WITH

3712-51-1¢6
4/14/93
HARMON

H10

[y

fun 1
549,360
55 3

e
.23
AT
Fass
Pc

CRITICAL

NDrifice #

Orifice
Frevious

F

iKs
Y

un 2

n
oory O

~1w

.
-

€noen
(el
(a7 I o)

S

*
73]

PSS R
S I & I O St

)

78.0

4

13

ORIFICE

4

Run

5
0
(o]

L)

b s

=

<

“d




METHOIN = COMSOLE CALIERRATION WITH CRITICAL ORIFICE

]

i
-
ox
—
s
<

Fravious

i)
i)
-~

— ct Al
[w B3
1]
P
I I
Ir >~

— 0 .
puc %
S
Zz

) -
=
=
[y
—+
[
[a g =]
i
oo
: as
L
o
[
- )
L
o

[n I =]
3

1M} 3
Q

[ e # N1
i Run 1 b Run Z i mFun 2 | ©
| | |
inttial DGM Yolume ! p38. 300 | : ;
Fiaal DGR Uolums | £45.174 | ? i ;
Met OGM Yolume iVm) | E 3 f
‘ » |
; i i i

le ; ’
iliat n ‘ !
.- i i H !
tlex ; j i | £
NS ; : 5 f
amperatur2 htmo | i ; } Lo
Time, :zeconds | % ; ‘
Orifice Delta b, inches Ww.c. ; f !
Sarometric Fressure., 1n.Hg | : Lo
Critical drifice Iniet Temp., Deq.#: g i V
Initial | = g
Final | 79 o l
Auerags Tortical Ooifice Inlet Teap., L0 RO l
Pump Uacuim.  in.Hg o L e ?
; i ‘ !

Tritical Orifice Ualume (Veor (stdds ! S.4982 | T.982 { o
OGN Volume ftm (ztd)) | 5,952 | 5. 376 | %
LM Calibration Factor (Y) | 1.005 | 1,001 | {
Orifice Delta HE | T.0Z0 | 5L1s :
i i
Gvergae G Calibeation Factor 04D i 1.043 E
Average Urifice Delta HE i Z. 918 ?

. . —- A b
- Fooan dverage Y Driteria: ! : !
s i - ¢ H
Fercent Div7arence From Averags Y | e . : i
. !
- I :
olerance = ;
i :
'
v 1.8 %
ER
:
H

£ e



D o]

;Z METHOL: 5 CONSOLE CALIERATION WITH CRITICAL ORIFICE

FROJECT #  23712-51-16 Orifice # €4
late: 4/14/93 Orifice K: .

Operator: HARMON Frevious 7
Con=zole # HN12

$u
fsu]
o
[ ]
w

¢

.
s
f

i Ini=zal UGM Yolume

¢ Fun 1 i Fun 2 | sun 3 i

{ L |

. ; £19.100 | 621,300 | ;

- Te ! R, P o ey \

“inal IGM Volume ; 621,300 | A27.523 ;

. - Jay somme !

't Het DGM Volume Ymo &. 200 1 SPRRESEIC B i
; | ;

i i | i

e : ?
§ Lol ! ;
Final Inlet i i

i Ini*ial Dutiet : , R
g Fimal Outlet i ; a0 : I
zuzrage DGM Temperature “Sns | 30 : EHNE |
; Time, seconds | 500 00 ;
t Jrifice Delta H, inchee w.c. ! 1.250 | 1.250 | i
: o Tacametric Fressure., ;1.Hg g 5 18 G i i
Criticzl Zrifice Inlet Temp., Deq.F': | i i i

3 Initial ’ Ta

g Final i

£

Critica. Jrifice Yolume Vcr i 5.38C 3.9332 i
I6M Volume ‘Um % 9.867 5.873 | i
o5M Calibration Factor (Y2 ; 1.G20 1.019 | {

1,863 1.880 |

Orifice leltz HE

|
Averacz JGM Calibration Factor (YD ! 1.0173
. ! oo
. Average Orifice lelta HE | 1.86%
H i
g L
- DIFes ¥ Criteria: ! 2 % i
. \ { = - ¢
nce From dAverage Y { PRY IR !
Telerance Result (FASS F 3 i
; :
i -o- GE ToIm Fravious
! i



BRACKETING WORKSHEET CONSOLE # iz

Frogect F712-51-16 Jrifice Mou. ! 2
bate 4/14/933 Orifice HO.1 K i NS -

Jperator HARMON Orifice do. ©
Orfice Number 4a Orifics MO.Z K Tactoy 2271
Orfice ¥ factor 1.0173

| Orfice #1 | UrTice #Z ;
!
Fipnal O6GM Yolume POE36.125
Tnitas OG0 Volune | eag.100 :
Net TGM Unlume Uao i 5002 ;

Tns2ut TGEM Temo. -
iniet
THUTIG L G,
Sltias o EAT
TR R : |
oo i T | H
PR I R s : (LRI H ! 3
cinal 2.0 :
- ! - - l ;
M. S0 200 : dg. 0 i | .
Time. zer. o w00.0 0 ‘
- - - . i ! - . ! FE
Grifzoce OH, 1n. o { .08 [ L
v ™ ! inEm) DR, ! ‘
Faroc. rress. Lh. g 28.060 i i
Foom temp., Deg. © ;5.0

1

1§

]
-
ot
i
Y
X

m
'
]
sl
m
=
t
oo
—+
-
.
£
I

14
i

Fron



SAMPLE BOX FILTER THERMOCOUPLE CALIBRATION DATA FORM

Job Number (“?7/1Z —.{:/’/é

Date 4//5/93

o ) -
Ambient Temp. 75 F Barometer Q'BV 7S : in.Hg
11 CALIBRATED
Calibrator .éé%EﬁWCW\) Reference Thermometer /@ THERMoCouPLE
A\ < ; —
Pyrometer No.__/ 0205 Serial Number 30350596 % NIST

Calibration Metnod: Sample Box Heated to 250 F with M5 Conscle -
Checked with ASTM Thermometer

Reference

Samplea Thermometer Pyrometer Temperature
Box Temperature Temperature Difference
No. 12 F +/- 5.4 F

0J1190 2354 ° 2780 2.6°

010288 2289 ° 0.6 /.8 °

011197 292.4° 2250 ° 26°

011199 2489 °© 2$2.9° 2.4°

011142 wg,0 ° 2$2.6° t4.6°

0101596 242.6 ° 24s, 2" 1.6 °

E-9




LOW TEMP. STACK THERMOCOUPLE CALIBRATION DATA FORM

Job No. ?7/2 ‘5/' /é

Stack Thermocouple No.

Ie -4

Date 4//5/4 3 Barometer ;SV‘ 7S in.Hg
[o=d \/
Ambient Temp. 75 F Pyrometer No. / ’057/5
Calibratoz #&}Eﬂwﬂ) a.) Ice bath. @ 32 degrees F.
© b.) Ambient temp. water bath
Avg. Stack Temp. 7:5 F c.) Ambeint air @ room temp.
THERMOMETER — ASTM 14930 -54 — 26T K
Reference
Instrument Pyrometer Temperature Temperature
Temperature Temperature Difference Difference
F F F % *
o
2./ 3/.5° &.3° O.06(0
[% =} .
65.0 63.¢6 /.4 ° 0.2667
0 o o
75. & 74.¢ /. 2 B. 3240
[
* r('ref.temp., F + 460) - (pyro.temp., F + 4GOT
¥ 100 < 1.5%
I,_ (ref.temp., F + 460) -

E-10

PROVTE
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LOW TEMP. STACK THERMOCOUPLE CALIBRATION DATA FORM

Job No. G714 -6(- /S Stack Thermocouple No. ?4'4
Date_ Q“/’SZ‘;’3 Barometer ?.27 75 in.Hg
v
Ambient Temp. 7§o F Pyrometer No. { ’057/5
Calibrator KRR 11070 a.) Ice bath @ 32 degrees F.
° b.) Ambient temp. water bath
Avg. Stack Temp. %O F c.) Ambeint air @ rcom temp.
Reference
Instrument Pyrometer Temperature Temperature
Temperature Temperature Difference Difference
E E F % *
g2l 218 &3 O-06 10
£s.0 &3.6 /.Y . 267
75. ¥ 74.< /.0 8.i56¢
* r(-ref.temp., F + 460) - (pyro.temp., F + 4GOT
* 100 < 1.5%
L. (ref.temp., F + 460) -

E-11




LOW TEMP. STACK THERMOCOUPLE CALIBRATION DATA FORM
Job No._ $7/2 -5/- /& Stack Thermocouple No. Y4 -¢ A
Date 4/(5 /‘5 3 Barometer 38.75 in.Hg
Ambient Temp. 757 F Pyrometer No. \1/' 0815

) Ice bath @

PN

Calibrator LAR MO a. 32 degrees F.
° b.) Ambient temp. water bath
Avg. Stack Temp. [710 F c.) Ambeint air @ room temp.

THERMOMETER ~ ASimm [4 =990 -5/ -~ 4268 K

Reference .
Instrument Pyrometer Temperature Temperature
Temperature Temperature Difference Difference
F 2N F % *
o ol
32./1° 3.5 .3 0.06/0
o o
4s.0° ©3.6 /.4 0. 667
75.8° 74. 6 (.2° 0. 1340
|
* r(-ref.temp., F + 460) - (pyro.temp., F + 460-)_
* 100 < 1.5%
L_ (ref.temp., F + 460)

E-12

e
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LOW TEMP. STACK THERMOCOUPLE CALIBRATION DATA FORM

Job No. 97/? - 5//' /é

Date 4/(5 [53

Ambient Temp. 7S ° 3
Calibrator__ MARmMoN

Avg. Stack Temp. L/Oo F

Stack Thermocouple No.

2¢.7S
V-39S

Barometer

Pyrometer No.

a.)

b.) Ambient temp.

94 - 2

in.Hg

Ice bath @

32 degrees F.
water bath

c.) Ambeint air @ room temp.

THERMOMETER ASiM — (4 -550-SA — 4248 K

Reference
Instrument Pyrometer Temperature Temperature
Temperature Temperature Difference Difference
F E F % *
S2.1 3.0 /! &. 1235
63.0 3.4 [ o, 2667
75.% 74 ) [l J.295&
{
—1
* fT}ef.temp., F + 460) - (pyro.temp., F + 4602]
* 100 < 1.5%

L

(ref.temp., F + 460)

E-13



TYPE S PITOT TUBZ INSPECTION DATR FORM

Pitot tube assemcly level? A: ves no
Pitot tube openingcs damaged? ves (explain below) ,X: no

a; = [ ° (<10%), e = O ° (<10
8y = V70 (<38, sy =0 ° (<59

vy = 0 O, 3 = Z o’ A= &,703 (in.)

2 = A sin y = —&—  (in.); (<0.125 in.)
w=2asins = 0.0/0.27 (in.); (<0.03125 in.)

2. = 07345  an, 2 = 0.35¢ oo, o= ZZ2%7  n)

Comments:

Calibraticn recuired? yes {E no

prror TUBE ¢ P-/S DATE ‘f//%/‘) 2 NamE AR En1oA)
[
‘0“7 | He
i L ' onGiTLOY
\ ! A
0 N * A ?——:@_f
b
1 ___’ -
A-SIDE PLAXE P " . L‘

J e 4 —— . NOTE: . N
tosstTuoikay ¢ 0. A ____}_’5_ {1.05 D < P <1.50 O, E A — \_\
TUSE AXlS YN 3 Ps Py v Pg ——— =

— I <

[ S
0.18 Of <0, < 0.35 Ot B-SIDL PLANE 52
(3716 18°)° T(3/8 1K) , B ~.
TRANSYERSE 1 | i —
TusE Axis | : A e T
f -\ \ Y . Y—_ N
\ e’

O " aors - - VN T
1 FAcz |
OPENING . ( . /'- \- .
PLANES Q_a \—/\a

S L
= H L~!

e N -

by lm , “l - T e S ]

i | I E-14 '

£t
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e
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L

Pitot Tube Number: p"}

MIDWEST RESEARCH INSTITUTE

PITOT TUBE CALIBRATION FORM

g

p—

Daté: | — i$-90

g = @34

Calibrated by:",?(h} KS/,/(E/ DM\

Cps td"

AP g4 = 0.55 or as required

Side "A" (in. H,0) Y/ side "B" (in. H,0) T’
Run No. APStd AP(S) CP(S) Dev APStd AP(S) CP(S) _Dev.
1 . , :
AR Y5 L %230 cces|| - BBANAA3Y 1S3 9] 0OCiT
2 sy N~ < i oD -~
: LR 2471 @351 eeeall .33 34 ] A9Y | %396 T ccets
3 1,9%3 [aya [.8334] coe3 |l 882 [12492] %398 . ov)
Average Average
c 2 | c
P 1937 P _|.9354
CPstd = Pitot tube coefficient of standard type pitot tube
C = std
p{s) Pstd AP (g
Dev. = Cp(s) - Cp (must be =< 0.01)

Cp(difference) = IAverageA - Ave::ageB

3
3 |
O (side A or B) = T !

CA=

-C (Ao
P

"8R8 (st be s 0.01)

r B),

OB =

3

E-15

(must be < 0.01)




TYPE S PITOT TUBZ INSPECTION DATA FORM

'J
rt
0
ct
ot
o
(14
fu
n
wn
!
o |
<
)—l
m
<
m
‘.J
"W

X ves no

Pitot tube openincs damaged? ves (exzlain belcow) X no

¢y = 2 % (<10%)

a
—
]
A
(o]
—_
A
'.J
o
o
R

sy = /% (<5%y, sy = /[ ° (<5°
Yy = / o, g = 0 °, A= ﬂé?g (in.
z=2asiny= CO0!19 (in.); (<0.125 in.)

w = &

= — (in.); (<0.03125 iz.)

s 8
3 = _if/.}.l. in’)’ 3 47,37[(; (i’l-)r DJ_ = -) %g (in-)

n
o

'y
i

Ccomments:

Calibration recuired? yes X no
4 4
2 ,
PITOT TUBE % -5 DATE &4/ V/ 73 NAME )ééﬂ-/?/lw/\)
7

‘.-1’ | ple - i
: c LONGiTLoINAL B fLov |

\ +-—1- H
- /_: _____ T l / TLBE AZ1S -

\ ! A ~ —
i y 1j EL—-———————;:::> :

— O\ A — >
4
| 8)
| Y .
— .
A-SIDL PLAXE P
B fLov | ‘
J 4 XOTE: . -
: ; ' (2 A
toneITuoIRaL P O, A /. . Pa 1.05 B,< P <1.50 0, A
Tusf AXlS }L + 2 Py Pp - Py R <
STt T T/ :n

‘ - —— - — -
0.48 O <D < 0.95 O« 8-SI1DL PLAXNE .J;
(3718 1)t T3rs m) . R | ~7

e S | Q A >-/j'; '
- N YT ' —

—Cm—e e — ..
A OR 8 N N 2
o i
I OPENING | ( 7 N\ )
. Nl T S NN
‘al . a
A a
! —/"/\.{"’—.’
e o R e
A | 1 DA ———'—‘<.—_/
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-
-

piar

)
2
7

MIDWEST RESEARCH INSTITUTE

PITOT TUBE CALIBRATION FORM

-
Pitot Tube Number: f{°~ O

Daté: )-}S”‘ﬂc

Calibrated by:

Cpstd= . qq

C P T . L 33 AP, 4 = 0.55 or as required
side "A" (in. H,0) Y/ side "B" (in. H,0) (f
Run No. APStd AP(S) CP(S) Dev. APStd AP(S) CP(S) Qev.
1 . / PR B (78] - :
2 E -7 vy ' - - '
: 572 {2249 |.%339]. ace2 ||, % 6% 11224 . %319]=. 00V 3
3 [} N . XX . e ‘b -~ ,
569 i 226,933 = ces | 3 €9 | -295]. 3B | Leo0b
Average : Average
¢ S c
P ,(5.3-)(& P 1%332
C = Pitot tube coefficient of standard type pitot tube
Pstd - "
' L3I 36
c..=¢C —std Q3 2
p(s) Pstd AP (g SL——
J. 666
Dev. = Cp(s) - Ep (must be < 0.01)
,OCC*
Cp(difference) = IAverageA - Average, = L&j (must be = 0.01) 3 33 H
- 6%
3 lcp(s) -C (Aor B)‘ 9 /(9
o (side A or B) = ; , 7 (must be < 0.01)
oA =
aoB =

E-17



TYPE S PITOT TUBEZ INSPECTION DATA FORM

Pi+tot tube assemcly level? )( ves no

J

Pitot +tube openincs cdamaged? ves (explain below) X no

»

s o] o]
o, = C (<10%), >

n
- IS
le)

—

A

’.J

O

(o]

L

z = A sin y = —E (in.); (<0.125 in.)
w = A sin § = —— (in.); (<0.03125 in.)
o, = (O.274 (i), 2= 2 259 (in.y, b, = LLRHG (ins) e

Comments:

Calw.nra:::.cn recuired? ves X no o

prror Tuee ¢ M -|Y opare L;‘/ /Y / 21 wamE  AARAMOA]

\ .
T ] P
'\“} ! H'____ - LONGITUOIXAL E nou1 ;
_____ TLBE AL]S
S T 1 I
g7 \\! 1A ' A i
Ui ,__.__-.
\\_!l —.---L ﬂ
‘ —_)
—
A-SIDL PLAXE H i 8
B ov |
! 4 NOTE: . - -
LONGITUDIRAL E o, A ______;"A 1.05 D,< P <1.50 D, [2 A /_:
TusE Ax1S b B : Ps Pp - P3 _____t-
T n T 8 _ ]
0.48 O% <0, < 0.85 Of 8-510€ PLAKE . inz
(3/16 1K) T(3/8 1K.) ) B | ~
TRANSYERSE | —
Tt aus | ! ‘ A - a
A OR 8B N R TR
e & ’
OPENING
R e S
1 B

g ,

poramn
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INS

Pitot tube cpenincs damaged?

ay = O © (<lOo), gy = &
gy = [ ° (<3%), 8,=_0

y = ( O, g = (2 O, A
2 =2 siny = COC/27 (iny: |
w = & si — (in.);

Comments:

PECTION DATA FORM

ves no

ves (exzlain below) 7“7 no
° (<10°%)
® (<35%)

<0.125 in.)

(<0.03125 in.)

0.3

46

(in.), b= _0. 457 (in.)

Calikbrat

S-l2

PITOT TUBE %

94/ 9z NaME AR OA)

DATE( ‘L/ /

| e

LOKGITLOINAL B
TUBE AXIS

\ e——
st <
\ P : A A ~ D.—

Q 1Y
3 —_ L Fa
i - Y el
. [ 1
A sxm;. PLANE 2 o | A
1 NOTE: . -

rosaiTuoixaL  F
TusE AXIS g

0.48 O¢ <0, < 0.95 O 8-SIDf PLANE

{3716 10} T (378 In.)

TRANSVERSE !
TUBE Ax1S |

1.05 D,< P <1.90 T,
Pa < Pg

___9_ >\ [Y »
A OR B N N .
. i

OPENING ¢ v E,
e S N N

TRANSYERSE
TUBL AX1S

i
E



Bt

MIDWEST RESEARCH INSTITUTE

PITOT TUBE CALIBRATION FORM

Calibrated by: 'FC‘\J RCS

Cpstda - QC‘

APst:d = 0.55 or as required

Pitot Tube Number: S" ) 2~

paté: /-/S—90

r

side "A" (in. H,0) Y/ side "B" (in. Hy0) Jf
Run No. APgeyq [AP(g) | Choqy Dev. APseg [AF 5y | Cp(a) *Dev.
! 279 | 1.343]. 80cq Foo4q || - T4 {1 X191. 8071 ~ 005>
2 1L%%) [1.335 |Lgoyal-og el 899 liass 3290 | . go3
3Ls%l i20% | 5124 L oogdl. 881 li.25Y |- 238Y | oc2y
Average ; Average
“p .%05‘6{ “ T
CPstd = Pitot tube coefficient of standard type pitot tube

, AP | i |
C (o) = Cc std I
b8, P?td AP, .- . : ?
(=) F) gls

Dev. = Cp(s) -C (must be =< 0.01)

P

202
Cp(difference) = lAvera.geA - Average; | = +L2-="(mst be < 0.01)

3 C - C (A or B)
p(s) ’
O (cide A or B) = ; ' § (must be = 0.01)
TA=
OB =
E-21



Date

GOOSENECK THERMOCOUPLE CALIBRATION DATA FORM

9/ts /53

Job Numbér

Ambient Temp.

Calibrator

Pyrometer

Calibration Method:

75°

F Barometer

AReMon)

Reference Thermometer A&5T7M D¢ oo

No. ¥/"47§75

Serial Number

27(2 -S[-/6

2975

in.Hg

(Psco

G370

Ambient Water Bath with ASTM Thermometer

Goose-| Leak Check Reference

Toc. | check valve | Temperagure | Temperatare | Difference.
No. Pass/No-Pass E F +/- 2 deq F
UK -6 Fass 72° 7.4 o

DK -5 Pass ( 1Y O.6

UK -(0 PASS .4 0.6
U4-3o|  Fass 718 0.2

OH -3¢ PASS 716 O.5

D -37] 4SS wik. bt
UK~ | PARS'S g/ O.¢

D =Y P45 7.4 Ol

VN -3 P45S 704 0.4
UN-33 PRSS v /N 0.4

E-22
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MERCURY HAROMETER READING CORRECTION
4NIl ANEROID' BRAROMETER CALIBRATION

N {scation: Kansas City, Missourl
#ltituce Above Fea Level: 913 feet
_Latitude: 23-degrees. 05.8°7
Metecralogical Sravity: 32.1510 feet/cecond zguavrad
fercury Daccmeter: Sargent delch, Cat. S-451%, Lot
ART Tec-ech oo, TLIZ-Tiols B
Daas PR
TimE: 18317
Ghesevrvyed in. Ha
-
: Mercur~ Column Temperature: 77L0°F
Carvecticon For Temoerature: -. 12 1n. Ha

Oy . |

rig

-
C
=5
i
it}
[n}
[
-
W]
)
-n
L
[
<
-
rf-
cs
1
<
12
|
=

Jorrected By omenric Sr2scurie: 28.51 0 in. Ha
anevoia Brerometsr 1LDL No.o: ¥Y-ZL100
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Huntingdon
r v h 2012 Wast 104th Stieet
7 Box 6323
Loawood, Kansas 66206

(913) 648-2303
tax: {913) 642.36/9

o TS

April 28, 1993

Gary Cooper

MRT

425 Volker

Kansas City, MO 64110

Reference: One bag of Flintshot Sandblasting Sand delivered to
the laboratory April 20, 1993
KCTL# 741 Re: 8312-93~-0144

REPORT OF TEST RESULTS

LA ABRASION ASTM C131 (Modified for Aggregate Material (2.36 mm},

% Loss 0.30{
5 Thank you for your continued interest in Kansas City Testing
Laboratory.
Sincerely,

V/W@

Steve Biritz
Manager of Laboratory Serv1ces

SB/jk

modificd ol = 0.3 wt

mri.sb
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o793 Ui:02PM FROM COORS ANALYTICAL LAB

P02

COORS ANALYTICAL LAB

LRQ # 1232-930422
Date: April 26, 1993

Requestor: Midvest Resesrch
Sample Identification:
Silica Sand
#1: AQMD 9712M-1011
#21 AQMD 9712M-1012
#31 AQMD 9712M-1013

Requaat:

EPA AQMD 9712M 1O1
SAND SIEVING >420um
ABRASIVE STUDY

EPA AQMD 9712M 1O1T 2
SAND SIEVING 149-420um
ABRASIVE STUDY

EPA AQMD 9712M 1013
SAND SIEVING 75-149um
ABRASIVE STUDY

Determine the concentration of Be, Cr, Mn, Fe, Ni, Co, As, Se, Cd, 8b, and Pb
in three silica sand samples with the VG PlasmaQuad inductively coupled plasma

- mass spectrometer(ICP-MS).

Test Method:

CAL SOP #IICPMS3001 vas used with the following additions and modifications:
The sample vas weighed in a platinum dieh, added hydrofluoric acid and fumed
off silica on a hot plate. Rinsed tha inside of platinum dish with 1:1 Ultrex

HCl acid and took it to the dryneas.

Rinsed the inside of platinum dish with

grebly deionized(TDI) water, added 5 ml of Ultrex nitric acid and heated on a
hot plate. Cooled, transferred into a 100 ml volumetric flask and brought to
the volume vith TDI water and analyzed by ICP-MSs.

100 ug/l In, Y and Tm were used as internal standards.

[

t

Test Results (in units of ug/g):

Element AQMD 9712M-1011
Be <1
Cr 2.4
Mn 1.8
Fe 130
Ni 2.0
Co <0.5
As <l
Se 2.5
cd <l
Sb <1
Pb 4,4

Analyst: J. Park

Vitness:

AQMD 9712M-1012 AQMD 9712M-1013

<1l <1
0.65 3.0
1.3 20
100 1310
0.80 8.7
<0.5 <0.5
<l <l
2.7 4.3
<1l <1l
<1 <1l
0.45 2.9

Notebook: #1520, P69

Approval: Tim Osbourn

=
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MIDWEST RESEARCH INSTITUTE
Run No. ¥+4-93 Silt and Moisture Analysis* 2
MR] Project No. 2-51-co Recorded by £
Material: V/’:ﬁﬂ* fhe( Sample No:é)’;ﬂéﬂﬁ 73
. »
Total Sample Weight: W #9% 3 Split Sample Weight (before drying)
(Excl. Container} Pan + Sample: Pz 424
Number of Splits: G Pan: A2, S
. Wet Sample: 385 .J

Oven Temperature s < et Jamele
Date In 2243 _ Date Out 42045 Material Weight (after drying)
Time In _ 2744 Time Out Vo X4 Pan + Material: __ 547 Y
Drying Time 4 he Hwmir Pan: /2,5
Split Sampie Balance : Dry Sample: 294 .7

Make -

Capacity s Sieving

Smallest Division 0r’“j Time: Start: l_Weighr (Pan Only)
MOISTURE CONTENT: (nitial (Tare ): i $4d2

(A) Wet Sample Wi. _ 257 : ‘ i

(8) Dry Sample Wt. 3849 20 min: Y2 |

(C) Difference Wt. 0.1 30 min: ;

C X 100 .
! A = 9,009 % Moisture 40 min:
!{
SIZE DISTRIBUTION
Tare Weight Final Weight
Screen {Screen) (Screen + Sampie ) Net Weight (Sampie ) 7
3/8in. |
4 mesh

10 mesh |

20 mesh :

40 mesh A ¢209 22(-3 5.5
100 mesh 244 1 5c7.4 /éz,q 2.2
140 mesh NA T T M w245 WA
200 mesh 5. | 95¢.3 2 0.3
Pan 34T e Trace

Net Weight <20 mesh: 3849
Net Weight <200 mesh: l
iy ;
% Silps= Nt Weight <200 Mesh 404 - X 100 = %
Total Net Weight
*{ndicate Units with c.ll Weights F-5

4/78
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QUALITY ASSURANCE REVIEW
Field System Audit

. The sandblasting runs conducted in the morning at the Deramus Field Station
% were audited by C. Green on 04/04/93 against the plan. Operations were discussed
* with S. Schliesser, G. Cooper, and M. Whitacre.

The work appeared to be professionally handled, with staff efficiently working
and documenting their work. No obvious compliance or quality related problems were
detected; however, one possible problem with sandblasting mass balance accuracy
was noted.

Modifications to the plan, a summary of field operations, and future audit plans
are described below.

Modifications. The modifications to the sampling portion of the pidn are listed
below. Some of the modifications were attributed to budget and schedule restraints.
One modification (i.e., aides to spent abrasive recovery) may slightly affect the quality
of the results. The work had to be completed by the end of April; however, the high
humidiiy caused by the severe rainfali in April had prevented several days of testing.

1. Aides to spent abrasive recovery. The wind tunnel was not lined with heavy
plastic sheeting because the plastic sheeting would be torn from sandblasting
and would compiicate, and nci aide, recovery of spent abrasive. Also, due to
the quantity of abrasive collected, a broom was used to recover spent abrasive
in place of a vacuum. According to G. Cooper, in at least one case, a 100%
mass balance of the spent abrasive was calculated. Because the original
weight is assumed to be the same as the manufacturer’'s estimated weight, the
accuracy of recovery may be about the same as the accuracy of the original
weight.

e

2. Number/types of tests. Two duplicate sampling tests, not three single tests,
were used. This modification was made primarily to complete the tests in time
and was approved by the EPA Work Assignment Manager.

This modification will provide sampling precision attributed to differences
between the two sets of samplers and the particulate flux over the width of the
wind tunnel.

3. Type of abrasive. Only high grade silica sand, not steel shot and slag, were
used and thus only 24 runs, not 69, were expected. Steel shot and slag were
stated in the plan to have been provisional options. Because of budget
limitations, EPA decided not to conduct these tests.

MRI-M\HG712-51 APP G-3



Summary of Field Operations. The actual sampling operations were not
described in detail in the plan, but are detailed in the report. The operations, as
understood by the auditor, are summarized below.

A professional sandblasting consultant with 30 years’ experience trained MRI
staff and established typical operating conditions.

Compressed air was used to propel the silica sand onio the test metal surfaces
in a low-speed wind tunnel. Only one setting was used for the compressor; the air
flow measurements, which vary during the run, were recorded. The sand was loaded
from bags into a hopper. The weight stated on the sandbags was used as the original
weight. A light was used by staff inside the monitoring van to signal the start of oper-
ations. A trained sandblaster, equipped with protective apparatus, cleaned lined-up
sections of automotive hoods. The curvature of the hoods was taken into account by
blasting evenly over the curve for each run.

Sandblasting was not, and could riot be, completely continuous. Occasionally
sand quit being transported because of a clogged line, the sandblaster stopped blast-
ing, back flushed the air line to the hopper, then continued sandblasting. During port
changes when sampling was stopped, sandblasting stopped, two new bags were used
to fill the hopper, then sandblasting cortinued. A clock on the side of the wind tunnel
kept track of the elapsed sandblasting time by recording the time the sandblasting
equipment was being operated.

Two types of sampling trains V\/ere used: a modified method 5 (MM5) and an
MM5-particle size distribution (PSD). The MMS train was used for velocity, tempera-
ture, moisture, particulate matter, and metals. The MM5-PSD train was used for
particle size distribution, 10 micron maximum diameter particulate matter (PM,,), and
size-specific metals. The MM5-PSD train is the same as an MMS5 except it includes
an Anderson particle sizing sampler at the probe inlet.

Two sets of both sampling trains were installed on each side of the wind tunnel,
at the same level. Possible collisions between the trains was avoided by always using
different ports. Positioning the sample trains (traversing) during testing was conducted
by two sampling staff, one for each set of trains. Traverse locations were marked on
the sampling probes. The sampling times at each traverse were monitored by staff in
the monitoring van. Changing of the traverse points was signaled by staff in the
monitoring van every 2% min.

Staff in the van used standard EPA Method 5 sample control consoles to
monitor and adjust selected parameters of all four trains. Staff also recorded the
results on standard sampling forms. These staff also used radios to communicate
with personnel traversing and leak checking the trains.

MRI-M\RG712-51 APP
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Staff in the sample recovery laboratory used standard forms to document

sample recovery and the required weights. An electronic pan balance was used for
the weighing. Recovered samples were to also be entered on inventory forms.

Field and Particulate Analysis Records

Field and particulate analysis records were reviewed by C. Green between

04/26/93 and 04/30/93. Metals analysis records were not available at this time. Only
records for runs 5, 10, 15, 20, and 25 were reviewed.

O kAW

S 2OONOOR WD -

- O

Type of Records.
The original data records listed below were received for review.

Sampling conditions and leak checks for MM5 and HCSS.
Temporal sampling data for MM5 and HCSS.
Recovery data for MM5 and HCSS.

Particulate data for MM5 and HCSS.

Label weights used to adjust beaker weights.

Wind tunnel/sand blasting data.

Sample box filter thermocouple calibration data.

Low temperature stack thermocouple calibration data.
Type S Pitot tube inspection data.

Pitot tube calibration data, from 1990.

Gooseneck thermocouple caiitration data.

The following transferred data records were provided for review.

Method 5 Consoie calibration data.

Crifice bracketing worksheet.

Mercury barometer reading correction and aneroid barometer calibration data.
Input for HCSS programs.

Output of MM5 and HCSS programs.

Accuracy and Completeness. The calibration data were all well within the

requirements. Most of the original records were legible and properly identified. How-
ever, the following types of omissions were noted for the particulate filter, beaker, and
thimble weight data.

None of the records documented the type and identification code of the

balance, some of the filter and beaker records were not properly dated, and none of
the filter records included calibration data. All missing data are required for
reconstruction of data and to help trace any quality-related problems.

MRI-MRO712-51. APP G-5



For the beaker weights, labels were inadvertently attached after taring. Project
personnel discovered this problem, used the average weight of twelve labels (i.e.,
170 + 2 mq) to adjust these final weights, and to prevent recurrence of the problem,
prepared a Standard Operating Procedure for the tare and final weighing of beakers.

The Method 5 Console calibration data, Orifice bracketing worksheet, and
Mercury barometer reading correction and aneroid barometer calibration data could
not be verified for transfer accuracy because no original recards were provided for
review. The input and output records were checked against their original records;
some of the columnar data showed data transfer errors, including delta P, delta H,
stack temperature, and meter temperature. The errors were obviously due to a
missing entry of only one number in a column and are not considered to be significant.
These problems were pointed out to project management for review and resolution.
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MIDWEST RESEARCH INSTITUTE
425 Volker Boutevard
Kansas City, MO 64110-2299
(816) 7H3- /600 o
409 12th Street SW, Suite 710 b

Washington, DC 20024-2125
(202) 554-3844

401 Harrison Oaks Boulevard
Cary, NC 27513-2412
(919) 677-0249

625 B Clyde Avenue
Mountain View, CA 94043-2213 o
(415) 694-7700 |

National Renewable Energy Laboratory

1617 Cole Boulevard .
Golden, CO 80401-3393 Eh
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