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1.0 INTRODUCTION

1.1 SUMMARY OF TEST PROGRAM

The U. S. Environmental Protection Agency (EPA), Office of Air Quality °
Planning and Standards (OAQPS), Emission Inventory Branch (EIB) is responsibie .
for developing and maintaining air pollution emission factors for industrial
processes. EIB is presently studying the stone crushing industry. As part of
this work, EIB sponsored PM10 particulate emissions tests at Martin Marietta
Corporation’s facilities in Raleigh-Durham and Garner, North Carolina. The
specific sources tested were the tertiary crusher at the Garner plant and a .
Deister vibrating screen at the Raleigh-Durham plant. This report concerns only
the tertiary crusher tests. A separate report presents the test results at the
Deister vibrating screen.

The PM10 emission factor test procedures were developed and conducted by
Entropy Environmentalists, Inc. (Entropy). The Emission Measurement Branch (EMB)
of EPA supervised the test program.

A Quasi-stack system was used to conduct emission tests on the inlet and
outlet of the tertiary crusher. For the Quasi-stack system enclosures were
built. The inlet enclosure measured approximately 8’H X 8’D X 5’W and the outlet 1
measured 7'H X 24’D X 8’W. The systems are shown in Figure 1-1. and Figure 1-2.
The mounting positions of the HEPA filtered air supplies and Quasi-stack tube-
axial fans ensured that the normal PMI0 emissions were not significantly
influenced but were directed to the outlet ducts. The capture velocity in the
outlet ducts were set by adjusting the variable speed DC motors of the tube axial
fans. The velocities of the fans were set so that there was a slight negative
pressure within the enclosures. A constant gas flow was used throughout the test
program.

The PM10 emissions were tested using EPA Method 201A. The tests were divided

~into two sets: stone moisture levels greater than 1.5%, and stone moisture levels

less than 1.5%. These criteria were used based on limited data concerning
moisture requirements of wet suppression systems for fugitive dust™?. It was
necessary to operate a continuously recording meteorological station next to the
crusher to characterize the wind speed and direction during the tests. The
observed PM10 emission levels are summarized in Table 1-1.

TABLE 1-1. TERTIARY CRUSHER PM10 EMISSIONS

PM10 Emissions, Pounds/Ton'

Inlet Dry Stone (< 1.5%) 0.000041 (Without Control)
.Qutlet Dry Stone (< 1.5%) 0.001717 (Without Control)

Inlet Wet Stone (> 1.5%) 0.000019 (With Controls)
Outlet Wet Stone (> 1.5%) 0.000813 (With Controls)

' Based on total stone feedrate from vibrating feeder.
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2.0 PLANT AND SAMPLING LOCATION DESCRIPTION

2.1 PROCESS DESCRIPTION AND OPERATION

-The Garner plant produces crushed granite used for construction and road

paving. Figure 2-1 is a flowchart of the portion of the Garner plant relevant f
in this project. The figure was prepared based on a drawing labelled Flow

Diagram Plant No. 632 provided by Martin Marietta.

Rock blasted from various locations in the quarry is trucked (stream 1) to

a primary crusher. A large surge pile is used to provide a steady flow of stone
to the plant processing equipment located adjacent to the quarry. An 8 foot by

540 foot conveyor (stream 3) is used to deliver the stone to the vibrating deck

above the secondary crusher. Normal production rates ranged from 250 to 500 tons
per hour as calculated by the transport time and volumetric feed of the vibrating
feeder, points A and B of Figure 2-1 (see Appendix A for production data).

The scalping screen serving the secondary crushers removes oversized material
too large for the secondary crusher, this material is conveyed to a separate
storage pile and sold as product. The material passing through the scalping
screen is conveyed (stream 4) to the secondary crusher separate storage pile and
are sold as product.

The cone-type secondary crusher reduces the size distribution of the
material received from the surge pile. Stone leaving the secondary crusher
ranges in size from 6 inches to relatively small particles. The material from
the secondary crusher discharges onto a conveyor (stream 6) leading to the
tertiary crusher inlet. The tertiary crusher discharge stream (stream 10) aiso
discharges onto this conveyor. Following the tertiary crusher discharge, the
main feed conveyor (stream 6) contains all of the plant production with the
exception of oversized product discussed earlier. The main feed conveyor stream
passes through a transfer station and delivers the stone to the top of the
structure housing the Deister vibration screens. The stone flow to the Deister
screens and tertiary crusher is termed “closed circuit” since oversized material
containing some fines adhering to the surface can recirculate through the Deister
and tertiary crusher® until the stone is crushed small enough to fall through the
Deister screen (streams 8,9).

The tertiary crusher is a Model 1560 Omnicone, conical type crusher. Figure
2-2 shows a side view of the vibrating feeder and tertiary crusher before the
inlet and outlet enclosures were built. This receives the oversize stone from
the 8 x 20 - 3D Diester screens downstream from the secondary crusher. The
stone is fed to the tertiary crusher by means of a 36" wide, 260 foot long
conveyor (stream 7). The stone is discharged onto a rectangular surge feeder
which serves a 36" wide 72" long vibrating feeder (Figure 2-1.). The feeder
discharges onto a 4 foot by 4 foot chute directly above the Omnicone inlet. This

chute is not indicated on Figure 2-1. There are very limited free fall distances:

from the feeder to the charging chute and from the charging chute to the inlet
of the Omnicone. The Omnicone discharges the crushed stone to a 36 inch wide,
336 foot long conveyor (stream 10) leading to the enclosed Diester screens.



The inlet to the Omnicone was defined as the discharge of the vibrating |
feeder to the charging chute and the discharge of the charging chute into the :
crusher vessel. This area, having a height of approximately 7 feet, was
enclosed with a tarp to allow capture of the PM10 emissions caused by the stone-
to-stone attrition during movement of the stone. The gas velocities around the .
layers of stone were maintained at gas flow rates equivalent to 5 to 10 mph. ‘

The discharge point of the Omnicone tertiary crusher is a conveyor leading
from the secondary crusher to the Diester screens (stream 10). The discharge @
point is enclosed approximately 5 feet upstream and downstream of the Omnicone
discharge point. There are several water spray nozzles on the downstream side k
of this conveyor. ' :

The discharge of the Omnicone crusher was defined as the total enclosure %
surrounding stream 10 underneath the Omnicone. Emissions from the Omnicone were .
clearly visible leaving both the upstream and downstream portions of the .
enclosure. : :

The plant operates approximately 200 days per year. The typical dperating f
times are 7 a.m. to 5:00 p.m. each day. Total production quantities per year are
approximately 750,000 to 1,000,000 tons.

2.2 FUGITIVE DUST CONTROL

Wet suppression is used for fugitive dust control of the tertiary crusher.
There are water spray nozzles located on the conveyor underneath the tertiary .
crusher (beginning of stream 10), at the transfer point of the conveyor (stream
7) and also the entrance to the surge bin and vibrating feeder (points A and B
Figure 2-1). Not all of these spray nozzles are necessary to maintain wet
conditions. Over-wetting of the rock can cause blinding of the lower screen or j
blockage of the fines discharge chute underneath the Deister®®. |

2.3 SAMPLING AND EMISSION TESTING PROCEDURES
2.3.]1 Fugitive Emission Capture Systems

Since there is not an air pollution control device on the inlet and outlet
of the tertiary crusher, a fugitive emission capture system is needed to capture
the particulate matter. Entropy considered the criteria listed in Table 2-1 in
designing the fugitive emission capture system. Entropy evaluated alternative
capture systems during several site visits by Entropy and U. S. EPA personnel.
The alternative capture techniques which are generally applied to fugitive dust
emission sources include®’:

¢ Roof monitor
* Upwind-downwind profiling.
® Quasi-stack



Figure 2-2. Vibrating Feeder and Tertiary Crusher

Emission profiling techniques involve measurement of the increase in PM10
concentrations as a gas stream passes over or around the source being evaluated.
This is usually performed using ambient PM10 monitors in upwind and downwind
locations. Entropy concluded that this approach was not applicable to the
tertiary crusher at the Garner plant due to the number of sources immediately

upwind and downwind of the tertiary crusher. It would be impossible to isolate

the tertiary crusher from these nearby sources. These included:

Generator exhaust

Secondary crushers

Various conveyors and stone transfer points
Interstate 40 traffic.

The emission profiling approach was not practical due to the number of
potential PM10 sources and their locations near the tertiary crusher.

The roof monitoring approach of fugitive emission capture involves the
sampling at a horizontal array of sampling points above the surface of the
emission source. This approach was rejected because there was no logical means
to sample in the area immediately above the crusher inlet and outlet. Also,
there were no partial enclosures to direct the PM10 emissions to a sampling grid.



Table 2-1. FUGITIVE EMISSION CAPTURE
SYSTEM DESIGN CRITERIA

The capture system should not create higher-than-actual PM10 emission
rates due to high gas velocity conditions near the upper Deister
screen, near the stone inlet chute, or near the upper screen discharge
chute.

The capture system should not create a sink for PM10 emissions due to
particulate losses.

The capture system should isolate the tertiary crusher being tested
(west unit) from the adjacent unit (east unit).

The capture system should not create safety hazards for the emission
test crew or for plant personnel. It should not create risks to the
plant process equipment.

The capture system should not obstruct routine access to the process
equipment by plant personnel.

The capture system and overall test procedures must be economical,
practical, and readily adaptable to other plants so that these tests
can be repeated by organizations wishing to confirm or challenge the
emission factor data developed in this project.

Figure 2-3. Crusher Inlet Enclosure




The quasi-stack method appeared to be the most effective and practical
approach for capturing the fugitive emissions. This approach allowed isolation .
of the crusher inlet and outlet emission points from the other fugitive dust
sources in the immediate vicinity. The quasi-stack method required the -
construction of temporary enclosures around the inlet and outlet of the tertiary -
crusher and the installation of a duct and fan system for gas handling. Since !
the tertiary crusher outlet was already partially enclosed, the induced gas flow
streams would not influence the rate of PM10 emissions. Low make-up air flow
rates were used at the relatively exposed inlet emission point in order to
minimize higher-than-actual PM10 emissions.

The make-up air to the inlet and outlet enclosures was supplied by a set of
two-speed fans equipped with HEPA filters and prefilters. The HEPA filters are
rated as greater than 99.97% efficient for submicron particles, therefore, .
adjacent dust sources could not significantly influence the measured emission
rates. Prefilters were replaced when they became overloaded or blinded by large .
diameter particles, moist particles, or water. ‘

* The gas flow from the outlet enclosures was controlled by a Dayton Model
3C411 24inch, 2 HP direct current (DC) driven tubeaxial fan. This variable speed .
fan was set at the gas flow rate necessary to maintain a s1ightly negative static .
pressure within the enclosure. Negative pressures were required to ensure that
there was no loss of PM10 emissions from the enclosure. Highly negative static .
pressures were undesirable since there could be high velocity ambient air streams :
entering the enclosure which could increase the PM10 emissions.

The enclosures were constructed of tight fitting tarps stretched over a large
mesh metallic screen. The screen was electrically bonded and grounded to ensure :
that high static voltages would not accumulate on the tarps thereby reducing the '
actual PM10 emissions. Figure 2-1 and 2-3 show the inlet to the crusher
location, Figure 2-1 and 2-4 show the outlet to the crusher location.

ENTROPY

figﬁ;e 2-4, Outlet Encld;dré
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Figure 2-5. OQutlet Enclosure Window

One clear lucite window was also included in each enclosure so that plant @
personnel and the Entropy test team could observe process operating conditions.
Figure 2-5 shows the outlet window location and outlet duct system.

2.3.2 PM10 Emission Testing Procedure

EPA Reference Method 201A was used to monitor the PM10 emissions from the -
tertiary crusher. The complete sampling train is shown in Figure 2-6. This
consists of: (1) a sampling nozzle, (2) a PM10 sampler, (3) a probe and umbilical
cord, (4) an impinger train, and (5) flow control system. Due to the relatively ;
small ducts and the constant sample gas flow rates set using the DC-driven °
tubeaxial fans, the "S"-type pitot tube was not mounted on the PM10 sampler
probe. Gas velocities were determined prior to the emission tests. :

Particulate matter larger than 10 microns in diameter is coliected in the
cyclone located immediately downstream of the sampling nozzle. Particulate :
smaller than 10 microns is collected on the outlet tube of the cyclone and on the |
downstream glass-fiber filter. A disassembled PM10 sampling head is shown in 3
Figure 2-7. ‘

The cyclone and filter system used in this study met the design and sizing
requirements of Section 5.2 of Method 201A. The gas flow rate through the
cyclone was set based on the orifice pressure head equation provided in Figure
4 of Method 201A. The gas flow rate was kept constant throughout the emission
test program. _ '

11
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Figure 2-6. PM10 Sampling Train

Figure 2-7. Disassembled PM10 Head

PM10 sampling was performed in a 1-foot (inlet location) and 2-foot (outlet
location) diameter smooth wall duct mounted directly off the enclosures of the .
crusher. The ducts were connected to flexible duct Teading from the enclosures. :
The 4-inch diameter sampling port was located 8 duct diameters downstream of the

. flexible duct connection and 2 duct diameters upstream of the fan. Four traverse .

4 points in the horizontal direction were sampled. Sampling in the vertical |
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direction across the ducts was not possible since dust collected in the cyclone
could be resuspended and pass through to the filter. The sampling nozzles were |
selected to provide 80 to 120% isokinetic conditions. The cyclone and nozzle
assembly were mounted within the duct during sampling. A heating mantle was used
around the filter to keep temperatures approximately 50 degrees Fahrenheit above
the stack temperature. This was necessary to avoid filter blinding due to
moisture condensation in the sampling train.

The particulate samples were recovered using the procedures specified in
Method 201A. The sample recovery scheme is illustrated in Figure 2-8. The -
material from the filter, cyclone outlet tube, and filter inlet housing were
combined to determine the total PM10 catch weight.

2.4 MONITORING OF PROCESS OPERATING CONDITIONS

There are a number of process variables and weather cond1t1ons which could
conceivably influence PM10 emission rates from the Deister screen®':

Stone moisture level

Ambient wind speed

Wind direction

Stone size distribution

Stone silt content

Deister stone feed rates

Stone type (breaking characteristics)
Stone hardness and density

A11 of these variables with the exception of stone type were monitored using
a combination of plant instruments, special monitoring equipment, and stone
sample analyses. Stone type was not monitored since granite is the only type of
stone processed at this plant. Samples of the stone were archived to permit
future analyses if necessary.

2.4.1 Stone Moisture Level

A stone sample was removed during each of the emission tests. In most .
cases, this sample consisted of a 2 linear foot sample of stone from the main
conveyor feeding the surge bin. The conveyor was stopped by plant personnel for
approximately 5 minutes to permit the Entropy test crew to remove the stone
sample. The sample was placed in a sealed plastic bucket. Each sample weighed
more than 120 pounds.

A sample was selected for analysis by placing the stone in a pile and
dividing it into four quadrants The quadrant randomly selected for analysis was
further subdivided in quadrants until the sample quantity was less than
approximately 2 pounds. This sample was then weighed and heated in an oven at
a gas temperature of approximately 250 degrees Fahrenheit. The weight loss
during heating was calculated and reported as the stone moisture level.

13



2.4.2 Wind_Speed and Direction

An Entropy-supplied weather station was mounted on the platform directly |
outside of the control room. A dedicated microcomputer recorded data on a .
minute-by-minute basis. :

2.4.3 Stone Size Distribution and Silt Content

Samples of the stone obtained during the test (see Section 2.4.1) were used °
to determine the size distribution and silt content. One of the initial sample
quadrants not used for moisture analysis was further subdivided for analysis by -
ASTM sizing screens. A sample of approximately 2 pounds was loaded into the top
pan. The screens used included: _

e 1.5 inch screen

¢ 0.75 inch screen

® No. 4 screen (mesh opening 0.187 inches)

* No. 20 screen (mesh opening 0.033 inches)

e No. 100 screen (mesh opening 0.0059 inches)
e No. 200 screen (mesh opening 0.0029 inches)
e Bottom pan

The loaded ASTM screens were placed in a Ro-TAP shaker and processed for 10 :
minutes. The weights of stone remaining on each of the screens were then
determined by subtracting the screen tare weights from the loaded weights.

The data provided by the ASTM sizing screens provided information on the “as-
sampled” stone size distribution. Following this analysis of the ASTM screens,
the sample was placed into an oven and heated to 250°F until dry. Then the ASTM |
screens were restacked and shaken for 10 minutes. The dry weights per screen |
were then used as an indication of the total silt content of the stone which |
could conceivably be released while the stone is being processed on the Deister -

~ screens.

2.4.4 Stone Processing and Production Rates

The stone processing rate of the tertiary crusher has been defined by Entropy
as the total volume of stone transferred by the vibrating feeder to the tertiary
crusher. The volume of stone in tons for a particular test was calculated by
dividing the actual volume of the vibrating feeder (ft®) by the rate of transfer
of the feeder (minutes). This number was multiplied by the specific gravity of .
the stone (2.65) which was in turn multiplied by 62.4 pounds of water/ft®. Then °
to obtain the total amount of stone per test this number was multiplied by the
length of the test (minutes). This calculation is shown below:

(Volume of Feeder FT*) / (Feeder Transfer Time Minutes)
= FT®/Minutes

(FT®/Minutes) X (2.65 Pounds Stone / Pound Water ) X (62.4 pounds of water/ft?)
= Pounds Stone / Minute

(Pounds Stone / Minute) X (Test Minutes) X (Ton / 2000 Pounds)
= Tons of Stone / Test

14



3.0 TEST RESULTS

3.1 OBJECTIVES AND TEST MATRIX

The objective of this test program was to determine the PM10 emission factors
for a tertiary crusher at a stone crushing plant. The test program concerned
both wet and dry stone conditions. The specific objectives included the
following: :

¢ Capture the PM10 emissions from the inlet and outlet of a
tertiary crusher without significantly affecting the emission rate.

e Determine the PM10 emission concentrations by means of EPA
Reference Method 201A,

* Calculate the total PM10 emission rates using the known outlet duct
gas flow rates and the Method 201A emission concentrations.

® Measure the stone moisture content, stone feed rate, stone size
distribution, stone silt content, wind speed, wind direction.

Table 3-1 preseﬁts and sampling and analytical matrix and sampling log for
the testing at the Martin Marietta Corporation Garner plant.

3.2 FIELD TEST CHANGES AND PROBLEMS

During two of the tests, the Garner facility experienced a short term
production interruption. The Method 201A sampling trains were shut down during '
these outages. Sampling resumed approximately 2 to 5 minutes after production
rates, and stone characteristics returned to normal conditions. :

During the initial tests on December 9, 1991 the orifice head pressures for
the Method 201A sampling trains were set too low. Accordingly, the results were |
not consistent with Method 20la. Entropy, with the authorization of the EPA ;
Project Manager elected to void these runs. The data collected from these runs
however, are listed in the appendices of this report.
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TABLE 3-1. SAMPLING MATRIX

Run Test Date Time Test Method Samp1ling
No. Type Location
P1, P2 Dry 12-09-91 11:00 Method 2 In/Out Ducts
: 14:00-15:00 Method 201A In/Out Ducts
16:10-17:10 Method 201A In/Out Ducts
11:10 Stone Sample Conveyor 5
_ 15:00-17:00 Wind Conditions Platform
Wl Wet 12210-91 11:00 ~ Method 2 In/Out Ducts
12:25-15:25 Method 201A Inlet Duct
13:41-16:13 Method 201A Outlet Duct
N.D. Stone Sample Conveyor 5
13:25-16:20 Wind Conditions Platform
12-11-91 08:20-12:04 Method 201A In/Out Ducts

W2, W3 Wet
: 13:00-16:09 Method 201A

12:15 Stone Sample

09:20-16:14 Wind Conditions

D1A, D2A, 12-12-9] 09:10-15:00 Method 201A
and D3A 07:45-13:54 Method 201A
09:41 Stone Sample
10:05-15:05 Wind Conditions

In/0ut Ducts
Conveyor 5
Platform

Inlet Duct
Outlet Duct
Conveyor 5
Platform

3.3 TEST RESULTS

3.3.1 Stone Moisture Content

are presented in Table 3-2.

first wet test had a value outside of this range.

moisture levels.
from grey to white.
but they could not be
representative stone sample.

16

The stone moisture levels for the tertiary crusher PM10 emission factor tests
The moisture criteria proposed in the Test Plan
were: dry condition - less than 1.5%, and wet conditions - equal to or greater
than 1.5%. These values are basically consistent with these criteria.

ts.

During the emission tests, the stone color was used to qualitatively evaluate
Short term changes in stone moisture were indicated by a shift
These variations occurred in all of the wet condition tests,
quantified because of the time needed to obtain a

Only the
The low moisture level of
0.49% in this run was due to the sample drying out prior to analysis,

although
this did not have a significant impact on the PM10 emission test resul




TABLE 3-2. STONE MOISTURE LEVELS

Conditions Test Moisture Content
(% weight)

12-09-91 Dry’ Pl 0.18
Dry’ P2 0.04
12-12-91 Dry n1,2,3,A 0.44

Average 0.44

12-10-91 Wet? Wl 0.49
12-11-91 - Wet W2,3 1.77

Average 1.77

Note: ' - These runs were voided due to improper method 201A gas
flow rates.
Note: 2 - Container seal broken, sample may have dried prior to
analysis, omitted from average.

Stone moisture levels were controlled by the plant personnel operating
certain water spray headers in the process. Moisture content is a strong .
function of the stone size distribution. Essentially all of the moisture present
in a given stone sample is present in the small size ranges having high surface
areas.

3.3.2 Stone Production Rates

The tertiary crusher stone processing rates were calculated following the
formula given in Section 2.4.4 of this report. The vibrating feeder volumes, .
transport times data and the calculated stone production rates are presented in |
Table 3-3. ‘

3.3.3 PM10 Emission Factors

The PM10 emission factors were calculated in accordance with the procedures
illustrated in the example calculation of Appendix B. The particulate captured
on the filter, in the cyclone outlet tube, and in the filter inlet housing was |
weighed and added to yield a total capture weight. This value is divided by the
standard cubic feet of gas sampled to determine the concentration of PM10 |
particulate matter in the gas sampled. :

17



Table 3-

For the Tertiary Crusher Enclosure Tests

3. Stone Production Rates,

Date Time Volume Transport Mass Flow
of Flow Times Rates
(FT®) (Seconds) (T/Hr.)
12-09-91  14:42 319 268 354
16:20 319 226 420
16:53 319 216 440
Average = 405
Test Time = 60 Minutes
Production Total = 405 Tons
(Two Dry Runs)
12-10-91 13:00 336 217 460
14:29 336 226 441
Average = 450
Test Time = 180 Minutes
Production Total = 1350 Tons
(One Wet Run)
12-11-91 09:58 319 223 425
10:40 319 198 480
14:05 319 228 416
15:17 319 213 446
15:47 319 205 463
Average = 446
Test Time = 180 Minutes
Production Total = 1338 Tons
(Two Wet Runs)
12-12-91 08:50 336 221 453
10:02 336 203 493
12:19 319 217 437
14:37 319 221 430
Average = 453

‘Test Time = 60 Minutes

Production Total = 453 Tons
(Three Dry Runs)

18




The data are expressed in pounds of PM10 per ton of stone processed through @
the tertiary crusher. The production rate was calculated as per Section 2.4.4 .
of this report.

The measured PM10 emission factors are presented in Table 3-4. The average
values for the wet tests are approximately a factor of 2 below the average value .
for the dry tests. This is consistent with general observations during the
emission tests. During the dry tests, there were slight visible emissions from .
the outlet ducts. No visible emissions were apparent during the wet tests. The |
extremely low emissions occurring during the wet tests are indicated the -
photograph shown in Figure 3-1.

The emission factors measured during the emission test program are we11 below
previously reported emission factors for total particulate matter®. This {
difference is reasonable since stone crushing processes can generate high '
concentrations of large diameter particulate when the stone is very dry or the -
ambient wind speed is very high. The earlier tests were mainly conducted on
sources with baghouses for control. Therefore, wet suppression was not used to -
minimize emissions and the stone was probably very dry (data not provided). The
Entropy test crew observed that the visible emissions dropped to negligible .
levels when the wet suppression equipment was turned on at the Garner plant. |

The emission factors applicable to total emissions cannot be compared with
the PM10 emission factors. The PM10 fraction of the total particulate emissions .
should be relatively low since very high energy levels are needed to cause stone |
attrition to the 10 micron range. :

Figure 3-1. Visible Emissions During Wet Test
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TABLE 3-4. TERTIARY CRUSHER PM10 EMISSIONS

PM10 Emissions; Pounds/Ton

Inlet Dry Stone (< 1,5%)

Run 1A
Run 2A
Run 3A

Average

Inlet Wet Stone (> 1.5%)

Run 1
Run 2
Run 3

Average

Outlet Dry Stone (<
Run 1A
Run 2A
Run 3A

Average
Outlet Wet Stone (>
Run 1
Run 2
Run 3

Average

1.5%)

1.5%)

o ocoo o ooco o ocoo

o0 o

.000081
.000032
.0000098

.000041

.000014
.000026
.000018

.000019
.00192
.00173
.00150

.001717

.00106
.00031
.00107

.000813
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4.0 QA/QC ACTIVITIES

4.1 QC PROCEDURES

The specific internal quality assurance and quality control procedures used?

during this test program are described in this section. Velocity and volumetric :

flow rate data collection are discussed in Section 4.2. Section 4.3 discusses
QA audits. QC procedures for particulate and percent isokinetics are presented
in Sections 4.4 and 4.5, respectively. Manual equipment calibration is described
in Section 4.6. Data validation is discussed in Section 4.7.

4.2 VELOCITY/VOLUMETRIC FLOW RATE DETERMINATION

The QC procedures for velocity/volumetric flow rate determinations follow
guidelines set forth by EPA Method 2.

Flue gas moisture was determined according to EPA Method 4 sampling trains.
Flue gas moisture content (B,,) was determined by dividing the volume (mass) of -
moisture collected by the impingers by the standardized volume of gas sampled.
The following QC procedures were followed in determining the volume of moisture '
collected: )
® Preliminary reagent tare weights were measured to the nearest 0.1 g.

* The balance zero was checked and re-zeroed as necessary before each f
weighing. ‘

®* The balance was leveled and placed in a clean, motionless environment ;
for weighing. ‘

e The indicating silica gel was fresh for each run.

e The silica gel impinger gas temperature was maintained below 68°F.
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The QC procedures below were followed regarding accurate sample gas volume j
determination: ‘

The dry gas meter is fully calibrated every 6 months using an EPA ;
approved intermediate standard.

The gas meter was read to a thousandth of a cubic foot for the initial
and final readings.

The meter thermocouples were compared with ambient prior to the test
run as a check on operation.

Readings of the dry gas meter, ﬁeter orifice pressure (AH), and meter -

temperatures were taken at every sampling point.
Accurate barometric pressures were recorded at least once per day.

Post-test dry gas meter checks were completed to verify the accuracy of f
the meter full calibration constant (Y). ‘

The S-type pitot tube was visually inspécted before sampling.

Both legs of the pitot tube were leak checked before and after
sampling. i

Proper orientation of the S-type pitot tube was maintained while making .
measurements. The roll and pitch axis of the S-type pitot tube were -
maintained at 90° to the flow. :

The pitot tube/manometer umbilical lines were inspected before and
after sampling for moisture condensate.

Cyclonic or turbulent flow checks were performed prior to testing the '
source, *

An average velocity pressure reading were recorded at each point ?
instead of recording extreme high or lTow values.

Pitot tube coefficients were determined based on physical measurement
techniques as delineated in Method 2. :

The stack gas temperature measuring system was checked by observing
ambient temperatures prior to placement in the stack.

4.3 QA AUDITS

Meterbox calibration audits were performed according to Method 5, section
4.gi A1l of the equipment pre-test and post-test results are presented in
Table 4-1.
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4.4 PARTICULATE/CONDENSIBLES SAMPLING QC PROCEDURES

Quality control procedures for particulate sampling ensure high quality flue
gas concentrations and emissions data. Flue gas concentrations are determined
by dividing the mass of analyte (particulate) collected by the standardized
volume of gas sampled. Sampling QC procedures which ensure that a representative
amount of the analytes are collected by the sampling system include:

The sampling rate is within 20 percent of isokinetic (100 percent).
The probe and filter temperatures are maintained at >50°F ambient.
Only properly prepared glassware is used. ‘
A1l sampling nozzles were be manufactured and calibrated according to
EPA standards.

Filters are weighed, handled, and stored in a manner to prevent any
contamination,

¢ Recovery procedures are completed in a clean environment.

e Field reagent blanks are collected.

4.5 SAMPLE VOLUME AND PERCENT ISOKINETICS

A1l sampling runs met the results acceptability criteria as defined by T
Section 6.3.5 of Method 201-A. The isokinetic rates are within $20 percent. A
summary of the sample volume and percent isokinetics is presented in Table 4-1.

TABLE 4-1.

GARNER AVERAGE DELTA H AND ISOKINETIC RESULTS

Run # Percent Iso (%) Delta H (Avg)
IN/DRY/1A/12-12 89.6 .621
IN/DRY/2A/12-12 80.6 .573
IN/DRY/3A/12-12 90.1 .573
IN/WET/1/12-10 89.7 .622
IN/WET/2/12-11 90.1 .567
IN/WET/3/12-11 88.3 .567
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Run # Percent Is (%) Delta H (Avg)
OUT/DRY/1A/12-12 89.3 .564
OUT/DRY/2A/12-12 88.0 .565
OUT/DRY/3A/12-12 88.2 .565
OUT/NET/1/12-10 101.6 592
OUT/WET/2/12-11 87.8 .587
OUT/WET/3/12-11 86.1 .542

4.6 MANUAL SAMPLING EQUIPMENT CALIBRATION PROCEDURES
4.6.1 Type-S Pitot Tube Calibration

The EPA has specified guidelines concerning the construction and geometry -
of an acceptable Type-S pitot tube. If the specified design and construction
guidelines are met, a pitot tube coefficient of 0.84 is used. Information |
pertaining to the design and construction of the Type-S pitot tube is presented
in detail in Section 3.1.1 of EPA Document 600/4-77-027b. Only Type-S pitot |
tubes meeting the required EPA specifications are used. Pitot tubes are
inspected and documented as meeting EPA specifications prior to field sampling.

4.6.2 Sampling Nozzle Calibration

Calculation of the isokinetic sampling rate requires that the cross
sectional area of the sampling nozzle be accurately determined. A1l nozzles are
thoroughly cleaned, visually inspected, and calibrated according to the procedure
outlined in Section 3.4.2 of EPA Document 600/4-77-027b.

4.6.3 Temperature Measuring Device Calibration

Accurate temperature measurements are required during source sampling.
Bimetallic stem thermometers and thermocouple temperature sensors are calibrated
using the procedure described in Section 3.4.2 of EPA Document 600/4-77-027b.
Each temperature sensor is calibrated at a minimum of three points over the
anticipated range of use against a NIST-traceable mercury-in-glass thermometer.
A1l sensors are calibrated prior to field sampling.

4.6.4 Dry Gas Meter Calibration

Dry gas meters (DGM’s) are used in the sample trains to monitor the sampling
rate and measure the sample volume. A1l DGM’s are fully calibrated to determine
the volume correction factor prior to their use in the field. Post-test
calibration checks are performed as soon as possible after the equipment has been
returned as a QA check on the calibration coefficients. Pre- and post-test
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calibrations should agree within 5 percent. The calibration procedure is |
documented in Section 3.3.2 of EPA Document 600/4-77-237b.

Prior to calibration, a positive pressure leak check of the system is
performed using the procedure outlined in Section 3.3.2 of EPA Document 600/4-77-
237b. The system is placed under approximately 10 inches of water pressure and
a gauge oil manometer is used to determine if a pressure decrease can be detected
over a one-minute period. If leaks are detected, they are eliminated before
actual calibrations are performed.

After the sampling console is assembled and leak checked, the pump is
allowed to run for 15 minutes to allow the pump and DGM to warm-up. The valve
is then adjusted to obtain the desired flow rate. For the pre-test calibrations, -
data are collected at orifice manometer settings (AH) of 0.5, 1.0, 1.5, 2.0, 3.0
and 4.0 inches H,0. Gas volumes of 5 ft* are used for the two lower orifice |
settings, and volumes of 10 ft* are used for the higher settings. The individual
gas meter correction factors (Y,) are calculated for each orifice setting and
averaged. The method requires that each of the individual correction factors
fall within +2 percent of the average correction factor or the meter is cleaned,
adjusted, and recalibrated. For the post-test calibration, the meter is
calibrated three times at the average orifice setting and vacuum used during the
actual test. The meter box calibration data is presented in Table 4-2. ‘

Table 4-2. Meter Box Calibration Audit

Meter Box Pre-Audit | Allowable Calculated Acceptable
Number Value Error Gamma
N-6 0.9871 0.9476<Y<1.0265 1.0128 Yes
N-14 0.9948 0.9550<Y<1.0346 0.9707 Yes

4.7 DATA VALIDATION

A11 data and/or calculations for flow rates, moisture content, and .
isokinetic rates made using a computer software program are validated by an °
. independent check. A1l calculations are spot checked for accuracy and
completeness.

In general, all measurement data are validated based on the following :
criteria:

Process conditions during sampling or testing.
Acceptable sample collection procedures.
Consistency with expected other results.
Adherence to prescribed QC procedures.
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Table A-1. Stone Production Rates,
For the Tertiary Crusher Enclosure Tests

Date Time Volume Transport Mass Flow
of Flow Times Rates
(FT?) (Seconds) (T/Hr.)
12-09-91 14:42 319 268 354
16:20 319 226 420
16:53 319 216 440
Average = 405
Test Time = 60 Minutes
Production Total = 405 Tons
(Two Dry Runs)
12-10-91 13:00 336 217 460
14:29 336 226 441
Average = 450
Test Time = 180 Minutes
Production Total = 1350 Tons
(One Wet Run)
12-11-91 09:58 319 223 425
10:40 319 198 480
14:05 319 228 416
15:17 319 213 446
15:47 319 205 463
Average = 446
Test Time = 180 Minutes
Production Total = 1338 Tons
(Two Wet Runs)
12-12-91 08:50 " 336 221 453
10:02 336 203 493
12:19 319 217 437
14:37 319 221 430

Average = 453

Test Time = 60 Minutes
Production Total = 453 Tons
(Three Dry Runs)




DATE

12-10-91
12-11-91
12-11-91
12-12-91
12-12-92
12-12-92
12-12-92
12-12-92
12-12-92
12-10-92
12-11-92
12-11-92

TEST
NO.

1
2
3
1A
2A
3A
1A
2A
3A
1
2
3

GARNER RUN DATA

TEST Qsero  Tw  Tgx  Pos Py X

CONDITION SCFoy (°R) (®R) (INCHES Hg) (%)
OUTWET 64.190 551 517 29.92 30.1 1.0
OUTWET 79.233 536 508 29.92 30.3 0.9
OUTWET 77.799 557 520 29.92 30.0 0.
OUTDRY 27.187 526 505 29.92 30.3 1.2
OUTDRY 26.724 537 516 29.92 30.3 0.6
OUTDRY 26.845 546 515 29.92 30.3 0.6
INDRY 26.685 555 518 29.92 30.3 1.8
INDRY 24.278 552 513 29,92 30.3 2.4
INDRY 27.687 6§55 512 29.92 30.3 0.8
INWET 75.854 545 522 29.92 30.1 0.9
INWET 83.687 542 503 29.92 30.3 0.9
INWET 81.159 550 516 29.92 30.3 0.8

TTEST '
(Min)

152
180
180 .
60
60
60
60
60
60
167
180 -
180 f



DATE

12-10-91
12-11-91
12-11-91
12-12-91
12-12-92
12-12-92
12-12-92
12-12-92
12-12-92
12-10-92
12-11-92
12-11-92

TEST

NO.

1
2
3
1A
2A
3A
IA
2A
3A
1
2
3

TEST
CONDITION

OUTWET
OUTWET
OUTWET
OUTDRY
OUTDRY
OUTDRY
INDRY
INDRY
INDRY
INWET
INWET
INWET

GARNER RUN DATA

NF CPM1O QF-STD EPM10
(MG)  (MG/SCFpay) (SCF)  (POUNDS)
37.8 0.590 932,837 1.21
12.9 0.163 1,141,478 0.409
46.0 0.591 1,102,764 1.44
27.9 1.026 384,533  0.869
25.5 0,954 372,778 0.783
22.2 0.827 373,771  0.681
11.3 0.423 39,285 0.037
4.1 0.168 39,296 0.0146
1.4 0.051 40,027  0.0044
5.5 0.073 107,936 0.0172
10,7 0.127 122,747 ° 0.0343
7.4 0.091 118,023  0.0237

E

o o O o o o O O O o O o

(LBS/TON)
.00106
.00031
.00107
.00192
.00173
.00150
.000081
.000032
.0000098
.000014
000026
.000018
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Example Calculations




Example Calculation

Variables

QS-A
QS-STD
F-A
QF-STD
L}
TM
Tsrx
Pe
Pes
W,
X
TTEST

(TN T N TR O 1A O | A B

of PM10 Emission Factors

Actual gas sampled by M201A train; ACF

Gas sampled by M210A train; SCFp,,

Gas flow rate through fan ACF/Min

Gas flow rate through fan SCFp,

Standard temperature, 528 Degrees R

Meter box gas temperature, (460R + xF)
Stack Temperature, (460R + xF)

Barometric pressure during test, inches Hg.
Standard Atmospheric Pressure, 29.92 inches Hg.
Total PM10 catch weight in M201A train, mg
Moisture in flue gas, %(volume)

Duration of test in minutes

1. Calculation of gas volume (standard) sampled in M201A;

Qssrp = (Qsn) (Ts/TM) (Pa/PBs)((l‘X)/l)

2. Concentration of PM10 in gas sampled; Cpmio

Comro = (NF/ Qs 7o)

3. Calculation of total gas flow rate through fans;

Qrsro = (Qra) (Ts/Tsrx) (Pe/Pas) ((1-X)/1) (Trest)

4, Calculation of total PM10 emissions

EPM'IO = (CPM'lO) (QF-STD) (GramS/IOOO) (POUI‘\dS/454 GY‘amS)

5. Calculation of PM10 Emission factors

Er = (Epmio) (Tons/Hr) (Hr/60 min) (Tresy min)
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Sampling and Velocity Traverse Point Determination
EPA Method 1 |

sLAnNT NaMe LDACT Magciet
city. STATE L nEC, W
SAMPLING LOGATION —xnlet

NO. OF PORTS AVAILABLE _ <2
NO. OF PORTS USED —I _
PORT INSIDE DIAMETER /s

e

DISTANCE FROM FAR WALL TO OUTSIDE OF PORT \
/"
NIPPLE LENGTH AND/OR WALL THICKNESS _...‘Z..._..._
14}
DEPTH OF STACK OR DUCT _._._.._..19‘

ORAW HORIZONTAL LINE THROUGH DIAMETERS

It more than 8 and 2 diameters and il duct
dia. 1§ iess tnan 24°, use B or 9 poinis.

VELOCITY PARTICULATE
DIAMETERS }
UP DOWN !
8 — 2.0 : AR
\\\ ; R129Y
NEA 7 — 1.75 ; SN
N |
k\\ 6 —r- 1.8 18
£

5

R NN

STACK OR DUCT WIDTH (IF RECTANGULAR) 16 :
i % 24 or 25
EQUIVALENT DIAMETER: 2 -+ 05 }
2 x DEPTH x WIDTH 2 () ( ) ‘
Dg= “D0EPTR » WIDTR = T - ) '—.N/A
DISTANCE UPSTREAM DOWNSTREAM ‘
FROM PORTS TO ?: cQ % OF msunc%E msTcA)nL?TcsEIDE
DUCT | FROM INSI FROM ¢
FLOW DISTURBANCES POINT | DEPTH WALL OF PORT

DIAMETERS % i

STACK/DUCT AREA a = 3 IN?

LOCATION OF POINTS IN CIRCULAR STACKS OR DUCTS
8 10 12 14 16 18 20 22 24

1 3.2 2.6 2.1 1.8 1.6 1.4 1.3 1.1 1.1
2 10,5 8.2 6.7 5.7 4.9 44 39 35 22
3 ‘5.4 146 11.8 99 85 7.5 67 60 5.5
14 32.3 22.6 17.7 14.6 12.§ 10.9 9.7 6.7 7.9
5 §7.7 34.2 25.0 20.1 16.0 14.6 12.9 11.6 10.§
6 80.6 65.8 35.6 26.9 22.0 18.8 16.5 14.6 13.2
7 89.5 77.4 64.4 36.6 28.3 23.6 20.4 10.0 16.1
9 96.8 85.4 75,0 §3.4 37.5 20.6 25.0 21.8 19.4
9 91.8 82.3 73.1 62.5 28.2 30.6 26.2 23.0
10 97.4 88,2 79.8 71.7 61.8 38.8 31.5 27.2
1 93.7 85.4 78.0 70.4 61.2 29.3 32.3
12 ,97.9 90.1 831 76.4 60.4 60.7 39.8
13 94.3 87.5 81.2 75.0 66.5 60.2
14 98.2 91.5 85.4 79.6 73.8 7.7
15 95.1 89.1 83.5 78.2 72.8
16 88.4 92.5 B87.1 82.0 77.0
17 95.6 90.3 B85.4 80.6
18 , $8.6 93.3 Q8B.4 829
19 96.1 91.3 6.8
20 98.7 94.0 89.5
21 96.5 92.1
22 . 58.9 04.5
23 96.8
24 98.9

L7 | %" 7"
250 | 3" 3"
2501 A" q"
433 | M.l [

LOCATION OF POINTS IN RECTANGULAR STACKS OR DUCTS
H k] 4 5 6 7 -] 9 10 11 12

—r |k ek | b b | |k |k ¥
\I-mmhmm-*o‘om\'b“‘-‘““’m“

18

Y | 250 ‘6.7 ‘2.6 100 83 7.1 63 56 5.0 4.5 4.2

2132 s0.0 37.6 200 25.0 21.4 18.B 16.7 150 13.6 12.5 19

3 31.3 62.5 $0.0 41.7 357 31.3 27.8 25.0 22.7 20.8

s 37.6 70.0 $8.3 50.0 3.8 38.9 35.0 31.8 28.2 20

P _ 80.0 75.0 64.3 $6.3 50.0 45.0 40.9 37.5

[ 91,7 78,6 6B.8 61.1 550 50.0 45.8 21 |

7 92.8 81.3 72.2 5.0 59.1 54.2 ‘

p 998 ©3.9 750 £0.2 6€2.5 22 ‘

N 94.4 850 77.3 70.8

10 95.0 86.4 79.2 23

" 95.5 §7.5

12 95.8 24
F.0016 SEE REVERSE FOR FIELD USE CHECKLIST
- 0-80 :

[ I Y. | . Y.\ "V



Sampling and Velocity Traverse Point Determlnatlon
EPA Method 1 |

PLANT Name Mactin_ arigdtn
CITY. STATE Lcngy NG
SAMPLING LOCATION —Cuctiet

NO. OF PORTS AVAILABLE _ -2
NO. OF PORTS USED |

I

PORT INSIDE DIAMETER —Lz

DISTANCE FROM FAR WALL TO OUTSIDE OF PORT _%"_
NIPPLE LENGTH AND/OR WALL THICKNESS _ (D
DEPTH OF STACK OR DUCT &f_ﬂ_
STACK OR DUCT WIDTH (IF RECTANGULAR) -
EQUIVALENT DIAMETER:

2 x DEPTH x WIDTH 2 {( ) ( )
Ce= “oepth ~ wiotH = ( . ) = NA
DISTANCE UPSTREAM DOWNSTREAM

FROM PORTS TO
FLOW DISTURBANCES

DIAMETERS

_HA? 3K N2

STACK/DUCT AREA =

LOCATION OF PQINTS IN CIRCULAR STACKS OR DUCTS

DRAW HORIZONTAL LINE THROUGH DIAMETERS

If more than 8 and 2 diameters and il duct
Qia. 1s less 1han 24°, use 8 or 9 points.

VELOCITY PARTICULATE
DIAMETERS :
UP DOWN
8 2.0 I
\\\ B \12N
12\J 7 1.75 Ll sy

N 64 15 16

\\“

5 1.25
16
24 aor 25
2 0.5
% OF DISTANCE DISTANCE
DUCT | FROM INSIDE |FROM OUTSIDE
POINT | DEPTH WALL OF PORT

2 (%

LA |\ 4"

50 | (" 6"

75-0 -\Cgﬂ ﬂ/l

1
2

S a 0 1214 18 18 20 22 24 3 .
167 <4 232 26 2.9 1.8 1.8 1.4 1.3 1.1 1.1 4 QBB Q%ﬁ “ ;293%
2 {25046 105 8.2 6.7 57 4.9 4.4 3,9 3.5 3.2 = - 1
3]75.0/ 29.6 194 146 11.8 9.9 88 7.5 6.7 6.0 56 5 }
afos g s 223 2206 177 148 12,5 10.9 9.7 8.7 7.9
5 36,4 67.7 24.2 25.0 20.1 16.9 14.6 12.9 11.8 10.8 6
s 35.6 BO.6 65.8 35.6 26.9 22.0 18.8 16.5 14.6 13.2
7 89.5 77.4 G4.4 36.6 28.3 238 20.4 18.0 18.1 7
9 96.8 B85.4 75.0 63.4 37.5 29.6 250 21.8 19.4
9 91.8 82.3 730 62.5 3B.2 30.6 26.2 2.0 8
10 $7.4 88.2 75.9 71.7 61.8 38.8 21.§ 27.2
1 93.3 85.4 78.0 70.4 61.2 129.3 22.3 9
12 97.9 50.1 83.1 76.4 69.4 60.7 39.8
13 94.3 87.5 81.2 750 68.5 60.2 10
14 98.2 91.5 B85.4 79.6 73.8 67.7 11
15 95.1 89.1 83.5 78.2 72.8
16 98.4 92.5 87.1 82.0 77.0 12
17 95.6 90.3 85.4 a0.8 [
18 . 98.6 93.3 8B.4 83.% 13
19 96.1 91.3 86.8
20 908.7 94.0 89.5 14
21 96.5 92.1
22 98.9 94.5 185
23 96.8
24 98.9 16
LOCATION OF POINTS IN RECTANGULAR STACKS OR DUCTS 17

2 ] 4 5 ] 7 a 9 10 11 12 1 8
1|25.0 -5.7 125 15,0 B3 7.1 8.3 56 50 4.5 4.2
2 {75.0 %2.0 37.5 30.0 25.0 21.4 18.8 16,7 15.0 ‘3.6 12.§ 19
3 £3.3 62,5 50.0 41.7 35.7 31.3 27.8 25.0 22.7 20.8
. 87.5 70.0 $8.3 50.0 43.8 38.9 235.0 31.8 29.2 20 ‘
5 80.0 75.0 €4.3 56.3 50.0 45.0 40.9 37.5 — ‘
5 91.7 78.6 8.8 61.1 550 $0.0 45.8 21 :
7 92.9 81.3 V2.2 65.0 59.1 S4.2 I~ ‘
8 93.8 83.3 75.0 68.2 62.5 22 *
% 94.4 B85.0 77.3 70.8 i
10 95.0 86.4 79.2 23 ‘
11 95.5 87.5
12 95.8 24
F-0018 SEE REVERSE FOR FIELD USE CHECKLIST
*0.90 ‘



PRELIMINARY VELOCITY AND CYCLONIC FLOW DETERMINATIONS

Plant Name /L/arﬁn Marie #a\ _ Job No. _3864
City/state _ (yurner [/ /NE& pate _ /2/9 /"7/
. Test Location _Zmodef LN LET /&reen rersonnel _ 77 & fHfw L
Barometric Pres. (Pbar) 2C.0 In. Hg Static Pres. (Pg) _ 23@5' In.%Hzo
Pitot ID /T H "Z Z-1- Ppitot Coeff. (Cp) .8 4 Pressure Gauge set ID g/ Z/ 7
le 10 w912/ Duct h/Diamet 2/2 width
Thermocouple ID "9 7 uet Length/Diameter o ‘Mh“:.(., J—
TRAVERSES ORSAT DATA
start~Finish Times: n N pos - co Nj
- Sampling|Analysis (A) Os ( +
Tgme 9 Tige Regd;ng Regding (B-i) (100-3)
Pt. |Yaw AP Temp '
No. | %° | "Hy0 | °F
7z 59°
2
=z Average
s 2 Bag No. Pump
-
e FYRITE DATA, % CO,
SZ .0548
2 0868 MOISTURE DATA (WET BULB/DRY BULB)
5 D Bulb|Wet Bulb ‘
. > 1057 Port Time ry"P °F Diff. % Hp0
4 L0891 ‘
s 1024
2 09T | v

MOISTURE DATA (STOICHIOMETRIC)

Free Water in Fuel, %

Water from Fuel Combustion, %

Ambient Water, %

Relative Humidity, %

Ambient Temperature, °F

Total %
VOLUMETRIC AIR FLOW RATES ‘
Dry at Standard Conditione, Qed = SCPFM
Wet at Stack Conditions, Qaw = ACFM .
e HORIZONTAL DUCT FLYASE UILDUP >1* DEPTH?i
Avg® ﬁoﬂ ASH/DUST BUI :
. Yes _ No__ 1f yes, see page 2 for instructions
- 1. :

& average is summation of absolute values divided by number of measurements and must be < 20°.
2. AP sverage is square of average square root.

F-1107 rev. 9-91 See page 2 for cyclonic flow check criterin.

ENTROPY



PRELIMINARY VELOCITY AND CYCLONIC FLOW DETERMINATIONS

Plant Name __ Alarfn  Marietfe Job No. §§é¢
city/state  Carper ,/ AN e Date /Z /?/‘7/
Test Location  Led  Outlex Wlye Personnel 77—5//0”’
Barometric Pres. (Pbar) SZO'O In. Hg Static Pres. (Pg) '.6759 In‘j. Ha0
Pitot ID HH"?Z'Z Pitot Coeff. (Cp) _.GF  Pressure Gauge Set ID M?l?'ﬂ
Thermocouple 1p 141219 Duct Length/Diameter {?Z‘{:ﬂ:'mﬂ:ic(l“t’h“ “tg _
Stanzﬁgﬁzgimesz ORSAT DATR :
- oo i o) [2el®) | i | 1t
No. | 8¢ 'gzo o '
Tz 3830 |58°F
2 3488
2 .40%6 Average
4 3901 Bag No. Pump
< . 4380
A 3458 FYRITE DATA, % CO,
P A 320
Z 408 MOISTURE DATA (WET BULB/DRY BULB)
2 4070 ' Dry Bulb|Wet Bulb |
Port Time oF op Diff. % Ho0
4 4279 ;
S~ 4083
& 3178
MOISTURE DATA (STOICHIOMETRIC)
Free Water in Fuel, %
Water from Fuel Combustion, %
Ambient Water, %
Relative Humidity, %
Ambient Temperature, °F -
Total % !
VOLUMETRIC AIR FLOW RATES
Dry at Standard Conditions, Qed = SCFM
Wet at Stack Conditions, Qaw a ACFM
Avge '3 m HORIZONTAL DUCT FLYASH/DUST BUILDUP >1" DEPTH?
Yes__ No__ If yes, see page 2 for instructions

* 1. £ average is summation of absolute values divided by mumber of messurements and must be < 20°.
2. AP average is square of average square root.

F«1107 rev., 9-91 See page 2 for cycionic flow check criteria.

ENTROPY



PREL}IMINARV VELOCITY AND CYCLONIC FLOW DETERMINATIONS
plant Name ,'luréin MM.LFH« Job No. 3684
City/State (,"'M yier ./NC Date /2 -/0- 7]

Test Location _n"lef Personnel 7 7/ /IL/M/L
Barometric Pres. (Pbar) 2o In. Hg Static Pres. (Pg) ’a&ﬁﬁ In. Hs0
pitor I0 WU -77 _  pitor coettf. (cp) ..~< Pressure Gauge Set ID _nQ/ZI‘f
- . . !
Thermocouple ID _i''/_/9 Duct Length/Diameter i'p /! Width
peciTy inches (") or_ﬁ'c_t-!ﬂ_
TRAVERSES ORSAT DATA
Start-Finish Times: ‘
- Sampling|Analysis|COs (A) 02 (B) i tcomg
T Time Reading |Reading (B- ) (100-B)
Pt. |Yaw AP |Temp -
No. e "Ho0 °F
g 1616 | 53°F
- s £
L) L0596 Average
4 L OSY | W Bag No. Pump
FYRITE DATA, % CO,
MOISTURE DATA (WET BULB/DRY BULB)
Dry Bulb{Wet Bulb ;
Port Time °F °F Diff. s H20
MOISTURE DATA (STOICHIOMETRIC)
Free Water in Fuel, %
Water from Fuel Combustion, % -
Ambient Water, %
Relative Humidity, %
Ambient Temperature, °F
Total % “
VOLUMETRIC AIR FLOW RATES
Dry at Standard Conditions, Qed = SCFM |
Wet at Stack Conditions, Qaw = ACFM !
HORIZONTAL DUCT FLYASH/DUST BUILDUP >1° DEPTH?
et | 055
Yes__ No__ If yes, oee page 2 for instructions
- 1 :

£ sversge is summation of absolute values divided by number of messurements and must be < 20'
2. AP overage is sguare of average square root.

F=1107 rev. 9-9N

Ses page 2 for cyclonic flow check eriteria.

ENTROPY



PRELIMINARY VELOCITY AND CYCLONIC FLOW DETERMINATIONS

prant Name /“d_ln‘-in Marie fta Job No. 3684
Ccity/State Gnmcr,//\/c pate /2 -/0-91
Test Location Qutl Personnel [ 7B /Huw . H
Barometric Pres. (Pbar) 30-' " In. Hg Static Pres. (Pg) __@Ciq‘fi!
Pitot ID ﬁ H-t;-'?- Pitot Coeff. (Cp) 84’ Pressure Gau e Set ID A4z I”l
Thermocouple ID _M4§) 2)9 Duct Length/Diameter 22.: 'ZY ‘mv.v'i?f,n“ e
Start-Finish Times: ORSAT DATR ‘
T | [Pl el | o% | %
No. | ¥° | "Hz0 | °F
Si 2037 | 520
1 . 3093
3 , 4374 Average
4 %627 Bag No. ___ Pump A
Y
FYRITE DATA, % COs
MOISTURE DATA (WET BULB/DRY BULB)
Port rime |PYopiPIWER BBl pige. Y a.‘;o
MOISTURE DATA (STOICHIOMETRIC)
Free Water in Fuel, %
Water from Fuel Combustion, %
Ambient Water, %
Relative Humidity, % )
Ambient Temperatura, °F !
Total & ‘? |
VOLUMETRIC AIR FLOW RATES
Dry at Standard Conditions, Qsd = SCFM.
Wet at Stack Conditions, Qaw = ACFHM
P T 37) 13 HORIZONTAL DUCT FLYASH/DUST BUILDUP >1° DEPTH?
Yes__ No__ If yes, see page 2 for instructions

* 1. £ sverage is suwmation of absolute values divided by rumber of measurements and must be < 20°.
2. AP sverage is square of average square root.

F-1107 rev. 991 See page 2 for cyclonic flow check criteris.

ENTROPY



’

il .‘ FIELD DATA - METHOD(S) __ ¢! 1
PLANT darn ,4‘.:”-,,) H

am w0, IN/RY /1 /13-

CITY/STATE . aencr /g JoB MO, ___*ECYG  DATE y2-9-71
SAMPLING LOC. _ L NLET’ TINE STARY /
BAROMETRIC PRESSURE, IN. HG _;&_ STATIC PRESSURE, IN. Hp0 _—. 176> TIME FINISH _JS0T
LEAK CHECK, VACUUM IN. HG [5- L OPERATOR 1T 5.
LEAK RATE, CUBIC FEET/MIN, .. (5 ASST(S) _Hwi-
EQUIPMENT CHECKS® EQUIPMENT ).D, NUMBERS LEAK CHECXS |
‘}'__ PITOT, PRETEST |REAGENT BoX (0 S72 METER BOX A /4 vy _.%948 B 8 :
N\ _prtor, postiest lpvor - G ¢, B4 woz't .57t oA 32> e £
NOZZLE, PRE/POST|TC READQUT _£-29 TC PROBE K/207/20+ wiBILICAL _— |
Erc Q *F PRE |SAMPL'G BOX __7Z  ORSAT PUMP _ (- TEDLAR BAG ~— |8 . B
— TC __ °F POST NOMOGRAPH DATA € E
____ ORSAT SYSTEM loetra ua (719
FILTER/XAD| TARE WT. |METER TEMP _ 77 8 8
FM 75 10,0527 [est. g0 1% & €
C FACTOR  _.OK o EYRITES
STACK TEMP 17
REF DELTA P _(O1(H
K FACTOR j ) i z(a

* PITOT: VISUAL INSPECTION/LEAX CHECKX; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.: ORSAT SYSTEM: LEAK CHECK

L GAS . GAS 1 ES *
VM- M 120 YN, 17 | & 0 [0 ] |
2 M5 | 105008 | 02 136 [F3 N5 17, (172 |04

3 ip (Yot LD 0¥ 7K #4155 154 1A R

b Hisl1 15 lore 189 143 112 1491172 li%n

5 MIoWI5 7o 02%  [Re 123 [IL.75 |IF7%.[1V7 1%

6 M5 9.5 [0 (90 122 (75 [178] o |19

7 43D @% O ML 1422 NV 132008 |

8 1435 M T 047 19 AR IEANCEE

9 \440 (430 #0 | (y76 749 N7 |1 A7 [0

10 M5 AHA4S [WRE oo 1723 100 1D e 13Y

1 11462 |4 R 37 [.0% o) H3 14 11" 1)

. {
o[ 455 [44) 3] 072 _10d |73 1;:5; ZZ 2[4
D I AN

* FILTER EXIT for N Method 1. FILTER BOX for all others.
*% PROBE EXIT & / (probe & filter heat aff) apply to NJ Method 1. COND EXIT applies if ssmpling train has a condenser.

43 Y o244 73.5

Nin. (9) va (VaRe ™ ts An




FIELD DATA - METHOD(S)

| f2- §

PLANT o RUM RO,
CITY/STATE _GQaeneEe, N.0 JoB W0, JLPlt  DATE [2-6- 1\
SAMPLING LOC. [, }[F~ . ' TIME START ‘
GARCMETRIC PRESSURE, IN. HG _3 0% ~J1 & STATIC PRESSURE, IN. H20 — oo TINE Finise ) 7)O
LEAK CHECK, VACUUM IN. HE 15 ommoagﬁ
LEAK RATE, CUBIC FEET/MIN. L) 4] ASST(s) _AWL-
EQUIPHENT CHECKE™ £ N LEAK CHEGKS
_\ PITOT, PRETEST |[REAGENT 8ox 0S73  werer Bax o \4 vy _4.493A8 B B
PITOT, POSTTEST |P1TOT __4- i tp =4Y woz'L 2.275 DIA. 8.375 e £
NOZZLE, PRE/POST|TC READOUT £:39 TC PROBER{303/30v  UMBILICAL |
TH 1c £ F pre |swupLrc Box 28 ORSAT PUMP __ o TEDLAR BAG _. B ]
S ;:SAT SYST;POST%EL“ o 1.1979 ACHOSRAPH DATA - :
FILTER/ -?v-,L B ’
xm’\ AR lmsﬂ.sn TENP - ¢ .
<R ‘ss:m:::o ll-os'b EYRITES
STACK TEMP _ 77
REF DELTA P __ 0. 909
K FACTOR  _2].93(, ‘
* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEPS.; ORSAT SYSTEN: LEAK CHECK |
i cLock |DRY GAS METER|  PrTOT WETER | STACK oamca SETTING GALGE §As ] RegE
N [SAMPLE| TIME READING READING | TEMP, | TEMP. VACUM (FILTER |iwpins. |oR
E [PoINT |MINUTES| UBIC FEET | IN. hz0 INHG |+ |TExtT | ExiTee) ¢
14/ 10D 13/, 2R .0 Vo Zoq )- 1902 ) “
2 13 [M81.50 | 022 1InG Z" | 49 L5
T T T % 4251 153
N 75 R M AN S M A M
5 e Meo- e (B D 69 2 E [ U 1)
6 B35 1A .0 X D [Fe~ ) 2] (V3 |
T el WA Z 5 L7 110 1% I LT s v
8 A5 NS 1073 N0 1A 12 1o 1k |
T A V%% LoTL (0o 169 1A L e b
10 \‘ZDSJ 43 4O \0?(.0 o (({;@ L}‘K:\ :Q%L% \/y‘iﬂ >
" ?-Qo_%_ﬁ 0% o 7 1.0 B “]
12 s % 24 1029 (W0 e# By 120 [ l%F
3 B T8 805 |
14
15
16
17
18
19
20
21
22
3
26
25 ‘
* FILTER EXIT for NJ Method 1. FILTER BOX for all others.

** PROBE EXIT & / (p
&0

l filter heat off) apply to NJ Method 1.

1) &8. oL

Min, (9) vm

(/ap)?

ts AN

COND EXIT applies if sampling train has a candemor

F-1112 (Page 1) 9-91



FIELD DATA - METHOD(S)
PLANT MC\X‘“\‘\*J M G-y @ S RUN NO. CDUTZD% l1 g ”
CITY/STATE Crnoxr el 08 N0, _ 506 8Y ONTE G Pl

SAMPLING Loc, Cv=w DWew— Out\po - TINE START Y20
BAROMETRIC PRESSURE, IN. HG .0 STATIC PRESSURE, IN. Hz0 - © 1359 TIME FINISH __ /35 02
LEAK CHECK, VACUM IN. HG 1] OPERATOR ac_gz WKK
LEAK RATE, CUBIC FEET/MIN. - O | ASST(S)
i EQUIPMENT CHECKSY EQUIPMENT 1.D. NUMBERS Lm_‘ﬂs :
'~ pitor, PRETEST |REAGENT Box OS73 metreox N & v . 937! 8 8
| _“-PITOT, POSTTEST |PITOT ¢ %Y uoz'tCﬂc: ,mo/} oI, - 25 e 3
.7~ NOZZLE, PRE/POST{TC READOUT F - 32 1 pR wTPMBILICAL 7
: ¢~ °F PRE |SAMPL'G BOX cuzsm'B‘i véap -——-— TEDLAR BAG _———— |8 . B
:‘f_.:‘fc —— °F post Frone == 7 NOMOGRAPH DATA € E
[ ORSAT SYSTEM  loeimawe 1. 279
FILTER/XAD| TARE WT. |METER TEMP _ a2 8 8
—2Hob |EST. 20 L. O e €
Bt~ | IS _|C FACTOR - 992 EYRLIES
| RILE |STACK TEMR 55
REF OELTA P __. Y&/'7
K FACTOR SIS

" .
* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL lHSPECTlDN, TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK

'x' | CLOCK [DRY GAS METER| PITOT | nggn STACK | ORIFICE SETTING l GAUGE gﬂmﬂ%
‘N |SAMPLE| TIME READING READING TEMP. TEMP, IN. H20 VACLRM |FILTER |IMPING.{OR COND
(E |POINT |MINUTES| CUBIC FEET IN. H20 °F °F ml IN. HG - EXIT EX{T**
NJALL O | 2699231 .Y ' ¥3 | 29 1L.ISHI-1S)| o |78 [Zp |——
2| 2| 5 1767985 45 gt | 7o 1Rois5|0008s1 © 76 |/ |—
3] 3l | 770977 .5/ 150 | J0 |2.09 12.)56| - |9541sV |
4 Yl 45 | 776. 293 .0 1949 [ £79.Y 2-4Y 12432125 |F7S|SY | —
5] SlPo | 765059 . S2 197 |70.6 0.0 RA2D-$ /09 (46 | =
6 6|l 25 | 789 8373| .S& (/0 | 70.0l0.5 (2237130 6 d423 | —
1 2130 1759077 S22 103 | 20022 |2.2883- 2 (/2272 | ~—
8| §ls3s 1773473 .57 | ]67.3 2.3 |24913.8 \yd9q¥/) | ~—
9] 9l ¥o |778 078 .83 /07 170.0 |2-5 |2 20045 |/7.21494 | —
o]l ol ¥ [P 5261 -85S 1/09 | 70212 Y [2.903[ 4.2 /20243 | —
A TP (13 LSS /0 170.212.Y (097 4 & |p-493 | —
2| 2|5 1815731 .58 iy 1700 2. (RSB 58 V730|596 | —
BloAF1 60 (&1L (oo | —
14 '
15

16

17

18

19

20

21 | .

22

23 ;

2 |

25 |

' * FILTER EXIT for NJ Method 1. FILTER 80X for afll others.
** PROBE EXIT & / (prooe & filter heat off) apply to NJ Method 1. COND EXIT spplies if sampling train has a condenser.

51372 2R 2.
Min, (8) vm (/apr»? tm ts OH

F-1112 (Page 1) 9-91

ENTROPY



FIELD DATA - METHOD(S)

SLANT MPART I — MBRI- T E
CITY/STATE G Aeall~z Lr JoB NO. _TLF Y
SAMPLING LOC. Clulboe Uil S7—

-

RUN NO. Ou?‘"/ﬂf %/ 2/9

OATE 9 D& 9

TIME STARY __ /& /5

SAROMETRIC PRESSURE, IN. HG STATIC PRESSURE, IN. K30 _ £ 9 <9 TIME FINISH _/ 7/ 0
EAK CHECK, VACUM IN. 6 _ /(0 OPERATOR G-C/0/e.,
LEAK RATE, CUBIC FEET/MIN. __) /L ASST(S) ___ T
EQUIFPMENT CHECKSY EQUIPMENT 1.D. NUMBERS LEAK CHECKS
_~—FiT0T, PRETEST |[REAGENT Box O METER BOX __ & & Y _. 947/ s B ___
_}a{, POSTTEST [PITOT _ &/ =7 _cp _£% w2 L<HE- 20017 DIA. . 26 e E
—=NoZZLE, PRE/POSTTC READOUT ~ /2 TC PROBE _2 2§  wMBILICAL & 2% |
=T °F PRE |SAMPL'G BOX ORSAT PUMP _~—— TEDLAR BAG _—— |8 8
€ °F POST NOMOGRAPH_DATA £ §
g ORSAT SYSTEM |\ e L9729 -
FILTER/XAD| TARE WT._ |METER TEMP L7 8 e
£/ +A19S lest. x20 (o) E
C FACTOR [ 009 EYRITES
STACK TEMP __— o
REF DELTA P __ &% o
K FACTOR S 1A?
* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
it GAS GAS TEMPERATURES °F
'l CLOCK |DRY GAS METER| PITOT METER | STACK | ORIFICE SETTING | GAUGE
N |SAMPLE| TIME READING READING | TEMP. | TEMP, IN, H20 VACUM |FILTER |IMPING.{OR COND
(E {POINT |MINUTES| CUBIC FEET IN. H20 °F, oF Iy INJHG |+ | EXIT | EXIT™*| J
DA | O LI v | SO T5 | Terdrerd 2 /72 [ &2~
2l 21 5 \Fogp| &9 1881 D0 (Ropioes 2= itr |92 | ~—
3\ 7 Lo [FHYF |50 | 8] 49 [Trvgl2uqy § (7122 |2 —
sl 7| 5 P20 s ST 2|9 R3r2l2772] 3 /22 |92 N
S| 5120 #2295 | S |9 169 (2275 2.275] F 12717 | —
sl 12y 892 | .5 |G (£F 279/(275/| % [r24]%% —t
1 ) 130 VP oy | s3 | PP |69 2785|2258 & | RAYy [~
sl pl12c PHAe | 5% 159 165 [2-tr loar |5 12277 [~
V| T %0 155675 | . 5% |00 |& P 2269 2075 | & | iA| Yy : T
W fo | Y Pty | 5P |00 |88 (2. 72z et Y T RE|YY [~
2 7 §0 595~ | .5°F /oo €7 [2.229l2.729] & 11272 | |
2N sC edS G |5y /o2 8§87 2.322[0 770 S (129 [T | —~
3 $odrA| §€8. 257 ‘
14
15
16
17
18
19
20
21
22
3
%
25
* FILTER EXIT for NJ Method 1. FILTER BOX for all others.

** PROBE EXIT & J/ (prooe & filter heat off
5.075 &

vm

) apply to NJ Jleshod 1. comp EXIT appties if sampling train has a’condenser.
0%, ‘

Min. (9) (/apre tm ts

ENTROPY

An i
F=1112 (Page 1) 9-9



/‘/’arhn

; FIELD DATA - METHOD(S)

PLANT _ T Sz RON NO. TNV /0ry/ VA [ 1212
CITY/STATE (MAvinee / N c JOB NO. ‘%lgéq— DATE j2- 12 -4 4
SAMPLING LOC. = MNcET TIME sTART _OM1
. BAROMETRIC PRESSURE, IN. HG _3C STATIC PRESSURE, IN. W20 _— Z 445~ TIME FINISH _/C
LEAK CHECK, VACUUM IN. HG (S OPERATOR__ /X
LEAK RATE, CUBIC FEET/MIN. + 0 3 ASST(S)
EQUIPMENT CHECKS* EQUIPMENY 1.D. NUMBERS . LEAK CHECKS |
~_PITOT, PRETEST |REAGENT 80X L. 0 METER BOX _N ' y ic“ |s .
< PITOT, POSTTEST [PITOTWn-F2-2 5 . 24 wNozeL . 7T e E
Z__ NDZZLE, PRE/POST|TC READOUT Y -9 TC PROBE [£393/37/  UMBILICAL _ad
7 1c __AD °F pRE |sampLiG Box N ORSAT PUMP _ny 7 TEDLAR BAG __~'* I8 8
¢ __2__ °F POST E E
ORSAT SYSTEM [ PKL NOMOGRAPH DATA
_ DELTA H3 14 R R
FILTER/XAD|_TARE WT. |METER TEMP _ U - c
TA L0 | 2v6F  |est. znp0 !
C FACTOR . VA% FYRITES
STACK Temp 00
e REF DELTA P __./72
) K FACTOR 0.
A }l_w . i
pel e * PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
g0 L GAS GAS TEMPERATURES °F
] CLOCK |DRY GAS METER| PITOT METER | STACK | ORIFICE SETTING | GAUGE SRR
-y N [sampLE| TIME READING READING TEMP, | TEMP. IN. H20 VACUUM |FILTER |IMPING.|OR COND
1-128 . € |PoINT [MINUTES| cusic FEET IN. H20 of °F ACTUAL | IDEAC | IN. HG * EXIT | EXIT#*
o o=1? - " — .
, e LU QU0 MGl M00 [Lrs7¢ [, T3 T3l o] [>1 [87
e 2L s 1S oy | is7e (84 | ¢ bzt | ze | | J4S
3| 0 {6920 |967. 495 | .50 (OO0 0 52 vt | 62y f /25
. 4l 2 lodes | 969725 | oes? |42 | $3 b2l bz / /¥2
S| 2 09301972 045 | ows#+ |94 | 57 b Gz 1Y
6| 7 |oge (9% ez0 | .oes+ | 92 | s9 e?l | - b2 ; |/02
0 7|5 |odss|gF. 959 | .o5TL |98 |cg w2l wer 1| /6e
6 Ely leecfF | ostilae [se | v .| [ 107
5.0 S| 7 Vwps 1981605 | o5 FL | /00 by ceotf | s Ry
"0,7- 100 4 faco |983.94s | . o5 71 LT G | e 2y t 728
vl 938 |86 4#s ] ose [7F [ °3 LGz | te BEE
o |12 4 045|988 285 Los |96 672 o] e e
/o-gg,',a BlpND |jpas | 99(. 195 6Ty | -Gey ljo&
5 30 16
L AN T
16
019 ¢ 17
sref 18
1o 3& (9’ 19
Y -
Al 20
21
22
3
24
o :
* FILTER EXIT for NJ Method 1. FILTER BOX for all others.
** PROBE EXIT & / (probe & filter heat off) zpply to NJ Method 1. COND EXIT applies if sampling train has & condenser.
o A8 05 0687 538 !
B Min. (@) vm /pp2 tm ts An ‘3
N ENTRO F-1112 (Page 1) 9-91




FIELD DATA - METHOD(S)

/V{-ﬂf fin /‘L\\A( (et

RUN NO. " N/pRE 2 A S1ag

PLANT
CITY/STATE __Ltenes JAC Jos NO. _7(E DATE 2 - /229/
SAMPLING LOC. _ fw eaT TIME START _
BAROMETRIC PRESSURE, IN. HG __52 S STATIC PRESSURE, IN. Ha0 . 2865~ TIME FINISH
LEAK CHECK, VACLUM IN. HG _/5~ OPERATOR __ A
LEAK RATE, CUBIC FEET/MIN. L02 ASET(S) t
EQUIPMENT CHECKS® EQUIPMENT 1.D. NUMBERS LEAK CHECKS
_~_ P1TOT, PRETEST |REAGENT BOX (e S~ MeTer Box _ /- /(v __-2%0¥ g |
.z PITOT, POSTTEST PITOT w - 72-2 cp.5F woz'L _ - DIA. -2/ e E
.~ NOZZLE, PRE/POST|TC READOUT _£-59 e prosE £ 3°3/30/ UMBILICAL ~v4 |
Z TC _4© °F PRE |sampLiG BOX ORSAT PUMP o/ 4 TEDLAR BAG w4 ] ]
— TC — °F POST NOMOGRAPH DATA € €
— ORSAT sYsteM | o ;@82 - -
FILTER/XAD|_TARE WT. |METER TEMP 7O £
Pm 153 |. EST. XH20 ! €
C FACTOR 1 068 FYRITES .
STACK TEMp __ 57
REF DELTA P __/#3
K FACTOR ,0.944
* PITOT: VISUAL INSPECTION/LEAK CHECK; NO22LE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
L GAS GAS TEMPERATURES °F
I CLOCK |DRY GAS METER| PITOT METER | STACK | ORIFICE SETTING | GAUGE
N |SAMPLE| TIME READING READING TEMP, | TEMP. IN. H20 VACUUM |FILTER |IMPING.|OR COND
E |PoINT [MINUTES| cusIC FEET IN. H20 °F °F ACTUAL | IDEAL | IN. HG * EXIT | EXIT*|
T 13219300 181G A8 (54|42l Ledl |21 158
2 "R DL 33 i sT6 7 O e/ wej |62 |>j /%0
3] v 4z 978 . wko | i |98 b0 ZARTTEE. 136
s| 2 {yjat livei. o3¢ | a5t | 79 Gy | -eer| Gar | > (29
S| 2 (/58 |/roez 25| .ol | 74 e | .ou [ 62 [ > |/
6| 2 |)eoz|)pesbée | QSF | 7Y ¥4 G2/ |20 | >/ | 6T
7| 3 |jpg |1096.048 | 0y |rwe | er | eet | ezt | > |73
8| 7 |1zis |lojo 3257 .0 |01 b/ YN G EREL
9| % e (o2 ais” |LORL |t | bl G2, | ez > /18
0] 4 |/zz3 /05000 |.CH5 (/p2 | 62 w2l | 2 | 2T NP
w208 i 3357 055 Jo= | L2 |-zl . E) |>/ iz
2| v /223 1/0/9.080] .055 . |62 | o2l o2r |> 117]
13) s \ /38 /022 . 03] ‘;
14 |
15
16
17
18
19
20
21
22
3
2
25
* FILTER EXIT for NJ Method 1, FILTER 80X foé all others,

** PROBE EXIT & J/ (probe & filter heat off) zpply to NJ

ethod 1. COND EXIT applies if sampling train has 'a condenser.

Lo AR.0a5  .Q59F A
Min. () v (Vap)2 m

ENTROPY

F-1112 (Page 1) 9-91



FLRLD DATA - METHOD(S)
reant MAL RUN NO. 2R
CITY/STATE , NC JoB NO. oATE _\2 |
SAMPLING Loc. T NLET TIME START

TiMg Finish _/ S0 ¢

BAROMETRIC PRESSURE, IN. HG ?2-3 STATIC PRESSURE, IN. H20 -_aﬂ
1

LEAK CHECK, VACUUM IN. WG
LEAK RATE, CUBIC FEET/MIN, 8O

OPERATOR
ASST(S)

EQUIPMENT CHECKS* EQUIPMENT 1.D. NUMBERS LEAK CHECKS |
T _ PITOT, PRETEST |REAGENT BOX meter Box N =1) Y Q%— B B
™ piT0T, POSTTEST [PITOT N NOZ'L _ = DIA. » le E
™4 _ NOZZLE, PRE/POST|TC READOUT TC PROSE \ umBILICAL ™
~_1c B®_ °r PRE |sampLic Box NJR  orsat puwp TEDLAR BAG = 8 8
—_ T : PoST NOMOGRAPH_DATA € €
—ORSATSYSTEM | e L8R
FILTER/XAD|_TARE WT. |METER TENP ‘RO : 8
MBY [.2F2] est. w0 VW €

cractor . Og FYRITES

stack Tewr  _80O

REF DELTA P

K FACTOR
* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
i CLOCK (DRY GAS METER|  PITOT METER | STACK | ORIFICE SETTING | cAucE RS S LG
N |SAMPLE| TIME READING READING | TEMP. | TEMP, IN. HZ0 VACUUM |FILTER |IMPING.|GR COND
E [POINT |MINUTES| CUBIC FEET IN. H20 °F °F ACTUAL | IDEA IN, HG * EXIT | EXIT**| ¢
V1) N14co @200\ S\ [icl | o L/l [ 2t | > [/6Y |
2 [V Jldos5] 24770816 | 102 | (g |\ .62 | > 1/48
3|y 14101 22005 [ 454 |02 | b/ [6QU | &2 5/ |12
a2 [idu |27 435 | . oheS2 (/02 | G/ |l | . ou| >/ |65
5|2 |1420]31 7S5 |wobt | /ot | (o e | e | -0 TG
s |2 [[4:7134019C o652 /o2 1 01 leal [ eer | >0 [725
13 V430|265 | .5V oz e/ |wol |62/ | ) |/37
8|3 /#5137 07510596 /02 | 1 |adl [ ezt 2] 4]
o |3 44al &)szo [ 058 1103 | Gf |4y | ezl |27 173%#
oY /441 473 960 [ o655 (/o4 | 47 [ |2t |27 /27
MW v lde 2251055 lipg (et | gl [on |20 172!
2| (/446,895 | 055 /0% | ol | gl [per |20 |77
13| cg;@y S/ 570
14
15
16 ‘
17 ;
18 ‘1
19
20
21
22
3
2
25

* FILTER EXIT for NJ Method 1. FILTER BOX for all others.

** PROBE EXIT & ¢ (probe & filter heat off) zpply to NJ Method 1. COND EXIT applies if sampling train has a condenser.

Min. (@) vm (Vap)° tm ts AK

ENTRO

F-1112 (Page 1) 9-91



FIELD DATA - METHOD(S) ™M \0

M oot =~ Marietra

RUN No. OV - d'\\ '-ia. 121

PLANT
crysTate _ CGyodey—, \N).C. s wo. _S6KY  oate __2-12-9]
SAMPLING LOC. _ (. rvSWe vy outriey TIME START 2535~ TS
BAROMETRIC PRESSURE, IN. HE ___30. > STATIC PRESSURE, IN. H20 _ - 6759 TIME FINISH -©-Fi4-—8Y S
LEAK CHECK, VACUUM IN. HG /S, O OPERATOR _\WIK K
LEAK RATE, CUBIC FEET/MIN.C.L0 1 ASST(S) !
EQUIPMENT_CHECKS* EQUIPMENT 1.D. NUMBERS LEAK CHECKS |
PITOT, PRETEST |REAGENT BoX (>OS  METER BOX -G v O.987I 8 B
.~ pIT0T, POSTTEST |pITOT — Cp . BY no2'L Tk DIA. O. Q1851 E
7 NOZZLE, PRE/POST|TC READOUT [T-3>2  TC PROBE wetLicaL \J 7|
L 1¢ /_ °F PRE |SAMPL'G BOX _—— _ ORSAT PUMP ~—— TEDLAR BAG _— |8 ]
e oL e vost NOMOGRAPH_DATA € £
—— ORSAT SYSTEM DELTA o e T
FILTER/XAD| TARE WI. |METER TEMP _ 8 8
PM-149 10.2710 fest. w0 _ 3% y E—
C FACTOR FYRITES
STACK TEMP
REF DELTA P
K FACTOR H
* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
L GAS GAS TEMPERATURES °F
I CLOCK |ORY GAS METER| PITOT METER | STACK | ORIFICE SETTING | GAUGE R TE
N |saMpLE| TIME READING READING TEMP. | TEMP. IN, H20 VACUUM |FILTER |IMPING.|OR COND
€ |PoInT |MINUTES| cuBiC FEET IN, H20 oF oF ACTUAL T IDEAL | IN. HG * EXIT | EXIT**| J |
[ AT oe4s[125.100] 20272 [ 64 [ 4O [ i [.6u] o [146[38 1
2| i]e8S0[tdn. 315 \ b | Hb |61 .61 | O [157(3% iy
3| JJosss|iRd.562] Vv [e8 | Yo .6l [.6) | O [172]39 iy
s]a-alo900[1 31.818[.3093 [ 70 | 4G | .61 1.61 1 0 145132 1
5] 310905 (34.078 \ 71 4 et 1.el | © 146139 [ T3
6] alc9io|136.248 72| Yo | £l .6l ]l o liyy 32| G a
ot X7 |A-3lons|129. 608 4324 | 791 Y4y [.t]l | .60 ] o [idel>® 77
8] 3loYo| 140, g62 ] 74 yy 1.6] | .61 ] © (13939 77
9|  3[0925]143. 124| W 79 1 93| et 26010 113yl 22 77
rorTx [10]A -4 [0930 | 1 45.332] - 3625 | 75 | 45 .61 | .6l 0 |i21l35 ]| 95
N Y0935(147.649 \ 76 | 4YS |.6]l | 6l O [1R6[3F | vy
2] ]o940[149.908| N 761 Yo | Gl | 6l| © [\4[|>8 §S
3] 3hP 0945 [153.170
1% "‘J) ) :
'3 7~ AL bues| Gve | Ot Tou 31 Woor T BT Wos |
16 Y“WN Q71 — o pds
17
18
19
20
21
22
23
24
25
* FILTER EXIT for NJ Method 1. FILTER BOX for?all others.

&0

)

22

** PROBE EXIT & / (probe & filter heat off) zpply to NJLrathgod 1. COND EXIT applies if sampling train has a condenser.

Min, (0}

vm

(/ap)2

tm

ts AH

EN o F-1112 (Page 1) 9-91
TR !



FIELD DATA - METHOD(S)

Mo

PLANT Mot = Meose e RuN No. OUT 26 /12-12
CITY/STATE Goxrvey— N).C.. J08 NO. _B6 K Y oate _|2 =129
SAMPLING LOC, Corus\hex— cuUT\ex TIME sTART O9d S
BAROMETRIC PRESSURE, IN. HG __ 0. 3 STATIC PRESSURE, IN. H20 —. 6959 TIME FINISH | | Ql [
LEAK CHECK, VACUUM IN. HG ]5.0 OPERATOR mg 1 4
LEAK RATE, CUBIC FEET/MIN. O.00S ASST(S)
EQUIPMENT CHECKS® EQUIPMENT 1.0. NUMBERS LEAK_CHECKS |
_— pitoT, PRETEST |ReAceNt Box OR0F  mererex _N-b  v0. 337 B B
_— PITOT, POSTTEST |PITOT voz't 0. A1¥S oA, 7t E E
7 NozzLE, PRE/POST{TC READOUT [ — Sf TCPROBE ____ uMBILICAL O -T |
TNSTC . °F PRE |SAMPL'G BOX _ 75 ORSAT PUMP —— _ TEDLAR BAG _— |8 B _
:‘/ ;ﬁsﬁsr;nmﬂ NOMOGRAPH_DATA € €
e DELTA Ha /. 7179
FILTER/XAD| TARE WT. |METER TEMP 8 8
PM-157 |0.2752 [est. m0 3 % € E
¢ FACTOR FYRITES
STACK TEMP
REF DELTA P
K FACTOR

* PITOT: VISUAL INSPECTION/LEAK CHECK;

NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.;

ORSAT SYSTEM: LEAK CHECK

L GAS GAS TEMPERATURES °f
1 CLOCK |DRY GAS METER PITOT METER STACK ORIFICE SETTING GAUGE |
N |JSAMPLE| TIME READING READING TEMP, TEMP, IN. H20 VACUUM |FILTER |IMPING.|OR COND
E [POINT |MINUTES| CUBIC FEET IN. H20 °F °F ACTUAL | IDEAL | IN. HG * EXIT | EXIT**| ¢
11A-110948] ) S2.652] -3037] 79 | 66 [ .61 . 6! o 1309 4] "3
2 1 0950/ | 54 .895% | 791 67 | .61 | .61 O {216 | Yl 12
3 1[0a55] 187128 ¥ 801 65 | 6l | .6 © 19341 "y
.Dm_z. A-2010000159.382] . 3093 82| 66 | .6) [.0] | © [1718[Y42 92
1 _2l100S] 16].636] ) 32|62 | -6ll.el | © 17543 51
B cos” el aliolo] 163.988 v g21 63 | ¢l .61 | o (16743 G2
Mewrer. A7 |A-3[10158] 1bb. 1481 .H3a4 | €4 | 60 | .6] | .6l O |le6| Y4y 76
By Loty (8] 3]1040]168.267] | B3] 57 |.e]l .6 | © 132144 73
015 3eeslo | 310951170653 v | 858156 | .6al.el | o [130]4a 77
et x 119]A-410501 172.901 [ . 3625 [ ¢ | 57 [.el .ol | o l1a6]43 3y
1032-restan (11| J[1058] 75,158 | 92¢ | S5 | 6] | .61 O | 132] 49 34
S [F) Y Hog 112'.%o| vV 131156 | 6l .61 ] o (13194 ¥3
13 110 653
?_ﬁ% 177.¢
15
16
17
18
19
20
21
22
23
24
® :

Lo 27.60) 3\

* FILTER EXIT for NJ Method 1.
** PROBE EXIT & / (probe & filter heat off) zpply to NJ Method 1.

FILTER BOX for

;all others,

COND EXIT applies if sampling train has a condenser,

Min, (8) vm (J—p)z tm

F-1112 (Page 1) 9-91

ENTROPY



FIELD DATA - METHOD(S) MO

PLANT Mayrw) - MAX'\Q_, e RUN NO. gzﬁ““zwlﬁﬂua-lfl
citysstate __ QOIS ). (.. Jo8 no. _>63Y DAT IFLERLT
SAMPLING LOC. Cyosver ovuriel TiMe sTART __ 1IN0
. BAROMETRIC PRESSURE, IN. HG 20+ D  STATIC PRESSURE, IN. H20 — LIS 9 TIME FINIsH __| 36Y
LEAK CHECK, VACWM IN. H6 Q.0I14@2)S 1 w. OPERATOR _ WK Y
LEAK RATE, CUBIC FEET/MIN. ASST(S) §
EQUIPMENT CHECKS* EQUIPMENT 1.D. NUMBERS LEAK_CHECKS
__PITOT, PRETEST |REAGENT BOX ORD X  METER BOX vy _©.9871 |s B __
¢~ PITOT, POSTTEST [PITOY ¢p 2349 woz'L 6. AIRES dIA. b 3 E
_~ NO2ZLE, PRE/POST|TC READOUT TC PROBE _ ueBILICAL (-7 |
o~ TC _“ °F PRE |SAMPL'G BOX _7 7  ORSAT PUMP _—— TEDLAR BAG _—— |8 8
L 1e L °F PosT NOMOGRAPH DATA £ £
_~_ ORSAT SYSTEM DELTA Ha 1'777 -
FILTER/XAD| TARE Wi. |METER TEMP 8 8
PM-167 10.2156 |est. w20 3% ¢ :
C FAGTOR FYRITES .
STACK TEMP
REF DELTA P
K FACTOR
* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
; CLOCK |DRY GAS METER| PITOT weTer | stAck | ORIFICE SETTING | cAuce R i
N |sampLE| TIME READING READING | TEMP. | TEMP. 1K, H20 VACUUM |FILTER |IMPING.|OR COND
E |POINT |MINUTES| CUBIC FEET IN. Hz0 oF °F A IN. HG | * EXIT | EXIT**| J
TJA-V\[1140]180.09%] - 2037 88 | §2 | . L] | .11 o [108] YO (L
S Hn4s192.337] | g8 1 6d | .61 | 6L | O [Nk ]| 4o 114
ooopedlPl J1issiIg4.e0 | Vv | 99 161 |6l 6| O [129]14 2
' trestar(s |A- 2112000 196.911 | .2093] 91 | 6] Gl el o [133] 4) A
Perx—ls | 2(1205| 199 1%9 \ Q@ | 59 |l.el | . LIl O 144 4o i
s _oli2i0] 1914 ¥ 3|1 6o | &1 | et © 1148l 42 91
Porkx—7 |A- 3[1215]193.780 4324 a4 | ss | .6l Ll © 1ISO| 42, 7€
8 301330 196.068 | 95 | 60 | .4} 4 O llaal 494 .
o1 3nasi{19%.267 WV 96 1 60 | .6l | L1 © [t Yyy"
et X 119|A -4]1020]300.673] .3625] 971 | 60 [ 6] | 6! o 1o 44y
N y[1235|R02.98Y4 l 31 6] .6l | .6l O [106]4S
2 verrsmpd 124012052981 ¥ | 9% | 60 1.6l 1 bl O 1]06]4S
PN TIT reumﬁ- 13 % %& 07 ESA ‘
14 138
135% vregtont
bect |15
16
17
18
19
20
21
22
23
24
@ :
* FILTER EXIT for NJ Method 1. FILTER BOX for all others.

** PROBE EXIT & / (probe & filter heat off) spply to NJ Method 1.

GO 225F .33l 5_‘??544@

Min. (@) vm (/ap)e

ENTROPY

tm

COND EXIT applies if sampling train has a condenser,

F-1112 (Page 1) 9-91



stant Uiy My Edn

FIELD DATA - METHOD(S)

wET
]\lmz I [0
oATE o (019 |

RUN NO.
cirysstate _oo o NG J08 NO. _YSH
SAMPLING Loc. “TNLET _ TIME STARY __ |2 A5
SAROMETRIC PRESSURE, IN. HG _ 3C-) STATIC PRESSURE, IN. W20™_ 3+ 5 TIME FINISH __ 1S 25
LEAK CHECK, VACUUM IN. HG 1D oPERATOR U1
LEAK RATE, CUBIC FEET/MIN. _Cl(0 AssT(S) _\
" EQUIPMENT_CHECKS® EQUIPMENT I.D_ NUMBERS | A LEAK_CHECKS
' i‘_\ﬂi PITOT, PRETEST |REAGENT BOX (53 MET gox _TNEs. 4= ¥ ; B B ___
: PITOT, POSTTEST |PITOT __ — Cp Noz'L _3 ﬁlf-dnu 325 e 3
d_/_ NOZZLE, PRE/POST|TC READOUT R—2T) ' rc prOBE _ UMBILICAL - ,
"Ny TC 4% _ °F PRE |SAMPL'G BOX ORSAT PUMP — TEDLAR BAG— 8 8
A rgs;;_;s::"mst NOMOGRAPH DATA € g
a0 DELTA H3 | - -
FILTER/XAD|_TARE WT. |METER TEMP 110
2] e |est. w0 3 E E
¢ FACTOR L , FYRITES °
STACK TEMP 20D N/A
REF DELTA P _/ 5% ¢
K FACTOR .00
* PITOT: VISUAL INSPECTION/LEAK CHECK; NO22LE: VISUAL INSPECTION; 7TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECK
i CLOCK |DRY GAS METER|  PITOT WeTer | stacx | oRiFrce SETTING'| cAuce T S
N [sAMPLE| TIME READING READING TEMP, | TEMP, IN. H2O VACUUM |FILTER |IMPING.[OR COND
€ [POINT IMINUTES| cUBIC FEET IN. K20 | °F °F ACTUAL T IDEAL | IN. HG . Exit_| Exires J
' SRy T A S A BT N N T
2| 1 JQHD I(S1E900 | 151 % (el Qe ) 21 169
SR I ngg' 704 48( [ 151k 3 Tbd) [ ool 144
o [ Z 1012, AR k7 (R o3 [ 09 [ bag |71 IR
b5 | 2 \@ HESBF] 057 (88 lop | pbI2| Lo U 115
b1 je | 2 |\ 34D| 725.e4 S T opbF 189 | G ¢ | D[ bod@ 7 '
ke P13 1O EBIAS 109, 187 (2] | bD [ edd 2] NE
a1 3 N\l A4 cls | o) 190 leo | pd2 ]| e | ‘,q
3 BRI 1.0 (AT 152 @D L2971
ol o \HOFET.0%) | .055 19] 1ok | 022l 2[5 1)
"3\9& Sl B IH LA 095 AL 6D [ e L2 1> NS
22l A VBIO AV oDt 0565 1AL 1ph [ 321029157 T4
\gg STot (RN 70,07
Q\C“ 1%
’_)j( 15
\ 16
17
18
19
20
21
22
23
2
® '
I 1 * FILTER EXIT for NJ Method 1. FILTER 80X for all others.

** PROBE EXIT & / (probe & filter heat off) apply to NJ Method 1.
17 FLEso  0BRE l). ?

Min. (8) Vm (J_pjz tm

NCED ENTROPY

COND EXIT applies if sampling train has. a condenser.

F+1112 (Page 1) 9-91



?3 Rt
'J'S fr -_'lJ
4D “-,'..’
T
PR ,,'V&;
19 02 o

E

Zq o

Te4ed Stop

- FIELD DATA - METHOD(S) _sghedrtelic+

1 1
N S Y T O
CITY/STATE A
SAMPLING LOC. Lille t

RUN NO.

N

DA /I EN)

J0B NO. _f ¢ DATE 2. 0= %!
TIME START Q25

BAROMETRIC PRESSURE, IN. HG __¢ > STATIC PRESSURE, IN. Hp0 - 250G S TIME FINISR (204
LEAK CHECK, VACUUM IN. HG /5_* oPERATOR G
LEAK RATE, CUBIC FEET/MIN. _ CC'F ASST(S) 1
EQUIPMENT CHECKS® EQUIPMENT 1.D. NUMBERS LEAK_CHECKS

_/_ PITOT, PRETEST |REAGENT BOX bCg METER BOX __ N Y 9c £ 8 8
i PITOT, POSTTEST [PITOT ___— _Cp .24 woz'L < oIA. - ¢12 5 e £
_i”_ NOZZLE, PRE/POST{TC READOUT L - 31 TC PROBE 1~ °- /3 1 UMBILICAL ___ i
7 TC 4 °F PRE |SAMPL'G BOX _~ ORSAT PUNP __ TEDLAR BAG N A |8 ]
—T1C °F pOST NOMOGRAPH DATA e €
[/t ORSAT SYSTEM OELTA Ha BRI X4 S
FILTER/XAD| TARE WI. |METER TEMP _ 40 8 :
FSt2 |.2726_ |est. w0 7 E

CFACTOR -~ LSY EYRITES

STACK TEMP _ ST

REF DELTA P _ /73

K FACTOR RN
* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.; ORSAT SYSTEM: LEAK CHECX
L GAS . GAS 5 °F
I CLOCK [DRY GAS METER|  PITOT METER | STACK | ORIFICE SETTING | GAUGE m%
N |sampLE| TIME READING READING | TEMP. | TEMP. IN. W20 VACAM (FILTER |IMPING.|OR COND
E |POINT |MINUTES| CUBIC FEET IN. H20 o¢ °F A IN.HG |~ | EXIT | ExiTe=| J
1V loses | 70 vol | uSi, [P 43 | &4 114 I_1ES ‘
2| | |cego |FFZ 3957 | sl B 416 | cie |.0l4 ! Ho
31 lopss \zge 45 | 5t |86 42.6 1 . ¢ |.614 e
ol 2 o |29 ooy | cows? |90 | 438 | e14 | 519 IE
5| 7 ledes [79¢.¢35” | ces? |91 47 v | 414 w4 A
6| 2 |og4o [Bos. zio |.cos# 192 [ 5 o1 | ok | /25
712 lhaes [812.4685 | .cs96 |94 |48 | 4 | &4 (1[4
8| 1 |ret |B14.895 | 0S¢ | dz | S vy | w4 NS
9| 7 Lead |B26. 725 | os9L | H8 |55 ER Y [ (27
wof ¢ |ovd |g35.740 |,055 | 94 | s P R
| ¢ e (8420 [ e 19F | o v | L R
2| nﬂ;é? BAE 765 | o5 198 [ w4 | wie| | 112
13| e 256. 200 | oS | /oo | & w4 | i 72
14
15
16
17
18
19
20
21
2
23
26
25

« FILTER EXIT for NJ Method 1. FILTER BOK for ail others.

*%x PROBE EXIT & V/ (probe & filter heat off) apply to NJ Method 1.

COMD EXIT applies if sampling train has a condenser.

30 %5.599 565.6
Min. (@) vm (/ap)e tm ts AM
BWrs.

ENTROPY

F-1112 (Page 1) 9-91



PLANT //;/;.4, /—, ’” /é/ e Ha

FIELD DATA - METHOD(S)

o NO. Z"/V_AJU"/E/(Z - 1)

CITY/STATE __"arner /p) C T8 NO, _2b%d  OATE __z-ii-“f
SAMPLING LOC, et TIME START _I 200
BAROMETRIC PRESSURE, IN. WG _2< 3 STATIC PRESSURE, IN. Hp0 < & b5 TIME FINISK [0 >
LEAK CHECK, VACUUM IN. HG /> © OPERATOR L
LEAK RATE, CUBIC FEET/MIN. (O F ASST(S)
EQLIIPMENT CHECKS® EQUIPMENT [.D. NUMBERS LEAK CHECKS
__-_ PITOT, PRETEST |REAGENT BOX _(:. ¢ METER BOX _ /v - "' y_%ed 8 8 ;
_.-_ PITOT, POSTTEST |[p17OT cp Lt wozL __- DIA, 1225 e E ‘
- _ NOZZLE, PRE/POST|TC READOUT _j. -7 TC PROBE _A S 3o UMBILICAL ___ }
. 1¢ _7°  er pre [samPL'G BOX ORSAT PUMP _ TEDLAR BAG _~ |8 . 8 ‘
— ¢ — °F POST NOMOGRAPH DATA ¢ € ‘
[A_ORSAT SYSTEM | o o k¥ T :
= B 8 X
FILTER/XAD| TARE WT_ |METER TEMP _ v ;
LE L34 | AF0 |est. w20 ; E € ‘
C FACTOR L oyg FYRITES
STACK TEMP vz
REF DELTA P __'7}
K FACTOR ‘Y bJ5
| " PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TENPS.; ORSAT SYSTEM: LEAK CHECK
L GAS . CAS 3 ES °F
I CLOCK |DRY GAS METER|  PITOT METER | STACK | ORIFICE SETTING | GAUGE %
N |SAMPLE| TIME READING READING | TEMP. | TEMP. IN. H20 VACIAUM |FILTER |IMPING.|OR COND
E |POINT |MINUTES| CUBIC FEET IN. H20 °F °F IN. WG | * | EXIT | EXIT**| ¢
T 1o o0l | bisie (97 ool [AHIT oAl 1 hiS |
2 8 EeS-SFo | uste |96 | F3 | wd | el b
3|7 35% |8fpwos | rSte | [ F1 [ bId] uiw | J4e
|7 |8 | 627,070 cos? |aF | 20 el | L i L
51/ (4es |ggdr ist| cos? 147 | 20 | b | vy [ |]1¢
6|2 1418 |672 .395] <657 | 49% Cs | be | b 168
717 14331599, 305] 056 [Qe | L6 | . byv| ee | (118
8| { [\a48iqdee2lo| o596 {98 | e | oy | .of| | |14
s 7 (1508 [z 090 | . 05618 | (o | brv | -cey]  [r24
of # ligig ffzoece | ossm (R4 | 68 Jobry | g | o (/25
w9 53|z 95 | oy A9 | o | el el 1y%¥
2l ¢ k=g 1733 Fos | os§ | feo | oo | ¥l luy | J | (Z¥
3|orF /o3 |940.865 | csv | 18 | oo Ay ) |2y
1%
15
16
17
18
19
20
21
22
3
2%
25
* FILTER EXIT for NJ Mathod 1. FILTER BOX for all others.

** PROBE EXIT & J (probe & filter heat off) apply to NJ Method 1. COND EXIT applies if sampling train has »: conclenser.

19 B, 54 0597 1.0%
Min. () vm ol tm ts Y
M

ENTROPY

F-1112 (Page 1) 9-91



FlELD DATA - METHOD(S
PLANT MM“'(M M (5)

CITW/STATE G ONIIRN"
SAMPLING LOC. -ty dihew— Ou-Hejr-

ron wo. DUT /
e wo. 3634 DATE _

[

Bk

/.ﬁ:z_/m] J

TIME START 7%
BARGMETRIC PRESSURE, IN. WG _ 30O | STATIC PRESSURE, IN. #20 — - 70 TIME Flﬂlsu%
LEAK CHECK, VACUM IN. WG /O [0 oreraTa LB/ W. _
LEAK RATE, CUBIC FEET/MIN. _ﬁ t 0p2 (U C N —
EQUIPWENT i EGUIPNENT 1.0. WABERS ~LEAK CRECKS
____ PITOT, PRETEST |REAGENT BOX Q§_&_5_ METER BOX L/ y 2”2/ . 6
___ PITOT, POSTTEST |PITOT 2O worttT < oA _-22{ e E
— MO2Z2LE, PRE/POSTTC READOUT / ,é L TC PROBE ~  UMBILICAL ¢/ 22 |
___TC ____ °F PRE |SAMPL'G BOX ORSAT PUMP M TEDLAR BAG L./Z |8 ]
— TC ____ "FPOST NOMOGRAPH_DATA € )
— ORSAT SYSTN Leiawa /- 779G
FILTER TARE WT. [METER TEMP = 9 8
#0218 |est. zm20 / € €
C FACTOR FYRITES
STACX TEMP £e
REF DELTA P
K FACTOR
* PITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEMPS.: ORSAT SYSTEM: LEAK CHECK
; cLOCK (ORY GAS METER| PITOT METER | sTACK CRIFICE SETTING ! GAUGE GAS JEMPERATLRES E
N |SAMPLE] TIME READING READING TEﬂP TEMP. VACUUM |FILTER {IMPING.|OR COND
E |POINT |MINUTES| CUBIC FEET | IN. H20 F RTHET IN. KG | = | EXIT | EXIT**| J
‘or| 0 |€2) peet D037 '7J>/ S4 | 6 | O /o2&y /3¢
2o |/S |5295.588 2037 | &7 |54 O |46 |vo | —F /3¢
3lol |20 2] 2027 [ 20187 $-3' - o Y2 | Y7| Mgl
“oa |« (898 £2]. 3093 g/ &g | €]l Tlel o {sol 9y 10
5|02 Qo P . 2073 |22 | £ O U2 gyl — (/05
6102 | £ 1972, 28| 209> | 22 | &7 : A o /Y9yl —]| |/97
Tlp3 |30 (P99 . 4a2v | X s [T s d | © 14985 —188.
tlos 4y 1725 58] 432y | 94 [ 7 o l/sol4s| — PC
103 [0 1722, /) | .g32%] 75— 507 o /152 % | —1 P8
wod | J 1932 ¢4 |, 3628 | 75| 5 o (Y lys | — |97
woy |0 (945. 23 | . 3625 | 96 | 5 ¥°° O 172 1Y€ | — /5
12 0 w . L3628 N N\ 3 ’fv"
3 so/ar b, Ul
1% 4
15
16
17
18 Vg tl!
19 err JLM
20
21
P
=
2%
25
* FILTER EXIT for NJ Method 1, FILTER 80X for all others.

»* PROGE EXI‘}%‘ J/ (probe & filter heat off) spply to NJ Method 1.

3312 |
Min. (9) va (VAP)° ta ts An
2.535

ENTROPY

F-1112 (Page 1) 9

COND EXIT applies if sampling train has s condenser.
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FIE DATA METHOD(S) _PMio —
PLANT MO«J‘-\Q - Oxe’
CITY/STATE GoyNevy N.c.

_ RuM NO.
Jos wo. _S6RY DATE |a!1um

SAMPLING LOC, __ U SUie— Ou\e V. TIME START
. BAROMETRIC PRESSURE, IN. HG DO 3 STATIC PRESSURE, IN. H20 _—. 6959 TiME FimisH _1 200
LEAK CHECK, VACUM IN. W6 -0l (2 |5 OPERATOR
LEAK RATE, CUBIC FEET/MIN. ASST(S)
EQUIPMENT CHECKS* EQUIPWENT 1.0, MUMBERS LEAK CHECKS
— pitor, PRETEST |REAcENT Box _OO¥  wetereox _N-~G v_ . 937 s '
= PITOT, POSTTEST |PITOT __——  cp O.3% w2t oIA. 0-219 e 3
A~ NOZZLE, PRE/POST|TC READOUT _/~- 32\ TC PROBE = wenicear )14}
M TC _____ °F PRE |SAMPL'G BOX ORSAT PUNP _ " TEDLAR BAG __T— |8 8
X TC ____ °F PosT 3 E
T ORSAT SYSTEM JDELTA w L7719 UOHOGRAPH DATA
FILTER/XAD| _TARE WY, IMETER TEMP '_
_PMID 109 0. 264 3]esT. 220 3% €
€ FACTOR EYRITES
STACK TEWP
REF DELTA P
K FACTOR ‘
SPITOT: VISUAL INSPECTION/LEAK CHECK; NOZZLE: VISUAL INSPECTION; TC: AMBIENT TEWPS.; ORSAT SYSTEN: LEAK CHECK |
i CLOCK [DRY GAS METER| P1TOT METER | STACK | ORIFICE SETTING | GAvGE — at
N |sampLe| TIME READING READING | TEMP. | TEWP. N, W VACAM |FILTER |IMPING. |eR=COND
E {POINT |MINUTES gmc FEET IN. H20 °F ] ACTUAL IN. WG . EXIT | Bures| /| %i%0
1 |A-1 bbBao|g9sl.o48|.20372] 60 | 4o.0 |0.58710587[ © l1ao | 3¢ 6.4
2 |A-| |0835] 957.7801.2035)1 6% | 43 |0.587/0.587] O 1159|306 n. 8
31A-110850| 96M4. 244 -2 1Y | 43 10581098 © |16y | 36 ti. 8
. “JA- 1008 9709652832 78 | 43 |o¢ losel o 17 [ 36 29.6
5|A-2]0930| FT7.548]- 2093 80 | 45 lo.89(0.59] ©_[167 1] 36 8a.%
6§ |A-2(0925]984.153 .503?5 £1 1471 lo.59]059]| o ||59] 3¢ 87.8
99==% 71A-2]|M50[ 990.758g| - g2 1 49 |o.59lo.5a| o |155] .28 7.8
seit Shpred T TA 3 947.498] . 432v| 66 | S50 (053 ]0.59] o et | 39 CEY [94-3
1999 1o 1A-3 sabl 009,603, v3274| 73 | 53 (062 [0.59] 0 |les B53-[1100] |792
P1000 10]A - 3 |16%5 10 1[-3‘?57%;% Ro| B5 [pe3losa]| o (198 4o [1115] |86.8
belt besan, [A[A-Y 1013.242] . 3625 | 8S[ S (0.5 [osdal o [157]43 [n3ol 877
Stopped  [12l Ay 1025 8. 3625 | 87 | 58 [p.ed4 0S| o [123 |4y [n4s! 1876
;j;"‘; 13]A- Y 034, 2131 3625 | 90 | 55 [0.6Sl0.59] o [13314Y 1200
= 10: 1% | _
good Stuatup = ?__Z
Bert ovenload
e awsedd Dblen 16
17
18
19
20
21
22
3
2
. 2
* FILTER EXIT for NJ Method 1. FILTER BOX for all others.

** PROBE EXIT & / (probe & filter heat off) apply to uJA_n.thod 1.
R

190 Cilb

COND EXIT applies if sampling train has a m

-

Min. (@) va

ppre

tm ts AN

| > |



@

E @
PLANT MOJ“\'\Q MO\.FI o ok /HETHOD(S) J?M‘O

CITY/STATE G orve -
L)S\’\Q.-\f_'

JoB NO. 3

un o, OO\

wcT/3 2 |

263]4  oard
TIME smu

SAMPLING LOC,
BAROMETRIC PRESSURE, IN. HG E’Q Q STATIC PRESSURE, IN. H20 éi 7

TIME FINISH

o

LEAK CHECK, VACAM IN. HC 3 /K Ha OPERATOR NK%
LEAK RATE, CUBIC FEET/MIN. .00/ g ASST(S) :
' EQUIPMENT CHECKESY EQUIPMENT 1.0. NUMBERS L Hl !
|—— "IT0T, PRETEST |REAGENT 80X ©OS  merer gox N - v 0.9891 s 8
| 2= PITOT, POSTTEST [p1roT —_— 5 0.84 wozuL pIA. O. 219 e E
— T W NOZZLE, PRE/POST{TC READQUT F -39. TC PROSE - werurean 7Y |
e —— °F PRE |SAMPL'G BOX ORSAT PUNP — TEDLAR BAG _— ] ]
\/ 1€ — °F PosT NOMOGRAPH DATA € €
— ORSAT SYSTEM DELTA Ha ‘-7'IC) - .
SEee |5 o ssleer ey T ‘ G
C FACTOR FYRITES
STACK TEMP
REF DELTA P
K FACTOR T
* PITOT: VISUAL INSPECTION/LEAK CHECX; NOZZLE: VISUAL INSPECTION: TC: AMBIENT TEMPS.: ORSAT STSTEH: LEAK CHECK
L GAS . GAS T €S _°F
v [sameie) THRES [PV EAS METER|  etror ?‘E.'.E' TEwp. | CRIFICE SEITING | e | reR [iweiue. 0B COMD |z /50
E |POINT |MINUTES| CUBIC FEET IN. Hz0 °F A L IN, HG hd EXIT EXITe*| J
1312 - beys 427113087 139 %9 1o 2027 9;1 51 _10.S9]0S9T 6 Tipg (4Bl 156
Stopped |2 llaao’ 39.8257 0.2037 84 | 6] Cbll0SY| o 12| 4y 1337
1316 - reskut|3 13383197, 185 [6.2p%7] Q0O LI 10.62]0.99] o [1»a] 45 105, |
. ‘1A 2354" 1 53 499]0.2093] G 9 | &8 0.62]0.591 o 113448 0.8
51 201809%° (0. 25 30,309 3 96 |60 16,58 0| _© [139] Y¢,
S1 2iMay > 66.975 [0.3093] 99 @R [059[0.59] o |42 He.
1A 3199 7| 73.636]0.9324] 99 1 06 0.5910.5s5] o [1a9[ 47
51 3lsy 1 80. 430 10.v3a4] 106 | 60 059039 o Tiaol[ qC
o] 3oy 97-1&:5{ ©.49329 10] | £0 (0591659 ] © [J/l6 ] 4c
oA 520”193 939 [0, 3635 02 | 60 10.59]059 | © [i13]] 47
9153971100, 798 10. 2625 [0 23063059 o 142 | 48
2] sy’ 1107. 700102635 106 | 59 0.62[(059] © [137[Y47
B L b0y’ (14 57 O:3625! A% 1 59 [0.62]059] 0 13695
14
15
16
17
18
19
20
21
22
23 i
24
® =c
| 1.

* FILTER EXIT for NJ Method
** PROBE EXIT & 4 (prooe & fil

ter heat off) 3pply to NJ Method 1,
' l. PN K
Hin. (@) vm (/P2 tm ts AN

ENTROPY

FILTER BOX for ail others,

COND EXIT applies if sampling train has a condenser.

F=1112 (Page '1) 9-91




D

. ON SITE MOISTURE SAMPLING
LABORATORY RESULTS

nt Name: Mactif \Y\Aﬁeﬁa\
Sampling Location: (u(N)0C

EET Refd 36§ lf

Date Analyzed: Reagent Box(es): [)5 /3

Run Number 1N/0£Y/'/l}q O(NT( DQV/ l/Q-q "//W//Z//Z -—/
Run Date 127 9.7 91 >/ 4 /o1 \.2_/,( /91
ANALYSIS OF MOISTURE CATCH
R t 1 |
eggﬁgl We:i(.ght., g. 58¢.0 58' A §62. 8
Tared Weight, g. gz! 0 55! z & 2Q D
Water Catch, g S.0 2 4 2.8
Reagent 2 (
Final Weight, g. .
Tared Weight, g. : - :
Water Catch, g.. _

. Reagént 3 (
Final Weight, g. '
Tared Weight, g. .

Water Catch, g. ‘j
CONDENSED WATER, G.
Silica Gel: 20
Final Weight, g. 27% . % 2L1 2 2037.5

~ Tared Weight, g. Als.5 Yo. 4&@

ADSORBED WATER, g. a 7.2 [l )E FF

TOTAL WATER COLLECTED, g. /2.2 4 4. g /0.5y
ilance # (;L '
itials -=-> Hw 't [-LW(/ AL

Sample Custodian (init.) CW\Q/EE\ Received into custody / 2‘/7’?;/




—_——

ON SITE MOISTURE SAMPLING
LABORATORY RESULTS

riant Name: ,ML,{;» /Aqricf¥“ EET Ref# X094
Sampling Location: (rreb Gmgrl NC_. '
Date Analyzed: ' Reagent BOX(ES)=(>‘152:3

o7 /bl - wet/|/jz- wet [t /121
Run Number 9.%/./ Y/ 2/12-9 0“*/ /I// z-/e lN/ B* /

Run Date 2/ 9 / 91 12/ r° /91 1T /0 /91

ANALYSIS OF MOISTURE CATCH j
Reagent 1 ( M0 ) 590, 5 786.5 ;'94"3

Final Weight, g.
Tared Weight, q. sES. O 58¢.< 9'9/3'
‘ :
Water catch, g 5.5 2.0 2 8
Reagent 2 (

Final Weight, g.

. Tared Weight, g. : ;
===¥= e . L - - — ——— -
Water catch, g.. 1

Reagent 3 ( )
Final Weight, gq.
Tared Weight, g.

-__—-'—_-"___= =__--———.....__— L
Water catch, g.
CONDENSED WATER, G.

Silica Gel: . 2.5
Final Weight, g. : 2102 s12. % 2! :
Tared Weight, g. 200.$5 200,5 20/1.0 1j

ADSORBED WATER, g. - 7.# /2.0 A 5‘
#0 5
TOTAL WATER COLLECTED, g. /5.2 / /5%
Balance # {2_
itials =~-> Ha/ Hwe Hw L

Sample Custodian (init.) DL“ Received into custody [ /5%




ON BITE MOISTURE SAMPLING
LABORATORY RESULTS

Qant Name: Mq(“h'q M{d)h EEI Ref# E{pil’
sampling Location: faxrmey ; N(.

Date Analyzed: Reagent Box(es): MQ
Run Number m‘r/WZ/IZ"” ﬂ /MVWBJ, IN/A/Er/B/ el
Run Date 12/ /9 12/ )) /91 s 1 /91

ANALYSIS OF MOISTURE CATCH

Raagent 1 (@Dnl HzD )

Final Weight, g. ' 5?‘3. 2 5?6'0 {?0 g
Tared Weight, g. ‘ ng 5 5?;5. 5&2 5
Water Catch, g 2 7 35 ‘3

Reagent 2 (
Final Weight, g.

. Tared Weight, g.

Water Catch, g.
Reagent 3 (
Final Weight, g.
Tared Weight, g.
Water Catch, g.
CONDENSED WATER, G. ‘
Silica Gel:
Final Weight, g. « 22L.¥ g‘q'—’ 239?
Tared Weight, g. o !‘-’.0 ao-? 225'5
ADSORBED WATER, g. (Z* =4 1 9.4 ,L/ L/

TOTAL WATER COLLECTED, g.

Balance # [2
.itials ———> |5.5 [5% [L/?

Sample Custodian (init.) d% Received into custody _/Z2 -/ 2%




ON BITE MOISTURE SAMPLING
LABORATORY RESULTS

..nt Name: /%-{-, p /}/b(-/@%z EEI Ref# %g 1/

Sampling Location:éQ/*[)@f' /\)C

Date Analyzed: Reagent Box(es) @5
A Numbar oawerd/a-i1 TNIDRY]IANIZ1Z ouT | DRY] A1z
Run Date 127 1) 7 91 \2 712 /91 12/ 12 /91

ANALYSIS OF MOISTURE CAT% 1 :
Reagent 1 ( HRO ) b °

na ei ' Bﬁ—g-. .3
;iretli' geiggt, g. . 5-@@;)5? 6£ ,5 w@’. é
roa o

Water Catch, g 2. 0,

Reagent 2 ( ) ) q ) ?'

Final Weight, g.
. Tared Weight, g.

Water Catch, g.

A1

. Reagent 3 (
Final Weight, g.
Tared Weight, g.

Water Catch, g.

CONDENSED WATER, G.

206.3
inal wWei . ‘ Bt
gareg‘l Weigg:: g. 3@0 Q égg,é QAQ°5
o

Silica Gel:
1.5
ADSORBED WATER, g. e

TOTAL WATER COLLECTED, g. 5 ) ?

Balance # 1) [a .5 3;
itials --=>» \"‘ N 7. '

Sample Custodian (init.) \DQJD«/J&/ Received into custody -/7/ -’ﬁf‘?/




T EE———————SS.S
ON BITE MOISTURE SAMPLING
LABORATORY RESULTS

.m; Name: YW‘\@]:N YWARJEH:A  EEI Ref#‘?bgl_(
Sampling Location: -bARNER ,Nc-

Date Analyzed: : Reagent Box(es):)2N%
Run Number OQUY D‘"‘-ﬁ J 30\ / &~ & ' O““‘Im ,&,\'L"IZ :D”m\” ZA/IZ-’Z
Run Date |a/iaf9 212 /9 1212/ (VIT /91

ANALYSIS OF MOISTURE CATCH

“Pinal Weignt, g. O"Tépgij'“/"')l 5?7? g 5%.5 55.5
SE83.0

Tared Weight, g. 520 554 .8
, . L
Water Catch, g - 5 - l A 3.5 - '-{
Reagent 2 ( )
Final Weight, g. ‘
. Tared Weight, g. _ :1
- - - - - .. ] E - - - - - . ] E - . -

Water Catch, g.

. Reagent 3 ( )
Final Weight, g.
Tared Weight, g.

Water Catch, g.

CONDENSED WATER, G.

Silica Gel: |
Final Weight, g. - 20 L Qogl"’ QO?.L[
Tared Weight, g. Q0

00 204.0 3
Lo 4.1{ y. "(

TOTAL WATER COLLECTED, g. W
g ‘\.,p

Balance # \2 ' Cj TAKe
.itials ———> 3.) 3 3 L{

Sample Custodian (init.) MQ&%‘ Received iInto custody it 'f/

oW

ADSORBED WATER, g.

W




R
ON SITE MOISTURE SAMPLING

LABORATORY RBSULTS

!mt Name: MARTIN MARCETTA EEI Reff3/pQY -
Sampling Lccation:énagffkf,hQCL -
Date Analyzed: Reagent Box(es):6¢>3
Run Number IN/DRV,%IW:"L V
Run Date 12 /\L/ 91 / /91 / 491

ANALYSIS OF MOISTURE CATCH

Reagent 1 (Zm%\'\'z_o ) ‘
Final Weightdg. 5% .5
Tared Weight, g. ﬁ!‘_s_ ~ :
’ _———rmua—— =Ee———————r
Water Catch, g O :
Reagent 2 ( )
Final Weight, g.
. Tared Weight, g. . ‘

Water Catch, g.

Reagent 3 ( )
Final Weight, g. -
Tared Weight, g.

Water Catch, g.

CONDENSED WATER, G.

Silica Gel:
Final Weight, g. . Qdé ¥
Tared Weight, g.

AISSORBED WATER, g. o 784

TOTAL WATER COLLECTED, g.

Balance # . :
..tials —— L{?

Sample Custodian (init.) DR W Received into custody /L-~/%-=9/




ISOKINETIC METERBOX FULLTEST CALIBRATION

Meterbox No. NV Calibrated By MBC
”~ !
. Date & -20 -4 Barometric Pressure (Pp) _2G.33" (In. Hg)
Date * Barometric Pressure (Pp) (Ia. Hg)*
Standard Meter No. 25FL LV Standard Meter Coefficient - q 5‘ o £
STANDARD METER METERBOX METERING SYSTEM
Gas orifice Gas
Volume Temp. Time | Setting Volume Temp. !
(Vag) (tas) | (O) (A H) (Va) (tq) Coeff, AH®
ct ‘P Min. In. H20 ct ‘F (Ya) In.‘i Ha20
4.1y 79 /o 5 4218 les |, 9995 | 7.920
LF‘L)q 2 ) ﬁ 0.5 H—.]=75‘ F > . 9 5'2.:L I--7U3;3
293¢ & 20 | gei3v 19y | 9249 | (.36
7. 832 ] 20 leopy |asm | 985y | g g3y
[2.350 , 88 Jum.vw3lios | L9937 | j.avy
. 12.3a9) & | ¥ 88 11ayst jios” | 9930 | (. y40
Average .9 37' | . -7‘-7 q

l. Coefficient range: 0.97-1.03.

2. Coefficient tolerance: for individual runsa, * 0.02 from averaga.
3. AH@ range: 1.6-2.0.

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

Yan * Vig * {(tg + 460) ~« Py
¥g =

Va * (tgg + 460) * (Py + {AH / 13.6)})

0.0317 ~ AH (t + 460) » @9
AHG = . da

Pp * (tyq + 460) Yda * Vdas

R=0030 rev. 2-90




e ———
ISOKINETIC METERBOX FULLILTESTY CALIBRATION

Meterbox No. | o Calibrated By meB C.
Date F-5"-51 Barometric Pressure (Pp) _2-5. 37) (In. Hg)
Date — : * Barometric Pressure (Pp) ___ - (f:n. Hg)e
Standard Meter No. /0190 5% Standard Meter Coefficient _/. V0 &3
STANDARD METER METERBOX METERING SYSTEM
Gas orifice Gas
Volume | Temp. | Time | Setting | Volume | Temp. ;
=2 Bl I [Pl U I (e L
4.298 [ 95~ 11} 9.5 .40 | Fb . 9496 /.Q—"}o
3.873 [ O 0.5 | 4.p40 | Fg . G907 | (. £33
2:9520 2.0 §-00] 92 |-99 FF [.£357
2. 65 2.0 | £00b | 93 | . 9963 | (ipqs—
.4/ | & 8 lu-9351 g¢ .59£0 | (.3999
H.'-Hﬂ S0 g 4.8 (2.00)] | (oo |,995% | (.92

Merage | G qup | (PP

1. Coefficient range: 0.97-1.03.

2. Coefficient tolerance: for individual runs,  0.02 from average.
3. AH® range: 1.6-2.0.

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

Yag * Vag * (tq + 460) = Py
Vg * (tge + 460) * (P + {AH / 13.6))

AHG = .
Pp * (tq + 460) Yas * Vas

¥q =

2

R=0030 rev. 2-90




ISOKINETIC METERBOX FULLTEST-' CALIBRATION

. Meterbox No. M I Calibrated By m _B::/.&{f__‘}"_

Date (04 =9 | Barometric Pressure (Pp) _23:&5~ (1n. l?ig)
Standard Meter No. _>5 & (003 Standard Meter Coefficient _ .99 0F ;j
STANDARD METER METERBOX METERING SYSTEM

Gas Orifice Gas
Volume Temp. | Time | Setting volume Temp.

o) | Cam | (00 | M| W || SR | e
3.997 |75 |/o 05 |u e | &5 |.9py3 | 1755
4.39%¢ | 95 | (] 05 | 4459 |8 | . A8€9 (-£07
Y25 195 Lo 20 19, #v6 |6 | . 9880 (-919
Y.e80 | V¢ 20 | 5.y | ee | . G910 | (-909
(\.g21 | 2% 8 liz.o010 | 99 .9%9320 (-937

. .21 | 9 | VY 8 | aec a3 | L9950 | (932
| R T

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

4. AH@ tolerance: < 0.15 In. Hy0 over AH range of 0.4 In.-4.0 In.

Yagn *.vdﬂ * (tg + 460) * Py

Yg =
Vg * (tge * 460) * (Pp + {AH / 13.6})

2
. 0.0319 * AB [ (tgg + 460) * o}
®

Pp * (tg + 460)

. R-0030 rev. 10-91

AH@ =
Yag * Vaa

ENTROPY



((9°€1 7 d ) + 94) (o9n + %3) (*Pa)

—— - = 8Py
(%4) (o9n + ¥P1) (*n)
obb rYC'H B \_7 b h - rra g2 21 | a | €S
bbsd S & -h ¢ - AL XS5 -01] 0cg "ol
eieh” Shg +h's - S Legs el SRR
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((9°EL 7 d ) + 94) (o9n + F1) (®P)

—

uuuuuu = 8Py
(%) (09u + 5P1) (°n)
o
o '\\)
ik m )
1¢86" 08°'s5 4 ol S~ XS 1 "¢} ﬁ S¥E kL
Lpas- od- ¢ old"S- oL Lot hl ] €59 ¢!
_S68 b6 ° 0d S c¢'S~ bhe 8 a; i 197 ¢l
ragh- cl ™ ’ Sbh- 8L l+—h Tl CLo ¢t ]
v HhBB5" ol $ e/ ECEEE £C 9¢9-C! St ts<
- =
(°Px) (SPx) -ute | ofn -uy d, ¥ a, €13
* 33903 * 33909 () (0 1) (%Py) (5Pa) (51) (5)
REVE Y| J3YoH aey awll a4nNssdad ‘dwa] aun[op *dwa}] awn jop
*day J318H Moty sen ’ sen
4918y sen Lag 13jswoatdg
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e ——

() (09n + 53) | ((9°€r 7 d ) + 44) (09n + F3) (FPn)
.............. (h3°L1) = 0 e = 5Py
(5a) (%) (%4) (ogn + 5Py) (Sp)
- - Reet - -t - o Obte- | o - lest - ot |- ebESIVC o
IREECHE BRI ol o1z - o 9L, Sha L o tt, 8L18 b
.S oo} €bsb 'O [e]] Q1T - O "9, oS8 "\, O +t.L St+8 b
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APPENDIX D.
Sampling Log and Chain-of-Custody Records




RECORD OF CUSTODY, CONTAINER No. Q35 73

Container Type (check) xmugcnt Box 0573 Cooler __ Other
Plant Nama/Address A/ané'n ,Iarr\eﬂt?‘n / Qurne.f

Job No. 368% Sampling Method 20/ 4 (EPA, NIOSE, ef:c.)

 J

Seal ID Date Time

/12 13 /3
/650 139 [7:55

qu(o -0 I5)

Full Signature Reason for Breaking Seals*

Gtler el

* S = Sealed By; 8 = Broken By ** Uge WREMARKS® Section if more spe ted,

Recejved by Sample Custodian ceSeal Int;act?

w Q’@QQS# L2540 //,;% Jeu _ No

Sighatura Date

As Applicable:

All liquid levels st mark (check)? ___ YES __ NO (Estimate loss if not at mark; describe in-'m)
As Applicable:

TUBE SAMPLES put in freezer by Date Time

CONDENSATE SAMPLES put in refrige. by Date Time
REMARFKS

L-0023 rev. 10-91

ENTROPY




FIELD SAMPLE RECOVERY QUALITY CONTROL

Box No. OSZ 2

Assembly Date
Plant Name/address m Ar '{' 1 ﬂ’)m le,'}J

//-R26 -7/

Assembled By

—
Sampling Loc. é" oxfﬂer _L

let

—

[outlet CousheC

Individual Tare Of Reagent éOO @m) of. _QI H 2 O

=S

Job No. %f’/

Method &{74

Individual Tare Of Reagent (Ml) (gm) Of
Individual Tare Of Reagent (M1) (gm) Of
Individual Tare Of Sil. Gel A 00 6m
other (specify)
Filter or XAD |[Liquid Sample|%Sil., [Liquid
Run Tare, |Tare at Recov.| Gel | Level j
Run Number Date | Number | grams |Mark? @|Init.| Date |Spent|Marked?|Init.
Tn/oey[12-2[12-9 [P35 [ 2532 b 8 19| 5 | v T8 |
Q\Cbh& Rinse Nozue Filter Appearance* ‘
Fitter finse St fnling
Reagents Appearance
g, | _chhas
ol fOry/i(129| -9 |+ M. | » B lnAals | g
\ Pilter Appearancer*
NN Mﬁﬂﬁ
Reagents Appearance*
/oAl | Jusd| o [qg eq |5 | — 8
Filter Appearancew :
Reagents Appearance*
Filter Appearance*
Reagents Apﬁgumce'

_ * Use "REMARKS" section if needed.
€ ALL Liquid lLevels at mark? (check) YES __  NO _ (estimate loss if not at mark; use “REMARKS® sectich).
REMARKS
Custodian ) Q\Q\J = Date j%“(f’?/ Time ZZMJ

Q-1002 rev, 10-91

ENTROPY



RECORD OF CUSTODY, CONTAINER No. O22 3

Container Type (check) x Reagent Box Cooler Other

Plant Name/Address

Job No. Sampling Method (EPA, NIOSH, etc.)

seal ID | Date | Time |w Full Signature Reason for Breaking Seal**:

/-2 | 400 || S 5
1709 |g 3

-9 /5568 <Shiawer TESLYS
135 123 452

* § = Sealed By; B = Broken By ** \ge REMARKS® Section if more space needed,

Received by Sample Custodian **Seal Intict?

@Q‘@—— /219491 {0 _Ztes __Ne

Signature Date Time

As Applicable: ‘
All liquid Levels at mark (check)? ___YES __ NO (Estimate loss if not at merk; describe in "REMARKS")

As Applicable:
TUBE SAMPLES put in freezer by Date Time

CONDENSATE SAMPLES' put in refrige. by Date Time

REMARKS

L-0023 rev. 10-9

ENTROPY




FIELD SAMPLE RECOVERY QUALITY CONTROL
Box No. IR2A 3 rssemvly pate 7/ ~26 G/ Assembled By £ S

Plant Name/address ’naf‘h‘\ N(‘@Q : Job No. M”f

Sampling Loc. M NQ Method 29\'A

Individual Tare Of Reagent JALCIC) @)(gm) of DI f-/-'! (&)

Individual Tare Of Reagent (M)) (gm) oOf

Individual Tare Of Reagent (Ml) (gm) of
Individual Tare of sil. cel 2 ()¢) .

other (specify)

Filter or XAD |Liquid Sample|¥Sil. [Liquid ‘
Run Tare, |Tare at Recov.| Gel Level ‘
Run Number Date Number grams |Mark? @(Init.]| Date Spent |Marked? I?;nit.

WN/wi]i % (@0 ]| 5 | I%6] = v Nze — [TB]
ea 'F\'“‘Q(‘ K Filter Appearancer |
e te -

.

Razents Appearance*

thd l’l,% ‘210 G, 2192 | L— 3 112 | 5 = “3—'
\\ Filter Appearance+ o
N\ AR

Reagents Appearancer

Sah
QL [F]\29 [V 1P| L 8 eq 15 | = g

e

Filter Appearance*

Reagents Appeuanje*

Filter Appearance*

Reagents Appearances

* Use "REMARKS" gection if needed,
@ ALl liquid levels at mark? (check) YES ___ o — (estimate loss if not at merk; use “REMARES®™ gection).

REMARKS dhBmec  Sig#

it::;o:l:ﬂ i &L 'Vs \ E Date _/2 /¢~ 9/ Time é.’f@




RECORD OF CUSTODY, CONTAINER NO. _ L O

Container Type (check) 1B‘f_la..m;mm: Box __Cooler __ Other

Plant Name/Address

Job No. Sampling Method (EPA, NIOSE, éte.)

Seal ID Date Time |~ Full Sj.giature Reason for Breaking SQn.l."f'
1-206] 4O l| My il ;
/ C? 7 5 ht—— f—“ - ;
10 |42 :f/é@g@_wu-
-13 s| 7, ;

17 [EEHEE M

* § = Sealed By; B = Broken By % Use “REMARKS® Section if more space needed.

Received by Sample Custodian "soal-Inﬁa ct?

—M_ (e-(T-5( /L] ___/!es L No

0
ignature Date Time

As Applicable:
All liquid Levels at sark (check)? __ YES . NO (Estimate loss if not at mmrk; describe in "REMARKS™)

As Applicable:

TUBE SAMPLES put in freezer by Date Time
CONDENSATE SAMPLES put in refrige. by Date Tine
REMARKS

L-0023 rev. 10-91

ENTROPY




FIELD SAMPLE RECOVERY QUALITY CONTROL

Box. No. éd& Asgembly Date /7 ‘576'9/ Assembled By E' S

Plant Name/address W Job No. m‘_, i

Sampling Loc. (‘JN‘ ne( N; Method QO‘A
Individual Tare Of Reagent 92(2 @(gm) of DI_ - #{.ﬂ. ()

Individual Tare Of Reagent (M1) (gm) Of

Individual Tare Of Reagent (Ml) (gm) Of
Individual Tare Of Sil. Gel ,20() Gm

other (specify)
Filter or XaD Liguid Sample|%Sil. [Liquid

Run Tare, [Tare at Recov.| Gel | Level |
Run Number Date Number grame |Mark? @|Init.| Date |Spent|Marked? Init.

o —

_MI il (M0 12643[— [TB Tizn |§ | — P
W Rinse . Pilter Appearancew |
F\\-’c« Rinse Rioed = \¢

Reagents Appearancex»

o

TINWETIZ]1Z | v SF 263 26| - wB i |5 L TTM

W Filter Appearance*

N Light

Reagents Appearances

_d_eg('_ _

INAETR[Y Joh kedad | @

\ ,92 %O Filter Appearance+*
-~

SAA
N Reagents Appearance+

SAf

Filter Appearance+*

Reagents Appearances®

* Use "REMARKS" section if needed. j
@ AlL liquid levels at mark? (check) YES — MO _ (estimate loss if not at mark; use UREMARKS® uctiu{).

REMARRS

Custodian OR@\E Date T/ Time i/.' o«




RECORD OF CUSTODY, CONTAINER NO. &S

Container Type (check) x Reagent Box \\ Cooler Other

Plant Name/Address /AT () ﬂ?gf/iﬁj% — _ L
Job No. /7%4? 4 Sampling Method //J1)/ 74 (EPA, NIOSH, etec.)

Seal ID | Date | Time |v Full Signature Reason for Breaking Sealsw
Ve \3iss 15| 2ty Pouedl | | ‘
159"1‘ 02/ (f A2 = £ %g%e o)
i s Z
33 PBRS L
B
- s
B
s
B
B
]
B
]
B

* § = Sealed By; B8 = Broken By "* Use “REMARKS® Section if more spece needed.

Received by Sample Custodian

WRAN—" pofigy g

Signature Date Time

**8913 Inﬁact?

As Applicable; ;
All Liquid levels ot mark (cheek)? ___ YES ___ NO (Estimate loss if not at mark; describe in SREMARKS®)

As Applicable: :
TUBE SAMPLES put in freezer by Date Time

CONDENSATE SAMPLES: put in refrige. by Date Time
REMARKS

L-0023 rev. 10-91

ENTROPY




—‘F

FIELD SAMPLE RECOVERY QUALITY CONTROL |
Box No. (205 Asgembly Date /7 Anun_bled By £~ S
Plant Name/address ”Z?f 741/7 1 s10 hﬂ Job No. ﬂ_ﬁ ‘

afplj.ng Loc. _@r/"ﬂ/"/", /U C Method gzﬁﬁ
Indi‘[:.dual Tare Of Reagent RO (0] 0) @(gm) of “Z - H& Q

Individual Tare Of Reagent (M1) (gm) Of

Individual Tare Of Reagent (Ml1) (gm) oOf
Individual Tare Of Sil. Gel SO cm

other (specify)

Fi o Liquid Sample|%Sil. |Liquid | |
Run Tare, |Tare at Recov.| Gel | Lavel ‘
Run Number Date | Number | grams |Mark? @[Init.| Date |Spent|Marked? Init.

QT JWET 3N [ ISFee L7757 | o me (12 |5 [ B |

Q\/CJO"@‘ ND&,QQl Fj.:!.ter A arances
T ittec Rins€ i#@_%

Reagents Appearancer

—

[oat/epilAlE ]2z [om 1A o | vimg 2] s | o

W Filter Appearancer

N\ ‘h m !‘;
Zaqents Appearancer

[oRilinlh [ 12 oMo | 253] © T8 oz 15 |

W Filter Appearancer

Reagents Appearance»

Filter Appearancer

Reagents Appearancex

* Use "REMARKS" section if needed.
€ ALL liquid Levels at mark? (check) vEs ~— N0 _ (estimate loss if not at mark; use “REMARKS® section),

REMARKS

t
Custodian M Date ZZ"ZZ—'Z Time /! )




RECORD OF CUSTODY, CONTAINER NO. _Q20%

Container Type (check) Rongunt Box __ Cooler

Plant Name/Address MMMR NC —
Job No. 1%4 Sampling Method 2‘0'14 (EPA, NIOSH, etc.)

Seal ID | Date | Time |* Full Signature Reason for Breaking Seal**
fo00 [ e 7 T cheuce The Tra
T4 1340 [5[7 \

IET T

8

B

]

B

5

B

S

B

s

B

s

B

* & = Sealed By; B = Broken By «* Uge PREMARKS® Section if more space m.

Receivad by Sample Custodian *'S.a.l_.Iniéact?

DRRA— N2clisal fed esn 1o

Signatuis

As Applicable: ‘
ALl liquid tevels at mark (check)? __ YES  __ NO (Estimate loss if not at mark; describe in “REMARKS™)
As Applicable:

TUBE SAMPLES put in freezer by Date Time

CONDENSATE SAMPLES put in refrige. by Date Time
REMARRS

L-0023 rev. 10-91

ENTROPY



FIELD SAMPLE RECOVERY QUALITY CONTROL
Box No. (Zdog Assembly Date //-,'26 7/ Assenmbled By &S

Plant Name/address (Q\GCHA Wiacield SN NC  sob ro. Iﬁﬁl_i
Sampling Loc. m DN Method ZDM

‘ Individual) Tare Of Reagent a? OO @(gm) of DI— (4..2 O

Individual Tare Of Reagent (M1) (gm) Of

Individual Tare Of Reagent (Ml) (gm) of
Individual Tare Of Sil. Gel _ 20 &) cn

other (specify)
Eilter oy XAD [Liquid SamplesSil. (Ligquid

Run Tare, |Tare at Recov.| Gel Level !
Run Number Date | Number | grams [Mark? @|Init.[ Date Spent |Marked? |Init.

QULVDRY/ZAIM BRI lnmis3 [9353 1 v~ TR @B (5| B
C.ydone" WR;M Filter Appearancer |

Tilta Rise L;%m bﬁ\{ R

Reagents Appearance*

. cgar |
[N Ry [l alreia ] o3 | A TR T8

Filter Appeu-ance*

h Ligist Lard;

Reagents Appearance*

OLT o [3AIE] QIBRIPNGE |56 | v iR [ryi2[5 T — g

\\ Filter Appearance*

.l
N\ 3 '

Reagents Appearance*

Loy

Filter Appearancer*

Reagents Appearance*

* Use "REMARKS" section if needed.
@ ALl liquid levels at mark? (check) YES _‘_/ NO __ (estimate loss if not at mark; use YREMARKS® uetiom.
REMARKS

Custodian &?ﬂi‘é . Date Z2-/% "& Time ‘)

'~




RECORD OF CUSTODY, CONTAINER NO. _G O 3

Container Type (check) Lmugcnt Box __ Cocler _ _Other
Plant Name/Address m&_—&m
Job No. _3@3"’ Sampling Method M:bl# (EPA, NIOSH, .tc.)
Seal ID Date | Time |+ Full Signature Reason for Breaking Sealw*
126 | 4.0 5| 4 e
S [P AL
025 |2 I 55 :
s
B
[
B
. v
B
s
B
s
B
s
B

* § = Sealed By; B = Broken By ** Uge YREMARKS™ Section if more space needed.

Received by Sample Custodian reseal In&act?

pla— [2-145 oo ves _ro

—
—

Signature Date Time
As Applicable: ;
All liquid levels at mark (check)? ___ YES — kO (Estimate loss if not at mmrk; describe in “REMARKS™)
As Applicable:
TUBE SAMPLES put in freezer by Date Time
CONDENSATE SAMPLES: put in refrige. by Date Time
REMARKS

L-0023 rev. 10-91

ENTROPY



FIELD SAMPLE RECOVERY QUALITY CONTROL

Box No. Qoa

Plant Name‘/addresa M&L‘IN MARM)!

Sampling Loe.

Assembly Date // "ozé "/-/

Assambled By

C

E S

Job No. .&'QSH

metnoNZOIA

Individual Tare Of Reagent L0 @gm) of _D; - Hoi )

Individual Tare Of Reagent

Individual Tare Of Reagent

Individual Tare Of Sil. Gel é Zz Gm

(M1) (gm) Of
(M1) (gm) Of

other (specify)

T
Cyclon 4

%NSf
Rmﬂ

Filter Appearancex

Whire

-

Eilter or XAD |(Liguid Sample |$5il. |Liquid
Run Tare, |Tare at Recov.| Gel Level ‘
Run Number Date | Number grame |Mark? €|Init.| Date |Spent|Marked? Init.
T2 iopisy ||~ 8 Wie|5 |~ B

Reagents Appearance*

B[y

Pilter Appearancew*

Reagents Appearance*

Filter Appearance*

Reagents Appearance*

@ ALl liquid levels at mark? (check) YES __

REMARKS

NO

Filter Appearance*

Reagents Appearance*

* Uge "REMARKS" section if needed.

(estimate loss if not at mark; use "REMARKS® section).

Custodian

DR —

e-1002 rev. 10-91

Date (2 ‘('f-"i/

ENTROPY

Time dr’U*-"



APPENDIX E.
Analytical Data




PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name: MARTIN MARIETTA EE] Ref# 3684
Sarnpling Location: Infet/Outlet Crusher
Date Received: 12/20/91 Date Analyzed: 01/03/92
Run Number IN/DRY/1/12-9 OUT/DRY/1/12-12, IN/DRY/1A/12-12
Sample ID/Container # F/279 F/281 F/283
init, date date date ‘
DK 01/03 4.31186 01/03 4.7487 01/03 . 4.1839
DK 1231 @ 4.3114 12/31 @ 4.7483 1231 @ 4.1837
Baggie Tare Wt., g. 3.9523 3.8102 . 3.9093
Filter Tare Wi., g. 0.2537 0.2195 10.2667
DRY PARTICULATE WT., g. 0.7054 0.7186 10.0077
Sample ID/Container # R/ 280 R/282 R/ 284
init. date date date
DK 01/03 6.6740 01/03 @ 3.9035 01/03 '3.6732
DK 12/31 @ 6.6734 12/31 @ 3.9035 1231 @ 3.6728
Tare WL, g. 3.8514 3.8755 '3.6690
SAMPLE WT., g. 2.8220 0.028 0.0038
Total Particulate., mg. 2927.4 746.6 11.5
Bilank Resioue, mg. ({ 80 mi) 0.2 | 70 mi) 0.1 85 mi) 0.2
TOTAL PARTICULATE CATCH, mg.
Blank Beaker # 2003 —Legend— ‘ Sample Descﬂptiaﬁ
Final wt., mg.  99546.3 @ = Final Weight “
Tare wt., mg. 89545.9 F = Filter R = Rinse Run # Color Loading
Residue, mg. 0.4 —_— ;
Volume, mi. 200 1 gz 3 23
1 = Light 2 = Medium 2 23 103

Conc., mg/m/ : 0.602 3 = Heavy or Dark 3 23 @23

Notes and comments:
FPredorninate color of samples is; Very light grey
Date of full balance span 12/30/91




PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name: MARTIN MARIETTA EE/ Ref# 3684
Sampling Location: Inlet/Qutlet Crusher
Date Received: 12/20/91 Date Analyzed: 01/03/92
Run Number OUT/DRY/1A/12-12 IN/DRY/2/12-8 OUT/DRY/2/12-9
Sample ID/Container # F/285 F /287 F Z 289
init, date date date i
DK 01/03 4.1434 01/03 b.1244 01/03 :14.8 110
DK 1231 @ 4.71432 12/31 @ 4.1239 12/31 @ 4.8106
Baggie Tare Wt., g. 3.8498 3.8081 2.8532
Filter Tare Wt., g. 0.2710 0.2184 0.2195
DRY PARTICULATE WT., g. 0.0224 0.0974 0.7379
Sample 1D/Container # R/286 R/ 288 R/ 290
init. date date date ‘
DK 0103 3.6343 0103 3.8912 01/03 40007
DK 12/31 @ 3.6340 1231 @ 38910 1231 @ 3.9998
Tare Wt., g. 3.6283 3.8724 3.9306
SAMPLE WT., g. 0.0057 0.0186 0.0692
Total Particulate., mg. 28.71 116.0 - 807.1
Blank Residue, myg. { 75 mi) 0.2 60 mi) 0.1 { &85 mi) i 0.2
TOTAL PARTICULATE CATCH, my. '806.9
Blank Beaker # 2003 —Legend— Sample Descliption‘:
Final wt., mg. 99546.3 @ = Final Weight i
Tare wt., mg. 99545.9 F = Filter R = Rinse Run # Color Loading
Residue, mg. 0.4
Volume, m. 200 - D23 @23
1 = Light 2 = Medium . 103 @23
Conc., mg/mi - 0.002 3 = Heavy or Dark - €3 1 ‘

Notes and comments:
Predominate color of samples is:
Date of full balance span

Light Grey
12/30/91




. PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name: . MARTIN MARIETTA EEl Ref# 3684
Sampling Location: Inlet/Outlet Crusher
Date Received: 12/20/91 Date Analyzed: 01/03/92
Run Number OUT/DRY/3A/12-12 IN/WET/1/12-10 OUT/WE 7/1/12-10
Sample ID/Container # F/297 F /299 F/ 301
init. date date date !
DK 0103 4.3502 01/03 4.0808 0103 .4.0772
DK 1231 @ 4.3499 12/31 @ T4.0805 1231 @ ,4.0770
Baggie Tare WA., g. 4.0559 3.8600 _ . 3.8310
Filter Tare Wt., g. 0.2756 0.2176 10.2182
DRY PARTICULATE WT., g. 0.0784 0.0029 10.0278
Sample ID/Container # R/ 298 R/ 300 R/ 302
. init. date date date ‘
0K 0103 @ 3.9252 01/03 3.7188 01/03 '3.8199
DK 1231 @ 3.9252 1231 @ 3.7186 1231 @ 3.8198
Tare Wt., g. 3.9213 3.7158 . 3.8096
SAMPLE WT., g. 0.0039 0.0028 0.0102
Total Farticulate., mg. 22.3 57 38.0
Blank Residue, mg. { 50 mi) 0.1 ( 115 mi) 0.2 75 ml) 0.2
TOTAL PARTICULATE CATCH, mg. @ @
Blank Beaker # 2003 —~Legend— Sample Descnbtiarjvj
Final wt., mg. 99546.3 @ = Final Weight )
Tare wt., mg. 99545.9 F = Filter R = Rinse Run # Color Loading
Residua, mg. 0.4 '
Volurne, ml/. 200 - 2 3 23
1 = Light 2 = Medium - 23 23 .
Conc., mg/mi _ 0.002 3 = Heavy or Dark - 163 23 .

Notes and comments:
Predorninate color of samples is: Very light Tan-Grey
Date of full balance span 12/30/91




PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name: MARTIN MARIETTA EEl Refk 3684
Sampling Location: Inlet/Outlet Crusher |
Date Received: 12/20/91 Date Analyzed: 01/03/92
Run Number IN/WET/2/12-11 OUT/WET/2/12-11 IN/WET/3/12-11
Sample 1D/Container # F/303 F/ 305 F /307
init, date date date |
DK 01/03 4.0655 01/03 '\4. 2830 01/03 1 3.8353
DK 12/31 @ 4.0652 12/31 @ 4.2825 1231 @ ‘f 3.8349
Baggie Tare Wt., g. 3.7791 4.0135 1 3.5537
Filter Tare WL., g. _ 0.2786 0.2643 - 0.2760
DRY PARTICULATE WT., g. 0.0075 0.0047 . 0.0052
Sample ID/Container # R/ 304 " R/306 R/ 308
init, date date date :
DK 01/03 3.9008  01/03 3.7671 0103 3.8517
DK 12/31 @ 3.9007 12/31 @ 3.7668 1231 @ 3.8516
Tare Wt., g. 3.8974 3.7584 : 3.8493
SAMPLE WT., g. 0.0033 0.0084 10.0023
Total Particulate., mg. 10.8 13.7 7.5
Blank Residue, mg. { 50 mi) 0.1 ¢« 80 mi) 0.2 | 40 mi)] . 0.1
TOTAL PARTICULATE CATCH, mg. ;
Blank Beaker # 2003 ~Legend— Sample Descﬁptiab
Final wt., mg.  99546.3 @ = Final Weight ;
Tare wt., mg. 99545.9 F = Filter R = Rinse Run # Color Loading
Residue, mg. 0.4 —_— !
Volume, mi, 200 - 23 1 63
1 = Light 2 = Medium - 023 82 3
Cone., mg/ml. : 0.002 3 = Heavy or Dark - 023

23

Notes and comments:
Predominate color of samples is: Off White
Date of full balance span 12/30/91



PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name: MARTIN MARIETTA EEl Ref# 3684

Sampling Location: Inlet/Outlet Crusher

Date Received: 12/20/91 Date Analyzed: 01/03/32
Run Number IN/DRY/2A/12-12 OUT/DRY/2A/12-12 IN/DRY/3A/12-12
Sample ID/Container # F /291 F /293 F/295
init. date date date ‘
DK 0103 4.0292 01/03 4.1519 0103 . 3.9555
DK 12/31 @ 4.0288 1231 @ ™4.1518 1231 @  3.9554
Baggie Tare WL., g. 3.7598 3.8575 ' 3.6824
Filter Tare WL., g. 0.2664 0.2752 - 0.2721
DRY PARTICULATE WT., g. 0.0026 0.0191 ; 0.0009
Sample ID/Container # R/292 R/ 294 R/ 296
. init, date date date '
DK 01/03 3.7834 0103 @ 3.9436 01/03 ' 3.9475
DK 12731 @ 3.7830 1231 @ 3.9436 1231 @ ' 39472
Tare Wi, g. 3.7813 3.9371 b 3.9466
SAMPLE WT., g. 0.0017 0.0065 . 0.0006
Total Particulate., mg. 4.3 25.6 : 1.5
Blank Residue, mg. { 75 mi) 0.2 ¢ 70 mi) o1 55 mi) 0.1
TOTAL PARTICULATE CATCH, mg. @
Blank Beaker # 2003 —Llegend— Sample Description
Final wt., mg. 99546.3 @ = Final Weight .
Tare wt., mg. 99545.9 F = Filter R = Rinse Run # Color Loading
Residue, mg. 0.4
Volume, ml. 200 . @23 @23
1 = Light 2 = Medium - 13 (@23
Conc., mg/mi 0.002 3 = Heavy or Dark . D23 @23
Notes and comments: _
Predorninate color of samples is: Very light Grey
Date of full balance span 12/30/91




PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name:; MARTIN MARIETTA EEl Ret# 3684
Sampling Location: Inlet/Outlet Crusher
Date Received: 12/20/91 Date Analyzed: 01/03/92
Run Number OUT/WET/3/12-11
Sample ID/Container # F/309
init, date
DK 01/03 4.1571 -~
DK 12/31 @ 4.1568 )
Baggie Tare W., g. 3.8378
Fifter Tare Wt., g. 0.2775
DRY FPARTICULATE WT.,, g. 0.0415
Sample ID/Container # R/310 3
init. date 1
DK 01/03 3.7577 ‘
DK 1231 @ 3.7576 :
Tare Wt., g. 3.7530 l
SAMPLE WT., g. 0.0046 ‘
Total Particulate., mg. 46.1
Blank Residue, mg. { 50 miy 0.7
TOTAL PARTICULATE CATCH, mg.
Blank Beaker # 2003 —Legend— Sample Descriptiah
Final wt., mg. 99546.3 @ = Final Weight !
Tare wt., mg. 99545.9 F = Filter R = Rinse Run # Color Loading
Residue, mg. 0.4
Volume, ml, 200 . Q23 16y
1 = Light 2 = Mediun - 123 123
Conc., mg/mi : 0.002 3=

Heavy or Dark - 123 123

Notes and comments:
Predominate color of samples is: Light Grey
Date of full balance span 12/30/91




Analytical and Consulting Chemists
DATE RECEIVED 01-20-92 1316 South Fifth Street
PRTE SRCORTED 01-30-92 Wilmington, N.C, 28401

(919) 7639793

‘)xfofg Laboratories, Inc.

PAGE 1 OF 1

ENTROPY ENVIRONMENTALIST INC. P.O0. # 1983-3684
P. 0. BOX 12291

RESEARCH TRIANGLE PARK, NC 27709-2291

ATTENTION: RICHARD TEBEAU

SAMPLE DESCRIPTION: CRUSHED GRANITE

1. GAR/WET/1/12-10

2. GAR/DRY/2/12+-9 "
3. SR/WET/3/1-6

4. SR/DRY/2/12-19

5. METHOD CODE SW846-

RESULTS

. 1 2 3 _a -
cadmium, as Cd, ug/g <3.80 <3.67 <2.25 «3.85 7131
Nickel, as Ni, ug/g 315 628 35.1  19.2 752#
Lead, as Ph, ug/g 75.4 81.8 27.8 30.6 742£

Q&?;Eﬂ‘mz@

ROGER C. OXFORD, CHEMIST




INTERLABORATORY SAMPLE TRANSFER
RECORD OF CUSTODY

Please include this form with the final (typed) results, and

whenever the final results are faxed.

The samples referenced in Entropy Environmentalists Inc. purchase;

order No. ’CT\Q R -'3 (;8’-‘ were shipped via Pov\u

on |- \7=972 /O ~

by L/ E%H .

The samples were received at C) L T

on | -20-G> by TV .

Note any broken seals, leakage, spillage, or damage to samples

(if discrepancy, indicate seal No., jar No., sample No., etc.).

L-0012 rev. 8-91

ENTROPY



APPENDIX F.
Audit Data Sheets



SAMPLING EQUIPMENT AUDIT
Plant Name “bl"\'.\n Wbﬂd"a

Job No. Zb’tpz

city/state 0NEr, NC

auditor(s) _GC7
Test Loc. Lowsy DA \d O‘@ CILG‘\Q.F Date qu 9/
| BAROMETER
| Entropy In-House Ref. Barometer "Hg vs Field Barometer "Hg
E Date Compared Dev. "Hg (Max. Allowable Dev.: * 0.1 "Hg)
Ref. Therm. Initial Allowable L
Ambient Temp., °F Deviation Audit
From Ambient Ambient Temperature, °F OK_(V)
THERMOMETERS * ;
Dry Gas Meter * 5.4 °F (Meterbox No. ) ‘
Impinger Exit * 2.0 °F
Filter Box + 5.4 °F

* Adjust thermometer until acceptable. If it cannot be
up. If no backup, record ambient temperature indicat
mometer and label with correction factor (indicate):

adjusted, use as back-
ed by unadjusted ther-

THERMOCOUPLES

-

Allowable Deviation from Ambient:

v v v
TC No./ °F OK|TC No./ °F OK|TC No./ °F OK|TC No.

8.0°F* (% 2.0°F)**

/ / [

v ;‘\/
[ °F OK|TC No./ °F_ OK
/ / ‘

*
* %

+

+

8.0 °F = 1.5% of ambient absolute temperature
(£ 2.0 °F if used in saturated or water droplet-l

aden gas stream.)

ISOKINETIC METERBOX I.D. _/{/ . Gamma (Y) - 787/ ane /- 772 ”
As Applicable (check): Zero Magnehelics? Zero/Level Manometer? ‘

Audit Gamma Acceptable (bétween lower & upper limits)?

-2 ‘ - ]
Barometric Pressure (Ppg,) S0 0 Auditor F—Cé? Date 99{:; ?/‘
Dry Gas Meter Meter Lower and Upper “
Reading Temperature Limits for
(Cubic Ft.) (°F) Audit Gamma
rinal 7€ ).} 75 | Final 9 0.06 » vy = 2 %76/
tnitial 7857 £ Initial _ &£ 72 1.06 »y = /. 028 F
Dry Gas Volume Average Run Time
Metered Meter Temp. (Base = 10)
(Cubic Ft.) (°F)
o (Minutes) (Seconds)
~
v = 73 me &7 o o
1/2
(Min. + (Sec. / 60)]) [0.0319 (Tm + 460) i|
YC T e —— -
Vm Phar
/ ) 1/2 1
( + (___J | 60)) 0.0318 ( §7 + 460 ‘1
v = el 1 20)] 0.0 L2 350 | L ) b2 82
7 5’} ‘;’0 . Audit Gamma
. C ‘

(V) /Yes

No

F-1113 9-91

ENTROPY



SAMPLING EQUIPMENT AUDIT f}
plant Name "IN \MNQ.&(Q Job No. g&’éfzg

City/State (mmef . QC' Auditor(s) @C{? 1
. Test Loc. VF,P(‘/L Inb_* +2 CRUSV\B(" Date 9 ﬂﬂ' ?ﬁ
BAROMETER ‘
Entropy In-House Ref. Barometer "Hg wvs Field Barometer "Hg
Date Compared Dev. "Hg (Max. Allowable Dev.: % 0.1 “Hg)
Ref. Therm. Initial Allowable
Ambient Temp., °F Deviation Audit

From Ambient Ambient Temperature, °F oK (V)
THERMOMETERS * :

Dry Gas Meter £ 5.4 °F (Meterbox No. )
Impinger Exit * 2.0 °F
Filter Box * §.4 °F

* Adjust thermometer until acceptable. If it cannot be adjusted, use as back?
up. If no backup, record ambient temperature indicated by unadjusted ther-—
mometer and label with correction factor (indicate):

THERMOCOUPLES Allowable Deviation from Ambient: * B8.0°F* (z 2,0°F)**

v v v v v
TC No./ °F OK|TC No./ °F OK|TC No./ °F OK|TC No./ °F OK|TC No./ °F OK
|

A — / — / / /

— — A

* + 8,0 °F = * 1.5% of ambient absoclute temperature.
** (£ 2,0 °F if used in saturated or water droplet-laden gas stream.)

ISORINETIC METERBOX I.D. _[f/Y/ Gamma (Y) ¢ 994g” ane /. Bp 2.

As Applicable (check): Zero Magnehelics? ¢ Zero/Level Manometer? ‘
Barometric Pressure (Ppay) 50.0 Auditor FCQ Date Z ﬂ;fﬂ
Dry Gas Meter Meter Lower and Upper ‘
Reading Temperature Limits for
(Cubic Ft.) (°F) Audit Gamma
Final _H ). 43 | rinal Yy - 0.96 * Y = _« 757 ouf
tnitial 1 9Y.05 | mniciar €87 1.06 » y = 1039557
Dry Gas Volume Average Run Time
Metered Meter Temp. (Base = 10)
(Cubic Ft.) (°F)
(Minutes) (Secondsa)
e
Vm = . 57'5 T™m = 7/ 4] o
i/2

(Min. + (Sec. / 60)] [0.0319 (Tm + 460) ]

vm Ppar

1/2 -
(. JO  + (__ ¢ [ 60)) | 0.0319 ¢ 9/ + 460y . 77&7"—?:

Yo = = LZFEL
‘ =7 e5¢ goé Audit Gamma

Audit Gamma Acceptable (between lower & upper limits)? (V) "/;:a No

F-1113 9-91
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List of Participants




KEY PERSONNEL

The key personnel who coordinated the test program and their te]ephohe
numbers are: ‘

e Mr. Solomon Ricks

Field Test Coordinator, EMB 919/541-5242
¢ Mr. Dennis Holzschuh

Field Test Coordinator, EMB 919/541-5239
e Mr. Horace Wilson

Martin Marietta Corporate Contact 919/781-4550
¢ Mr. Steve Witt

Martin Marietta Corporate Contact 919/781-4550
e Mr, John Richards, Phd, P.E.

Project Manager, Entropy 919/781-3551
e Mr. Todd Brozell

Field Test Director, Entropy 919/781-3551

e Mr. William Kirk
Meteorological and Process
Data Coordinator, Entropy 919/781-3551

e Mr. Harold Lee
Field Engineer and Teamleader, Entropy 919/781-3551
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METHOD 201A (PM-10)
Standard Operating Procedures Manual

September 5, 1991
Jeff Kunstling
Rev'n 3% 1.0
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METHOD 201A

DETERMINATION OF PMig EMISSIONS
(Constant Sampling Rate Procedures)

APPLICABILITY AND PRINCIPLE.
Applicability.

This method applies to the in-stack measurement - of
particulate matter (PM) emissions equal to or less than an
aerodynamic diameter of nominally 10 um (PMyg) from
stationary sources.

Principle.

A gas sample is extracted at a constant flow rate through an
in-stack sizing device which separates the PM;g particulate
from the rest of the particulate matter. Variations from
isokinetic sampling conditions are maintained within well
defined limits. The particulate mass is determlned
gravimetrically after removal of uncombined water.

APPARATUS.

Sampling train. This method can be performed using5 an
apparatus similar to Method 5 or similar to Method 17. ‘

Probe nozzle. Use stainless steel nozzles provided w1th
the cyclone.

PM;o sizer. Use stainless steel cyclone particle sizer.

In stack filter holder. Use 63 mm stainless sﬁeel
filter holder that matches with the in-stack cyclone.

For saturated sources, heat wrap is needed for  the
nozzle, cyclone and filter holder. ‘

Pitot tube. Use the modified S-type Pitot tubes that
are extended and widened to accommodate ‘the
cyclone/filter holder assembly.

Probe liner. Use stainless steel or glass linerJ If
possible, use the stainless steel liner because  the
glass liners tend to break easily with the particle

sizer attached. Probe should be heated to avoid
condensation.

Depending on what sampling train is wused, either a
filter by-pass and heated filter compartment will be
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used for the Method 5 type train or metal L's, metal
U's, and a vacuum jumper will be used for the Method 17
type train.

2.1.8 Differential pressure gauge, condenser, metering
system, barometer, gas density determination equlpment.
Same as for Method S.

2.2 Sample recovery.

2.2.1 Use nylon bristle brushes with stainless steel wire
shafts and handles, properly sized and shaped for
cleaning the nozzle, sizing device, probe liner, and
filter holder. f

2.3 Analysis. Same as in Method 5.

3. REAGENTS. (Same as for Method 5)

3.1 Sampling.

3.1.1 Filters. Use glass fiber filters exhibiting at least
99.95% efficiency (<.05% penetration) on 0.3 mlcron
dioctyl phthalate smoke particles. :

3.1.2 Silica gel. Use indicating type 6 to 16 mesh.
3.1.3 Water. Use distilled water.

3.2 Sample recovery.

3.2.1 Acetone - reagent grade (<.001% residue)

3.3 Analysis.

3.3.1 Desiccant. Use indicating type such as anhydrous
calcium sulfate. :

4. PROCEDURE.

4.1 Pretest preparation. (Same as for Method 5)

4.2 Cyclone/Filter Holder Assenbly.

4.2.1 The two filter holders we use require two dlfferent
sizes of filters. Some filters fit both filter holder
assemblies, and some only fit one or the other. Thls
information can be found on the petri dishes that 'the
filters come in. Special attention must be given to ‘the
filter size when assembling the filters.
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4,3

Site

Open the filter holder and place the filter on the
filter support screen. (Note: One of the filter holders
has a removable filter support screen that is rough on
one side and smooth on the other. This screen needs to
be placed so that the filter rests on the smooth side.)

Assemble the filter holder and cyclone, mak;ng sure
that the Viton O-rings are in good condition, :and
tighten all the connections securely. Teflon tape may
be needed to insure a good seal; however, this needs to
be done very carefully. If any of the tape is exposed
to the inside of the cyclone or filter holder, it will
tear off and catch on the filter, possibly v01ding the
run. Therefore, extreme care must be taken to insure

that only the outer threads are wrapped with the Teflon
tape.

Remove the sticker containing the filter number and
tare weight from the petri dish and place it on the
filter holder.

Once the nozzle has been selected and attached to' the
cyclone, leak check the entire train from the nozzle
back. The cyclone/filter holder assembly is going to
leak quite a bit, so the rest of the train needs to be
in very good shape. The cyclone/filter holder assembly
will be removed prior to the post-test leak check, S0
if the pre-test leak rate is at or below 0.02 cfm w1th
the majority of the 1leak being attributed to |the
cyclone/filter holder assembly, there should be no
problem in obtaining a good run.

Requirements.

Use a sampling port diameter of 6 inches. This is
required for nozzle diameters greater than 0.16 1nches
and preferred in all cases.

Cross. sectional area of the sampling assembly must: not
be greater than 3% of the duct. The cross sectional
area of our sampling assembly is 18.75 square inches.
This translates into a minimum duct sizes of 28.25"
diameter for a circular duct or 625 square inches for a
rectangular stack (about 25" by 25"). For smaller
ducts, sampling is still possible using a Method 2A
type setup with a standard Pitot.

For saturated sources, use heat wrap ¢to heat the
cyclone/filter assembly to S0°F above the stack
temperature. |
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4.4 Preliminary determinations. Same as Method 5 except use the
directions in this method for nozzle size selection and
sampling time.

4.4.1 The maximum number of traverse points for any location
shall be 12. Use the standard Method 1 procedure for a
12 point traverse to determine the location of these 12
points. (See Section 10.1)

4.4.2 Preform a preliminary traverse, recording the velocity
head (AP) and the stack temperature (tg) at each point
on a Air Flow Rate Determinations (Method 2) Qata
sheet. (See Section 10.2)

4.4.3 Using the laptop computer with the "PM1OCALC" file
loaded, enter the average AP and average tg from the
preliminary traverse along with the other required data
such as moisture, pressure, etc. A listing of all the
equations that are wused is presented in . the
calculations section.

4.4.4 The computer will give information such as AH,
AHg 4500, AHg-50°, and the desired nozzle diameter
which are to be recorded on the Method 201A field data
sheet. (See Section 10.6)

4.4.5 Choose the two nozzles from the nozzle box closest in
diameter to the desired nozzle diameter (one higher |and
one lower) and enter them into the computer one at a
time where the nozzle selected is asked for. Record
onto the data sheet the APpjn and the APpay that the
computer calculates for each nozzle. |

4.4.6 Examine the range of APs from the preliminary traverse
and select the nozzle which best incorporates the range
of APs. Ideally, all 12 points should fall between the
APpin and the APpay of one of the nozzles; however, it
is permissible to have one point fall outside the range
if the isokinetics for the run are between 80% and
120%. If neither nozzle meets these condltlong, a
nozzle change during the run will be required.

NOTE: See section 4.6.1 on nozzle changes.

4.4.7 Calculate the dwell time for the first point using. the
equation presented in section 7.1.15. Calculate the
dwell time for all subsequent points using the equation
presented in section 7.1.16.

NOTE: The method calls for the calculation of the dwell
times as you proceed through the test. When the probe
is moved to the next point, the AP is read and then
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used to calculate the dwell time for the point.
However, in order to simplify matters and to make the
run more predictable, we have elected to use the APs
from the preliminary traverse to calculate the dwell
times and assume that they remain essentially constant
during the run. The benefits of this are that it allows
us to calculate and check the dwell times for Jeach
point prior to testing, and it also eliminates the
p0551b111ty of points unexpectedly dropping out of the
nozzle's range.

4.5 Sampling.

4.5.1

4,5.190

Preform a pre-test 1leak check through the entire
sampling train. |

Allow the 5121ng device to reach stack temperature by
placing it in the stack for 20 to 30 minutes prlor to
the run.

Position the probe at the first sampling point | and
begin sampling at the AH determined by the computer.

Record the appropriate data ontoe the field data sheet-

NOTE: Record the AP and tg from the preliminary
traverse onto the field data sheet for j the
corresponding points. The AP and tg actually
encountered during the run need not be recorded.

After the dwell time for the first point has elapsed
move on to the next point using the same AH.

NOTE: See section 4.6.2 on changing the AH.
Continue until all points have been sampled.

At the conclusion of the run, remove the cyclone/filter

holder assembly BEFORE performing the post-test  leak
check.

After removing the cyclone/filter holder assembly, keep
it in an upright position (cyclone up, filter down) and
cover the openings with tape until it has cooled enough
to clean. See section 4.7 on sample recovery.

Leak check the train from the front of the probe llner
back at the highest vacuum observed during the run.

If a Method 17 type train is being used, drain the
umbilical.
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4.6 Special Cases.
4.6.1 Nozzle Change During The Run.
1. If there is more than one point with a AP that is

out of the range of the selected nozzle, a noz;lee
change will be required during the run. 1

2. Sample all the points within the range of ‘the
selected nozzle, skipping over the points t;hat
fall outside of the range. ;

3. After all the points that are within the nozzles
range have been sampled, stop the run and remove
the probe from the stack. As soon as the nozzle
has cooled enough to handle, remove the nozzle and
replace it with the next nozzle. Do NOT preform a
leak check. :

4, Tape over the old nozzle and place it aside té be
cleaned up with the cyclone catch after the run.

S. Position the probe at the first traverse point
that has not yet been sampled and is in the new
. nozzles AP range. Allow the cyclone/filter holder
assembly to reach stack temperature and resume
sampling AT THE SAME AH. i

6. The points sampled with the new nozzle must be
clearly noted on the data sheet. Changing ' the
nozzle diameter requires the isokinetic sampling
rate for the run to be calculated as a time
weighted average of the isokinetic sampling rates
achieved during each segment of the run inveolving
a different nozzle. To do this the exact points
using each nozzle must be known. ) ‘

7. If three or more nozzles are required, repeat ithe
same procedure for each of the nozzles used.

4,6.,2 AH Change During The Run.

1. In general, the entire run will be done using:‘ the
same AH, even if the nezzle is changed.

2. The only time the AH is changed is if the stack
temperature at a sampling point varies by more
than 50°F from the average stack temperature that
was determined by the preliminary traverse.

. | 3. During the preliminary calculations, values yere
obtained for AHy4sgc and AHg-gge and recorded on
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the field data sheet. These are the respective
values that are to be used for AH if the stack
temperature is S50°F higher or lower than @ the
average stack temperature.

If a point with a 50° temperature variation is
encountered during the run, adjust the meter box
to the appropriate temperature adjusted value for
AH at the beginning of the point. ‘

If the next point is back within 50°F of the
average stack temperature, go back to the original
AH. : ‘

6. Changing the AH will not have an effect on‘i the
way that the isokinetics are calculated. ‘

4,7 Sample Recovery.
4.7.1 Assemble the required clean-up centainers.

1, Quart jar originally containing the 200 ml H3O.
2. Plastic bottle originally containing silica gel.
: 3. Pint jar labelled "nozzle and cyclone rinse."
. 4. Pint jar labelled "2 in. filter front half rinse."
5. Small jar labelled "2 in. filter."

4.7.2 Pour the H,0 from the impingers back into its oricjinal
quart jar, weigh, and record.

4.7.3 Pour the silica gel back into its original container,
weigh, and record. :

4.7.4 Keeping the cyclone/filter holder assembly upright
(cyclone up, filter down), remove the top plate with a
wrench. The "turn around cup" is the small cup-like
piece attached to the top of the cyclone. Rinse the
turn around cup's interior surface with acetone’ into
the jar labelled "2 in. filter front-half rinse." Rinse
the exterior surface of the turn around cup and the
remaining interior surface of the top into the jar
labelled "nozzle and cyclone rinse." ‘

4,7.5 Disassemble the cyclone and rinse the inside of the
cyclone and the nozzle with acetone into the jar
labelled "nozzle and cyclone rinse." Any particulate

inside the bowl goes into the nozzle and cyclone rinse
jar. ‘

4.7.6 Disassemble the 2 inch filter holder. Clean-up the
. filter dry into the jar labelled "2 in. filter." If
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5.
5.1

5.1.1

5.1.2

7.1.2

Teflon tape was used on the threads, be careful noq to
include any with the catch. :

Rinse the front half of the of the 2 inch fi}ter holder
and the interior of the cyclone exit tube with acetone
into the jar labelled "2 in. filter front half rlnsq".

ANALYSIS.

Laboratory Analysis Procedure.

Determine the non-PM;,y catch gravimetrically from 'the
nozzle/cyclone rinse.
Determine the PM;p catch from the 2" filter.
Determine the PM;q catch from the front half rinse and
add it to the filter catch to obtain the total PM;o
catch.

CALIBRATION.

Pitot Tube, Metering System, Probe Heater, Temperature

Gauges, Leak-check of Metering System, and Barqmeter. Same
as in Method 5, Sections 5.1 through 5.7 respectively.

Ccyclone and Nozzle Combination. Meets design specifications
- no calibration necessary. :

CALCULATIONS.
Pre~test Calculations.

Absolute Pressure, Pg

g
0
|

Pg = Stack Absolute Pressure (in. Hg])
= Stack Static Pressure (in. H30) '
Ppar = Ambient Barometric Pressure [in. HO0] i

Molecular Weight, My

My = Mg(1-By) + 18By

My = Molecular Weight of Stack Gas, wet basis
(1b/1lb-mole]) _

Mg = Molecular Weight of Stack Gas, dry basils

.44 (%C0O5) + .32(%05) + .28(%Ny + %CO)
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7.1.3

By =

(use 29 1lb/lb-mole] .
Fraction Moisture Content (fraction H30]

Average Velocity Head, APayg

APayg = L[ (aP;)%:%12/n

APayg = Average VelocitytHead [in. H0)

APj3
n=

= Velocity Head at i Traverse Point (in. H50]

number of traverse points

Viscosity, u

b= 152.4 + 0.255tg + (0.00569tg)?

#=
ts
By

+ 0.5315(%05) - 74.14By

Viscosity [micropoise]

Average Stack Temperature [°F] '
Fraction Moisture Content [fraction H30]

Cyclone Flow Rate, Q¢

0.002837u[ (tg + 460) /MyPg]) 02947

Cyclone Flow Rate [ft>/min (ACFM) ]

Viscosity [micropoise])

Hnu

Average Stack Temperature [°F)
Molecular Weight, wet basis [lb/lb-mole]
Stack Absolute Pressure [in. H30]

Desired Nozzle Dijiameter, Dpg

Dng = 0.206Qc°°°[(Pg) (My) / (tg + 460)(APavg)]°'25

Dnq = Desired Nozzle Diameter (in.]

tg

Cyclone Flow Rate [ACFM] _

Stack Absolute Pressure (in. HQg]
Molecular Weight, wet basis [lb/lb-mole]
Average Stack Temperature [°F]

APayg = Average Velocity Head (in. H30]

Average Stack Gas Velocity, vg

I

(85.48) (Cp) [(tg + 460) (APavg)/ (Pg) (My)]

Average Stack Gas Velocity, (ft/sec] .
Pitot Coefficient ([Use .84 for S-Type Pitot]
Average Stack Temperature [°F]

APayg = Average Velocity Head [in. H50]

Stack Absolute Pressure [in. HQg]
Molecular Weight, wet basis [lb/lb-mole]
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7.1.8 Orifice Pressure Head Required, AH
AH = ((Qc) (1-By) (Pg) / (t5+460) 12
*[(tq+460) (Mg) (1.083) (AHa) / (Ppar) ]

AH = Orifice Pressure Head [in. H50)

Qc = Cyclone Flow Rate (ACFM) ]

By = Fraction Moisture Content [fraction H50)

Pg = Stack Absolute Pressure [in. Hg]

ts = Average Stack Temperature [°F)

tm = Meter Box Temperature [°F]

My = Molecular Weight, dry basis (29 lb/lb-mole)

AHg = Orifice Pressure Head € 0.75 c;m (in. H50]
Phar = Ambient Barometric Pressure [in. Hg]

~ Solve for tg, tg + 50°F, and tg - S0°F.
7.1.9 Nozzle Velocity, vp

(3.056) (Qc) / (Dia) 2

<
o
Il

Vn = Nozzle Velocity [ft/s)
= Cyclone Flow Rate [ACFM]
Dia = Diameter of nozzle [in]

- Solve for the two nozzles closest to Dpg

7.1.10 Percent Isokinetic, I
I = (100)(vn)/vs
I = Percent Isokinetic (%)
vn = Nozzle Velocity [ft/s])
Vs = Average Stack Gas Velocity [ft/s])

- Solve for each of the two nozzles
7.1.11 Minimum Velocity, wvpin
First, calculate Rpyjp:

Rmin = 0.2457 + [0.3072
- (0.2603)(Qc)g'stu)/(vn)1°51°'5

If Rpjn < 0.5 or is an imaginary number,
- use Equation 1.
Otherwise use Equation 2.

vn(0.5)
vn(Rmin)

1.  Vmin
2. Vmin

Rmin = Interim Value
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Vmin = Minimum Velocity [(ft/s]

Vph = Nozzle Velocity (ft/sl

Qe = Cyclone Flow Rate [ft~”/min (ACFM)]
4 = Viscosity [(micropoise]

- Solve for each of the two nozzles
7.1.12 Minimum Velocity Head, APpin
APpin = 1.3686/10000[ (Pg) (My) / (Eg+460) ][ (Vpin) (Cp) 1

APpipn = Minimum Velocity Head [in. H30]
s Stack Absolute Pressure (in. Hg]
My = Molecular Weight of Stack Gas, wet basis
(1b/lb-mole]
tg = Average Stack Temperature (°F)
Vmin = Minimum Velocity (ft/s)
Cp = Pitot Coefficient ([Use .84)

-

-~ Solve for each of the two nozzles !
7.1.13 Maximum Velocity, vpax
First, calculate Rppy:

Rmax = 0.4457 + [0.5690
+ (0.2603>(Qc)g'S(u)/(vn)1'51°'5

If Rpayx > 1.5, use Equation 1.
Otherwise, use Equation 2.

vn(l.5)
Vn (Rmax)

|

<
=)
w
x

nn

Rpax = Interim Value

= Maximum Velocity ([(ft/s]

Vvn = Nozzle Velocity [ft/s;

Qc = Cyclone Flow Rate [ft“/min (ACFM)]
s = Viscosity [micropoise)

<
=}
i
"
l

-+ Solve for each of the two nozzles

7.1.14 Maximum Velocity Head, APpay

APpay = 1.3636/10000((135)(Mw)/(ts+460)][(vmax)(cp)]2

APpay = Maximum Velocity Head ([in. H50]

= Stack Absolute Pressure (in. Hg] )
Molecular Weight of Stack Gas, wet basis
(l1b/lb-mole]
tg = Average Stack Temperature [°F]
Vmax = Maximum Velocity (ft/s]

'
£
i
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Cp = Pitot Coefficient [Use .384)
~ Solve for each of the two nozzles
7.1.15 Dwell Time for First Traverse Point, 73

#1 = [AP'1/AP'aygl?* 2 [fror/n]

§y = Dwell Time, First Traverse Point [min]

AP'; = Velocity Head at First Point ([in. H30]
(from pre-test traverse)

AP! avg = Average Velocity Head [in. H0]

f+ot = Total Run Time (min)]

n = Number of Traverse Points [should be 12 pts.]

- Round Dwell Time to the nearest 15 seconds.
7.1.16 Dwell Time for Subsequent Points, fp
n = 8,(AP',/AP' )05 n={2,3,4,...12}
9y, = Dwell Time on Traverse Point n ([minutes]
n = Number of Subseguent Points [points 2 through 12]
§1 = Dwell Time, First Traverse Point [minutes]
AP'p = Velocity Head at Traverse Point n [in. H;0] .
AP'ayg = Average Velocity Head (in. H30] |

- Round Dwell Times to the nearest 15 seconds.

7.2 Post-test Calculations.

NOTE: Use values from the actual test conditions with
the exceptions of the AP and the Tg which are to be
taken from the preliminary traverse.

7.2.1 Stack Gas Viscosity, ug
Bg = €1 + CaTg + C3Tg® + Cyuf0y - CgBysg
sg = Stack Gas Viscosity [micropoise]
Cqy = 51.05 micropoise
Cy = 0.207 mlgropolse/°R
Cy = 3.24%10 mlcropOLSe/°R2
Cq4 = 53.147 micropoise/fraction 0O,
Cg¢ = 74.143 micropoise/fraction H50
Tg = Average Absolute Stack Temperature [°R]

fo> = Stack Gas Fraction 05 by volume, dry basis M
Bys = Moisture Fraction of Stack Gas (fraction 02]

7.2.2 PM;o Flow Rate, Qg |

Qs = [(Ts/K1Ps][Qs(std) * Yw(std)/f)
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Qg = Total Cyclone Flow Rate [ft3/min]
(at wet cyclone conditions)
Tg = Average Absolute Stack Temperature [°R]
Ky = Constant (17.64 °R / in. Hg)
Pg = Absolute Stack Pressure (in. Hg]

Qs (std) = Total Cyclone Flow Rate [dscf/min]
(at standard conditions)

VW(std) = Volume of Water Vapor in Gas Sample [scf]
(at standard conditions)

§ = Total Sampling Time (minutes])

7.2.3 Molecular Weight of Stack Gas, My

Mw = Mg(1l-Bys) + 18.0(Bys)

My = Molecular Weight of Stack Gas [lb/lb-mole])
(Wet Basis)
Mg = Molecular Weight of Stack Gas [lb/lb-mole]

(Dry Basis)
Bys = Moisture Fraction of Stack Gas [fraction 02]‘

7.2.4 Aerodynamic Cut Size, Dgg

. | Dso = AL(ts+460)/ (My) (P) 10299 (ug) /(2g)1°-70%%

Dsg = Aerodynamic Cut Size (um) '
B = Constant [0.15625 for English units]

tg = Average Stack Temperature (°F] .
My, = Molecular Weight of Stack Gas, wet basis
[1lb/lb~mole]
Py = Stack Absolute Pressure [in. Hg]
7.2.5 Percent Isokinetic, I, ‘
I = 100(t5+460)Vn(std)P(std)/60(T(std)) VséAnPs(1-By)
I = ‘

Percent Isokinetic (%)
tg = Average Stack Temperature [°F]
Vm = Volume of Gas Metered (dscf]
P(std) = Standard Pressure [29.92 in. Hg]
(StdL = Temperature Standard (537 °R]
verage Stack Velocity (ft/sec]
¢ = Total Run Time ([minutes]

Ap = Nozzle Area [ft?] = (m/144) (Dp/2)2

Dp = Nozzle Diameter [ln.]

Pg = Stack Absolute Pressure [(in. Hg]

By = Fraction Moisture Content (fraction H30]

7.3 Acceptable Results. The results are acceptable it the
. following two conditions are met:
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The aerodynamic cut size, Dgg, must be between 9.0sm
and 11.0um (9.0um < Dgg = 11.0um).

No sampling points are outside of APpjn and APpay OR
the isokinetic rate, I, is between 80% and 120%
(80% = I = 120%) and no more than one sampling po:.nt
is outside of APpjn and APpax-

8. QUALITY CONTROL.

8.1 Visual Inspection. Examine the Pitots, nozzle, cyclone, “and

filter holder prior to testing for any visible s:.gns of
damage or wear.

8.2 On-site dry gas meter audit. Prior to testing preform an on-
site dry gas meter audit to check the calibration values of
the volume metering system. This is the usual 10 m:.nute
audit for any meter box (See section 10.4).
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9.0 DIAGRAMS.

CYCLONE DIAGRAM
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10.0

10.1

10.2

10.3

10.4

10.5

10.6

DATA SHEETS

Sampling and Velocity Traverse Point Determination
EPA Method 1

Air Flow Rate Determinations
EPA Method 2

Field Test Log.
On-site Dry Gas Meter Audit.
Sampling Equipment Calibration Checklist.

Method 201A (PM-10) Field Data Sheet.



Sampling and Velocity Traverse Point Determination
EPA Method 1 ‘

PLANT NAME
CITY, STATE
SAMPLING LOCATION

NQ. OF PORTS AVAILABLE
NO. OF PORTS USED
PORT INSIDE DIAMETER

DISTANCE FROM FAR WALL TO OUTSIDE OF PORT
© NIPPLE LENGTH AND/OR WALL THICKNESS
DEPTH OF STACK OR DUCT

DRAW HORIZONTAL LINE THROUGH OIAMETERS

It more than 8 and 2 diameters ang‘j if_ duct
dia. i3 leas than 24, use 8 or 9 points.

VELOGITY PARTICULATE
DIAMETERS 1
UP  DOWN |
8-+ 2.0 ! e
NN o Rizy
N2 N 7 1.78 A8

\\\\\ 6 1.8 18

5 128 NN

16 |
STACK OR DUCT WIDTH (IF RECTANGULAR) 2’ or 25
EQUIVALENT DIAMETER: 2 0.5 :
Dg = 2 BEDPETPTH xw.V‘V)!rDHTH . 2 ) ( L o
H + ( + )
DISTANCE UPSTREAM DOWNSTREAM n{suuce
% OF DISTANCE !
FROM PORTS TO
PQINT | DEPTH WALL OF PORT
DIAMETERS
STACK/DUCT AREA = a IN? ;
LOCATION OF POINTS IN CIRCULAR STACKS OR DUCTS 3
4 & 8 10 12 14 18 18 20 22 24
1 5.7 4.4 32 26 21 1.8 1.6 1.4 1.3 1. 1.1 4
2]25.0 146 10,5 8.2 87 57 49 44 28 25 3.2
a|75.0 29.6 19.4 146 1.8 9.9 8.5 7.5 €7 6.0 55 5
4 |93.3 70,4 32,3 22.6 17.7 148 12,5 0.9 9.7 8.7 7.9
5 8%.4 67.7 34.2 250 20.1 189 14.6 12,9 1.8 10.% 6
[] 95.6 80.6 6%.8 356 26.9 22.0 18,8 18.5 14.8 13.2
7 89.5 77.4 64.4 38.6 28.3 298 204 18.0 16,1 7
’ 96.8 85.4 75.0 63.4 37.5 20.6 250 21.8 19.4
0 91.8 82.3 73.1 62.5 18.2 30.6 26.2 23.0 8
10 97.4 BA.2 799 71.7 1.8 38.8 21.5 27.2
1" 93.3 85.4 7B.0 70.4 61.2 3%.3 32.3 g
12 97.9 90.1 B83.1 76.4 69.4 60,7 3198 10
3 94.3 87.5 81.2 75.0 68.5 80.2
14 98.2 91.5 85.4 79.8 73.80 87.7 11
18 $6.1 B80.1 835 78.2 72.8
e 08,4 92.5 7.1 82.0 77.0 12
17 $5.8 0.3 85.4 60.8 =
1" 98.8 92.3 88.4 830 13
1% 98.1 91.2 8a.8
20 98.7 94.0 885 14
29 : pe.5 92.1
22 90.9 94.5 15
23 96.9 =
24 98.9 16
LOCATION OF POINTS IN RECTANGULAR STACKS OR DUCTS 17
2 3 4 5 [ 7 [] 9 10 11 12 1 8
t |25.0 16.7 12.56 10.0 8.3 7.1 6.3 56 50 4.5 4.2 ——
2 | 75.0 s50.0 37.5 20.0 25.0 21.4 188 18.7 150 13.8 12.% 19
3 83.3 62.5 50.0 41.7 235.7 31.2a 27.8 25.0 22.7 20.8
4 87.5 70.0 S58.3 50.0 43.8 38,9 35.0 31.a 29.2 20
s 90.0 75.0 64.2 56.3 50.0 5.0 40.9 37.5
s 91.7 78.8 68.8 61.1 55.0 $0.0 45.8 21
7 . 92.9 61.3 72.2 5.0 59.1 54.2 "
. 92.8 83.1 75.0 68.2 62.5 22
» 94.4 B5.0 77.3 70.8
10 95.0 88.4 79.2 ___2_3
1 95.5 87.5
12 95.8 24 .
F-0018 SEE REVERSE FOR FIELD USE; CHECKLIST
10-90 |

ENTROPY



Plant Name

AIR FLOW RATE DETERMINATIONS

City/State

Tast Location

Barcmatric Pres.
Pitot ID

Thermocouple ID

Run Ne.
Date
Parsonnel :
(Pbar) In. Hg static Pres. (Pq) Inj. Ha0
Pitot Coeff. (Cp) _____ FPressure Gauge Sat ID

buct Lesngth/Diamster wideh ‘

e ——— ——
--Specity inches (») or test (')--

VELOCITY TRAVERSES
Start=-Finish Timas:

Point AP Tamp.
No. | In. Hg0 | *®

ORSAT DATA ']1

COs (A) | 02 (B) %0
n-?m.{n% Re3ding (B=K)

\CO*NB )

Analysis
Tite (100~

Average

Bag No.

FYRITE DATA, \ COp

MOISTURE DATA (WET BULB/DRY BULB)

Avg.™|

DrY.gulh Hlt.;ulb

Port Time Diff. s Hp0

MOISTURE DATA (STOICHIOMETRIC)

Free Water in Fuel, %

Water from Fuel Combustion, %

Ambient Water, %

Relative Humidity, %

'r

Ambient Temperature,
Total &

VOLUMETRIC AIR FLOW RATES
Dry at Standard Conditions, Qsd =

scrM

Wet at Stack Conditions, Qaw =

ADDITIONAL DATA

*/AP average is square of average squars root.

F=1023 rev. 5=-91

See page 2 for field flow rete calculations.

ENTROPY




FIELD TEST LOG

Plant Name Job No.
Sampling Location
Start sStop comments/Problemg* Run No.
Date
Sampling Team Initials (Team Leader) (Others)
Posttest Leak Rate Sample Appearance
Good Run (check)? YES NO (if NO, explain in "Comments/Problems'ﬁ
Starg Stop Comments/Problemar Run No.
Date
Sampling Team Initials (Team Leader) (dphers)
Posttest Leak Rate Sample Appearance
Good Run (check)? YES NO (if NO, explain in "Comments/Probleme")
Start Stop Comments/Problemsw Run No.
Date
Sampling Team Initials (Team Leader) (OtherS)
Posttest Leak Rate Sample Appearance
 Good Run (check)? _ YES NO (if NO, explain in "Comments/Problems*)

* USE REVERSE SIDE IF MORE SPACE REQUIRED.
F-0006 rev. 9-90



ON-SITE DRY GAS METER AUDIT

Plant Name Job Number

Date Meterbox Identification Number

Time Fulltest Gamma (Y) Ang :
Auditor | Barcmetric Pressure (Ppar) Iﬁ; Hg

As Applicable:
Zero Magnehelics? (check)

Zero/Level Manometer? (check)

Dry Gas Meter Metaer Upper and Lower
Reading Temperature Limits for :
(££7) (°F) Audit Gamma :
Final Final 0.96 = ¥ = ;
Initial Initial 1.04 * Y = j
Dry Gas Volume Average Meter Run Time ‘
Meteged Temperature (Base = 10)
(££7) (°F)
(Minutes) (Seconds)
Vmn = Tm =
0.5
[Min. + (See. / 60)] 0.0315 (Tm + 460)
Yc = - -
Vo Ppar
_ 0.5
( + / 60)} 0.0319 (_______ + 460)
Yc = " =

Calculated Audit Y

Audit Gamma Within Acceptable Limits? Yes No

F-1040 rev. 5-91

ENTROPY



SAMPLING EQUIPMENT CHECKLIST

Plant Name/Address Job No.
Sampling Location Team Leader

‘Il' BAROMETER CHECK :
i Entropy In-House I Field Check!
i Date Reference Barometer | Barometer OK?*

| |

* ¢ Q.14 Mercﬁry
TEERMOMETERS AND THERMOCOUPLE CHECK :

Date Reference Thermometer Ambient Temperature, °F
Ambient Acceptance Check
Temperature, °F Range, °F OR?
Thermometers
Impinger Exit + 2.0
Filter Box t 5.4
Dry Gas Meter +* 5.4

Adjust thermometer until acceptable. If it cannot be adjusted, use as back-

. up. If no backup, record ambient temp. indicated by unadjusted thermometer.
Thermocouples + 8.0*
(£ 2.0)**

i

* + 1,.5% of Absolute Temperature.

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

PITOT AND NOZZLE CHECK

Visual Visual:
Pitot No. Check Nozzle No. ‘

‘

i

F=-1039 rev, 6-9

ENTROPY
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Emisnion Gas Recvele. Data Reduction.

Eatersd Run Data—untinued

Calibration Viluex

Verswn 3.4 MAY 190 w 133
. G
Test ID. Code: Chapel Hill 2. em: FR— 9;: ‘I.Nm 1?4'1‘1%19:;-'51 o
Teat Location: Baghouse Outlet, ™e. T 000 MIN 8(TOT LFE) e
Test Site: Ch!ﬂ!‘ Hill. < Co2 5.00 MIRCL LYE) 0.0948
Test Date: 10/20/88. RO T 0 AIRCL LFEY ~ ong?
Overatorais): |B RH MH. NOZ (IN) oo 0.2500 GM CAMMA o.4u
Water Content:
Entered Run Uat Mo Lontent oo%
I
Tremparatures: C . o 7.0 ML Rtedused Dota
ma pripy Columa 0.0 CM Stack Velocny (FT/SEC) e 15.85
T&-;El m'n ¥ Raw Massen: Stack Gas Motsture (%) ! 24
TOCML.... 80 F Cyclone 1 317 MG Sampie Flow Ruls (ACFM) ‘ oned
System Pressures: Filtes “"M“(‘:“ Total Flow Rute (ACFMlme—emmeee 05819
DHORN 118 INWG Slank yorser Remdue 00 Recycie Flow Rats (ACFM)—mimms 02700
DPITOTI. 191 INWG Values: . Percent Hecycle .7
PANL) 1218 INWG CYC Rinsa. 0.8 MG Lsokinenie Ratia (%) 5.1
OMRCL) 27 INWC Filter Holder Kinge o 0.0 MG
DP(PTON. 0.08 INWG Filter Dlank — — 0.0 MG
Mizscelanea: Impinger Rines . . 0.0 MG
299 INWG
(Parucutaze) ! : { '
. , . MG/ONCMI |, (GR/ACR | (GR/DCP) | nens ™
I (uwn (% <) | ‘
Cvcions 1 . 10.15 | 158 | s68 ! 0.01794 | o024 | 12,5370
Sackup Fiter : 30.5 ) 000068 | 001332 ¢ 1.907
Parucuate Total a7.2| (02762 ' 0.03802 | S.444

Nota: Figure V4. Exampie mouts ana outouts of the EGR reauction program.

Methed 201 A=—=Determnaiion of PM.,
Emissions (Constant Sampling Kate
Procedurs)

1. Applicability and Princiala

1.1 Applicability. This method appues to
the in-stack measurement of particulate
matter (PM) emusnions equai to or less than
an serodynamus di «f nosunsity 10
(PM.4}) from stationary sources, The EPA
recognizes tht condenmble emissians not
collected by an in-stack method are aiso
PMiw and that emiasions that contnibute to
amoient, PM,, leveis are the sum of
condensble emissions and emissions
measured by an in-stack PM.. method. such
48 thia method or Method 201. Thereiore, (or
estabiishing sourcee comnbutions to amtnent
ievels of PM.. such as for emmsion inventory
purposes, EPA suggests that source PM..
measurement mnclude both in-sack PM., anid
condensible emisions. Condenmible
emissions may be measured by an impinger
analysis 1n combination vath this method.

1.2 Principle. A gas sampie is extracted at
a conatant flow rate through an in-stack
wizang device, which separates PM greater
than PM.. Vanations from 1sokinetic
sampnng conditions are mantained within
well-defined limits. The particulate mass
determined gravimetiically after removai of
uncombined water,

- Aoparotus

Note: Methods cited in this method are part
ul 40 CFR part 60, appendix A.

2.1 Samphing Train, A schemsuc of the
Method 201A sampiing trawn is shown in
Figure 1 of this method. With the exception of
the PM., sizing dewice and in-stack filler, this
train 18 the same as an EPA Method 17 tramn.

1.1 Nozzie. Stainless steel (316 or
~amvalentl with a sharp tapered leading

edge. Eleven nozzies that meet the desien
specification in Figure 2 of this methed acte
recomimended. A larger number of nozzics
with smail nozzie increments increase the
likarlihood that a mngle nozzie can be used for
the entire traverse. Uf the nozzies do not meet
the design specafications in Figure 2 of this
method. then the nozzies must meet the
ey in Section 8.2 of tviy mevion, -

2.1.2 PMu Sizer. Staiclese atesl (318 or
equivalant). capable of determning the PM.,
fraction. The sizing device ahall be etther a
cycione that meets the specifications in
Section 5.2 of this method or a cascads
impactor that has been calibrated using the
procedure in Section 5.4 of this method.

213 Filter Holder. 83-mm. stainiess sieel.
A Andarsen filter, part number SE274. has
Liren found to be acceptable for the in-stack
filter. Note: Mention of trade names or
specific products does not constitute
endorsement by the Environmental Piotection
Agency.

214 Pitot Tube. Same as 1n Method 5.
Section 2.1.3. The pitot lines shall b2 maae of
heat resistant tubing and attached to the
probe with stainiess steel fittings.

215 Probe Liner, Optional same as 1n
Method 5. Section 2.1.2

218 Differenual Pressure Gauge,
Condenser. Meteting System. Barometer. and
Gas Density Determination Equipment. Sama
as in Method 5. Scctions 2.1.4. and 2.1.7
through 2.1.10. respectively.

2.2 Sample Recovery.

421 Nozzle. Sizing Device, Probe, and
Filter Holder Brushes. Nylon bristle brushes
with stainieas steel wire shafts and haadies.
properly sized and shaped for cleaning the
nozzie. simng dedvice. probe or probe liner,
and filter holders.

222 Wash Bottles, Glass Sampie Storage
Cantainers, Petri Dishes, Graduated Cylinder

and Bulance. Plustic Storage Containers.
Funogl sod Rubbes Poli and Feninel.
Same as in Methad 5. Sections w through
2.2, respectively. |

23 Anaslysis. Sume as in Method 5.
Section 2.3 .

1. Reaventz

The rengents for sampling, sample
recavery, and analysis are the same as that
specified in Method §. Sections 3.1. 3.2, and
3.3, reapecuvely. ‘

4. Procedure

41 Swinpung. The comoienity of this
method is sucn that. in order to obtain
reliable resuits, 1eswe shouid be trained ana
expenenced with the test procedures.

4.1.1 DPretest Preparation. Same as i
Method 5. Section 4.1.1. ;

412 Preliminary Determinations. Same s
1 Method 5. Section 4.1.2. except use the
directions un nozzle siza selection and
sampling time wn this method. Use of any
nozzie greater than 0.10 in. in diameter
requite & sumpling port diameter of 8 inches.
Also. the required maximom number of
traverse points at any location shall be 12,

4.1.21 The sizing davice must be in-stack
or maintained at stack temperature during
sampling. The blockage effect of the CSR
sampling assembly will be munimal if the
cross-sectional ares of the sampling
assembly is 3 percent ot lese of the cross-
anctional area of the duct. If the cross-
sectional area of the assembly is greater thun
1 percent of the cross-sscticnal area of the
duct, then ¢:ther determine the pitot
coefficient at sampling conditions or use a
standard pitot with & known coefficlent in a
configuration with the CSR sampling
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.SSEMODIY such that low distaroences are

.vmmxuu.
41.22 The setup caiculations can be
ertormea bv using e iolicwne procequres.
41.2.2.1  !n order to maniain a cut size of
1) um 1A the mziNR device, the flow rate
‘hroukn the sizing gevice must be meantained
.t 3 constant. discrere value during the run. if
‘=@ §12IRQ aevice 13 B cvcione that meets the
191N speciicanons mn Figure 3 of this
method. use (he equahons in Figure 4 of this
nethod to caicuiate \hree onfice heags (AHLE
ne al the average SIack teerperature. and the
ither twon at temperatures =28 "C (=50 °F
,f the average swex temperature, Use AH
calculatea gt the average stack temperature
a3 the pressure head for the sampie flow rate
48 long as he stack temperature during the
~un 18 within 28 °C {50 *F} of the aversge
stack temperature, If the stack temperaturs
varies by more than 28 *C (50 °F). then usa
'he appropniate AH.

4.1.2.2.2 If the mzing device 13 @ cycione
‘hat does not meet the aesign specifications
n Figure J of this method. use the equations
'n Figure 4 of this method. except use the
orpcedures 1n Section 5.3 of this method to

etermine U,. the correct cycione flow rate
ora Wam size.

11223 To select a norzie. use the
~uuations in Figure 5 of this method 0 caicuiste
ZDmis wNO AD.,, {ar each noztie st all three
‘emperustures, if the sizing aevica 18 a cyvione
1hat does not meet the dessm specifications
in Figure J of this method. the exampile
workshcets can be usea.

4.1.2.2.4 Carrect the Method 2 pitot

adings ta Method 201A pitot reaatngs by
ultiplying the Method 2 pitot readings by
@ square oi 8 ratia of the Method 201A ptitot
. oefficient 1o the Method 2 pitot coeifictent.
Seleet the nozzie for which ADmm ufid ADw,,
hiracket all of the corrected Method 2 pitot
readings. [f more than one nozrie mests this
requirement, seiect the nozzle giving the
zreatest svmmetry. MNote that if the expected
mitot renoing for one or more ponts is near a
Limat for @ cnesen nozzie, it may be outswude
‘ne ltmits 4t 1he ume ot the ran
41205 Vary the awail Ume, ur sampling
‘me. 4l cach raversas pouit progorionately
~1th the pouit velociry. Use the squations 1n
Figgre 8 of this method to calculate the dwell
time at the [ust pownl and at esch subsequant
point. it is recommenaex that the aumber of
minutes samoled at each point be rounded to
‘ha nearest 15 seconds.

.13 DPreparanion of Collecuon Train
Sams as 1o Method & Secuon 4.1.3 except
omit direcuons about a glass cycione.

414 Leak-Check Procedure. The sizing
ievice 18 removed before the post-test leak-
check to prevent anv aisturbance of the
collected sampie prior to analvais.

4.1.4.1 Dretest Leak-Check. A pretest leak-
cheek of the enure sampling tramn. including
he sizing device, 13 reowmred. Use the leak-

- herk proceaure 1n Method 5. Section 4.1.4.1
'n conauct 3 pretest leak-check.

4.1.4.2 Leak-Checks Dunas Sampis Rua
Same as in Method 5. Secuon 4.1.4.1

3.1.43 Post-Test Leak-Check. A leak-
heek 13 required st the conclusion of each
.mphnn rurt. Remowve the cyeione before the

ak-checx to prevent the vacuum crested by

¥ e cooting of the prooe from aisturbing the

collected stampie and use the procequre
Method 5. Section 4.1.4.3 to conauct a posi-
test leak-check,

415 Methoa 201A Tramn Operation, Same
48 1n Method 5 Secuon 4.1.5 except use e
procedures m this sechon for cokunsue
samphing and flow rate adiustment. Mamntain
:he flow rate caiculated in Secuen 4.1.2.2.1 of
this method throushout the rua provided the
stack temperature = wicthin 28 *C (50 *F) of
the teperature used 10 caicoiate AH. If stark
'empeTstures vary by more than 28 “C (50 “Fl.
uae the spproprans AH vaius caicolated (o
Section 4.1.2.21 of this method. Calculais the
dwell time at each traverss point as 1 Figure
8 of this mathod.

118 Calculation of Percent lackinenc
Rate and Aerodynamic - Size (D)
Catcainte pereentizoin - rate wnd D (sew

Caleuiations, Secton 8 ¢. ...is method) to
determme whether the test was vaiid or
another test run should be made. If there was
difficuity in mamntaiming isokinenc sampling
rates within the prescnibed range. or if the Das
ls not in 1ts proper range because of source
conditions. the Administrator may be
consuited for posmible vanance.

4.2 Sampie Recovery. If a cascade
Impactor 18 used, use the manuiacturer s
recommended procaagres for sampie
recovery. |f a eycions 1 used, use the suame
sample recovery as that ma Method 5. Section
4.2, except an increased oumber of sampie
recovery containers is required.

421 Container Number 1 (1n-Stack
Filter). The recovery shall be the same as that
for Contaaner Number 1 in Method 5, Section
1.2

423 Cuatainer Number 2 [Cyclane or
Large PM Caich). This step is optionul. The
andsokipetic ertor for the cyclone PM is
theorencally larper than the error for the
PMe catch. Thersiare, adding all the
fractions to get a totai PM catch is not as
accurate as Mathod 5 or Method 201
Disassemble the cycions and remove the
nozzie to recover the large PM catch.
Quantitatively tecovar tha PM from the
intenor suriaces of tha narzis and cycicae.
txeiuding the “tum arcund” cup and the
intenor suriaces of the exit wbe. The
recovery shall be the sare as that for
Containes Nurmber 2 in Mathod 5 Secuon 4.2

424 Cootomer Numbar 3 (PMu)
Quaantitatively recover the PM [rom all of tha
surfaces (rom the cyclons exit to the front
haif of the in-stack filter holder. inciuding the

. "tumn around” cup inside the cycione ana the

interior suriaces of the exut tube. The
recovery shall be the samns as that for
Contaiosr Number 2 in Method 5. Section ¢.2.

128 Container Number 4 (Silica Gel). The
recovery shail be the same as that for
Contuiner Numbaer 3 in Method 5. Section 4.2

427 [mpinger Water. Same as in Method
5, Section 4.Z, under “Impinger Water.”

4.3 Analysie. Same a3 n Method 5.
Section 4.3. except handle Method ZNMA
Container Number 1 like Contamer Number 1,
Muthod 201A Contawer Numbers 2 and 3 like
Container Number 2, and Method 201A
Container Number 4 like Container Number 3.
Use Figurs 7 of this method to record the
weights of PM collected. Use Figure 5-3 in
Moethod 5. Section 4.3, la record the voluma of
water coilected.

14 Quality Coouni Procedures. Same n n
‘ethod 5. Section 4.4, .

1. Calibration |

Maintan ao accurats labaratory log of all
cuisbretions. ‘
5.1 Probe Nazzie, Pitot Tube, Metericg ;
Zystem. Probe Heater Calibranon. ;
Temperatire Geuges. Leak.chack of Metenng
System. and Barometer. Same as w Mathod 5,
Secton 5.1 through 57, respectively. ;
5.2 Probe Cycione and Noxzis §
Cominnauoas. The proos cycions and nozia
combinauoas need not be calibrated if both
mewt design speciiications u Figures 2 aod 3
of this metbod. If tha nozzies do not meet
design spacifications. then test the cyclane
and nozzis combinations for confprmity with
performancs speciiications (PS's) in Tabla 1
of this method. If the cycions dass aot meat
design specifications. then the cyicone and
noxzzis combinatuon shall conform to the PS's
and calibrate the cycions (o detarmios the
relationship between flow rate. gas ‘
viscomty, and gas densrry. Use the i
procedures in Section 5.2 of this method 0,
conduct PS teats and the procedures i
Section $.3 of this'method to calibrate the !
cycione. The purposs of the PS tests are o
confarm aat the cycione and noszie |
combnation Aas the desired sharpnsss of cul.
Conduct the PS tests in a wid tunael i
descnbed 10 Secuan 6.2.2 of this method and
particls gensrauon system described in
Sectuion 8.2.2 of this method- Lise five pl.runh
sizes and three wind veiocitiss as listad in'
Table 2 of this method. A munimum of thres
replicats measuremants of collection !
cfliciency shall be periormed for sach of the
13 conditions listed. for s cunimumof 45
measuremants- i
521 Wind Tunnei Periorm the
calibration and PS tests in & wind iunoel (ar

. equivalant test apparatus) capable of

establishing and mamntaining the tequired gos
stream velogities within 10 percant. :
5.22 Particls Generanon System. The |
surticle generanon sysiem shall be capable of
producing sond monodispersed dye parucies
with the mass median a¢rodynanuc !
diametets specified in Table 2 of this method.
Perform the particle size distribution .
venfication on an integrated sampis obtained
during the sempling perod of each test. An
acceptable aiternauve is to venfy the size
distribution of sampies obtatned before and
after each test with both sampiss tequired to
meet the dismeter and monudbp!l'”m ;
requirementy for an ncerpa o
e:.z.z.t Establish the size of the solid dye
particles delivered to the test section of the
wind tunnei by using the operating .
peremeters of the parucie gmeration system,
ammi veniy them during the tests by .
microscopic examinauon of sampies of the
particles cotiected on a membrana filter. The
particle mze. as sstablished by the operating
parameters of the.generauon system. shall be
within the tolerance specified in Table 2 o(
thia method. The precision of the particle size
verification techniqus shall be at least =0.8
wm. and particls size determned by the
venfication technique shall nat differ by more
than 10 percent from that establishad by the
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-mergting parameters of the parncle
Ienecation system.

t2.22 Certtfy the monodispersity of the

-arucles for eacn teat either by microscopic
napection oi collected particies on iilters or
Sv otner sultable momitonng techmaues such
23 an opticat parucie counter followed by a
nuitichanne: puise negnt anaivzer. 1f the
croporuion of muitiplets and satellites n an
serosol exceeas 10 percent by masa. the
carucle generation system 18 unacceptable
for the purpose of this test, Multiplets are
parucies that are aggiomerated. and sateilites
are particies that are smailer than the
specified size ranwe.

523 Schemauc Drawmngs. Schematic
drawings of the wind tunnei snd blower
system and other information showing
compiete procedural details of the test
atmosphere generation, venfication, and

(Es 4+ Ea+Ea)?

delivery techniques shail be furmshed with
calibration qata to the reviewing agency.

5.24 Flow Measurements. Measure the
cvcione air flow rates with 8 dry gas meier
and s ptopwatcn, or & caiibrated oniice
svstem capable of measunng flow rates to
within 2 percent.

5.2.5 Performance Specification
Procedure, Eslablish test particie generator
operation and veniy particie size
microscomcaily. If monoaispenity 18 to be
venfied by measurements at the besinning
and the end of the run rather than by an
integrated sampie, these measurements may
be made at this time.

5251 The cycione cut size. or Diws, of a
cyclone is defined bhere as the particle size
having a 50 percent probability of
penstranon. Determuna the cycione flow rate
at which Due is 10 um. A sugigested procedure
in to vary the cyclone flow rate while keeping

Ly

{ [ (Eu?+Ea’+Ee?)
o=

2

! o exceeds 0.10. tepeat the replicated runs.

5.25.4 Measurs the overail efficiency of
the cyclone and nozzie. E,, at the particie
sizcs and nomunal gas veiocities in Table 2 of
this method using the following procedure.

5.25.5 Set the air velocity and particle
size from one of the conditions in Table 2 of
this method. Establish isokinetic sampling
conditiona and the correct flow rate in the
¢yclone (obtained by procedures in this
section) such that the Do is 10 wm. Sample
long enough to obtatn =35 percent precision
on total collected mass as determined by the
precision and the senstivity of measunng
technique. Determune separately the nozzie
catch (m,), cyclone cawch (m,), cycione exit
tube (M,), and collecton filter catch {m,) for
each parncie size and nominal gas velocity in
Table 2 of this method. Calculate overail
efficiency (E,} as follows:

(Mg ML)
E. o ——— xlm
(Mg + @ + My + M)

5258 Do three repiicates for each
combination oi gus velocity and particle size
in Table 2 of this method. Use the equation
below 10 calculate the average overail
efficiency |Eyiewei [OF each combinauon

Q= 1—?—"-[ (s000yKi}-b |

where:
in=Slope of the caitbration line.
b=y-intercept of-the calibration line.
Q,=Cyclone flow rate for a cut size of 10
wm. cmifeec

following the procedures descnbed in this
section for determuning eificiency.

Enlprgs = {E1 + Eq + Ea)/3
\Where E,, Ea, and Es are replicate
measurements of E,.

5.2.5.7 Use the formula in Section 5.2.5.3
1o calculate & for the replicate
messurements. If o exceeds 0.10 or if the
particle sizes and nominal gas velocities are
not within the limits specified in Table 2 of
this method. repeat the replicate runs,

528 Criteria for Acceptance. For each of
the thres gas stream velocities, plot the Eive
as & function of particle size on Figure 8 of
this method. Draw smooth curves through all
particle sizes. Eyep shail be wathin the
banded region for il sizes, and the Eq .
shall be 50:20.5 percent at 10 um.

5.3 Cyclone Calibraton Procedure. The
purposa of this procedure 1 to deveiop the
relationship betwesn flow rate, gas viscosty,
gas density, and Dy

531 Calculate Cyclone Flow Rate.
Detarmine flow rates and Dye's for three
different parucle sizes between 5 um and 15
um, one of which shall be 10 um. All sizes
must be determmed within 0.5 um. For each
size. use a different temperature within 60 °C
(108 °F) of the tempersture at which the
cycions is 10 be used and conduct triplicate
runs. A susgested procedure is to keep the
particle size constant and vary the flow rate.

n,ﬂOQI

1 constant particie siz ? of 10 um. Measure the
PM cotiected in the eycione (m.). the exit tube
{m,). and the filter (me). Calculate cycione
efficiency (E) {or each (low rate as iallows:

e |
E - X 100
(e + My 4+ my)

5252 Do three replicates snd calculate
the average cycione efficiency (Evw] 29
follows: ;

Eviovp =(Es + Eo-+Ea}/3

Whete Ei, Es, and Ea are replicate
measurements of E.. P
$2.53 Calculate the standard devistion
(o) for the replicate measurements of E, as
follows: ;

53.4.1. On log-log graph paper. plot the
Reynoids number (Re) on the abscissa. and
the aquare root of the Siokes 50 number
((Stkas} )] On the ordinate foreach .
temperature. Use the following equations to
compute both values: i

490 Qo

Rem-
Qeve 7 Horw

lQ-(D-l'é ]"'l

s "==[
(Sthua) e

where: ;
Que=Cycione flow rate. cm?/sec.
p=Gan denmity, g/cm?, ‘
d e = Diameter of cyclone inlet. cm.
How= Viscomty of gas through the cyclone.
mictropoise. i

Dae = Aerodynamic diameter of & particle
having a 50 percent probability 3al
penetration, Crm. ;

5312 Use a linear regression snalysis to
determinie the siope (m) and the Y-intercept
(b). Use the following formula to determine
Q. the cycione flow rate required for e cut
size of 10 pm. j

“ta o) T,
[ ] dl.. l.ﬂll.'ls
M, P,
d=Diameter of nozzie. cm. K m4.077 %1075 :

T.=Stack gas temperature. R.

P, = Absolute stack pressure. in. Hg.

M, = Molecular weght of the stack gas. 1b/
1b-mole.

5113 Reler to tha Method zpm )
operators manual. entitled Application Guide
‘or Source PMe Measurement with Constant
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5.4 Cascaae Impactor. The purpose oi
:nbrating a cascade impactor 1 to
.etermine the empnical constant {STKw).

w~meh 13 speciic to the impactor and which
Termits the accurate deterrmnation of the cut
:1z@ of the impactor stages at field conditions.
! is not netessary 1o calibrate each
adrviduai imoactor. Onee an impactor hay
“een canbrated. the cahibration data can be
ipplied to other impactors of ideotical desrm.

5.4.1 Wind Tunoes Sams as m Section
121 of this method.

5.42 Parucls Genesanon System. Sumae as
‘n Sectien 5.2.2 of this method.

5.4.3 Hardware Configuration for
Calibranons. An impaciion stage constraim
an aerosoi to form circular or rectangular jets,
which are directed toward a suitable
substrate where the iarger aerosol parucles
are collected. For calibration purposes, three
stages of the cascade impactor shail be
discussed and designated calibration stages
1. 2. and 3. The first calibtation stage consists
of the coilection substrate of an impaction
stage and ail upstrearn surinces up to and

nciyding the nozzie. This may inciude other
areceain? tmMpactor stAges. The second and
‘Ried caltbration stages conmst of each
respecuve cotlection substrate and all
apatream auriaces up to but excluding the
collection sudstrate of the preceding
calibration stage. This may include
intervening tmpactor stages which are not
designated as calibrauon stages. The cut size,

or Das. of the adjacent caiibration stages shall
.Mfer by a factor of not less than 1.5 and not

sumpitne Aate. {or directions in the use of
..u equation for Q in the setup caiculations.

wore than 2.0. For exampie, if the first
salibration stage has a Dy of 12 wmi. then the
Dsa of the downeiteam stage shail be between
6 and 8 um.

5.4.3.1 [tis expected. but not necessary,
that the compiete hardware assembly will be
used 1n eacn of the sampling runa of the
calibration and performance determinations.
Only the first caiibration stage must be tested
:nger 1sokinetic samphng conditions. The
«econd 4nd third canbration stages must be
-alibrated wath the coillsction substrate of the
sraceding cainbratuon stage in piaca. so that
sus flow patterns exisung in field operation
will be mimuiated.

5.4.3.2 Each of the PMw stages shouid be
calbrated with the type of collection
agbsetrate, viscid matenai (such as grease) or
giase fiber. used in PMie measursmants. Note
that most materiale used as substrates st
levatéd temperatures are not vissid st
normai luboratory conditions. Tha substrate
matenal used for calibrations should
minimize particle be yet be vi
enougn to withstand erosion or deformation
by the impactor et and not interfers with
the procedurs for measunng the collected
PM.

5.4.4 Culibration Procedure. Establish test
particie generator operstion and venfy
oatucie size microscopically. If
monodisperaity s to be venfied by
measurements at the begmning and the end
uf the run cather than by an integrated .
sampie. these measurements shall be made ut
‘hig time. Measure 1n wiplicata the PM
:pilected by the caubration stage (m) and the
™ on atl suriaces cownstream of the

respecuve caiibration stage \m') for uit uf the
“ow rates and particie size comoinauuns
shown 1n Table 2 of this mcwod. Techmques
of mass measurement may include the use oi
a dye and spectrophotometer. Particies on the
upstream mide of a jet plate shail be inciuded
with the substrate downstream, except
\egiomerates of parncies. which shall be
included with the preceding or vpstrteam
suistrata. Use the follownng {orpreia to
caiculate the codection efficisncy (E) for eacn
ntane,

5.4.4.1 Use the formuia in Section £.2.5.3
of this method to caiculate the stanoxrd
deviaton (o) for the rephitala messuraments.
If & excowis 0.10, repeat the replicate runs.

5442 Use the following formuis to
caiculate the averuge coliection afficiency
{ Erpry) §ox wach et of replicase measwresents.

Epw=(Ei +Ee +E)/3

whaere E.. Es, and Ea are replicate
measurements of E.
5.4.4.3 Use the following formuia to

calculate Stk for each E,.
n*'Q
Stk
9uAd
where:

D= Aerodynamic diameter of tha test
particie. cm (g/cm 4.

Q=Gas llow rate through the calibranon
stage at inlet conditions. cm?/sec.

p=Gas viscosity, micropoise.

A =Total cross-sectional area of the jets of
the calibration stage. cm2.

d, = Diameter of one jet of the calibration
stage, cm.

54.4.4 Dotermine Stk for each
calibration stage by piotting E,., versus Stk
on log-log paper, Stk is the Stk number at 50
percant efficiency. Note that particle bounce
can cause eificlency to decrease at high
values of Stk, Thuw. 50 percent eificiency can
occur at multiple valyes of Stk. The
calibration data shouid clearly indicate the
value of Stk for mimmum parucle bounce.
Impactor efficiency versus Stk with mimimat
paruicie bounce is charactenzed by s
monotonicaily incremsing function with
gl::lllnl or increasing siope with increusing

5.44.5 The Stk of the first calibration
stage can potentially decrease with
decreasing nozzie size. Therefore.
calibrations should be petiormed with
enough nozzie sizes to provide a measured
value within 25 percent of any nozzie size
usad in PMie measurements.

548 Criteria For Acceptance. Plot E,., {or
the first calibration stage versus the square
root of the ratio of Stk to Stk on Figure 9 of
this method. Draw a smooth curve through all
of the ponts, The curve shall be within the
banded region.

8. Calculations

6.1 Nomencisturs. .
B.,=Moisture fraction of stack. by volume.
dimenswoniess. . :
C, = Viscosity constant, 51.12 micropoas
for *K (51.05 micropowe for "R).
Ch = Viscosity constant. 0.372 micropowse/
'K (0.207 micropowse/‘R).

1 = Viscosity constant. 1.05x107* :
meropoises K7(3.24 % 10" * micropoise/
‘R7). ‘

C. = Viscustty constant. 53.147 micropoite.
fraction Oy. k

Ca s Viscosity constant. 74.143 micropouse.
fraction H; 0. 1

D= Diameter of parucies havug 8 50
percent probability of pensuraton, um-

!, 2Siack gus iracuon Oy, by volums. dry
bass. ;

K, mQL3858 "K/mm Hg (17.64 ‘R/in. Hg) .

M. = Wet molecuiar weight of mixed gas
through the PMus cyclone. g/g-mols (1b/
1b-moie). ;

M,=Dry molecular weight of stack gas. g/
g-mois (15/1b-mole). |

B, = Gurometric presvure ot sampling qtm
mm Hg (in. Hg). :

P, = Absolute stack pressure. mm Hg (in.
Hg)- !

Q.= Total cycione flow rate at wet cyclons
conditions. m*/min ({t¥/min). !

Qutoa = Total cycione flow tate at standard
conditions. dscm/min {dacf/min). -

T, = Average absolute temperarure of dry
meter. ‘K (*R). |

T, = Average absolute stack gas
temperature. "K ["R). i

V giar = Volume of water vapor in gas |
sampie (standard conditions), scm {seil.

# = Total sampiing time. min. |

e = Viscomity of mixed cycions gas. |
micropoise.

Jios = Viscomty of standard air, 1801
TUCIOpoIne. ;

82 Analysis of Cascads impactor Data.
Use the manufacturer's recommendsd
procedures to analyze data from cascade:
impactors. B

63 Analysis of Cyclone Data. Use the
following procedures to analyzs data from e
single stage cyclone. !

831 PM. Weight. Detarmine the PM
catch in the PMe range from the sum of the
waeights obtained (rom Container Numbers 1
sad 3 less the acetone blank. :

832 Total PM Weight (optionadl. |
Delermine the PM eatch for greater than M.
{rom the wemht obtainad from Container:
Number 2 less the acetone blank. and add it
ia the PMie werght ‘

833 PMus Fraction. Determine the PMue
fraction of the total particulate weight by.
dividing the PM. particulate wuwight by the
total particulate werght. j

63.4 Aerodynamuc Cut Size. Calculate the
stack gas viscomty as follows:

e =Ci +GTa +GT =GBy, |

8.3.4.1 The PMis flow rate. st sctual |
cycione conditiona, 1s calculated as follows:

=]
[

T.
K P,

Q= [ Qe +

8342 Calculate the moiecules weight on
a wet hasis of the stack gas as follows: |

M, = M[1-B) + 18.0(Bay) o
8.14.3 Calculate the sctual D of the
cycione fot the given conditions as follows:
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Diamydy
where g, =0.027754 for metric umts {0.15825 " Bibliography |.W. Ragland. Deveiopment of Sampling

[ar English unita).

8.3.5 Acceptable Resuits. The resuvits are
acceptable if two conditiona are met, The
{irst 19 that 9.0 pm < Dus < 11.0 pm. The
second is that no sampling pointa are outside
APmm MU ADmes, of that 80 percent < | < 120
percent and no more than one sampling pownt
is outside APy aNd APwey. U Die is leas than
9.0 pm. reject the resuits and repeat the test.

1. Same as Bibliography in Method 5.

2 McCain. |.D., }.W. Ragland. and A.D.
Williamson. Recornmended Methodology ior
the Determination of Particle Size
Diatributions 1o Ducted Sources. Final Report.
Prepared for the California Air Resources
Board by Southern Research Institute. May
1986,

3. Farthing, WE_ S5 Dawes. AD.
Williamson. §.D. McCain. R.S, Martin, and

Methods for Source PMyw Emissions. Southern
Research Institute for the Eavironmental
Protection Agency. April 1680. NTIS PB 69
190375, EPA/600/3-88-058.

4. Application Guide for Source. PMn
Measurement with Conatant Samnluu Aate.
EPA/600/3-83-057. :

SRLLING CODE $580-50-08
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d
|
Y
t
Nozzlae Cone Outside Straight inlet Total Leageh
Diameter Angle, 2 taper, o length, ¢ L
(incnes) (degrees) (degrees) (inches) (inches)
0.138 4 15 <0.05 2.653*0.05
. 0.150 4 15 <0.05 2.553+0.05
0.164 s 15 <0.05 1.970£0.05
0.180 8 15 <0.05 1.572:0.05
0.197 6 15 <0.05 1.491£0.05
0.21%5 & 15 <0.05 1.45 *0.05
0.223 6 15 <0.0% 1.45 %#0.05
0.264 S 15 €0.05 1.45 £0.05
2.300 4 15 <0.0% 1.48 £0.05
N.342 4 15 <0.05 1,45 *0.05
3.322 ] 15 <0.05 1.45 £0.05

Figure 2. Nozzle design specifications.
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Cyclone [nterior Dimensions

o
Din
l. ™~ I
| % g__;’ —I
O, }. N
0.10 in. .- M
DQ
H
2
8 ch‘un
et 0"
Ocup
Dimensions (#0.02 cm, £0.01 in.)
Oin 0 De B H h z S | Hewp | Deup | De Dy
em 127 | 447 | 150 | 188 | 6.95 | 224 | 471 | 157 | 225 | 445 | 1.02 | 124
inches osn | 176 | 059 | 0.74.| 274 { 0.88 | 1.85 | 0.62 | 0.89 1.75- | 0.40 | 0.48

.lﬂ CODE §560-50-C

Figure 3.
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Tarometnic pressure,

GNg + W00 =

P ,
Poam o1 Ha = Froction moisture content. b,=P, r — . in. Hg
Stack static pressure, Bey= 13.8
P, \m. H:Q= , Molecuiar weght of stack gas. dry basis:
Average stack temoerature. N ] 32{%0.1-0.2
CF= t4 =044 (XCO,1 +0.02 %04} - 0.28 Viscosity of stack ras:

—_ % 0 =
Meter temperature. 1o, T %Ny +%CO)

QOnfice Alda. 0. i1,0=

Molecuiar weignt of stack gas. wet basis:

.b/lb mote Jy = 152,418 +0.2552 L, + 3.2355 X 10"

1,2 +0.53147 (%) =73.143 B =

(149 anaivais: MT::J::-G..i-nam..)-x 1b/ iy -
=Ci = 'ﬁﬂpﬂ
‘:0,0; Absoiute stack pressure: Cyclone flow rate:

1, -+ 460)
Q. =0.002837 n, { —‘._ ] 0.20¢09 = ™'min
M. P,

Figure 4. Exampie warksheet 1, cycione

Orifice pressure head (Al) necaed for

flow rate and AH. cyciona flow rate:
1-B..) P, t My 1.083 AM
AHwm ! Ma s = e __1n. H:0

Culculate Al [or three wmperatures: Stack viscomty. ..

Cyclane flow rate. it¥/min.

micropoise = Q=
wF ' o l}bl:lhlle stack pressupe, Method 2 pitot coeificient.
: nin.Hg = L
..‘.:l. O“ ' ; Q..AP‘.""“ stack temperaturc. Maotecuiur weight of stack gas, wet blal!-
' i - M, = :
] i Meter temperature, to."F = it =
: ; Mathod 201A pitot confiicient. Nozzlc dmmcwr. D in.
; : C, = Noxzzie velocity:
agse Q,
Vo = T Ntfsee
R

“laximum and mimmum veiociies:

Voun = Va [0.24574- [o:mz-

Vo

v. {o.n57+ [o.sum—

Figure 5. Exampte workshest 2, nozzle

selecuion. values:

APum = 1.3008 % 107

02603 Q,
Q ] " ] - o {t/%ec
Vol
02803 Q, "
?. ] \.] S — ({1 T
Y

Maximum and minimum velocity head

Py Mo (Vamd®

= iﬂ. H’O

(te + ssnrcn’
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Deas = 1.3888 x 107*

Do
vo, f1/780C .. ...
Ve 1500
lmgge {1/50C ..
D . H-O
20 i =0

orzie No.

Velocity traverse data:

Total run time, minwtes = .
Number of traverse points =

|

Aph (Total run ime)

AD are (Number of pmnts)

ta=

ere:
.,:dweil time at traverse point 0, Minutes.

(apa) ™

Py Ma (Veggel?
[t + 460) C,*

E . HO

Ap(Method 201A) = Ap{Method 2} [ = ]
c,
where:
tv =dwell time at first traverse point.
munutes.

Ap'y mthe velocity head st the first traverse
point (from a previous traverse). in. Ha0.

AR oy = the square of the average square
root of the Ap'a (from a previous veiocity
traverse), in. {1;0.

Apy =measured velocity head at point n. in.

2

At subsequent traverse points, measure the'
velocity ap and calculate the dweil time
by using the following equation: )

[ap . n=23" ° * total number of sampiing puints

Apy m=dweil lime at first traverse point,

Ha0. minutes. i
Figure 8. Exampie worksheut 3, dwwil time.
! Port | [
Poum Na. y _
L0 t i ap | t Ao | t I Ap | t
Vi ! | | l ‘ :
2! . ) ;
3¢ T T
4, - |
5 ' i
6
) |
Plant | TABLE 1.—PERFORMANCE SPECIFICA-
Wingii of PM., { "
32,'.’,,0 Contsner No. pe T - i NONS FOR SOURCE PMie CYCLONES
Filtee no, e | wegne | oamt AND NOZZLE COMBINATIONS
Amount of liguid lost dunng l -
Iransport o ; l | Carametar Umnts | Soscscasons
Acetone blank voiume. mi ' i - | :
Acetone wasn voiume, mi (4) Tos : 1. Coliechon Porcem......., Suth et
< [ — aihciency. collecion
() JP—— Less acetone oficiancy tafis
Acetone blank conc. mg/mg (Equation 5-4. blan wilhin erwsicoe
Method 5) — skl by |
Acetone wish blank. mg (Equation 5=5. Wit of PMus [ * Section 6.2.6
\Methoa 5) . m-‘m 'Y
[ — E "
Figure 7. Mathod 201A anaiysis sheet, 2 mr - arccvetec |
damewr,
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TABLE 2.—PARTICLE SIZES AND NOMINAL
GAS VELOCITIES FOR EFFICIENCY

Sarticia size Targm gas vetocibas (m/sec)

wm T+90 | 'S=%5 ! 25x=25

E=05.....
Tx05

N=0%5 -

410 i Lesmrmmeraransiess sones

0=10

* Mass median aerodynamic diameter.
BHLING CODE $540-40-20
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&
I

1 L I | |
90 P
5 50 P m—
v
g 7 -
& @ -
w - —
% 0
,‘o —
E — 17ev<T m/fs
a 3 —
9<v<i7m/s
3 -
v<3m/s
10 —
3 p— —
] | I | |
1 2 4 § 8 10 2 40
AERODYNAMIC DIAMETER (um) PPN
Figure 8, Efficiency envelope for che PM,, cyclone.
N 1 11 | ]
” -
5
> m — —
w
Q 7O —
trd
w &8P ——
(-
é m frntente- ——
= —
8 O veveman
5 -
*<v<i?m/s
m —
v<9 m/s
10 —
s p— —
| | 11 | [
ot a2 4. 0.8 08 1 i 4
v STK /ST
- /5Tkso T
Flgure 3. Efficlency envelope for firsc calibration scage.

|FR Doc. 90-7803 Filed 4-18-90 648 am)
BRLING CODE SEM=4AC
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KEY TO AVIATION WEATHER OBSERVATIONS . . . .

| NOAA/PA 73029

LOCATION
IDENTIFIER VISIBILITY TEMPERATURE :
s AND | sk anp ceiuna | BEETREE O | BRESSUAE oeve 2Nt WIND ALTIMETER REMARKS AND CODED DATA
REPORT* TO VISION )
MEC SA #758 | 15 SCT M38 OVC IRE 132 /758/56 /1887 7993/ RPALVRIOV4S
AND CEILING VISIBILITY

COVEr CONtractions mrw :in A3CENANE
r. Figures praceding contractions are
BNt In hundreds of fest above station.
aky cover contractions are:
CLR  Ciear: Less than 0.1 sky cover.
SCT Scattersd: 9.1 10 0.5 sky cover.
BKN Broken: B.6 to 8.9 sky cover.
OVC  Overcast: More than 0.9 sky cover

— Thin (When pretized to SCT, BKN,
ove)

—X Partial obiscuration: £.9 or less of
sky hidd by precipitation or ob.
structon to vision (bases 3t surface,)

X Obscuration: 1.8 sky hidden by pre-
cipitation or obstruction to vision
(bases at surface).

Letter preceding height of layer identifies
ceiing layer and ind i
height was obtained. Thus:

E Estimated
height

M  Measurad
W indetinite

V=immaediately following numericai vaiue,
ndicates a variable ceiling.

Reportea 0 statute muies and fractions.
(V=Vanable)

WEATHER AND OUBSTRUCTION TO VISION SYMBOLS

a -y te ICR CPERlEY H Snum

B0 Biowmae Ouyt e ieg 50 Smow grases

BN BiowRe Rane ' e pRlWt 5P nAcw tiden

B85 Biowing ano=  IPW ILe DRlet SROmery SW SA0w SR

o Dust - Smoer M Thunderstorms

f fFor . Orngpie T~  Severs thungerinem
GF  Groumo tog v Han IL  Fupwaimg Ovane

- YT BW  Han anpwyry IR Frganing tam

P [ 100 ar Hies are g thus: — Lignt:
(N 21gN) Moderate: — Heavy

WIND

Direction in tens of degrees from true north. speed
n knots, 2000 «ndicates caim. G indicates gusty.
Peak speed of gusts follows G or Q when gusts or
squsail sre reported. The contraction WSHFT foliowad
by GMT time group 1n remarks INAICates wingdshift
and 1ts time of occurrence. (Knots x 1.15 = statute

mishr)
EXAMPLES: 3627 =360 Degrepes. 27 knots:

3627GA0=360 Degrees, 27
RNnott, pask speed 0 gusts
49 knots.

ALTIMETER SETTING

The first tigure of the tual al Y g 15

always omitted from the repor:.

RUNWAY VISUAL RANGE (RVR)

RVR 1= reported from some stations. Extreme vaiues auning
10 rihutes Prior to observation Bre griven in Nunareds of teet
Runway ation or RVR repor: !

PILOT REPORTS (PIREPS)

Wnen available, PIREPS. in tixea.formats are! appendes to
weatner observations. The PIREP 15 aesgnateo by UA

DECODED REPORT i

Kansas City: Record observation taken at 0758 GMT 1500 feet
scatrered ci ed ceding 2500 feet overcast. visiod
ity 1 msle, Wght rain, smoke, sea-level pressure 1013.2 mui
bars. temperature SB8°F. agewpoint 56°F. wingd 180 . 7 knots.
altimater setting 259.93 inches., Runway 04 left: visual range
2000 teet vanabie to 4000 feet. ,

*TYPE OF REPORT
$A—3 scheduied record observation

SP—an unscheduied special obstervation mdu:ainne a sigmih.
cant change mn one or more siements "

RS—a scheduled record observation that aiso guahfies as a
special observation, I

Al three types of obsarvations (SA. $P. RS) are. toliowed by a
24 hour-clioch-time-group n GMT, :

U.S. DEPARTMENT OF COMMERCE — NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION — NATIONAL WEATMER SERVICE

KEY TO AVIATION WEATHER FORECASTS . . . .

TERMINAL FORECASTS contain information for specific airports on expected
ceihng, cloud heights, clowd amounts. wisibility, weasther, ang obstructions to
vision and surface wind. They are issued 3 times/day and are valid for 24
hours. The last six hours of each forecast are covered by a cal st
indicating whether VFR, MVFR, IFR or LIFR condi are ted (L in LIFR
and M in MVFR indicate "low” and "marginal’). Terminal forecasts will be written
in the following form:
CEILING: Identified by the (atter “C”
CLOUD HEIGHTS: In hundreds of fast above the station
(ground)
LOUD LAYERS: Stated In ascanding order of height
ISIBILITY: In statute miles but omitted If over & miles
EATHER AND OBSTRUCTION TO VISION: Standard
waathar and obstruction to vision symbols sre used

SURFACE WIND: In ters of degraes and knots: omitted when
less than 19

EXAMPLE OF TERMINAL FORECAST

DCA 221818: DCA Forecast 22nd day of scured, visibllity Y% in moderate
month——valid time 182-107. snow showers.

19 SCT C18 BKN 55W-3415G25 OCNL CB X 12Z C50 BKN 3312G22: At 127 becoming
1/25W: Scattered clouds at 1000 feet. cehng 5002 feet broken, surface wind
cailing 1800 feet braken. visibility 5 miles. 330 degrees 12 knots Gusts to 22.

light snow showers. surface wind 340 de- §4Z MVFR CIG: Last 6 hours of FT after
grees 15 knots Gusts to 25 knots. occa- DB4Z marginal VFR due to ceiling.

sionsl celling 8 hundred feet sky ob-

AREA FORECASTS ars 18-hour aviation forecssts plus a 12-hour categorical
outiook prepared 2 times/day giving genersl descriptions of cloud cover.
westher and frontal conditions for an area the size of several states, Heights
of cloud tops, and icing are referenced ABOVE SEA LEVEL (ASL); ceiling
heights, ABOVE GROUND LEVEL (AGL): bases of cioud layers are ASL unless
indicated. Each SIGMET or AIRMET alfecting an FA arma will 2i50 serve to
amend the Area Foracest.

SIGMET or AIRMET massages broaacast by FAA on NAVAID voice chan.
neis wam pillots of potentially hazardous westher. SIGMET concerns
severs and extreme conditions of importance to all aircraft, (i.e. wcing,
turbulence, and duststorms/ ms). ive SIGMETS are
15Sued for thunderstorms by the Severs Storms Forecast Center at Kansas
City for the conterminous U.5. AIRMETS concern less severe conditions
which may be hazardous to some sircraft or to relatively inexpenenced
pilots. ‘

WINDS AND TEMPERATURES ALOFT (FD) FORECASTS are 12-hour fore.
casts of wind direction (nearest 19" true N) and spaesd (knots) for
selected flight levels. Temperatures aloft (*C) are inciuded for all but
the 3p88-foot level. :

EXAMPLES OF WINDS AND TEMPERATURES ALOFT (FD) FORECASTS:
FD WBC 121745
BASED ON 1212002 DATA '
VALID 1300002 FOR USE 1800-0300Z. TEMPS NEG ABV 24000

FT ’
3000 6000 9000 12000 18000 24000 30000 34000 39000

BOS i
}212‘7 3425-07 3420-11 3421-16 3516-27 3512-38 311649 292451 28345)

3026 3327.08 3324.12 3322.16 3120-27 2923-39 284248 285150 285749

At 6000 feet ASL over JFK wind from 330* at 27 knots and tempera
ture minus 8°C. '

TWEBS (CONTINUOUS TRANSCRIBED WEATHER BROADCAST)—individ:
ual route forecasts covenng a 25-nautical-mile 2one either side of the
routs. By req 2 3 specific route ber, detailed en route weather
for a 12- or 18-hour penod (depending on forecast ssuance) plus a
sy it can be ob d .

PFILOTS . . . report inflight waather to nearest F55. The Iatest suriace
waSther reports ars svpilsble by phone at the nearest pllot westher
briefing office by calling at H+-10. :

U.S. DEPARTMENT OF COMMERCE — NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION — NATIONAL WEATHER SERVICE —REVISED OCTOBER 1978
frininnl Office Washiagton, D.C. 20402 (oer 100 copies) Stock No. 003-018-00093-8

For sale by the Superi dent of D us. G

CPO ;19T O s 277821
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1228 2.8 .2 8 71 92 29,519 -.0@5
1330 2.8 .2 23 73 & 29,295 +. 005
np2 8.87 .2 2 &9 59

Sumtary of Lay (midnight to midmight)

dax Min Precip Snow Seaw [ Peak Nind 1 Sky Cover Water Fastest
“eap Teap {lns.) Fall Depth Speed/Dir.lTise. . s/s.asa - Equiv. Rind
3OS .27 .2 2 2400 2323 @ 9 2 32 2304

sunrise; 8713 Suaset: 1781 Total Sunshine: 214 % Psbl: 36 Character of SunrisesSunset: CiiUDYCLDUDY

ther % Dbstructions to Vision
1339 A= 1994 2t B~ 1008 2325 F 2188 234 B- 2338 CONT

g ks, Tiokes and Miscellaneous Fhenomena
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‘2336 32388 48207 18133 20858 38M61 48222 51802 B418A 333 18159 20094 78828 555 91018= \8B1ITII8L

§4 1351 31 SCT 2@ 223/58/48/0385/019 56V 18:522)

S 1434 (LR 28 227/58/38/B387/@20/FEN SHL CU (5BY 19:542)

A 1352 CLR 20 232/57/39/@387/022/ 318 (S6Y 28:522)

SA 1630 CLR 15 234/54/38/8206/823 (MR 21:521)

84 1738 CLR 15 248/50/38/0404/824 (MR 22:521)

54 1838 CLR 13 249/46/39/0985/827/ 215 48 (MR 23:531) .

3Y 72386 32974 90705 10078 20839 30086 40249 52015 3I3 19155 20072 70029 555 911g8- (MR22:232)

1531 CLR 15 20B/43/38/0885/829 (MR 88:521)

2831 CLR 15 259/43:3771185/030 (MR BL:53D)

2131 CLR 15 Z61/42/36/1105/038/ 212 (MR @2:521)

€SB CLR 7 T56/42/37/12047031/% LR ALEDE .IMR . 83:527)_ .. .
<olB CLR 13 272/41/37/1385/B33/K LYR NN-NE (MR @4:512)
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w45l 22,815 i1 2 3 86.98 .

831 29.550 512 5 8sc ¥l 8 80.08 .

0632 29,483 1.8 1 150 8 13 W

3751 9,448 50.8 3 9sC 12 9 &d.i0

P8BSl 29.475 393.3 9 15C 13 85C 21 9 9 0.0

0931 27,705 c2.8 & ICY 7 38C 37 s 62 8.0

1833 29.713 5.8 § 28 23 7%C 19§ $ 80.60

1S3 29.785 S6.8 10 185C 28 ] 8s.00

1251 29.718 5b.9 I ot B 51 .00

1351 29,715 58.8 11 u 1 08.00 .

1454 29725 8.8 2 ey 32 9 8.0,

1392 29.743 57.8 ) 23 o0

1830 19.758 4.4 ) e 8.0

750 29.758 50,9 ] 88.08

1958 29.785 4.0 9 t2 e

1991 29.818 45.8 (] 2 5.8

2981 29.815 43.0 ) ] e4.50

2I51 29.828 42.% ) 2 .M

Y50 29.833 42,8 3 ¢ n.3
‘56 29.845 41.1 8 ] .0

Syrmnoptic Observations

MDY 3 9 <8

o833 3.87 .0 B &% S8 29.435 .00

2652 3.1 .8 B 5B 49 29.685 .pee

1251 .08 .3 B 39 4% 29.719 .209

1350 9.28 3 0 4@ 45 29.765 .00

RIDZ B.80 .9 2 47 49

stlimary of Day (midrnight to midnight)

Mai Hin Precip Snow Snow [ Peak Wind ]  Sky Cover Water  Fastest

‘aso Teap ilns.! Fall Dapth SpeedsDir Time .s/s. w/m Equiv. ¥ing ..

FRI-: B .8 & 14NE 28914 T 3 14 33 218

fuarise: 8719 3unset: 1782 Total Sumshimes 297 % Psbl: 5B Character zf SunrisesSunset: CLOUDYCLESK

weathar w Ubstructions to Vision
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L UEm sotaes and Miscallanzous Fhenomena

TIME [HECK== @EIT ./ NLDC/VSA ISQ REMARK CHGULT BE K ALEDS...5A 2358 REMARK SHOULS BE K NN-NE//RG L

“aRT THANCED 2845E//PEAR HIND STEED NAS LAST OF ZEVERAL GLCURRENCES// FASTEST !-MINUTE WIND SSEED KA
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-2 0RLL LR 1T ITAL/3TIIIRA/Q32/K NEJ 108 6@ (JN @5:54D
DTIS6 TISTA RITD4 100SE 20220 32107 48278 S1009 940 111 10156 ZB0A4 7D@B3 555 911BA= MBS

Io BIS2 TLR 15 270/09437/1204/032 (M B4:53D)

ta 8235 CLR 15 273/38/35/0080/@33/ 98292 (IM 97:571)

IR @353 LLR 15 277/35/33/26Q4/0347 307 (IN €B:541)

e D451 CLR 15 272/33/31/09@3/833 (JM B9:511)

I B382 LR 13 275/34/32/8303/034 (M 19:521) _

@631 CLR 12 284/32/30/8080/836/F BNK SW/ 385 32 (IM 11:520)

Y 72386 51969 02000 10080 21911 30119 48284 SI205 74089 333 18154 20008 555 9!112= (IM11:55D)

A @738 CLR 12 2B5/34/32/3203/837/FEd C1 F BNK SW-N (JM 12:491)

A 8834 238 -5CT 7 292/42/39/00a8/038/F BNK W-Nu HALY (SBY 13:541)
h 9731 12 -SCT 12 296/4B/40/3104784B/HATY/ 214 1001 (SEY 14:512)
34 1B32 ZTR -BKN 12 291/52/41/2585/839 (SEY 1S:521)

IA 1134 230 -BKN 12 278/95/39/2804/835 (SEY 14:541)

SA 1208 208 -BKN 13 264/58/48/1583/31/ B29 1881 31 (86Y 17:521)

37 70386 32574 711083 10144 20844 D103 48266 58029 BRARL 333 1B144 21804 S55 91118= (SBY17:532)

534 1352 253 -2EN 15 263/60/39/3583/938/CC W (SBY 1B8:521)
452 250 -BKN 15 261/89/36/2584/B30/FEN AC (SBY 19:542)
‘554 280 SCT 258 -QVC 15 263/58/37/2304/038/FEW AC/ 483 1879 (SEY 20:541)
-~ 1638 150 SCT 258 -OVC 12 250/53/38/1683/829 (MR 21:491)
SA 1738 E150 BKN 250 BKN 12 249/51/39/0888/@32 (MR 22:511)
$3 1838 L3 BKN 258 OVC 1B 273/48/40/898/033/BINOVC/ 188 1871 61 (MR 23:511)
ST 72388 32966 £028D 10889 20844 30108 48273 53080 04071 333 1B1A1 21804 555 91288+ (MR23:521)

S8 1920 123 SCT E250 BKN 10 279/44/37/8008/834 (MR BB:521)

v 203D ELCQ BKN 258 QVC 10 28D/4373971283/035/BINOVC (MR B1:511)

S0 2108 138 ECT E25R BKN B 272/4474B/1283/833/K LYR NM-NE/ 808 1871 (MR 82:511)
5 2259 130 BKN 220 OVC 8 277/45/39/8802/835/K LYR N-NE OCNL BINOVC (PR 83:51:)
En ZIIB 12D SOT ISR -BKN B 275/4/39/36@3/034 (MR Bd:51D)
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Sunrizes 8715 Sunset: 1792 Tcial Sunshine: 283 & Psbl: £S5 Character of Suarise/Sunset:

Depth Speed/Dir Tise

83E 2004

5/5- a/8--Equiv. - Wind -
6 3 & 23 10832

- Ml -l

BSL 3545 4,3 d @1 2998

152 17335 4.@ ] (] 02.09 .

2255 13.3%5 8.8 2 (] 00.80

2353 I9.82% 3%.2 i 23  00.00 .

4481 25,959 1.8 d ] 84.89 .

3552 19.885 34.8 -3 (] p0.08

351 29.860 32.0 (] 83 £0.00

0758 29.885 4.2 3 aCl 258 (] .00

2858 29.985 43.2 {101, 2% ] N

3951 :3.928 4E.B 331 250 P2 80.80 .

1352 19,985 52, & oLl 28 ] 8.0

1154 29.878 S55.9 8 BCI 259 ] .00

1250 29.835 58.8 9 9C1 250 88 9990

1352 29,825 68.3 g Becr 238 1 08.80

1452 29.820 59.@ 9 QAC 8@ 9CC 258 ¢ ! #9.00

(354 15,825 £8.0 10 @AC 15@ ICC 200 1 SCS 250 1D 25  pa.e8 |

1658 29.815 55.8 18 4C 150 oC1 250 18 5 89.60

{758 29,940 S51.8 7 GAC 159 3C1 258 9 8 29.40 |

1859 75.850 39.9 19 8C 159 01 250 1d 93 W

1950 29,885 44,0 7 4AC 159 31 258 7 5 M.L0

2050 29.87@ 43.8 18 78C 159 3C1 258 10 8 o0

2158 29.830 44,0 9 K 12 5AC 150 5 4C1 258 9 790 8.0

S0 29.865 45.8 18 O 19 8AC 158 8 201 250 19 " UK

‘5 29.868 44.8 7 3C 159 401 258 7 3 ;).

Syrnoptic Observations

"Dt e.0¢ .8 4 49

W51 .80 .2 0 47 4 29.858 -.885

9451 8.2 .0 @ 43 32 29.890 .pae

1259 0,08 .2 @ 5B 3) 29,830 +,085

1858 9.8 .0 3 &1 48 29,859 .240

MIDZ 2.20 .3 D 4B 43

ummary Gf Zay (midnight to sidnight)

"sx Mn Precia Snow Snow [ Peak Wind ) Skv Cover Water Fastest

weathear

Yooidbstructions

to

Viseion

Temariig,

Mates and Misczllaneous Fhenomena
TIME CHECh=+ 2555 /7 FASTEST L-MINUTE WIND SPEED WAS LAST OF SEVERAL OCCURRENCES
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Sh 0830 209 -IKN @ I75/41/78:0080/034/ 105 121 &1 (Jr 25:511)
7 723R4 30762 T2080 19850 12833 33113 48276 51005 DAL IIT 11al 2:904 70008 S5 9:28sc +JMBS:52Y)

A RIS2 258 -EKN 1@ 275/39/37/1484/034 (JN @4:55D)

SA 8254 258 -BKN 18 277/38/35/0008/R34/ 98383 (JM 87:541)

SA @353 238 -GCT 1 273/35/34/0080/033/K N/ 483 1041 (JW @@:557)

SR B431 120 SCT 23 -BKN 1@ 272/37/35/1383/B33/K ALGDS (JN #9:521)

A 8352 128 SCT 258 -BKN 1@ 277/37/35/2000/83% (M 10:537)

Ch 2650 128 SCT 223 SCT 7 280/34/34/2088/@35/ 385 1871 36 (M 11:5D)

SY 72306 32361 32000 18822 28911 30115 48200 53885 Q2071 333 1816 20922 555 91212= (IM11:53D)

SA 8731 E12@ BKN 7 285/40/37/08@0/036 (M 12:531)

SA @B3@ EL3@ BKN 258 BKM 15 288/44/41/8089/837 (SNS 13:517)

Sk 938 128 SCT E£2C2 DXN 15 294/5)/48/1783/@39/ 115 1871 (SHS 14:511)

3 1830 120 SCT E2CQ BKN 15 299/54/40/7483/839 (M5 15:521)

SA 1138 128 SCT £25@ BXN 15 285/59/41/2996/837 (SNS 16:531)

Sn 1258 150 SCT £220 BKN 15 271/41/38/1507/833/ 822 1071 35 (SMS 17:521)

SY 7236 32974 71387 1161 20833 10108 40271 SBB22 84971 333 18167 20817 555 9121B= (SNS17:531)

Sh 1330 ELZB BKN 228 OVC 15 263/69/36/1304/@31 (SHS 18:510)
1458 E178 BKN 278 OVC 15 261/58/36/1584/838 (SNS 19:511)
Ql.'ﬁl E129 BKN 258 OVC 15 255/57/37/1507/028/ 717 187% (58S 20:522)
3R 1630 189 SCT E128 BKN 289 OVC (2 256/56/35/1984/420/VIRSA S-N (MR 21:531)
SA 1730 109 SCT E1Z2 BKN 288 OVC 12 262/56/36/2764/038/VIRGA OVHD (MR 22:531)
SA 1BUQ %@ SCT 128 SCT E288 OVC '@ 255/53/38/1603/B31/THN SPTS IOVC/ 218 1078 62 (MR 23:531)
SY 72384 32956 81483 18117 20833 38182 40265 S2010 84478 333 18167 20017 S55 9138= (MR23:541)

§4 1938 12P SCT 258 -OVC 10 26B/58/39/1283/029 (MR 90:531)

Sh 2831 E110 BKN 258 QUC 18 ISB/S2/36/1805/829/THN SPTS 10VC (MR @1:542)

A 2130 43 SCT EITB BKN 280 OVC 1@ 254/51/39/1B@5/@28/ 819 1578 (MR 82:532)

A 220D M3! BKN 45 CYC 1B 249/54/39/1986/027 (MR @3:531)

£4 I8 40 5CT (139 SCT £25B OVC B 242/54/39/1807/B25/TNN SPTS 1OV (MR R4:531)




. - W e T, e Y AT S TR P R R B : -
.' T R A Ty [ Y N S A RTOT SRR OIS S S . S
f R FRT S [T '
oL Y S I VY ) .

361075 46 T ) 1. ee.09
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G54 25268 162 5 ol 8 : 20,49
1 OIeSS 6.2 T L Yo 28.B9
5125859 .2 s ZC 12 1 2D s 3 20,90
252 20,885 37.0 5 AL LB LI 253 4 3 £8.08
58 12,670 6.2 +O3AC 128 i1 250 4 43 2000
751 2.885 40.B 9 %L ¢ ? 28,09
3 29.895 4.0 8 84 18 01 258 @8 : 39,82
258 29,915 £0.0 74 28 I 50 7 o1  BA.20
125 25,585 %53 § 3C 128 S o5 8 < 20.40
150 29.890 7.8 7 M0 120 1 %8 7 5 22.80
73 29,850 el.@ 9 EAC 130 401 258 9 58 90.88
1358 29,875 60,8 19 83 150 scl 238 i@ 19 2.8
1458 29.326 0.8 '@ 78 138 L1 250 19 1) .08
Im899 oo 2 TAC 128 31 2% a2 27 20.88
S0 IT,208 55,0 ' 185 182 7AC 128 S 05 709 1@ 12 29,89
(TR 12.828 6.8 12 1AS 188 7AC 120 9 I°5 288 18 T X
3 2%.839 52 18 A3 99 4aC 120 5 SCS 229 1@ 92 1.8
1233 29,815 0.8 12 43 130 01 250 18 5 TR
179,810 52.2 12 6AC 138 sCl 250 19 8 29.90
250 29.882 518 18 25C 43 AL 130 9 IC5 200 18 18 29.00
25 19,758 54,8 19 98¢ 3 IS¢ 4519 " #0.00
‘ 19,778 4.8 @ 25C 40 IAC 138 5 SCI 259 10 7 #4.88

Svnoptic Ubservaticns

0l .2 i 4

ave .83 . 48 4 29.870 -.89%
d650 B.00 41 3 29.808 -, 210
258 p.p8 a2 I3 29.835 -, 005
1853 e.ée al 23 27,848 ~.010
mi? oeee T 54 49
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il S DE Qe wamidnighit to midnight

fax Min Precip Snow Snow  { Peak Rind 1 Sky Cover Mater  Fastest
e3R Teaw (inz.. Fall lepth ZieediDir Tiae  s/s a/e Ecuive .. dind._
I R F 1 I 2 1d5E leis. ¢ B 318 2259
senrised ETIE dunsety (702 Tolal Suashiner IS X Pablr 4 Character of Sunrisesiumset: CLOUDYCLDUDY

wernil i 2 Dbstructions bto VYisian

CaEmaria, HotEs and Miscellangous FResomena

SR JHESK== 3139 /. NEED S 3R 235D DESERVATICN SEMARK TNN SPTS IOVC SHOULD &E THN SFTS 1OVD /.PEAK
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