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1.0 SUMMARY

1.1 TEST PROCEDURES AND RESULTS

The U.S. Environmental Protection Agency (EPA), Emission Measurement
Branch (EMB) issued a work assignment to Entropy Environmentalists, Inc.
(Entropy) to develop and conduct a set of emission tests at two limestone |
crushing plants to determine the PM10 emission factors. The specific sources:
tested were a 5.5 foot shorthead cone crusher (5.5’ crusher) and an 6 by 16
foot vibrating screen. The plants selected by the EPA Task Manager were the
Vulcan Materials Company, Maryville and Bristol, Tennessee Plants. This report
will reflect the tests conducted at the Maryville, Tennessee Plant. ‘

The primary objective of the tests was to determine the PM10 emissions
from the specific processes with the maximum degree of accuracy. The EPA w
Reference Method used to quantify the PM10 emissions was Method 201A. This
~ procedure utilizes an extractive sampling train consisting of a cyclonic
precollector to remove the greater than 10 micron particles, followed by a
filter. To use Method 201A, it was necessary to design a fugitive emission
capture system to collect the PM10 particle laden gas stream.

A Quasi-stack system was used to conduct emission tests on the inlet and
outlet of the 5.5’ crusher. Small enclosures were built at both the inlet and
outlet locations. Clean make-up air from HEPA filters was blown into each
enclosure at a rate approximately equal to the exhaust gas stream flow rate
being drawn to the emission sampling location. Using this testing approach,
all of the PM10 emissions from the crusher inlet and outlet were efficiently
captured and adjacent sources of PM10 emissions did not affect the results.

The vibrating screen emission tests were conducted using a track-mounted
hood system. The hood has dimensions of 2 feet by 2 feet and was mounted
approximately 12 inches above the upper screen deck of the vibrating screen.
The small scale and the mounting position of the hood ensured that the normal
PM1O emissions were not significantly influenced by the presence of the hood.
The capture velocity in the hood was set by adjusting the variable speed DC
motor of the tubeaxial fan installed on the hood outlet duct. The hood capture
velocity was selected based on observations of the fugitive dust capture
characteristics of the hood. This testing approach is an adaptation of the |
conventional "roof monitoring" technique for fugitive emission testing.

The PM10 emissions were tested using EPA Method 201A. The tests were .
divided into two sets: stone moisture levels greater than 1%, and stone
moisture levels less than 1%. The results of the PM10 emission tests are
presented -in Table 1. The emission rates determined during both series of
tests on the 5.5’ crusher and the vibrating screen were low. These wet stone
emission factor results are entirely consistent with the zero visible emissions
operating conditions observed during all of these tests. Stone samples ;
obtained during each of the tests were also analyzed and found to have very low
levels of material below approximately less than 10 microns. :



TABLE 1. CRUSHER PM10 EMISSIONS

PM10 Source Stone Moisture PM10 Emissions Control

(% Weight) (Pounds/Ton) Efficiency

Crusher (€ 1%) 0.001041
(> 1%) 0.000147 85.9 %

Vibrating Screen (< 1%) 0.006920
(> 1%) 0.000549 92.1 %

1.2 KEY PERSONNEL

The U.S. EPA EIB Project Manager for this project was Mr. Dennis Shipman.
Mr. Solomon Ricks served as the U.S. EPA EMB Project Manager. The Entropy |
Project Director was Dr. John Richards, P.E. The Entropy project manager was
Mr. Todd Brozell. The tests were coordinated through the assistance of Mr.
Allen Blake P.E. of Vulcan Materials, Inc. The tests were observed by Mr.
Steve Whitt of Martin Marietta. A summary of the key personnel and their phone
number are provided in Table 2. |

TABLE 2. KEY PERSONNEL

Telephone Numbers

U.S. EPA, Emission Inventory Branch

Mr. Dennis Shipman (919) 541-5477
U.S. EPA, Emission Measurement Branch

Mr. Solomon Ricks (919) 541-5242
Vulcan Materials, Inc.

Mr. Allen Blake P.E. (615) 579-2938
National Stone Association

Mr. Bill Ford P.E. (202) 342-1100
Martin Marietta

Mr. Horace Wilson (919) 781-4550

Mr. Steve Hhitt (919) 781-4550
Entropy Environmentalists, Inc.

Mr. Todd Brozell (919) 781-3550

Dr. John Richards P.E. (919) 781-3550




2.0 PLANT AND SAMPLING LOCATION DESCRIPTION

2.1 PROCESS DESCRIPTION AND OPERATION

A 5.5’ Shorthead, conical type tertiary crusher was tested at the
Maryville, Tennessee plant. This receives the oversize stone from a pair of
6’ x 16’ triple deck vibrating screens downstream from the secondary surge
pile. The stone is feed to the tertiary crusher by means of a conveyor
(stream number 17 in Figure 1). The stone is discharged into a feed hopper
which serves a vibrating feeder above the 5.5’ shorthead crusher (equipment
number 15 in Figure 1). There were very limited free fall distances from the
feed conveyor to the feed hopper to the vibrating feeder and from the vibrating
feeder to the inlet of the shorthead crusher. The crusher discharges the
crushed stone onto a conveyor (stream number 16 in Figure 1) leading to the 6'
X 16’ vibrating screens.

The inlet to the shorthead crusher was defined as the discharge of the :
vibrating feeder to the shorthead crusher vessel. This area, having a height
of approximately 6 feet above the platform, was enclosed with galvanized steel
flashing 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 1 to 5 mph.

The discharge point of the shorthead tertiary crusher is the same
conveyor leading from the secondary surge pile that feeds the 6’ X 16’
vibrating screens (stream number 16 on Figure 1). The discharge point is
enclosed approximately 5 feet upstream and downstream of the shorthead
discharge point. The discharge of the shorthead crusher was defined as the
total enclosure presently surrounding conveyor number 16 underneath the
crusher.

The vibrating screens at the Maryville, Tennessee plant of Vulcan
Materials Company consists of two parallel 6 x 16 triple deck screens
(equipment numbers 13 and 14 in Figure 1). These screens receive stone from
the conveyor numbered 16 in Figure 1. A spliter is used to proportion the =
stone between the two screens. The vibrating screen source was defined as the
6 foot wide, 16 foot long open, sloped surface above the upper screen deck. -
There is approximately a 10 inch freeboard above the upper screen to reduce
wind entrainment of dust. The area traversed as part of this test program was
the sloped surface parallel to the top of the freeboard. ‘

The stone flow to the vibrating screens and the 5.5’ crusher is termed
"closed circuit” since oversized material containing some fines adhering to the
surface can recirculate through the vibrating screens and 5.5’ crusher until
the stone is crushed small enough to fall through the vibrating screen. The
oversized material remaining on the top screen goes to the inlet of the 5.5’ |
crusher. The total quantity of oversized material entering the 5.5’ crusher |
was approximately 260 tons per hour. The stone feed rates to the two vibrating
screens were approximately 350 tons per hour or 175 tons per hour per screen.,
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Figure 1. Simplified Process Flowchart




2.2 FUGITIVE DUST CONTROL

Wet suppression is used for fugitive dust control of the 5.5’ shorthead
crusher, and the vibrating screens. There are water spray nozzles located on
the vibrating feeder to the 5.5’ crusher. Over-wetting of the rock can cause
blinding of the lower screen or blockage of the fines discharge chute ;
underneath the triple deck vibrating screen. During these emission tests, the
plant experienced no screen blinding conditions.

2.3 SAMPLING AND EMISSION TESTING PROCEDURES
2.3.1 Fugitive Emission Test Approach

Since there are no air pollution control devices on the vibrating screens
or the 5.5’ crusher, fugitive emission testing procedures were needed to ‘
capture and measure the PM10 emissions. Entropy considered the criteria listed
in Table 3 in designing the test program. Entropy evaluated alternative :
testing procedures during site visits by Entropy personnel. The emission
testing techniques which are generally applied to fugitive dust emission
sources include,

¢ Upwind-downwind profiling,
e Roof monitor sampling, and-’
e Enclosures and Quasi-stack sampling.

Vibrating Screen Testing Alternatives

The roof monitoring approach of fugitive emission testing appeared to be
the most applicable technique for the vibrating screen at the Maryville plant.
This involved the sampling at a horizontal array of sampling points above the
surface of the emission source. However, an adaption of the general procedure
was necessary due to the lack of a partial enclosure to serve as the roof f
monitor and due to the swirling gas flows created by wind leakage around the:
screen enclosure. Accordingly, Entropy designed and installed a track-mounted
hood system for fugitive emission capture. By using this track-mounted hood |
version of roof monitor sampling, it was possible to accurately capture and |
measure the PM10 emissions without influencing the PM10 emission rates from the
screen surface. . 1

Upwind-downwind 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 vibrating screens at the Maryville, Tennessee plant because of the height
and inaccessibility around the vibrating screens. Also, there were a number
of possible sources immediately upwind and downwind of the 5.5’ crusher. These
sources included crushers, conveyors and conveyor transfer points, and ‘
commercial product haul roads. It would be impossible to isolate the 5.5’
crusher from these nearby sources using an upwind-downwind testing procedure.

The quasi-stack method would involve the construction of a temporary :
enclosure around the vibrating screen and the installation of a duct and fan




Table 3. FUGITIVE EMISSION CAPTURE
SYSTEM DESIGN CRITERIA

e The capture system should not create higher-than-actual PM10
emission rates due to high gas velocity conditions near the
point of PM10 particle entrainment.

e The capture system should not create a sink for PM10 emissions.

e The capture system should isolate the process unit being tested
from other adjacent sources of PM10 emissions.

e 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.

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

e 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.

system for gas handling. Entropy rejected this approach primarily because of
the extremely high gas flow rates necessary. To simulate the identical f
emission conditions for typical wind speeds at the plant would require gas flow
rates between 13,200 and 52,800 actual cubic feet per minute (ACFM). Ductwork
with a diameter between 4 and 6 feet would be necessary to carry this large gas
flow at velocities where PM10 losses would be minimized. Since the vibrating
screen is on a relatively small platform 60 feet above the ground, this j
ductwork would have to be quite long and carefully supported. This approach:
would be prohibitively expensive. Other disadvantages include: 1

e It would be extremely difficult to simulate actual wind speeds and }
wind approach angles using make-up air. :

e An enclosure restricts plant operations personnel’s access to
the vibrating screen

e Construction safety risks are possible due to the lack of access and
due to the rotating equipment in restricted areas. :




5.5’ Crusher Inlet and Outlet Testing Alternatives E )
. The quasi-stack method appeared to be the most accurate and practical

approach for capturing the fugitive emissions from the inlet and outlet areai
of the 5.5’ crusher. This approach allowed isolation of the 5.5’ crusher 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 5.5’ crusher and the installation of a duct
and fan system for gas handling. Since the PM10 emissions are generated :
primarily by stone-to-stone attrition in the crusher and during falling, the
use of an enclosure does not influence the rate of PM10 emissions.

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 or outlet. The !
emission profiling technique was also rejected for the crusher emission points
since there were a number of other possible PM10 sources in the immediate
vicinity of the crusher.

2.3.2 PM10 _Emission Testing Procedure

Screen Testing Equipment .
The track-mounted hood system used for sampling the vibrating screen
consisted of a 2 foot by 2 foot aluminum hood suspended 12 inches above the .
' upper deck of the vibrating screen. The position of the hood above the stone
. is shown in Figures 2 and 3. This hood position was close enough to the upper
screen deck to ensure good emission capture but not so close that the entering
air stream caused greater-than-actual PM10 emissions. A variable speed DC-
driven tubeaxial fan controlled the capture velocity of the air entering the’
hood. This velocity was set at 150 feet per minute based on the hood capture
characteristics observed using smoke and lightweight strips of fabric. This'
velocity is higher than the 50 feet per minute minimum capture velocity ‘
specified in reference 9 for vibrating screens.

The top area of the vibrating screen was divided into a 3 by 5 array of
sampling locations, each of which was 2 feet by 2 feet in size. The only area
not sampled was-the 6-foot strip across the upper inlet side of the vibrating
screen where the stone feed dumps onto the top of the screen. Positioning the
hood in this location would have artificially increased PM10 emissions and
caused rapid abrasion of the hood. PM10 from the inlet chute area of the
screen are captured as the hood traverses the uppermost portions of the screen.

Entropy sized the ductwork from the hood to the sampling location for an
average gas flow velocity less than 1000 feet per minute. This transport
velocity is well below the 3500 to 4500 feet per minute velocity used to size
commercial ductwork in stone crushing plants and other facilities handling |
large diameter dusts*®. The purpose of the high velocities in commercial ducts
is to ensure that large diameter dust particles do not settle and accumulate in
the ductwork over long time periods. PM10 sized dust particles have negligible
gravity settling rates in the gas stream residence times in the ducts. :
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Dust accumulation in the ductwork was not a problem during this study’
since the hood operating times were relatively short and the flexible duct was
cleaned regularly. The 1000 feet per minute duct velocity limit is advan-
tageous since this limits the impaction of particles less than 10 microns on
the side walls of the hood elbow and the side walls of the flexible duct.
Also, the low gas transport velocity 1imits any formation of PM10 emissions due
to the movement of the gas stream over the surfaces of large diameter particles
entrained in the gas stream or settling on the bottom of the duct. ‘

5.5’ Crusher Testing Equipment
The inlet to the 5.5’ crusher was defined as the discharge of the

vibrating feeder into the crusher vessel. This area, having a height of
approximately 6 feet, was enclosed with galvanized steel flashing to allow
capture of the PM10 emissions caused by the stone-to-stone attrition during
movement of the stone. The discharge point of the 5.5’ crusher is a conveyor
leading to the triple deck vibrating screens. The discharge point was encliosed
approximately 4 feet upstream and downstream of the 5.5’ crusher discharge
point. There are water spray nozzles on the downstream side of this conveyor.
Figure 4 shows a side view of the 5.5’ crusher. ‘

Figure 4. Side View of 5.5’ Crusher




Enclosures were built around the inlet and outlet of the crusher. The
inlet enclosure measured approximately 28* high with a 60" diameter, the outlet
measured approximately 12’H X 12’D X 9’W. The enclosure outlet ducts were
combined into a single 1 foot diameter outlet duct. The single one foot :
diameter duct was used as a combined sample point for both the inlet and outlet
of the crusher. The one foot diameter duct was then increased to a two foot
diameter duct, to allow use of a two foot diameter SCR driven tubeaxial fan.,
Filtered air was supplied to each of the enclosures by means of HEPA (high
efficiency particulate absolute) filters and centrifugal fans, see Figure 5.
Use of HEPA make-up air ensured that PM10 emissions measured in the outlet duct
were generated by the unit being tested rather than from adjacent sources. The
air flows from each enclosure were set by adjusting the variable speed DC motor
of the tubeaxial fan installed on the combined outlet duct. The mounting
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Figure 5. 5.5’ Crusher Hepa Filtered Air Makeup

positions of the inlet and outlet ducts on the enclosures ensured that the
normal PM10 emissions were not significantly influenced by air flow patterns.

Close-up views of the crusher inlet before and after installation of the
enclosure are provided in Figures 6 and 7. In Figure 7, the flexible duct
delivers the HEPA filtered make-up air to the enclosure and the duct in Figure
7 takes PM10-laden air to the emission testing location. The crusher outlet
enclosure is shown in Figures 8 and 9. In Figure 8, the horizontal duct in the
photographs contains the PM10 emissions from the inlet and outlet enclosures
and the vertical duct contains the PM10 emissions descending from the inlet
enclosures. The gas streams are joined at the duct TEE shown in the lower left
of Figure 8. ‘
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Figure 6. Crusher Inlet Before Installation |

Flgure 7 Crusher Inlet with Enc105ure
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The combined gas flow from the inlet and outlet enclosures was controlied
by a Dayton Model 3C411 24 inch, 2 HP direct current (DC) driven tubeaxial fan.
This variable speed fan was set at the gas flow rate necessary to maintain a
slightly 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.

PM10 Sampling Equipment
EPA Reference Method 201A was used to monitor the PM10 emissions from the

5.5’ crusher. This complete sampling system 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 collected 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. ‘

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. |

PM10 sampling was performed in a 1-foot (inlet / outlet location)
diameter smooth wall duct mounted directly off the enclosures of the crusher.
The 4-inch diameter sampling port was located 8 duct diameters downstream of
the inlet / outlet tee junction and 2 duct diameters upstream of the 2 foot fan
duct. Sampling in the vertical direction across the ducts was not possible -
since dust coliected 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.

The parti&u]ate samples were recovered using the procedures specified fn

Method 201A. The material from the filter, cyclone outlet tube, and filter
inlet housing were combined to determine the total PM10 catch weight.

12
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2.4 MONITORING OF PROCESS OPERATING CONDITIONS

There are a number of process variables and weather conditions which
could conceivably influence PM10 emission rates from the vibrating screen:

Stone moisture level

Stone size distribution
Stone silt content

screen stone feed rates
Stone friability

Stone hardness and density

A1l of these variables with the exception of stone type were monitored
using a combination of plant instruments, special mon1tor1ng equ1pment, and -
stone sample analyses. Stone type was not monitored since 11mestone is the
only type of stone processed at this plant. 1

2.4.1 Stone Moisture Level

Two stone samples were removed during each of the emission tests. 1In
all cases, this sample consisted of a 2 1inear foot sample of stone from the
main conveyor leaving the 5.5’ crusher and a sample from the conveyor leaving
the 6’ X 16’ vibrating screens. The conveyors 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. The samples were
weighed and multiplied by the conveyor speed to yield a stome production rate
in tons per hour.

A sample was selected for analysis by placing the stone in a pile and '
dividing it into four quadrants. The quadrant randomly selected for analys1s
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 350 degrees Fahrenheit. The weight loss .
during heating was calculated and reported as the stone moisture level.

2.4.2 Ambient PM10 Levels

One ambient PM10 monitor was operated in the vibrating screen sampie
area. It was operated only during the time periods that PM10 emission samp11ng
was in progress. The ambient air flow rates through the samplers were
calibrated using an Airdata micromanometer. The filters were weighed and PM10
Tevels during the test were calculated and subtracted from the vibrating screen
emission rates. This data however was not used in the emissions calculations
for the 5.5’ crusher due to the enclosures and HEPA filtered make-up air.

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. The initial sample
quadrants used for moisture analysis were also used for analysis by ASTM sizing
screens. The sample of approximately 2 pounds was heated to 350 Fahrenheit for

14



30 minutes to drive off the moisture, then allowed to cool, then loaded into
the top pan. The screen size mesh openings included: |

37.5 Millimeters
19.0 Millimeters
4.75 Millimeters
2.00 Millimeters
150 Microns
75 Microns
38 Microns
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.

2.4.4 Stone Processing and Production Rates

The stone processing rate of the 5.5’ crusher has been defined by Entropy
as the total volume of stone entering the 5.5’ crusher. The volume of stone in
tons for a particular test was calculated by removing and weighing a 2 foot °
section of the stone from the conveyor entering the 5.5’ crusher. This amount
in pounds/feet was then multiplied by the speed of the conveyor in feet/minute
(400 fpm crusher feed, 426 fpm screen feed) to produce a rate in pounds/minute.
Then to obtain the total amount of stone per hour this number was multiplied by
60 minutes per hour. This calculation was also performed for the screen ‘
production rates. However the screen production rates were divided by 2
because there were two screens receiving stone from one conveyor. This
calculation is shown below:

5.5 Crusher
(Pounds Stone per 2 FT) X (Belt Speed to Crusher 400 FT per Minute)
= Pounds Stone per Minute
(Pounds- Stone/Minute) X (60 Minutes/Hour) X (Ton/2000 Pounds)

= Tons of Stone/Hour

6’ X 16’ Vibrating Screen
(Pounds Stone per 2 FT) x (Belt Speed to Screens 426 FT per Minute)
= Pounds Stone per Minute
((Pounds Stone/Minute) X (60 Minutes/Hour) X (Ton/2000 Pounds)) / 2 Screen$

= Tons of Stone/Hour/Screen

15



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 shorthead 5.5’ crusher and a vibrating screen at a lime stone |
crushing plant. The test program concerned both wet and dry stone cond1t1ons.
The specific objectives included the following:

e Capture the PM10 emissions from the inlet and outlet of a
5.5’ crusher without significantly affecting the emission rate.

e Capture the PM10 emissions from the vibrating screen
without significantly affecting the emission rate.

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

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

e Measure the stone moisture content, stone feed rate, stone size
distribution, and stone silt content.

The stone processing rate calculation at the Maryville plant tested
during this study were complicated by the presence of two vibrating screens
operated in parallel. Because of the configuration of the equipment there is
no quantitative means to determine the separate stone flow rates to each. F
Entropy has based on emission factor calculations of a 50%-50% split based on
observations during the emission tests. . :

3.2 STONE MOISTURE LEVELS

The stone moisture levels for the PM10 emission factor tests are :
presented in Table 4. The moisture criteria proposed in the Test Plan were: .
dry condition --less than 1%, and wet conditions - equal to or greater than 1l%.
The actual values during the tests were consistent with these criteria. ‘

During the emission tests, the stone color was used to qualitatively
evaluate moisture levels. Short term changes in stone moisture were indicated
by shifts between grey and white. These variations occurred in all of the wet
condition tests, but they could not be quant1f1ed because of the time needed to
obtain a representative stone sample. Stone moisture levels were controlled by
the plant personnel operating certain water spray headers in the process. |

16



TABLE 4.

STONE MOISTURE LEVELS

Date Conditions Test Moisture Content
(% weight)
6-10-93 Dry 1 0.67
6-10-93 Dry 2 0.89
6-10-93 Dry 3 0.46
Average 0,673 '
6-7-93 Wet 1 1.21
6-8-93 Wet - 2 1.12
6-9-93 th 3 1.98

Average 1.437

3.3 AMBIENT PM10 CONCENTRATIONS

The ambient PM10 concentrations were monitored by means of a Anderson

PM10 Hi-Vol sampler.

This instrument has a cyclonic pre-collector for

particles greater than 10 microns followed by a back-up filter.
was located on the ground on the East side of the vibrating screen platform.
In this location, it indicated the ambient PM10 levels in the vibrating screen
sampling area. ‘

The analyzer:

This analyzer was turned on immediately prior to the emission test and -
The PM10 concentrations were
calculated by dividing the filter catch weights by the total standard cubic
The ambient PM10 levels presented in

turned off at the conclusion of the test.

feet sampled during the on-line time.

Table 5.

TABLE 5.
AMBIENT PARTICULATE CONCENTRATION
STANDARD GAS CONDITIONS

Time Milligrams HiVol#l

Start Stop Catch mg/ft® Dry
6-7-93 09:18 15:29 154.7 0.0218
6-8-93 07:45 13:58 143.7 0.0205
6-9-93 07:53 14:20 166.6 0.0234
6-10-93 07:37 11:40 230.7 0.0504
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3.4 STONE PRODUCTION RATES

The 5.5’ crusher and vibrating screen stone processing rates were :
calculated following the formula given in Section 2.4.4 of this report. The
total stone production rate through the vibrating screens was divided in half
based on the assumption that both screens received equal stone loadings. The
calculated stone production rates for the East vibrating screen during the
tests are presented in Table 6.

TABLE 6. STONE PRODUCTION DATA

Date Test Condition East Screen Crusher

Processing Rate, Tons/HR

6-7-93 1 Wet 206 267
6-8-93 2 Wet 168 228
6-9-93 3 Wet 176 291
6-10-93 1 Dry 171 282
6-10-93 2 Dry 166 246
6-10-93 3 Dry 160 267

3.5 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. '

The total PM10 emissions from the vibrating screen were determined by i
multiplying the constant gas flow rate (standard conditions) of the hood-fan
system times the 24 separate sampling locations. The total gas flow rate from
the vibrating screen was multiplied by the measured PM10 concentration to yield
the total PM10 emission rate. ’ i

The data are expressed in pounds of PM10 per ton of stone processed
through the East vibrating screen. The production rate was calculated as

“described in section 2.4.4. It was assumed that both of the vibrating screens

receive an equal stone loading. The measured PM10 emission factors for both
the 5.5’ crusher and the vibrating screen are presented in Table 7. The
average values for the wet tests are well below the average value for the dry
tests. This is consistent with general observations during the emission tests.
During the dry tests, there were visible emissions from the vibrating screen.
No visible emissions were apparent during the wet tests. The extremely Tow .

emissions occurring during the wet tests are indicated the photographs shown in

Figures 2, 3, 7, 8 and 9.
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TABLE 7. VIBRATING SCREEN AND 5.5’ CRUSHER PM10 EMISSIONS
PM10 Emissions; Pounds/Ton

Dry Stone (< 1) 5.5’ Crusher Screen
Run 1 0.00078 0.00677
Run 2 0.00131 0.00731
Run 3 0.00103 0.00668
Average 0.00104 0.00692

Wet Stone (> 1)

Run 1 0.000190 0.000591
Run 2 0.000147 0.000568
Run 3 0.000105 0.000489
Average 0.000147 0.000549

The emission factors measured during the emission test program are well
below previously reported emission factors for total particulate matter®.  The
emission factors applicable to total particulate emissions cannot be compared
with 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. It is unlikely that the 5.5’ .
crusher and vibrating screens are creating substantial quantities of PMIO
particulate. This is indicated by particle size distribution tests conducted
by Entropy using dried stone. The size distribution data is provided in Table
8-1 and Table 8-2. As indicated in the wet stone had near negligible levels of
dust in the less than 75 micron s1ze range. ‘ ‘
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TABLE 8-1. PARTICLE SIZE DISTRIBUTIONS
FOR DRY RUNS

Fraction of Sample in Specified Range

Size Range Test 1,2,3
Dry

» 37.5 Millimeters 0
» 19.0 Millimeters 0.065
> 4.75 Millimeters 0.280
> 2.00 Millimeters 0.464
> 150 Microns 0.141
> 75 Microns 0.019
> 38 Microns 0.014

Bottom Pan 0.017

TABLE 8-2. PARTICLE SIZE DISTRIBUTIONS
FOR WET RUNS
Fraction of Sample in Specified Range
Size Range Test 1, Test 2, Test 3,
Wet Wet Wet

> 37.5 Nillimeters 0 0 0
> 19.0 Millimeters 0.125 0.050 0.034
> 4.75 Millimeters 0.267 0.420 0.268
» 2.00 Millimeters 0.447 0.405 0.453
» 150 Microns 0.111 0.079 0.175
> 75 Microns 0.020 0.020 0.029
> 38 Microns .- 0.015 0.014 0.023

Bottom Pan 0.016 0.012 0.019
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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 fo1low
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 1mpingers by the standardized volume of gas
sampled. The following QC procedures were followed in determining the vqume
of moisture collected: _

e Preliminary reagent tare weights were measured to the nearest 0.1 g.

¢ The balance zero was checked and re-zeroed as necessary before each
weighing.

e The balance was leveled and placed in a c¢lean, motionless env1ronment
for weighing. ' j

e The indicating silica gel was fresh for each run.

e The silica gel impinger gas temperature was maintained below 68°F.

The QC procedures below were followed regarding accurate sample gas vohume
determination: :

e 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 1n1t1a1
and final readings.

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

e Readings of the dry gas meter, meter orifice pressure (AH), and meter
temperatures were taken at every sampling point.
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» Accurate barometric pressures were recorded at least once per day.

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

¢ The S-type pitot tube was visually inspected before sampling.

e Both legs of the pitot tube were Teak checked before and after
sampling.

e 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.

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

e Cyclonic or turbulent flow checks were performed prior to testing the
source. ‘

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

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

e The stack gas temperature measuring system was checked by observ1ng
ambient temperatures prior to placement in the stack. i

4.3 QA AUDITS

Meterbox calibration audits were performed according to Method 5, section
4.4. A1l of the equipment pre-test and post-test results are presented in
Table 9.

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
rep;ezentatlve amount of the analytes are collected by the sampling system
include:

* The sampling rate is within 20 percent of isokinetic (100 percent).‘

e Only properly prepared glassware is used.

e A1l sampling nozzles were be manufactured and calibrated according to
EPA standards.

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

e Recovery procedures are completed in a clean environment.

* Field reagent blanks are collected.
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4.5 SAMPLE VOLUME AND PERCENT ISOKINETICS

A1l sampling runs met the results acceptability criteria as defined by f
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 9.

TABLE 9.
AVERAGE DELTA H AND ISOKINETIC RESULTS

Run # Percent Iso (%) Delta H (Avg)
D-1-C-M201A-1 104.2 0.57
D-1-C-M201A-2 103.6 0.57
D-1-C-M201A-3 - 100.3 0.58
W-1-C-M201A-1 103.0 0.58
W-1-C-M201A-2 107.0 0.57
W-1-C-M201A-3 104.2 0.57

Run # Percent Is (%) Delta H (Avg)
D-1-S-M201A-1 103.1 0.67
D-1-S-M201A-2 102.8 0.67
D-1-S-M210A-3 103.0 . 0.67
W-1-5-M201A-1 93.5 0.68
W-1-S-M210A-2 105.1 0.67
W-1-5-M201A-3 90.1 0.68

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
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inspected and documented as meeting EPA specifications prior to field samp]ihg.

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 Calijbration

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. All 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. Al1 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 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 va]ve
is then adjusted to obtain the desired flow rate. For the pre-test
calibrations, data are collected at orifice manometer sett1ngs (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 q
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 10. - :
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Table 10. Meter Box Calibration Audit

. Meter Box Pre-Audit | Allowable Calculated Acceptable
- | Number Value Error Gamma
NU-7 0.9850 0.9456<Y<1.0244 1.0073 Yes
EN-2 0.9831 0.9438¢Y¥<1.0224 0.9741 Yes

4.7 DATA VALIDATION

: A11 data and/or calculations for flow rates, moisture content, and 1
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.
e Acceptable sample collection procedures.

e Consistency with expected other results.

e  Adherence to prescribed QC procedures.
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6.0 GLOSSARY
ASTM: American Society for Testing & Materials

Aggregate: 1in the case of materials of construction, essentially inert.
materials which, when bound together into a conglomerated mass by a ‘
matrix, form concrete, mastic, mortar or plaster; crushed rock or gravel
screened to size for use in road surfaces, concrete or bituminous mixes;
any of several hard materials such as sand, gravel, stone, slag, cinders
or other inert materials used for mixing with a cementing material to form
concrete. Aggregate. in a surface course in the building of roads is |
often called a "road metal”.

Conveyor belt: a rubberized belt, usually 18" to 60" wide, used to carﬁy
aggregates. ‘

Crusher (cone): a crusher that is specially designed to produce 1’ines.‘i

Crusher (primary): usually a jaw or gyratory type crusher which reduces
very large rocks to a size that can be processed by a secondary crusher.

Crusher (secondary): any second or third stage crusher that further
reduces the size of stone.

" Fines: the smaller particles of aggregates; usually less than .25" in

size.

Head Pulley: the driving pulley, usually at the discharge end of conve&or
belt.

Ro-Tap screen: trade name for a type of testing screen.

Scalping: a screening operation, removing stone too large for the
crusher.

Scalping Screen: removes oversize material.
Screen (or sieve): a metallic plate or sheet, woven wire cloth or simiiar

device, with regularly spaced apertures of uniform size mounted ina
suitable frame or holder for use in separating material according to size.
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Sampling and Velocity Traverse Point Determinatibn
EPA Method 1

Vulca, M a+€tn’a /,‘-

DRAW HORIZONTAL LINE THROUGH DIAMETERS
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ciry, state —Mavyille | Tewdr A i Rt oo g i
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PLANT:

SAMPLING LOCATION:

cp
Phar
Pg
Ps
ts

Delta-p

FIELD DATA AND RESULTS TABULATION

Vulecan Materials, Maryville, TN

Crusher

Test Date

Run Start Time
Run Finish Time

Net Traversing Points

Pitot Tube Coefficient

Barometric Pressure, Inches Hg

Flue Gas Static Pressure, Inches H20
Absolute Flue Gas Presfdure, Inches Hg
Flue Gas Temperature, Degrees F

Average Velocity Head, Inches H20

* Represents the square of the average square

D=1~C-M2-1 D=1-C=M2=2
6/10/93 6/10/93
721 1103

725 1106

6 6

0.84 0.84
29.09 29.09
-0.64 =0.66
29.04 29.04
70 83
0.3649 0.4020

root of the "Delta-p"

Average

77

0,3832 *



PLANT: Vulcan Materials, Maryville, TN

SAMPLING LOCATION:

Vwatd
$H20

$H20SAT

$C0o2

%02

Bg

Pe

Delta-p

ve

Qad

Cmad

ton/hr

Crushar

Tast Date

Run Start Time
Run Finish Time

Net Travarsing/sSampling Points
Rot Run Time, Minutes

Nozzle Diaweter, Inches

Pitot Tube Coefficlent

Dry Gas Mster Calibrat:l.on Factor
Barcmetric Prassure, Inches Hg

Avg. Pressure Differential of
Orifice Mater, Inches H20

Volume of Metered Gap Sample, Dry ACF
Dry Gas Meter Temperature, Degreea P
Volume of Metered Gas Sample, Dry SCF*

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

Volume of Water Vapor, SCF*

Moisture Cantent, Percent by Volume
Moisture Sat. @ Flue Gas Conditions, %
Pry Mole Fraction

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

Gas Molecular Weight, Lb/Lb-Mole, Dry
Gas Molecular Weight, Lb/Lb-Mole, Wet
Flue Gas Statlic Pressure, Inches H20
Absolute Flue Gas Presmsure, Inches Hg

Volumetrie Air Plow Rats

Flue Gas Temparature, Degrees F
Avarage Velocity Head, Inches B20
Flue Gag Veloclty, Feet per Second
Stack/Duct Area, Square Inches
Vaolumetric Air Plow Rate, Dry SCPM*
Volumetric Air Flow Rate, Dry SCMM*
Volumetric Air Flow Rate, Wet ACFM

Production Rate, tons/hour

FIELD DATA AND RESULTS TABULATION

D=-1-C-M201A-1 D-1-C-M201A-2

D-1-Q-M201A-3

6/10/93

739
839

6/1
60
0.198
0.84
0,985

29.09

27.503
79
25.839

16.2

0.763
2.87
.22

0.871

20.9
28.84
28.53
=-0.65

29.04

77
0.3832
35.79
113.1
1,564
44
1,687

282.00

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

*x Moisture used in calculations.

L1 ]

6/10/93

847
947

6/1
60
D.198
0.84
0.985

29.09

27.900
a3
25.548

17.4

0.819
3,11 »*
3.22

0.969

20.9
268.84
28.50
=-0.65

29.04

77
0.3832
35.81
113.1
1,560
a4
1,687

246.00

(Continued Next Page)

6/10/93

954
1054

6/1
60
0.198
0.84
0.985
29.09

0.58

27.964
103
25.152

4.7

0.221
0.87
3.22

0.951

20.9
208.84
28,74
=-0.65

29.04

77
0.3832
35.66
113.1
1,590
45
1,680

267.00



FIELD DATA AND RESULTS TABULATION

PLANT: Vulcan Materials, Maryville, TN

. SAMPLING LOCATION: Crushar

Percent Isckinetic

D-1-C-M201A-1 D-1-C-M201A-2 D-1-C-M201A-3

ts Flue Gas Temperature, Degrees F 75 79 e1
Delta-p Average Velocity Head, Inches H20 0.36 0.36 0.36
ve Flue Gas Velocity, Feat per Sacond 34.63 34.77 34.69
) I Isckinetie sampli:.tg Rata, Percent 104.2 103.6 100.3

EM10 Calenlations

neye Stack Gas Viscosity 180.5 180.4 182.0
Qs PM10 Flow, at Cyclone Conditions, ACFM 0.465 0.460 0.443
D50 Dia. of Particles in Cyclone, Microns 9.79 9.684 10.16

Particulate Catch,

my<p50 5 10 Microos, Milligrams 27.6 39.9 32.9
mg>D50 > 10 Microna, Milligrams 416.6 798.3 521.6
ng Total Milligrams 444.2 836.2 554.5

Parcent of Total Particulate,

. <50 £ 10 Microns 6.2 4.8 5.9

$>D50 > 10 Mierons 93.8 95.2 94.1

Particulate £ 10 Micrens

Concentration, milligrams/DSCP*

wg/DECF Concentration in Gas Sample 1.07 1.56 1,31
mg/DSCF,A Concentration in Ambient Air 0.00 0.00 0.00
ng/DSCF,ady Adjusted Cancentration in Gas Sample 1.07 1.56 1.31
1b/hr Emiseion Rata, 1b/hr 0.221 0.322 0.275
1b/ton Emission Rate, lb/ton 7.83E-04 1.31E-03 1.03E=-03

* 68 “F (20 " C) == 29.92 Inches of Mercury (Hg).



Plant Name

City/State

‘Test Location

AIR FLOW RATE DETERMINATIONS

Vh /C aa/, Mo 7[21//'0? /5 Run No. ﬂr)/ (r-us"f:'-
/Wﬂ ry Vf// e ’7?/\//:/. Date é/ / [7/ 7 ?
Cvu 94 €4 | Personnel _ J K~

Barometric Pres. (Pbar) ?qéz In. Hg

Pitot/Orifice ID
Thermocouple ID K?fc_?_‘{

Duct Length/Diameter

-=Specify inches (%) or feet (')--

Z

Static Pres. (Pg) —Z éﬁ JjIn. HpO
M Pitot Coef. (Cp) £ 3"/?1:3-. Gauge Set ID /7/&( 7

|2 Width 4//4

VELOCITY TRAVERSES ORSAT DATA
Stgtfinhhﬂrms" Sampling|Analysis|cOo (A) | Oz (B) scom
072 - _p72 ys
.ggme Time Rnad:‘.ng Read:‘.ng (B-i) (100-3)
Point AP Temp.
No. In- 320 °F
A-112.3¢ |70
= |\ o324 |70
) 0.%4 70 Average
Y ) 70 Bag No. Pump
5 | p.28 70
¢ | p.35 70 FYRITE DATA, % €O, ]
MOISTURE DATA (WET BULB/DRY BULB)
Dry Bulb|Wet Bulb |
Port Time °F °F Diff. % Hy0
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
ADDITIONAL DATA
Avg.* 05577 o -

* AP average is square' of average square root.

F-1023 rev. 7-92

'ENTROPY

pDC

oe-/o ?3

AL



AIR FLOW RATE DETERMINATIONS

Plant Name Vu /é ay A/ﬂ%fl/”a /5 Run No. D"}’ - /‘ Crughe -
A2 =~
City/State Mﬂi_'/ t/:'//e y —72/\//1/. Date 5{//0,({73
7 7 ) : - !
Test Location é Vu«;/?@lf Personnel IR |
Barcmetric Pres. (Pbar) 270 In. Hg Static Pres. (Pg) ~£.46 . In. HyO
Pitot/Orifice ID sz%f'g' Pitot Coef. (Cp) Z%Jz/ Pres. Gauge Set ID /y¢ﬁ‘77
Thermocouple ID _R 254 Duct Length/Diameter /2 _ width _A/A
==Specify inches _(") or ‘;feet (*y--
VELOCITY TRAVERSES ORSAT DATA |
Wi yrinien ﬁiamé" Sampling |Analysis A) | 0 (1) | 30 ACO+N
Lod ‘gzme Ti.ze gsgd}.ng Readi: g ’ (B-i) (100-3)
Point AP Temp.
No. | In. HyO | °F L
A-l|o.40 |87
2 079 |8
% o, 4o | &% Average
v 0,41 52 Bag No. Pump .
g | o4z | £3
4 0.9 | §% FYRITE DATA, % COy

MOISTURE DATA (WET BULB/DR-Y. BULE)

Dry Bulb|Wet Bulb ]
Port Time °p °F |a Diff . % HyO

- 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, Qsd = SBFM
Wet at Stack Conditions, Qaw = ACFM
ADDITIONAL DATA

avg.*| N Ho2- | &2

* AP average is aquu-é of average square root. QQO&)" (0" q 3
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PLANT: Vulcan Materials, Maryville, TN

SAMPLING LOCATION: Crusher

Test Date

Run Start Time
Run Finish Time

Net Traversing Points

Cp Pitot Tube Coefficient

Pbar Barometric Pressure, Inches Hg

Pg Flue Gas Static Pressure, Inches H20
Pg Absolute Flue Gas Pressure, Inches Hg
ts Flue Gas Temperature, Degrees F

Delta-p Average Velocity Head, Inches H20

* Repreaents the square of the average square

FIELD DATA AND RESULTS TABULATION

W=-1l=C~=M2-1 W-1-C-M2-2

6/8/93' 6/8/93
814 1542
819 1548

6 6

0.84 0.84
29.12 29.1
-0.57 ~0.58
29.08 29.08
67 85
0.3390 0.3950

root of the "Delta-p©

Avérage

76

0;3665 *



PLANT:

FIELD DATA AND RESULTS TABULATION

Vulcan Materials, Maryville, TN

SAMPLING LOCATION: Crusher

Pba;
Pg
Ps
ts

Delta-p

Test Date

Run Start Time
Run Finish Time

Net Traversing Points

Pitot Tube Coefficient

Barometric Pressure, Inches Hg

Flue Gas Static Pressure, Inches H20
Absolute Flue Gas Pressure, Inches Hg
Flue Gas Temperature, Degrees F

Average Velocity Head, Inches H20

* Represents the square of the average square

W-1-C-M2-3  W-1-C-M2-4
6/8/93 6/8/93
722 1352
726 1355

6 6

0.84 0.84
29.00 29.00
-0.48 -0.62
28.96 28.95
72 83
0.3250 0.4110

root of the "Delta-p"

Average

78

.0.3667 *



PLANT:

SAMPLING LOCATION:

Pba;'
Pg
Ps
ts

Delta-p

FIELD DATA AND RESULTS TABULATION

Vulcan Materials, Maryville, TN

Crusher

Tesgst Date

Run Start Time
Run Finish Time

Net Traversing Points

Pitot Tube Coefficient

Barometric Pressure, Inches Hg

Flue Gas Static Pressure, Inches H20
Absolute Flue Gas Pressure, Inches Hg
Flue Gas Temperature, Degrees F

Average Velocity Head, Inches H20

* Represents the square of the average square

W-1-C-M2-5

W=l=C-M2~6
6/9/93 6/9/93
726 1412
728 1414
6 6
0.84 0.84
29.3 29.3
-0.52 -0.55
29.26 29.26
71 86
0.3277 0.3810

root of the "Delta-p"

Avérage

79

0.3538 *



PLANT: Vulcan Materials, Maryville, TN

SAMPLING LOCATION:

Vwetd
%520

SH20SAT

002

W2

Pg

Ps

ton/nr

Crusher

Tast Date

Run Start Tiwme
Run Pinish Time

Net Traversing/Sampling Points
Net Run Time, Minutes

Nozzle Diamater, Inchas

Pitot Tnbe Coefficient

Dry Gas Meter Calihration Factar
Barometric Pressure, Inches Hg

Avg. Preassure Differential of
orifice Meter, Inches H20

Volume of Metered Gas Sample, Dry ACF
Dry Gas Metar Temparature, Degrees P
Volume Of Matared Gas Sampla, Dry SCF*

Total Volume of Liguid Collected
in Inpingere & Silica Gel, mL

Volums of Watar Vapor, SCF*

Molgture Content, Percent by Volumo
Moisture Sat. @ Flue Gas Conditions, %
Dry Mole Fraction

Carban Dioxide, Percent by Voluma, Dry
Cxygen, Percent by Volume, Dry

Gas Molecular Weight, Lb/Lb-Mole, Dry
Gas Molecular Weight, Lb/Lb-Mole, Wet
Flue Gas Btatic Pressurae, Inches H20
Absolute Flue Gas Pressure, Inches Hg
Volumetric Air Flow Rate

Flue Gas Temperature, Degrees F
Average Velocity Head, Inches Hz20
Flus Gas Velocity, Feet par Second
Stack/Duct Area, Square Inchas
Volumatrie Air Flow Rate, Dry SCPM*
Volumetrie Alr Flow Rate, Dry SCMM*
Volumetrie Air Flow Rate, Wet ACFM

Production Rate, tons/hour

W-1-C-M201A~1 W-1-C-M201A-2

FIELD DATA AND RESULTS TABULATION

W=1=C~M201A=-3

6/7/93

217
1527

6/1
360
0.198
0.84
0.985
29.12

0.58

167.156

20.9
28.84
28.60
-0.58

29.08

76
0.3665
34.90
113.1
1,541
43.6
1,645

267.00

* 68 * P (20 * €) -- 29.92 Inchea of Mercury (Hg).

*x Molsture used in calculations.

(Continued Next Page)

£ 1]

6/8/93

737
1343

6/1
360
0.198
0.84
0.985
25.00

0.57

167.599
97
151.897

88.0

4.142
2.65
3.34

0.973

20.9
28.84
28.55
=0.55

28.96

78
0.3667
35.08
113.1
1,529
43.3
1,653

228.00

xk

6/9/93

758
1406

6/1
360

0.198

0.985
29.30

0.57

167.086
97
152.997

83.9

3.949
2.52
3.41

0.975

20.9
28.84
28.56
=-0.54

29.26

79
0.3538
34.30
113.1
1,510
42.8
1,616

291.00

*k



FIELD DATA AND RESULTS TABULATION

PLANT: Vulcan Materials, Maryville, TN

SAMPLIRG LOCATION: Crusher

W-1-CaM201A-1 W=-1-CeM201A-2 W=-1-C-M201A-3

Parcent Isokinetlc

s Flue Gas Temperature, Degreas P 79 79 a1
Delta-p Average Velocity Head, Inches HZ0 0.35 0.33 0.35
ve Flue Gas Valocity, Feet per Sacond 34.20 33.31 34.18
| s3I Isckinetic Bampliné Rate, Parcent 103.0 107.0 104.2

PM10 Calculations

uoye Stack Gas Viscosity 180.8 180.9 181.3
Qs PM10 Flow, at Cyclome Conditions, ACFM 0.450 0.456 0.455
D50 pia. of Particles in Cyclone, Microne 10.02 9.94 9.85
Particulate Catch,
mg<D50 s 10 Mierons, Milligrams 37.4 25.1 23.4
ng>D50 > 10 Microns, Milligrams 267.9 227.2 162.5
mg Total Milligrams 305.3 ' 252.3 185.9
Porcent of Total Particulate,
$<D50 £ 10 Microns 12.3 9.9 12.6
%>D50 » 10 Micronos 87.7 90.1 87.4
Particulate = 10 Microns
Concentration, milligramsa/DSCF*
mg/DSCF Concentration in Gas Sample 0.247 0.165 0.153
mg/DECF, A Concentration in Ambient Air 0.00 0.00 0.00
mg/DSCR,ad] Adjusted Concantration in Gas Sample 0.247 0.165 0.153
1b/hr Emisaicon !Iate', 1b/hr 0.0503 0.0334 0.0305
1b/ton Emission Rate, lb/ton 0.00019 0.000147 0.000105

* §8 ° F (20 * €) == 29,92 Inches of Marcury (Hg).



AIR FLOW RATE DETERMINATIONS

Plant Name Z/"u [caw Mottria k Run No. Wer - lj"(rns 4:;2-*
City/State Maryy: //c . eww. : pate £/ /93
Test Location d rushe, - Personnel J 1)\""' y Tﬁ
Barometric Pres. (Pbar) Qf'/z— In. Hg Static Pres. (Pg) 0.5 7 In Ho0
pitot/orifice ID 45-5 pitot Coef. (Cp) (. Pres. Gauge Set ID /V‘{A -7
Thermocouple ID R 2.8+ Duct Length/Diameter )2 width _4£A4.
--Specify inches (%) or feet (')-*
VELOCITY TRAVERSES ORSAT DATA ‘
St?’.}c’fiﬂ“h;?fgf: sampling |Analysis{co, (A) | 02 (B) %0 SCO+N
2 ampling|Analyeis| 002 iny |neZafny | (2-R) | (ioo-8)
Point AP Temp. —
~ No. In. B50 | °F ‘
Abl O] |68
Clp39 |67
q 0-%9 67 Average
L 0.%S 67 Bag No. Pump
2| p.29 |47
/| ©.v; | 67 | |FYRITE DATA, % €O,

MOISTURE DATA (WET BULB/DRY BULB)

Dry Bulb|Wet Bulb |
°F °F Diff. % Ho0

Port Time

MOISTURE DATA (STOICHIOMETRIC)

Free Water in Fuel, % o |

Water from Fuel Combustion, %

= ' Ambient Water, %

Relative Humidity, %

Ambjient Temperature, °F

Total %
VOLUMETRIC AIR FLOW RATES
Dry at Standard Conditions, Qsd = SCFM
Wet at Stack Conditions, Qaw = ACFM
!
AD (s) ATA

e[ 0939 147

* AP average is square of average square root. See page 2 for field flow rate calculations. .



AIR FLOW RATE DETERMINATIONS

Plant Name VM /c an Mﬂfeh'a Ii Run No. Wet- /"C rashes -

— ] me-z
| City/State Meryville | " epn . Dpate &/ 7/7%
; . Test Location Crusher - personnel W R, T3
Barometric Pres. (Pbar) _ #%./2. 1In. Hg static Pres. (Pg) —C- 58 In B0
Pitot/orifice ID DZ Y8~ pitot Coef. (Cp) M Pres. Gauge Set ID A U-7
Thermocouple ID __ R 2 £ Duct Length/Diameter (2 width _A/A.
-«Specify inches () or fegt (*)=-
VELOCITY TRAVERSES ORSAT DATA
| Start-Finish Tahes: Sampling |Analysis|co, (A) | 05 (B) 20 SCO+N
- |542 _ - in a
) Time 9| ine Read:g.ng Regding (B-ﬁ) (1qo—§)
Point AP Tenp.
No. | In. HEy0 | °F
A-t| c4o |86
Sl o043 185
4 | 0-4] %5 Average ]
7 0 37 g’ Bag No. ___ - Pump ‘1
Z 077 |51
| | ©2.3=7 | ¢ | |FYRITE DATA, % €O,

MOISTURE DATA (WET BULB/DRY BULB)

Dry Bulb|Wet Bulb i
Port Time °F °F Diff. % 'Hy0

MOISTURE DATA (STOICHIOMETRIC)
Free Water in Fuel, %

Water from Fuel Combustion, $

= Ambient Water, %

Relative BHumidity, %

Ambient Temperature, °F

Total %
VOLUMETRIC AIR FLOW RATES
Dry at Standard Conditions, Qsd = SCFM

Wet at Stack Conditions, Qaw = ACFM

ADDITIONAL DATA

. hvg-*) 0395 2

* AP average is square of average square root. See page 2 for field flow rate calculations.

ENTROPY |

F=1023 rev. 7-92



AIR FLOW RATE DETERMINATIONS

Vut /Ca"/ /Wa‘)L?rr’alf ' Run No. V/Cf’/‘:'frusr’zer—

Plant Name :
Mz
City/state Maryy/ //e Tenrns. : pate & /d’/‘f??
Test Location C pusher Personnel JRW TTR OB
Barometric Pres. (Pbar) _ 290  1In. Hg Static Pres. (Pg) < -Y¥ 1n. Hy0
pitot/orifice 10 _[P4F-L  Pitot coef. (cp) O Pres. Gauge Set ID A4-7
. rr :
Thermocouple ID __(R234 Duct Length/Diameter _ /2 width 4.
~-Specify inches (") or fget ()=~
VELOCITY TRAVERSES ORSAT DATA |
Start-rinishcgégﬁgz Sampling|analysis|co, (A) | 02 (B) %0 CO+N
oYz - n ysis
L " S u‘i‘?.me 9 Time Regd ng Regdz.ng (B-i) (100-5)
Point AP Temp. :
No. | In. HpO | °F ﬁ

A-1 0-%30 | 7%

2- 0.%3 |72

? 0.%0 72 Average

q 0.%77 73 Bag No. Pump
> |edl |72

6 ©. 24 2. | |FYriTE DATA, % cOp

MOISTURE DATA (WET BULB/DRY BULB)

Dry Bulb|Wet Bulb !
°F °F Diff. % Hy0

Port Time

MOISTURE DATA (STOICHIOMETRIC)

Free Water in Fuel, %

Water from Fuel Combustion, %

o Ambient Water, %

“Relative Bumidity, %

Ambient Temperature, °F

Total %
VOLUMETRIC AIR FLOW RATES
DPry at Standard Conditions, Qsd = SCFM
Wet at Stack Conditions, Qaw = ACFM
ADDITIONAL DATA

Avg.* 0.325 72_ ‘

* AP average is square of average square root. See page 2 for field flou rate caleulations.

ENTROPY




AIR FLOW RATE DETERMINATIONS

Plant Name VL( /( an/ /WG??('er/'a /9 Run No. Wer-| “C v 5h & -
) A2 =
City/sState /Mﬂl’/l//’// < ”; 7;4/4/- : Date &/ F / 73

Test Location é ru¢;4€# _ Personnel J R

Bérometric Pres. (Pbar) 29.0 In. Hg Static Pres. (Pg) — L. 462 In Hp0
pitot/orifice 10 DPHF-3  pitot coef. (Cp) OfY Pres. Gauge Set ID N4 -7

Thermocouple ID _R 284 Duct Length/Diameter _ /2"’ width _ /A4
: --Specify inches () or feet (')--

VELOCITY TRAVERSES ORSAT DATA ‘
Start-Finish T s ling|Analyais|COs (A) o B) %0 SCO+N
L2z - hTi Time s Ti.ze Re%ding Regd ng (B-g.) (100-5)
Point AP Temp. :
No. | In. Hy0 | °F i
A-1| ooal | &2

2| p.yp | &> 1

% 0. t—[ J 32 Average

1 0,465 X3 Bag No. ___ Pump f

5 | o422 | &Y ‘;

i | p. 28 |82 FYRITE DATA, % COj ;

MOISTURE DATA (WET BULB/DRY BULB)

Dryoﬂulb Wetogulb

Port Time P

Diff. % Hyo

'MOISTURE DATA (STOICHIOMETRIC)

Free Water in Fuel, %

Water from Fuel Combustion, %

- Ambient Water, %

Relative Humidity, %

Ambient Temperature, °F

Total % i
VOLUMETRIC AIR FLOW RATES ‘

Dry at Standard Conditions, Qsd = SCFM

Wet at Stack Conditions, Qaw = ACFM

ADDITIONAYT, DATA

avg.*| O[] | 3¥

* AP average is squaré of average square root. See page 2 for field flow rate ulcﬁlatim.

ENTROPY

F-1023 rev. 7-92




AIR FLOW RATE DETERMINATIONS

Plant Name ///,1 [aqn/ Mﬂ%érl'ﬂ /; Run Ne. et -/ 2 l—q_;(e’.
Pl /2O ©
City/State Ma ry f/r//e. y ’7;4/4/. : Date 6/7 /q','
Test Location C/ roshey ’ Personnel __J/ /?M/ 7 7 5
Barometric Pres. (Pbar) 9% In. Hg Static Pres. (Pg) —C.52 In. Hp0
pPitot/Orifice ID QE Y-S5 Ppitot Coef. (Cp) 1 Pres. Gauge Set ID /VL( 7
Thermocouple ID P 28Y Duct Length/Diameter _J2 '’ Width ‘
. --Specify inches () or feet (')--
VELOCITY Tﬁagznsgs ORSAT DATA ‘
Start-Fa.m.s ime
Sampling|Analysi A (B) BCO+N
—'_i e o [Yrime Read.{n; Read:.ng (B-ﬁ) (100 ﬁ)
Point Temp.
No- In' Hzo
A-llo%) |71
2 | P24 72
2 |o»p 7 Average
¢ | O.%5 71 Bag No. Pump
S loze |7/
£ | 0.%¢ 7/ | |FYRITE DATA, % cO,

MOISTURE DATA (WET BULB/DRY BULB)

Dry Bulb|Wet Bulb j
Port Time °p °F Diff. % B0

MOISTURE DATA (STOICHIOMETRIC)

Free Water in Fuel, %

Water from Fuel Combustion, %

= Ambient Water, %

Relative Humidity, %

Ambient Temperature, °F

Total %

VOLUMETRIC AIR FLOW RATES j
Dry at Standard Conditions, Qsd = SCFM
Wet at Stack Conditions, Qaw = ACFM

D ONAL DATA

avg-*| 0077 | /)

* AP average is square of average square root. See page 2 for field flow rate calculations.




AIR FLOW RATE DETERMINATIONS

Plant Name Vo (Cory Mott, = /5 Run No. U/e*- - C;m_qéﬂ -
A2 - £
City/State /War;/r.'//c , ’7-6’4/4/. Date é/ﬂ? /T2
A K . . !

. Test Location C Fuoh s Personnel TKV’, D—G
Barometric Pres. (Pbar) z Z In. Hg Static Pres. (Pg) -0.5%5 1.’m. Ha0
pitot/orifice I0 DPHE—F pitot coef. (cp) O-Lf Pres. cauge Set ID /‘/M -~
Thermocouple ID _ /227 Y Duct Length/Diameter _ /2 width ;4/ A

~-Specify inches (") or feet (*)--

VELOCITY TRAVERSES ORSAT DATA
start=-Finish Times:

- ling|Analysi A B s SCO+N
2 = AU | |sampng | Ay ezainy [redainy [ (2 K) (100-5)

Point AP Temp.
No. | In. B0 | °F
A-1 | OHo | R¢&

2 lp. 25 | &

% 0,%8 % Average

4 | 0.4 5 Bag No. Pump

> loql |8

6 | 0.2 | 84 FYRITE DATA, & CO,

MOISTURE DATA (WET BULB/DRY BULB)
' Dry Bulb|Wet Bulb ;
. | ' Port Time °F °p Diff. % HyO

MOISTURE DATA (STOICHIOMETRIC)

Free Water in Fuel, %

wWater from Fuel Combustion, %
Ambient Water, %

Relative Humidity, %

Ambient Temperature, °F

Total %
VOLUMETRIC AIR FLOW RATES :
Dry at Standard Conditions, Qsd = SCFM
Wet at Stack Conditions, Qaw = ACFM
|

ON D i

) ave-r| 0.98) |84

+ AP average is lquu‘é of average square root.
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FIELD DATA AND RESULTS TABULATION

PLANT: Vulcan Materials, Maryville, TN

SAMPLING LOCATION: Screen

Tegt Date

Run Start Time
Run Finish Time

Net Traversing Points

Cp Pitot Tube Coefficient

Pbar Barometric Pressure, Inches Hg

Pg Flue Gas Static Pressure, Inches H20
?e  Absolute Flue Gag Pressure, Inches Hg
ts Flue Gas Temperature, Degrees F

Delta-p Average Velocity Head, Inches H20

D-1-S=M2-1 D-1-S-M2-2
6/10/93 6/10/93
XEXX HXXX
HEXX XXXX
6 6

0.84 0.84

29.09 29.09
-0.31 -0.31
29.07 29.07

70 86

0.0420 0.0567

* Represents the square of the average square root of the "Delta-p”

Average

? 78

0.0491 *



' PIELD DATA AND RESULTS TABULATION

PLART: Vulcan Matarials, Maryvilla, TN

SAMPLING LOCATION: Scroen

Vwetd
*H20

SH20SAT

$C0o2

%02

Bg

i3:]

Delta-p

ve

* 68 *

Tast Date

Run Start Time
Run Finish Time

Net Traversing/Sampling Points

Net Run Timm, Minutes

. Nozzle Diamater, Inches

Pitot Tube Coeffilcient
Dry Gas Mater Calibration Factor
Barometrie Pressure, Inches Hg

Avg. Preasure Differential of
Orifice Meter, Inoches H20

Volume of Matered Gas Sample, Dry ACF
Dry Gas Meter Temperature, Dogrees F
Volume of Matered Gasg Sample, Dry SCF*

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

Volume of Water Vapor, SCF*

Meolsture Content, Percent by Volume
Moisture Sat. @ Flue Gas Caonditions, %
Dry Mole Fraction

Carbon Dioxide, Percent by Volume, Dry
txygen, Percent by Volume, Dry

Gas Molecular Weight, Lb/Lb-Mole, Dry
Gag Molecular Weight, Lh/Lb-Mola, Wet
FPluo Gap Static Pressurw, Inches H20
Absolute Flue Gas Pressurs, Inches Hg
Volumetric Ajr Flow Rate

Flue Gas Temperaturse, Degrees P
Average Velocity Head, Inches H20
Flue Gas Velocity, Feot par Second
Stack/Duct Area, Square Inches
Volumetric Air Flow Rate, Dry SCFM*
Volumetric Air Flow Rate, Dry SCMM*
Velumetric Alr FPlow Rate, Wet ACFM

Production Rate, tons/hour

F (20 * €) =- 29.92 Inches of Marcury (EBg).

** Moleture used in ealculations.

D-1-8-M201A-1 D-1-5-M201A-2 D-1-5-M201A-3

6/10/93 6/10/93 6/10/93
810 925 © 1035
910 1025 1135
6/1 6/1 6/1

60 60 60
0-3a1 0.341 0.341
0.84 0‘. Bd 0.84
0.9831 0.9831 0.9831
29.09 29.09 29.09
0.6722 0.6722 0.6722
27.761 28.252 28.353
8s 103 105
25.563 25.368 25.369
6.3 15.2 4.7
0.673 0.715 0.692
2.57 #* 2,74 *+ 2.66
3.3 3.33 3.33
0.974 0.973 0.973
0 0 0

20.9 20.9 20.9
20.84 28.84 28.84
28.56 28.54 28.55
-0.31 -0.31 -0.31
29.07 29.07 25.07
78 78 78
0.0451 0.0492 0.0451
12.81 12.81 12.01
113.1 113.1 13.1
561 560 560

16 16 16

604 604 . soe
170.53 166.14 153.75

(Continued Next Page)

&



FIELD DATA ARND RESULTS TABULATTOR

FLANT: Vulcan Materials, Maryvilla, TN

. SAMPLING LOGCATION: Screen

pPe1-5-M201A-1 D-~1-5-M201A-2 D-1-5-M201A-3

Percent Isokinetic

ts Flue Gap Temparature, Degreas F ki) a3 -1
Dalta-p Average Velocity Head, Inches H20 0.041 0.041 0.041
ve Flue Gas Valocity, Feet per Secopd 11.72 11.76 11.79

. . 103.0
%I lsckinetic Sampling Rate, Percent 103.1 }gg__a_ 103.0

PM10 Calculatioms

ueyc - stack Gas Viscosity 181.0 180.9 180.9
oe PM10 Flow, at Cyclons Conditions, ACFM 0.459 0.456 0.456
D50 Dia. of Particles in Cyclone, Microns 9.90 9.93 9.94

Particulate Cateh,

mg<D50 s 10 Microns, Milligrams 17.9 18.6 16.5
mg>D50 > 10 Microns, Milligrams 47.1 223.9 238.2
mg Total Milligrams 65.0 242.5 254.7

Percent of Total Particulate,

. *<D50 £ 10 Microns 27.5 7.7 6.5

%>D50 > 10 Microns 72.5 92.3 93.5

Particulate £ 10 Microns

Concentration, milligrama/DSCF*

mg /DSCF Concentration in Gas Sample 0.70 0.73 0.65
ng/DECF A Concentration in Ambient Air 0.05002 0.05044 0.05072
mg/DSCF,adj Adjusted Concentraticn in Gae Sample 0.65 0.68 . 0.60
1b/hr Emission Ra.te, 1b/hr 0.0482 0.0506 0.0445
1b/ton Emission Rate, lb/ton 0.000282_ 0.000304 0.000278 )
M Screen 8ilze Correction Factor T 24 - 24 24
1b/ton,Tot Emiseion Rate, 1b/tom, Total 000677 0.00731 0.00668

* 668 *F (20 * €) ~- 29.92 Inches of Mercury (Bg).



Plant Name

City/state

Test Location

AIR FLOW RATE DETERMINATIONS

Barometric Pres. (Pbar)
Pitot/orifice 10 _ 4-42  Pitot coef. (Cp) % Pres. Gauge set ID _ADM )

Run No. S 210’

Moread Wt - wesme e 2
MLy y LT L TEMAN pate _ &/IC/4 3
SCeaE~y - personmel _TVE
25..9 .In. Hg Static Pres. (Pg) -3 :I'.n Ho0

F-1023 rev. 7-92

" ENTROPY " o6-10-9%

Thermocouple ID ge3y Duct Length/Diameter ___ Width _ .
' --Specify inches (%) or feet (*)--
VELOCITY TRAVERSES ORSAT DATA
Start-Finish Tine®: | [Sampiing|anaiysis|co; (A) B) | $CO+N
- - in yais
ime | rine " |Redainy |mezaing | (3o%) | (i00-8)
Point AP Temp.
No. | In. EoO | °F
- A- ’ \OL,l q ?O
2 |04 40
i _0‘5? Bis Average
4 -C#Fﬁ 20 Bag No. Pump
. lodl |FO
e |OF Fo FYRITE DATA, % CO,
NG| o042 | Fo MOISTURE DATA (WET BULB/DRY BULB)
Dry Bulb|Wet Bulb ‘
Port Time °F °F Diff. t;azo
A-1 | .06 | 8 1
2 | -04% v 0
31 .05 | 8¢
L* ,C%f% 8! MOISTURE DATA (STOICHIOMETRIC)
S| .05 5(’ Free Water in Fuel, %
b .o5F C’ Water from Fuel Combustion, %
- 7 Ambient Water, %
Ab rrTe7 2 Relative Humidity, %
Ambient Temperature, °F
Total %
VOLUMETRIC AIR FLOW RATES
Dry at Standard Conditions, Qsd = SCFM
Wet at Stack Conditions, Qaw = ACFM
- ADDITIONAL DATA
Avg. GO T '
* AP average is squaré of average sguare root. See page 2 for field flow rate clleu‘lltiuns.

5
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FIELD DATA AND RESULTS TABULATION

PLANT: Vulecan Materials, Maryville, TN

SAMPLING LOCATION: Screen

Wel=S=M2-1 Wel-5-M2-2

Test Date 6/7/93 6/7/93

‘Run Start Time 800 XAXX
Run Finish Time 810 XXX
Net Traversing Points 6 6
i} Ccp Pitot Tube Coefficient 0.84 0.84
Pbar Barometric Pressure, Inches Hg 29.12 29.1 Avérage
Pg . Flue Gas Static Pressure, Inches H20 -0.03 -0.05 -_:;?8;
Ps Absolute Flue Gas Pressure, Inches Hg 29.12 29.12 %9.12
ts Flue Gas Temperature, Degrees F 66 89 % 78
Delta-p Average Velocity Head, Inches H20 0.0455 0.0506 0.0480 *
. * Represents the sguare of the average square root of the "Delta-p”




FIELD DATA AND RESULTS TABULATION

PLANT: Vulcan Materials, Maryville, TN _ |

SAMPLING LOCATION: Screen _ K i

. W-1-5-M2-3 Wel=5=M2-4

Test Date 6/8/93 6/8/93

Run Start Time XEXX XRAX ‘

Run Finish Time XXXX RXXX

Net Traversing Points 6 6

) cp Pitot Tube Coefficient 0.84 0.84
Pbar Barometric Pressure, Inches Hg 29.00 29.00 Av%rage
Pg Flue Gas Static Pressure, Inches H20 =0.048 -0.048 -:5?8;;
Ps Absolute Flue Gas Pressure, Inches Hg 29.00 29.00 ‘ ég.oo
ts Flue Gas Temperature, Degrees F 70 86 ﬁ 78
Delta-p Average Velocity Head, Inches qu 0.0430 0.0530 -010479 *
. * Represents the square of the average square root of the "Delta-p"




PLANT: Vulcan Materials, Maryville, TN

SAMPLING LOCATION: Screen

Test Date

Run Start Time
Run Finish Time

Net Traversing Points

cp Pitot Tube Coefficient

Pba;' Barometric Pressure, Inches Hg

Pg Flue Gas Static Pressure, Inches H20
Ps " Absolute Flue Gas Pressure, Inches Hg
ts Flue Gas Temperatﬁre, Degrees F

Delta-p Average Velocity Head, Inches H20

* Represents the square of the average sguare

FIELD DATA AND RESULTS TABULATION

W-1-§-M2-5 W=l=5-M2-6

6/9/93 6/9/93
EXXK ARKAHX
XXXX AXKR

6 6

0.84 0.84
29.3 29.3
=0.34 ~0.34
29.28 29.28
73 88
0.0510 0.0520

root of the "Delta-p"

Average

81

0.0515 *



FIELD DATA ANMD RESULTS TABULATION

PLANT: Vulean Materials, Maryville, TN

SAMPLING LOCATION:

Theta

Dia

Vie

Vwetd
‘520
{HZ0SAT
Mfd
*C0O2

%02

Pg

P8

Delta-p

Qad

Qaw
ton/hr

Screen

Taest Date

Run Start Time
Run Pinish Time

Ret Traversing/Szmpling Points
Net Run Time, Minutes .
Nozzle Diamatar, Inchaes

Pitot Tube Coefficilent

Dry Gas Mater Calihration Pactor
Barometric Pressure, Inches Hg

Avg. Pressure Diffaerential of
Orifice Meter, Inches EH20

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

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

Volume of Watar Vapor, SCF*

Mojisture Content, Percent by Velume
Moiature Sat. @ Flues Gas Canditioms, %
Dry Mole Praction

Carben Dioxide, Parcent by Volume, Dry
Cxygen, Percent by Volume, Dry

Gas Molecular Weight, Lb/Lb-Mole, Dzy
Gas Molerular Weight, Lb/Lb-Mole, wWet
Flue Gas Static Pressure, Inchea B20
Absolute Flue Gas Pressure, Inches Hg
Volumatric Air Flow Rate

FPlue Gas Temperature, Degrees F
Average Velocity Head, Inches 'azo
Flue Gas Valocity, Feet per Second:
Stack/Duct Area, Square Inches
Volumetric Alr Flow Rata, Dry SCFM*
Volumatric Air Flow Rate, Dry SCMM*

Volumatrie Alr Flow Rate, Wot ACFM

Production Rate, tons/hour

W=1=5=M201A=1 W-1-5-M201A-2

W=1-5-M201A-3

6/7/93

915
1525

6/1
360
0.341
0.84
0;9831
29.12

0.6782

171.558
102
154.482

68.6

3,229
2.05
3.32

0.980

20.9
28.84
28.61
-0.03

29.12

78
0.048
12.64
113.1

557

596

206.00

* 68 * F (20 * C) -- 29.92 Inches of Mercury (Bg).

** Molsture used in calculations.

(Cantinued Next Page)

*¥k

6/8/93

745
1352

6/1
380
0.341
0.84
0.9831
29.00

0.6720

168.220
21
153.863

88.1

4.147
2.62
3.33

0.974

0
20.92

28.684

28,55

=-0.048

29.00

78
0.0479
12.67
113.1
553
15.7
597

167.74

*k

6/9/93

815
1420

6/1
375
0.341
Q.84
0.9831
29.30

0.6746

175.918
a3
161.979

79.3

3.733
2.25
3.64

0.977

28.84
28.59
=-0.34

29.28

81
0.0515
13.10
113.1
576
16.3
617

175.73

* %k



FIELD DATA AND RESULTS TABULATION

PLANT:; Vulcan Materials, Maryville, TN

SAMPLIRG LOCATION: Screen

W=1=5=M201A~1 W-1-5-M2012-2 W-1-5-M201A-2

Percent Isgkinetic

ts Flue Gas Temperatura, Degrees F 79 82 84
pelta-p Average Velocity Head, Inches H20 0.050 0.040 0.055
ve Flue Gas Velocity, Feet par Second 12.92 1l.62 13.58
%I Isckinatic Sampling Rate, Parvent 93.5 105.1 90.1

BM10 calenlations

neyo Stack Gas Viscosity ' 181.4 181.0 182.0
Qs FM10 Flow, at Cyclone Conditions, ACFM 0.459 0.461 0.463
D50 Dia. of Particles in Cyclone, Microns 9.90 9.86 9.86

Particulate Catch,

mg<D50 £ 10 Microns, Milligrams 14.0 11.5 11.4
mg*D50 > 10 Microns, Milligrams 77.4 51.4 87.4
mg Total Milligrams 9l1.4 62.9 98.8

Parcent of Total Particulate,
$<D50 £ 10 Microns 15.3 18.3 11.5
$»D50 » 10 Microns B84.7 81.7 8a.5

Particulate = 10 Microns

Concentration, milligrama/D3CP*

mg /DECP Concentration in Gas Sample 0.0906 0.0747 0.0704
mg/DSCF,A Concentratlon in Ambient Air 0.0218) 0.02047 0.02338
mg/DSCF,ad] Adjusted Concentraticn in Gas Sample 0.0688 0.0543 0.0470
1b/hr Emission Rats, 1b/hr 0.00507 0.00397 0.00358
1b/ton Emission Rate, lb/ton i 2 ..;58-05 ' 2.37E-05 2.04E-05
M Screen Size Carrection Pagtor 24 24 24
1b/ton,Tot Emiesion Rate, 1b/tan, TQ“JL 0.000591 0.000568 0.000489

* 68 " F (20 * €) -~ 29.92 Inches of Mercury (Hg).




o ———

Plant Nams \lU LA MAAT G . . Jeb-Ne. '5'3,?“ e

city/State Moy il L Tewed Date o [Fla3

Test Location Sclse— Pacsunnel TDAALS: / T

saromecric Pres. (Pbar) __25.12- 1In. Hg . static Pres. (Pg) —.°3 __ In. H20 \

. Pitot ID }_ﬁ_'_%— pitor coeff. (cp) _8Y  Pressure Gauge set ID RS

bes Rz Bt Duer—bengeh/Diameter _ ' D4 H&detx—'—'—'

Thermocouple /Di T Trches (0

j TRAVERSES _  ORSAT DATA

' %S%Fmahggfﬁa -1 ling |Analilysis |COq (A) Os (B) SCO+N

! - 8i8

‘ == ‘ﬁm. Tj.z- Rng.d.i.ng Re%ding ( B-R) (100-3)

Pt. |(Yaw AP Temp
WSl -2p01- ) No. 3 "H20 bt 3

P v oo |03 | op
l [ -Oﬁ’ a_{L I
l

w0 S | @ Average l l

<
HWe=w |3 i,
ZUIJ . ¢ _: OSY b Bag No. -
. 5 | 0 o% ol '
| ¢ | o | 245 |@@ | |F¥RITE DATA, § CO2 .
Ale. lotssl et | i

MOISTURE DATA (WET BULB/DRY BULE)

|
| L - Dry BulhiWer Bulh .
| Port Time o b 3 Diff, . % Ha0
it
. oyl o sl | 8T
- ll 73' lI ° .o d:j_ o MOISTURE DATA (STOICHIOMETRIC)
‘-Pogf ‘l 7] 00 ’z(M 5 Free Water in Fuel,
_ — = Water from Fuel Combustion, %
RU!S ’ 5 © 054 o Ambiant Water, § [
! ¢ 1o 0457 #1 ' Relative Bumidity, %
!_ M&‘— 0"_:S§é £  KAmbient Temperaturs, °F _
| | Total &
| :
l VOLUMETRIC AIR FLOW RATES ‘
t Dry at Standard Conditions, Qsd = m

Wet at Stack Conditions, Qaw - ACTM V-

HORIZONTAL DUCT FLYASH/DUST BUILDUP >1° BEPTH?

Avg® | ;
Yes__ No__ If yes, ses page 2 for instructions
* 1. o sverage:is susmticn of sbsolute values divided by mmber of msseuremmnts and mut e £ Zﬂ'.
. 2. AP sverage is square of sverage squere root. ‘
F-1107 rev. 9+91 Ses pose 2 for cycionic flow dlnk eriteria.

ENTROPY



Flant Name VAL LA - WAATL =~ LA mMESTON Job-Ne. Sou 9

cizy/State Ay T T - Date & (RIN3
Test Location ScLee N Parsonnel oW §
Saromecric Pres. (Pbar) _Z25.0 In. Hg  $tacic Pres. (Pg) —.o%4& In. H0
. piter ID mg-g Pitot Coeff. (Cp) _ﬁ Pressure Gauge Set ID _AD™M
r 0 _R28 D widen
Thermococuple ¥ ‘4 uce Lang':h/m.anll:ar s T Trches (o) " =
| TRAVERSES ORSAT DATA ‘% |
, Start~Finish Times: . Ting|Anal dco-m
' - veis |CO A Os (B)
1 ‘ﬁm Time Reidinc’; n.%ainq (B-;) (‘100-5)
Pr. |Yaw AP Temp ‘
Na. x* "He0 *F
WS |- 13T PERYEY
R 2] |.033]|
¥ 3| 031 | P Average | _ l
! ¢ .052_| 1o Bag Ne. _____ Pump ___
< oY% | Fo | '
{5 .02 | #0 | |FYRITE DATA, \ CO,
MNel= |.043 130 MOISTURE DATA (WET BULB/DRY BULB)
| . - Dry BulhiwWaet Bulb 3
' Port Time °r oy Diff. % BgO
| |
o | \,
W ‘ ;
70?."—-—‘7‘ 'A : 002 g((: MOISTURE DATA (STOICHIOMETRIC) -
“1Ess Lt 05 | o | . Free Watar in Fual, % :
L2 Lo | BL - 1
' Watar from Fuel Combustion, % |
|
: AL 067 196 Ambient Water, %
| S| 06] |96 felative Humidi
e Ambient Temparaturas, °F
| - _
Total & ‘
N 1.o53 | &
: I VOLUMETRIC AIR FLOW RATES
' Dry at Standard Conditions, QOsd = SCrM
l | Wet at Stack Conditicns, Qaw = ACTM
~ | ' HORIZONTAL DUCT FLYASH/DUST BUILDUP >1* DEPTH?
vg= 1
! Yes__ No__ If yes, sea page 2 for wcuonl
_ ., gnnrm:us_ﬂmefulmntmdivnuwmﬁwﬂuthta'-
2. AP average is sqare of Sverage sSQuars root. )
. F=1107 rev. 9-91 See pepe 2 for cyelonic flow dﬂ criteris.

ENTROPY



e 4 gmingt Iy Sad A . L B TRV T TR YR A RS

Plant Name VO € AN VAATL = Luae STren g— Run No. S\ Zo\-Z

City/State __ AL 2 L Date Lla /a3
Test Location Sce = : Personnel dwis / 18
Barometric Pres. (Pbar) _293.3  1In. Hg Static Pres. (Pg) _—.34% In. Hy0
pitot/orifice ID ____‘_("4'_'2-/ Pitot Coef. (Cp) .DY Pres. cauge set I _ADm -1
Thermocouple ID ‘R"_L_,g"l-’ Duct Length/Diameter _  Width __~
~--Specify inches (°) or fqgt (*)--
VELOCITY iﬂg:ﬂq;ﬁg:Sl!S ORSAT DATA ‘
Start~Finis es:
- Sampling|Analysis &) | 05 (B) %0 SCO+N
e [P 2ite " |Re2ainy |resafny | (2-%) | (ido-8)
Point AP . |Temp.
NO. In. 320 OF
Lot | o556 | #3
2| od§S | 73
2 . ogh 33 Average
4| . o) 33 Bag No. Pump
Sl .o%% ¥32
ALY +2 | |FYRITE DATA, % COj
NG o5 Iz MOISTURE DATA (WET BULB/DRY BULB)
Dry Bulb|Wet Bulb ;
Port Time oF op Diff. % Hy0
A-( 041 83 MOISTURE DATA (STOICHIOMETRIC)
v | 064 | &8 Free Water in Fuel, %
L ' O'-H &8 Water from Fuel Combustion, %
h 062 6-8— Ambient Water, %
s| .66o | €5 Relative Humidity, %
& . 033 88 Ambient Temperature, °F
Total %
NG | osz— | &8
VOLUMETRIC AIR FLOW RATES :
Dry at Standard Conditions, Qsd = SCFM
Wet at Stack Conditions, Qaw = ACFM
ADDITIONAL, DATA
Avg.* :

* AP average is esguare of average square root. See page 2 for field flow rate nlm(atims.

ENTROPY
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Example Calculation of PM10 Emission Factors

Variables

4.

Q.. = Actual gas sampled by M201A train; ACF

Qesro = Gas sampled by M210A train; SCFy,,

Q.. = Gas flow rate through hood and fan- ACF/Min

Qsrp = Gas flow rate through hood and fan; SCF, /Min

Quues = 6as flow rate through ambient PM10 mon1tor, ACF/Min
amesto ® 6as flow rate through ambient PM10 monitor; SCFp,,/Min

T, = Standard temperature, 528 Degrees °R

T, = Meter box gas temperature, (460°R + X °F)

Tew = Stack Temperature, (460 °R + x °F)

P, = Barometric pressure during test, inches Hg.

P, = Standard Atmospheric Pressure, 29.92 inches Hg.

W. = Total PM10 catch weight in M201A train, mg

W.ug = Total PM10 catch weight in M201A ambient sampler, mg
X = Moisture in flue gas, %(volume)

Calculation of gas volume (standard) sampled in M201A;

Qssro = (Qs.0) (To/Ty) (Pa/Pes) ((1-X)/1)

Concentration of PM10 in gas sampied; Cpyyp

Comio = ("F/ Qs-sw)

Calculation of gas volume(standard) sampled in ambient sampler;

Qameso = (Quma.a) (0-33FT2) (Ts/Tsrx) (Pa/Pgs) (Tresr) ((1-X)/1)

Calculation of ambjent PM10 concentration

Cemioams = HAMB/ Qame-sto

30



‘5. Calculation of adjusted PM10 concentration in M201A gas sampled

CemioameP = (cpmo *cpmoma)

6. Calculation of total gas flow rate from deister
Qeerp = (Qr.0) (28 Sample Points)(Te/Terg) (Pa/Pgs) (6OMin/Hr) (1-X)/1)
7. Calculation of total PM10 emissions
Epmio = (ComioamsA) (Qr.sp) (Grams/1000) (Pounds/4546rams)
8. Calculation of Deister processing rate
P, = Deister Rate = (P/2)
9. Calculation of PM10 Emission factors
E; = (Epiro/Pp)
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SAMPLING EQUIPMENT AUDLI

Plant Name l/u lga/v Mn'*'e"',q lﬁ Job No. 5‘51 19

City/State Marv:/; / / e _l.;A/M Team Leader K
L ‘ }

Test Location Cpush L

BAROMETER )
Barometer (Van) No. Checked OK? (V) Shop Auditor
Entropy In-House Ref. Barometer "Hg y8 Van Barometer ._"Hg

Date Compared ' Dev. *Hg (Max. Allowable Dev.: % 0.1 ."Hg)
Loc. Elevati : ‘

KggEe ggound (Va.n‘;“.l 2 AN Date Field Auditor

Field Barometric Pressure Reduced for Test Location Elevation by | "Hg

Ref. Therm. Initial Allowable . ]

Aubient Temp., °F 7 | Deviation Date é/7¢9% nuditor JRW—

1 From Ambient Ambient Temperature, °F ) 4

Dry Gas Meter + 5.4 °F 7 { (Meterbox I.D. AU-7 ) _{
Impinger Exit £ 2.0 °F 7o : d
Filter Box + 5.4 °F Ar.A. R

THERMOCOUPLES . £{ ;01", - Tem :
AV et ?§ v v v :
TC No./°F_ OR|TC Nof/ °F OR|TC No./ °F OK|TC No./ °F OK|TC No./ °F OK

R2¢4 1 72 | Ry 178 ~ / __ / _ /.

(Including (Including (Including (inciuding {Including
Temp. Change [Temp. Change |[Temp. Change |Temp. Change |Temp. Change
and Direction) |and Direction) |and-Direction)|and Direction) and Direction)

Auditor J%— |auditor TJRI |auditer Auditor Auditor
Allowable Deviation from Ambient: + B.0°F * (or + 2.0°F) =*=

*» + 8,0 °F = % 1.,5% of ambient absolute temperature.
** (+ 2.0 °F if used in saturated or water droplet-laden gas stream.)

ISORKINETIC METERBOX 1.D. /Vu_.? Gamma (¥) ) Z Z;p aAme .
& |

As Applicable (check): 2Zero Magnehelics? _ .~ Zero/Level Manometer?

Barometric Pressure (Ppar) _27./% Auditor J-Ki~ Date _6/ 7/ 72

O <

Dry Gas Meter Meter Lower and Upper
Reading Temperature Limits for
(Cubiec Pt.) (°F) Audit Gamma 1
Final- - &8/0- 057 | Pinal y7 0.96 * ¥ = 07’117{
Initial 2.4 | itial _ 79 1.06 » v = _[-024Y
Dry Gas Volume Average Run Time ;
Metered Meter Temp. (Base = 10)
(Cubic Pt.) (°F) '
(Minutes) (Seconds)
Ve = 7697 Tm = 9} IQ 0
- -5 :?
v ( (O + O / 60)) . 0.0319 ( _S_i + a60) | /. 00 7;
e = : = )
7657 . 29.12 Audit Gamma
Audit Gamma Acceptable (between lower & upper limits)? (V) Yes ;/Nb

Ideal Sampling Rate = 0.75
' ’ Leak Check OK? Yes |

Positive Pressure N4~ No PIA.

F-1113 rev. 2-93
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SAMPLING EQUIPMENT AUDIT
Plant Name ' \l\)l.,c A AT L. Job No. =219

City/State MAZYyyieeE L TTEMNN. Auditor(s) \_bwg‘

Test Loc. LT Date Cfp{g 2

Entropy in-House Ref. Barometer "Hg w8 Field Barometer { "Hg
Date Compared ' Dev. "Hg (Max. Allowable Dev.: * 0.1 "Hg)
Field Barometric Pressure Corrected for Test Location Elevation? (V) —e—

te: deduct 0.1" Hg from local NWS STATION pressure for each 100 of
éggtelocat‘il.on elevatgon; example: 29.6 - (3009/100 * 0.1) = 29.3" Hg.)

Ref. Therm. Initial A Allowable ;
¢ | Dpeviation Audit

Ambient TemP. T —L Prom Ambient Ambjent Temperature, °F OK (V)
Dry Gas Meter £ 5.4°F ____ (Meterbox No. )
Impinger Exit t 2.0 °F
Filter Box + 5.4 °F

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

TEERMOCOUPLES Allowable Deviation from Ambient: % 8.0°F* (% 2,0°F)*»

v v v v v
TC Wo / °F_ OR|TC Ne./ °F OK|TC No./ °F OR|{TC No./ °F OK|TC No./ °F OK
/ _ / 7 — [ — [
* + 8.0 °F = + 1.5% of ambient absolute temperature. ‘}
** (% 2,0 °F if used in saturated or water droplet-laden gas stream.) |
ISORINETIC METERBOX I.D. EN-2  Gamma (Y) 983 AHE .93

As Applicable (check): Zero Magnehelics? Zero/Level Manométer? | v
Barometric Pressure (Ppay) _ 23 .17%- Auditor __BwS Date _(G/7/43

Dry Gas Meter Meter Lower and Upper
Reading Temperature Limits for ‘
(Cubie Ft.) (°F) Audit Gamma
Pinal __745.2¢2 | rinal 35 0.96 * ¥ = _A4+ 35 1
Initial F3F.374 | 1nitial _ Gl 1.04 + ¥ = 1.022%
Dry Gas Volunme . Average Run Time
Metered Meter Temp. (Base = 10)
(Cubic Ft.) (°F)
(Minutes) (Seconds) |
Vm = 1.8% Tm = +\ 1o o :
*+0.75 = Ideal Sampling Rater®* .5
[Min. + (Sec. / 60)) {0(29.92) / (460 + 68) * (0.75)%) * (Tm + 460)})
Yc = * B
Vm Ppar ;
Y\ o . | 1
v = t + / 60)) R 0.0319 ( + 460) . .ci-q,q_,' |
.83 729 .1 2~ Audit Gamma

Audit Gamma ‘Accepta.ble (between lower & upper limits)? (V) Yesn 1 No

ENTROPY

F-1113 rev, 7-92
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RECORD OF CUSTODY, CONTAINER NO. ‘;
client =PA Job No. Sl
plant Name Vit\con  Malecials ‘:
city/state Y \{\I\' l\&T&NN
Sampling Method(s) ZDIA (EPA, NIOSH, etc.)
Container Type (V) Reagent Box ).  Cooler __  Other (specify) |

Seal ID | Date | Time |* Full Signature Reason for Breaking Seal*t*
a4 GIID [1249]s 7cdd__7._1‘.’>wgl€
B
s
B
5
B
S
B
S
’ B
s
B
s //‘
5|
/s
B S |8
/ [ _/",j',/_-}f S = Sealed By; B = Broken By  ** Use "REMARKS™ Section if more space needed.
ayd L y
/Ré‘}mvf‘d by/s todian® **Seal Intact?
7é - b (e 2 e _
/ ;o - Date Time :
@:g.prpt icable: \ ;
All liquid levels 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 ' bate Time

REMARKS

L-0023 rev. 5-93




Box No.

FIELD SAMPLE RECOVE

Assembly Date

A

" client yumm Morrals
prant ulke Dadpraals Macyvil€

Sampling Loc. M

Individual Tare Of Reagent '/ .  (Ml)(gm) Of _:

/

Assembled By

RY QUALITY CONTROL

I3 i
lG

Job No.

;o

D1

e

city/state M\!V{\\P _Tenn

Method 2O)A

Individual Tare Of Reagent (M1) (gm) Of
Individual Tare Of Reagent (Ml) (gm) Of
Individual Tare Of Sil. Gel .. v, Gm
) 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?|Init.
1~ iyl ] '
DR-CRERIA G (oM [ZH5 | L~ [WB flllo | O] v |7
Filter Appearancet* ;
Reagents Appearancer* {
(o™ |
2 Lo | |2 | v g U [ w | — |8
' Filter Appearance* i
\y :
Reagents Appearance*
A ) s
3 dio N |3 | & TR fele | w | o [U3

Filter Appearance*

AN

Reagents Appearance*

N

@ All liquid levels at mark? (check) YES ___

REMARKS

Filter Appearance®

Reagents Appearance*

* Use "REMARKS" section if needed;

NO ___ (estimate Loss if not at mark; use “REMARKS" section).

@-1002 rev. 5-93




RECORD OF CUSTODY, CONTAINER NO. _ .
Client E‘-\DA Job No. 50\. I :

Plant Name \it\aan Ma¥ECIA s
city/State N\a{\‘/\/'\\\e T TENN
Sampling Method(s) N7 olA (EPA, NIOSH, etc.)

Container Type (V) Reagent Box P Cooler __  Other (specify)

Seal ID Date Time |* Full Signature Reason for Breaking Sealﬂ;*

k [F——

s

Ll |12H4Y

0% T 7 Becpell]

N/l s
,’/ // //’ /" ;"/ﬁ[ / * § = Sealed By; B = Broken By ** Use YREMARKS" Section if more space needed.
P T .
R;ée') /eél b Custodian=**
/ /

AAY,

R

x **S@a) Inﬁact?

ChraiS vy S Pt

L = ~—"gignatare bate

As Applicable: | :
ALl liguid levels at mark (check)? YES ___  NO __ (Estimate loss if not at mark; describe in "REMARKS™)
As Applicable: f
TUBE SAMPLES put in freezer by Date. Time ‘
CONDENSATE SAMPLES put in refrige. by Date Time f
REMARKS

L-0023 rev. 5-93




FIELD SAMPLE RECOVERY QUALITY CONTROL

Box No. _L2 r- Assembly Date &/1/aa Assembled By ke n‘f‘:
client i:PA _ Job No. DA

i

® Plant _Vpuleon) Waerinls city/state MacyyilleiTENN
) Sampling Loc. _Sd— CON DRY _ Method E@ﬁ

Individual Tare Of Reagent ~ . _ (Ml)(em) Of /) T

Individual Tare Of Reagent (M1) (gm) Of

Individual Tare Of Reagent (Ml) (gm) Of

Individual Tare Of Sil. Gel . 2~ (' Gm

other (specify)

Pilter or XAD |Liquid Sample |%8il. |Liguid
Run Tare, |Tare at Recov.| Gel | Level | |
Run Number Date | Number | grams |Mark? @|Init.| Date |Spent|Marked?}Init.

m”d:D'PM’lpl o v M 6O |0 | - “K\T

Filter Appearance*

by

Reagents Appearance*

UCa '
2 40 pas | 2455 | — k@ JUO \0 [~ |18

. Filter Appearance*
_ \\

Reagents Appearancex*
M

3 Wio AT [24A] 1 “ ke JWw W | L~ [T

Filter Appearance*

\\

Reagents Appearance*

W

Filter Appearance¥*

Reagente Appearancer*

* Use "REMARRS" section if needed.
. @ ALl liquid levels at mark? (check) YES __ NO ___ (estimate loss if not at mark; use “REMARKS® section),

REMARKS

0-1002 rev, 5-93



RECORD OF CUSTODY, CONTAINER NO. _._=. ~

client \ul@n WoEnials Job No. SDI
Plant Name _bO\WillE
city/state _ Wanryy W 1@NnN

Sampling Method(s) WMZO| ‘ (EPA, NIOSH, etc.)

Container Type (V) Reagent Box jZf' Cooler __  Other (specify)

Seal ID | Date | Time |* Full Signature Reason for Breaking Seal**

o3 | p 3 |8 oy Dl ane
S i AL N e A
o 37 |8
e 1B 14 v/ bt
s
B
B
s|
' s
&
A~ ( ’ I * § = Sealed By; B = Broken By  ** Use WREMARKS® Section if more space nheeded.

ﬁ’w\v ?m& 604 2T é-(élﬁ .

s Applicable:

ALl liquid levels 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
REMARKS

L-0023 rev. 5-93



FIELD SAMPLE RECOVERY QUALITY CONTROL

Box No. [ 5(7 Assembly Date /153 Assembled By /92 /7{
crient Vilopw Ma¥nls ~ Job Ne. 5ol |
Plant _MocyyiVe city/state Yhoyille Tenn

Sampling Loc. Crushfr~ C\JET) Method 20|/

Individual Tare Of Reagent _ (7. (Ml)(gm) Of

Individual Tare Of Reagent (M1l) (gm) Of

Individual Tare Of Reagent (Ml) (gm) Of

Individual Tare Of Sil. Gel _..D0) Gm

other (specify)

Filter or XAD |(Liquid Sample |%5il. [Liquid
Run Tare, |Tare at Recov.| Gel | Level | .
Run Number Date | Number grams [Mark? @|Init.| Date |Spent|Marked? Init.

s o |3 |PH | 22D | v | |6/? |50 [ (T8

Filter Appearance®*

@ &@y

Reagents Appearance*

T _Qeal

3 o6 lomg 284 [« w8 led O | v WD

Filter hppearance*

AR

Reagents Appearance*

AN

2 RCERE 13 Kol :"rO L R

Filter Appearance¥*
A}

Reagents Appearance*
A\l

Filter Appearance*

Reagents Appearancer*

= UUse "REMARKS" section if needed.

@ ALl liquid levels at mark? (check) YES ___  NO ___ (estimate loss if not at merk; use “REMARKS" sectibn).

REMARKS

Q-1002 rev. 5-93



RECORD OF CUSTODY, CONTAINER NO. - - -

Client \)M-‘Cﬂm ka Job No. _ﬁ____gﬂ/
Plant Name Whr\llf nQ |
city/sState Whﬂ/m\k’_ 'YGNI\)

Sampling Hethod(s) 20/,4 (EPA, NIOSH, etc.)

Container Type (V) Reagent Box f: Cooler __  Other (specify)

Seal ID || Date | Time (* Full Signature Reason for Breaking Sealw*

NA b

1635 [ M

Cﬂ;&ajmv

2/IE

/' 1/ v/' ,-/ / ’:,i.i Sealed By; B = Broken By ** Use YREMARKS" Section if more space needed.

A7 . p\Custodian»** évz 7 %3 \ _ **Seal Intact?
t . _ ’Z{C) Yes No —
E Signiiture Date Time ‘ f

Ae’ Applicable: :
All liquid levels at mark (check)? YES NO ___ (Estimate loss if not at wark; describe N~ "REMARKS")

As Applicable:

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

L-0023 rev. 5-93



FIELD SAMPLE RECOVERY QUALITY CONTROL

Box No. [ 5 3¢ Assembly Date __ ( /1 /S Assembled By o~ ,)-3
“crient Mulon Wodeciols ~ Job No. oty

. Plant _ﬂlj\!\]f\\é City/State ‘_rihryuille,‘rem\)
' sampling Loc. SCIEIN ( \A-)E__D Method 2D[A

Individual Tare Of Reagent __ /(07 (ML)(em) Of _ . 7

Individual Tare Of Reagent (M1) (gm) of

Individual Tare Of Reigent (M1) (gm) Of

Individual Tare Of Sil. Gel o7 Gm

other (specify)

Filter or XAD |Liguid Sample |[%8il. |Ligquid
Run Tare, |Tare at Recov.| Gel Level | .
Run Number Date | Number | grams |Mark? @|Init.{| Date |Spent|Marked?|Init.

WET I-gemnmepld} |M242 | 2263 | v | WB |4t (65 | — b

| Filter Appearancet
L!":}JH‘ 6“(&}/

Reagents Appearance*

dea |
7 e |0 | 230 o T8 L8 1D | o 1P

. Filter Appearance*
A}

Reagents Appearance*

AR ;
3 M 2 | — B Jed o 1= TP |
. Filg?: Appearancer* ‘

Rea?em:s Appearance*
1

Filter Appearance*

Reagents Appearancer*

* Use "REMARRS" section if needed.
._ @ ALl ligquid levels at mark? (check) YES __  NO ___ (estimate lLoss if not at mark; use “REMARKS® ucti?m).

REMARKS

Q-1002 rev. 5-93
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MOISTURE ANALYTICAL RESULTS
Plant Name Vk@\'f\ m_“'gt)'qu Job No. @la
Ccity/State rmryv.‘l\e. TENN sampling Lec. _Coushecr, ‘)(\! ?

Run Number m!_cmmmmﬂ ' 2 3 [
Sampling Date 5/,0 Y L

ID,% AXN W

s . W

Analysis Date

- Analyst

Reagent 1 (20mbs )
Final Weight, g jﬁ.?’ 57’“") ? ,
Tared Weight, g 5§_ZB 55%0 58(0[,
Water Cateh, g \O.a ‘2"' "(’/7-

Reagent 2 ( )

Final Weight, g

Tared Weight, g i

Water Catch, g

Reagent 3 ( )

Final Weight, g

Tared Weight, g

Water Catch, g

CONDENSED WATER, g

$ilica Gal B
Final Weight, g T84 \Q?_I} 2“9 222,22
Tared Weight, g \§3.4 200 84 213.5

ADSORBED WATER, g : 5& 5.0 7

TOTAL WATER COLLECTED, g l(pZ \7—4 —95— DAL

Balance No. L Type (/) Tripte Besm X Etectronic Reagent Box No. ole l
Balance located in stable, draft-free area (/)7 Yes ‘/ No (1f “No», explain below.) |

c:zn&nents

L-0036 rev. 7-92

ENTROPY



MOISTURE ANALYTICAL RESULTS
Plant Name \Iukﬂf\ Ywecials
city/state ”b\(\{\l AE, Tenn

Job No. S0\ 14
sampling Loc. Cﬂﬁhﬁ(—-‘wg‘_r }

Run Number WET- }'C_@ﬁ“&'mw' -2 3 |
Sampling Date /a"q"'qz’ 6/ 3/?; ZO/?/% :
Analysis Date /D-':’r-ﬁ_B 5/"3 /73 Cﬂ/‘? /9}

- Analyst ;RID U‘& —ﬂQ
Reagent 1 2oomls )
Final Weight, g Ell.b L4q | b33 .2
Tared Weight, g 538 5@_{_93 532 .0
water Catch, g 15.6 62.8 552
Reagent 2 ( )
Final Weight, g
Tared Weight, g
Water Catch, g
Reagent 3 ( )
Fipal Weight, g
Tared Weight, g
! Water Catch, g
' CONDENSED WATER, g
silica Gel ‘
Final We.:n.ght, g \ﬂﬁ l )] Q.; 212 .\ b
Tared Weight, g | 33.% 182.0 a3 Yo
ADSORBED WATER, g 253 _a,\g’:’glﬁl 289%F
TOTAL WATER COLLECTED, g ?OC? 28 .0 83‘1 ‘

Balance No. L‘E Type (/) Tripie Benmg Electronie Reagent Sox No. %
Baiance located in stable, draft-free area (/)7 Yes Ne (1f “Ne%, explain below.) ‘
cComments

.-0036 rev, 7-52 .

ENTROPY




MOISTURE ANALYTICAL RESULTS

Job No._@L

Plant Name gé% ,Mg(er\g E

city/State “h(\l\/; \le T\-ﬁnﬂ

Run Number
Sampling Date
Analysis_bate
- Analyst

Sampiing Loc. 523&?3( -DRY

DRY- - GeREEN- N2ot A- |/

2

3

Reagent 1 (ZQQﬂﬂLS )

Final Weight, g
Tared Weight, g

Water Catch, g

5360

CEY.6

5342

5o
9.2

Reagent 2 ( )
Final Weight, g
Tared Weight, g

Water Cateh, g

/0.4

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

water Catech, g

| CONDENSED WATER, g

Silica Gel
Final Weight, g

Tared Weight, g

0.3

206.%

0L 7

185.2

1963

ZDH.'-*]

ADSOREED WATER, g

5.)

7.0

t.3

TOTAL WATER COLLECTED, g

H3

5.2

4.7

Balance No. .i%__....__ Type (/) Tripie Beam x Electrenic Reagent Box No. OZd I
Balance lLocated in stable, graft-free area (/)7 Yes No (1f “New, explain betow.)
Comments

L-0036 rev. 7-92

ENTROPY




' . MOISTURE ANALYTICAL RESULTS
Plant Name Vidnn MaiprialS  Jeb ne. DIG |
City/State _(ﬁg_(‘\!\f.\\e_ ;TB!\(\ Sampling Loc. Z&&N - LA)EF S

. Run Number e \~Sereen” mh-,
Sampling Date "-'i"qg : 5’2 és% f?g%%
Analysis Date (9/5
. Analyst " J

Reagent 1 ( Zomls ) '
Final Weight, g _CPBL) YA _(_0 LIL( q S!’_’)?‘.L{
Tared Weight, g 583 4 5ED. & _Bp3 Y

Water Catch, g 508 4.3 54.0

Reag' ent 2 ( )
Final Weight, g

Tarec Neight, g

Water Catch, g

Reagent 3 ( )

. Final Weight, g -

Tared Weight, g

Water Catch, g

CONDENSED WATER, g

Final We.i:ght, g 2.2‘9 l Q\L{ . ‘ 23__3 . ':)
Tared Weight, g 2[)8?) \0\03 2-080

ADSORBED WATER, g 4.8 23. 8 _'_.,15?

TOTAL wnm COLLECTED, g I (084 680‘ q'q s ;
Balance No. _Lj?’_ Type (/) Tripie Beam X_ Etectronic Reagent Box No. g%

Balance located in stable, draft-free area (J/)? Yes No (1f “No", explain below.)

. Comments

-0036 rev. 7-92

ENTROPY





