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TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT

Bureau of Environment
T.E.R.R.A. BUILDING
150 NINTH AVENUE NORTH
NASHVILLE, TENNESSEE 37218-5404

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

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

Mr. Richard G. Rhoades, Director
Monitoring and Data Analysis Division
EPA - OAQPS

Research Triangle Park, NC 27711

Dear Mr. Rhoades:

Thank you for your letter of April 8, 1985 soliciting comments on the proposed revision of
AP-42 Section 8.10-Concrete Batching. Although my expertise is limited in evaluating
the technical changes which are proposed in this document, | will address the factors for
cement unloading to elevated silos by pneumatic transfer. In 1984 the emissions from a
cement storage silo equipped with wet suppression in Gallaway, Tennessee was tested by
this division. This is the only particulate test on concrete batching operations performed
by the division. | am enclosing a copy of this test for your information and evaluation.
Unfortunately, this is the only comment | can offer at this time. If | can be of further

assistance please call me at 615-741-3651.

Sincerely, -

Kot . ekethao

Heather M. Whitlow

Air Resources Program

Tennessee Air Pollution Control Division
HMW/sh

Enclosure
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INTRODUCTION AND OBJECTIVE

Source sampling was conducted at Speciality Alloys Corporation, Gallaway,
Tennessee, by the Compliance Monitoring Section of the Tennessee Division of Air
Pollution Control on June 12, 1984 to determine the particulate emissions from the
loading of the cement silo (Process Emission Source 02). The sampling of the

unloading of two bulk cement trucks into the silo was conducted on June 12, 1984.
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SUMMARY OF RESULTS

The particulate emissions from the loading of the cement silo (PES 02) located at
Speciality Alloys Corporation are regulated by Rule 1200-3-7-.03 of the Tennessee
Air Pollution Control Regulations.  Since this process emission source began
operation after April 3, 1972 it is considered to be a new source by the Tennessee
Regulations. The allowable particulate emission rate for this source is determined
based on the process weight of the material through the source. However, by Rule
1200-3-7-.04 of the Regulations the maximum allowable concentration of
particulate matter in the exhaust gas stream of any process emission source shall
be 0.25 grains per dry standard cubic foot of stack gas irrespective of the maximum
emission rate determined by any other method. For this source the grain loading
standard is the over riding mass emission standard.

The visible emissions from the cement silo are regulated by Rule 1200-3-5-.01 of
the Regulations. The visible emission limitation for this source is twenty (20)
percent opacity utilizing a one minute time count method of data reduction.

On June 12, 1984 this cement silo was tested for particulate emissions during the
unloading of two bulk cement trucks. Separate source tests were conducted on the
unloading of each truck. During the first source test the top of the wet suppression
system ("rain barrel™) was covered with a single layer of burlap. The unloading of
the first truck was conducted at a rate that was below the normal unloading rate.
This was done in an effort to determine if this lower unloading might reduce the
emissions from this source. During the unloading of the first truck it was noted
that the reduced unloading caused a very erratic pulsing from the top of the wet
suppression system and the expulsion of a considerable amount of water mist from
the top of the "rain barrel. During the testing period on the unloading of the first
truck the average particulate concentration measured from this source was
determined to be 0.0723 grains per dry standard cubic foot of stack gas. Therefore,
this source was in compliance with the applicable mass emission limitation during
the testing period. Visible emissions evaluation conducted during the source testing
of the unloading of the first truck indicated that the process emission source was in
compliance with the applicable visible emission limitation during this time period.

Prior to the unloading of the second truck a second layer of burlap was added to the
cover of the "rain barrel”. The unloading of the second truck was conducted at the
normal unloading rate which is higher than the unloading rate of the first truck.
During the unloading of the second truck it was noted that the higher unloading
rate greatly reduced the pulsations noted from the top of the "rain barrel™ during
the unloading of the first truck and greatly reduced the expulsion of water mist
from the top of the "rain barrel”. During the testing period on the unloading of the
second truck the average particulate concentration measured from this source was
determined to be 0.0254 grains per dry standard cubic foot of exhaust gas.
Therefore, this source was in compliance with the applicable mass emission
limitation during this testing period. Visible emissions evaluations conducted
during the source testing of the unloading of the second truck indicated that the
process emission source was again in compliance with the applicable visible
emission limitation during this time period.



DATA SUMMATION

Speciality Alloys - Gallaway - June 12, 1984

Truck 1
Run # 1 2 3 Ave
Particulate Concen- 0.0876 0.0575 0.0717 0.0723
tration (gr/DSCF)
Particulate Emissions 0.13 0.08 0.11 0.11
(Ib./hr.)
Truck 2
Run # 1 2 Ave
Particulate Concen- 0.0270 0.0237 0.0254
tration (gr/DSCF)
Particulate Emissions  0.04 0.038 0.4

(Ib./hr.)
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Purpose of the test

The purpose of the source test was to test the effectiveness of a wet
suppression system in controlling particulate emissions during truck loading of
cement to a storage silo. The wet suppression system consisted of a water hose
applied to a burlap cover clamped to the top of a water filled barrel. Cement is
loaded penumatically by a truck compressor through a flexible hose line to a silo.
The wet suppression control system is required to satisfy the .25 gr/dscf standard
specified in 1200-3-7-.04-(2) of Tennessee Air Pollution Control Regulations.
Condition la. of construction permit 993234P stipulates that the source meet this
level of control. Additionally, Condition 3 of the permit requires that the source
meet the visible emission limits of Chapter 5 and fugitive dust limits of Chapter 8,
essentially the 20% opacity standard. This source is the first cement silo wet
suppression control system to be source tested for particulates by the Division.

Division and company personnel involved

Jeryl Stewart, Carl Koontz, and Elizabeth Coder were responsible for source
test measurements. Eric Flowers observed process operations and recorded process
data. Mike Hale made visible emission readings. Mr. Don Vickrey the plant owner
and partner with Gray McKee, Kelly Vickrey, secretary-treasurer, and Randy
Hicks, plant superintendent were present during the silo loading test measurements
and in charge of the operation.

Process description and control system

A schematic of the silo and water barrel control system for loading is shown
in Figure 1. Essentially, a truck with a Portland cement load of nominal weight of
26 tons is loaded pneumatically driven by a truck compressor through a 4 3/4 inch
diameter hose into a silo intake chute. The truck operator normally unloads the
cement at a maximum pressure between 14 and 16 psig to fill the silo at @ minimum
loading time. The truck loading time is usually between 20 and 40 minutes. Air is
displaced through a 6 inch diameter silo outlet chute which feeds to the interior of
a 55 gallon drum filled with water and capped by burlap material clamped to the
barrel rim and silo outlet chute. During loading, a surge of air pressure expands the
burlap bag and the displaced air exits through the burlap weave pattern openings.
The silo is designed to hold between 2% to 3 truck loads according to plant officials.

Process observation

Two separate test loading conditions were conducted. The first test was
done while a truck load of 26.48 tons was filled at a nominal pressure of 8 psig.
One burlap bag was clamped over the barrel top. Initially, a water hose was used to
filf the barrel and then water flow was cut off. After a few minutes of operation it .
was apparent that is was necessary to maintain a continuous stream of water on the
bag due to the level of emissions and due to the fact that too much water was
displaced out the barrel. Since the pressure was not at full (normal) loading
pressure and only one bag was used, a puffing or breathing effect allowed a steady
flow of saturated cement dust to the emitted from the burlap cover. Although the
pressure created a fairly tight seal at the bag, the combined effects of lower
pressure and one burlap cover did not prove to be an acceptable combination in
maintaining visible emissions within a complying range during the first loading
condition. Visible emission levels averaging approximately 30% and ranging from 5
to 80% were recorded by Mike Hale during the first truck load.

The following process data was recorded during the first truck load.
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TABLE 1

Time Truck loading pressure Comments

(A.M.) (psig)

7:50 7.0 Anemometer flow rate of
60 fpm was recorded 2 feet
from the burlap cover.

7:56 9.0 Rader sampling equipment
was brought into test position.

7:58 - Started Run 1 (each run
lasts 10 minutes).

8:00 7.8

8:06 7.0

8:08 End Run 1

8:13:42 6.0 Start Run 2

8:15 7.3

8:20 8.5

3:24 8.0 End Run 2

8:29 9.0 Start Run 3

831 8.0

8:34 8.2

8:38 5.0

8:39 6.5 End Run 3

84 1 Truck loading ended

Silo loading was stopped between test runs to conserve sampling time.
Water was continuously applied by hose to the barrel during loading. The
approximate total loading time was 41 minutes for the first truck load.

The second truck load of cement weighed 26.52 tons. During this test full
loading pressure was applied, above 13 psig. Because of excessive visible emissions
on the first test, two burlap bags were used to cover the barrel top. The
combination of full loading pressure and two bags dramatically improved control of
emissions. Visible emissions were in the range of 5 to 15% opacity. Both trucks
were practically identical in construction and design with the same loading
technique. It is believed the combination of cross weave or overlap of burlap bag
material and higher pressure provided a tight seal that minimized pulsing of dust
and created sufficient back pressure on the loading lines. As in the first truck test,
a steady stream of hosed water during loading was applied throughout the loading.

The following process data was recorded as shown in Table 2
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Time
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9:09
9:12
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9:23
9:27
9:28
9:31:47

9:34

9:53

9:54

9:55
10:00
10:01
10:01:36

10:03

TABLE 2

Truck loading pressure

(psig)

80
50
85

145
150

130
130

50

160
140

142
110
100

76

10

Comments

Truck began filling procedure

Truck operator began bringing
the compressor to full pressure.

Start Run !

A 1" hole leak on barrel inlet
chute was noticed and sealed
with duct tape.

EndRun 1
Truck operator resumed

compressor pressure for test
Run 2

Truck operator began compressor
loading but a problem persisted
due to cement trapped in the line.
Apparently stopping and restarting
pressure lines can sometimes cause
blockage and result in cement
conveying problems.

Truck operator was finally able
to clear pneumatic line.

Run 2 started

Photograph taken of side view
of barrel and plume.

Photograph of sampling train
equipment taken.

Run 2 ended

Truck operator stated there
were only a few minutes
remaining so another test run
could not be completed.

Silo loading ended

Truck loading tickets are shown in Figure 2 The loading time was 38
minutes during the second truck load.

EF/ca/5/1
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DISCUSSION OF SAMPLING PROCEDURES AND RESULTS

Speciality Alloys = ""Wet Suppression System™ - June 12, 1984

The purpose of this source testing was to determine the particulate emission levels
from a wet suppression system utilized to control the particulate emissions from
the unloading of bulk cement from trucks into a storage silo. This wet suppression
system is commonly referred to as a "rain barrel™.

Prior to collecting the samples the process was operated for several minutes so
that the velocity and temperature of the exhaust gases could be determined.
During the unloading of the first bulk cement truck the top of the "rain barrel™ was
covered with a single layer of burlap. When the process was operated it was noted
that there was a water mist forced from the burlap by the pressure of the air being
forced from the cement silo. It was anticipated that the exhaust gas velocity from
this source would be quiet low and that conventional measurement techniques
utilizing a pitot tube and a manometer or a magnahelic gauge would be unsuitable
for measuring this flow. Both a vane type anemometer and a hot wire type
anemometer were utilized to measure the exhaust gas flowrate from the exit of the
“rain barrel”. Since the water mist would interfere with the operation of bath..
instruments, these velocity measurements were conducted at a.height.of two.fees
directly above the rim of the "¥4in barrel". This height was above the water mist
gﬁ:jﬁéﬁf’"@gﬁmmﬁof Interfere with the velocity measurements.. The exhaust gas
temperature was taken 4t this same point. Because of the presence of water
dropléts the exhaust gas stream wa$ assufied to be saturated for calculation

purposes.

The sampling site was.selected to be a single point directly above the exit of the
"rain barrel” and two feet above the barrel rim, the site of the velocity

measurements.

-

For the unloading of the first truck a velocity of 60.feet per minute was measured
at the selected sampling site utilizing both the vare-anemometer and the hot wire
anemometer. After consulting the calibration charts for the hi volume sampler
ufilized, it was decided to conduct the sampling utilizing the largest available
sampling nozzle (diameter 3.72 7inches) and pulling air at the lowest practical rate
(an orifice pressure drop of 0.03 inches of water). It was estimated that it would
take at least a half an hour to completely unload the truck. It was decided to
conduct three ten-minute sample runs on this truck unloading.

During the sampling of the unloading of the first truck some visible emissions were
noted from the "rain barrel”. At the conclusion of the unloading of the first truck a
second layer of burlap was attached to the top of the "rain barrel™.

The testing of the unloading of the second truck was conducted in a manner
identical to the testing of the unloading of the first truck. It was noted that after
the process was started the water mist observed during the unloading of the first
truck was not as pronounced. It was decided to conduct velocity and temperature
measurements at the same location utilized for the testing of the unloading of the
first truck. A velocity of 60 feet per minute was measured at the selected
sampling site utilizing both the vane anemometer and the hot wire anemometer.
The sampling was conducted in a manner that was identical to the sampling of the
unloading of the first truck with one exception. The exception was that only two
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sampling runs were conducted. The reason for this was the fact that the second
truck was to be unloaded at a faster rate than was the first truck. Because of this
it was adjudged that there would be insufficient operating time for three ten-
minutes samples. It was noted that the observed visible emissions were lower
during the unloading of the second truck than during the unloading of the first
truck.

The concentration of the particulate matter in the exhaust gas stream of the "rain
barrel™ was calculated from the amount of particulate matter collected in the
sampling train during each sample run and the volume of air sampled during each
sample run. Following the sampling the hi volume sampler was calibrated at an
orifice pressure drop of 0.03 inches of water (the rate used in the sampling) and
from this data the volume of air sampled during each sample run was calculated.

In the calculation of the mass emission rate from a source the volumetric air flow
from the source must be determined. For this source it was decided that the best
method of calculating the air flow from the source was by multiplying the area of
the source (the area of the open top of the "rain barrel”™ minus the area of the inlet
pipe) by the velocity measured at the sampling site.

The results obtained from this source testing represents the best emissions data
that can be obtained from this type of control device. The procedures used in
obtaining this emissions data were designed in such a manner that any biases that
might result would not be against the source.

JWS/cal2/3
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SAMPLING TRAIN COMPONENTS

Aluminum probe with four nozzles. One nozzle of 15/16 inch
diameter, one nozzle of 17/8 inches diameter, one nozzle of

1 1/2 inches diameter, and one nozzle of 3 3/4 inches diameter.
In-line filter of 0.3 micron porosity.

In-line orifice with pressure differential gauge of one inch
water range and temperature gauge of appropriate scale.

Butterfly valve to control flow through samplin- train.
Flexible hose from the train to fan.

Centrifugal fan.
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*Note:

Laboratory Procedure
Particulate High-Volume Source Samples

Filters are numbered, conditioned, and preweighed according to the
standardized "Total Suspended Particulate Analysis Procedure."

Upon request by the Source Sampling Section team supervisor the requested
quantity of filters will be issued (preferably sequentially numbered) and the
chain of custody documentation (Figure 1) is initiated.

Throughout the testing period the filters and later the probe washes will
remain in the custody of the test team supervisor and this will be noted in the
chain of custody documentation.

Upon completion of the sampling all filters (used and unused) and the probe
washings are returned to the laboratory and the chain of custody
documentation is completed. All filters (used) and probe washings are to be
adequately labeled with the liquid level being marked on the outside of the
container. A blank of the cleanup acetone is also to be submitted.

The filters are treated as described in the attached lab procedure which is the
standardized "Total Suspended Particulate Analysis Procedure™ with unrelated
data deleted.

When the probe washings arrive in the laboratory they are checked to see if
there was any loss of liquid in transit. If there was any loss it is to be noted
on the weight sheet. Then the probe washings are quantitatively transferred
into previously tared beakers. The acetone blank is treated likewise.* These
tared beakers have been previously dried in a desiccator for 24 hours and
weighed to the nearest 0.1 mg. The beakers are desiccated for at least Six
additional hours and reweighed. This is repeated until two successive weights
agree to within 0.5 mg. Before each weighing session the balance is checked
with Class S weights and the results recorded.

These beakers are placed in the evaporation chamber until all liquid has
evaporated, then the beakers are desiccated for at least 24 hours and weighed
to the nearest 0.1 mg. The beakers are desiccated for at least 6 additional
hours and reweighed. This is repeated until two consecutive weighings of
each beaker agree to within 1.0 mg.

All weighings and other required data are entered on the appropriate weight
sheets (Figure 2).

The quantity of acetone used in both the probe washings and the blank is
measured and the volume is recorded. This is accomplished by using beakers
having graduations at 25 ml intervals and building up to the next graduated
interval with reagent acetone.

13



Total Suspended Particulate Analysis Procedure

Number filters in the border area of the filter using the sequential numbering
machine. Number each filter twice, once on the front on the long edge and
once on the back on the opposite long edge.

Stamp envelopes with the information stamp in the upper left corner with the
opening to your left as you look at the envelope. Number the envelopes to
correspond to the filter numbers, placing the number to the right of the
stamp.

Store the filters in the desiccator, kept dry (50% or less relative humidity)
with the dryerite. When the desiccator atmosphere becomegs too wet, replace
the desiccant with that in the oven being dried at (110-120"C). Place the wet
dryerite in the large evaporating dish in the oven. In this manner there will
always be a dry batch of dryerite without having to open another jar. The
desiccator pan will hold 5 Ibs. of dryerite.

Each day, before weighing samples, record the -humidity in the desiccator and
the weight of a 5 gm standard weight in the book provided. The book is kept
in the drawer in the table next to the balance with the standard weights.

In weighing clean filters and also in weighing exposed filters, after weighing a
batch reweigh 7%+ of the filters to check the precision of the weighings. The
following table gives the number of filters to be checked.

No of filters in batch No. to be reweighed

up to 14
15to 28
29 to 42
43 to 56
57 to 70
71 to 84
95to 100
and SO on

NAWNMFWN -

If any of the weights on the recheck differ by 1.0 mg or more from the-
original weight, reweigh the entire batch, recording the new weight to the
right of the original weight on the envelope. In calculating the result always
use the last weight taken.

In weighing the filter, both before and after the exposure, place the filtersin
the desiccator for at least 24 hours prior to the weighint. Record the original
weight in the log book before distriburing the filters to the field personnel.
Be sure that each field operator has an adequate supply of filters, but try to
ensure that all filters of the lowest number are used first to facilitate
recording in and reading from the log book.

When samples are received, write the date received in the lower right corner
of the envelope. Place filters in the desiccator for 24 hours prior to
weighing.



7.

Before weighing each filter, make sure that the filter number matches the
envelope number. In weighing the samples be sure to reweigh 7%+ for quality
control asin step 4 above.

bk
e
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SAMPLE DATA AND CALCULATIONS _
SPECIALITY ALLOYS - GALLAWAY -JUNE 12,1984
"WET SUPPRESSION SYSTEM™

Data

Sample Identification Truck 1 Rund
Sample Time IO n.

Exhaust Gas Temperatyre __ 72° F

Orifice .- H 0.03 /n K50

Orifice Temperature QJo

Exhaust Gas Velocity Lo T4/ 10 .
(at sampling site)
Diameter of Nozzle S. 727 /n

Barometric Pressure 29,88 n. He

Total Particulate Catch During SampleRun ~ <3 .

Total Time Required to Unload Truck _(ZZF] %, n
N

1. Average Sample Volume (ASV)
ASV = (sampling rate at 609F) (orifice temperature)
520

sampling rate at 60°F= Q49 %, forOH of 0.03 /. H.0
(from Rader calibrations)

ASV = (949 ) (2 + 440 ) =927 ft3/min.
520

2 Total Sample Volume (TSV)
TSV = (ASV) (time of sample run)
TSV =(9.87)( 10 ) =99.7 ft.3

3. Mole Fraction of Dry Gas (MD)

MD = (100) - (percent moisture in exhaust gas stream)
(100)

where percent moisture in exhaust gas stream is determined from the
saturation line of a psychometric chart because of the presence of liquid

water in the gas stream, for an exhaust gas temperature of _7>=J-_the
percent moistureis 2.6 T

MD = (100) - (2.4 )
(100)
MD = 0.97

Volume Sampled a? Standard Conditions (Vmstd)

Vmstd = (17.7) (TSV x MD) (barometric pressure +—(°”f'cbeiH)
(OTITICE TEMPRTature <450 13

Vmstd = (17.7) (98.7x QF ) (29.2¢ + (023 )
(1 +  460) 3%

Vmstd =936 DSCF

15



10.

Tr-ut—[( 2 'Rm]

Particulate Concentration (CS)

CS= (15.43) (total particulate catch during sample run)
(Vmstd)
CS = (15.43) (0.53() )
(93.6)

CS= ©.0874 gr./DSCF <

Source Velocity At Sampling Point = 60 ft./min.
(value determined by direct measurement with hot wire anemometer)

Source Flowrate (Q)
Q= (velocity) (area)

where velocity = velocity at samping site

area= the area over which that velocity occurs, for this source thls area is
equal to the area of the top of the barrel (24 in. diameter = 452 in.2 = 3.14
ft.2) minus the area of the inlet duct (6 in. diameter = 28 in.2 = 019 ft.2)
which equals 2.95 ft.2,

Q=( 60 )95
Q= /77 t.3min.
Source Flowrate at Standard Conditions (Qstd)

Qstd = (17.7) (Q x MD) (barometric pressure)
(exhaust gas temperature +460)

Qstd = (17.7) (/| 77x097) (29.28)
(72 + 460)

Qstd= [ 77/ sdefm ¥

Particulate Emissions (PMR) (in Ib./hr.)
PMR = (CS)(Qstd)(0.00857)

PMR

(0.0874) (/7] ) (0.00857)
PMR = O./3 Ib/hr.

Particulate Emissions (PMRL) (in Ib. emissions per truck load of cement)

PMRL = (CS) (Qstd) (time in minutes required to unload truck)
7,000 P
PMRL = (00274 ( /71 ) ( &4USA
/ yUUuV
PMRL = 0-0O9 1b. of emissions per truck load of cement
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SAMPLE DATA AND CALCULATIONS
SPECIALITY ALLOYS - GALLAWAY -JUNE 12,1984
"WET SUPPRESSION SYSTEM*"*

Data
Sample Identification Truc ] Rwh_l
Sample Time 1O wmi’n e

Exhaust Gas Temperature 7> o F
s 5 -
8HHEST_E_mIE)|EIdLUH9 3 ““SH:)'O
Exhaust Gas Velocity LO FF. min.
(at sampling site)
Diameter ofNozzle 3. 7> 7 B
Barometric Pressure 29.83% /h. Ho.

Total Particulate Catch During Sample Ran 0 "3 50
Total Time Required to Unload Truck BT mim.

1. Average Sample Volume (ASV)
ASV = (sampling rate at 609F) (orifice temperature)
520

sampling rate at 60°F= 9.49 £+ ¥inforOH of O.03 1n, B0

(from Rader calibrations

ASV = ( D49 )(@3+440) =9.89 £t3/min.
520

2. Total Sample Volume (TSV)
TSV = (ASV) (time of sample run)
TSV =(9.29)(/0 ) =938.9 ft.3

3. Mole Fraction of Dry Gas (MD)
MD = (100) - (percent moisture in exhaust gas stream)
(100)

where percent moisture in exhaust gas stream is determined from the
saturation line of a psychometric chart because of the presence of liquid

water in the gas stream, for an exhaust gas temperature of =7 >< /~ the
percent moisture is 2 A/o e e

MD = (100) - (2.4 )
(100)
MD = O_q7

Volume Sampled at Standard Conditions (Vmstd)

Vrnstd = (17.7) (TSV x MD) (barometric pressure +{orificect)
—  (OFIIICE [EMPETAtuTe +450 139

Vmstd = (17.7) (98.9 x097 ) (29.93 + (923
(8 + 460) 36 )

Vmstd =93.4 DSCF

18




Tr"”‘l 1 Run 2

Particulate Concentration (CS)

CS = (15.43) (total particulate catch during sample run)
(Vmstd)
CS= (15.43) (0.3490)
(93.56)

CS= O.0575 gr./DSCF

Source Velocity At Sampling Point = 60 t./min.
(value determined by direct measurement with hot wire anemometer)

Source Flowrate (Q)

Q= (velocity) (area)

where velocity = velocity at samping site

area = the area over which that velocity occurs, for this source this area is
equal to the area of the top of the barrel (24 in. diameter = 452 in.2 = 3.14
ft.2) minus the area of the inlet duct (6 in. diameter = 28 in.2 = 0.19 f1.2)
which equals 2.95 ft.2,

Q=( 60)(2.95)
Q= 177 1t.3/min.
Source Fiowrate at Standard Conditions (Qstd)

Qstd = (17.7) (Q x MD) (barometric pressure)
(exhaust gas temperature +460)

Qstd = (17.7) (J77x0397) (29.8%R)
(72 + 460)

Qstd = /7] sdcfm

Particulate Emissions (PMR) (in lb./hr.)

PMR = (CS)(Qstd)(0.00857)

PMR = (0.0525)( 7/ ) (0.00857)

PMR = 0.0% Ib/hr.

Particulate Emissions (PMRL) (in Ib. ernissions per truck load of cement)

PMRL = (CS) (Cstd) (time in minutes required to unload truck)

7,000
PMRL = (00575 ( )70 4) )
7,000
PMRL = 0.0 6 1b. of emissions per truck load of cement
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SAMPLE DATA AND CALCULATIONS .
SPECIALITY ALLOYS - GALLAWAY -JUNE 12,1984
"WET SUPPRESSION SYSTEM""

Data

Sam eldentlflcatlon 'Tr:,,uc/»(—i ,R,'.',.- =
Sample T /O min,

Exhaust Gas Temperature ©

Qrifice .2 - H 0.0 ), HLO

Or%f ice T“mperature X o

Exhaust Gas Velocity 60 F+/min.

(atsampling site)
Diameter of Nozzle .7 I

Barometric Pressq;g gﬁ -3 fp, ﬁg

Tota| Particulate Catch During Sample R_z_
Total T?mé Re%mreg to Uulr Truc& H—ﬁ' T

3
22 WY

1. Average Sample Volume (ASV)
ASV = (sampling rate at 60°F) (orifice temperature)
520

sa pllng rate at 09F= _9.49 £.%, :.forOH of 0. 03 ), H. O
fro ader calibrations) '

ASV = (949 ) (R 7H40 ) =989 ft3/min.
520

2. Total Sample Volume (TSV)
TSV = (ASV) (time of sample run)
TSV = (9.8 (/O ) =92.9 ft.3

3. Mole Fraction of Dry Gas (MD)
MD = (100) - (percent moisture in exhaust gas stream)
(100)

where percent moisture in exhaust gas stream is determined from the
saturation line of a psychometric chart because of the presence of liquid
water in the gas stream, for an exhaust gas temperature of /5= F the
percent moisture is 2.4 Vo

MD = (100) - (2.4 )
(100)
MD=0Q97

Volume Sampled at Standard Conditions (Vmstd)

Vmstd = (17.7) (TSV x MD) (barometric pressure +Lu‘_1f)1;;34‘.l
(CTIIICE TEMpPETature +560

Vmstd = (17.7) (99.9 x097) (29.28+ (9°3)
(2 +  460) o)

Vmstd 93.4DSCF




PR

Truck 1 Run 3

5. Particulate Concentration (CS)

CS = (15.43) (total particulate catch during sample run)
(Vmstd)
CS= (15.43) (0.4353)
(93.6)

CS= o©.07/7gr./DSCF

6. Source Velocity At Sampling Point = 6O ft./min.
(value determined by direct measurement with hot wire anemometer)

7. SourceFlowrate (Q)

Q= (velocity) (area)

where velocity = velocity at samping site

area= the area over which that velocity occurs, for this source this area is
equal to the area of the top of the barrel (24 in. diameter = 452 in.2 = 3.14
ft.2) minus the area of the inlet duct (6 in. diameter = 28 in.2 = 0.19 {t.2)
which equals 2.95 £t.2,

Q=( 60 )(2.95
Q= 177 £t.3/min.
S. SourceFlowrate at Standard Conditions {Qstd)

Qstd = (17.7) (Q x MD) (barometric pressure)
(exhaust gas temperature +460)

Qstd = (17.7) ()177x037 (29.88 )
(72 + 460)

Qstd = ] 7] sdcfm

9. Particulate Emissions (PMR) (in Ib./hr.)
PMR = (CS)Qstd)0.00857)
PMR = (097/7(  177) (0.00857)
PMR = O.11 ib/hr.

10.  Particulate Emissions (PMRL) (in Ib. emissions per truck load of cement)

PMRL = (CS) (Cstd) (time in minutes required to unload truck)
7,000
PMRL = (oD 171 )(H] )
7,000
PMRL = O.0O7/1b. of emissions per truck load of cement
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SAMPLE DATA AND CALCULATIONS .
SPECIALITY ALLOYS - GALLAWAY -JUNE 12, 1984
"WET SUPPRESSION SYSTEM"

Data

Sample Identification : Zruc }LLRuh 1
Sample Time 1O min,

Exhaust Gas Temmperature S

Orifiee-"- H 0.03 }n. H,0

Orifice Temperature_______ 34 ° /-

Exhaust Gas Velocity £EQ F+,/m0n

(at sampling site)

Diameter of Nozzle 37> 7

Barometric Pressure 9. .00

Total Particulate Catch During Sample Run 0. 14]9
Total Time Reauired to Unload Truck 38 iy,

1. Average Sample Volume (ASV)

ASV = (sampling rate at 60°9F) (orifice temperature)
520

sampling rate at 60°F= QU9+ Hmin fordH of O.©3 ], H.0

(from Rader calibrations)

ASV = (949 ) (84rH440) =99/ £t3/min.
520

2. Total Sample Volume (TSV)
TSV = (ASV) (time of sample run)
TSV =(9394)(Jo ) =994 {t.3

3. Mole Fraction of Dry Gas (MD)
MD = (100) - (percent moisture in exhaust gas stream)
(100)

where percent moisture in exhaust gas stream is determined from the
saturation line of a psychometric chart because of the presence of liquid

water in the gas stream, for an exhaust gas temperature of _g~e = the
percent moisture is 2.4 o

MD = (100)- (3.4 )
(100)

MD = Q.Qé

Volume Sampled at Standard Conditions (Vmstd)

Vmstd = (17.7) (TSV x AMD) (barometric pressure w
(oriTice temperature +450 :

Vmstd = (17.7) (99.4 x0.94) (9.23 + (0.83)
( +  460) :

vmstd =32.LDSCF

_r




1C.

Tr-uck 2 Runl i on

Particulate Concentration (CS)

CS = (15.43) (total particulate catch during sample run)
(Vmstd)
CS = (15.43) (0.1419) \
(92.46)

CS= o0.0x70 gr./DSCF

Source Velocity At Sampling Point = 6O ft./min.
(value determined by direct measurement with hot wire anemometer)

Source Flowrate (Q)
Q= (velocity) (area)

where velocity = velocity at samping site

area= the area over which that velocity occurs, for this source this area is
equal to the area of the top of the barrel (24 in. diameter = 452 in.2 = 3.14
£t.2) minus the area of the inlet duct (6 in. diameter = 28 in.2 = 0.19 {t.2)
which equals 2.95 ft.2,

Q=( 60)(2.95)
Q= 177 $t.3/min.
Source Flowrate at Standard Conditions (Qstd)

Qstd = (17.7) (Q x MD) (barometric pressure)
(exhaust gas temperature +460)

Qstd=  (17.7) (J77x0394 (29.88)
(X2 + 460)

Qstd = 166 sdctm

Particulate Emissions (PMR) (in lb./hr.)

PMR = (CS)(Qstd)(0.00857)

PMR = (0.09270) (/66 ) (0.00857)

PMR = O.04 1b/hr.

Particulate Emissions (PMRL) (in Ib. emissions per truck load of cement)

PMRL = (CS) (Qstd) (time in minutes required to unload truck)

7,000
PMRL = (0.0270) (/£ ) (38 )
7,000
PMRL = 0.0 2Q.1b. of emissions per truck load of cement




SAMPLE DATA AND CALCULATIONS
SPECIALITY ALLOYS - GALLAWAY -JUNE 12, 1984
"WET SUPPRESSION SYSTEM™

Data

Sample Identification . Tru(.}« 2 Rund

Sample Time [O min,
Exhaust Gas Temperature 2y F

8Ff¥’88meeTature ©.03 fa, H0
Exhaust Gas Velocity _ g £+ /. 5
(atsampling site) )
Diameter ofNozzle 3.7x7

Barometric Pressure 29.2%
Total Particulate Catch During Sample Run  ~ ;4 >4

Total Time Required to Unload Truck 3R min.

1. Average Sample Volume (ASV)
ASV = (sampling rate at 60°F) (orifice temperature)
520

sampling rate at 60°F= 9.49 §13/..,. forOH of 0.03 1,  H. O
(from Rader calibrations)

ASV = (9499 ) (8é+Héo ) =99, £t3/min.
520

2. Total Sample Volume (TSV)
TSV = (ASV) (time of sample run)
TSV =(9.946)( 10 ) =99, ft.3

3. Mole Fraction of Dry Gas (MD)
MD = (100) - (percent moisture in exhaust gas stream)
(100)

where percent moisture in exhaust gas stream is determined from the
saturation line of a psychometric chart because of the presence of liquid

water in the gas stream, for an exhaust gas temperature of _®>°F the
percent moisture is 3.4 o

MD = (100) - (3.4 )
(100)
MD=0Q.94%

Volume Sampled at Standard Conditions (Vmstd)

Vmstd = (17.7) (TSV x MD) (barometric pressure slorificent)
{otiTice Temperature +%Dp 130

Vmstd = (17.7) (99.4 x QL) (2933 + (0.03)
(86 +  460) 3% )

Vmstd =92.6 DSCF

24
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1C.

Truck _'D_ /L?un l

Particulate Concentration (CS)

CS-= (15.43) (total particulate catch during sample run)
(Vmstd)
CS= (15.43) (0./424)
(92.6)

CS= o.ox37 gr./DSCF

Source Velocity At Sampling Point = 60ft./m1n.
(value determined by direct measurement with hot wire anemometer)

Source Flowrate (Q)
Q= (velocity) (area)

where velocity = velocity at samping site
area= the area over which that velocity occurs, for this source this area is

equal to the area of the top of the barrel (24 in. diameter = 452 in.2 = 3.14
ft.2) minus the area of the inlet duct (6 in. diameter = 28 in.2 = 0.19 ft.2)
which equals 2.95 ft.2,

Q=( 60)(2.95
Q-= 177 £t.3/min.
Source Flowrate at Standard Conditions (Qstd)

Qstd = (17.7) (Q X MD) (barometric pressure)
(exhaust gas temperature +460)

Qstd= (17.7) (177x094) (29.9% )
(2> + 460)

Qstd = 166 sdcfm

Particulate Emissions (PMR) (in Ib./hr.)
PMR = (CS)Qstd)(0.00857)

PMR (0.0237) ( 166)(0.00857)

tl

PMR

C.03 Ib/hr.

Particulate Emissions (PMRL) (in Ib. emissions per truck load of cement)

PMRL = (CS) (Cstd) (time in rninutes required to unload truck)
7.000
PMRL = (00239 ( /466)( 38 )

7,000

PMRL = O.0O 2 Ib. of emissions per truck load of cement

no
n
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PERSONNEL DATA

DATE OF STUDY: June 12, 1984

LOCATION OF STUDY: Speciality Alloys Corporation
Gallaway, Tennessee

SOURCE TESTED: Cement Silo Loading’
PERSON IN CHARGE: Jeryl W. Stewart
PERSONNEL CONDUCTING THE TESTING: Jeryl Stewart, Carl Koontz, Liz Coder

PERSON OBSERVING OPERATION OF THE PROCESS DURING THE TESTING:
Eric Flowers, Engineering Program

PERSON CONDUCTING VISIBLE EMISSIONS EVALUATION DURING THE TESTING:
Mike Hale, Enforcement Program

(Certification Number 892 ,Recertification Date May 9, 1984)
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CALCULATION OF TOTAL. PARTICULATE CATCH
DURING SAMPLE RUN (TP)

TP= FW-FB+ AW - AB
e N

U'here:
FU' = gain in weight of filter during a run (g.)
FB = gain in weight of blank filter (to compensate for filter handling) (g.)
A'S = gain in weight from acetone wash of sampler at end of each series of
runs (complete test) (g.)
AB = gain in weight of blank volume of acetone (tocompensate for
impurities in acetone) (g.)
N = number of runs in each test over which only a single probe wash
occurs
Sample Truck 1 Truck | Truck | | Truck 2 | Truck 2
Identification Run 1 Run 2 Run3 ¢ Runl | Run2
: |
. _ ;,
! 1
FW Q.UQ4>. |O.304/ |0.3904 O.i554 (O.1359
FB 0.004H3 |0.0043 [Dood3i00aY3 00043
AW O.)6x3L |O.i53¢4 |0.152410.0243 OO0 43
|
. t
AB 0.0050 |O.0050 |0.0050|C.00d7 I0.00H
N 3 3 3 > @
i i i
t ] ; :
TP 10.53)) |0O.35990|0H43530.1419 'O.14>Y

3S/bjs/APChold|
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SOURCE SAMPLING PARTICULATE LAB DATA (Method 5), Sheet

Company 2PECIALTY-ALLOYS Company No. —

Process CEMENTUNLOADING — Test Date JUNE+ZH494— ‘
FILTER

Run No. BLAN K TK! RN KL RUN2 TKLRUN3

Filter No. 015815  0QI15%817L 61838 015811

Beaker No.

Beaker tare wt., Q.

Filter tare wt., 0. 43201 4.29GL1L__ 4.5195 4,285
Beaker + Filter final wt., g. 4.3244 4.1123 4,923k 4.L%%9 °
Beaker + filter tare wt., g.

Net filter part wt., g. 0.0043 04%02 0.3041 ©.3904

TOVAL PARTICULATE

Front half acetone wash, g. 0.1417b
Filters(s), g Q4819 + 0.2998 + 0.3 8 Il
Total particulate gain, g 1.2184
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SOURCE SAMPLING PARTICULATE LAB DATA (Method 5), Sheet

Company

Process

FILTER

Run No,
Filtcr No.

Reaker No.

No

SEE(f{'A{ r'Y ALLOYS  Company No.

CEMENT UNLOADING _ TestDate TJUNE'12 1984

BLANK _ TK2,£uN| TR2,£0N 2.
{ 015819

0158735 i5819%

Beuker tare wt, g.

Filter tare wt., g.

Beaker + Filter final wt., g.

Reaker + filter tare wt., g.

43201  4.2530  4.29%2
4.3244 44084 = 4.434| °

Net filter part wt., g. o043 _0.15854  _0.1359
TOTAL PARTICULATE
Front half acetone wash, g. D.O21 L

Filters(s), g

Qis1l _+ 043164

Total particulate gain, g D.3043
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SOURCE SAMPLING PARTICULATE LAB DATA (l\zethod 5).Sheet’3 3j_

Company SREC 1AL TY AL NYS Company No.. 3
Process _CEMENT UNLOADINGT Test Date -JG__~ [984

ACETONE BLANK

Run No. -2

Beaker No. D

Acetone Volume, ml 325 |
Beaker+Acetone Residue Wt. ,g B0 L1117 £7.8886
Beaker tare weight,g €in. %1417 1. 83 72.
Net weight,g 00030 00014

Residue factor (R.f.),g/ml(;@%ﬂg—rﬁx\mr) Q.0000135

PROBE WASH + FRONT HALF GLASSWARE WASH

Run No. TEKLRuN23 TKLRoM1 2.3 TR2 RUN|+2 TK2 puly
Beaker No. 1 g 29 23

Wash vol. , mL 200 11D 200 150
Gross residue wt., g. 0009 0.049;,1 00141 00111

Blank wt.,g (R.f. x wash vol.) p5pp27 A0O0D23 Q0027 0.002C

Net wt., g 05892 0.0894 Qoi20 Qo0oD9!
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SOURCE SAMPLING PARTICULATE LAB DATA (METHOD 5), SHEET _ <4
CEMENT UNLOADING

T '3&”91:1

Company SPECIALTY AUDYS ' JUNE 12, 1984 Process :
Company No. : Run No. | =3 ltem Weighed PREWEIGHTED AND POST-
FILTER TARE WEIGHT WEIGHTED FILTERS
Date
Temp (°F) 2400,
Sta. Wi, iDQ_Q_O_@
Analvst TAD
Filter Field = Sample : -
Number Identification -- { lst Wt - 2nd Wi, - 3rd Wi, 4th Wi, 5th Wi, Final Tare(g)
0158016 [TRUCK | _RuN 1 [4.290 |
15886 MpRoCk | RuN2  4.5195
15411 lrrreumu RUN3 142685
15318 TRUCKZ , KUN|  14.2530
15819 MRUCK2 S RUN2 4,298 2.
D(58158 BLANK 4,320 '
i .
| L [
FINAL WEIGHT
' Date JONE o, 1884 [TUNE 16,1984 1 !
[ Temp (°F) 26°C 2L°C !
| S1d. Wi 5.0000¢q) | 5.0000) i
Analvst TADL (45 TADI LS. I
- | Final § re Wi '
Beaker l//F:ller it Ist W1, 2nd Wt. 3rd Wi 4th Wi, - \‘}:;hliaap;le FiTi'.aef}‘ge;gk)er Difference (g)|
015817k 14.11273 4.71723 417123 4,28 L | A3 2
DI539b 14.9240 4. 8231 4.923L 45195 304 |
152111!4. L5994 4. L5389 4.L,599 4.2L%5 3904
D1531814.40817 14.40%4 4.4094 14.253D  0.1554
15879!14.434 | 4.434 | 4.434 1 4.298%2 I0.1354
D1581514.3249 |4.3244 4.3244 43201 D.0043
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SOURCE SAMPLING PARTICULATE LAB DATA (METHOD 5), SHEET &

Y I e aare SR . A - B - FE N N N

Company__ SPECTALT _ALLOYS JUN. 1994 Process CEMeNT__ONLOAD LING-
Company No. Run No. -3 __ Item Weighed
TARE WEIGHT IWASH IN 250ML BEAKERS
Date TONE 13,1984
Temp (°F) 28.5°C
Std. Wit. 5.0000@)
Analyst TAD [ 245
Number Sample Volume, if Apalicable Ist W. 2nd Wi. 3rd Wt. Final Tare (g)
l TRUCK |, RUN12,3 VoL= 200m(1871. 44583
18 TRUCK 1, RuN!, 2.3 yocs 110m|38.9990
| 22 TRk 2. RuN 142 vol= 200mU84. 2l O
33 TRUCK 2, RUN 1+ 2 voL= |50m89.96 § 4
(ETONE RIANK oz 2poul3l. 31 47
CETONE BANL \DL= 125087 .9891 2
FINAL WEIGHT
i N ... 184 [TUNE 16, 1984 _ I
emp (°F)__ | 20,.0°C 20.0°C —
Std. " Wt. 5.0000@ __15.00600()
Analyst TAD |/ _JAQ [ ¢85 —
Final S‘ég'ﬁﬁc}?e —
Number 1st Wt. 2nd Wt. 3rd Wt. 4th Wt. Weight §) Differences(g)
] £7.50 L% 50617 31.50061
19 3. 0909 1949.04908"1 %4. 0901
34, 2 124.2901 %4. 240
—45 - aib 544137 T8 00
C 3. 31117 36.9171717 3. 211"
D 1.989¢ £1. 489k R7. 389 L




High-Volume Source Sampling
o Chain of Custody Documentation

Laboratory Issuance

4 Hi-Vol filters Nos. 0152 75— D152 /. _ issued to Source
Sampling Sectionon _ ~.... » /1?34  (date) by ijzur -t s raks
(laboratory supervisor). These were received byl/{m,v W = - ~={ (Source
Sampling Section team supervisor) on ... - > )3>4 - (date).

Field Usage

. These filters remained in my possession or in asecure area during the entire testing
§ period both before and after sample collection and until the filters were returned
F to the laboratory. The probe washings were recovered in the field under my
i supervision and these remained in my possession or in a secure area until they were
" returned to the laboratory. These items were used in the source testing of
. cement unlosdina, (sources tested) at Speciel))Fx Allows. (plant) on
v . Tunc 2,384 “(test dates) ! 7

Signed (\_/C'f/o (:M M\C\j
(R d

Date ) uy <€ )3_} )9%4

o Laboratory Receipt of Samples

Hi-Vol filters Nos. O)S 875 — B)SRT79 0/58%% (used) and hi-vol filters Nos.
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b. Orifice Pressure Meter Check

Inclined Manometer Reading .5 1.0 1.5 2.0
Orifice Pressure Meter Reading

2.  Thermometer

a. Compared with mercury-in-glass
3. Qrifice Meter Calibration
Hi Vol Serial No. /O% Set No. /7 Date 7/&0/5“/

% Signature %j/b/uj.p £, Cs-lo Name of Company tested
a. Flow Data Worksheet
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L2 1 500
05 300
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