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TEMOME

SUMMARY

COMRA TWNTS

The Emission Measurement Branch of the U.S. Environmental Pro-
Inc. (WESTON) to con-
duct a source testing and analysis program at United States

Gypsum Company's Shoals, Indiana plant.

tection Agency contracted Roy F, Weston,

The program was designed to quantify selected process emissions
and to determine collector performance.
plus the number and types of tests performed at each site, are

indicated below:

Source Description

No. 4 Kettle Calciner
Baghouse Inlet Duct

No. 4 Kettle Calciner
Baghouse Discharge Stack

Rock Dryer Baghouse
Inlet Duct

Rock Dryer Baghouse
Discharge Stack

Board End Sawing
Baghouse Discharge Stack

Scoring/Chamfering Operation

(Station No. 5 and Cyclone

Discharge Stack)

Surge Bin Baghouse
Discharge Stack

Packer Baghouse Discharge
Stack

Board End Sawing Station
No. 5 Upper Mixer Station

No. 5 Lower Mixer Station

The locations tested,

Number of Test Repetitions by Type

Particle
Size

Particu- Distri- Visible Fugitive

late bution Emission Emission
3 - - -
3 - 3 -
3 3 - -
3 1 3 -
3 1 3 -
- - 3 3
- - 3 -
- - 3 3
- - - 3
- - - 3
- - - 3




DESGALIS CONSLATRNTL

The following test protocol was used during the survey:

Parameter Test Method
Particulate EPA 5l

Particle Size Distribution Andersen 2000, Inc.?2
Visible Emission EPA 934

Fugitive Emission EPA 22

Particulate matter concentration and mass rate results are sum-
marized below:

No. 4 Kettle Calciner Baghouse Inlet Duct

Particulate
Tact Particulate Concentration Mass Rate
Number Date Grains/DSCF Pounds/Hour
1 6-3-80 96.7 467.
2 6-3-80 113. 507.
3 6-4-80 119. 515.
Saries Averaqge . - . - - _ 497.

No. 4 Kettle Calciner Baghouse Discharge Stack

Particulate
Test Particulate Concentration Mass Rate
Number Date Grains/DSCF Pounds/Hour
1 6-3-80 : 0.020 ' 0.093
2 6-3=-80 0.006 0.028
3 6-4-80 0.011 0.050
Series Average 0.057

Average collector efficiency = 99.99%.

lcode of Federal Regulations, Title 40, Part 60, Appendix A,

"Standards of Performance for New Stationary Sources," August
18,1977. '

-

2ngrating Manual for Andersen 2000, Inc., "Mark III Particle
Sizing Stack Samplers," Andersen 2000, Inc., P.O. Box 20769,
Atlanta, Georgia.

3Federal Register, Vol. 39, No. 219, November 12, 1974.

4
Draft method, revised July 28, 1978,
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Rock Dryer Inlet Duct .
Particulate
Test ’ Particulate Concentration Mass Rate
Number Date Grains/DSCF Pounds/Hour
1 6-5=-80 3.24 208,
2 6-6-80 4.18 257.
3 6-6-80 4,13 253,
Series Average - 239,

Rock Dryer Discharge Stack

Particulate
Test Particulate Concentration Mass Rate
Number Date Grains/DSCF Pounds/Hour
1l 6-5-80 0.004 0,302
2 6=-6-80 0.004 0,275
3 6~6-80 0.005 0,341
Series Average - 0.306

Average collector efficiency = 99.87%.

Board End Sawing Baghouse Discharge Stack

Particulate
Test Particulate Concentration Mass Rate
Number Date Grains/DSCF Pounds/Hour
1 6~-5-80 . 0.002 0.066
2 6-5-80 0.007 0.197
3 6-5-80 0.010 - 0.307
Series Average - 0.190

Average collector efficiency = 99.91%.

This efficiency was calculated based on an estimate of uncon-
trolled emissions from the plant's board end sawing operation.
See Appendix C, Sample Calculations, for estimate workup. Note
that the board end sawing baghouse inlet duct was not sampled
due to the presence of large particulate (up to 6" long by 1/2"
wide) which could not be collected representatively using a
standard Method 5 train.

Detailed particulate, particle size distribution, wvisible and

fugitive emission test data and test results are presented in
the Test Results and Discussion Section.

-3-




INTRODUCTION

The Emission Measurement Branch of the U.S. Environmental Pro-
tection Agency contracted Roy F. Weston, Inc. (WESTON) to
conduct a source testing and analysis program at the United
States Gypsum Company's Shoals, Indiana facility. The objec-
tive of the testing program was to measure emission parameters
relating to the gypsum ore processing operations at the plant.

The locations tested, plus the number and types of tests per-
formed at each site, are listed below:

1. No. 4 Rettle Calciner Baghouse Inlet Duct

a. Three particulate tests by EPA Method 5.

2, No. 4 Kettle Calciner Baghouse Discharge Stack

a. Three particulate tests by EPA Method 5.

b. Three opacity tests by EPA Method 9 simultaneously
with the three particulate tests.

3. Rock Dryver Inlet Duct

a. Three particulate tests by EPA Method 5.

b. Three particle size distribution tests by cascade
impaction (Andersen).

4, Rock Dryer Discharge Stack

a. Three particulate tests by EPA Method 5.

b. One particle size distribution test by cascade impac-
tion (Andersen).

¢. Three opacity tests by EPA Method 9 simultaneously
with the three particulate tests.

5. Board End Sawing Baghouse Discharge Stack

a. Three particulate tests by EPA Method 5.

b. One particle size distribution test by cascade impac-
tion (Andersen).

c. Three opacity tests by EPA Method 9 simultaneously
with the three particulate tests.
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10.

1l1.

Board End Sawing Station

a. Three fugitive tests by EPA Method 22.

Scoring/Chamfering Operation

a. Three opacity tests by EPA Method 9 on cyclone stack

discharge.

b. Three fugitive tests by EPA Method 22 on Station

No. 5.

Surge Bin Baghouse Discharge Stack

a. Three opacity tests by EPA Method 9,

Packer Baghouse Discharge Stack

a. Three opacity tests by EPA Method 9.

b. Three fugitive

No. 5 Upper Mixer

tests by EPA Method 22.

Station

a. Three £fn

aitrive
qiltive

No. 5 Lower Mixer

tasts by _EPA Method 22.

Station

a. Three fugitive

tests by EPA Method 22.




PROCESS DESCRIPTION AND OPERATION

PLANT DESCRIPTION

The United States Gypsum, Shoals, Indiana plant produces wall-
board and plaster products from gypsum ore mined about one mile
from the plant. A simplified flow diagram for the process used
at the Shoals plant is shown in Figure 1. Ore stockpiled at the
plant is crushed to about minus 5 cm (2 inches) and then dried
to remove surface moisture. The dry ore is further ground to
about 90 percent minus 100 mesh in a grinding mill. The ground
crude gypsum, primarily calcium sulfate dihydrate (CaSOy4 e
2H,0}, is heated to around 571K (3009F) to remove 75 percent

of its water of hydration and thus form calcium sulfate hemihy-
drate (CaS04*1/2H20). This process is known as calcining.

The calcined gypsum or stucco is mixed with starch, water, and
other additives to form a slurry. The slurry is spread between
two paper sheets and formed into wet wallboard. The wallboard
is subsequently dried in a multi-deck kiln, trimmed to the cor-
rect size, and shipped to distributors.

PROCESS EQUIPMENT TESTED

The emission tests conducted at the Shoals plant are shown in
Table 1. A brief description of the major processing eguipment
tested at the plant is provided in the following sections.

Rock Dryer

The rock dryer employed at the Shoals plant is a direct-£fired,
co-~current rotary dryer. As crushed wet gypsum is passed
through the dryer, surface moisture is evaporated by hot combus-
tion gases. A schematic diagram of this type of dryer is shown
in Figure 2.

Kettle Calciner

The calciner used at the Shoals plant is a continuous kettle
calciner., As finely ground gypsum is fed to the kettle, hot
combustion gases are passed through flues inside the kettle to
provide an indirect transfer of heat to the ore., The heating of
the ore causes the chemical reaction which produces stucco. A
schematic diagram of the calcining Kkettle is shown in Figure 3.
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Studco Storage and Transfer

-The stucco storage and transfer system tested at the plant em-
ploys an air conveyor to transfer stucco from a conveyor belt to
a.27.2 Mg (30 ton) surge bin and conventional screw conveyors to
transfer the stucco from the bin to the board forming line.

Board Forming Line

The two boardlines tested at the Shoals plant are of average
size and together are capable of producing about 51 million
sguare meters (550 million sgquare feet) of wallboard per year on
a half-inch basis. The process operations tested on the board-
lines, which include board end sawing, paper scoring, and pin
mixing, are typical of those used throughout the gypsum indus-
try.

Plaster Mixing and Bagging

The plaster mixing and bagging unit at the Shoals plant is typi-
cal of those used throughout the gypsum industry.

EMISSION CONTROLS

Fabric filter dust collectors are used at the Shoals plant to
control gypsum particulate emissions. Dust-laden gases exiting
the rock dryer and the kettle calciner are vented to separate
bagnouses. The dryer has four Buell cyclones upstream of the
baghouse. Emissions from conveyors, bucket elevators, and stor-
age bins are vented to fabric filter dust collectors. Boardline
emissions from dry mixing, and board end sawing, are also con-
trolled by baghouses. Paper scoring and pin mixing emissions
from one of the boardlines are controlled by a cyclone only.

Pin mixing on the other boardline is vented to a baghouse. Emis-
sions from the plaster mixing and bagging operation are vented
to a separate baghouse.

Design and operating parameters for the baghouses tested at the
Shoals plant are given in Table 2. Estimated operating capaci-
ties for the process units vented to the stucco storage and
transfer baghouse are given in Table 3.

Normal replacement fregquencies and most recent replacement dates
for bags in the dust collectors tested are shown in Table 4.

-12-




S tucco Storage and Transfer

-PThe stucco storage and transfer system tested at the plant em-
ploys an air conveyor to transfer stucco from a conveyor belt to
a 27.2 Mg (30 ton) surge bin and conventional screw conveyors .to
transfer the stucco from the bin to the board forming line.

Board Forming Line

The two boardlines tested at the Shoals plant are of average
size and together are capable of producing about 51 million
square meters (550 million square feet) of wallboard per year on
a half-inch basis. The process operations tested on the board-
lines, which include board end sawing, paper scoring, and pin
mixing, are typical of those used throughout the gypsum indus-

»
“rew

The plaster mixing and bagging unit at the Shoals plant is typi-
cal of those used throughout the gypsum industry.

EMISSION CONTROLS

. - 11 —~ b buom O
ter dust collacesrs are ussd at the Shoals ?larxt £t

control gypsum particulate emissions. Dust-laden gases exiting
the rock dryer and the kettle calciner are vented to separate
baghouses. The dryer has four Buell cyclones upstream of the
baghouse. Emissions from conveyors, bucket elevators, and stor-
age bins are vented to fanric filter dust collectors. Boardline
emissions from dry mixing, and board end sawing, are also con-
trolled by baghouses. Paper scoring and pin mixing emissions
from one of the boardlines are controlled by a c¢yclone only.

Pin mixing on the other boardline is vented to a paghouse. Emis-
sions from the plaster mixing and bagging operation are vented
to a separate baghouse,.

Design and operating parameters for the baghouses tested at the
Shoals plant are given in Table 2. Estimated operating capaci-
ties for the process units vented to the stucco storage and
transfer baghouse are given in Table 3.

Normal replacement frequencies and most recent replacement dates
for bags in the dust collectors tested are shown in Table 4,
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WESTEN

PROCESS CONDITIONS DURING TESTING

In order to ensure that the ore dryer, calciner, boardline, and
plaster operations were operating at representative steady-state
conditions during the testing, various process parameters were
monitored.

All processes operated normally during the emission testing.
The operating condition of each of the processes is discussed in
the following sections.

Continuous Kettle Calciner

During the emission testing of the continuous kettle calciner,
the calciner was operating at full capacity, producing 11l.5 tons
of calcined gypsum or stucco per hour. The average heat usage
of the unit during the testing was 0.85 KJ/g (0.73 million Btu/
ton} of product. The unit was burning natural gas. The stucco
product from the kettle contained compined moisture of 5.7 per-
cent during the testing. Process data collected during each of
the three EPA Method 5 test runs on the continuous kettle are
shown in Tables 5, 6, and 7, respectively. The kettle operated
normally during all three test runs. :

RBock Drvaer - - -

During the emission testing, the rock dryer was operating at 92
percent of design capacity, producing 70 tons of dry rock per
hour. Process data collected during the EPA Method 5 test runs
is shown in Tables 8, 9, and 10, respectively. The average heat
usage of the dryer during the testing was 0.08 KJ/g (0.07 mil-
lion Btu/ton) of dried rock. The dryer was burning natural

gas. The free moisture content of the ore entering the dryer

was 1 to 1.5 percent, and the free moisture content of the
exiting rock was less than 0.5 percent.

Some fluctuation in the dryer temperature was observed through-
out the testing of the dryer. These fluctuations were due to
the fact that the automatic controller on the dryer was out of L
‘service and the fuel firing rate was under manual control.
Changes in the free moisture content of the gypsum feed would
require a different firing rate. Manual changes in the firing
rate \were made whenever the dryer operating temperature varied
81gn1f1c3htly from a desired value. The length of time required
for restabilization of the temperature, which ranged from 10 to
30 minutes, was dependent on the extent of the deviation from
the desired temperature at the time the firing rate was reset.
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Estimates of the effect of the temperature fluctuations on the
air flow rate through the dryer show that the maximum variation
in the flow rate during all three test runs should be no greater
than two percent.

The dryer at the Shoals plant has a small heater downstream of
the four small Buell cyclones which are at the outlet of the

-drver. The emission tests performed on the inlet to the collec-

tor were performed downstream of the heater. The purpose of the
heater is to heat the process gases entering the baghouse.
Heating these gases reduces the risk that wet particulate matter
will enter the baghouse and blind the f£ilter bags. The burner on
the heater is rated at 440 KJ/sec (1.5 million Btu/hour). The
instrumentation used to measure the natural gas usage of the
rock dryer measured the sum of the main dryer burner and the
heater. Between the first and second test runs, the heater was
inadvertently left off. Some difference in the temperature of
the gas stream entering the baghouse may be observed between the
first and second test runs because the temperature set-point on
the heater controller was moved by maintenance and operation
personnel.

Stucco Storage and Transfer

The storage and transfer system was operating at normal capacity
during the emission testing.

Board End Sawing

During the board end sawing testing, the No. 2 boardline was
running regular, one half inch board, 12 feet in length. The
line was operating at a rate of 47.9 meters per minute (157 feet
per minute).

Mixing and Bagging

The plaster mixing and bagging operation was operated by a
single operator during the testing. Generally, the process is
operated by two operators, one person working the batch mixer
and a second working the bagging machine. During the testing,
the operator would mix a single batch of plaster, about 1,453
Kg (3,200 pounds), and then return to the bagging machine. Al-
though operation with a single operator is somewhat abnormal for
this plant, the test data should still be representative since
both emission sources, mixing and bagging, were in continuous
operation. During most of the testing, the plant was bagging
normal plaster which is about 99-percent stucco; during the re-
mainder of the testing, the plant was bagging a special plaster
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containing l3-percent perlite. The plaster was being put in
50-1b bags at the rate of 500 bags per hour.

Other Process Operations

The remaining processes tested, which include paper scoring and
pin mixing, were tested under normal operating conditions.
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PROCESS DECRIPTION REFERENCES

U.S. Environmental Protection Agency. Sodium Carbonate
Industry - Background Information for Proposed Standards.
Research Triangle Park, North Caroclina. EPA-450/3-80-029a.
p. 3-30.

Permit Application for Construction at Sweetwater, Texas

plant. United States Gypsum Company. Texas Air Control
Board, Austin, Texas. 19 June 1979.
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DESCRIPTION OF PARTICULATE TEST LOCATIONS

NO. 4 KETTLE CALCINER BAGHOUSE INLET DUCT

Three 3 1/2" I.D, test ports, one inch apart, were placed on a
straight section of the 11 3/4" x 17 1/2"™ metal duct at a loca-
tion 8.2 diameters (l0') downstream and 6.6 diameters (8')
upstream from the nearest flow disturbances. EPA Method 1l
criteria for this test location required a minimum of 9 traverse
points. See Figure 4 for port and sampling point locations.

NO. 4 KETTLE CALCINER BAGHOUSE DISCHARGE STACK

Two 3 1/2" 1.D. test ports, 90° apart, were placed on a
straight section of the 12" I.D. metal stack at a location

> eight diameters ( > 8') downstream and three diameters
upstream from the nearest flow disturbances. Eight sampling
points (4 per port) were required for testing. See Figure 5
for port and sampling point locations.

ROCK DRYER BAGHOUSE INLET DUCT

Two 3 1/2" I.D. test ports were placed at right angles on the
23 1/4" 1.D. metal stack, less than 1 diameter from both
upstream and downstream flow disturbances., The test site
required a minimum of 32 traverse points (16 per port). Figure
6 illustrates port and sampling point locations.

ROCK_DRYER BAGHOUSE DISCHARGE STACK

Two 3 1/2" I.D. test ports were placed 90° apart on the

23 3/4" I1I.D. metal duct leading from the Rock Dryer Baghouse.
The ports were placed 12.6 diameters (25') downstream and 6.1
diameters (12') upstream from the nearest gas stream flow dis-
turbances. EPA Method 1 required a minimum of 8 traverse points
(4 per port) for this test location. See Figure 7 for port and
sampling point locations.

BOARD END SAWING BAGHQUSE DISCHARGE STACK

Two 3 1/2" I.D. test ports were placed at right angles on the

11 1/2" I.D. metal stack 15.6 diameters downstream and 5.2 diam-
eters upstream from the nearest flow disturbances. The test
site required a minimum of 8 traverse points (4 per port). Fig-
ure 8 illustrates port and sampling point locations.
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DESCRIPTION OF SAMPLING TRAINS

PARTICULATE SAMPLING TRAINS

The test train utilized for particulate sampling at the Board
End Sawing Baghouse Discharge Stack was tnhne standard EPA Method
5 train (see Figure 9).

A stainless steel nozzle was attached to a heated ¢~250°F)
borosilicate glass probe which was connected directly to a boro-
silicate filter holder containing a 9-cm Reeve Angel 900 AF
glass fiber filter. The filter holder was maintained at approx-
imately 250°F in a heated chamber, and was connected by

vacuum tubing to the first of four Greenburg-Smith impingers
which were included in the train to condense the moisture in the
gas stream. Each of the first two impingers contained 100 ml of
distilled water, the third was dry and the final impinger con-
tained 200 grams of dry pre-weighed silica gel. The first,
third, and fourth impingers were modified Greenburg-Smith types;
the second was a standard Greenburg-Smith impinger. Aall
impingers were maintained in a crushed ice bath. A RAC control
console with vacuum pump, dry gas meter, a calibrated orifice,
and inclined manometers completed the sampling train.

Flue gas temperature was measured by means of a calibrated Type
K thermocouple which was connected to a direct readout pyrom-
eter. The thermocouple sensor was positioned adjacent to the
sampling nozzle.

Gas velocity was measured using a calibrated S-type pitot tube
provided with extensions and fastened alongside the sampling
probe. Gas stream composition (carbon dioxide, oxygen, and car-
bon monoxide content) was determined utilizing Orsat apparatus
to analyze stack gas samples. Gas stream composition proved to
be ambient air with the exception of the Rock Dryer inlet and
outlet test sites which contained products of combustion.

Figure 10 shows the EPA Method 5 train utilized at the No. 4
Kettle Calciner Baghouse and at the Rock Dryer Baghouse loca-
tions. The test train shown is identical to the one described
above, except a rigid glass connection is used between the back
half of the filter holder and the first impinger, rather than
the flexible vacuum tubing.
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PARTICLE SIZE DISTRIBUTION SAMPLING APPARATUS

A stainless steel nozzle was connected directly to an 8-stage
Andersen cascade impaction device which separated the particles
according to their effective aerodynamic particle diameters. A
solid glass fiber filter was used to capture any particles that
passed through the impactor substrates to permit the measure-
ment of total particulate. The filter holder was maintained at
stack temperature and was connected by wvacuum tubing to the
first of four Greenburg-Smith impingers which were included in
the train to condense the moisture in the gas stream. All
impingers were maintained in a crushed ice bath. A RAC control
console with wacuum pump, dry gas meter, calibrated orifice, and
inclined manometers completed the sampling train (Figure 11).
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TEST PROCEDURES

PRELIMINARY TESTS

Preliminary test data was obtained at each sampling location.
Stack geometry measurements were recorded and sampling point
distances calculated. A preliminary velocity traverse was
performed at each test location utilizing a calibrated S-type
pitot tube and a Dwyer inclined manometer to determine velocity
profiles. A check for the presence or absence of cyclonic flow
was conducted at each test location prior to formal testing.
Stack gas temperatures were observed with a direct readout
pyrometer equipped with a chromel-alumel thermocouple.

Preliminary test data was used for nozzle sizing and nomagraph
set-up for iscokinetic sampling procedures.

Calibration of the probe nozzles, pitot tubes, metering systems,
probe heaters, temperature gauges and barometer were performed
as specified in Section 5 of EPA Mechod 5 test procedures. See
Appendix D for calibration data.

FORMAL TESTS

No. 4 Kettle Calciner Baghouse Inlet Duct

A series of three tests were conducted at the No. 4 Kettle Cal-
ciner Baghouse Inlet Duct to measure the concentration and mass
rate of particulate matter emissions. Nine traverse points (3
per port axis) were sampled for 3 minutes each resulting in a
total test time of 27 minutes. The Technical Manager approved
the reduced sampling interval due to the high grain loading
{—~110 gr/DSCF) encountered.

During particulate sampling, gas stream velocities were measured
by inserting a calibrated S-type pitot tube into the stream
adjacent to the sampling nozzle. The velocity pressure
differential was observed immediately after positioning the noz-
zle at each point, and sampling rates were adjusted to maintain
isokinetic sampling. Stack gas temperatures were also monitored
at each point with the pyrometer and thermocouple. Additional
temperature measurements were made at the final impinger and at
the inlet and outlet of the dry gas meter.

Test data were recorded at each traverse point during all test
periods. Leak checks were performed according to EPA Method 5
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WESTEN

jnstructions prior to and after each run and/or component
change. Tables 11 and 12 present a summary of test data for
each of the three runs. Test result summarization appears in
Tables 21 and 22. .

Condensation problems precluded the use of the cascade impactor
for particle sizing. Particle size distribution analyses were
conducted on the combined filter and c¢yclone particulate
catchnes. See Appendix B for results.

No. 4 Kettle Calciner Baghouse Discharge Stack

Three Method 5 tests were performed on the No. 4 Kettle Calciner
Baghouse Discharge Stack. Eight points were traversed (4 per
port) for 12 minutes, each yielding a test period of 96 minutes.

Procedures for isokinetic sampling were identical to those
described for the Mo, 4 Kettle Calociner Raghouge Inlet Duc

t.
See Tables 13 and 14 for test data and Tables 23 and 24 for
test result summaries, respectively.

Visual determinations of plume opacity were performed by a cer-
tified observer according to Method 9 procedures during all
three test rune. A summary of results is presented in Table 36.
No particle size distribution tests were conducted at this test
point due to moisture condensation problems.

Rock Dryer Baghouse Inlet Duct

Three 64 minute Method 5 test runs were performed at the Rock
Dryer Inlet Duct. A total of 32 points were sampled for two
minutes each per test.

Isokinetic sampling procedures were identical to those previ-
ously described. Tables 15 and 16 show test data summarization
and Tables 25 and 26 present test results.

One sampling point located at a site of average velocity was
selected from particulate traverse data for particle size dis-
tribution testing. The gas stream was sampled lsoklnetlcally at
that point for 4 minutes for Test Runs 1 and 2, and for 3 min-
utes for Test Run 3., This permitted collection of sufficient
sample for analysis without overloading the filter substrates.
Sample volume, temperature, and pressure data were recorded.

See Tables 31 through 33 for distribution rasults.
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WESTEN

Rock Drver Baghouse Discharge Stack

Three Method 5 test runs were conducted on the Rock Dryer Dis-
charge Stack. Eight sampling points (4 per axis) were sampled
for eight minutes each, yielding a test period of 64 minutes.

Sampling procedures were identical to those previously
described. See Tables 17 and 18 for test data and Tables 27 and
28 for test result summaries, respectively.

One particle size distribution test was completed at an average
point of velocity. Total test time was 120 minutes with read-
ings taken every 5 minutes. See Table 34 for particle size dis-
tribution results.

Visual determinations of plume opacity were performed by a cer-
tified observer according to Method 9 procedures during all
three particulate test runs. A summary of results is presented
in Table 37.

Board End Sawing Baghouse Discharge Stack

Three 64 minute Method 5 test runs were conducted at the Board
End Sawing Baghouse Discharge Stack. A total of eight peoints
(4 per port) were sampled for eight minutes each per test.

Isokinetic sampling procedures were identical to these previ-
ously described. Tables 19 and 20 show test data summarization
and Tables 29 and 30 present test results.

One particle size distribution test was completed at an average
point of velocity. Total test time was 120 minutes with
readings taken every 5 minutes. See Taple 35 for particle size
distribution plot.

Three Method 9 plume opacity determinations were performed by a
certified observer during the three particulate test runs. A
summary of results is presented in Table 38,

Qther Test Points

The visible and fugitive emission tests conducted at the remain-
ing test points were 1 hour in duration each.
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DEROHESS CoMSLTANTS

ANALYTICAL PROCEDURES

PARTICULATE SAMPLE RECOVERY

At the conclusion of each test, the sampling trains were dis-
mantled, openings sealed, and the components transported to the
field laboratory. Sample integrity was assured by maintaining
chain-of-custody records, which will be supplied upon request.

A consistent procedure was employed for sample recovery.

The glass fiber filter(s) was removed from its holder with
tweezers and placed in its original container (petri dish),
along with any loose particulate and filter fragments
(Sample Type 1l).

The probe and nozzle were separated, and the internal
particulate rinsed with acetone into a borosilicate
container while brushing a minimum of three times until no
visiple particles remained. Particulate adhering to tne
brush was rinsed with acetone into the same container. The
front half of the filter holder was rinsed with acetone
while brushing a minimum of three times. The rinses were
combined (Sample ‘Type 2) and the container sealed with a
Teflon-lined closure. Fluid levels were marked to deter-
mine whether or not leakage occurred during transport., The
container was labeled to clearly identify its contents.

The total liquid in impingers one, two and three was
measured, the value recorded, and the liquid discarded.

The silica gel was removed from the last impinger and
immediately weighed.

An acetone sample was retained for blank analysis.

PARTICULATE ANALYSES

The filters (Sample Type 1) and any loose fragments were desic-
cated for 24 hours and weighed to the nearest 0.1 milligram to a
constant weight.

The acetone wash samples (Sample Type 2) were evaporated at
ambient temperature and pressure in tared beakers, and desic-
cated to constant weight. All sample residue weights were
adjusted by the acetone blank value.
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The weight of the material collected on the glass fiber £il-
ter(s) plus the weight of the residue of the acetone
nozzle/probe/front~half filter holder washes represents the
total EPA Method 5 catch. <Complete laboratory results are pre-
sented in Appendix B of this report.

PARTICLE SIZE SAMPLE RECOVERY AND ANALYSES

The cascade impactor substrates and any loose fragments were
carefully removed from their support plates with tweezers and
placed in individual containers (petri dishes) for shipment to
WESTON's laboratory.

Each cascade impactor filter was fired at 525°C and pre-

weighed to the nearest 0.1 milligram to constant weight at
WESTON's laboratory prior to on-site application. Subsequent to
emissions exposure, the cascade impactor substrates, back-up
filters, and any loocse fragments were desicocated for 24 hours

in the laboratory, and weighed to the nearest 0.1 milligram to
constant weight.
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TEST RESULTS AND DISCUSSION

Particulate test data and test result summaries are presented in
Tables 11 through 30 of this section. Tables 31 through 35 list
the particle size distribution of the particulate matter for

all locations. Visible emission test data summaries are shown
in Tables 36 through 41. See Tables 42 and 43 for fugitive
emission test result summaries.

No unusual process operating problems were encountered during
the test periods. However, a visible plume of 20 percent
opacity emanating from the Surge Bin Baghouse (indicating leak-
ing bags) prohibited the conduct of Method 9 tests on the source
until repairs were effected. A WESTON observer returned to the
plant site on 10 June 1980 to perform the visible emission

tests following the completion of collector maintenance.

The following sampling difficulties occurred during the survey:

1. No Andersen particle size distribution tests were
performed at the No. 4 Kettle Calciner Baghouse test
points. Gas stream moisture content of ~70 percent
caused condensation problems on the filter substrates
precluding the use of this technigue. At the inlet test
point, the dry filter and cyclone catches were combined
and the resultant sample submitted for sedigraph
particle size distribution analysis. No particle
sizing was conducted at the outlet test point.

2. Test period length for the particulate tests performed
at No. 4 Kettle Calciner Baghouse Inlet Duct was reduced
for practical sampling considerations (particulate
loadings of ~110 grains/DSCF) to 27 minutes as approved
by the EPA Technical Manager.

The quantity of particulate matter discharged to the atmosphere
from the No. 4 Kettle Calciner Baghouse Discharge Stack was

<0.020 grains/DSCF and =0.093 pounds/hour. The certified
visible emission observer recorded plume opacities of =5 per-
cent for this source.

The particulate matter discharged from the Rock Dryer Discharge
Duct was =<0.005 grains/DSCF and =£0.341 pounds/hour. The

opacity readings recorded by the certified observer were =<5
percent.
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The particulate matter discharged from the Board End Sawing Bag-
house Discharge Duct was < 0.010 grains/DSCF and < 0,307
pounds/hour. The opacity readings recorded by the certified
observer were < 5 percent,

The particulate removal efficiency of the No. 4 Kettle Calciner
Baghouse averaged 99.99 percent for the three tests; the effi-

ciency of the Rock Dryer Dust Collector averaged 99.87 percent;
the efficiency of the Board End Sawing Baghouse averaged 99,91

percent.

Note that the collection efficiency of the Board End Sawing Bag-
house was calculated based on an estimate of uncontrolled emis-
sions (sSee Appendix C for estimate workup). The inlet duct was
not sampled due to the presence of large particulate (up to 6"
long hy 1/2" wide) which could not be collected representatively:
using a standard Method 5 train,
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ANALYTICAL DATA SUMMARY

Sampie: U.S. Gypsum
Shoals, Indiana
No. 4 Kettle Calcium Baghouse Inlet

Run 1
Specific Gravity: 1) 2.4633 g/cc
2) 2.4852 g/cc
Average 2.4742 g/cc
Median Particle Size: 6.6 micrometers
% > 104 um: 0.23
Run 2
Specific Gravity: 1) 2.3511 g/cc
-2) 2.4261 g/cc
Avé}age 2.3886 g/cc
Median Particle Size: 7.5 micrometers |
% > 104 um: 0.35
Run 3
Specific Gravity: 1) 2.3796 g/cc
2) 2.3981 g/cc
Average 2.3888 g/cc
Median Particle Size: 10.7 micrometers
% > 104 um: 0.46
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Table 31

Particle Size Distribution

Run: 1 Pbar (in. Hg) 29,97

Date: 6-6-80 Stack Temp (°F) 172

Location: U.S. Gypsum Sample Time (min.) 4.0

Sampling Location: Rock Dryer Inlet Sample Volume (cf) 1.794

Traverse Point No. Sampled: Y-13 Moisture (% HZO) 9.0
Meter Temp (°F) 109
Flow Setting, AH 0.59

{in. H20)

Nozzle Diameter (in.} 0.171

Sample Flow Rate (at stack conditions): 0.46 cfm

Plate
No.

@ ~Ihnd W

Backup
Filter

TOTAL

Net Wt.

(mg)

346.2
25.9
31.3
44.0
73.7
36.1

5.9
1.3

1.7
566.1

Cumulative
Percent Percent EAD
I (microns)
61.1 100.0 15,0
4.6 38.9 9.0
5.5 34.3 6.3
7.8 28.8 4.5
13.0 21.0 2.8
6.4 8.0 1.4
1.0 1,6 0.90
0.23 0.6 0,60
0.37 0.37 -————
100.0
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Table .32

Particle Size Distribution

Run: 2 Pbar (in. Hg) 29,77

Date: 6-6-80 Stack Temp (OF) 172

Location: U.S. Gypsum - Sample Time (min.) 4.0

Sampling Location: Rock Dryer Inlet Sample Volume (cf) 1.796

Traverse Point No., Sampled: Y-13 Moisture (% H20) 9.0
Meter Temp (°F) 108
Flow Setting, AH 0.59

{in. H20)

Nozzle Diameter (in.)0.171

Sample Flow Rate (at stack conditions): 0.46 cfm

Plate Cumulative
NO. Net Wt. Percent Percent EAD
(mg) (microns)

1 271.8 54.6 100.0 15.0
2 38.7 7.8 45,4 9.6
3 31.3 6.3 37.6 6.3
4 78.7 15.8 31.3 4.5
5 41.2 8.3 15.5 2.8
6 26.3 5.3 7.2 1.4
7 6.0 1.1 1.9 0.90
8 1.9 0. 38 0.8 0.60

Backup

Filter 2.2 0,42 0.42 -———

TOTAL 498.1 100.0
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Table 33

Particle Size Distribution

Run: 3 Pbar {in. Hg) 2%9.77

Date: 6~6=-80 Stack Temp (°F) 172

Location: U.S. Gypsum Sample Time (min.) 3.0

Sampling Location: Rock Dryer Inlet Sample Volume (cf) 1.353

Traverse Point No. Sampled: Y-13 Moisture (% H20) 9.0
Meter Temp (°F) 110
Flow Setting, AH 0.59

{(in. HZO)

Nozzle Diameter (in.)}0.171

Sample Flow Rate (at stack conditions): 0.46 cfm

Plate
No.

O~ U o

Backup
Filter

TOTAL

Net Wt,

{(mg)

149.2
32.3
36.2
28.3
55,6

D ~J

S
2
0

1.1

312.1

Cumulative
Percent Percent EAD
- T{microns) .
47.8 100.0 15.0
10.3 52,2 9.6
11.6 41.9 6.3
9.1 30.3 4,5
17.8 21.2 2.8
1.8 3.4 1.4
0.9 1.6 0.90
Q.3 0.7 0.60
0.4 0.4 —_———
100.0
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FIGURE 14

Rotk Dryer Inlet

Run No. 3
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Table 34

Particle Size Distribution

Run: 1 . Poar (in. Hg) 29.67

Date: 6-3-80 Stack Temp (°F) 184

Location: U.S. Gypsum Sample Time (min.) 120

Sampling Location: Rock Dryer Qutlet Sample Volume (cf) 72.660

Traverse Point No. Sampled: X-2 Moisture (% HZO) 9.0
Meter Temp (°F) 108
Flow Setting, 4&H 1.15

{in. HZO)

Nozzle Diameter (in.)0.230

Sample Flow Rate (at stack conditions): 0.55 cfm

Plate Cumulative
No. Net Wt. Percent Percent EAD
(mg) (microns)
1 7.1 51.8 100.0 4.1
2 0.2 1.5 48, 2 2.7
3 0.2 1.5 46.7 1.8
4 0.7 5.1 45, 2 1.2
5 1.1 8.0 40.1 0.77
6 1.0 7.3 32.1 0. 39
7 1.3 9.5 24,8 0.23
8 0.7 5.1 15.3 0.14
Backup
Filter 1.4 10.2 10.2 Le———
TOTAL 13.7 100.0
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Table 35

Particle Size Distribution

Run: 1l Pbar (in. Hg) 29.97

Date: 6-5-80 Stack Temp (OF) 85

Location: U.S. Gypsum Sample Time (min.) 120

Sampling Location: Brd, End Sawing Outlet Sample Volume (cf) 100.732

Traverse Point No. Sampled: X-1 Moisture (% H20) 1.5
Meter Temp (°F) 113
Flow Setting, AH 2.4

(in. H20)

Nozzle Diameter (in.)0.171

Sample Flow Rate (at stack conditions): 0.82 cfm

Plate Cumulative
No. Net Wt. Percent Percent EAD
{mg) {(microns}

1l 8.5 36.9 100.0 11.7
2 1.2 5.2 63.1 6.8
3 0.5 2.2 57.9 4,7
4 0.9 4.0 55.7 3.3
8 5.7 24.8 51.7 1.9
6 3.2 13.9 26,9 1.0
7 1.5 6.5 13.0 0.62
8 0.7 3.0 6.5 0.42

Backup

Filter 0.8 3.5 3.5 -————

TOTAL 23.0 100.0

=79~




FIGURE 16

Board End Sawling
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SUMMARY QF VISIBLE EMISSIONS
TABLE 36
Date: June 3, 1980 Type of Plant: Ory Well Board Plant

Type of Discharge: Stack Location of Discharge: No. 4 Kettle Calciner Exh

Height of Point of Discharge: 2nd level + 50 ftDescription of Sky: Partly cloudy

Wind Direction: West Wind Velocity: 5 mph
Color of Plume: White Detached Plume: Yes
Observer No.: N/A Duration of Observation: 5 hrs 48 minutes

Distance from Observer to Discharge Point: 100 feet

Direction of Observer from Discharge Point: _>outhwest of Stack

Height of Observation Point: ~Ground Level

Description of Background: Blue Jky

SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set Tjme Opagity
Number Start End Sum Average Number Start End Sum Average
1 0925 0930 5 0.2 21 1124 1130 0 0.0
9 0930 0936 0 0.0 22 1400 1406 0 0.0
3 0936 0942 5 0.2 23 1406 1412 5 0.2
1 0942 0948 0, 0.0 2k 1412 1418 0 0.0
5 0948 0954 0 0.0 25 1418 1424 0 0.0
6 0954 1000 5 0.2 26 1424 1430 0 0.0
7 1000 1006 Q 0.0 27 1430 1436 0 0.0
8 1006 1012 0 0.0 28 1436 1442 0 0.0
9 1012 1018 0 0.0 29 1442 1448 5 0.2
10 1018 1024 0 0.0 30 1448 145k 0 0.0
" 1024 1030 0 0.0 31 1454 1500 0 0.0
12 1030 1036 5 0.2 32. 1500 1506 5 0.2
13 1036 ' 1042 0 0.0 33 1506 1512 0 0.0
1k 1042 1048 0 0.0 3% 1512 1518 5 0.2
{5 1048 1054 0 0.0 35 1518 1524 5 0.2
16 1054 1100 0 0.0 36 1524 1530 0 0.0
17 1100 1106 0 0.0 37 1530 1536 0 0.0
18 1106 1112 15 0.6 38 1536 1542 0 0.0
19 1112 1118 15 0.6 39 0830 0836 0 0.0
20 1118 1124 5 0.2 40 0836 0852 0 0.0
Sketch Showing How QOpacity Varied with Time: -
0.8
Opacity
(%) 0.6
0.4
0.2
0
0 1 hr 2 hrs Time, Hours &4 hrs S hrs 6 hrs
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SUMMARY OF VISIBLE EMISSIONS Page 2 of 2
TABLE 36 continued

Type of Plant: Dry Wall Board Plant

Location of Discharge:Ng 4 Kattle Caleiner Fxh
Description of Sky:Partly Cloudy

Wind Velocity: 5 mph

Detached Plume: Yes

Date: June 3, 1980

Type of Discharge: _Stack

Height of Point of Discharge:2nd level + 50
Wind Direction: West

Color of Plume: White

Observer Nao.: N/A Duration of Observation:
Distance from Observer to Discharge Point: _100 feet

Direction of Observer from Discharge Point: Southwest of Stacs

Height of Observation Point: ' Ground Levei

5 hrs 48 minutes

Description of Background: Blue 5ky
SUMMARY OF AVERAGE OPACITY
Set Time acity Set Opagity .
Number Start End Sum Average Number start End Sum Average |
1 0842 0848 0 0.0 21
2 0848 0854 0 0.0 22
3 0854 Q900 0 0.0 23
N 09c0 0906 0. 0.0 2l
5 0906 0912 0 0.0 25
I3 0912 0918 0 0.0 26
7 0918 0924 0 0.0 27
8 0924 0930 0 0.0 28
9 0930 0936 0 0.0 29
10 0936 0942 o 0.0 30
1 0942 0948 0 0.0 31
12 0948 0954 0 0.0 32.
13 0954 1000 0 0.0 33
ik 1000 1006 _ 0 _ 0.0 __ T
15 1006 1012 0 0.0 35 -
16 1012 1018 0 0.0 36
18 1024 1030 0 6.0 38
19 39
20 Lo

Sketch Showing How Opacity Varied with Time:

Opacity
(%)

Time, Hours
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SUMMARY OF VISIBLE EMISSIONS

TABLE 37
Date: June 5-6, 1980 Type of Plant: Dry Wall Board Plant
Type of Discharge: Srack Location of Discharge: Rock Dryer
Height of Point of Discharge: 2nd leve] + 20' Description of Sky: Partly Cloudy
Wind Direction: West Wind Velocity: 3~5 mph
Color of Plume: White Detached Plume: Yes
Observer No.: . N/A Duration of Observation: 4 hrs 15 minutes
Distance from Dbserver to Discharge Point: 15 feet
Direction of Observer from Discharge Point: West
Height of Observation Point: ) TO feet below stack
Description of Background: uray building
SUMMARY OF AVERAGE OPACITY
Set Time Opaclity Set Time Opagity
Number Start End Sum Average Number Start End Sum Average
1 1810 1815 0 0.0 21 1005 1011 5 0.2
2 1815 1821 5 0.2 22 1011 1017 0 0.0
'3 1821 1827 0 0.0 23 107 1023 0 0.0
i 1827 1833 0. 0.0 2k 1023 1029 0 0.0
5 18133 1839 5 0.2 25 1029 1035 0 0.0
6 1839 1845 0 0.0 28 1035 1041 0 0.0
7 1845 1851 0 0.0 27 1041 1047 0 0.0
8 1851 1857 0 0.0 28 1047 1. 1053 5 0.2
9 1857 1903 0 0.0 29 _ 1053 1055 o g.0
10 1903 1909 o] 0.0 30 1150 1156 0 0.0 |
11 1908 1915 5 0.2 31 1156 1202 0 0.0 :
12 1915 1921 0 0.0 32. 1202 1208 5 0.2 ;
13 1921 1927 0 0.0 33 1208 1214 o 0.0 '
14 1927 1930 0 0.0 .34 1214 1220 5 0.2
15 0930 0935 0 0.0 15 1220 1226 0 c.0 :
16 0935 0941 0 0.0 36 1226 1232 0 0.0 :
17 0941 0947 5 0.2 37' 1232 1238 10 0.4
18 0947 0953 0 0.0 38 1238 124tk 0 0.0
19 0953 0353 5 0.2 39 1244 1250 0 0.0
20 0959 1005 0. 0.0 k0 1250 1256 0 0.0

Sketeh Showing How Opacity Varied with Time:

0.4
Opacity

(%) 0.3
0.2

0.1

0

0 ‘ Time, Hours
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SUMMARY OF VISIBLE EMISSIOQNS

Page 2 of 2

TABLE 37 continued

Date: June 5-6, 1980
Type of Discharge: Jtack
Height of Point of Discharge:2nd level + 20'

Wind Direction: West
Color of Plume: White
N/A

Observer No.:
Distance from Dbserver to Discnarge Point:

Type of Plant: DOry Wall Board Plant

Location of Discharge: Rock Dryer
Description of Sky: Partly Cloudy
Wind Velocity: 3-5 mph

Datached Plume: Yes

Duration of Observation: 4 hrs 15 minutes

15 feet

west

Direction of Observer from Discharge Point:
Height of Observation Point: )

10 ft. below stack

Description of Background:

Gray Building

SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set Tjme Opagity
Number Start End Sum Average Number Start End Sum Average
1 1256 1302 0 0.0 21
2 1302 1308 0 0.0 22
'3 1308 1314 .0 0.0 23
4 1314 1320 5. 0.2 24
5 5
6 26
7 7
8 28
9 29
10 30
11 3
12 32.
13 33
5 - o= = - b 38
15 35 - - - ~ -
16 36
17 37
18 38
19 39
20 Lo
Sketch Showing How Opacity Varied with Time:
Opacity
(3}
0 1 hr 2 hrs 3 _hrs 4 hrs
0 Time, Hours
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Fd

Date:

June 5, 1980

SUMMARY OF VISIBLE EMISSIONS
TABLE 38

Type of Discharge:

Stack

Height of Point of Discharge: 2nd level

Wind Direction:
Color of Plume:
Observer No.:

Distance from Observer to Discharge Point:

Direction of Observer from Discharge Point:
Helght of Qbservation Point: )
Description of Background:

Wes

t

“Whi

te

~N/A

Type of Plant:

" Dry Wall Board Plant

Location of Discharge: Board End Sawing

Description of
Wind Velocity:

Sky:

Clear

3 mpn

Detached Plume:

Duration of Observation:

90 feet

Yes

3 hrs 50 minutes

Northeast

Znd Leveld

Green trees

SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set Time Opacity
Number Start End Sum Average Number Start End Sum Average
1 1200 1205 ] 0.0 21 1439 1445 110 4.6
2 1205 1211 0 0.0 22 1445 1451 30 1.3
3 1211 1217 0 0.0 23 1451 1457 5 0.2
4 1217 1223 0. 0.0 24 1457 1503 0 0.0
5 1223 1229 0 0.0 25 1503 1509 15 0.6
6 1229 1235 20 0.8 26 -~ 1509 1515 75 3.1
7 1235 1241 0 0.0 27 1515 1520 85 3.5
8 1241 1247 0 0.0 28 1600 1605 L] 1.7
g 1247 1253 0 0.0 29 1605 1611 80 3.3
10 1253 1259 20 0.8 30 1611 1617 10 0.4
11 1259 1305 10 0.4 31 1617 1623 40 1.7
12 1305 1311 0 0.0 32. 1623 1629 45 1.9
13 1311 1317 10 0.4 13 1629 1635 5 0.2
14 1317 1323 75 3.1 .3k 1635 1641 10 0.4
15 1323 1329 ko 1.7 35 1641 1647 10 0.4
16 1410 1415 30 1.3 36 1647 1653 70 2.9
17 1415 1421 g 0.0 37 1653 1659 Lo 1.7
18 1421 1427 4g 1.9 38 1659 1705 0 0.0
19 1427 1433 5 0.2 39 1705 1711 0 0.0
20 1433 1439 10 0.4 40
Sketch Showing How Opacity Varied with Time:
5.0 —
Opacity 4.0 -
(2) 3.0 = I
2.0 — - -
o I l
. 1 e N S .
0 ' .
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Date:

June 3, 1980

SUMMARY OF VISIBLE EMISSIONS
TABLE 39

Type of Discharge:

Height of Point of Discharge: 354 level + 3p°

Wind Direction:

Color of Plume:
Observer No.:

Stack

west

White

N/A

Distance from Observer to Discharge Point:

Direction of Observer from Discharge Point:
Height of Observation Point:

Type of Plant:
" Location of Discharge:
Description of Sky:
Wind Velocity:

Ory Wall Beard Plant

Scoring & Chambering

Partly Cloudy

£ _mph

Detached Plume:
Duration of Observation: 3 hours

50 feet

Yes

South of stack

11 ft. below stack

Description of Background: Forest
SUMMARY OF AVERAGE QOPACITY
Set Time Opaclty Set Tjme Opacity |
Number Start End Sum Average Number Start End Sum Average |
1 0830 0835 240 10.0 21 1308 1314 260 10.8 i
) 0835 0841 260 10.8 22 1314 1315 35 8.8
3 0841 0847 315 13.1 23 1550 1555 230 9.6
A 0847 0853 340 14.2 24 1555 1601 220 9.2
5 0853 0859 235 9.8 25 1601 1607 155 6.5
& 0859 0905 215 9.0 26 1607 1613 150 6.3
7 0905 0911 240 10.0 27 1613 1615 175 7.3
8 0911 0917 250 10.4 - 28 1619 1625 185 7.7
9. 0917 0922 140 8.8 29 1625 1631 170 7.1
10 1200 1205 230 9.6 30 1631 1637 160 6.7
11 1205 1208 150 i2.5 1 1637 1643 180 7.5
12 1215 1220 265 11.0 32. 1643 1649 195 8.1
13 1220 1226 340 1h.2 . 33 1649 1650 25 1.0
14 1325 1222_ b | 2RR_ Ar.o0_ .. 2k
15 1232 1238 280 1.7 35 R e
17 1244 1250 245 10.2 37
18 1250 1256 250 10.4 38
19 1256 1302 300 12.5 39
20 1302 1308 255 10.6 4o

Sketch Showing How Opacity Varied with Time:

Opacity
(%)

16

12

_‘_'1_'-? r-LJl_l —

4

L

Time, Hours
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SUMMARY OF VISIBLE EMISSIONS

TABLE 40
Nate: June 10, 1980 : Type of Plant: DOry Wall Board Plant
Type of Discharge: Stack Location of Discharge:  Syrge Bin
Height of Point of Discharge:2nd level + 20' Description of Sky: Clear
Wind Direction: East Wind Velocity: 2 mph
Color of Piume: White Detached Plume: Yes
Dbserver No.: N/A Duration of Observation: 3 hrs

Distance from Observer to Discharge Point: _ 20 feet

Direction of Observer from Discharge Point: East of stack

Height of Observation Point: 20 Tt below stack
Description of Background: rorest
SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set Time Opacity
Number Start End Sum Average Number Start End Sum Average
i 1245 1250 10 0.4 21 1450 1455 15 0.6
y 1250 1256 20 0.8 22 1455 1501 10 0.4
3 1256 1302 15 0.6 23 1501 1507 5 0.2
4 1302 1308 10 0.4 24 1507 1513 5 0.2
5 1308 1314 10 0.4 25 1513 1519 5 0.2
6 1314 1320 10 0.4 26 1519 1525 5 0.2
7 1320 1326 20 0.8 27 1525 1531 5 0.2
8 1326 1332 15 0.6 28 1531 1537 0 0.0
9 1332 1338 15 0.6 29 1537 1543 10 0.4
10 1338 1344 20 0.8 30 1543 1549 5 0.2
11 1348 1353 20 0.8 31
12 1353 1359 10 0.4 32.
13 ‘359 1“05 20 0-8 33
1k 1405 1411 15 0.6 .34
is 1411 1417 5 0.2 35
1% 1417 1423 5 0.2 36
17 1423 1429 20 0.8 37
18 1429 1435 10 0.4 38
19 1435 1441 15 Q.6 39
20 1441 1447 5 0.2 40
Sketch Showing How Opacity Varied with Time:
0.8
Opacity
(%) 0.6
0.4
0.2
0 . L -
0 : 1 hr . Time, Hours 2 hrs 3 hrs
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SUMMARY OF VISIBLE EMJSSIOHS
TABLE 41

Type of Plant: Dry Wall Board Plant
Location of Discharge: Baggage & Packing
Pescription of Sky: Partly Cloudy

pate: June .4-5, 1980
Type of Discharge: Stack
Height of Point of Discharge: 2nd level + 25°

Wind Direction: N/A Wind Velocity: 3 mph
Color of Plume: Whi te Detached Plume: No
Observer No.: N/A Duration of Observation: 3 hours
Distance from Observer to Discharge Point: 15 feet
Direction of Observer from Discharge Point: Northeast of stack
Height of Observation Point: ' 2nd level + 25 ft,
Description of Background: Gray Buiilding
SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set Time Opagity ,
Number Start End Sum Average Number Start End Sum Average ;
1 0900 0905 0 0.0 21 0830 0835 0 0.0
2 0305 0911 g 0.0 22 0835 0841 0 0.0 -
3 0911 0917 0 0.0 23 0841 0847 o 0.0
L 9917 0323 Q. 0.0 24 0847 0853 0 0.0
5 0923 0929 )] 0.0 25 0853 0859 0 0.0
g 0525 8535 ) 0.0 2% 0859 0905 0 0.0
7 0935 0% 0 0.0 27 1338 1343 0 0.0
8 091 0947 0 0.0 28 1343 1349 0 0.0
9 0947 | 0953 0 0.0 29 1349 | 1355 0 0.0
10 0953 0959 Q 0.0 30 1355 1401 1} 0.0
11 1130 1135 0 0.0 31 1401 1403 0 0.0
12 1135 1141 1] 0.0 32. .
14 1147 1153 0o 0.0 - =1 34 = - - - o
15 1153 1159 Q 0.0 35
16 1300 1305 0 0.0 36
17 1305 1311 0 0.0 37
18 1311 1317 0 0.0 : 38
19 1317 1323 0 0.0 39
20 1323 1329 0 0.0 5o
Sketch Showing How Opacity Varied with Time:
b.o
Opacity
(x) 3.0
2.0
1.0
o — ~
0 - 1 hr Time, Hours 2 hrs 3 hrs
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Table 42

No. 5 Upper and Lower Mixer Stations

Mean fugitive emission values (percent fregquency emission) for
three tests at each location are presented.

No. 5 Upper Mixer Station

Test Mean

Test 1 0.0
Test 2 0.0
Test 3 ' 0.0
Site Mean 0.0

No. 5 Lower Mixer Station

Test Mean

Test 1 0.0
Test 2 8.06
Test 3 28,81
Site Mean 12,29
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WESTEEN
DASIGHE COMSLA TANTY

Table 43

Scoring/Chamfering Operation Station 5

Test Mean

Test 1 0.0
Test 2 .0
Test 3 0.0
Site Mean 0.0

Packer Baghouse Discharge Station (Bagging Unit)

Test Mean
Test 1 42.50
Test 2 B T = 54.31
Test 3 30.56
Site Mean 42.45

Board End Sawing Baghouse Inlet Station

Test Mean
Test 1 0.0
Test 2 1.25
Test 3 0.0
Site Mean } 0.42
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Rachom
PLANT _ 4. S . Gy e, Coo PR
DATE . (-Ul %o T
SAMPLING LOCATION 54 rotle, C e o &kﬁ‘_\. T ’S_\_,_\,;j‘ Duc/‘i- ]
INSIDE OF FAR WALL TO o ove ‘
BUTSIDE OF PORT. (DISTANCE A} \ S A
INSIDE OF NEAR WALL TO Y n
QUTSIDE OF PORT. (DISTANCE B! o : {
STACK 1.D.. (DISTANCE A - DISTANCE Bi L7/ PN S i N b
NEAREST UPSTREAM DISTURBANCE Ly <
NEAREST DOWNSTREAM DISTURBANCE g/
CALCULATOR Sacksoo [FT) SCHEMATIC OF SAMPLING LOCATION
i i
TRAVERSE | PRODUCT OF TRAVERSE POINT LOCA" ION
| POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF PORT
| NUMBER OF STACK 1.0 STACK 1.D. {TO NEAREST 1 8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
S v 1, , ' 3 ” 2 \/ 4
Lz 3, ° Sy y ¥
i 3 Ve n ) " 5
i
L
F
i
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| |
! ;
i i
i
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PLANT

PRELIMINARY VELOCITY TRAVERSE

M.S. G‘Lglk—t—\. CO-

DATE

6 -1~ 5o

19 R

3.6

- 0,81

OPERATORS
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (pg). in.Hy0 (T °F +
A .V 9 L2 = \0°
1 L0 w "
3 yo » "
Y .18 26 "
T | g o w
,S . VL 3 e
=z =) .ie 1TeS »
10 "
S | 3 o v
AVERAGE {891 39 .S
4
A S A-2

LOCATION ¥ & Fettle Cileivoy Waal. o Tuled Dot
STACK 1.0, __ . 'V 3@a" x )
BAROMETRIC PRESSURE. in. Hg

STACK GAUGE PRESSURE. in, Hs0

SCHEMATIC OF TRAVERSE PQOINT LAYOUT

TRAVERSE VELCCITY STACK
POINT HEAD TEMPERATURE
NUMBER (Apg), in.Ha0 (Tg). °F
AVERAGE
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'NOMOGRAPH DATA

PLANT __ Y3, Cw peuw CTs.

J\
DATE E-vL—-%o

. A
SAMPLING LOCATION & Kattle Clcive, @«-)Lw-w_ Tl Do

CONTROL B0X NO. NoAe ol

(S-SRI )

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 Mg V.2 S
AVERAGE METER TEMPERATURE (AMBIENT + 20°F). °F Tnayg. | 120
PERCENT MOISTURE IN GAS STREAM BY VOLUNE Byg b

| BAROMETRIC PRESSURE AT METER. in Hg “Fa | 2805
STATIC PRESSURE IN STACK. in. Hg -3t
(Pm£0.073 x STACK GAUGE PRESSURE in in. H0) Py ~2.59
PS

RATIO OF STATIC PRESSURE TO METER PRESSURE Pn| 923
AVERAGE STACK TEMPERATURE. °F ooy b4
AVERAGE VELOCITY HEAD. in. H,0 Mg | S
MAXIMUM VELOCITY HEAD. in. H,0 W | .19

C FACTOR N
CALCULATED NOZZLE DIAMETER. in. .37S

ACTUAL NOZZLE DIAWETER. in. e
REFERENCE ap. in. Ho0 N /e
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

EPA ~

PLANT

w, s, vaPstm

DATE

SAMPLING LOCAT!ON

ELE
INSIDE OF FAR WALL TO

OUTSIDE OF PORT, (DISTANCE A

INSIDE OF NEAR WALL TO

r\e,)‘i-}a‘ Gloies Echaust

5V

1/2‘

QUTSIDE OF PORT. (DISTANCE B) _ , . R
STACK 1.0.. (DISTANCE A - DISTANCE B l Z o ' .
NEAREST UPSTREAM DISTURBANCE > 82 — \=
NEAREST uomsmznm ms*ru HCE X=X a4 ; T
CALCULATOR < 4 SCHEMATIC OF SAMPLING LOCATION
1354
TRAVERSE PRODUCT OF TRAVERSE POINT LOCA' ION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF PORT
NUMBER OF STACK L.D. STACK 1.D. (TO NEAREST 1 8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
7t " \ /.
! e 1z 3/ 2 /2 & /4
' 4§
| éf
| 3 25 7 177 \/?
. { N
4 | .933 | Tz [ 3/
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PRELIMINARY VELOCITY TRAVERSE

ANt P4~ W, S, 6095-‘-{“\

DATE
LOCATION __tLﬁf_rSﬂ&Le_éq_lg_m.eL E xhaust
STACK 1.D. e
BAROMETRIC PRESSURE. in. Hg 22 -6 5 M
STACK GAUGE PRESSURE, in. M0~ SH&S Y Hi .
OPERATORS Ne-eter SCHEMATIC OF TRAVERSE POINT LAYOUT
¥ e
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

pLant __ A, S, GW "‘ E/)/al

DATE . __ ~Y -0 /(

SAMPLING LOCATION —BLEL_&}LQIJJ‘.EIQ—_
INSIDE OF FAR WALL TO "

OUTSIDE OF PORT, (DISTANCE A)

27'% A ATV

12 £+

]zb’ £+

INSIDE OF NEAR WALL TO 3 (13 S
OUTSIDE BF PORT, (DISTANCE B) 3 f !‘** )
STACK 1.0.. (DISTANCE A - DISTANCE B) 23
NEAREST UPSTREAN DISTURBANCE 8 A, = 3.07¢
NEAREST DOWNSTREAM DISTURBANCE V2 AN,
CALCULATOR __Neegey— SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCA" ION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIBE OF PORT
NUMBER OF STACK 1.D. STACK 1.D. (TO NEAREST 1 8 INCH) DISTANCE B (SUNM OF COLUMNS 4 & 5)
ETR 5 3 ”
L L 0L 23% [*/8 378 5
R 250 S g ‘ 9 Jy
| ——
! 3 _ 50 17 s 21 /8
i ] .
a ¥ _ 933 | 22 'R 25 2
l
Ny |
] [l
g_ |
3 ;
H E
1
A-h7




PRELIMINARY VELOCITY TRAVERSE

ot . 5 Cafonm ~EPA
DATE 6~ -8B

LocaTion __ & O Alet
STACK 10 ___ 273 st

BAROMETRIC PRESSURE. in. Hg __ &= . 76

STACK GAUGE PRESSURE, in. Hy0 = « 7 €3

OPERATORS__ M ee. Fr-l[Je_
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER Wpg). in.Hy0 (Tgh °F
¥ l 25 178
21 .43 | 184
3 Ky ]85
Vi 27 B8S
__ Pp = ROIS: B H,O
Koo
-]
T = 189 °F
AD o Pur
T~ T )
AVERAGE

A-48

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (apg). in.H70 (Tg). °F
Y | 68 83

2 1 .91 ) 85

=z 1 86 I 85—

t 1 .27 [
AVERAGE




~ A,

'NOMOGRAPH DATA

PLANT u: g- éu LD s grve

DATE o~ & ~ Q(g

SAMPLING LOCATION Aec.L ﬁDerU- @LL"’"{e.{"

{
cONTROL BOX MO, Mo B b o)

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. H,0 Mg ]u q?-
AVERAGE NETER TENPERATURE (AMBIENT+20°FLF | Tayy | [y
PERCENT MOISTURE IN GAS STREAM BY VOLUME B | L
BAROMETRIC PRESSURE AT METER. in Hg Pn | 4.7
STATIC PRESSURE IN STACK. in. Mg
(P£0.073 & STACK GAUGE PRESSURE in in. H0) p, | 2997
P
RATIO OF STATIC PRESSURE TO METER PRESSURE }/ m| [.O
AVERAGE STACK TENPERATURE. °F T
ERAGE STACK TEMPERATURE e | [8Y
AVERAGE VELOCITY HEAD. in. H,0 g | LB/
MAXIMUN VELOCITY HEAD. in. H,0 o |, 93
" L4
C FACTOR | 09
CALCULATED NOZZLE DIAMETER. in. -8
ACTUAL NOZZLE DIAMETER, in. [ 9e
REFERENCE 3p. in. Hy0 | =
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ANALYTICAL DATA

PLANT__ A . S G peow G
DATE [ g'o

samPLING LocATION _ex & e e Tl einay 'I_\.\kdz&' Daed
sampLe fvpe Pl S Pactien lade

\

CORZSENTS:

RUN NUMBER
SAMPLE BOX NUMBER ___}
CLEAR UP MAN dackeon QLS

FRONT HALF

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS).
FLASK. FRONT HALF OF FILTER HOLDER

CONTAINER _C{600)

LABORATORY RESULTS

L 31.(.97;- fe
2.9199 ,’,g
53745 4
_ nt

—  m

—_ m

— nt

$S3.74 465 ';liig

FILTERNUMBER _ =70t 5 CONTAINER ©} €071
25055,
1LYS3 3,
FRONT HALF SUBTOTAL
BACK HALF
MPiRG ER CORTENTS AND WATER WASH OF CONTAINER
IMPINGERS~CONNE CTBRS, AND BACK - ETHER-CHLOROF ORM
KALF OF FILT EXTRACTION
ACETONEWASH OF IMPINGERS. CONNESTORS. CONTAINER
ACK HALF OF FILTER HOLDE
BACK HALF SUBTOTAL
TOTAL WEIGHT
MOISTURE
IMPINGERS Vi g
FINAL VOLUME 21 S mla 244
INITIAL VOLUME __2.S ml 25’2
NET VOLUME __2‘t _ o ‘
SILICA GEL
FINAL WEIGHT _297.3 ¢ t

INITIAL WEIGHT _S:f.‘l:l —_—
RET WEIGHT ¢ !

SUBTOTAL ———— g

B=15

TOTAL MOISTURE

A1) v t




ANALYTICAL DATA

PLANT WS Gy pcewm  Co CORIENTS:

DATE Lo ?;)U

SAMPLING LOCATION _ EE 4 ke e Clowdy T lod +v B 5.
SAMPLE TYPE Crn 5 Pard-

e

RUN NUMBER [
SAMPLE BOX NUMBER }
CLEAN UP MAN ____ b'wlff o D

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS), CONTAINER O\ D12 S5L.5270 pﬁ'g
FLASK. FRONT HALF OF FILTER HOLDER f
FILTER NUMBER _J /0[O0 . CONTAINER O/, Q7 599J’g
8613 2
SIOSA 1 :
Sy a
FRONT HALF SUBTOTAL 27.2962 5
‘BACK HALF . |
IMPINGER-CONTENTS A/MASH OF - - CONTAINER______ me
IMPINGERS. TORS. ANO BACK — - - — “- ETHER-CHLOROFORM —
. EXTRACTION: - mg._.
ACETONE WASH OF IMPINGERS. CONNESIORS. - - CONTAINER mg
BACK HALF OF FILTER HOLOER™_ ~
BACK HALF SUBTOTAL mg

TOTAL WEIGHT

57,?_94’9";:

MOISTURE

#PINGERS 1234
FINAL VOLUME _ @ %5 mo  =5%s
INITIAL YOLUME _C.e0 __ ml el
NET VOLUME _ 415 m 625

SILICA GEL

FINAL wEIGHT 204 % ¢ ¢

INITIAL WEIGHT _ 208 8¢ 3

NET WEIGHT 48 t TOTAL MOISTURE

2D, ¥ t

SUBTOTAL e g

B-16




. ANALYTICAL DATA

PLANT WS, Cypsume COMZENTS:
oate /¥ [ e .

SAMPLING LOCATION 24 Aot (alecarenm. Tk
sampLe rvpe _Laeticulate

RUN NUMBER 2

SAMPLE BOX NUMBER _

. 7
CLEAN UP MAN %zlsﬁm s d=efsm B

FRONT HALF

LABORATORY RESULTS

B-17

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS).  CONTAINER 1021 515308 4
FLASK. FRONT HALF OF FILTER HOLDER
FILTER NUMBER _ZZ0F % . CONTAINER G 1D 19 T.A63S g
25054 .. . :
A7/
FRONT HALF SUBTOTAL ___>°-%243% 4
BACK HALF
IMPINGER CONTENTS AND WATER WASHOF - . - CONTAINER____~ . _ ___. — mg
IMPINGERS. CONNECTORS, AND BACK .. _ . ETHER-CHLOROFORM e
HALF OF FILTER HOLDER - - - EXTRACTION —. - . mg
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER “' mg
AND BACK HALF OF FILTER HOLDER —
BACK HALF SUBTOTAL mg
TOTAL WEIGHT $5.%43% fy
MOISTURE
IMPINGERS N
FINAL VOLUME = !% _ m ey
INITIAL VOLUME _ .00 __ ml 25}
NET vOLUME _ '3 _ml L1y
SILICA GEL ) q
FINAL WEIGHT Aé Lt ———
INITIAL WEIGHT - .
:ET WEIGHT 2 i g ) TOTAL MOISTURE 4z [ 4




ANALYTICAL DATA

PLANT M. Sx 6/\4
00

DATE

SAMPLE TYPE

RUN Numam__.L.ﬁ\

SAMPLE BOX NUMBER

CLEAN UP MAN M@f

FRONT HALF

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS).
FLASK. FRONT HALF OF FILTER HOLDER

FILTER NuMBER L8OE | (e1010)

BACK HALF

IMPINGER ©
IMPINGERS. CORNECT
HALF OF FILTER 10

NTS AND WATER WASH OF
" AND BACK
DER -~

)
2" CBD
MOISTURE e
IMPINGERS 17
emaLvoLume 1287 m 277
INITIAL VOLUME _ 22 o mi 2%
NET VOLUE Lo o4 =t FT8Y
SILICA GEL
FINAL WEIGHT T 1202 t
INITIAL WEIGHT 400 ¢ ¢
NET WEIGHT — __22.2¢ $

COMIENTS:

SAMPLING LOCATION 2 ¢ Ke e Caletne, EM Outet
UM@

/«/,37/@_ — .00

LABORATORY RESULTS

FHW
CONTAINER © 10O 0.0%82 ﬁg
& .Qo S 3 T'

CONTAINER

FRONT HALF SUBTOTAL _ 0. 0% 3L

CONTAINER . = mg
ETHER-CKLOROFORM_ _. - -
EXTRACTION ...~ me
CONTAINER . e
BACK HALF SUBTOTAL - mg
TOTAL WEIGHT .o

| b Ota3 ¢

TOTAL HOISTURE

SUBTOTAL e g

B-18




ANALYTICAL DATA

PLANT Ll G, G o p B ""'E/p/ﬁl CONZIENTS:

oare___© -2 = 85
SAMPLING LOCATION _FE & 53')"{@- Ca[c.”g ey EM 0;4&13

SAMPLE TYPE articy q.ﬂ?

RUN NUMBER
SAMPLE BOX NUMBER
CLEAN UP MaN I Q.e"{ e / /'JUGZ

FRONT HALF Fi+w LABORATORY RESULTS

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS).  CONTAINER_©LO 1o 0.0021
FLASK. FRONT HALF OF FILTER HOLDER

FILTER NuMBER A 70 g (oro1s— ) CONTAINER _______ 0.004)

FRONT HALF SUBTOTAL __ 00132 o

BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER - mg
IMPINGERS:-CONNE CTORS. AND BACK ETHER-CHLOROFORM . .. -
- EXTRACTION . . _ Mg
ACETONE WASH.OF IMPINGERS. CONNECTDRs,Lf.Z CONTAINER - mg
AND BAIZK HALF OF FILTER HOLDE
| RZ’;% BACK HALF SUBTOTAL - -
]7@ TOTAL WEIGHT 0.0\3L 'Tg
Z 40 '
MOISTURE A
IMPINGERS 7%
fnaLvoLwe 1708 o 1BY
INITIAL VOLUME _L.O0 __ mi
NET VOLUME _[52;_@ m! 1768
SILICA GEL .
FINAL WEIGHT =757 ¢ t
....-L.L .
Lugn:;]gmcm "’:_: : TOTAL MOISTURE | 590,8 t

SUBTOTAL ———




ANALYTICAL DATA

pant_ (1. S, (oo Ounn

oare (5= > ~8IV

SAMPLE TYPE

RUN NUMBLR —&

SAMPLE BOX NUMBER ___ L&

CLEAN UP MAN M e X e

FRONT HALF

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS),

FLASK. FRONT HALF OF FILTER HOLDER
FILTER NUMBER 2-808S. 10

BACK HALF
IMPNGER CONTENTS AND WATER'WASH OF - - .
IMPINGERS, CONNECTOBS.AND BACK- - -

HALF OF FI ER:

ACETONE WAS ) CTORS
AND BACK HALF OF FILTER HOLDER /S &
196
{ 96
279
| ;‘t
0
MOISTURE %
230

IMPINGERS l7 q
FinaLvoLume {70] om0 1T
INITIAL VOLUME 200 _ ml |70

Nl )

NET VOLUME _1> 0y i

SILICA GEL
FINAL WEIGHT ;0 ¢ g
INITIAL WEIGHT B¢ 1
21 de

NET WEIGHT t

S SUBTOTAL
B3
TN

T

CORAENTS:

SAMPLING Locnno)no g Re Mo Colemep EMGHM} O,«w
antiendofn

LABORATORY RESULTS

CONTAINER C1e2 4 ©.0%UL by
CONTAINER _ Q.00 r{g

FRONT HALF SUBTOTAL ____0-02-43 {T;

CONTAINER ne
ETHER-CHLOROFORM .
EXTRACTION . .. e
CONTAINER — - nt
BACK HALF SUBTOTAL - mg

TOTAL WEIGHT 0.072.42 'm

oraLmosture. [T 222




PLANT U.S. Cupsorm—

ARALYTICAL DATA

COKRIENTS:

DATE u!/ =:7r7'a

SAmPLING LocaTION Loc X Drren_—t=le &

sanpLE TYPE _Pac ducu fo Lo

RUN NUMBER [

SAMPLE BOX NUMBER

_/

A ra
CLEAN UP MAN M{@f y Tae A or—

FRONT HALF

ACETONE WASH OF NDZZLE. PROBE. CYCLONE (BYPASS).

FLASK. FRONT HALF OF FILTER HOLDER

CONTAINER 010 S 4

LABORATORY RESULTS
., 35 31

l‘:

B-21

FILTERNUMBER _17 0 SO CONTAINER ©(° 4 S 06537 pe
FRONT HALF SUBTOTAL 7.03 L8 ' ‘l“
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER = _ _ - mg_
IMPINGERS. CONNECTORS. AND BACK =~ -~ - ETHER-CHLOROFORM - - —
HALF OF FILTER HOLDER EXTRACTION - mg
ACETONE WASH OF IMPINGERS. CONNECTORS. CONTAINER mg
AND BACK HALF OF FILTER HOLDER .
BACK HALF SUBTOTAL mg
TOTAL WEIGHT 7.036L% " h
MOISTURE
MPINGERS
FINAL vOLUME __ 284 m
INITIAL VOLUME __2 2 o ml
NET VOLUME ml
SILICA GEL ]
FINAL WEIGHT _ =12 T ¢ e
T ¢
L"ET:;,:ETGH Y » TOTAL KOISTURE ARKS t

4



ANALYTICAL DATA

pLanT__ LA S Ggpsan C . CONZIENTS:

DATE ____ L & — .
sampLin Locarion Lok Owien B9 Tt
SAMPLE TYPE 2B o

+

RUN NUMBER
SAMPLE BOX NUMBER ____)
CLEANUP MAN D a cfts;s__

FRONT HALF LABORATORY RESULTS
} Oolod e N G
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS). CONTAINER _c 1 c47] .5 237 mg
FLASK. FRONT HALF OF FILTER HOLDER

FILTER NUMBER _o&! 79/ 3 CONTAIRER 01043 3 TuTY ne

FRONT HALF SUBTOTAL _3.3 3+~ mg

BACK HALF

iMPINGER CONTENTS AND WATER WASHOF- - - CONTAINER . .. mg
[MPINGERS, COKNECTORS, AND BACK - - - ETHER-CHLOROFORM  ~...... '
HALF OF FILTER HOLDER - -- EXTRACTION -. -~

ACETONE WASH OF IMPINGERS. CONNECTORS. CONTAINER mg

AND BACX HALF OF FILTER HOLDER
. BACK HALF SUBTOTAL mg

ms...

TOTAL WEIGHT RYILL

MOISTURE

IMPINGERS
FINAL VOLUME 2D m
INITIAL VOLUME __ 222 mi
NET VOLUME  ___jair o ™

SILICA GEL
FInAL wEiGHT 2890 ¢ ¢

INTIAL WEIGHT _1 90 ¢ L
NET WEIGHT D¢ t TOTAL MOISTURE 3.0 t

SUBTOTAL e B

B-22




ANALYTICAL DATA

PLANT US Gey COMIENTS:
oate G /v Son % .
T
SAMPLING LOCAT:UW
SAMPLE TYPE M
RUN NUMBER 3
SAMPLE BOX NUMBER

/
cLeanwp uan ___ el b %

FRONT HALF . ‘ LABORATORY RESULTS
Vio4a R
ACETONE WASH OF KOZZLE. PROBE, CYCLONE (BYPASS). CONTAINER _O/065 ( 4. 1256 mg
FLASK. FRONT HALF OF FILTER HOLDER
FILTER NUMBER o2 20/ *7 coNTAINER O/0Y8 4.0 (ks m

FRONT HALF SUBTOTAL 3.1/ m

BACK HALF

{MPINGER CONTENTS AND WATER WASH OF - -

IMPINGERS. CONNECTORS, AND BACK .
HALF GF FILTER HOLDER -

ACETONE WASH OF IMPINGERS. CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
~ FINAL VOLUME ml
INITIAL VOLUME ml
NET VOLUME __5Z.0 ml

SILICA GEL
FINAL WEIGHT 10.

v

a
INITIAL WEIGHT _A0%

NET WEIGHT L0-

CONTAINER . __ mg

ETHER-CHLOROFORM. == _
EXTRACTION ~ mg
CONTAINER mg
BACK HALF SUBTOTAL my
TOTAL WEIGHT 1431 ' 'm
TOTAL MOISTURE (o 84 t

SUBTOTAL ¢

B-23




ANALYTICAL DATA

PLANT Cl S 6 ?/P.S Lt sn CORIENTS:
pATE =5 ~8RO

SAMPLING LOCATION _&_L_Q;;LE_L-HQJ'

sapie rvee _ Farfieglate

RUN NUMBER ﬁ@ |

SAMPLE BOX NUMBER __Z—

cLeavupman__fleeTer

NET WEIGHT  __ Za S f — -t
SUBTOTAL ———— ¢

B-24

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS). CONTAINER O 1 O3 D L S03S me
FLASK. FRONT HALF OF FILTER HOLDER
',/"'—‘\
FILTERNUMBER 2705 1 CONTAINER _Le 104y OO0 mg
|
FRONT HALF SUBTOTAL __-© 104 mg
BACK HALF
MPINGER CONTENTS AND WATER WASH OF - - CONTAINER . _ — mg .
IMPINGERS. CONNECTORS, AND BACK - - - ETHER-CHLOROFORM  —— _
HALF GF FILTER HOLDER- .. -. EXTRACTION -- mg
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER _
BACK HALF SUBTOTAL mg
TOTAL WEIGHT LOloY T m
" MOISTURE
IMPINGERS
FINAL VOLUME .%.5_@_ i 6% -
INITIAL VOLUME _2 0O __ ml o
NET VOLUME __© O i w55
SILICA GEL
FINAL WEIGHT =18 ¢ ¢
INITIAL WEIGHT _.j_. f — ,
: rotaLnosTore 7. 3 .S




i3
ANALYTICAL DATA
peant__ e S G- COMSENTS:
DATE fo—b- 8", |
SAMPLING LOCATION ,vu&ik
SAMPLE TYPE L
RUN NUMBE R
SAMPLE BOX NUMBER L
CLEAN UP MAN Mef-cf@r- //fim
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE. PROBE. CYCLONE (8YPASS..  CONTANER _O1 O 9 L A0AT
FLASK. FRONT HALF OF FILTER HOLDER
FILTERNUMBER _2 /7012 (:& LQS‘.{) CONTAINERSE L0kl mg
FRONT HALF SUBTOTAL . 0093 _ n
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF .. - CONTAINER - _ mg.
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLOROFORM _ _ _
HALF OF FILTER HOLDER - — - EXTRACTION = - me
ACETONE WASH OF IMPINGERS, CONKECTORS, CONTAINER ~ me
AND BACK HALF OF FILTER HOLDER j
BACK HALF SUBTOTAL mg
, TOTAL WEIGHT . noS3 m
MOISTURE
IMPINGERS . e, T
FINAL VOLUME &= ml L7
INITIAL VOLUME 20 m!
[ _—
NETVOLUME &7 m S5 .2_
SILICA GEL
FINAL WEIGHT 3083: ¢
WEIGHT 200 ,
:&NET:IIE-IGSTG - _____.: TOTAL MOISTURE__ 20 » & t
. 7
SUBTOTAL — 2 g

B-25

£




ANALYTICAL DATA

PLANT_JJ.._‘_QL:?@M_ COMENTS:
L-o-80

DATE
SAMPLING LOCATI O
SAMPLE TYPE ﬁ)

RUN NUMBER
SAMPLE BOX NUMBER

CLEAN UP MAN_@Q‘EMW

FRONT HALF LABORATORY RESULTS

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS). conTamer OO0V & LAOSD mg
FLASK. FRONT HALF OF FILTER HOLDER o

FILTERNUMBER 27014 (o 1 OS2\  CONTAINER Y=l mg

e

B~26

FRONT HALF SUBTOTAL . T2 me
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF. -~ . CONTAINER - mg
IMPINGERS. CONNECTORS, AND BACK . — =~ ETHER-CHLOROFORM. - _-— - _ _
HALF OF FILTER HOLDER ~-- :_ EXTRACTION. . - mg
ACETDNE WASH OF IMPINGERS. CONNECTORS, CONTAINER - mg
AND BACK HALF OF FILTER HOLDER -~
BACK HALF SUBTOTAL mg
TOTAL WEIGHT 0122 T m
MOISTURE
IMPINGERS -
FINAL VOLUME Q_L ) ?_
INITIAL VOLUME ._ZQCL. ml 7
NET VOULUNME — fl T .....r‘
SILICA GEL 7/ 3J
FINAL WEIGHT £ - .
INITIAL WEIGHT Z298.2-¢ — ¢ 78 [
NET WEIGHT __c_d_ 8 — 1 TOTAL MOISTURE | z
-7
SUBTOTAL — 280 ¢




SAMPLING LOCATIZN M Em«!;
. SAMPLE TYPE

ANALYTICAL DATA

peant__ U S, ©aubsana
R

RUN NUMBER l
SAMPLE 80X NUMBER
cLEan P MaN_ M e e Ter

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK. FRONT HALF OF FILTER HOLDER

FILTER NUMBER 2708 Z (203 r>

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS. CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS iz

FINAL VOLUNE _ZCTE i
INITIAL VOLUME _L%%_ mi
NET VOLUME __ @< ml

SILICA GEL
FINAL WEIGHT _=05 ¢ ¢
INITIAL WEIGHT GO _ ¢
NET WEIGHT I | L

SUBTOTAL

COKMENTS:

5@;,2 O Mok

LABORATORY RESULTS
conTammer G103 2 LAl m
CONTAINER _604S mg
FRONT HALF SUBTOTAL O01F _ m
CONTAINER e _ . — mE___
ETHER-CHLOROF ORM .
EXTRACTION - mg
CORTAINER — mg
BACK HALF SUBTOTAL - -
TOTAL WEIGHT L0014 m
ToTAL voISTURE___ | 7 :
{7 e

B-27




ANALYTICAL DATA

pLawy S Lypsun

DATE eonntan 2/ 3‘&0

SAMPLI: LOCATION ﬁoa;d_m_mmﬁv‘ let
SAMPLE TYPE P:H-'F:Cct (‘hé

RUN NUMBER 9=

SAMPLE BOX NUMBER

CLEAN UP MAN

FRONT HALF

COKIENTS:

conTamer 0/033_

LABQORATORY RESULTS

B-28

ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS). £os 2 mg
FLASK. FRONT HALF OF FILTER HOLDER
FILTER NUMBER 27007 CONTAINER (0 3Y L O mg
FRONT HALF SUBTOTAL p 214 mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF— —--- - - CONTAINER - - _ . _ mg
IMPINGERS. CONKECTORS. AND BACK ETHER-CHLOROFORM. ~. - I .
HALF OF FILTER HOLDER EXTRACTION - mg
ACETONE WASH OF IMPINGERS. CONNECTORS. CONTAINER _ mg
AND BACK HALF OF FILTER HOLDER -
BACK HALF SUBTOTAL mg
TOTAL WEIGHT 021 F  m
MOISTURE
IMPINGERS
enaL voLume _ZFG_ m
INITIAL YOLUME _ﬁ"i_ ml
NET vOLUME — L0 &
SILICA GEL
FINAL WEIGHT =2/8.6 ¢ t
INITIAL WEIGHT — .
NET WEIGHT /Y. : : TOTAL MOISTURE /7‘ G 4
-2
sustonat — -\ ¢




ANALYTICAL DATA

rant____ A S, G>7ﬁ%=:m*££@-
DATE £-S -8R0 .

SAMPLING LOCATIO _ﬁézm.:o E’Wil és‘.'*"’"‘a'
SAMPLE TYPE _w__
3

RUN NUMBER
SAMPLE BOX NUMBER ____ 2=
CLEAN UP MAN ____ TMeotey

FRONT HALF

INITIAL WEIGHT 2060 ¢ — .t
NETWEIGHT I 20 ¢ o ¢
Ple !

CORCIENTS.

Ak

LABORATORY RESULTS

ToTAL MOISTURE. [ 60 [

B-28%

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS), CONTAINER &/ 037 A=Y EaY. mg
FLASK. FRONT HALF OF FILTER HOLDER
FILTERNUMBER 22042 (O]0O ;2&’) CONTAINER , (5 aAYo mg
FRONT HALF SUBTOTAL LOo3v] mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER — mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM - _
HALF OF FILTER HOLDER~ ' EXTRACTION mg
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER ——— mg
AND BACK HALF OF FILTER HOLDER _
BACK HALF SUBTOTAL mg
TOTAL WEIGHT D341 ~ m
MOISTURE
IMPINGERS .
FinaL voLUtE =93 m =,
INITIAL VOLUME _2-©0D _ ml = |
NET VOLUME _—_ > _ml PRA S
b
SILICA GEL
FINAL WEIGHT 2/ 5. ¢ ¢




APPENDIX C

SAMPLE CALCULATIONS




RADIAN

June 19, 1980

Mr. Barry L. Jackson
Project Manager

Weston Consultants
Westonway

West Chester, PA 19380

Dear Mr. Jackson:

As discussed during the emission testing at the U.S. Gypsum plant in
Shoals, Indiana, I am providing you with the enclosed estimate of the
uncontrolled emissions from the plant's board end-sawing operation. This
estimate should allow an accurate calculation of the efficiency of the
fabric filter dust collector tested on June 4, 1980.

If you have any questions, please contact me.

Very truly yours,

Michael A. Palazzolo
Chemical Engineer

Enclosure
MAP: pkk
Enclosuyre

cc: Tom Nelson, Radian
Glen DeWolf, Radian

c-1
3024 Pickett Road / Durham, North Carolina 27705 / (919} 493-4574




Calculation of Uncontrolled Emissions from Board End-Sawing Operation During
Fmission Testing at the U.S. Gypsum Plant in Shoals, Indiana

Data and Assumptions

Cut %" off each side of board

Board size: X" X 4' X 12!

. Board weight: 1.72 pounds per square foot
. Board line speed at 158 feet per minute

. 10 percent of sawed volume is voids

WP~
L]

Calculation of Weight Removed per Board

Volume of dust = 2 (%") 1/12 X (%") 1/12 X &'

Density of board = 1.72 Tb/ft® X 48 ft5

2 ft

41.3 1b/7t3

Weight of cuttings per board = 0.0069 ft> (0.90) (41.3 1b/ft’)

0.256 1b/board

Calculation of Uncontrolled Emissions

Board rate = 158 ft/min = 13,2 boards
12 ft/board min

Emission rate = (0.256 1b/board) 13.2 board/min) (60 min/hr)

203 1b/hr




SAMPLE CALCULATIONS

Test Run 1- BOARD END-SAWING DISCHARGE DUCT

1. Volume of dry gas sampled at standard conditions (68°F, 29.92
in. Hg), dscf.

’ AH
y 17.647 x Y x Vm X ( Pb + 13.6 )
m{std) =
(T + 460)
m
2.43 s 50.1E

, 17.647 x 990  x 53.69 x(30.0 + _1_3_5.)
m{std) = -

(103 + u60)
Where:
Vm(std) = Volume of gas sample measured by the dry gas meter,

corrected to standard conditions, dsecf.

Vm =  Volume of gas sample measured by the dry gas meter at

meter conditions, def.

Pb =  Barometric pressure, in. Hg.
AH =  Average pressure drop across the orifice meter,
in. H,0. '
2
Tm =  Average dry gas meter temperature, OF.
17.647 = Factor that includes ratio of standard temperature

(52898} to standard pressure (29.92 in. Hg),oR/in. Hg.

Y ' = Dry gas meter calibration factor.

2. Volume of water vapor in the gas sample corrected to standard conditlions, scf.

Y, (std) = (0.04707 x V__) + (0.04715 x Wesg)
’ = + (0.0471 . .8
V., (std) (0.05707 x 12.0 L + (0.04k715x 5.0 1 =
Where:
Vw(std) = Volume of water vapor in the gas sample corrected to
standard conditions, scf.
Vwc = Volume of liquid condensed in impingers, ml.




w =
wsg

0.04707 =

0.04715 =

Mcisture content.

w3

Bws
Where:

BWS

Mole fraction of.dry

Hd -
Hd : =
Where:

Hd =

Weight of water vapor collected in silica gel, g.

Factor which includes the density of water -

(0.002201 1t/m1), the molecular weight of water

(18.0 1b/1b-mole), the ideal gas constant

[21.85 (in. Ag) (ft3}1/(lb-mole)(°R)] ; absolute
temperature at standard conditions (528°R), absolute
pressure at standard conditions (29.92 in. Hg), ft°/mi.

Factor which includes the molecular weight of water
(18.0 1b/1b-mole), the ideal gas constant

[21.85 (in. Hg)(Ft3)/(lb-moIe)(°R)] absolute
temperature at standard conditions z528°R), absolute
pressure at standard conditions (29.32 in. Hg), and
453.6 g/1b, ft3/g.

vw(std)

vw(std)_ * Vm(std]

.8
8+ 50.18

= .016

Proportion of water vapor, by valume, in the gas
stream, dimensionless. :

gas.

WS

1 - 016 = 0.984

Mole fraction of dry gas, dimensiconless

Ory molecular weight of gas stream, ib/ib-mole.

de =

c.hho(zcoz) + 0.320 (zoz) + 0.280 (zN2 + 2 €0)
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MW "= (0.440 x 0.0 )+ (0.320 x 20.9 ) +[0.280 ( 79.1 + 0.0 )J

a 28.97
Where:
de = Dry molecular weight, 1b/ib-mole.
ZCO2 ' =  Percent carbon dixoide by volume, dry basis.
202 =  Percent oxygen by volume, dry basis.
ZNZ = Percent nitrogen by volume, dry basis.
%Co = Percent .carbon monoxide by volume, dry basis.
0. 440 = Molecular weight of carbon dioxide, divided by 100, -
0.320 = Molecular weight of oxygen, divided by 100.
0.280 =  Molecular weight of nitrogen or carbon monoxide,

divided by 100.

Actual molecular weight of gas stream (wet basis), 1b/lb-mole.

MW, = (my, x M) o+ [18 (1 -Hd)]

Y = (28.97 x .984) + [18 (0 - 984 )]
= 28.80

Where:

MW "= Molecular weight of wet gas, lb/lb-mole.

18 =  Molecular weight of water, 1b/lb-moie.

Average velocity of gas stream at actual conditions, ft/sec. y

8c | , Ts (avg) 1

= S x C. x (v2p)

v -

s P avg. X P x AW
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Where:

Vs

85.49

8. Average gas stream
% (sea)

U (std) -

Whera:
Qs(std)

A =
S

1058.8 a

92 + 460
30.01 x 28.8

85.49 x .840 x 1.4478 x [

83.1

4

Average gas stream velocity, ft/sec.

Pitot tube constant, ft/sec X

[(1b/lb-mo1e)(in.Hg) 3
{°R) (in. Hy0) il

Pitot tube coefficient, dimensionless.

Velocity head of stack gas, in Hzo.
Absclute gas stream temperature, -

Absolute gas stack pressure, in. Hg.

dry volumetric flow rates, dscf/min.

1058.8 x v, x A x M; x P

TS

1058.8 x 83.1 x .721 x .984 x 30.0}
X4 92 + 460)

S

3,400.

Volumetric flow rate of dry stack gas, corrected to
standard conditions, dscf/min.

Cross-sectional area of stack, th.

Factor which includes standard temperature (528°R),
standard pressure (29.92 in. Hg), and 60 sec/min,
(OR) (sec) .
(in. Hg) (min)

9. Isokinetic variation calculated from intermediate values, percent.




10.

i1,

17.316 x Ts X Vm(std)

2
v, X B x Ps X Md X (Dn)

| = 17.316 x (92 + 460) x 50.18
B3.7 x 6F x 30.01x .98 x ( .171 )2

= 104. 4
Where: | ,
! | = Percent of isokinetic sampling.
5] ' = Total sampling time, minutes.
Dn = Diameter of nozzle, inches.
17.316 = Factor which includes standard temperature (528°R),

standard pressure (29.92 in. Ha), the formula for

. : R .
calculating area of circle __%_ , conversion of

square feet to square inches ( 144), conversion of
seconds to minutes (60), and conversion to
percent (100), (in. Hg) (in2) (min)} .

(°rR) (Ft2) (sec)

Particulate concentration, gr/dscf.

C] =  0.015432 x Mt
Vm(std)
7. 41 =
c = 0.015432 x 0.002
1 50.18
Where: '
C] = Particulate concentration, gr/dscf.
Mt = Total weight of particulate caught by train, mg.
0.015432 = Conversion factor of gr/mg.

Particulate mass emission rate, Ib/hr.

0.0085714 x C

PMRt 1

% Qs(std)

0.0085714 x 0.002 x 3,400. = 0.066




Where:

PMR Particulate mass emission rate, 1b/hr.

t
0.0085714

Conversion factor relating minutes to hours (60), and
grains to pounds (7,000),(1b) (min)/(gr) (hr}.
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EQUIPMENT CALIBRATION RECORDS
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CZQ/;ERJL¢?§:J;TWLJM*

Date {/4-@/30

Box No. ’95*5”

" =799 &
Barometric pressure, Py = ___in. Hg Dry gas meter llo.
Temperatt-xn?é._-
‘e Gas volume|Gas volumely, ot T e e tan |
o rier] wet test | dry gas _[Met testl Oy gas peter
. meter meter Meter {Inlet|Outlet]Average { ..
setting, v v ¢ 4 * t Time
aH, W d» We di» do» d» 0,
in. M0 | ft3 ft3 °F F| °F | °F |min |y sHp
55 & e &
0.5 s 20555 ey |7 Se,| et |gaslom| 1BE
1.0 s 122,87 | 42 [Tsz,1ra0s]| 77.0000| 90 odafamd) D .0Y
= .
Py R I A A e |Pet 47775 | Ry lisosdans” 2]
sz 0 |5E7e22 | <p PTes |Per | SF |ssrelgmn] .04
6.0 10
8.0 10
. Average ?‘?ﬂ]
Calculations
Y aHp
. Vu Pp (td + 460) 0.0317 aH [(t,, + 460) B]z
o 3.8 Vd(Pb + T—f,:—'%) (tw + 460) Py (td + 460) Vi
0.5 | 0.0368 1.8 &
1.0 | 0.0737 2. O4
| & 20 0.147 YRS
4.0 0.294 S DS
6.0 | 0.43% '
8.0 0.588

vy = Ratio of accuracy of wet test meter to dry test meter.

Tolerance = % 0.01

sHp = Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92

inches of mercury, in. Hz0.

Tolerance - £ 0.15




oAl & . -244)

LrRZ
s /2T S
Date 6/357 59 % Box No.
FO./0
Barometric pressure, Py = ___in. Hg Dry gas meter lo.
Temperatﬁ;g-“
. Gas volume |[Gas volume( ' T L T T
Or\fiie- wet test | dry gas |nct test DOry gas meter
man:m? CF 1 meter meter Meter [Inlet|OutletjAverage | ;. .
SEA; ng, Vs \ D tyws tdi»| tdo» tg, 9,
in, W0 | ft3 £t3 °F k| °F | °F |min | v | aHp
TRF. 593 88 I8¢
0.5 5 152,033 | 18 s 69| 895 |13 19929 1930
1.0 5 f%’?"ﬁgé 18 57?9 g&oo 93.0 Q.fﬁa-i?ab 1417
205 10 155 78 79 |\ freul o a2| 2508 |15 | gnag 1952
4030 10 ;?5;{‘?434 7@ ﬁvrar?;ﬂ ad| 9856 |13 37]29a¢] 1-97
6.0 10
8.0 10
Average 9723 1,974
Calculations
Y &Hp
" Vy Py (tq + 460) 0.0317 aH [(tw + 460) a]z
" e vg(Pp + ]—g-”—s) (tw + 450) Pp (tg + 460) V.,
: ETE RNy WIS S2ex 1]
0.5 | 0.0368 |rrr go0d —Sud + 9723 Pt D e g 2 niee
1.0 | 0.0737 [EEp22R=C 0 - 395e i lseeons.  Z2E-TEL 979
/ ~ }(e. 0.147 s -_',o.ro.--% trm ,9?3] ._;‘E_d?ff.r.oae:.g‘ _ris_-__S'...'i ; 93””
' * ExS ey mgi=wry Y~ tm 3 .
2,0 A0 | 0.208 [SETNous a0 0 - 9%k e Rl R 22>
6.0 0.431
8.0 0.588 AV?_ . 9932

vy = Ratio of accuracy of wet test meter to dry test meter.

Tolerance = % 0.01

. 8Hy = Orifice pressure differential that gives 0.75 cfm of air at 70°* F and 29.92

inches of mercury, in. H20.

D-2

Tolerance - ¢ 0.15




pate _S-J~- %O

a3

Box No. UQTE'C.H *2

Barometric pressure, Py =€E1Lin. Hg Dry gas meter llo. &8
_ _Temperatéf%‘f” ]
orifice (025 velume 636 volume ot ros £ ory gas meter
manome ter meter meter Meter 1n1etW0ut1et Average | 4.
setting, y v £ teo |t t Time
AH, W dr we dir| *dos d 8,
in. H20 ft3 ft3 °F °F | °F °F min | vy aHg
nng ¢ o U
0.5 5 gﬁ&.ﬂm Gy ot @ 72 10867 |1R6S|iozry 1. 1eOS
1.0 5 R 4° 1% 77.‘ 433 (319 loj23 1.938b
5| Bs BlgEE | (y° 77 ® X | 19.67 | Te3loott 1. 2822
&oo| 10 PAAIe | 44° 1" ¢ff 97719433 In.a3iem2 [.5073
6.0 10
8.0 10
. Average LoIG0 /. §S2¢(
Calculations
Y + aHp
" Vy Pp (tg + 460) 0.0317 aH [(tw + 460) e]z
AH ™
o 13.6 Va(Po + 1355) (tw + 460) Pp (td + 460) Yu
0.5 0.0368
1.0 0.0737
2.0 0.147
4.0 0.294
6.0 | 0.431 |
8.0 0.588
y = Ratio of accuracy of wet test meter to dry test meter. Tolerance = t 0.0}
sHg = QOrifice pressure differential that gives 9.75 c¢fm of air at 70° F and 29.92

inches of mercury, in. Hz0.

Tolerance -

0.15




LA TOR ﬁ¢”/

Date ﬁ//ﬂﬁ

Box HNo.

NUOTERRD

£ o

el .

d?!f b: 4 ~
Barometric pressure, P, = __in. Hg Dry gas meter lo.
Tempera t.'.;l-e— ]
Orifice - Gi:tvgl:Te Gg:yvg;zme Wet test Dry gas meter
manometer| onter meter | Meter |Inlet|Qutlet|Average ..
setting, v ¢ . t Time
AH, we Vd. ws tdis| tdos ds 0,
in. W0 | ftd £t3 °F F | °F | °F Imin [y | &Hp
GEor IO 7.
0.5 5 Gelr 436 52 293 o 93 3,04 |loez} 1 95
1.0 5 Tel -3 £ |Pye | ve 94,3 | 8.5 |reof] 4 o938
20/ 10 L7687 | g3 "9 9a) 99 | 96.3 (1513 lweo7|a.05
4:03.0 10 253,353" g3 |95 ¢4 97.7 (13,4 Voot 2-0e
6.0 10
8.0 10
. Average roof| 4933
Calculations
Y &Hg
AN Vw Pp {tq + 460) 0.0317 aH [(tw + 460) a]z
— aH
A 13E vd(pb + ]3.5) (t,, + 450) Py {td + 460) Vo,
L PPy Py ETTR 2 S SH3-@o? [ o5
0.5 | 0.0368 |3 v~gs1s 53030 lroeR 5532909 Lo > !
5%l ~ g s P=a™ 6317 ool - 5T
-0 0.0737 [oua. ;f-;s':.ﬂgw load X4, 2918 e y 678
(o5 20| 0187 |Seade 0 R R o A o A R
do A8 | 0.294  [E507-s578-10 feoa |giibiese®?t Y aee
6.0 0.431
8.0 | 0.588 Alg o=t Aly 1934
y = Ratio of accuracy of wet test meter to dry test meter. Tolerance = % 0.01
- 8Hg = Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92

inches of mercury, in. Ha0.

Tolerance - ¢ Q.15




Calrb oL —ygﬁl)

NuTECH
Date 4750/ 50 Box No, #
' Jo,19R
Barometric pressure, Pp = ___in. Hg Dry gas meter No,
Tempera t.z;;e'_
cee Gas volume|Gas volume|y, T T T T
mg:;:\;igé wet test | dry gas . Het test _l%r";y_ gas meter |
setting meter meter Meter |Inlet|OutletjAverage | ;. .
R ' Vies Vd- tws t-diu tdos ta. 9,
in. M0 ft3 ft3 °f °F | °F °f Imin |y sHp
Tec.3%4a — |86
0.5 5 |oucaes | 7F Tpel g7 | S |.2e [P\
1.0 5 |Z58s | a4 el as] AL | 94 VWD
15~ 20 10 |3:5285 | 4 %0l 93 21000
2.0 40 10 220023 | 7 [V es| o] A |r5.43 106
6.0 10 '
8.0 10 .
: 18]
- Average fo\“‘ .
Calculations
Y . aHa
a -V Pp {tq + 460) 0.0317 &l [(tw + 460) e]z -
' 2H -
oH 13.6 Vd(Pb * 13.6) (tw + 450) Py (td + 460) [ Y,
0.5 | 0.0368 51 - i o
1.0 | 0.0737 NaGEN
/5”28 | 0.147 LD e
o0 A0 ) 0.298 | i ds
6.0 | 0.43) '
8.0 | 0.588 Noe = 1200

y = Ratio of accuracy of wet test meter to dry test meter. Tolerance = & 0.0

- sMg = Drifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92
jnches of mercury, in. Hp0. Tolerance ~ 2 0.15 -

0-5




OnlebrgTo L ;Zl()

N TES D
Date __7~/6~ 80 Box No. w* o
a7-89 5
Barometric pressure, Py = __in. Hg Dry gas meter llo.
TEmpcratQ;g——
Orifice. [02¢ volune Gg:y"‘g’;z”‘e Wet test|  Dry gas meter |
manometer oot er meter Meter |[Inlet|OutletAverage | ..
setting, v v t t ¢ t Time
aH, w? ds We di+| tdo» g 8,
in. H0 ft3 ft3 °F °F | °F | °F lmin |y sHp
5.+ 77 -
0.5 g 273,3:0 Ja ?faa ol 9.6 |25 5984 1.72€
1.0 5 gg‘}"};g &2, w’,ga ros | ror-7 9,08 p9763 | 1. g1t
240751 10 S33. 552 £3  [79,,] 73 {reer |13 b192e 2599
_MZIO 10 g‘?g 3’}“3_ 72 w",‘o.g, 127 |sog7 1343 L990d 1994
6.0 10
8.0 10
Lagnt 7} 1:89
Average
Calculations
Y sHp
y Vy Py (tg + 460) 0.0317 aM '[(tw + 460) a] 2
—_ aH =
" e va(P + 132 (tw + 450) Py (tq + 460) v,,
S5 1-REFT-3T s BT L NP STeh= s
0.5 0.0368 ree 49,5,1 N 7983 3?7‘7":7ﬁ L ¥ - [fT16
.-u.h?--?-‘f [ TN ;o8 T Jcueelsd sLa . 7.08 .
1.0 0.0737 [lus . -ST88 - 7763 L5 7 =47, 97 s =z - reg+l
/15’%, 0.147 ;":{—; .!a'acf_fo- . '7’?1? ’—é:cl-;f:ﬂ:;?ngoay? '5:4;: (53/{ 3 1¢99¢°
g._e g . ] O O . i "
S0 g.234 -;‘f.l? .-;;‘}:r;:i?-/o desT 99ca 5‘@5;?»7,;30“ 7 SH3- 1443 1. 994
6.0 | 0.431 dro &
8.0 0.588 /‘?a"f, ¢ GPT Ay 13T
Y = Ratio of accuracy of wet test meter to dry test meter. Tolerance = %t 0.01
sHg = Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92

inches of mercury, in. Hz0.

Tolerance - ¢ 0,15



Yereg °F R
Probe \Oo 150 % 00 2 50
. =3 ' 15 3o Aag s )
2-3"' 14 7 2% ga g\ngu
Caliursnion Check: Nomocraphs -4 T T S ) \ Se"’-‘th-\-
o 1-47 20 17 so Lo
Jec? N % ) ‘f’.'u Bb S0 clz . 77
| sthorai \} Q.S-to ‘p)\-— - L (_ ‘ . : Flmene s A
thotaiory ) ¥7 @‘-Az,t' DA g\f\z\..._\a‘_,\ "‘\-f.vm-..;-!-uxs .f‘,..,
= \»;nt\. 5 & (L‘L'FS SV
Dae__4-12 -F0O RS TR v,= :
1t { . @ aéis. C\h‘ll-u-.‘ wrtx T ex{—’- r:a \ﬁ_u_‘\,_‘_:{‘
() CEacion Adjustment AL ?’i (3y1=8)., ox

B S Pty el 6
= TSN v(‘.- 20?

Prube e I"'-r;‘!'nc 2 Probe 3
Cp=_ Cpo Cp =
| C}, > 087 0 < 0.8
G - -
™€ sy 247" (0.85)2 24 =5 (0.85)
N ; RO L
(0.85)° (0.85)? (0.85)
=C( ). =C( ). =C( )
(2) /\u.nr.u.} Cﬂ— Lo e Doaloom ?\C.CL?.T:.E k&>
(a3) K-factor line, A and Ap scales
Aline Sct ~ AM Reading
\ Nomograph T 3 Nomograph & 5
Ap = 0.001; A/ = 0.1 Ap=001 V.0 .97 c.93 .00 e .Yz
Ap=01 V0.0 2.4 3.7 5.3 .4
Ap = 10.0: Af/ = 10,0 Ap=10 - \.072 1.87 .06 0.99 Thn
Ap=0.1 o.i03 o0.1e8 6.l q.i00 ot
dp=00: a0 =)0 Ap=1.0 o p
2 1= éf’=(;01 2.9 >4 2.5 2.9 s ‘A
p . C\Ql C.IL‘.‘\ O-‘OQJ c.\OL < .
{by G, 1y und Dy seoles
Aff Readings
I \-\} eale. C 1, 15 (°F) Ap i Nomograph1. =, Nomograph & =
o4 20 0.5 2500 0.02 ©.477 c.49 S a.5) .48 o .=
3.k 1.8 0.4 1500 0.8 &1 2.6 2.6 9. o Y
0.3} 1.0 0.3 1000 0.) 0.%17 0.3 ©.-33 .7l P
4fl 0.7 0.25 500 3.0 4.3 4.7 4.2 |
G 0.5 0.2 200 0.9 0.64 0.6% "L %.8 4.7
G. - . . . o. 66 o. 62 O i

4 .
AR o\ = K@ C E_‘L a? ’F_;_’:; 6. ’
\ H —
T3 |

ETRS \AwoacCe "T-a.bl-ﬂ.
¥e = §.507 x10” : —_—
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WEIGHT TRACEABILITY
CERTIFICATE
To_WESTOIN Koy F
(43¢ Lewisc JanE
WerTr Chesrer | fhr. 19340

The Mettler balances listed below have been serviced

by our representative on CA»,M: LY /9,0

This is to certify that the test weights used are traceable
to the National Bureau of Standards.

Mettler identification number of test weights used: Fal
Mettler calibration date of test weights used: l/-29-79
National Bureau of Standards test number; _ 7 21/ 0l)e~38
National Bureau of Standards test date: $-4-78
Type and serial number of balances serviced:
A roww 288106 A5 2352
AL~ AF32/8” Ll feyoze
/3 L2
ttler Hrvice R'epﬁ?s:\n‘;a?/_ Mermlrer
2. 29 fo Meuter instument Gorporeton

Date of Issue

F124 578

(609) 448-3000
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L AT
, TavL OR ,,‘57,-.,\,,_-5};7 J CONSUMIR PRODUCTS DIVISION SYBRON CORPORATION 7 ARDEN. N C 26704

O YT
REPORT OF C;&L!BRATION

CERTIFIED PR=CISION LUALITY
" Type of Instrument

Cataleg No. 21015 Serial No. 67F 0961

Scale and Subdivision 203 to 311°P, 0.5°F

FEATURES: POTAL IMi=RSI0A

Results of Tests

Reoding of Temperoture Correction
Thermometer : IPTS-68 To Be Applied
32.050 32,000 -.050

205.000 205,000 .000
240.000 240,000 .000
274,950 275.000 +,050
310,050 210,000 -.050

If the correction is + the true temperature is higher than thz indicoted tempercture; if the correction is — the true tem-

persture is lower than the indicoted temperature.

The fo'lowing porogrash caplies to thermamsters with an ice point, The tcbulsted corrections epply provided the ice-point
reading, token cfter expocure for not less than 3 doys to a tempsrature of cboyt 25° C (77° P is 32.050 If
the ice-point reading is found ta be higher (or lower) than stzted, all other readings will be higher (or lower) by the scme
amount.  If the thg::morr.eter is used or tested ot ¢ given tempercture shortly cfier being hected to a higher temperatune,

en error of {minus) —0.01% or less; for egch 10° difference between the two temperctures, may be introduced.

e hereby certify that this thermometer i$ catibrated by comparison 10 “working standards™ whose primary source of accuracy rests in
platinum resisiance thermometers calibrated by the National Bureau of Siandards. Continuing accuracy is 2ssured by periodicelly sub-
miniing our platinum resistance thermarneters 10 the National Bureau of Standards. 1n addition, iniermediate checks are made against a

triple point of vater cell, a freezing point of 2inc cell, and a freezing point of tin cell,

Date S 3
o TETIETE e Y4 /
Recertiiiéd 6/9/77 No change Sioned ‘ﬂ S22 "A/éc/

A7L20L  REV, /75

EE————————
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