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SUMMARY

The Emission Measurement Branch of the U.S. Environmental Pro-
tection Agency contracted Roy F. Weston, Inc. (Weston) to con-
duct a source testing and analysis program at Gold Bond Build-
ing Products' Wilmington, North Carolina gypsum processing
facility.

The primary objectives of the testing program were to determine
collector particulate removal efficiencies, and to quantify
particulate emissions to the atmosphere from two baghouse-con-
trolled sources at the plant (No. 2 calcidyne and rock dryer).
This objective was achieved by performing a series of three
particulate tests utilizing EPA Method 5+ procedures at each
baghouse inlet duct and outlet stack location. 1In addition,
visual determinations of plume opacities were made simulta-
neously with each particulate test at the two source discharge
points agcording to EPA Method 92 protocol. A singular
Andersodd cascade impactor3 test was perfgrmed at each

stack exhaust location and three Anderso cascade impactor
tests were conducted at each of the baghouse inlet locations.
In addltlon, frequency of fugitive emissions (by EPA Method
224) was monitored at several points Ln the processing opera-
tion.

Particulate matter and visible emissions results are summaried
as follows:

No. 2 Calcidyne Baghouse Inlet Duct

Test Particulate Concentration Particulate Emission Rate
Number Date - Grains/DSCF Pounds/Hour
1 5-19-80 22.0 288,
2 5-20-80 21.6 284,
3 5-20-80 21.2 269,
Series Average - 280.

l"standards of Performance for New Stationary Sources," Code

of Federal Regulations, Title 40, Part 60, Appendix A, 18 August
1977.

2pederal Reglster, Vol. 39, No. 219, 12 November 1974.

30perating Manual for Anderson 2000, Inc., "Mark III Particle
Sizing Stack Samplers,” Anderson 2000, Inc., P.O. Box 20769,
Atlanta, Georgia.

4praft Method, Revised 28 July 1978.
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No. 2 Calcidyne Baghouse Outlet Stack

Particulate Maximum
Particulate Emission Recorded
Test Concentration Rate Opacity
Number Date Grains/DSCF Pounds/Hour Percent
1 5-19-80 0.021 0,282 5
2 5-20-80 0.024 0.325 5
3 5-20-80 0.026 0.335 5
Series Average - 0.314 -

Rock Dryer Baghouse Inlet Duct

Test Particulate Concentration Particulate Emission Rate
Number Date Grains/DSCF Pounds/Hour

1 5-21-80 50.7 4,900.

2 5-22-80 51.9 5,070.

3 5-22-80 51.2 5,180.
Series Average - 5,050.

Rock Dryer Baghouse QOutlet Stack

Particulate Maximum
Particulate Emission Recorded
Test Concentration Rate Opacity
Number Date Grains/DSCF Pounds/Hour Percent
1 5=21-80 0.027 2.69 5
2 5-22-80 0.019 1.83 5
3 5-22-80 0.018 1.77 0
Series Average - 2.10 -

Stucco Baghouse Outlet Stack

Test Maximum Recorded Opacity
Number Date Percent
1 5-27-80 15
2 5-27-80 10
3 5-27-80 5
-2-
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The average measured particulate removal efficiency of the
No. 2 Calcidyne Baghouse was 99,.89%; that of the Rock Dryer
Baghouse was 99, 96%,

Detailed particulate, particle size distribution, visible and
fugitive emission test data, and test results are presented in
the section "Test Results and Discussion.”®




INTRODUCTION

The Emission Measurement Branch of the U.S. Environmental Pro-
tection Agency contracted Weston to conduct a source testing
and analysis program at Gold Bond Building Products'
Wilmington, North Carolina gypsum processing facility. The
objective of the testing program was to measure various
emission parameters relating to milling, drying, and packaging
operations at the plant.

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

l. No. 2 Calcidyne Baghouse Inlet Duct
a. Three particulate tests by EPA Method 5.

b. Three particle size distributign tests
by cascade impaction (Anderso .

2, No. 2 Calcidyne Baghouse Outlet Stack
a. Three particulate tests by EPA Method 5.

b. One particle size distributjon test by
cascade impaction (Anderso .

c. Three opacity tests by EPA Method 9
simultaneous with particulate tests.

3. Rock Dryer Baghouse Inlet Duct
a. Three particulate tests by EPA Method 5.

b. Three particle size distributign tests
by cascade impaction (Andersoré)

4, Rock Dryer Baghouse Qutlet Stack
a. Three particulate tests by EPA Method 5.

b. One particle size distributjon test by
cascade impaction (Andersor@;
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c. Three opacity tests by EPA Method 9
performed concurrently with partic-
ulate tests.

5. Board End Sawing

a. Three EPA Method 22 fugitive emission tests.

6. Score Wheel

a. Three EPA Method 22 fugitive emission tests.
7. Admix Conveyor

a. Three EPA Method 22 fugitive emission tests,
8. Fiberglass Shredder

a. Three EPA Method 22 fugitive emission tests.
9. Vermiculite Addition Process

a. One EPA Method 22 fugitive emission test.

10. Stucco Baghouse Outlet Stack
a. Three opacity tests by EPA Method 9,

All tests were conducted during the period 19 through 27 May
1980 by Weston personnel, and were observed by Mr. Dennis P.
Holzschuh, EPA Technical Manager.

Test data and test result summaries are presented in Tables 8
through 23 of this report. Particle size distribution results
are shown in Tables 24 through 31. Also included in this
report are descriptions of the test locations, test equipment,
test procedures, and sample recovery and analytical methods
used during the test program. Raw test data, laboratory
reports, sample calculations, equipment calibration records,
and a list of project participants are provided in Appendices A

. through E, respectively.
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PROCESS DESCRIPTION AND OPERATION

PLANT DESCRIPTION

The Gold Bond Building Products Wilmington, North Caroline plant
produces wallboard from gypsum ore mined in Halifax, Nova
Scotia. The ore is shipped to the plant by ocean-going freight-
er., A simplified flow diagram for the process used at the
Wilmington 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 * 2H20), is heated to around 5719k (300°F) to remove 75
percent of its water of hydration and thus form calcium sulfate
hemihydrate (CaSO4 * 1/2H»0). This process is known as calcin-
ing. 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 correct size, and shipped to distributors.

PROCESS EQUIPMENT TESTED

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

Rock Dryer

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

Calcidyne Unit

The calciner used at the Wilmington plant is a direct-contact
flash calciner of National Gypsum's own patented design. The
Calcidyne unit is a continuous calciner in which gypsum is cal-
cined through direct contact with hot gases. A schematic dia-
gram of the unit is shown in Figure 3.
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Figure 1. Block Flow Diagram for Wilmington Board Plant
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Stucco Storage and Transfer

The stucco storage and transfer system used at the plant employs
conventional screw conveyors and bucket elevators to transfer
stucco from the Calcidyne units to two 150-ton storage bins and
from the storage bins to the board forming line.

Board Forming Line

The boardline tested at the Wilmington plant is of average size,
capable of producing about 23 million square meters (250 million
square feet) of wallboard per year on a half-inch basis. The
process operations tested on the boardline, which include board
end sawing, paper scoring, accelerator addition, fiberglass
shredding, and vermiculite addition, are typical of those used
throughout the gypsum industry.

EMISSTION CONTROLS

Fabric filter dust collectors are used at the Wilmington plant
to control gypsum particulate emissions. Dust-laden gases exit-
ing the rock dryer and the direct contact calciner are vented to
separate baghouses. Emissions from screw conveyors, bucket
elevators, and storage bins are vented to two fabric filter dust
collectors: one collector for transfer and storage of dried
gypsum or landplaster, and a second collector for transfer and
storage of calcined gypsum or stucco. Boardline emissions,
which include emissions from mixing, paper scoring, fiberglass
shredding, accelerator addition, and board end sawing, are also
controlled by baghouses.

Design and operating parameters for the baghouses tested at the
Wilmington plant are given in Table 2. Design parameters for
the process units vented to the stucco storage and transfer bag-
house are given in Table 3. The values for process rate and air
flow given in Table 3 are design values and only approximate
actual values.

Normal replacement frequencies and the most-recent replacement
dates for bags in the dust collectors tested are shown in Table
4. 1Inspections of the rock dryer baghouse and the stucco trans-
fer baghouse on May 17 and May 24, respectively, indicated that
the filter bags were in need of replacement.

-11-
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Table 4

Bag Replacement Schedules

Process Unit Last Date of Mormal Replacement
Name Bag Replacement Frequency
(Months)
Cirect Contact Calcginer 1/20/80Q 4-6
Rock DOryer 5/17/80 9
Stucco Transfer 5/24/80 12
-14-
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Process Conditions During Testing

In order to ensure that the rock dryer, calciner, and boardlipe
operations were operating at representative steady-state condi-
tions during the testing, various process parameters were moni-
tored.

All processes and emission control equipment were operated at
normal conditions during the emission testing except for the
stucco storage and transfer baghouse. The operating conditions
of each of the processes tested are discussed separately in the
following sections.

Rock Drvyer

During the emission testing, the rock dryer at the Wilmington
plant was running at its normal operating rate, producing 30
tons of dry rock per hour. This operating rate is 60 percent
of the design capacity of the dryer. Process data collected
during the EPA Method 5 test runs is shown in Tables 5 and 6.
The average heat usage of the dryer during the testing was 0.20
million Btu/ton of dried rock. The dryer was burning high sul-
fur No. 6 fuel oil with a heating value of 149,100 Btu/gallon.
The temperature of the rock exiting the dryer was approximately
155 to 160°F., The results of measurements of the free mois-
ture content of the ore entering and exiting the dryer are shown
in Table 7. Due to a rainstorm that occurred on the evening of
20 May 1980, the ore may have been slightly wetter than normal
during the emission tests on the dryer. This additional mois-
ture should not affect the test results. The pressure drop
through the fabric filter was constant at 2.5 inches of water.

Direct Contact Calciner

During the emission testing of the direct contact calciner, or
Calcidyne unit, the calciner was operated at full capacity,
reported as 7.0 tons per hour of calcined gypsum or stucco by
plant personnel. Various process parameters were monitored dur-
ing each of the three EPA Method 5 test runs on the direct con-
tact calciner. The data show a seven-percent increase in the
fuel usage rate between the first and second test runs. This
increase in fuel usage is probably the result of a slight change
in the operating rate of the unit. Wilmington plant personnel
indicated, however, that the unit was producing approximately
seven tons per hour during the entire test. Other process
parameters monitored indicate that the calciner was operating at
steady-state conditions throughout the testing. The pressure
drop through the fabric filter dust collector was constant
throughout the test at a value of 3.4 inches of water.

-15-




Table 5
Process Data from the Rock Dryer: Run No. 1
Plant: Gold Bond
Location: Wilmington, N.C.
Date: 5/21/80
Local Dryer Fuel
Time ' Temperature 3 Usage
°C (°F) m~/hr (gal/min)

10:16 AM : 104 (220) . 0.16 (0.69)
11:06 104 (220) G.15 (0.66)
11:45 104 (220) 0.15 (0.65)
12:00 PH 104 (220) 0.14 (0.62)
12:45 104 (220) 0.13 (0.59)

1:00 104 (220 2}3 (8-29)

1:33 104 (220 0.15 (0.66)

~-16-
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Table 6
Process Data from the Rock Dryer: Runs No. 2 and 3
Plant: Gold Bond
Location: Wilmington, N.C.
NDate: 5/22/80
Local Dryer Fuel
Time Temperature 3 Usage
oC (oF) m~/hr (ga]/m1n)
8:41 104 (220) 0.17 0.76}
10:00 104 (220; 0.15 0.F5)
11:35 104 (220 0.15 (0.67)
12:39 104 (220) 0.14  (0.63)
1:15 PM 104 (220) 0.15  (0.68)
2:10 104 {220) 8-;2 (8-27)
2:33 104 (220) . (0.63)

-17-
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Table 7

Free Moisture of Gypsum Rock?

Wet Rock Dry Rock
Date (Weight percent (Weight percent

free water) free water)
5/21/80 6.0% 1.0%
5/22/80 7.6% <0,5%

%Free moisture is measured by drying ore sample for one hour at 160°F,
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Stucco Transfer and Storaqge

The transfer and storage system was operating at normal capacity
during the emission testing. One of the storage bins was three-
fourths full, and the other was one-half full.

An inspection for fugitive emissions from each of the sources
vented to the stucco transfer baghouse was performed. No vis-
ible emissions were observed from any of the sources during the
inspection.

Test data from the stucco transfer and storage baghouse show
higher-opacity readings than expected because the fabric filter
bags had been changed on May 24 and were in operation only sev-
eral hours prior to the testing. The EPA-Method 9 test on the
stucco storage and transfer baghouse is not representative of
normal fabric filter operation. The filter bags were not in
operation long enough to allow a filter cake to form on the bags
and, therefore, were not operating at maximum efficiency.

Board End Sawing

During the board end sawing testing, the board line was running
regular, one-half inch board, eight feet in length for two-
thirds of the testing, and regqular, one-half inch board, twelve
feet in length for the remainer of the testing. The board line
was operating at normal speed during the testing.

Other Process Operations

The remaining processes tested, which include paper scoring,
accelerator addition, fiberglass shredding, and vermiculite
addition, were all tested under normal operating conditions.
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PROCESS DESCRIPTICN REFERENCES

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

L
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DESCRIPTION OF PARTICULATE TEST LOCATIONS

NQ, 2 CALCIDYNE BAGHOUSE INLET DUCT

Two 4-inch I.D. test ports, 90° apart, were installed on a
staight section of the l12-inch I.D, metal stack at a location
that was 12 diameters (12 feet) downstream and 6 diameters (6
feet) upstream from the nearest flow disturbance. EPA Method
criteria for this test location required a minimum of 12 trav-
erse points. See Figure 4 for port and sampling point loca-
tions.

NO. 2 CALCIDYNE BAGHOUSE OUTLET STACK

Two 4-inch I.D. test ports were placed at right angles on a
straight section of the 11 1/4-inch I.D. metal stack serving
the baghouse cutlet. The ports were located 5.2 diameters
downstream and 2 diameters upstream from the nearest flow
disturbance. Stack geometry required the use of 20 sampling
points (10 per axis). Figure 5 illustrates port and sampling
point locations.

ROCK DRYER BAGHOUSE INLET DUCT

Two 4-inch test ports were placed, 90° apart, on the

25 1/2 =-inch I.D. duct at a location which was 1.0 diameter
downstream and 1.0 diameter upstream from the nearest gas
stream flow disturbance. Forty-eight sampling points (24 per
axis) were required for testing. See Figure 6 for port and
sampling point locations.

ROCK DRYER BAGHOUSE OQUTLET STACK

Two 4-inch I.D. test ports were installed, 900 apart, on a
straight section of the 27 1/2-inch I.D. metal stack. The
ports were placed 5.2 diameters (143 inches) downstream and 1.
diameters (35 inches) upstream from the nearest flow disturb-
ance. EPA Method 1 required a minimum of 32 traverse points
{16 per axis) for particulate sampling at this location. See
Figure 7 for port and sampling point locations.
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1

3




Duct Cross-Sectional Plan

Distance From 12 feet
Traverse - Inside Near
Point Lo Wall
Number " Inches
1/2
13/4
31/2

DN Wi =

8 1/2
10 1/2 !
11 1/2 J Flow
Direction

—g——————— 12 inches ———— =
To
Baghouse
6 feet
I X Y
Grating

/

Duct Elevation

Figure 4 No. 2 Calcidyne Baghouse Inlet Duct
Port and Sampling Point Locations
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og—————— 11 1/4 inchgg ———— == A

82 inches

Roof
Line

Stack Cross-Sectional Plan

60 inches

Traverse . Inside Near
. Point Wall
.Number Inches

172"
7/8
15/8 !
21/2
37/8
73/8
8 3/4
95/8
10 3/8
10 3/4

CODNINLWN-—2

e

Staék Elevation

Figure 5 No. 2 Calcidyne Baghouse Qutlet Stack
Port and Sampling Point Locations
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~g—— 25 1/2 inches ————]

Duct Cross-Sectional View

Distarice From

Traverse- Inside Near
* “Point . Wall
Number.. Inches
1 o2
2 3/4
3 13/8
4 2
5 25/8
6 33/8
7 41/8
8 5
9 57/8
10 6 7/8
11 8 1/4
12 10 1/8
13 15 3/8
14 17 1/4
15 18 t1/2
16 19 5/8
17 20 1/2.
18 21 3/8
18 22 1/8
20 22 3/4
21 23 1/2
22 24 1/8
23 24 5/8
24 25

To
Baghouse

)

24 inches

S?ZJJ(

l 24 inches

Rock
Dryer

Duct Elevation’

Platform:
Level

Figure 6 Rock Dryer Baghouse Inlet Duct
Port and Sampling Point Locations
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e 27 1/2 inches_—-—-)-

Duct Cross-Sectional Plan

Distance From

Traverse 3 Inside Near
Point Wall
Number . inches
1 1/2
2 13/8
3 2 3/8
4 33/8
5 4 5/8

6 6

7 7 3/4

8 10 1/4

9 17 1/8
10 19 3/4
11 21 1/2
12 22 7/8
13 24 1/8
14 25 1/8
16 26 1/8
16 27

|

35 inches
X Y
Roof
Line
143 inches
ID Fan

Stack Elevation

Figure 7 Rock Dryer Baghouse Outlet Stgck
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 outlet
locations was the standard EPA Method 5 train (see Figure 8).

A stainless steel nozzle was attached to a heated (~— 250°F)
borosilicate glass probe which was connected directly to a
borosilicate filter holder containing a 9-cm Reeve Angel 900 AF
glass fiber filter. The filter holder was maintained at
approximately 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 contained 200 grams of dry preweighed silica gel. The
first, third, and fourth impingers were modified Greenburg-Smith
types; the second was a standard Greensburg-Smith impinger.

All impingers were maintained in a crushed ice bath. An 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
pyrometer. 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 sam-
pling probe. Gas stream composition (carbon dioxide, oxygen,
and carbon monoxide content) was determined utilizing Orsat
apparatus to analyze stack gas samples.

Figure 9 shows the EPA Method 5 train utilized at the No. 2
Calcidyne and Rock Dryer Baghouse inlet sites. The test train
shown is identical to the one just described, except a rigid
glass connection is used between the back half of the filter
holder and the first impinger, rather than the flexible wvacuum
tubing.
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PARTICULATE SIZE DISTRIBUTION SAMPLING APPARATUS

A stainless steel nozzle was connected directly to an 8-stage
Anderso cascade impaction device which separated the par-
ticles according to their effective aerodynamic particle diam-
eters. A glass fiber filter was used to capture any particles
that passed through the impactor substrates to permit the meas-
urement of total particulates. The filter holder was main-
tained at stack temperature 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. All impingers were maintained in a crushed ice bath.
An RAC control console with vacuum pump, dry gas meter, a cali-
brated orifice, and inclined manometers completed the sampling
train (Figure 10},
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TEST PROCEDURES

PRELIMINARY TESTS

Preliminary test data were obtained at each sampling location.
Stack geometry measurements were recorded and sampling point
distances calculated. A preliminary velocity traverse was per-
formed 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 isokinetic sampling procedures.

Calibration of the probe nozzles, pitot tubes, metering sys-
tems, probe heaters, temperature gauges, and barometer were
performed as specified in Section 5 of EPA Method 5 test pro-
cedures (see Appendix D for calibration records).

FORMAL TESTS

No. 2 Calcidyne Baghouse Inlet Duct

A series of three tests was conducted at the No, 2 Calcidyne
Baghouse inlet duct to measure the concentration and mass rate
of particulate matter entering the baghouse, Twelve traverse
points (six per port axis) were sampled for 5 minutes each,
resulting in a total test time of 60 minutes.

During particulate sampling, gas stream velocities were meas-
ured 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
nozzle at each point, and sampling rates were adjusted to main-
tain 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
instructions prior to and after each run and/or component
change. Tables 8 and 9 present a summary of test data for each
of the three runs. Test result summarization appears in Tables
16 and 17. '
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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 isokinetically
at that point for 20 seconds which permitted collection of suf-
ficient samples for analysis without overloading the filter
substrates. Sample volume, temperature, and pressure data were
recorded during sampling. See Tables 24 through 26 for distri-
bution plots.

No. 2 Calcidyne Baghouse Qutlet Stack

Three Method 5 tests were performed at the baghouse outlet
stack. Forty traverse points (20 per axis) were sampled for 3
minutes each, yielding a 120-minute test period for the first
test run; for test runs two and three, 20 traverse points (10
per axis) were sampled for 5 minutes each, yielding a 100-minute
test period. With the permission of the Administrator, the
nozzle size was increased from 0.195 inch to 0,225 inch during
test runs two and three. The larger nozzle ensures sufficient
sample collection, but allows for a reduction in test time from
120 minutes for the first test to 100 minutes for the second and
third tests.

Sampling procedures were identical to those previously de-
scribed. Tables 10 and 11 show the test data summaries, and
Tables 18 and 19 present test results.

One particle size distribution sample was collected isokinet-
ically at a point of average velocity over a 60-minute period.
Sample volume, temperature, and pressure data were recorded
every 5 minutes during sampling. See Table 27 for particle
distribution results,

Visual determinations of plume opacity were performed by a cer-
tified observer according to EPA Method 9 procedures during the
three particulate test runs. Summaries of results are pre-
sented in Tables 32 and 33.

Rock Dryer Baghcocuse Inlet Duct

Three test runs were conducted by EPA Method 5 procedures at
the inlet to the Rock Dryer Baghouse. A total of 48 traverse
points (24 per axis) were sampled for 2 minutes each, resulting
in a total test time of 96 minutes per run, Tables 12 and 13
show test data, and Tables 20 and 21 show test result summaries.

Three particle size distribution tests were performed at a
point of average velocity. Total sample time for each run was
20 seconds. Tables 28 through 30 show particle size distri-
bution results,
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Rock Dryer Baghouse Outlet Stack

Three 96-minute Method 5 test runs were performed at the bag-
house outlet stack. Thirty-two traverse points (16 per axis)
were sampled for 3 minutes each. Tables 14 and 15 show test
data, and Tables 22 and 23 present test result summaries.

One particle size distribution test was performed at a point of
average velocity over a 60-minute period. Readings were record-
ed at S5-minute intervals. Table 31 presents the particle size
distribution plot.

Visual determinations of plume opacity were performed by a cer-
tified observer in conjunction with the particulate tests. Sum-
maries of test results are presented in Tables 34 and 35.

OTHER TEST POINTS

The visible and fugitive emission tests conducted at the remain-
ing test points were one hour in duration each.
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ANALYTICAL PROCEDURES

PARTICULATE SAMPLE RECOVERY

At the conclusion of each test, the sampling trains were disman-
tled, 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 employved for sample recovery.

1. 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 fil-
ter fragments (sample type 1).

2. The probe and nozzle were separated, and the internal
particulate rinsed with acetone into a borosilicate con-
tainer while brushing a minimum of three times until no
visible particles remained. Particulate adhering to the
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 determine whether or not leakage occurred
during transport. The container was labeled to
clearly identify its contents.

3. The total liquid in impingers 1, 2, and 3 was measured,
the value recorded, and the liquid discarded.

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

5. 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 desiccat-
ed to a 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 fil-
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 presented
in Appendix B of this report.

PARTICULATE 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 Weston's exposure, the cascade impactor substrates, back-up
filters, and any loose fragments were desiccated for 24 hours
in the laboratory, and weighed to the nearest 0.1 milligram to
constant weight.

-35-




WESTEAN

TEST RESULTS AND DISCUSSION

Particulate test data and test result summaries are presented
in Tables 1 through 8 of this report. Tables 24 through 31
list the particle size distribution results for all locations.

No unusual sampling difficulties or process operating problems
were encountered during any of the test periods, except for the
Stucco Baghouse which needed rebagging. A Weston Method 9
observer returned to the plant site on 27 May 1980 to conduct
the visible emission tests on the baghouse stack following com-
pletion of collector maintenance.

The amount of particulate matter discharged to the atmosphere
from the No. 2 Calcidyne Baghouse outlet was = 0.026 grains/
DSCF and < 0.34 pounds/hour. Baghouse particulate collection
efficiency averaged 99.89%. No visible emission readings above
5 percent were recorded during any of the test periods.

The average Rock Dryer Baghouse particulate collection effi-
ciency was 99.96%. The particulate matter discharged to the
atmosphere was = 0.027 grains/DSCF and = 2,69 pounds/hour.
All visible emission readings were 5% or lower.

At the Stucco Baghouse, the highest opacity reading noted dur-
ing the first test was 15% (one reading). The highest opacity
reading recorded during run 2 was 10% (one reading). All read-
ings during run 3 were <= 5%. Readings >5% were likely due to
the newly installed bags which, upon start-up, had an inad-
equate filter dust cake to assist in filtration.
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Run:

Date:
Location:

Table 24

Particle Size Distribution

1 Ppar (in. Hg) 30.1
5-19-80 Stack Temp (OF) 370
Gold Bond Building Products Sample Time (min.) 0.333

Sampling Location: No. 2 Calcidyne Inlet Sample Volume (cf) 0.254

Traverse Point No. Sampled: X-3 Moisture (% H20) 38.9
Meter Temp (°F) 119.
Flow Setting, AH 2.0
(in. H20)

Nozzle Diameter (in.)0.252

Sample Flow Rate (at stack conditions): 1l.14 cfm

Plate
No.

0o~ 7 W

Backup
Filter

TOTAL

Cumulative
Net Wt. . Percent Percent EAD
(mg) (microns)
324,9 83.9 100.0 10.7
12.4 3.2 16.2 6.8
19.5 5.0 13.0 4.5
16.8 4.3 7.9 3.2
7.2 1.9 3.6 2.0
2.4 0.6 1.7 1.0
0.0 0.0 1.1 0.6
0.7 0.1 1.1 0.4

s
»
l—-l
‘.._l
L]
o
H
[]

'

|

]

1

387.5 100.0
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Run:

Date:
Location:

Table 25

Particle Size Distribution

2 Pbar {in. Hg) 30.0
5-20-80 Stack Temp (°F) 373.
Gold Bond Building Products Sample Time (min.) 0.33

Sampling Location: No. 2 Calcidyne Inlet Sample Volume (cf) 0.244
Traverse Point No. Sampled: X-4 Moisture (% HZO) 40.9

Meter Temp (°F) 105,

Flow Setting, AH 2.2
(in. H,0)

Nozzle Diameter (in.) 0.252

Sample Flow Rate (at stack conditions): 1.15 cfm

Plate
No.

00 =3 O U s L PO =

Backup
Filter

TOTAL

Cumulative
Net Wt. Percent Percent EAD
(mg) (microns)
540.0 87.0 100.0 10.7
l6.8 2.7 13.0 6.8
24.3 3.9 10.3 4.5
26.0 4.2 6.4 3.2
11.4 1.8 2.2 2.0
0.9 0.2 0.4 1.0
0.6 0.1 0.2 0.6
0.4 0.06 0.1 0.4
Onl 0- 04 0.04 el
620.5 100.0
-55-
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Run:

Date;

Location:

Sampling Location: No.
Traverse Point No. Sampled:

3

WESTEHN

Table 26

Particle Size Distribution

5-20-80
Gold Bond Building Products

2 Calcidyne Inlet
Y-3

Pbar (in. Hg) 30.0
Stack Temp (°F) 369.
Sample Time {(min.) 0.333
Sample Volume (cf) 0.251
Moisture (% HZO) 43.0
Meter Temp (°F) 115.
Flow Setting, AH 2.2

{in. HZO)

Nozzle Diameter (in.)} 0.252

Sample Flow Rate (at stack conditions): 1.21 cfm

Plate

No.

W ~Ih U Wi

Backup
Filter

TOTAL

Net Wt. Percent
(mg}
314.5 78.88
17.5 4,39
21.2 5.32
21.8 5.47
15.0 3.76
5.8 1.45
0.6 0.15
2.2 0.55
Oll 0.03

398.7 100.0
_57_

Cumulative
Percent EAD
(microns)

100.0 10.7
21.1 6.6
16.7 4.5
11.4 3.1
5.9 1.9

2.2 1.0

0.7 0.6

0.6 0.4
0.03 -———-
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Table 27

Particle Size Distribution

Run: 1l of 1

Date: 5-20-80

Location: Gold Bond Building Products

P (in. Hg) 30.0

bar
Stack Temp (°F) 340.
Sample Time (min.) 60.0

Sampling Location: No. 2 Calcidyne Outlet Sample Volume (cf) 28.3

Traverse Point No. Sampled:

X-7

Sample Filow Rate (at stack conditions):

Plate
No. Net Wt.
(mg)
1 8.1
2 1.6
3 2.8
4 2.5
5 3.6
6 3.7
7 0.4
8 0.8
Backup
Filter 6.0
TOTAL 29.5

Percent

27.46
5.42
9.49
8.47

12.2

12.54
1.36
2.71

20.35

100.0

_59_

Moisture (% H20) 45,4

Meter Temp (OF) 92.

Flow Setting, AH 0.74
{in. H20)

Nozzle Diameter (in.) 0.181
0.78 cfm
Cumulative

Percent EAD
(microns)

100.0 1
72.5

67.1

57.6

49.2

37.0

24.4

23.1

SO N WL W
s & e @

L] * » L

(G BRI B - o o I~ e I

20.4 -————
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WADUEN

Table 28

Particle Size Distribution

Run: 1 _Pbar {in. Hg) 30.2

Date: 5-21-80 Stack Temp (°F) 215.

Location: Gold Bond Building Products Sample Time {(min.) 0.333

Sampling Location: Rock Dryer Inlet Sample Volume (cf) 0.305

Traverse Point No. Sampled: X-10 Moisture (% HZO) 8.5
Meter Temp (°F) 112.
Flow Setting, AH 2.6

(in. HZO)

Nozzle Diameter (in.) 0.224

Sample Flow Rate (at stack conditions}: 0.93 cfm

Plate Cumulative
No. Net Wt. Percent . Percent EAD
{mg) ' (microns)
1 615.3 89.32 100.0 11.0
2 24.8 3.60 10.7 6.9
3 18.3 2.66 ) 7.1 4.7
4 14.3 2.08 4.4 3.1
5 10.0 1.45 2.3 2.0
6 3.2 0.46 0.9 1.0
7 0.5 0.07 0.4 0.6
8 1.5 0.22 0.4 0.4
Backup
TOTAL 688.9 100.0
-61-
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Table 29

Particle Size Distribution

Run: 2 Pbar (in. Hg) 30.1

Date: 5-22-80 ’Stack Temp (OF) 216.

Location: Gold Bond Building Products Sample Time {(min.) 0.333

Sampling Location: Rock Dryer Inlet Sample Volume (cf) 0.377

Traverse Point No. Sampled: X-7 Moisture (% H20) 8.9
Meter Temp (°F) 111.
Flow Setting, AH 3.0

(in. H20)

Nozzle Diameter (in.) 0.224

Sample Flow Rate (at stack conditions): 1.16 cfm

Plate Cumulative
No. Net Wt. Percent Percent EAD
(mg) (microns)
1 4,900.5 97.53 100.0 9.9
2 50.8 1.01 2.5 6.2
3 30.0 0.60 1.5 4.1
4 24,0 0.48 0.9 2.9
5 13.2 0.26 0.4 1.8
6 3.4 0.07 0.1 0.9
7 1.0 0.02 0.05 0.6
8 0.7 0.00 0.03 0.4
Backup
Filter 0.7 0.03 0.03 ————
TOTAL 5,024.6 100.0
..63_
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Table 30

Particle Size Distribution

Run: 3 Pbar (in. Hg) 30.1

Date: 5-22-80 Stack Temp (°F) 215.

Location: Gold Bond Building Products Sample Time (min.) 0.333

Sampling Location: Rock Dryer Inlet Sample Volume (cf) 0.383

Traverse Point No. Sampled: X-7 Moisture (% HZC) 7.0
Meter Temp (°F) 111.
Flow Setting, AH 3.0

(in. H20)

Nozzle Diameter (in.) 0.224

Sample Flow Rate (at stack conditions): 1.15 cfm

Plate Cumulative
No. Net Wt. Percent Parcent EAD
{mg) {microns)
1 1,928.7 97.30 100.0 9.9
2 15.0 0.76 2.7 6.2
3 16.0 0.81 1.8 4.1
4 9.0 0.45 1.1 2.9
5 6.1 g. 31 0.7 1.8
0 3.0 0.15 0.4 0.9
7 1.9 0.10Q 0.22 0.6
8 2.0 0.10 0.12 0.36
Backup
Filter 0.6 0.02 0.02 -———
TOTAL 1,982.3 100.0
-65-
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WADIEN

Table 31

Particle Size Distribution

Run: 1l ofl _Pbar (in. Hg) 30.1

Date: 5-21-80 Stack Temp (°F) 200.

Location: Gold Bond Building Products Sample Time (min.) 60.0

Sampling Location: Rock Dryer Outlet Sample Volume {(cf) 33.3

Traverse Point No. Sampled: X-6 Moisture (% H20) 8.3
Meter Temp (OF) 102.
Flow Setting, AH 1.0

(in. HZO)

Nozzle Diameter (in.) 0.181

Sample Flow Rate (at stack conditions): 0.58 cfm

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

1 60.2 73.87 1006.0 14.2
2 5.4 6.63 26.1 8.7
3 5.2 6.38 19.5 5.8
4 3.0 3.68 13.1 4.1
5 2.0 2,45 9.4 2.5
6 2.5 3.07 7.0 1.3
7 0.6 0.74 3.9 0.8
8 0.7 0.86 3.2 0.5

Backup

Filter 1.9 2.32 2.3 -———-

TOTAL 81.5 100.0
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SUNMARY OF VISIELE EMISSIONS
I TABLE 32
Date: May 19, 1980 Type of Plant:
Type of Discharge: Stack
Height of Point of Discharge:

10' above roof Description of

Gypsum Processing Facility

Sky:

Location of Discharge:

Partly Cloudy

#2 Calcidyne Baghouse _ _

Wind Direction: Westerly Wind Velocity: T10-T5 mph
Color of Plume: White Detached Plume: NO
Observer No.: Duration of Observation: 140Q-1600
Distance from Observer to Discharge Point: 25 feet
Direction of Observer from Discharge Point: South of stack
Height of Observation Point: 6 feet
Description of Background: Sky
. SUMMARY OF AVERAGE DPACITY
Set Time Opacity Set Time Opagity
l Number Start End Sum Average Number Start End Sum Average
fl
i 1400 1406 0 0 21
2 1406 1412 0 0 22
' ‘3 1412 1418 0 0 23
I 1418 1424 0 . 0 24
5 1424 1430 0 0 25
. 6 1430 1436 | 0 0 26
7 1436 1442 0 0 27
8 1442 1448 0 0 28
l 9 1448 1454 0 0 29
10 1454 1500 10 0.4 30
11 1500 1506 5 0.2 31
' 12 1506 1512 | 20 0.8 32.
13 1512 1518 10 0.4 33
14 1518 1524 15 0.6 .34 )
' 15 1524 1530 | 25 1.0 35 )
16 530 1536 10 0.4 36
17 1536 1542 5 0.2 37
18 1542 1548 | 15 0.6 38
19 1548 1554 5 0.2 39
20 1554 1600 10 0.4 50
Sketch Showing How Opacnty Varied with Time:
I' 1.0
Opacity
0.50
' 0.25 —
0 — - ) 1 L
l 0 : 1 hour 2 hours
0 ' Time, Hours
i 65




SUMMARY OF
l TABLE
ate: May 20, 1980
Type of Discharge: Stack
eight of Point of Discharge: 10' above roof

VISIBLE EMISSIONS
33

Type of Plant: Gypsum Processing Facility

Location of Discharge:

#2 Calcidyne Baghouse

Description of Sky: Partly Cloudy

ind Direction: West Wind Velocity: 10~15 mph
Color of Plume: ~ White Detached Plume: NU
bserver No.: Duration of Observation: 0934-1513

istance from Observer to Discharge Point:

25 feet

Direction of Observer from Discharge Point:

south of stack

eight of Observation Point: 6 feet
escription of Background: sky

Il SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set Tme Opacity
Number Start End Sum Average Number Start End Sum Average
{
1 0934 0940 20 0.8 21 1351 1357 Lg 1.9
2 0940 0946 15 0.6 22 1357 1403 Lo 1.7
3 0946 1952 25 1.0 23 1403 1409 Ls 1.9
4 0952 0958 25 . 1.0 2l 1409 1415 35 1.5
: 5 0958 1004 30 1.3 25 415 1421 45 1.9
6 1004 1010 30 1.3 26 1421 1427 4o 1.7
7 1010 1016 35 1.5 27 1427 1433 35 1.5
8 1016 1022 40 1.7 28 1433 1439 4o 1.7
9 1022 1028 35 1.5 29 1439 1445 45 1.9
10 1028 1034 30 1.3 30 1445 1451 35 1.5
|11 1034 1040 35 1.5 31 1451 1457 25 1.0
12 1040 1046 35 1.5 32. 1457 1503 35 1.5
13 1046 1052 35 1.5 33 1503 1509 35 1.5
14 1052 1058 45 1.9 . 34 1509 1513 25 1.3
15 1058 1104 45 1.9 35
&% 16 1104 1110 45 1.9 36
17 1110 1113 20 1.3 37
18 1333 1339 45 1.9 38
19 1339 1345 35 1.5 39
20 1345 1351 55 2.3 Lo
Tsketch Showing How Opacity Varied with Time:
i 2.0 n
Opacity 1 [ ] L [ ]
' (%) —  d HE | ' L
1 lco
— 1 . Fl 'I
: o 1 hour 2 hours 3 hours
l D ' Time, Hours
l ~-70-




SUMMARY OF VISIBLE EMISSIONS
TABLE 3

.)ate: May 21, 1980 Type of Plant: Gypsum Processing Facility

Type of Discharge: Stack location of Discharge: Rock Dryer Baghouse Qutlet

eight of Point of Discharge: 8' above roof Description of Sky:_ Clear

ind Direction: Westerly Wind Velocity: 5-10 mph

Color of Plume: white Detached Plume: NO

bserver No.: Duration of Observation: 1157-1332 Run 1
istance from Observer to Discharge Point: 15 feet

Direction of Observer from Discharge Point: South

feet"

eight of Qbservation Point:
Clear Blue Sky

escription of Background:

SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set Time Opacity
Number Start End Sum Average Number Start End Sum Average
[
1 1157 1203 35 1.5 21
i 1203 1209 Lg - 1.9 22
3 1209 1215 35 1.5 23
4 1215 1221 35. 1.5 24
5 1221 1227 35 1.5 25
. 6 1227 1233 45 1.9 26
7 1233 1239 40 1.7 27
8 1239 1245 30 1.3 28
3 1245 1251 30 1.3 29
10 1251 1257 30 1.3 30
11 1257 1303 15 0.6 31
i 12 1303 1309 15 0.6 32
13 1309 1315 10 0.4 33
14 1315 1321 5 0.2 - 34
15 1321 1327 25 1.0 35
I 16 1327 1332 15 0.6 36
17 37
18 38
‘ 19 39
20 4o
'lIetch Showing How Opacity Varied with Time:
l 2.0
Opacity Ml
(%)
i 1.0
". -
) 0o " : ) ‘ 1 hou;
' 0 ' Time, Hours
l -71-




SUMMARY QF VISIBLE EMISSIONS

l TABLE .35
ate: May 22, 1980 Type of Plant:
Type of Discharge: stack

Gypsum Processing Facility

Location of Discharge:

Rock Dryer Baghouse

leight of Point of Discharge: 8' above roof Description of Sky: Partly Cloudy
ind Direction: Southeast Wind Velocity: 5=10 mph
Color of Plume: White Detached Plume: NO
bserver No.: Duration of Observation: 0849-1426 Runs 2-3
Qistance from Observer to Discharge Point: 50 feet
irection of Observer from Discharge Point: South
eight of Observation Point: 6 feét
iescription of Background: cloudy sky

SUMMARY OF AVERAGE OPACITY

Set Time Opacity Set Time Opacity
Number Start End Sum Average Number Start End Sum Average
1 .
1 0849 1855 15 0.6 21 1248 1254 0 0.0
2 0855 0901 5 0.2 22 1254 1300 0 0.0
'3 0901 0907 10 0.4 23 1300 1306 0 0.0
4 0907 0913 0. 0.0 2} 1306 1312 0 0.0
5 0913 1919 10 0.4 25 1312 1318 0 0.0
6 0919 0925 0 0.0 26 1318 1324 0 0.0
7 0925 0931 5 0.2 27 1324 1330 0 0.0
8 0931 0937 0 0.0 28 1330 1336 0 0.0
9 0937 0943 5 0.2 29 1336 1342 0 0.0
10 0943 0949 0 0.0 30 1342 1348 0 0.0
" 0949 0955 0 0.0 31 1348 1354 0 0.0
12 0955 1001 10 0.4 32. 1354 1400 0 0.0
13 1001 1007 0 0.0 33 1400 1406 0 00
14 1007 1013 5 0.2 - 34 1406 1412 0 0.0
15 1013 1019 5 0.2 35 1412 1418 0 0.0
W 16 1419 1025 5 0.2 36 1418 1424 0 0.0
17 1025 1028 0 0.0 37 1424 1426 0 0.0
18 1230 1236 0 0.0 38
19 1236 1242 0 0.0 39
20 1242 1248 0 0.0 Lo
‘lketch Showing How Opacity Varied with Time:
l 0.8
Opacity
(2) 0.6
0.4
0.2
i : 1 L $
0 1 hour - 2 hours 3 hours 4 hours

Time, Hours
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'SUMMARY OF VISIBLE EMISSIONS

.JBte= May 27, 1980
Type of Discharge:  5Stack

TABLE 36

Type of Plant: Gypsum Processing Facility

Location of Discharge: Stucco Baghouse

eight of Point of Discharge: 6' above roof pescription of Sky: Clear
ind Direction: Southwest Wind Velocity:
Color of Plume: White Detached Plume: No
ﬁbserver No.: . Duration of Observation: 1330-1705 Runs 1-3
istance from Observer to Discharge Point: 20 feet
irection of Observer from Discharge Point: West
Height of Observation Point: roof level
‘l)escription of Background: clear

SUMMARY OF AVERAGE OPACITY

Set Time Opacity Set Time Opagity
Number Start End Sum Average Number Start End Sum Average
1 1330 1336 90 3.8 21 1605 1611 95 4.0
2 1336 1342 95 - 4,0 22 1611 1617 70 2.9
'3 1342 1348 70 2.9 23 1617 1623 90 3.8
4 1348 1354 110 - 4.6 24 1623 1629 100 4.2
5 1354 1400 | 115 4.8 25 1629 1635 75 3.1
6 1400 1506 | 120 5.0 26 1635 1641 75 3.1
7 1406 1412 60 2.5 27 1641 1647 90 3.8
8 1412 1418 75 3.1 28 1647 1653 100 4.2
9 1418 1424 60 2.5 29 1653 1659 95 4.0
10 1424 1430 75 3.1 30 1659 1705 85 3.5
1 1440 1446 Lo 1.7 31
12 1446 1452 45 1.9 32.
13 1452 1458 60 2.5 33
14 1458 1504 80 3.3 .34
15 1504 1510 85 3.5 35
16 1510 1516 55 2.3 36
- 17 1516 1522 | 110 4.6 37
18 1522 1528 105 L. 4 38
" 19 1528 1534 65 2.7 39
20 1534 1540 | 100 4.2 )
.lketch Showing How Opacity Varied with Time:
Il 5.0
Opacit | [
?Z) Y 3-75; r—\_‘D_r— _mL_
i 2.5 oo [ i L
[ —
1.25
1 - 2 4 N a2
0 1-hour 2 hours 3 hours

Time, Hours
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Mean Fugitive Emission Values (% Fregqguency Emission)

WADIEN

Table 37

For Three Tests at Each Location

Test

Test
Test
Test
Site

Test

Test
Test
Test
Site

Test

Test
Test
Tesgt
Site

Test

Test
Test
Test
Site

Test

Test
Site

Board End Sawing -

Score Wheel

B WN

ean

Admix Conveyor

B WM

ean

Test Mean

37.5
35.8
19,2
30.8

Test Mean

= Nolaloel
L
OO0 Oo

Test Mean

[=Na oo

oo o

Fiberglass Shredder

=Wk

ean

Test Mean

0.13
0.22
0.22
0.19

Vermiculite Addition

Mean

~74-

Test Mean

65.5
65.5




APPENDIX A
RAW TEST DATA




i
|
1
i
!
i
|
|
i
i
i
|
1
I
i
I
i
i
\!

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

INSIDE OF FAR WALL TO
OUTSIDE OF PORT. (DISTANCE A)

INSIDE OF NEAR WALL TO / Vs
OUTSIOE OF PORT, (DISTANCE By % 9’43.
STACK 1.D.. {DISTANCE A - DISTANCE Bi N o~

NEAREST UPSTREAM DISTURBANCE

NEAREST DOWNSTREAN)ID ’LRBANCE /S
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
| TRAVERSE : PRODUCT OF TRAVERSE POINT LOCAY 10N
| POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF PORT
, NUMBER OF STACK 1.D. STACK 1.D. {TO NEAREST 1 B INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
— " 1 o ! P
X [ ] o4 | [y L7 | 27 3
=N T JEZY, iz
B 3 a9k 33 &
FJ
‘ Ll‘ : L7270 S / a\‘i // 5
| e 'y !
5| .354 /0 Y4 /2 Vs
L1 956 | /75 / L&
|
!
_'i_
: |
A-1




)

/;l

PRELIMINARY VELOCITY TRAVERSE

PLANT C2C9 lCL gQ hdL

DATE____ S -{9-80 _
LOCATION —Calciaer 2, (oof

STACK LD.
BAROMETRIC PRESSURE. in. Mg
STACK GAUGE PRESSURE, in. Hy0 == o2 +>

OPERATORS_O_AJ&#ELy_e_ SCHEMATIC OF TRAVERSE POINT LAYOUT

| TRAVERSE VELOCITY STACK Cyduue. TRAVERSE VELOCITY STACK .
T . TEMPER
e A e B e/ B b
X (| [,35 | 263 | O
R [ 363 | o
3 LS 6 -2
¥ L2 éa’j +2
(L | 6.9 350 l+a
Y [ 255 |0
A 260 O
3 /. 35! 362 |2
L. 350 |-
5 [0 > %4 +a
s O.80 23S +2
AVERAGE ] AVERAGE
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'NOMOGRAPH DATA

PLANT__QO’_&. QDOhdL
oate _ 5 ~/% - §0 '
. - AJO 5 Co\\c.icly Nne.
SAMPLING LocATION ___ Caaderrmey~ .
_ Ll ‘(’
CONTROL 80X NO. M

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 AHg / .9[

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tnag | /75 °
PERCENT MOISTURE IN GAS STREAM BY VOLUME Tt | 35254
BAROMETRIC PRESSURE AT METER. in Hg P

STATIC PRESSURE IN STACK, in. Hg

(P £0.073 x STACK GAUGE PRESSURE in in. Hy0) R P DY
PS
RATIO OF STATIC PRESSURE TQ METER PRESSURE m| /.0
o a—
AVERAGE STACK TEMPERATURE. °F | T | 355
AVERAGE VELOCITY HEAD. in. H,0 Soag | /.

MAXIMUM VELOCITY HEAD. in. H,0

Smax. | /) S‘ P.S

C FACTOR 0.t

CALCULATED NOZZLE DIAMETER. in. =)

ACTUAL NOZZLE DIARETER. in : QA .
REFERENCE Ap. in. Hy0 /-7
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' TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
: ' : : /25
. MANT el (o _ 250
DATE ... o S e P EO . 2" . 3757
SAMPLING LOCATION _QM ' so
' INSIDE OF FAR WALL TO ’ ] - ‘: 625
DUTSIDE OF PORT, (DISTANCE Ay 2 Nt 247 o 750
INSIDE OF NEAR WALL TO ” . )
' OUTSIDE OF PORT, (DISTANCE B) <2y e ¥
. STACK .D.. (DISTANCE A - DISTANCE Bl /4 ’
NEAREST UPSTREAM DISTURBANCE e ™ = * D
NEAREST DOWNSTREAM DISTURBANCE L2 >3
' CALCULATOR SCHEMATIC OF SAMPLING LOCATION
' TRAVERSE PRODUCT OF TRAVERSE POINT LOCA- 10N
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF PORT -
NUMBER OF STACK 1.D. STACK 1.0. (TO NEAREST 1 8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
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DATE = - /9’ ~FO

LOCATION

STACK 1D, o T

. BAROMETRIC PRESSURE. in. Hg
STACK GAUGE PRESSURE. in. H,0

. in. « 59
OPERAroRsﬁQM&mv_SAL

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER | wipg), in.Hy0 (T,). °F

'Y pd I.r 4 333‘?—_
2| [.5 - |
| 1.6 233
s 1.b %42
< | LGS | 5456
s | 1,7 134,
& J ! tﬂ
g | 1.5 | 245
2 | 1e | Y5 |
DP are L5k

l'm o) = 234,85

AVERAGE

A=15

PRELIMINARY VELOCITY TRAVERSE

SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (ap). in.Hz0 (Ty). °F
s oL 1,4 300
s | 1,45 ZEep 320
41 1,651 32
<! .75 | 240
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71 1. b AT
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'NOMOGRAPH DATA

PLANT M@@%@z A,

. DATE <L-20-20

SAMPLING LOCATION ___QMM d

CONTROL BOX NO.

‘
®

CALIBRATED PRESSURE DIFFERENTIAL ACI;NJSS

ORIFICE. in. Hy0 AHg .l S 2oS
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tn w | oo

PERCENT MOISTURE IN GAS STREAM BY VOLUME | B | 2z %

BAROMETRIC PRESSURE AT METER. in Hg P,

STATIC PRESSURE IN STACK. in. Hg

(Pp+0.073 x STACK GAUGE PRESSURE in in. HyO) - P

RATIO OF STATIC PRESSURE TO METER PRESSURE o | O
AVERAGE STACK TEMPERATURE. °F L
AVERAGE VELOCITY HEAD. in. Hy0 Mg

MAXIMUM VELOCITY HEAD. in. H,0 3P rax

C FACTOR . , 5/
CALCULATED NOZZLE DIAMETER. in. _
ACTUAL NOZZLE DIAMETER. in. a2 2%
REFERENCE 3p. in. Hy0 Py
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'NOMOGRAPH DATA

PLANT 69!9, BW\J

DATE 5‘//9 /@O
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. CONTROL 80X NO. A/u*‘ed\ ¥5

-
‘;\.. & . o ,, “T
CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. Hy0 ' e | [,808
[ 4
- AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Togwe, | o
| : V2o
PERCENT MOISTURE IN GAS STREAM BY VOLUME A '
BAROMETRIC PRESSURE AT METER. in Hg Pp '
STATIC PRESSURE IN STACK. in. Hg )
(Pp£0.073 x STACK GAUGE PRESSURE in in. H0) P
. Ps
RATIO OF STATIC PRESSURE TO METER PRESSURE P | No)
AV ACK TEMPERATURE, °F T .
ERAGE ST S, |33 7
AVERAGE VELOCITY HEAD. in. H)0 M. |} g(,
[
MAXIMUM VELOCITY HEAD. in. H,0 S, | [ 7 5
. A
C FACTOR
: 59
CALCULATED NOZZLE DIAMETER. in. 230
ACTUAL NOZZLE DIAMETER. in. g 190
REFERENCE sp. in. H20 % 3 2
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/43 TRAVFRSE POlNT LOCATION FOR CIRCULAR DUCTS
e ." ' - b
l PLANT Go 14 )3oAaL ~ EPA o y
DATE . .. §5=2.1-80
SAMPLING LOCATION eb" et reo? L2
INSIDE-OF FAR WALL TO
t OUTSIDE OF PORT, (DISTANCE A __<3 L’

INSIDE OF NEAR WALL TO a3 /z_ ~ . i v ' "
QUTSIDE OF PORT. (DISTANCE B - Dus

STACK 1.0.. (DISTANCE A - DISTANCE B 2T Yz =G 2R7 / . <ollector

NEAREST UPSTREAM DISTURBANCE _%ﬁ,r_l_‘i}_

-’-lf"
NEAREST DOWNS AMD TURBANCE 35" M
CALCULATOR I SCHEMATI ING LOCATION [_© .
TRAVERSE . PRODUCT OF TRAVERSE POINT LOCAS ION
POINT FRACTION by /A COLUMNS 2 AND 3 FROM OUTSIDE OF PORT
, NUMBER OF STACK.1.D. - STACK i.D. {TO NEAREST l/ﬂ INCH) DISTANCE B (SUM OF COLUMNS 4 & 5
i W ' i v ;"
aXY 1A 275" Yo, 3 /2 4
. 7 09 : | o ! e éa
' 3 085 2 \ 5 /a
4 | s 3 % \ b 7/ |
l P 5 s 1bq /s \ B /a "
‘ N .
‘__ 6 270 6 ‘/"L
7 183 7 3/4 V] Y
l ¢ . D7 fO /4 1D 3/
| 9 i L b2xs 17 Ve 20 /B
' o~ 717 19 3/ | 23 Y
i) 18 21~ I 25
i kA , 83) 22 78 2.6 /3
N T 815 | 24 Y8 27 %
1Y T 25 Y8 L 28 5/8
l s . 951 | 26 V8 23 ‘/8
L1k 984 | A 2.7 . 30 Yz
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STACK GAUGE PRESSURE, in. H,0'

" operaTors _{M af:l'_e_#nl:rmlsi_‘

|55$9

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER Bpg ), in. H20 th}. °F

L M [ 8o
2 ) 193
> ez 200
Y 14 o0
s 1 .90 200
b Ne) 199
7 | 1. 198
8 .35 11129
9 |.$ 199
10 Ir "! ki q
/1 L3S | 19
)2 L= 198
3 -1 8 /97
41,97 197
S oS | 196
Jb .85 |1 196
y Sel= .92 A4
T o) 1175
AVERAGE Ny

A"57_., <

, 473
1 qe8
3.7 - W86 e
: PRELIMINARY VELOCITY TRAVERSE -
- PLANT ~E
DATE S-2(-80
wocation ___Rock Prver Outfet ..
STACK 1.0 F272%: ~ 38
BAROMETRIC PRESSURE. in. Hg _ ‘
A)

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK .
POINT HEAD TEMPERATURE
NUMBER Qpg . inHp0 (T, °F

Y 20 |87

Z 2s /96

3 .35 | 196

4 943 | 28

si. .88 | 119

e | Lo | )99

Vi .2 200 |
23 l.2 7.00

1 | Y Zoa |
10 [ 2.0/ -
I 1.2 20¢

/12 .1 701

121 .96 200

14 , B8 200
= | 87 200
12 68 200

AVERAGE
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~ CONTROL 80X NO.

'NOMOGRAPH DATA

PLANT Go,a‘ éonal ~ EPA ,

DATE S-21-80

SAMPLING LOCATION _M_Eq&.&&:{'{ et

|2o5

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. Hy0 aHg 1.89
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tmavg, 100
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo 10,05
L]

BAROMETRIC PRESSURE AT METER, in. Hg Py

STATIC PRESSURE IN STACK, in. Hg

(Pp20.073 x STACK GAUGE PRESSURE in in. H30) Py

P, '
RATIO OF STATIC PRESSURE TO METER PRESSURE Pa | O
AVERAGE STACK TEMPERATURE, °F T,
ae | 197.5

AVERAGE VELOCITY HEAD, in. H,0 Ao | 92
MAXIMUM VELOCITY HEAD, in. Hy0 Sona | |5

C FACTOR : 1.0

CALCULATED NOZZLE DIAMETER, in. ' 17

TER, in,
ACTUAL NOZZLE DIAMETER, in .190
REFERENCE Ap, in. Hy0 16
— i
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SUMMARY
RECORD OF VISISLE EMISSIONS

. Type of Plant Gypsum | B.,\.ldxg Procfucfs - Date -

T4 CTS Hours of Observation

Company Hame Gotb H

Plant Address U)Jmm?:fm Al Qm' [t Observer

Type of Discharge STACK . OTHER

Discharge Location fac_g Deicn  ure

Height of Point of Discharge -«..ﬁ‘

Observer's Locatwn .
)

Distance to Discharge Point -~ /5

)
Height of Observation Point j'

' Direction from Discharge Point Sl of S-(—:.ct/

Background Descripticn Clczr Plye S#q_ ‘L ShL.Gz S&ta.cC
Weather:/ Clear Overcast ° Partly Cloudy Other Sky Color _Bfye

B r .
Wind Direction Qb f tde, & Wind Velocity S5~ /& mi/hr
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Plume Disporsion Behavior: Looping  Coning (Famning”
Lofting Fumigating Other

Estimated Distance Plune Visible 3 ~7

A-85
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APPENDIX B

LABORATORY REPORTS




-

ANALYTICAL DATA

PLANT_C:_Ql&._QJ.Qad.— COMMENTS:

oare __ S = /FZ-80

SAMPLING LOCATION ﬁﬁ( % lﬁ—dﬁi‘a e_
SAMPLE TYPE

runnumstr___ _Oh €.

SAMPLE 80X NUMBER ___7

cLeanvpmay O e,/

FRONT HALF 00" LABORATORY RESULTS
ooas
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS).  CONTAINER Seo \ -_mg
FLASK. FRONT HALF OF FILTER HOLDER
FILTER NUMBER 32504 3- A container OO TS mg
A g7 : '
4
s
FRONT HALF SUBTOTAL m
BACK HALF
(MPINGER 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 g
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
—
TOTAL WEIGHT mg
MOISTURE
IMPINGERS
FINAL VOLUME 4_.‘;5.'_‘./ mh
INITIAL VOLUME j___o__% m
NET VOLUME 3¢ m
SILICA GEL s
FINAL WEIGHT =25 ¢ g
ITIAL WEIGHT 0 Qg .
NET VEIGHT 5S¢ p toraunoisture___ 6 7

SUBTOTAL . ¢

B-1




ANALYTICAL DATA

PLANT __ GQL&,_&Q_Q_—& COMMENTS.

DATE g -20 -80

saveLing ocangn _ 22 2 Cel. Tk
SAMPLE TYPE ég.r;:l: redale o

RUN NUMBER -—rt\) O

SAMPL.E BOX NUMBER

\
cLeanwpmay O 70| II/TY;\/&/

FRONT HALF LABORATORY RESUL:L’L -\-o\_
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), contamer O 62, _Seo \ a\o . mg
FLASK. FRONT HALF OF FILTER HOLDER
riLer nneer EO 7/ CONTAINER _O0 9T & mg
RA8030 - '
QA309
FRONT HALF SUBTOTAL e
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER me
IMPINGERS. CONNECTORS. AND BACK ETHER-CHLOROF ORM
HALF OF FILTER HOLDER - - EXTRACTION mg
ACETONE WASN OF IMPINGERS. CONNECTORS, CONTAINER mg:
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
MOISTURE ,
IMPINGERS
FINAL VOLUME .5$_3. mi 3 é s
INITSAL VOLUME 20 0 mi /7
NETVOLUME 363 ml ETS_
SILICA GEL .
FINAL WEIGHT =2 /7 4 [ 3
'J'e'?ﬁ'élﬁﬁ'f" / : : TOTAL MOISTURE Y. 12 1

SUBTOTAL g




ANALYTICAL DATA

PLANT-@QLL_EEE&__ COMMENTS:

DATE 5 <20 D
SAMPLING LOCATION _':ﬁ;g_&‘ls_d*{_"& Talkk
SAMPLE rvps

RUN NUMBER 1IN Y€ D2

SAMPLE BOX NUMBER
cLEan upmay __OAJE I T/ Fr_\’L&

LABORATORY RESULTS

FRONT HALF
ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS).  CONTAINER _DOF 03 S@% (a6
FLASK. FRONT HALF OF FILTER HOLDER
FILTER NUMBER __ KRIDD7  contamer LREE” mg
pw i 4 Qgﬁg : '
ATORQ
FRONT HALF SUBTOTAL g
BACK HALF
IMPINGER CONTENTS AND WATER WASHOF CONTAINER - —- mg_ .
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLORDFORM -
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 ng
MOISTURE
IMPINGERS
FINAL VOLUME S04 m
INITIAL VOLUME _20 O mt
NEY VOLUME _ 392 nl
SILICA GEL
FINAL WEIGHT _é_OJ_" e & -
',:‘E';‘:'g,gﬁ‘,“"‘ ——Q'%-T " —} ToTALWOSTRE 35 2- 7 ¢

SUBTOTAL e

B-3




ANALYTICAL DATA

PLANT. @Q 4 _E)Q_QSL.___ COMMENTS:
DATE -15-80

SAMPLING LOCATION __.Lﬁr_\.f.;dy.h& outtk

SAMPLE TYPE
RUNNUMBER___QhQ

SAMPLE BOX NUMBER
CLEAN UP mw

FRONT HALF LABORATORY RESULTS
AETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS,  CONTANERQOG 6% B4 S  m
FLASK. FRONT HALF OF FILTER HOLDER
FILTER NUMBER 2706%9 contamer OOGY/ 4.9 -
FRONT HALF SUBTOTAL __ 095 o
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 83:S m
MOISTURE
IMPINGERS
FivaL voLume 318 _ i
INITIAL VOLUME ml
NET VOLUME il
SILICA GEL
FINAL WEIGHT 4.0 ¢ L |
iINITIAL WEIGH . _— ' .
J‘S'E.ﬁﬁf T D : : TOTAL HOISTURE___ Sod R,

SUBTOTAL e 8

B-4




ANALYTICAL DATA

pLant Gold Bovn g ;B(g% Prod e ke

DATE S-20 ~-YS

COMMENTS.

SAMPLING LOCATION _Z_G:«.Lc_d;ue_ﬂ& lek

SAMPLE TYPE ___ e ficnla be

RUN NUMBER - 2
SAMPLE BOX NUMBER

CLEAN UP MAN _(eh.‘s{-uf\ { Meder

FRONT HALF

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

FLASK. FRONT HALF OF FILTER HOLDER

FILTERNUMBER _d SO3/

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

FiNAL voLumE (O8O

INITIAL VOLUME _%_ mi
NET VOLUME __ 820  ml

SILICA GEL ,
FINAL WEIGHT _ 34%.3 ¢ t
INIT'AL WEIGHT 300 ¢ t
NET WEIGHT ! : ———t

LABORATORY RESULTS
CONTAINER _009 &S~ #3. 3 mg
CONTAINER _O0F 85 57.% mg

FRONT HALF SUBTOTAL D E o

CONTAINER — — — __ mg
ETHER-CHLOROF ORM .
EXTRACTION mg
CONTAINER mg
BACK HALF SUBTOTAL -
TOTAL WEIGHT 99: % _m

TOTAL MOISTURE 76 4.3
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ANALYTICAL DATA

PLANT

Gold Bound - £PA

atE.__S - 22 -80

SAMPLING LOCATION _Ca.(_r.i;ut.e__‘&f_'f et

SAMPLE TVPE
RUN NUMBER

SAMPLE 80X NuMBER ___1 2205~

CLEAN UP MAN

FRONT HALF

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

FLASK. FRONT HALF OF FILTER HOLDER
120327

FILTER NUMBER

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

FINAL VOLUME _[ 170 m
INITIAL VOLUME _2 €0 ml
NETvoLume 970 mi

SILICA GEL ' 3
FINAL WEIGHT ﬁ%: g8 ——t¢
INITIAL WEIGHT E ——1t
4

NET WEIGHT 193 ¢

COMMENTS:

SUBTOTAL ———— ¢

B-6

LABORATORY RESULTS
CONTAINER OO le = Q'—" mg
CONTAINER ©0989 780 n
FRONT HALF SUBTOTAL ___ /0% 7 o
CONTAINER ===~ g

ETHER-CHLOROFORM

EXTRACTION — me
CONTAINER ng
BACK HALF SUBTOTAL mg
TOTAL WEIGHT e

ToTAL MoisTlRE. 989,73 e




ANALYTICAL DATA

PLANT i; COMMENTS:
DATE 5- 5“ - -

SAMPLING LOCM s

SAMPLE TYPE e o

RUN NUMBER on €.
SAMPLE BOX NUMBER £

CLEAN UP MAN AW v
FRONT HALF DO1TY LABORATORY RESULTS
— 007, &g
ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS).  CONTAER 0O G 1/ mg
FLASK. FRONT HALF OF FILTER HOLDER
FILTER NUMBER A60/7 CONTAINER OO 79 3 mg
A80/F : '
A80/7
FRONT HALF SUBTOTAL mg
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. CONNECTORS, CONTAINER g
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
MOISTURE .
IMPINCERS
FivaL voLume R 2 mi
INITIAL VOLUME _ 2O O mi
NETVOLUME € m
SILICA GEL
FINAL wEIGHT R[4 .
INTIAL WEIGHT 20D ¢ ¢ .
NET WEIGHT i 4 : ¢ JOTAL MOISTURE /00. 3

SUBTOTAL e @
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ANALYTICAL DATA

PLANT
DATE

5 -2 -XD .

RUN NUMBER 7 2 0

SAMPLE BOX NUMBER

CLEAN-UP MAN

FRONT HALF

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

FLASK, FRONT HALF OF FILTER HOLDER

FILTER NumBer 28036

280.37
88037

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
FINAL VOLUME ﬁ_ ml
INTIAL YoLumE =200
NETVOLUME @4 mi
SILICA GEL
FINAL WEIGHT AL g 8
INITIAL WEIGHT 00 ¢ _ ¢
g 3

NET WEIGHT
‘ SUBTOTAL

COMMENTS:

/j:,[d

SAMPLING LOCATION =)
SAMPLE TYPE G "

LABORATORY RESULTS
CONTAINER mg
CONTAINER ©Q 80 { mg
A0 03
OO0 B0 \f
FRONT HALF SUBTOTAL mg
CONTAINER mg
ETHER-CHLOROFORM
EXTRACTION mg
CONTAINER mg
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
ToTaLmoisToRE__ /O 5. X ¢




ANALYTICAL DATA

PLANT__C’Z.Q.LCQ._&D_’:\.CL__ COMMENTS:

BATE .S —-33 — XD .

SAMPLING LOCATION _p_&m.t"c Dry€r jﬁce)(_./
SAMPLE TYPE & V\‘b'&..s.&”“-'

RUN NUMBER Threl

SAMPLE BOX NUMBER L

cLeanveman O Ale /7

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS), CONTAINER mg
FLASK. FRONT HALF OF FILTER SOLDER
FILTER NUMBER _ABOZE CONTAINER me
A5033 '
AFIAY
FRONT HALF SUBTOTAL 5
BACK HALF
IMPINGER CONTENTS AND WATER WASMOF - -~ CONTAINER - -
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 ng
TOTAL WEIGHT mg
MOISTURE
IMPINGERS
FINAL VOLUME __ 2 @6 mi
INITIAL VOLUME :ﬁ?ml
NET VOLUNME mi
SILICA GEL
FINAL WEIGHT % 16 ¢ t
INITIAL WEIGHT 200 ¢ ¢ ‘
' SUBTOTAL ——— ¢
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ANALYTICAL DATA

PLANT GJA Bonch - EPA

DATE s-2]- 80

COMMENTS:

SAMPLING LOCATION _.ﬂ.s.a&__'/_z__ou.f'l et

SAMPLE IYPE
RUN NUMBER '

SAMPLE BOX NUMBER ] 20 S

ceanwpnan__Meeter / Dolurow sk

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

FLASK. FRONT HALF OF FILTER HOLDER

FILTER NUMBER 4 3Q 3 3

BACK HALF

(MPINGER CONTENTS AND WATER WASK OF — *

IMPINGERS. CONNECTORS, AND BACK™ :
HALF OF FILTER HOLDER

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

MOISTURE
IMPINGERS
FnaLvoLowe LT m
INITIAL VOLUME ﬁgﬂ mt
NET VOLUME ml
SILICA GEL
FinaL welGHT 22077 ¢ t
INITIAL WEIGHT 200 ¢ ¢
NET WEIGHT 0.1 ¢ t

SUBTOTAL

LABORATORY RESULTS
contammer 00974 307 ne
CONTAINER 003G G oL &£2,0 me
FRONT HALF SUBTOTAL 93.7) mg
CONTAINER g
ETHER-CHLOROFORM

EXTRACTION
CONTAINER mg
BACK HALF SUBTGTAL v
TOTAL WEIGHT 93

1oTALMosTURE /0 8. 7




ANALYTICAL DATA

PLANT Goﬂ 50_&4 - E /7 A COMMENTS:
oare__S—22 =80

SAMPLING LOCATION _B.QEE_QF{L":_QUH et
SAMPLE TYPE _Qaf‘f‘ fealat

RUN NUMBER 2

‘saMPLE BOX NumBeR L 20 S ,
cLean up man M gg"‘eo" pra [:rg_ggsk:/ﬁq [ston

FRONT HALF

LABORATORY RESULTS

3.2

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS).  CONTANER /D09 7.5 mg
FLASK. FRONT HALF OF FILTER HOLDER
FILTER uMBeR 2035 CONTAINER ' 43.% m
FRONT HALF SUBTGTAL 5.6 .
BACK HALF
IMPINGER CONTENTS AND WATER WASHOF- -~ ----~ - CONTAINER —— mp
IMPINGERS, CONNECTORS, AND BACK - - ETHER-CHLOROFORM :
HALF OF FILTER HOLDER EXTRACTION e
ACETONE WASH OF INPINGERS. CONNECTORS. CONTAINER ne
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
- , e
TOTAL WEIGHT S m

MOISTURE

IMPINGERS |
FINAL VOLUME ™ oM
INITIAL VOLUME m J06d
NET VOLUME ml JOY. O ™)

SILICA GEL —
FINAL WEIGHT _a&_;-'_z_’_f';_é ¢
INITIAL WEIGHT ¢ ¢
NET WEIGHT e 57

SUBTOTAL ¢

B~11
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ANALYTICAL DATA

eant__(ooldd  Pon A COMMENTS:

DATE S22-R0

SAMPLING LOCATION w Q"K“‘{'

sampee Tvpe P ot
RUN NUMBER 3
SAMPLE BOX NUMBER

cLEAN P AN __EF 2 o o e

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE. PROBE., CYCLONE (BYPASS).  CONTAINER (4.9 mg
FLASK. FRONT HALF OF FILTER HOLDER
FiLTeR umer L 80/ - CONTAINER _ F2:0 m
FRONT HALF SUBTOTAL &7. T
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF - -~ CONTAINER _m-
IMPINGERS. CONNECTORS. AND BACK—:-- -~ ETNER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF (MPINGERS. CONNECTORS. CONTAINER _mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
TOTAL WEIGHT S99 m
MOISTURE
IMPINGERS
FINAL VOLUME A 77t
INITIAL VOLUME _A 22 __m
NETVOLUME __ 94 ml
SILICA GEL
FINAL WEIGHT 3%-;” ¢ ¢
1AL WEIGHT : ,
oy : : TotaLwostuRe____// 45 @

SUBTOTAL ¢
B~12
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APPENDIX C

SAMPLE CALCULATIONS




SAMPLE CALCULATIONS

Test Run 1 ROCK DRYER INLET

1. Volume of dry gas sampled at standard conditions (68°F, 29.32
in. Hg), dscf.

AH
17.647 x Y x Vm X ( Pb + 3.5 )
v
m(std) »
(t, + 460 )
1.05 50.93
17.647 x 0.989 x 55.50 x( 3017+ )
Vm(std) =
( 1154+ u60)
Where:
Vm(std) a  Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, dscf.
Vo = Volume of gas sample measured by the dry gas meter at
' meter conditions, dcf.
Pb =  Barometric pressure, in. Hg.
OH =  Average pressure drop across the orifice meter,
in. H2°°
T = Average dry gas meter temperature, °F.
17.647 =  Factor that includes ratio of standard temperature

~ (528°R) 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 conditions, scf.

Y.y (std) = (0.04707 x v} + (0.04715 x W )
= + . . a 4,
Y, (std) (0.04707 x 89. ) + (0.04715 x 11.8 ] 4.75
Whete:
Vw(std) = Volume of water vapor in the gas sample corrected to
standard conditions, scf.
Vwc = Volume of liquid condensed in impingers, mi.

c-1
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-/

Moisture content.

-. - ‘ _4 - a -
— Ny
N '

Mole fraction of dry

- MR

Dry molecular weight

Weight of water vapor collected in silica gel, g.

Factor which includes the density of water -
(0.002201 1b/m1), the molecular weight of water

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

[21.85 (in, Ag) (ft3}/(Ib-mole) (°R)] ; absoiute
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)/(1b-mole) (°R)], absolute
temperature at standard conditions ZSZBOR), absolute
pressure at standard conditions (29.92 in. Hg), and
453.6 g/1b, ftd/g.

vw(std)

vw(std). * Va(std)

275 =  0.085
L.75 + 50.93

Prdportion of water vapor, by volume, in the gas
stream, dimensionless.

gas.
1 - Bws

1 - .085 = 0.915

Mole fraction of dry gas, dimensionless

of gas stream, 1b/1b-mole.

0.h40(%C0,) + 0.320 (30,) + 0.280 (zN2 + % C0)

c-2




MW

Where:

MW

2802
202

N

2C0
0. 440
0.320

0.280

6. Actual molecular

MW
S
MW

-]

Where:
MW
5

18

Vs

(0.440 x 1.9 )+ (0.320 x 17.8 ) +[0.280 ( 80.3+ 0.0 )]

29.02"

Dry molecular weight, 1b/ib-mole.

Percent carbon dixoide by volume, dry basis.
Percent oxygen by volume, dry basis.

Percent nitrogen by voiume, dry basis.

Percant .carbon monoxide by volume, dry basis.

Molecular weight of carbon dioxide, divided by 100. -

Molecular weight of oxygen, divided by 1Q0.

Molecular weight of nitrogen or carbon monoxide,
divided by 100.

weight of gas stream (wet basis), 1b/Ib-mole.

(i, x M)y + D8 (-n)]

(29.02 x .915) +[18 (1 - 915 ]
28.08

Molecular weight of wet gas, 1b/Ib-mole.

Molecular weight of water, 1b/lb-mole.

7. Average velocity of gas stream at actua! conditions, ft/sec.

T |
s (avg)
85.49 x Cp x (¥ &7p) J

avg. x =
PS' X m..IS

c-3
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8.

9.

Average gas stream

% (std)

U (std) -

wWhere:
Qs(std)

A
s

1058.8

675.

¥

85.49 x 0.840 x1.15 «x [30.03 =

73.8

Average gas stream velocity, ft/sec.

Pitot tube constant, ft/sec X

Ib/ib-mole) {in.Hg) | %
R in. Hzo *

Pitot tube coefficient, dimensionliess.
Velocity head of stack gas, in HZO‘

~ Absolute gas stream temperature, °R.

Absolute gas stack pressure, in. Hg.

dry volumetric flow rates, dscf/min.

1058.8 x v, x A x My x P

Ts

1058.8 x 73.8 x 3.55 x 0.915 x 30.03

S

11,280.

25.08 ]

Volumetric flow rate of dry stack gas, corrected to

standard conditions, dscf/min.

Cross—sectional area of stack, th.

Factor which includes standard temperature (SZSOR),
standard pressure (29.92 in. Hg), and 60 sec/min,

(OR) (sec)
(in. Hg){min)

Isokinetic variation calculated from intermediate values, percent.

c-4




10.

11.

Where:

17.316

‘7.316 X Ts x Vm(std)

v, x 8 x PS X Md x (D

2
o

17.316 x 675. x 50.93
73.8 X 96.0 x 30.03x .915 x (.175 )=

99.8

Percent of isokinetic sampling.
Total sampling time, minutes.
Diameter of nozzle, inches.

Factor which includes standard temperature (528°R),
standard pressure (29.92 in. Hﬂ)’ the formula for
calculating area of circle 17D , conversion of
square feet to square inches ( 144), conversion of
seconds to minutes (60), and conversion to

percent (100), (in. Hg) {in2) (min) .

(°R) (Ft?) (sec)

Particulate concentration, gr/dscf.

0.015432

Particulate

PMRt

0.015432 x Ht

Vm(std)
167,176.2 = 50.7
50.93 '

0.015432

Particulate concentration, gr/dscf.
Total weight of particulate caught by train, mg.

Conversion factor of gr/mg.

mass emission rate, lb/hr.

0.0085714 x C1 b Qs(std)

0.0085714 x 50.66 x 11,300. = 4,900,

C-5




Where:

PMRt

0.0085714

Particulate mass emission rate, 1b/hr.

Conversion factor relating minutes to hours (60), and
grains to pounds (7,000),(1b) (min)/(gr) (hr).

C-6
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EQUIPMENT CALIBRATION DATA
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Cﬁhéﬂ,uj‘ﬂ o %?}f/

Date 7/’57/ go

£ R

Box No._ % /e 5

3o.07
Barometric pressure, Py = __ _in. Hg Dry gas meter No.
Temperatt;l;_
Drifice . Ges volume[Gas volume Wet test Dry gas metler
metor | WEL test dry gas A A bk A
manofete meter meter Meter |[Inlet|OutletjAverage| ..
setting, Time
aH, Vies V4. twe tdis| tdos td, 8,
in. 120 ft3 ftd °F °F { °F °F  {min | ¥y 2Hp
% . e EEEEE
0.5 S ‘;‘}‘;,‘?,Zf £ W’;, ° 9s— | 7623 |2 17|0e78 1 7357
TR
1.0 5 (938 W2d | sa TN | 9833 | g.22)e03] 1878
27 10 03395 | & VTSN 007 |rsnga |roo4] 1. g99
M et 10 3;’:: ;552 73 :aﬂéc;{ 7a 73‘71 (o} 35 t3.67 |hoet] g.06/
6.0 10
8.0 10 LooZ
¥
; Average noep| 7193/
Calculations
Y &Hp
" Vu Pp (tq + 460) 0.0317 &i [(cw + 460) e]z
&4 =
" - vg(Po + 1—-—3.6) (t,, + 450) Py (tg + 460) v,
Sie3r3iCor=5 FOISEE o {#4-:;.17 )
0.5 | 0.0368 |ius.10.,-5047 <9978 m-w-mnw 7 is s 1725~
1.0 0.0737 -5'53’-3_"5".'{07‘_;‘:5 t-ec3 rﬂ‘&-"_’ﬁ"g-:‘;ﬂ”? -_{‘;_4;?'-74- ’ 596
Ly - Fordd = 5 x5 . -
20 | 0047 pRer-peer-io oot L SHIST peonad FRR IS 1549
; - NS - ACtite il et f=2 A0 -,
M 0. 2§4 ,_)E:{f\_! \.;)‘ao’:;.?- =) f!f-'ﬁ/ & r.;;:?fﬁ::;aao’? T~ f3-l=7 c-?f‘rbl
6.0 0.431] /}p"g’ /ool A /v 98¢
B.O 0.588
y = Ratio of accuracy of wet test nieter to dry test meter. Tolerance = % 0.0]
tHp = Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92

inches of mercury, in. Hz0.

D-1

Tolerance - £ 0.15




D Date /-18-8° Box No._ (205
o R :
. \‘.’_,_ 30!98
- - Barometric pressure, Pp = ___.in. Hg Dry gas meter No.
Temperatﬁgg—_
I Gas volume|Gas volume| © ..+ T T T
mg;;:';igr; wet test | dry gas Het test ‘gg_-g_'a_s.__mg_g_glj__
setting meter meter Meter |[Inlet]QutletAverage Time
o, | Vw Vgs tws | tdis| tdos | tdr |,
in. 10 fe3 ft3 °F °F | °F °F min | v aHp
cel. Gsd () o3
0.5 5  loes. 039 | %° ol Tha| 73 {1243 |0 .78 419
1.0 5 (985283 | B0 |#%g ¢so| 7o [ 90 lob| / §502
2008 10 e go  [P991:5[°18,4] g3 7.5 o2 1 G 355
920 10 1Tz 79 Soga |50y | g7.00 |36 g 1,907
6.0 10
8.0 10
= "\
Average « b2 1,294 <
U .
- Calculations \\
Y &Hg
ol Vw Pp (tg + 460) 0.0317 s [{t, + 460) ¢ ]2
" T Va(Pp + ]—%”—6) (tw + 460) Py (tg + 460) v,
0.5 0.0368
1.0 0.0737
2.0 0.147
4.0 0.294
6.0 0.431
8.0 0.588

v = Ratio of accuracy of wet test meter to dry test meter. Tolerance = t 0.0]

8Hg = Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92
inches of mercury, in. Hp0. Tolerance - * 0.15




Date . 5 -2- %0 Box No. Alurcen ¥ 5
993
R Barometric pressure, P = f__m. Hg Dry gas meter lo. =
| TempcratuFé__ )
cps Gas volume]Gas volume| 7 ] T T
mg;;;;igf wet test | dry gas Wet test "Pﬁz_ﬂii_T?Ef? —_—
. meter meter Meter |InletiOutlet|Average .
setting, v v t to |t N Time
&H, w? dr W dirj ‘do» d» 8,
in. 420 ft3 ft3 °F °F | °F °F min | y sHp
S 19 ¥ . ot . e o
0.5 5 %57.393 | b3 28 g4 ] I3 1RtV 1783
. ASS o & —
1.0 s 18390 | LS |3s¢ IS (w4 | 909 11719
e s AT | o4 [ ST 87 | R0 | Le3las] | Skes
#9010 J3TWl ] d" [ wiw’ 9o | $87 l3ad lnEl | %325
6.0 10
8.0 10
Average apl 17950
Calculations
Y aHg
" Vw Pp (tq + 460) 0.0317 aH [(tw + 460) 3]2
—_— aH .
W T va(Py + —-—-]3.6) (tw + 460) Pb (tg + 460) v,
0.5 0.0368
1.0 0.0737
2.0 0.147
4.0 0.294
6.0 .43
8.0 0.588

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

6”@

D-3

Tolerance

Tolerance - * 0.15

=1 0,00

Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92
inches of mercury, in., Hy0.




Lot pauler /;344/ No Te 4/
Date __ 7/2: /@ -~ Box No, = N5
/ /_ Jo.,09
Barometric pressure, P, = ____in. Hg Dry gas meter llo.
Temperat&;é—_ ]
Orifice - G:;tvglzTe Gg:yvg:zme Wet test Dry gas meter
. LA S b
ngf??igr meler meter feter [Inlet Out?etvkverage Time
R ) Vies Vg tws tgi+] tdos tg, e,
in. 1150 ft3 ft3 °F °F | °F °F  |min | y sHp
/5213.5?- 27
0.5 5 187 330 e s | # 28 14: 97 |roogl sede
1.0 5 8% %3/4; g5~ (%90 | 91 5.7 7.7 Veee| rrar
207451 10 o I I |"®93| 9# | 2.3 |50 s 1947
L0400 10 “‘."‘;-’;':{ ? g5~ Raﬁ"" Pt 77 2.75 beood]l /T35
6.0 10
8.0 10
Average neoo) (1783
Calculations
Y sHp
A Vw Py (tq + 460) 0.0317 &t [(t, + 460) o2
" 7 va(Pp + 1—%‘_15) (tW + 460) Py (tg + 460) V.,
SHF-Dored -y OASFS Shge it . F7
0.5 0.0368 (5 g ~Fe0a-d- Y4 8 /.oy SE-Je.0l cceo ! 5 -V rerb
7.5, e Y TE Ry s~ 5.7
1.0 | 0.0737 JRTZP00% e e P *,,5" L7t
fos~ 20| 0087 _|gp ez e LT P i+ - T
o BN OB [ T s (S S S A gy
6.0 0.431
8.0 p.588 Girg liooD Aavg HT82

v = Ratio of accuracy of wet fest meter to dry test meter.

Tolerance = £ 0.0

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

inches of mercury, in. H20.

D-4
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Caiththea Tor 4?0/ é’ga
-
Date 7/ 982 Box No._T /1w
2998 £
Barometric pressure, P, = __.in. Hg Dry gas meter llo.
Temperatﬁsé_—
Orifice- G:;tv?l:Te Gaiyvglgme Het test _D(X“ggi“mgﬁgr___
manoueters o oter meter Meter [Inlet|Outlet|Average | ;.
setting, Y t s t t Time
A, Vi d» We di+| ‘do» de 8,
in. 120 ft3 ft3 °F °F | °F °F min | v sHp |
7R23. ¥/7 Yo _ CE) _ |
0.5 5 729, 03 76 95797) 94 95| 93.% t3,0/ o594 [-9+4s e
Y 3 7
1.0 5 ;f?‘z/-,]{l; ve IGZIOI ge_ 95| 977 §.36 p 9954 /93
20/ 10 ;ﬂi%gg 76 ro?rtjrr.. 9:495 29.8" Jie, 25| 9904 208
. g9 Yo ) K -
mz'o 10 ';F:_Zdv:%ig Tl wo #1197 98| 02 iR 789D a‘.“l
6.0 10
8.0 10
Lgqif| 208
Average
Calculations i
Y sHp
. vy Pp (tg + 460) 0.0317 sl [(t, + 460) o |2
H 13.6 Vd(Pb + _1;?,{5) (tw + 460) Py (tg + 460) Vy
58 . FeAv-TF -8 g W R S TR EN-Y, -
0.5 0.0368 l|sspe2p.c2-c 015~ i S58.8-255F fem 3 i
BT . e 4 [P E - T
1.0 | 0.0737 [0 iy bk srradiar TEST e
S S 2 f Pmt . s SHTES aopc LY BL-leB3 3
foo” B | OVAT N e a9 .ﬁ"?:s:;fe’.?f i N — Ak
S22 A - [ 2 rwppee 3 =iy
4,5 50 0.234 g%if’iolgf-‘c?rcf AR LS #uf.Z-;.'f.y( roeeds L ¥~ a4
6.0 0.431
8.0 0.588 4J7.9¢,4 ﬁyf_%a3

v = Ratio of accuracy of wet test meter to dry test meter. Tolerance = t Q.01 ‘

tHp = Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29,92
inches of mercury, in. Hz0. Tolerance - * 0.15




B

Date él//z/ C?O - Box Ho. ’Z'Oq
722 S
Barometric pressure, Py = .__in. lg Dry gas meter llo. Ol
Temperatﬁ;é_— o
Orifice [0S velumeiGas volume [, o= 2 & Ory gas mLter
manometor | Wet test | dry gas —_ 1. -
: meter meter Meter [Inlet|Qutlet Avcrage :
setting, v v t ¢ t t Time
aH, We de we dir| “dor dr 8.
in. 10 fe3 ft3 °F °F | °F °F min | -y tHg
T /
0.5 5.000[ 5./69 6,(,,)(’7 Fa ﬁgq 7575 |12.433
1.0 5.000 5,257 | %g7¢¢| 83 | {4 | ¥zasues
2.0 9218 /0,990] ¢piol FE | ER | e9.0 |i3.233
Q040" | 5 g0,529]| §9>65EF |E¥ | 9vac e
6.0 10
8.0 10 o
Average 152 | /. £24
Calculations
Y alla
sl __ Y P (td * 460) 0.0317 at [(t + 460) e]
R va(Po + 13%) (tw + 460) Py (td + 460) vy,
0.5 | 0.0368_ . 7831/ £ 585
1.0 | 0.0737 . 75/00 4872
2.0y 0147 . 72966 / PLS
Ao A0 | 0.294 T12E /733
6.0 0.43Y
8.0 0.588

¥ = Ratio of accuracy of wet test meter to dry fest meter. Tolerance = t 0.0l

sHg = Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92
inches of mercury, in. H0. Tolerance - * 0.15
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Date  [2e/&" Box No. oo
do0-2%
Barometric pressure, Py = __.in. Hg Dry gas meter Ho.
_ lTemperatQE?_f_ ]
Orifice- Gz;tvgl;mt'e Gg:yv;;l;me Wet test Dry gas meter |
m:::Tﬁﬁer meter meter Meter |Inlet|Outlet]Average Time
aH, 9 V. Vd» tws tdi»| tdo» td, 8,
in. 120 ftd ft3 °F °F | °F °f min | y aHp
o - 398 S5 T4 fuz 7S
0.5 5 054,332 45 | ,,;*9 b, bb 1202 {7803 Ia 7S
1.0 s |oEdd 7 "0 Y] 18,57 | 8098 jages] 1,784F
e8] Ws Pin Al | aw 145, [ 5] 90187 1500 18305
|| L
#Bz0| 10 pehbdre | Ly 92009 ) 9, ¢3]3,28].9770 1 £ 901
6.0 10 -
8.0 10
werage  |wed 18l
Calculations
Y aHp
- s - N, s okl
o Vw Pp (tg + 460) % /i o.0m7 an Tt * 460) e]z
_ ; aH . . '
aH 3.6 \(‘Yd‘sb + __13.6) (tw + 4_60) \ Py (td + 460)/{ Vi
< 7
0.5 | 0.0368 N
1.0 | 0.0737
2.0 0.147
4.0 0.294
6.0 0.431
8.0 0.588
vy = Ratio of accuracy of wet test meter to dry test meter. Tolerance = % 0.0]
8Hp = Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92

inches of mercury, in. Hp0. Tolerance - * 0.15
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z-3' 4 2 7T SO Clas.
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thorats & v -5 5 ~.

1 oraton €< Co \97 (- @ A -E.\‘r. o Jc\,.._v._,_e-lﬂ,\s 4
et b ?k . (L\Llp’\ o]

Dae_4-1%8 -8 \
e Q @ “&5 Condeval Liwx T exit r:ﬁ ‘kb‘uw.—a—'{tﬂ
JPERT : A e pt. (31e€), o
" Factor Adjus t oE
(1) CFuactor Adjustmen . | 1 @.C‘_\..e..-_.\( -\f,w.ck-ms """‘“N'Cmﬂd G 6.%. &
L0t ot Lol
Prohe | Probe 3 < f‘“ QK L2LE.  Pprobe 3
Co™ o Cpo Co=

IWCp > 0.87 01 Cp < (.84

G % ' Cp
= L= =
Cou=C sy Cadj = €5 g5y Cadi=C (5as)
= (_—""_—j—z = CL'—)-.: = C"(_.___..)_z
(0.85)° (0.85)* : (0.85)?
=C( o =C( ). =c( )

{2} Accuracy (-;_—_-\Qn(. D—e_v;'.\.'\\o.v-. acc"?;{;&'k{)

(1)  K-factor line, A/ and Ap scales

Aling Set Aff Reading
\ Nomograph L 2, Nomugraph & S
Ap =0.001; A/l = 0.} Ap=00] V.02 .99 ©.93 -\, 00 . I
Ap=01 0.0 3. a ] 1 9, % 2.6
Ap=10.0: A/ =100 Ap=1.0 "\.0Z V.07 V.06 0.99 -S4
Ap=0.1 o.l0% 0.108 6.3 q.tco oW\
Ap=0A=10 Ap =L s
pe ° Ap=08] 2- >4 2.5 3,9 2.4
P . o.vQl caea c.\obk CLOL e a0k
(b} C. 1y und Dy scales
AH Readings
C D, ts (°F) Ap \ Nomograph 1, 2, Nomograph & <
2.0 0.5 2500 002  ©.417 C.49 - Q.S o 4B 0,49
1.5 0.4 1500 0.8 8.1 3.6 2.6 9.0 2.5
1.0 0.3 1000 0.1 0.31 0.3%7Z 0.3 .21 6 .33
0.7 0.25 500 3.0 4.9 . 2 _
0.5 0.2 200 0.9 014 ‘225 : 1’2- 4,8 4.7
: ) ) . -6 o. % 0.6

>t 1,2, 4 0%
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WEIGHT TRAGCZABILITY
CERTIHFICATE

TO: WEJJ’_OA/_)_#@&(__E_____
/43¢ Lewic LameE
Wesr Ch é_m_r,_%-_&"&/—o

The Mettler balances listed below have been serviced

by our representative on (chve &Y /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: # LA
Mettler calibration date of test weights used: 1/-2%-79
National Bureau of Standards test number: _Zﬁ/__ﬁl J6~28
National Bureau of Standards test date: £-4.78

Type and serial number of balances serviced:

A lons 358106 AT 423852
L AF3XST Pred  r4ye70

rvice Rep sen% ;/LLM/Z

Mettler Instrument Corporation

LAY ~F? Box 71, Hightstown, NJ 08520
Date of Issue (808) 448-3000

D=3
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SrfaDt SoORPORATION
RUMENT / COL SULIER PAODUCTS DIVISION SYBRON CORPORATION / ARDEN. N C 28704

TAYLOA INST

REPORT OF CALIBRATION

CERTIFIED PRECISION LUALITY
Type of lnstrument

Cotolog No. 21015 Serial No. 6TF 0961

Scale and Subdivision 203 to jllOF, O.SOF

FEATURES: POTAL Iiwi=RSI0N

Results of Tests

Reoding of Temperature Correction
Thermometer IPTS-68 To 8e Applied
32.050 32,000 -.050
205,000 205.000 000
240,000 240,000 .000
274,950 275,000 +.050
310.050 310,000 -.050

1§ the correction is - the true temperature is higher than the indicoted temperature; if the correction is — the trus tem-

perature is lower than the indicated temperatura,

The following poragraph cpplies to thermometers with an ice point, The tobulated corrections apply provided the ice-point
reading, token ofter exposure for not less then 3 days to o temperature of about 25* C. (77° F) is 32,050 it
the ice-paint recding is found to be higher (or lower) than stated, all other readings will be higher {or lower) by the sams
(f the thermometer Is used or tested at a given temperoture shortly after beinp heated to o higher tempergture,

amount.

an error of (minus) —0.01° or less; for eqech 10° difference between the two temperatures, may be introduced.

We hersby certify that this thermometer is calibrated by comparison to *“working standards’ whose primary source of accuracy rests in
platinum resistance thermorneters calibrated by the National Bureau of Standards. Continuing accuracy is atsured by periodicslly sub-
mitting our platinum resistance thermometers to the National Bureau of Standards. In addition, intermediate checks are made against a

triple point of water cell, a freezing poimt of zinc cell, and a freezing point of tin cell.

Dste I Ny -~ e
PRy ey ey v . — S
Recertifiéd 6/9/77 HNo change Signed // Z//A{’ _,u,///(//

AT400L REV. 6/75
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APPENDIX E

PROJECT PARTICIPANTS

Peter J. Marks
Vice President
Laboratory Services

Barry L. Jackson
Project Manager
Air Testing

Jeffrey D. O'Neill
Project Scientist

Charles J. Dobroski, Jr.
Assistant Project Scientist

David A. Ralston
Assistant Project Scientist

Nancy R. Robertson
Senior Laboratory Technician

Paul D. Meeter
Assistant Project Scientist

Russel P, Frye
Laboratory Technician
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