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PREFACE

The work reported herein was conducted by personnel from York
Research Corporation (YRC), Radian Corporation and the United
States Environmental Protection Agency (USEPA).

The scope of the work, issued under EPA Contract Number 68-02-2819,
Work Assignment Number 29, was under the supervision of YRC
Project Director, Mr. James W. Davison. Mr. Roger A. Kniskern,
YRC Project Manager, was responsible for summarizing the test
and analytical data contained in this report. Analyses of the
samples were performed at the YRC laboratory in Stamford,
Connecticut under the direction of Mr. Robert Q. Bradley.

Mr. Michael Palazzolo of Radian Corporation was responsible for
monitoring the process operations during the testing program,
Personnel from Radian Corporation will provide the Process
Description and Operations section of this report.

Plant Manager, Robert Britt and Plant Superintendent, Michael Ward
of Gold Bond were very helpful and cooperative throughout the
test program. Their assistance is greatly appreciated.

Mr. Dennis Holzschuh of the Office of Air Quality Planning and
Standards, Emission Measurement Branch, USEPA, served as Tech-
nical Manager and was responsible for coordinating the emission
test program.
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1.0 INTRODUCTION

Section III of the Clean Air Act of 1970 charges the Adminis-
trator of the United States Environmental Protection Agency
(USEPA) with the responsibility of establishing federal stan-
dards of performance for new stationary sources which may sig-
nificantly contribute to air pollution. When promulgated,
these standards of performance for new stationary sources
(NSPS) will reflect the degree of emission limitation achiev-
able through application of the best demonstrated emission
control technology. To assemble this background information,
the USEPA utilizes emission data obtained from controlled sources
involved in the particular industry under consideration, in
this case, the gypsum industry.

éased on the above criteria, the USEPA's Office of Air Quality
Planning and Standards (OAQPS) selected Gold Bond Building
Products in Richmond, California as a site to conduct an emission
test program. York Research Corporation (YRC), under EPA
Contract Number 68-02-2819, Work Assignment 29, was requested

to conduct the test program. The results-of this program are

to provide a portion of the emission data reguired for establish-
ing the NSPS for the gypsum industry.

The #1 flash calciner at Gold Bond was tested. Emissions from
the calciner are controlled by a baghouse.

Emission sampling was conducted during the week of July 14,
1980 at the baghouse inlet and outlet using USEPA Reference
Methods. Emissions from the #1 calciner were observed during

sampling to determine opacity.

Emissions observations were also conducted at the storage

bin area.
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2,0 SUMMARY AND DISCUSSION OF TEST RESULTS

2.1 Particulate Tests

The gas stream and particulate data and results are summarized
in Tables 1 through 4. Due to technical problems (see 5.0
Sampling and Analytical Procedures) only two tests were run
simultaneously at the inlet and outlet. The sequence of testing
is shown below:

Date: 7/15 7/16 7/16 7/16
Test 1 Test 2 Test 3
Inlet 1524=1526%*
Test 1709-2016 0916-1057 1248-1412
Times
Qutlet Test run Test 1 Test 2 Test 3
Test was voided
Times 0926-~1044 1327-1517 1612-1754

replaces the
first outlet
test run

* Unit shut down

Results of these two tests are presented for comparison in
Tables 5 and 6. The baghouse removal efficiencies were calculated
from the particulate concentration. The average removal

efficiency was 99.97%.

2.2 Particle Size Distribution Tests .

The results of the particle size distribution tests are presented
in Tables 7 and 8 and Figures 2-1 and 2-2.Three test runs were
conducted at the inlet and one test run was conducted at the
outlet.

2.3 Observations of Emissions

Throughout the particulate testing, a certified observer con-
ducted visual tests to determine the opacity of the emissions
at the baghouse outlet. Average opacity readings for six

-2
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TABLE 7

PARTICLE SIZE DISTRIBUT
BAGHOUSE INLET

GOLD BCOND BUILDING PROD

- RICHMOND, CALIFORNIA

ION

UcTS

Particulate Particle Mass in size
Test Concentra- Size range
Test Time tion - Total Range (% of Total)
# Date (sec) gr/DSCF (Microns)
1 7/15/80 30 - 11.9678 >7.05 58.51
7.05-4,37 10.27
4.,37-2.94 11.65
2.94-1.98 6.92
1.98-1.25 6.35
1.25~0.60 4.55
0.60-0.35 1.06
0.35-0.20 0.29
<0.20 0.39
2 7/16/80 . 20 8.90561 >8.30 44,49
8.30~-5.16 15.26
5.16-3.48 17.43
3.48-2.35 8.53
2.35-1.49 11.40
1.49-0.72. 5.88
0.72-0.42 2.09
0.42-0.26 0.24
<0.26 1.46
3 7/16/80 20 6.80113 >8.90 23.89 -
8.90-5.54 17.44
5.54-3.73 20.23
3.73-2.53 16.33
2.53-1.60 11.49
1,60-0.78 5.65
0.78-0.46 1,93
0.46-0.28 0.86
<0.28 2.18




Test

" TABLE 8

PARTICLE SIZE DISTRIBUTION

BAGHOUSE OUTLET

GOLD BOND BUILDING
- RICHMOND, CALIFO

PRODUCTS
RNIA

Particulate Particle Size Mass in size

Test Time Concentration- Range range
# Date Hmin) Total gx/DSCF (microns) (%)

1 7/16/80 120 0.02168 >8.03 10.96

| 8.03-4.99 9.93

4.99-3.36 10.98

3.36-2.27 9.67

2.27-1.44 11.19

1.44-0.69 9.86

0.69-0.41 10.38

0.41-0.25 17.44

. <0.25 9.58

-10-
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minute intervals are presented in Table 9. The visual tests
were conducted for varying lengths of time, but in all cases
they included the outlet particulate test period.

Visual tests were also conducted at the storage bin area.
Three hours of opacity readings were conducté& by a certified
observer at the stucco silo. The fregquency of fugitive
emissions from a conveyor was also determined. This test was
also conducted for three hours. The results of these tests
are presented in Tables 10 and 11.

-13-




‘TABLE 9

SUMMARY OF VISIBLE EMISSIONS OBSERVATIONS
#1 CALCINER BAGHOUSE OUTLET

Gold Bond Building Products
Richmond, Calif.

TEST 12 2 3 4
DATE 7/15/80 7/16/80 7/16/80 7/16/80
TIME 1655=-2017b 0826-1056 1250-1516 1620-1754
AVERAGE OPACITY (%) -
SIX MINUTE
INTERVAL
1 0 0¢ 0 0
2 0 0c 0 0
3 0 0c 0 0
4 0 0¢ 0 0
5 0 0¢ 0 0
6 0 0 0 0
7 0 o€ 0 0
8 0 0 0 0
9 0 0 0 0
10 . 0 0 . 0 0
11 0 0 0 0
12 0 0¢c 0 0
13 0 0¢ 0 0
14 0 o< 0 0
15 0 0 0 0
16 0 0x 0 0*
17 0 0
18 0 0
19 0 0
20 0 0
21 0 0
22 0 0
23 0 0
24 0 0
25 0 o*
26 0*
- & outlet particulate test run subseguently voided,
b Unit shut down for approx. 1 hour,
c

During this 6 minute interval vision obscured by steam plume.

Some readings were assumed to remain zero.

Outlet particulate testing only.

Interval less than 6 minutes.

-14-




TABLE 10

SUMMARY OF VISIBLE EMISSIONS OBSERVATIONS
STORAGE BIN AREA - STUCCO SILO

Gold Bond Building Products
Richmond, Calif.

Test 1 2 3
Date 7/15/80 7/16/80 7/16/80
Time 1130-1230 1100-1200 1520-1620

- AVERAGE OPACITY (%) -

Six Minute

Interval

1 0 0 0

2 0 0 0

3 0 1.25 0

4 0 0 0

5 0 ! 0

6 0 0 0

7 0 0 4

8 0 0 1.25

9 0 0 2.08
10 0 0 0

-15-




PABLE Il

SUMMARY OF FUGITIVE EMISSIONS OBSERVATIONS
- STORAGE BIN AREA - CONVEYOR

Gold Bond Building Products
Richmond, Calif.

Date: July 16, 1980

Observation Fugitive Emissions Accumulated
Period Observed (min) Observation Time (min)
1400-1420 0 20
1425-1445 0 40
1450-1510 0 60
1515-1535 0 80
1540-1600 0 100
1605-1625 0 120
1630-1650 0 140
1655-1715 0 160
1720-1740 0 180
Total Emission Time (min) = 0

Total Observation Time (min) = 180

Fugitive Emission Freguency = 0%
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3.0 PROCESS DESCRIPTION AND OPERATTION

3.1 Plant Description

The Gold Bond Building Products Richmond, California plant produces
wallboard from gypsum ore mined in Mexico. The ore is shipped to the
plant by oceén-going freighter. A simplified flow diagram for the
process used at the Richmond plant is shown in Figure 3.1. Ore stockpiled
at the plant is crushed to about minus 5 cm (2 inches) and then dried
and ground to about 90 percent minus 100 mesh in a grinding mill. The

ground crude gypsum, primarily calcium sulfate dihydrate (Ca50402H20),
is heated to arocund 571K (300°F) to remove 75 percent of its water of
hydration and thus form calcium sulfate hemihydrate (CaSO4- %HZO). 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
correct size, and shipped to distributors.
3.2 Process Equipment Tested

The emission tests conducted at the Richmond plant are shown in
Table 12. A brief description of the major processing equipment tested
at the plant is provided in the following sections.

Calcidyne Unit

The calciner used at the Richmond plant is a direct contact flash
calciner of National Gypsum's own patented design. The Calcidyne unit
is & continuous calciner in which gypsum is calcined through direct
contact with hot gases. A schematic diagram of the unit is shown in
Figure :3.2.

Stucco Storage

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 a 318 Mg (350 ton) stucco storage silo and
from the storage silc to the board forming line,
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TABLE 12

EMISSION TESTS CONDUCTED AT GOLD BOND
RICHMOND, CALIFORNIA PLANT

Process Tested Date Control Test Type Inlet Qutiet
Me thod Test Test

Direct contact 7/15/80 Fabric Particulate 3 EPA-5 3 EPA-5

calciner Filter 1oading

Direct contact 7/16/80 Fabric Particle size 3 Andersen 1 Andersen

calciner Filter Visible - EPA-9

emissions

Stucco storage 7/16/80 Fabric Visible - EPA-S

silo Filter emissions

Stucco transfer  7/16/80  Capture Visible EPA-22

system {bucket head/ emissions

elevator and screw Fabric ’

conveyor) Filter
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Figure 3.2
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3.3 Emission Controls

Fabric filter dust collectors are used at the Richmond plant to
control gypsum particulate emissions. Dust laden gases exiting the
direct contact calciners are vented to separate baghouses. Emissions
from screw conveyors and bucket elevators are also vented to fabric
filter dust collectors. Emissions from the stucco storage silo are
vented to a separate baghouse,

Design and operating parameters for the baghouses tested at the
Richmond plant are given in Table 12. Normal replacement frequencies and
most recent replacement dates for bags in the dust collectors tested are
shown in Table 13.

3.4 Process Conditions During Testing
In order to ensure that the calciner and the transfer and storage

-

operations were operating at representative, steady-state conditions
during the testing, various process parameters were monitored.

A11 processes operated normally during the emission testing.” The
operating conditions of each of the processes is discussed separately in
the following sections.

Direct Contact Calciner

During the emission testing of the direct contact calciner, or
Calcidyne unit, the calciner was operated at full design capacity,

producing 7.0 tons per hour of calcined gypsum or stucco. The unit was
burning natural gas during the tests.

Various process parameters, including inlet and outlet gas temperatures,
stucco dust temperatures and fuel usage rates, were monitored during the
testing. The data show that the process was running under representattve
steady state conditions during all of the outlet test runs. During the
first baghouse inlet test, the temperature of the process unit increased
slightly. However, this slight temperature variation is not significant.
The baghouse outlet test that was run simuitaneously with this first
inlet test was discarded because the filter was improperly inserted into
the filter holder. Tne baghouse pressure drop during aii test runs was
constant at 1.3 inches of water.

-21-




“mils puR ITPS JOJOW WOA) PIYPD) IS SEM AN|RA a_.:..
*4a3g4) 3y Ss0Udf dudp aunssaad a5 v upejujew 0} A (eDj)Reine pajsra 3de Aay) tadeapeoadde 249 sanpva asauy

o1
VN TSy Aeaad | 7L PEL A SR LAY uIe) 9rt 9f ¥ 9¢ 2l {1eueyau} L5 032075
FETTRTY &
{251 asaaaza) Jaeyn0)
06 ot 1o [ K} 0oLy 0N 096 Yo x g 96 uaay-xagy wag
. qney
6)sd Jas =11 op1ey (H1)Y {sayoug u)
um...__ﬂ_ “o ac_m-u_w Jo aou_w.._ Y104y Koy ..wq ETY {190) daenbs) yibuay x weyp) seg »uu:.u:“,::: :www_ua
nssaay  Muanbaay jo uc_:c.‘_ o) a4y uby s a14qey vy yi1o01} _Sun| swagy (T J0 Jagmy asnoyhieg .

SYILIWVYVA LNIWAINDI 104LINOD
€T TIdVL




_TABLE 14

BAG REPLACEMENT SCHEDULES

Process Unit Last Date of Normal Replacement
Name . Bag Replacement Frequency
(Months )
Direct Contact Calciner Early May 1980 4-6
Stucco Silo July 12, 1980 12
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Stucco Storage Silo
The stucco storage baghouse and silo were operated normally during

the testing.
Stucco Transfer
The stucco transfer system was operating normally during the testing.

The system tested was transferring stucco from three caiciners to the
stucco ¢ilo. The bucket elevator and screw conveyor tested for visible
emissions were vented to .a fabric filter baghouse.

-24-
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8.0  TESTING LOCATIUNDS

4.1 Sampling Locations

Particulate testing was conducted at the baghouse inlet and
outlet. The inlet duct to the baghouse is 12.5 inches ID.
Upstream and downstream disturbances are greater than 2 and 8
duct diameters, respéctively, away from the test ports, so

only 12 sampling points were required (Figure 4.1) per EPA
Method 1 (Sample and Velocity Traverses for Stationary Sources).
Each point was sampled for 5 minutes giving a total test time
of 1 hour.

The outlet duct from the baghouse is also 12.5 inches ID. The
test ports are located >8 duct diameters from a downstream
disturbance and >2 duct diameters from the duct exit to the
atmosphere. Twelve sampling points were used as required by
EPA Method 1. For Test 1 each point was sampled for 6 minutes,
the test time was increased to 8 minutes per point for Tests 2
and 3 in order to increase the gas sample volume. (Figure 4.2)
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4.2 Emission Observation Lbcations

Calciner Baghouse Outlet

A certified observer conducted visible emissions tests per

EPA Method 9 (Visual Determination of the Opacity of Emissions
from Stationary Sources). The tests were conducted during the
particulate test runs. Readings were taken beyond the attached
steam plume, when it existed. The observer's location is shown

in Figure 4.3. ’

Storage Bin Area

Three hours of Method 9 testing was conducted by a certified

observer on emissions from the stucco silo.

Three hours of observations were also conducted inside the
building at a conveyor. The observers' locations for testing

are shown in Figures 4.4 and 4.5.

5.0 SAMPLING AND ANALYTICAL PROCEDURES

5.1 Sampling Apparatus
Nozzle |

The nozzle, of appropriate diameter, was calibrated according
to procedures outlined in EPA Method 5. The button-hook nozzle
was made of 316 stainless steel.

Probe

The liner for the sample probe was made of 316 stainless steel.
A heating system, capable of maintaining a gas temperature of
248 + 25°F at the exit end, was built into the probe. A
thermocouple, used to monitor gas temperatures, was attached
to the probe. A precalibrated Type S pitot tube was attached
to the probe to allow constant monitoring of the stack gas
velocity. The pitot tube was constructed in accordance with
EPA Method 2,
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Filter Holder

A tared fiberglass filter was encased in a borosilicate glass
filter holder. A glass frit supported the filter. A silicone
rubber gasket was.used to provide a positive seal against

leakage from around the filter. The filter holder was contained
in a heated box capable of maintaining a temperature of 248 + 25°F.
A thermocouple, attached to a pyrometer was used to monitor the

temperature inside the sample box.

Impinger Train

The train consisted of a series of four impingers connected
with leak-free ground glass fittings. The first, third and
fourth impingers were of the Greenburg-Smith design, modified

by replacing the tip with 1.3 cm ID glass tube. The tube
extends to approximately 1.3 cm from the bottom of the flask.
The second impinger was of the Greenburg-Smith design with the
standard tip. The impinger train was contained in an ice bath
to cool the sample gas stream. A dial type thermometer, capable
of measuring temperatures to within 2°F was placed at the

outlet of the fourth impinger for monitoring purposes.

Metering System

A R.A.C. Train stacksamplrl was used for the metering system.
The system consists of the following:
e Calibrated drifice
e Vertical, inclined, dual mancmeter
@ Dry gas meter (capable of measuring volume within 2
percent)
Vacuum gauge
Leak-free pump
Thermometers (capable of measuring temperatures
within 5.4°F)
® Electrical controls for sampling

1 Research Appliance Company, Gibsonia, PA
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The orifice and dry gas metér_were calibrated in accordance

with APTD=05762.

5.2 Preliminary Measurements

Gas velocity and temperature were measured at each sampling
location in accordance with guidelines outlined in EPA Method 2
(Determination of Stack Gas Velocity and Volumetric Flow Rate).

The velocity pressure was measured on an inclined, dual mano-
meter and the temperature was measured on a pyrometer. Measure-

ments were recorded at each traverse point.

An ititial determination of the moisture in the gas at each
location was alsoc made. The moisture train was similar to the
particulate sampling train, except that a filter was not used.
The volume of water collected after sampling at a constant
rate for 20 minutes was measured.

5.3 Particulate Sampling

The particulate emissions from the baghouse were determined in
accordance with guidelines outlined in EPA Method 5 (Determina-
tion of Particulate Emissions from Stationary Sources).

Sampling

The sampling train at each test location consisted of the

nozzle, probe, filter holder, impinger train and metering

system. The sampling train is shown schematically in Figure 5.1.
All connections were leak-~free.

The nozzle size was determined using data obtained from the
preliminary measurements. The first and second impingers were
each initially filled with 100 ml of distilled water. The third
impinger was left empty. The fourth impinger was filled with
300 g of dry, indicating type silica gel.

2 Rom, J.J., Maintenance, Calibration, and Operation of Iso-

kinetic Source Sampling Equipment, Publ. No. APTD-0576, Office
of Air Programs, EPA, Research Triangle Park, NC 1972,
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- During each test, the following data were recorded at each

. traverse point:

Point designation

Clock time {(24-hour clock)

Dry gas meter reading (Vm, ft3)

Velocity pressure (Ap, in. H20)

Desired pressure drop across orifice (AH, in. HZO)
Actual pressure drop across orifice (AH, in. H20)
Stack temperature (Ts, °r)

Dry gas meter temperature at inlet and ocutlet (Tm,OF)
Vacuum gauge reading (in. Hg)

Sample box temperature (°r)

Dry gas temperature at exit of last impinger (°F)

The relationship of the Ap reading with the AH reading is a
function of the following variables:

Orifice calibration factor

Gas meter temperature

Moisture content of flue gas

Ratio of flue gas pressure to barometric pressure

Stack temperature

Sampling nozzle diameter

A nomograph was used to correlate all of the above variables
such that a direct relationship between Ap and AH could be
determined by the test technician and isokinetic conditions
could be maintained. Initial and final leak checks were per;
formed on each sampling train prior to and upon completion of
each test to confirm the existence of a leak-free system
(leakage rates did not exceed 0.02 cfm per EPA standards). All

measurements were recorded on the data sheets.

Sampling at the inlet location was complicated by the extremely
high particulate concentration in the gas stream. The filters
guickly became laden with particulate matter. At least two
filters were used for each test and the probe was fregquently
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removed from the stack and shaken to dislodge the accumulated
dust-cake from the filter. Aithough the sampling time was
only 1 hour, the inlet tests took approximately 2 hours to
complete.

Some technical problems caused the first (7/15/30) outlet test
run to be voided. Three test runs were made on the following

day. Only two ocutlet test runs coincide with inlet tests.

Sample Recovery

Upon completion of each test, the sampling trains were dis-
assembled to permit sample recovery. The samples were recovered
in the following manner:

Filter ~ the filter was removed from the filter
holder and placed in its original
container.

Front-half Acetone the nozzle, probe and front half of the
filter holder were rinsed with acetone
three times. The wash was collected in
a glass sample jar which had a teflon-
. lined 1id.

Silica Gel - the silica gel was returned to its
original container.

Acetone Blank - a sample of acetone from the field
supply was c¢ollected in a glass jar,
which had a teflon-lined 1lid. ’

Each sample container was labeled with the date, contents and

test number and sealed with tape. The volume of water in the

first three impingers was measured and recorded on the data

sheets. The water was discarded.

Sample Analysis

Each sample was analyzed in the following manner:
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Filter - the filter was removed from its sealed
container and placed on a tared watch
glass. The filter and watch glass were
dessicated over anhydrous CaSO4 for
24 hours and weighed to a constant weight.
The weight was recorded to the nearest
0.01 mg.

Front-half Acetone - The acetone washings were transferred to
a tared beaker. The acetone was evaporated
at ambient temperature and pressure. The
beaker was dessicated for 24 hours and
weighed to a constant weight. The weight
was recorded to the nearest 0.01 mg.

Silica Gel - The silica gel was weighed on a beam balance
and the weight was recorded to the nearest
0.1 gram.

Acetone Blank - The acetone blank was transferred to a
tared beaker. The acetone was evaporated
at ambient temperature and pressure. The
beaker was dessicated for 24 hours and
weighed to a constant weight. The weight
was recorded to the nearest 0.01 mg. This
weight was subtracted from the final weight
of the front-half acetone resicdue to obtain
the net weight of particulate in the front
half wash.

5.4 Gas Composition

The flue gas was analyzed for 02 and CO2 content with a Fyrite
analyzer.

5.5 Particle Size Distribution

The particle size distribution samples were collected using an
Andersen Cascade Impactor. The impactor aerodynamically classifies
particles into multiple size ranges. It consists of eight stages
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and a back-up filter (Figure 5.2). Each stage consists of a
configuration of orifices of specific diameters above a
collection plate. Tared glass fiber substrates were used on
each stage as collection media.

Different sized particles are impacted on each stage correspond-
ing to the size of the orifices on the plate above the collection
substrates. The range of particle sizes retained on each
substrate varies according to the velocity of the gas (as
determined by the sample rate), the gas viscosity and the
particle density. Since the orifices are arranged in descending
diameters, the gas velocity increases and the particle size
collected on each stage decreases.

Sampling
The sampling apparatus consisted of an Andersen impactor, eight
pre-tared substrates and a pre-tared backup filter, nozzle,

drying tube, vacuum pump, dry gas meter, calibrated orifice and
manometer (Figure 5.3).

The sample train was checked for leaks at the completion of
each sample run. Any leak rate above 0.02 cfm was considered
unacceptable.

Using data obtained from the velocity traverse, a sampling
rate (AH}) was calculated. (Refer to Appendix 6.2 for
calculations). .

During each test the following data were recorded:

Point designation

Clock time (24-hour clock)

Dry gas meter readings (Vm, ft3)

Actual pressure drop across orifice (AH, in HZO)
Dry gas meter temperatures (Tm, °rF)

Pressure drop, in stack (in. Hg)

Vacuum (in. Hg)
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Sample Recovery

The Andersen impactor was disconnected from the probe and
brought to the Gold Bond Laboratory for clean-up. Starting
with stage 1, the fiberglass substrates were removed from the
impactor and returned to their original containers. There
were a total of 8 substrates and one backup filter for each

sample.

Sample Analysis

The fiberglass substrates and the backup filters were dessicated
and weighed to a constant weight. The net weight gain was
recorded to the nearest 0.01 mg.
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6.1 Computer Data Printouts
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6.1.1 Particulate Tests - Baghouse Inlet




e

ONE RESFAKCH DRIVE, STAMFNRD, CNNNFECTICUT 06906

(ORK RESEAPCH CORPORATLON _LJOB NUMBER: 9517=29

CLIFNT: EPA=GUOLD ROND
PLANT LOCATION: RTCHMNND,CA
UNTT TFSTED: CaALCINFER#1=RAGHAUSE |INLET

-—— e - e e e e e ————— L — T T e e mre PR m e — o i————

PARTICULATE SUMMARY Tiw FENGLISH UMNITS

NPESCRIPTILON LWNTTS 1 2 3 AVERAGE

R — e e e i am —_— e m - - . d e e e e e e e ae e 4 e —m—— s

GENFRAL DATA

DATE 0OF RUN JUG 15,80 JUL 16,80 Juil, 16,80

AAROMETRIC PRESSURFE IN,HG . 30,01 an, 01 30,01 o

STACK PRESSURE, ARS, IN_HG 29.72 29.72 29,72

STACK ARER S0, FT . 0 R5 0.5 0,35

NET TTME OF RUN O MTHN "".'_ﬁ” O____ 60,0 __ 60,0 __ —_

PRRCENT ISOKLNFETTC 109,7 101,3 1081 106, 4

GAS DATA

AVG STACK GAS VELNCTTY FPS 72.484 72,713 72.977 712,125

AVG STACK TEMPERATURF DFEGF in0,? 297.7 305.8 301,33

ACTUAI, STACK FLOWRATE ACF#™ 3705, 3717, 3731, 3718,

STK FLOWRATE,DRY,STH DSCF& 1217, _ 1414, 1283, 1305,

MOLFCULAR 4T=0URY STK GAS 29 .56 29,54 29,585

MOLFCULAR a4T=STK GAS 723.48 24,33 73.78

MALE FRACTION DRY GAS 0.474 0.548 0,500 o

GAS AMALYSIS (DRY PFRCENT RASIS)
CARPRUN DLOXTIDFE 7.0 7.0 7.0 7.0
NXYREN o 11,0 11,0 11,0 . tt,0
CAFRON MONQXTDE 0,0 N.0 0,0 0,0
NTTROGEN 82.0 B2,0 2.0 82,0
MOTSTURE BY VOL o S2.6 45,2 50,0 49,3

SAMPLE. COLLECTION DATA .

TATAL, H2U0 CULLECTED ME, 7RO, 0 624, 730,0

VDI, H2?2N VAPQR=STH COND  SCF 38,97 29, %R 34,80 i o

VOL, DRY GAS=METER COND DEF 15,77 38,00 37.39

VAL DRY GAS=8TD COND NSCF 33.37 35,81 34,66

AVG GAS METER TEMP NFG.F 111 _105.9  115.3

AVG (ORTF FRES DROV TH  H20 3?9 1.387 1.3H1

PARTICHLATE #EIGHT DATA ’

NET WFIGHT PARTIAL ™G 0,00 0,00 0,00 9,00

NET WEIGHT TUTAL MG 46237.20 49279.90 51424,.60 48940,57

PARTICULATE EMISSINNS

PAPTTIAL o ) - ) e ..
GRATNS PER SCFD 0,00000 n,oonnn n.oonuo 0,00000
GRATINS PER SCFD R12%CN02 a,00000 L0000 LOGONY 0,00000

CGRATHNS PER ACH . b.0000u 0 L00000 0 00000 0,00000

POUNDS PEK HOUR ) n.00 0.00 a.00 T n.n00
PNUNDS PER PROCESS UNIT 0,.00000 0.00000 o.ooono 0.00000

TNTAL . e
GRAT‘VS PER SCF‘D 21.33qqq— ?].]qub ?2-84855 21.79333 ...... "
GRATNS PER SCKD @12%Cn? 316,57597 36,3358 39,16H95 3I7.3/000
GRATNS PEK ACKF o C 7.00731  B,0617Y 7.85719 7.647210
POUMNDS PER HNUP 272.56  25h.86 251,25 " Toa3. sy T

POUNDS PEK PROCESS UNTT G.0onong 0,00000 G,00000 0,00000




(OKK RFSEARCH

CLIFNT: EPA=GULD ROND
PLANT LOCATIUNS RICHMNND,CA
HNTT TESTFD:

CAILCTMER®1 =RAGHDUSE

N _ : ) CﬂRPDRATI[‘!{\J L
ONF RESEARCH URIVF, STAMFORD, CONNECTICUT 06906

PARTICULATE SUMMARY IN METRIC HNITS
DFSCRIPTION UNTTS 1 2 3
GFMFRAL DATA o h
DATFE OF KUN JUL 15,80 JUL 16,86 UL 16,80
RAROMETRIC PRESSURE MM HG 762.25 7162.25 T62.25
STACK PRESSURE, ARS, MM _HG 754,78 7%4,.7A 754,78
STACK AREA M2 0,079 0,079 0,079
NET TIME OF KUN MTN A0 L0 A0 B, 0
PERCENT ISOKIKETIC - 109,77 T T 10T T8
GAS DATA
AVG STACK GAS VELOCITY #M/S 22,093 272,163 22,243
AVG STACK TEMPERATURFE NEG.C 149,0 147.6 T182.1
BACTIAL STACK FLOWRATE amign 105, tos, 10h,
ST¥ FLUONRATE ,URY,STD NDhm3I/M 4, a0, 36,
MOLFCULAK wl=DrY STK GAS © 29,56 29,56 7 29,967
MOLRCHT,AR WT=STK GAS 23,48 24,33 23,78
MOLF, FRACTION DRY GAS 0.474 n,548 0.500
GAS ANALYSIS (DRY PFRRCENT BASTS) ) -
CARRBNON DIUXTDE 7.0 7.0 7.0
NXYGEN 11,0 11.0 11,0
CARRON MONOXTRE T ) 0.0 0.0 T T T oL, 00
NITROGEN 2.0 R2.0 82.0
MOTSTURE BY VO, 52.6 45,2 50,0
SAMPLE. COLLECTION DATA ST o
TATAL H20 COLLECTER M, 7RO, 0 h24,0 730,0
VOII, H20 VAPQOR=STD COMND M3 1,05 0,84 0.9%
VAL, DRY GAS=METEP COND  NM3 1,01~ Ty, 080 1,06
VAl, DRY GAS=STD COND NHM3 0,95 1.0t .93
AVG GAS METER TFMP DEG.C 44,2 41,1 46,3
AVG DRTF PRES (QRNDOP MM H2() 33,761 3%.2472 35.084
PARTTICULATE WEIGHT DATA
NFET WRIGHT PARTIAL MG 0,00 0,00 0,00
NET WEIGHT TUTAL ’ MG 46237.20 492749, 90 ©1423,60

PARTICULATE EMISSTOMS
PARTTAL
MG/MORMALLZED CULMETERS
MG/NOKM, CU.M @12% CO2
MG/ACTUAL CU, METERS
KILNGRAMS/HQUR
KILOGM PER PROCFSS
TATAI
MG/HORMALLIZED CU METFEFRS
MOG/MORM, CU M B3172% C0?
MG/ACTUAL Cu, METERS
KTLOGRAMS/HOUP
KTLOGM PER PROCFESS UNTT

HNTT

n,00
(.00

e 00

0.,00000

38R24 K0

83699,65
160315, 38

100,95

0.,00000

INLET

0,000

JOB NUMBER: 49517=29

0,00
0,00

g

0.00000

48503,73
R314H,139

18448,41
Cotie.51

0.00000

0,00

.00

.00
0,007
0.,00000

§72286.13

89633,34

17986G,22
113,97

0,00000

4R9R0,

o000

AVERAGE

106,47

22,167
-1 AN
105,
37.

7.0
11,0
TTo.0
H2.0

49.3

0.090
0,57

0,00
n,00
0,00

© 0,90

0.00000

49871.39
A5493,R0
174W8,01

110,48 77

0,.00000




YORK RFSEARCH

CORPAORATINAN

JOR NIIMBER: 9517=29

"ONF RFSEARCH URIVET, STAMFORD, CONNECTTCUT UEG06

CLIFNT: EPA=GULD RNOND TEST NUMBER:
PLANT LOCATIUN: RTICHMOMD,CA NATF: JUL 15,R0
UNTT TFSTFD: CALCTNFRz]«RAGHUISK TEST CONDT NORMAL
CDUCT NUMBFR: INLFET BRAR, PRESS<IM HG: 30,01
DUCT AREAT 0,8380,FT.,12,5%10 PITOT TURE FACTOR: H.896
DUCT LOCATION: BAGHMUSE1 TIME TEST STARTED: 1524
FILTER NUMBERS: 37047,37049,37050,37052
SAMPI,E FLAP SAMPLF PITOT ORIFICE METFRTEMP #DZ STACK STACK %7
POINT  TIME VOLUME FDG RNG  (DFE,.F) DTA TEMP VEL -~
== (MIN) T(DCF)Y (INH20)(INH20Y IR 00T (1MW) 77 (DF)~ (FPS) ~ ~ == 7 77
STAKT 0,0 332,215 .
A= 2.5 334,101 1,000 1,600 "9R, 94, 0.255 345, "81.709 130,85 7
1 5.0 335,640 0,250 1,500 106, t10A, 0.255 33n., T8 K94 112,72
2 7.5 337,000 0,800 1,300 106, 106, 0,255 330, 72,399 100 ,H
2 10.0 338,550 0,950 1,450 t06, 106, 0,255 330, 78,894 109,44
3 12.5 339,940 0,850 1,350 106, 106, 0,255 330, 71.827 103,.7
3 15,0 341 ,2R0 0O_8%0 1,350 110_ 10&, 0,255 340, 75,098 1nH,.4
4 17.5 342,841 0,820 1,300 1912, 108, 0,25% 340, 73,760 114,9 -
4 20,0 344,440 0,300 1,300 114, 108, 0,255 335, 72,627 1272.9
5 22.5% 345,880 0,770 1,200 120, 110, 0,255 3135, 71.253 112,4
5 25.0 347,360 0,700 1,100 122, 112, 0,255 7 240, 7R3, 748 113,5 T
6 27.5 348,760 0,750 1,100 126, 116, 0.255 180, 63,095 94,8
& 30,0 349,629 0,700 1.100 126, 116, 0.255 1RG. 60,955 63,5
START 30,0 356,410 ' o - : - - |
He 32.5 3%3,240 1,000 1,600 115, 115, 0,255 3130, 80,944 125,0
! 38,0 359,670 1,050 1,700 118, 115, 0,255 330, R2.943 9%, 72
2 37.5 361,38 0,950 1,500 118, 116, 0,255 330, 78,894 120,0 T
7 4n,0 302,251 0,940 1,500 120, 11R. 6,255 340, 78,373 103.%
3 42.5 364,500 0,820 1,350 120, 118, 0,255 340, 73,760 124,7
3 45,0 365,905 0,810 1,300 122, 118, 0,255 ~ 340. 73,300 106,87
4 47.% 367,450 0,760 1,200 164, 106, 0,255 310, A9.666 120,5
4 50,0 305,95t 0,840 1,350 304, 106, 0.255 310, 73,241 111.3
5 52,5 370,580 0.840 1,350 1068, 106, 0,255 330, TFa,1ge " 122.2 0 77
3 §5.0 371,730 0.,8t0 1,300 110, 106, 0,255 330. 72.850 ° §7.8
A 57.5 373.450 0,650 1,050 112, 108, 0,255 150. 57.34% 128,5
f f0,0 374,790 0,h30 1,050 112, 106, 0,2%5 150, 56,456 101.7




YORK RFSKFARCH CORPORATITIN

~J0B_MUMBER:

ONF RFESEARCH DR[VFR', STAMFORD, CUNNECTICUT 06906

CLIFNT:
PLANT

ERPA=-GULD
LOCATIUNS
MNTT TFSTED:

DUCT NUMKRER: LWLET

DUCT ARFA;
DIUCT LOCATIONZ
FTLTER MUMBERS: 37055,370S6

0.R550,FT,,12.5%ID
BAGHOUSE S |

SAMPLE FLAP SAMPLFE

POTMT

START
A=t

—
DN N D

N
a
fo]
L]

;TART
R=1{

[» \JRS LENV ) VU SR VYRV RN S I
—r
~J
¥

n
=2
<

CTIME VULUMF
{(MIN)

(nNCF)

375,645
377,000
378,846

380,050

381 468
383 _ 150
384,497
3db_ 200
387,815
I8 778
391,400
393 007
394,474
394,474
396,200
347,854
199,515
401,106
402,690
404,268
405,950
407,45k
408,980
410,996
412,150
413,640

ROND
RTICHMOAND, C2
CALCTIMERB1=RAGHNDUSE

PITOT
kDG

(INH20) (INH20)

NRIFICK

_ RDG.

1,100

1.000

1,000

1.000
0,950
0.950
0.R5N
N,R00N

0.?40
0,.,R40
.00

N,94n0
0,940
O.B61N
N.BED
N,B6N0
N.R860
N.860

_0.480.

0,840
N,890
n,700
0,700

CG.R40

1.750

1.600
1,600
1.600
1,500
1.000
1,450
1.300
1.,350_
1.350
1.350
t.000

1,500
1,500
1,400
1,400
1,400
1,400
1,400

_1.450

1.350
1,450
1,100
1,100

_ TEST NUMAER: 2

DATF.: JUL 16,80
TEST COND:

NDR™AL

TIvE TEST STARTED:

METFPTEMP NOYZ
ADFG.¥Y  DIA
Jh  OUT (IN)

RA,

B8,

{1,258

(92, B8, 0,255

02.
9a,
.99,
1ne,
110,

114, 102, 6,255

114,
114,
118,

108,
11t
113,
115,
115.

115,
118,

122, 110, 0,255

122.
122,
124,
120,

ga,
90,
Q0.
9k,
100,

102.
102,
104,

1naA,

107,

108,
108,
108,
108,
109,

110,
t1n,
112,
114,

0.25%
0,255

0,255 _ .

0,255
N.2%5
0,255
0.25%9
(4255 _

G.255

0.255

0,255
0,259
0,255
0,255
0.255

0.255 .
0,255
D.255
0,255

STACK

e TEMP

(DF)

B6, RE&E, 0,255 335,

335.

335,

.§35.
335-
340,
330,
3410,

3106

310.
180,
_150.

335'
_.335.,
335.
335,

_335.

3135,
iis,

310,
200,
150,
150,

345,

913
STACK &7
JVEL ==
(FPS) -
83.6K9 RO LA
79,778 115.1
19,715 74,9
79.775 48,2
77.755% 106,94
77,999 H5 . R
73.780 114.0
71,5977 110,.9
T1.9%6  126,7
T1.956 106.4
£9.602 9b,1
54,124  101,0
77345 104 ,9
71,345 104,11
73.980 109,1
73.9R0 104,4
T73.9%0 104,90
73,980 103,6
73.980 110,22
JI8e305 Q7.9
71,956 99,2
H68,.,573 94 .6
58,465 98,4

9517=29 _ __

BAR, PRESS=IN HG: 30,01
PITOT THBE FACTUR: 0.890

58.4606 94,4




o _ YORW RFSEARCH CORPORATION _ JE NUMBRR: 9517=29
OME RESFARCH URJVE', STAMFORD, CONNFCTICUT 06906

CLIENT: FPA=GOLD ROND TEST HUMBEKR: 3 B
PLANT LOCATIUNSG KRICHMOND,CA ' ' ' NDATF: JUL 16,80

UNTT THSTED: CALCINFRE1=RAGHUSE TEST CNubD: NOKMAIL

DUCT N{MRBER: [NLET RAK, PRESS=IN HG: 30,01

DUCT AREAT T T 0 68580 FT,,12.5%TD PITOT TUBE FACTUR: 0,890

NICT LACATIONG RAGHNOUSFK#1 TIME TEST STARTED: 1248

FTLTFR MUMBERS: 37058,37059 e )

SAMPLE FLAP SAmMPILE PITNT ODRIFICE METERTEMP NNZ STACK STACK %1

POINT TIME VOLUME RDG RNG  (DEGLF) DlA TEMP VEL -- )
- (MIN)  (PCF)Y (TNH20YC(INH2) " Ih  0OUT (IN) T T (NDF)  (FPS) TS

START N,0 415,203

A= 2.5 416,750 1.000 1,600 10%, 105, N.25% ~ 340, "RO,934 102.0 7

1 5,0 41K,3A1 1,000 1,600 105,.10%, 0,255 340, RO,93% 106,72

2 7.5 420 0RO 1,000 1,600 110, 108, D,25%5 340, 80,937 113,.0

? 10,0 421,593 1,000 1,600 1106, 10R. 0,255 T340, HUL,93K 9.4 T
3 12.9 422,620 0,940 1,500 112, 108, N,255 340, 78.473 69,5

3 16,0 424.,17h 0,900 1,450 114, 109, n,255 340. T7A,TRS  107,5

4 17.5 426,300 0,860 1_.400 120, 110, 0,255 3an, 75,059 149,7 .

4 20,0 427.567 O0O,RO00 1,300 120, 1310, 0,255 340, 72,394 92,6

S 27.5 429,200 0,RAN 1,400 120, 11, D,.2?255 300, 73,159 117.5

) 26,0 430,679 0,800 1,300 120, 110,70,25% 300, T0.,560 105.3

A 27.5 432,170 0,650 1,050 122, 112, 0,255 170, 57.908 107.0

6 30.0 433,557 0,650 1,050 122, 112, 0,255 170, 57,908 99,5

START 30,0 433,557 o T - ST

Rei 32.5 435,340 1,000 1,A00 120, 114, 0,255 340, HBN,93R 11k,

1 I1R.0 437.118 1,000 1,600 120, 114, 0,755 340, BY,93R 11n,N

2 37.5 434,940 0,860 1,400 122, 116, 0,255  3ap, 75,059 127,9 o

2 40,0 440,440 0,BA0 1,400 126, 116, 0,255 340, 75,059 105,2

3 47,5 441,880 0,640 1,050 130, 118, 0,255  330. 64,751 116,7

3 48,0 443,275 0,580 0,950 130, 118, 0,255 340, o6l.641 118,77

4 47,5 444,980 0 850 1,400 130, 120, 0,255 340, 74,622 119.4

4 50,0 446,4A7 0,850 1,400 130, 120, 0,255 340, 74,A22 104,5

5 52,5 448.07% 0,840 1,400 130, 120, 0,25%  300. 72,303 1t0o.8

5 56,0 449,046 0,920 1,500 130, 120, 0,255 300, T5.66d 103,4

b §7.% 451,240 O0,RS0 1,400 130, 122, 0,255 180, 66,744 100,1

3 AOL0 4%2,597 0,760 1,200 130, 122. 0.25% 180, 63,111  90.1




6.1.2

Particulate Tests - Baghouse QOutlet




YORK RESFARPCH CHDRPOARATINN
ONE. RESFARCH DRTIVE, STAMFNRD, CONNECTICUT
CLTENT: EPA=GDLO ROND T
PLANT LOCATION: RTICHMOND,CA
UNTT TESTED: CALCINER21 AUTLET

PARTICULATE SUMMARY 1IN

DESCRIPTION UMNTTS 1
GENERAL DATA ) e
DATE NF HUN JOL 16,R0 JUIL 1A,80 JUT, 16,80
RARNMETRIC PRESSURE TH_HG 3N, 0 in, ol 30,01
STACK PRESSURE, ARS, IMHG _ 30,02 30,02 30,02
STACK AREA S0, FT 0.RS 0,85 0 85
NET TIME OF RUN MTN 72.0 9A, 1) 95,0
PERCFNT ISOKINETTC 109,3 . 10B,5 102,7
GAS NATA
AVG: STACKR GAS VELOCTITY FPS 22,120 TR,.974 73,628
AVE STACK TEMPERATIRFE DEG,F 329.4 . 330,272 . 330,00
ACTUAI, STACK FLUWRATE ACFM 4198, 4N37, 4014,
STK FLOWRATE,DRY,STHh DSCFHM 1522, 1423, 1371,
MOTFCIILAR wT=DRY STK GAS 29 _ 56 249,54 29.54
MOLFCUIL AR WT=STK GAS 24.22 24,06 23.Rh
MNLE FRACTION DRY GAS N,53K N.524 0.507
GAS ANALYSIS (DRY PFRCEHNT RASISY . .. . ... ... .~
CARR(ON DIUXIDE 7,0 7.0 7.0
NXYGEN 11,0 11,0 11,0
CARARDN #ONQOXTNF ; 0,0 0,0 S 0.0
MTITROGEN g2,.,0 - - B2.0 g2.0
MOTSTURE RY VOT. 46,7 7.6 49 .13
SAMPLF CNLLECTTON DaTa e
TOTAL, H20 CUOLLECTEDR M, 9312.0 1129,.6 1102,.8
VOI. H20 VAPQR«STD COND  §CF 44,18 53,54 52.27
VAL NRY GAS=METFR CNND DFF 51.94 A0 .24 55.15
Vi, NRY GAS=STD Crinp NSCF 51,47 55,92 53.73
AVG GAS METER TEMP NEGLF 79,1 85.4 87,13
AVG ORTF PRES DROAP_ __TM _H2A 2,079 1,850 1,303
PARTICIHLATE wEIGHT DATA
NFT WETGHT PARTIAL MG 0,00 0,00 0,00
NET WETGHT TJTAL MG 3I0.56 19,68 _15.62
PARTICULATE EMISSINNS
PARTTAL
GRAINS PER SCFD ... C.LoLJfL.0n000 _ _0,00000 0 0,00000
GRAINS PER SCFD 812%CN2 0.00000 0,00000 0,.00000
GRATHS PER ACF 0.00000 0,.00000 0.00000
POIINDS PEK HOUR o 0,00 . 0.00 0,00
POIINDS PER PROCESS UNTT n,n0n00 0.00000 Nn,0000Q0
TOTAL
GRATNS PHK SCFD _Nenngyg  0.005%14  0,00449
GRATNS PER SCFD 8122007 N.N01568 N, 008R? 0, 00767
GRAINS PER ACF n,00331 0,001tR1 0.,00153
PONINDS . PEKR HOUR 0,12 0,06 L. 05
DAINDS PEK PROCKESS IINTT H,00000 n,00000 0.00000

06906

ENGLTSH  UNITS

JANA NiIIMBER:

GR{7=2%9

AVERAGE

106,9

79,9039

S.32%.9
4085,
1439,

7.0
11,0
0,0
52,0

47,7

0,00
.. 21L.95

nN,annnn
0.00000
0,00000

o 0,ND0
n,n0000

_. 000625

0,010772
0L,N0227
0,08

CDL,N0000




L

YOrK RFSFARCH CORPORATTIAW

ONE RFFSFARCH

CLIENT®
PQAMT [.OCATTON ¢
UNTT TFESTED:
NNCT NUMRBER*
PHCT APFA:

PUCT LOCATTONS
FILTFR MiUMBRFKS:

OUTLET

SAMPLE F[AP SAMPLF

POTNT TIME VOLUMF
-- (MIN)  (DCF)
START 0.0 hH81.968
A=t 3.0 644,210
2 6.0 6860.445
3 9.0 HEH,6RS
4 12.0 690.940
5 15.0 693_105
h 1R.0 695.270
7 21.0 697,348
f 24.0 699,535
9 77.0 701.52%
10 IN,0 703500
11 33,0 Juh.040
17 3I6.0 707.ROS
START 36,0 707, RAS8
" Bet 39,0 709,390
y, 42.0 711.660
3 45,0 713.885%
1 48,0 716,140
5 81,0 718,410
6 54,0 720,6RS
7 7.0 722,880
1] qf0 .0 724,980
q £3.0 727.170
10 6h.0 729,400
11 £9,0 731,650
12 72.0 733,910

BDRIVE?Y,

EPA=GUTLD ROND'
RICHMDONMD,CA
CALCINER 2]

STAHMFORD,

CONNECTICUT 06906

N RSSO .FT,,12.5"ID
RAGHDIIKE # 1
37037

PITOT NRIFICE METFRTEMP NGZ

pDC

(TNH20) (INH20)

1,200
1,200

RN

?2.280
) .250”'

2.2580
2.250
7Z.100
2.100
2.000

2.0007

1.700
1.700
1,600
1.500

2.250

2,250
2,250
2.250
2.250
?2.280

2.100m

1,900
2.100
2.100
2,250

L2250

JOR NUMRER:

951729

TFST NUMRER® 1t
DATE: JUL 16,80
TEST COND: NOR™AL -
BAR. PRESS=IA HG:2 30,01
PITOT TURE FACTOR: 0,R80 L
TIMF TEST STARTER: 926
"STACK STACK ~ &1 o
(NEGC.F) DIA TEMP VET -
TN 0OuT (IN)  (DF)  {FPS3) -
65. €4, 0,259 330. 8S5,RR’  110,0
ééf‘”és. 0.2%97 7 7330, &5,8%4 109,85 T
74, 64, 0.259 330, HS5,RBHR  109.4
76, 65, 0,259 325. 85.515 109,a
TR, A6, 0,289 330, H2.231 110,11
H2. b8, 0_.254Y 330, R2,231 1007
Ry, AR, 0,25G 330, N.340 110,2
|8, 70, 0,289 330, 77R”0,340 116,77 77
8", 70. 0,259 330, T4.3RY  111,0
88, 70. 0,259 325, 74.14% 109.8
#8, 70, 6,259 330, 71,R59 14A.6
an, 72. 0,259 330, 70,127  109,5
®3, 74, 0,289  3in. ES.288 12,37 77
24, 76, 0.259 330, RS_RR8  109.6
85, 77. 0,299 330, RAS5,BRR 107.3
an, 15,70,259 330, R5,RRE  (N#,p
an, 76, 0.259 3130, H5,84% 109,3
uz_ TR, 0,256 3310, HS,BRR  109.4
Qa, 7K, 0.259 330, R2.231 110.0 — 77
qs. 78, 0,259 325, 78,156 110.0
5. 78, 0.259 330, R82.231 109,7
eh, TR, 0,289 330, 82.231 111,7
9H, TR, 0,254 130, KRBH.BA8 107 .8
9%, 78. 0,259 330, B5.888 10R,3




YOKK RFESFARCH CORPOPATINNM JOR NUMHER: 951729
ONF PESEARCH DRIVF', STAMFORD, CONMECTICUT 0690k

CLIEMT: FPA=GOLD ROAMD TFST MUMRER: ?

PLANT 1RCATION: RICHMOND,CA o Dartey JYylL, 1A,RO
UNTT TESTED: CALCTNER21 TEST COND: MORMAL

DUCT MNUMBER: UVUYTLFT BAR, PRESS=IN HG: 310,01

NUCT ARFA: 0.858N,FT,,12,5*T __ _ ____PITOT _TURE FACTOR: Q,B7IN_ . ...
NUCT LOCATION: RAGHAONSF &1 TTYF TEST STARTED: 1327

FIILLTFR NIIMRERS: 3I7n41

SAMPLF ELAP SAMPLF PITOT ORIFICF METERTEXP NOZ  STACK STACK %I

POTNT TIME VULUMFE RDG RDG (DEG.F) nia TEMP VEL --
== (MIN) (DCF) (TNH20)(TNH20) _T% _0OUT (TM) __ (DFY__(FPS) _ == _
START 0.0 734,843
A=1 4,0 737,225 1,200 1,800 72,  T0,..0.249 _ 330,  RS,201 . 96,9 ...
R.0O 739_.686% L0060 JB00 72, 72, 0,249 330, 71.777  108.5
0 742,705

P R WIS
N
L ]

1
1 1
1.000 1.500 74, 74, 0,249 330, T1.177 135,0
16,0 745,275 1,100 1.650 H?. T2, 0,249 330, B1.873 108,%
20,0 747,985 1,200 1_R00D 84, T4, 0,249 310, HS,201 19k ,1
24,0 750.62% 1,200 1,800 90, T4, 0,249 330, AH5.2M 1n7.4
753,208 (1060 1,650 a0, T4, 0,249 330, 81,573 10%,4

32.0 795.780  $1.100 1.AS50 as, 77. 0.249 330, R1.573 107.7

X 3 T
~J
x
»
=

9 36.0 758,298 1.050 1,550 9A, 7TR. 0.249 330, 79.698 1076
10 40,0 760.770 1,000 1,500 97, TR, n,249 330, TT.777 _106.4
11 44,0 763.13% 0,900 1,350 98, &0, 0,249 325, 7T3,552 108,7
12 AR,0 765_4R5 nN,agn 1.35%0 QR, By, 0,249 139, 73,786 10R,.4

START 4R,0 765, 485
52.0 767.940

Re=1 1.100 {.,A%0 RB, RO, 0,249 3z, 81,573 102.9

2 56.0 770,510 1.100 1,650 90, 80, 0,249 3o, 81.573 107,09

3 60,0 773,080 1,100 1,A50 92, 81, 0,249 3310, B1,573 107.,5 _
4 4.0 715,685 1.100 t_.650 97, R1, 0,249 330, 81,573 107,4
q
A
7
8
9

AR,.0 778.215 1.050 1,600 9R, R2, 0.249 330, 79,698  109,2
72.0 7H0,820 1,100 1,650 97, R®2, 0,249 _ 330, R1,573 108.6
76,0 783,250 0,940 3,400 9B, 82, 0,249 330, 75,408 109.5
RN,O 755.690 0.960 1,450 100, R3, 0,249 335, 76.447 109,0

y 4.0 THB,060 0,800 1_.350 100, R3, 0.249 335, T4.019 1ng_ 4

in RR, 740,395 N.,900 1.357% 101, R3, 0,249 330, 73,78n 107 .4

11 97,0 792,730 0,900 1,350 102, 84, 0,249 330, 73,786 107,13

12 96,0 795.0RS 0,000 1,350 102, R4, 0,249 _ 330,  T3,7RA6_1ud.2__ _
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YORK RFSEARCH CORPORATION

DNF PESEAKRCH DRI1VFEY', STAMFORD, CONNECTICHT 06906

ChL, T EMNT .

PUCT ARFA:

NDUCT LONCATIONS
NMIMRERS ®

FILTER

UUTLET

FPL=GOLD BONDT
PLANT LOCA[lU0:
UNTT TFSTED: CALCINER#1
DICT NIMRER?

RTCHMOMD , A

0.8580.FT,,12,5"1ID

BAGHOUSF #1
37039

JOBR NUMRER:

ay

TEST NHOMBER: 3
DATE: JUL 16,80

TEST COND: NORMAL
HAR, PRESS=T8 HG: 30
PYTOT THRE FACTOR: O

SAMPLE FLAP SAMPLE PITNAT ORIFICE METFRTFMP NNZ ~ STACK STACK

POTNT

START
A=1

nLo
4,0
R0
12.0
16,0
20,0
24 0
2R 0
32.0
9 16,0
10 40,0
11 44,0
12 4R 0
START 4R_0
S52.0
56,0
60,G
~4.0
6RO
72.0
Th .0
80,0
84,0
R, 0
92,0
Ok, 0

D~ N &N

i o]
]

TIME VOLIIME
(MIN)

(DCF) CINH2M (INH20) TN
790 450 .
749,225 1.100 1.400 Té,
801.600° 1.100 1,400 78,
203,940 1,100 1 .400 RS,
H0b 280 1,080 1,350 RA,
BUE.%75 1,000 1,300 AR,
RIN,.KS0  1.000 1,300 94,
R13,078 0,040 1. 200 4R,
819,275 0,940 1,200 96,
817.46% 0,920 1,180 96,
819_.640 0,900 1,150 97,
R21,7R0 (0,900 1,150 QR
823.4935 O0O_8&0 1,100 98,
%¥23.01% '

826,330 1,100 1,400 90,
825,715 1.100 1,400 94,
831,080 1,100 1.400 946,
33,470 1,100 {1,400 0R,
35,855 1,100 1,400 97,
836,210 1,080 1,350 97,
40,5725 1,000 t.100 OR,
842,875 1,000 1,300 96,
845.130 1,000 1,300 96,
847,430 1,000 1,300 9k,
B49,.715 1,000 1,300 96,
H52.000 1,000 1,300 96,

RDG

rRDG

(DEG,F)

17=29

.01
hd R 70 ———— i —

TIME TEST STARTEDN: 1612
ES S
Nia TRMP VEL, -
OUT (TM)  (DF)  (FPS) -
75. 0,249 330, 81,910 103,1
76. D.249 330, B1,910 t02,9°
78. 0,249 330, R1.910 101,0
78, 0.2489 330, 80,020 103,13
TR, 0,249 330, 73,098 103,7
R}, 0,240 330, TH.O9R 1072.4
R1, N,249 330, 75,719 103,2
"R2,707240 7 330, T8,7t19 1n2,0 7 7°
a2, 0,249 330, 74.909 102,64
K3, 0,249 130, 74,090 102.9
%4, 0,249 330,  T3.090 101,72
RS, 0,249 330, 12,425 104,2
TRO, 0,249 7 330, 81,910 "ioi.o0 77T
R2. 0,249 330, /1,910 102,13
B2, 0.249 330, H1.,910 101,3
R2. 1,249 330, R1,910 1024 o
R, 0,240 33N, 21,910 10321
#3, 0,240 310, 80,026 1n3,2
a3, 0,249 330, 78,098 103,90 77T
82. 0,249 330, 78,098 105,6
B2, 0,249 330, 78,098 1n01,3
54, 0,239 330, TH.N9R 103,13
Rd. 0.249 330, 79,098 102.6
H3., 0,249 330, 78.09R_ 102.5




6.1.3

Particle Size Distribution Tests




YORK RESEARCH CORPORATTON _ JOB NIMBRER:T 9817=29
ONF RESEARCH LURIVF, STAMFORD, CONMECTICUT 06906
_CLIFNT: EPA GipPSU'M . TEST _NUMBRR: L
PLANT LUCATTION: RICHMOND, CALIF DATE: JUL 15,80
UNTT TESTED: %1 CALCTMFR CONDITIONS: MORMAYL
STACK NUMBER: INLET S . __AMHEIENT TEWP=DEG ¥: 8BGO
STACK ILNCATI{UN: TNLFT HAR, PRESS = Td HG:29,92

AMDFRSEN PARTICLE SIZING

NIAMETER  WRIGHT % PRR  CUMZ  GR/SCFD  MG/NCMD
STAGK (MICROWS) (MTLLTGRAMS) STAGE <UPPER DIAM PER ST8GF PKR STAGE

{ > 7.05% Y87.51  ss.st 77Ty an2972 wexxxx
3 4,37-2.94 3t.37 11,65 31,22 1,394726 3192,1
4 2.94=1,98 1R.62 6,92 19,56  0.,827854  1%94.7 T
5 1.98=1,2% 17,08 6,35 12,65 0,759385  1738.0
A 1.25=0.60 12.726 4,55% 6,30 0.545086 * 1247,5
7 p.e0=-0.35 2.8% 1,06 1,75  0.126712 290,01
4 0,35+0,20 n.79 _ 0,29  0.A9 0,035124 20,39
FILTFR € (0,20 1.06 N.,39 0,39 N.047128 107,86
STACK TEMP.(DEG.F)e + « o 335.0 SAMPLING RATE(ACEM) . . . 2,220
STACK PRESSURE(IN HGY , ., 29.63 . _ . (SCFMD)Y, . . 0.h34
GAS ANALYSIS (DHRY PFRCFENT) (NCMMD), . . 0,020
Cil2 4 o o & o 1.00 TMPACTOR TENP,(NEG,F) . « - 335,0
CU . . e e_e_ 0.00__  PARTICLE _DFNSITY(GM/CCY . 1,00
N2 o o« o« =« o B2.00 TEST TIME (MIN) o 4 o o » .50
02 ¢ & &« &« o 11.00 TOTAL WETGHT (MG) . & « . 72AR49,1
H20 v o o o o 52.60  TOTAL GR/SCFD o 4« o « « -_11.9673

TOTAL MGAMOMD , o ., + « » 2734840,.9




YNRR RFSEARCH CNRPORATTON

ONE RFSEARCH DRIVE, STAMFNAPD, COMNFCTICHT 06906

CLIFNT?®

UNTT TFSTED:

STACK MUMBERE: TNLFT _ AMRTENT TEMP=DEG_F3_ 8U_ .
STACK LACATION: INLFT BAR, PRESS = [~ HO379_0Q7
AMDFRSEN PARTICLE SIZING

NTAMETER WEIGHT % PER  CUM% GR/SCFD  wG/nCUD
STAGFE (m]ICRUNS) (MILLTGRAMS) STAGF <UPPER DIAM PER STAGE PER 5TAG
t > 8,30 7 49,03 as.ae T TTT3,962370  G068.7
? R.,30=5.16 15,726 13,60 _55,51 1,211011 2771 .64
3 S.16=3.4R 17.43 15,53 41,91 1.,383219 31¢58.7
4 3,482,135 £.53 T7.60  26,3R  0,676928  1549.2
5 2.35=1.439 11,40 10,16 18,78 -~ 0.9046R7 2070,5
f 1,49=0(1,77 5,88 S.74 B.h?2 D.46RhH28 167 .9
7 6.72-0.42 2.60 " TiJas T 3.38  0.,165859 379,50
R 0,42=0.26 n.24 S 0.21 1.5 N,N19046 13.59
FILTHR <« 0,20 1.46 1.30 1.30 N.1158613 265,18
STACK TFMP _ (DEG.FY. o o« . 335.0 SAMPLING RATE(ACFM) , o+ .. 1,630
STACK PRESSURE(IN_HGY , ., 29.83 _ (SCFMD) ., . .. 0,549
GAS AWARYSIS (DRY PERCENT) (HNCMMND) , ., n.017
CU2 & v & o & T.00 IMPACTOR TEMP (DEG.F) . . 335.0
.C i . a s a_ e 0 . n 0. _— p A_"‘_I 1 C_I’ Fl_ Q E‘hj S 'II Y E..G“../.(..:‘C.). e e
N2 & o o « o 82,00 TEST TIME (MINY . . & o & 0,33
U2 v o o « « 11,00 TOTAL WEIGHT (MG) . + o . 112.2
H20 o o o « o 45,20  TOTAL GR/SCFD . 4 s _ s o + B.90%51
TOTAL MG/ZNC™D . . o & & o 2038213

EPA_GYPShM .
PLANT LNCATION: RICHMOND, CALIF
81 CALCINER

JOB_NUMBRFER: 9517=29
SN TFST _MUMRER: 2 PO -
DATE: JUL 15,80

CONDITIONS: NOWMAL

1,108

g

- -




YORK FESFAFCH CORPORATTION
STAMFNRD,

TONF RESFARCH

BRIVF,

CLIFNT: EPA GYRSUM _

PLANT LOCATIUNS ”TrHﬁhNn.diwr
CALCTNER
STACK MUMBRER S TMLET

UNTT TESTED: 21

CONMECTICUT 06906k

__ TEST MUMBER: 3

CONDTITTONS:

JUB NUMRER:

DATE: JUL 16,80
NORMAT,
AMBRIENT_TEMP=DEG F1:

4517=29

L8O

STAaCK LNACATION:T THLET HAR, PRFSS = N HG:29,92
ANDFRSEN PARTTICLE STZING
NTAMETHR WETGHT 2 pFR CUM%  GR/SCFD | wasmewmn
STAGE  (MICRUNS) (YILLTIGRAMS) STAGE <UPPFER DIAW4 PER STAGE PFR STAGE
1 > 8.90 17084 T 23 8e T T T 625128 3719.4
p) R.90=5,54 13,07 17.44 Th, 11 1.18A082 2714,.5 -
3 5.54=3,73 15,10 20,23 RH,67 1.375529 314R,1
a 3,73=2.53 12.19 16,33 38.44  1.110444 2541.4 T
5 2.53=1,60 H,5R 11,44 22,11 0.781592 1788 8
7 n,78=0,46 1.44 TTY.e3 T TTaJer T Tolv3ti7e 300,22 0
f 0,46=0.28 N.64 0,46 3,04 0.058301 133,43 N
FTLTEP < 0.28 1.63 2.18 2.18 0.1484“4 33q‘g4
STACK TEME (DEG.F). & o « 335,00 SAMPT,ING RATF(ACFM)Y ., ., , 1.420
STACK PRESSURE(IN,HG)Y . . 29.63 (SCFYD). . . n,513.
GAS AMALYSIS (DRY PFRRCFENT) (NCMNMDY, . 0,219
CUZ v v o o« o« 1.00 IMPACTOR TEMP,(DEG.FY , , 335,10
CO . . v &« . 0.00 _PARTICLE DENSITY(GM/CC) .,  _  1l.00
N2 & o « « « R2.00 TEST TIME (MIN)Y ., . & & & 0,33
U? o . e« « « 11,00 TOTAL WEIGHT (MG) o o+ o+ 74.66
H20 + o« o « o 25,20 TOTAL GR/SCFD o o o « o o« 6480113

TOTAL MG/NCHD , & & o o »

15%65,7




il

YOKK RESFARCH CORPARATTNN o JOR NUMAER: 0517=29
NNF RESFARCH URTVE, STAMFORD, CONNFCTICUT 06906
CLIFNT: EPA GYPSUM o ._TEST NUMBFER: {_
PLANT LOCATION: RTCHMOND, CALTF DATF: JUL 16,80

UNTT TESTED: #1 CALCTINER CONDITTIONS?: NORAAL
STACK MNIMRER: QUTLFET - ~ . _AMRIENT TEMP=DEG _F: 75 __ .
STackK L.OCATIUNM: OUTLFT BAR, PRESS = IV HG129.4%

ANDFRSEN PARTICLE SIZING

_ DLAME TER WRETGHT 2 PER  CUM%Z GR/SCFD MG/NCWD
STAGF (MICRUMS) (MTLLTYGRAMS)Y STAGE <UPPER DTAM PFR STAGKE PFR STAGF
v 0> e.03 T Tye.11 T Tia.ee T T 70002376 s.a8
2 R,03=4,99 9,71 3,93 go,n4 0,002154 4,93 .
3 4,99+=3,134 10,73 10 9R 79.11 B, 002381 5,4%
4 1,36=2.27  9.45  9.e7  &8.13  0,002097 4,80 T
5 2.27=1.44 10,94 11.19 " S5B,46  .0,002427 5.5%
A 1,84=0,n9 9,64 g, 8aA 47.27 n,002139 4,R9
7 0.69=0,41 “to.1s 10,38 37,40 0.00225%2 5,15 )
8 N.a41=9,25 17.0% o 17,34 27,02 _0,003782 _HB,.66 _
FTILTFR < 0.2% 9,3k a,58 9,58 n,002077 4,75
STACK TFMP_(DEG.FY. . « « 330,0 SAMPLING RATE(ATFM) . . . 1,720
STACK PRESSURE(IN_HG) . ., 29.66 N o ~ (SCFMD). . . 0,580 i
GAS ANALYSIS (DRY PFPCFENT) (NCMupY, , . 0,016
CUZ o o« o o« o« 1.00 TMPACTOR TEMP, (DEG.FY . . 110,40
C 4 4 e & o D00 PARTICLE DEMSITY(GM/CCY o 1,00
N2 & & o« « « 82,00 TEST TIME (MIN) , . « . & 120,0
V2 4 o a o « 11,00 TOTAL WEIGHT (M) o o o = 97,74
H20 o o o o« o 49,30 TOTAL GR/SCEDN . o » o o« o« 0.02168
TOTAL MG/MNCMD . . v 4 o & 49,63




6.2

Calculation Formulae




As

c
CO,, 0y Ny, CO

PARTICULATE CALCULATION KZY

Stack area (ftz)

= Dry particulate concentration - Gr/SCFD
= Percent by volume (dry basis) in flue gas
= Pitot tube correction factor

= Sample nozzle diameter (in.)

Dry particulate emissions -~ lb/hr

]

Percent excess air

Emissions by F Factor - Lb/MMBtu

Emissions by F, Factor - Lb/MMBtu

Emissions by actual heat input - Lb/MMBtu

0

= DProrated emission rate

U

'Emission rate during soot blow

L}

F FPactor (SCFD/MMBtu)
= Fc Factor
= Gross caloric value of fuel fired (Btu/lb)

= Percent by weight of fuel fired

Sampling isckinetics

Percent moisture by volume in stack gas ,

= Mole fraction of dry gas

Front half sample weight (milligrams)

Molecular weight of stack gas
= Molecular weight of éry stack gas

= Barometric pressure ("Hg)

Average normal emission rate (non-soot blow)



P = Average orifice pressure drop ("H,Q)

Ps = BStack pressure ("Hg absolute)

APS = Velocity pressure ("H50)

QA = Stack gas flow rate, stack conditions - ACFM

Qs = Stack gas flow rate, standard conditions = SCFMD
T = Time unit in operation. per day (hours)

Tm = Average meter temperature (°F)

Ts = Stack temperature (OF)_

st = Time unit blows soot per day (hours)

T, = Test time (minutes)

Vo = Volume of gas sampled at meter conditions - ft3
v = Volume of dry gas sampled at standard conditions -

Ve = S8tack gas velocity at stack conditions - £ps
Va = Milliliters of water condensed in impingers
v © = Volume of water vapor at 70°F and 29.92" Hg, ft3




PARTICULATE CALCULATIONS

The following are the basic equations used in calculating the data
as feound in the £final summary.

l.

Volume of dry gas sampled at standard conditions - TOOF, 29.92"Hg,

fe.3

Vmstq = 1378
(T + 460)

-

Volume of water vapor at 70°F and 29.32" Hg, £ft.

Vigas = 0-0474 x Vg

$ Moisture in stack gas

100 x ngas
Vm

T M=
std T vWgas

Mole fraction of dry gas

Mg = 100 - & M
100

Average molecular weight of dry stack gas

3

MWg = (8 CO, x .44) + (% O, x .32) + (3 N, x .28) + (% CO 2 .28)

Molecﬁlar weight of stack gas
MW= (M Wd X Md} + 18 (1 - Md)

Stack velocity at stack conditions, fps

AP x (T + 460)

3

Vs = 85.48 x Cp Ps X A




#. Average stack velocity at stack conditions, fps

: \ 1
Vg = (85.48) (€, ) Q«BPS<T5+ 450¥<1fﬁi;75§ﬂ /

where'VAPs(T + 460} is the average sguare root of the product of
the veloclty head and the absolute stack temperature.

8. Stack gas flow rate, stack conditions, ACFM
QA = 60 x Vs X As
9. Stack gas flow rate, standard conditions, SCFMD

1062.6 =% Vg X Ag X Md X Ps

Q =
s (TS + 460)

10. Percent isckinetic

g1 =

2
Ve X Tt X Ps X Mg X (Dn)

ll. Dry particulate concentration - Gr/SCFD

Me

C = 0.01543 x T
Mg+d

12. ,Dry particulate emissicns - lb/hr

E = 0.008572 x C x Qs

13. Particulate emissions by actual heat input ~ Lb/MMBtu

_ E
EHI - MMBtu/Er

14, % Excess air a2t sampling point

. a = 100 x_ (% 02 = 0.5% CO)




15.

ls.

17.

18.

19.

vy

F Factor

o - 10% (3.648m) + (1.533C) + (.573s)

+-

(.14%N)

(.46%0)

GCV

Fc Factor

Emissions by F Factor (Lb/MMBtu)

g = CF 20.9
F - 7000 20.9-% 0,

Emissions-by F_ Factor (Lb/MMBtu)

c




YOKS REFSEARPCH CORPORATTINNM JOB MNIUMRER: 9517=20
OME RESFAKRCH ORIVE, STAMFNORD, CONNFCTICUT 06904 )
CLIFNT: EPA=GULD BOND' -
PLANMT LOCATLON: RICHMOND,CA
UNIT TESTED: CaLCINFR#)] pDUTLET

PARTTICULATFE SUMMARY IN METRIC UNTTS

NESCRIPTION ©UNTTS 1 2 3 " AVERAGE
GFMFRAL DATA L
NDATF 0¥ RUN UL 16,80 JUIL 1b,R80 JUL 14,80 )
HARNMETRIC PRESSIIRF MM HG 762.25 702,25 162,25
STACK PRESSUKE, A&RS, MM _HG 762,59 762,59 762.59
STACK RAREA o M2 T T AL et9 TTTla,n79 T T ToLnTe T T T T
NET TIME (F RUN VTN 72.0 96,0 6,0
PFRCFNT TSOKLNETIC 109,3 10,5 102.7  106,9
GAS NATA
AVG STACK GAS VELOCTITY #/58 25,0130 724 .073% 231,9Ak 24,356
AVG STACK TEAPERATURF NEG,.C 165,2 - 1n6,7 1n5,6 15,5
ACTUAL, STACK FLOWRATF am3z« 7 " 1, 0 7 v1a, 7770 118, 77 "1, 7 77
STK FLOWRATE ,DRY,STH DNMI/™ 43, 40, 19, 41,
MOLFCHLBR wT=DRY STK GAS 29.56 729,56 29,56
YNLFCULLAR wl=ST¢ (GAS 24,22 24,06 23,86
MNLE FRACTION DRY GAS 0,538 n.%24 0,507
GAS ANALYSES "{DRY PFRCENT BASTS)

o CAPPbN beXIDF T —-““""7:6—-—— 7T6m_ -7:0“ AV*A?;bM e
NXYGEN 11,0 11,0 1.0 11,0
CARRON MONQXIDFE 0.0 0,0 0.0 0.0
NTTROGEN ) 82,0 82,0 2.0 82,0 )
MOTSTURE BY VOT, an,?2 47 .6 49 .4 47,7
SA¥PLF COLLECTINM DaTA o
TATAL H20 COLLECTED Mi, 932,0 1129,6 1102,8 T
VOl H20 VAPOR=STD COND  NM3 1.25 1.52 1,48
VAL NDRY GAS=-#AETFR COND  DM3 1,47 1.71 1.56
VOL DRY GAS=SID cOND  DM3 1.46 1.67 1.52 , '
AVG GAS METRR THEMP PEGLC 26,2 29,7 30,7
AVG NRIF PRES DROP MM H?20 52,811 39,370 33,108
PARTICULATE #&TGHT DATA T e
NET WETGHT PARTIAT, MG 0,00 0,00 0,00 0.00
NET WEFIGHT TOTAL MG 30,86 19,68 15,62 21,95
PARTTCULATE EMISSTNNS ‘ ' ’ . T
PARTTAL
MO/NNRMALLZED CU,¥ETERS 0,n0 0,00 0.00 0,00
MG/NNRM . Cl .M RB12% CO? T L. T 0,00 TTo.00 T ToLo0 "
MG/ACTUAL ClU. METFERS 0,00 0,00 0.00 0,00
KIILOGRAYS/HOUR ) 0.00 ] Q.00 0.00 0.00
KTLOGY PER PROCFSS LUNTT ao,00000 0,00000 a,00000  o,o00000 7
TOTLAIL
MG/HNORMAL LZED CII MFTERS C20.,93 1,77 10,23 14,31
MG/NNRM, CU.M R172 CO? 35,87 20,18 17.56 24,54
MG/ANCTUAL CU. MFTERS 7.58 4,15 3,49 5,08
KTLOGRAMS/RGIR 0.05 n.o3 N.02 h.04

¥TLOCH PER PROCESS LIMIT 0.00000 0.00000  N,Q0000 n,nu000




e

ENGLISHE TO METRIC
CONVERSION FACTORS

FROM ENGLISH. 70 METRIC MULTIPLY BY
DSCF DNm> 0.02832
DSCEM DNm® /min 0.02832
Tons/hr Mg/hr ' 0.8072
gr/DSCF g/DNm> 2.288

1b/hr 'Rg/hr 0.4536
lb/toﬁ- Rg/Mg 0.5

oF °C -32, x 5/9*

¢ First subtract 32 from °F temperature, then multiply by 5/9.




PARTICLE SIZE CALCULATIONS

Operator . Duct Dimensions
Impactor I.D. Nozzle Size:dn(in)
Pitot Factor: Fg Meter Temp: Tp(deg F)
Clock Time Meter Rate: Ry (cfm)
. Pg .
1) sStack Pres : Pg =2 Pp + == = + =
al gssure s b 13. 6 TB_.-G- lan
%$H40
2) Mole Fraction Dry Gas: =1-222_ =1~ __ =
ibd Ma 140 100

3) Mol Wt. Dry Flue Gas: MWg = (.44 x 3C05)+(.32 x %03)+(.28 x %CO)+(.28 x $%N3)

= (.44 x y+{.32 x 1+(.28 x Y+{(.28 x y o=

4) Mol Wt. Plue Gas: MW = (MWg) x (Mg) +[18 x (l-Mdﬂ

= % +18 x (1 - )

5) Stack Gas Velocity: Vge = 85.35 x (Fg) x<V/AP X (Ts¢ + 460)

Ps X MW
= 85.35 x ' <V x ( + 460) . £ps
X
6) Sample Rate: Qn = .327 x (Vge) x (d,2)
= .327 x x ( )2 = ACFM

7) Meter Rate: Ry = (Qn) X p—

] ) ) x » 450 - ctn
y + 460
8) Orifice AH = (cfm)’ (6H @)
0.5625
= 12 ¢ )
5 .5635

06-4-80




6.3

Field Data Sheets




6.3.1 Particulate Testing - Baghcuse Inlet




PRELIMINARY VELOCITY TRAVERSE

aant__2PA - &~ \d RBend @q e M

DATE Z/15 . . >~
Locamon. " | ay et Brown inflo .
STACK 1.0, 12.5" Cp= +89 Xt ©F ~L !
BAROMETRIC PRESSURE, in. Hg _ Box W S2\0L FA -
STACK BAUGE PRESSURE, in. B0 —4:0” _ Ahgo = |.§7 L~ SIS T
OPERATORS _DeNACD) W1z i > C;Ec;;%escumm OF TRAVERSE POINT LAYOUT |
> d\@mgiérs > Hsturbances
TRAVERSE | VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE ' POINT HEAD TEMPERATURE
NUMBER (@pg), in. Hy0 Ty, °F NUMBER {pg), inHp0 (Tg) °F
A_| e, 325 3] lo | 315
2 0. 25 S25 2 099 31
2 | n.7/ 330 3 0.85 315
4 | 0,78 3z0] 4] o8l 3|5
> | 0-751 330 51 o7 3IS
b | .69 170 6 0.6/ | /5
= .
2
3
%
5
4
AMpPvE_De 85 | __
fs 320°IF c’xcﬁu@ ’-Pt-s e
Tsav=[" Ae e Br
AVERAGE AVERAGE

. ES-045

FIGURE 2

e et




FIZID MCISTURE DETERMINATION

o

.é.
|
a\
é

sswo. S/ T7-29 COMMENTS
LOCATTICN /7 /107L :

r=st vo._ S0 r$47ir P

DATZ 7/15 7

OPEZRATCR

1) 3Y APPROXTMATICN METHCD:

3ARCMETRIC PRESSURE 37048
crecx GAS METER,READING | ORIFICT PRESSURE Meter
TIME (v )l £ DIFTERENCTIAL ({E) in H,D Temperature, Tm © [

77 04T

14 | 2/7.256 ).57 o E
14 320.90 /- 57 | 9ef |

$7
Hzd | 324.87 /.87 /o2 55

29 | 328. a4 /87 /o 2

N34 | 331.970 — /12 557

Impinger Val Silica Gel
(ml) . (Gr.) '
et — ! .
Iaitial L OO Z?K
68

| H e
Ner ;UCP. 1

(W) = weight of mecisture collected =

% Moisture v Volume =

2) BY WET AND DRY B3UL3 TEMPERATURES:

Wet Bulb Temp: - Oz % Moistora from Pgyvchcmesric Chart
o
Dry 2ulb Templ T

02~4=-30

e e —— e ¢ er—— e —— = o v e




QX v o days o %

2Pk aquys af dots K

0u-b-ro
' S H )
—eppy— |
S
\ o1 1 A .
4L iy el T A S ) e v a)
\ ! LCC VAR 4 B I TR A WL IR =40 % e B e I
21 VIIREA ogl T 12T "<, 9] e 951\ Sl
B AT AN R e T A 9e Lk Sl " 52| S *
ZL et ozl | cee 2T |1 | L3 3L -Slg JE7A] CTY &
2 Tl | gce e et | &3 T e OpFRRLT oz
Y Q| ZIT | ahE | el er (28" (FE The Q¥ ¢
i imo_ Qnate (5T (e 1| 687 27 Thg ge-rell Sl ¢ ok
cz | JAN|TacE s | Se | s A R A
X4 AT |~ T ShTChl | ghe 558 Gl o | = ¥
¢ [ gOr[aer " ece ¢TIt | g Q0 Lee arnr ¢z |7z
K 9dtl { 99| oz Sl S Glye LI S g9l [ [
QL S22 C 8L e | a2 19T |91 o -\ 101 Le¢ 9%t S| 1T v
2oty oy wriav{ o3usia S£2°2¢g trest—9O 705
4 A mo [0 | Hw 2.0 tofn viww | oltiw e . 42019 h"_.ndm.__ﬁ_.._, YIORIN
"INV | HIntviIanaL ‘WINIVA JHHVU ISR L Junivyldwaig WHNTIG aviu —__ TA E.z._ YnGd
EHHAT] i NOu 3 1dwvs Jund H113KW SvDAlD RIS FUNsS W4 330N AI301IA DHIOVIL B L3N SVD WL N201D ISUIAVHL
SHONIW <z KUIAI VEVI YIV QU0HIY gny =<u=- Qs+ *Z 1 ul. zZH ObBTH- .h mn..u.m 1 #

49 {1’y 61304 TI(qeI'y3Iou sjesypur)
SUOTIRIC] JI04 JO IYjuwmal|os

.
RISV R HIUUGNMT

-

R Re LRSI 2R

O/ ounaaas xou wavag
OS5 imrLeas uaivan guona

ST dy wonguaaay i

" upuvs,

{0) BN MaLtis

AZH v =" ("0 ‘uunssauwa d1avas

\.“N..Nnm _HNNSLHIE DL vy
. umosq L3 dy JoGh SUWLNIDIHLE Jraau
b, €2 3000 juupy L LETTT iy wuaam aw TTroswiso
b, §7 78 00-0 1vnun F27T5__ -0 1'xoa uaraw 7 T usudant
IS L % 3 T T UTLTXOO HLNNY £ i waavs
2Tl Tuun ey FeTH v ammsion aansuy £2{7 o syanvg
99z ey 2 55T W) wizam SHL T
226 1vaga 25 5C " HaAL ANV MURerT sy | B H\NUWN\R%.|I Vi
(equ} ol -yoqa $00-Thg a1 uun frll..@;i.ﬁ.irlﬁﬂﬁ!r..cz “uor

viva ai3did




1 | -/ [ _‘%* |
A~ i N N I
T e St e P
- ol N G Iy
- ; @d - | . * ) ny: ., OI..E\ Orll]ll
— Q o
¥ i)
VAo FVEE
/ h FITOIP ™ PorRF™ [T
=W ZL: A T A e T Y .
o
N2 “
AL
SR i 2y
z /- |sC 'l 159 ¢ A
T |20 7|0 (et e (187 |€2 /L€ 3
L lgo] kor o5 s e T KT | RS OLE 3k
\ oz QUT [HAN U< o -T|sgV | B8r
oL V& | & |90 O 9% Zz1 |21 |9~
] 228 DU AN 8] 6> €7 | e\ [18°
K4 & %, O T2y 257
2z | &l T1ORE st g1 | bbe 168 “ 798
. QI 1M 18 1TO0Te @1 [@¥F 1 | G |s£=Z "19% oF:
{ ez | St | gl | Q=¥ LYV v ] S0t |99 " bSE 2 |
ol |szz | Z | SV |8l [Qoeg |9 1|91 _ hZ “85¢ Dpsaghl Srel g9 kK
PR ITY P T WLV |- QIS0 Ol 9 &S F9YS
4o s I 4 11ne | 1w IRT wht orww ol w tan . w3013 hﬁm_ﬁm uIeWN
JUNEVUTINILE | TIUNIVETINL WINIVA JUNEVHIANIL Juniviiduil WIHHINI G avit n__ ‘AN y 1od
HIDHTJWN X004 WV dwnd 2I13W SV AlO Wivis FHNSSINJ 321410 AHI0TIA DHIOVIN 431 IR VO JWHL ¥3071D SUIAVEI
HHAWON LSHL

. _
Z 407 obud /ﬂ % 0 /ﬂv O 2N NOTINIOT ONITIWYS

i




Ou-¥-vo

A B A

: hg 701 do yprm v

[
e Ntsuo’) w WBURID SAU Y

AN

SU0YIRD0] 3104 JO OFjrvmaog

3. 301

Q61§ IV amEmAEm
INLLIAS XO0 waLvan

600 o watvan HUO

b5 *

dy

b FZ 900" kents

CLECT T dng warum

b, gz Q00 i

991z <

G XON UMM

WD) quor

LT w e o

T G ITROM WL

HTH T v aumson anmnssy

- GNU.N .m.w-qu—:-

L7 i

SS7 e+ cuty wezzon

sF 5SS AL GUV IADCS Suoing

(o1} olp -qop

viva aiaid

Q -QHha v yuoua

SH 5
(1 £
. 75 h
i " A h
| 0l 1w G — A
L L ndU L} p— s
\_ ! Q\N wﬂ
b7 |
| @mw.uﬁw, _
— . — i, ] g |1#Le |
] s V. oSy VI 77 |95 Vil 4 XX I R AN E R _
| S/ 1 ] ] Gw%mm; se /L hge 1 LOT 868 I CL s7r | I \Wﬂ :
] <A 1T |08 ST |2/ | +€° |OOH TET IS5 5T TSW :
I A S g K I SN U N b 2o ) s g
N |\ AApor 7t 1ot |7 g7l to 51 73¢ B s OF | |
i ST | 7& [777 1OAE ™ |Ghy |Sp7138% | o988 liet 27/ % P
_ $C 04 |6b | R (o r |57 (S4° 1264 735 |ze 7| T E ¥ w
I7 1946 |66 | SEC | X757 <673 S/ £5¢ ogibrb 7| € 2z |
| €T 1S5 |24 | s€2 |97 |77 o7 BOf T]3EC 26 or|T =¥ Iz
sz |O7 | B 126 | ssE |7 /{77 o SO7qLE S| 7 m
/. M;N'. 88 | 786 | SEC |97 |T7 |77 DL 8LE 2 A !
OL | 9F4c | B |88 |98 (<55 | «LISCT | 7 QQPLE FSih ST /Y
R T wnav | ausio SH7TSC CTE—O | vl _
1 da " 131180 | 1w TR P T 19} o v “taw) 501] L <
wntvasant | v .s“”"_u._; TR A ..m.,:_“:_*:“:a aviu R o 42) ks T .uﬁ;ﬂwﬁ\_d&\._
s | wou s | awnd LN VD ANG wvis | sunssaug 3oumo | anaonaa DHIOVIU UIEA SV [ 3w w307 NS
ETTOT AUIAT VIVA VIV GUODIY AWV OV 3U MNMMW‘M { <28 TEE MM.H& cBE
12 1’y 533103 Teqe’iyjaou ajeayjpur) - .N\,Hn.. T T e uvy

Ty uanunn warigl i
QeH 5 7= (M0 mnsgaug D1avs i
%mm CULEHA N e T R LTI :

2.S5h  wimwvianos anaiaen

AW
z (1t (IR TET] T i
3400 T s i

2 |v) HOLLNOGE DHUCLWE'
- { \r L v

T sd kDT nwvia
‘Q N -Nl_ms o uor

HOLLIO




A
o
O(mrii .
. oM *
3Ok
4 9G0LETR
VL I N~~~ T e ——" T
3 A7 o7 957 |7 Til [ | Zr |07 "€ih I
o7 77 Ve O [T/ [/ 1T L7 |agl Clh 7 F
Sz P72 |[FFT [chil |shl (B8 * |7865°Y 14 £ ¥
of o7 zzr T ore st |sct [R9° | 3L &0k 3k S S5k
cw (O [ZZ7 [oRe [Sh1EFAT | 881|754 L0k OF: 7K
L zo7 (377 | s€¢ |A71h 71 787 G, COhH 7
I7 1907 |27/ [ see | 2.(|1A7 | 29° | &7¢C " 57 K 2
6 |gor |si7 | SE= | AP 7T 1987 LI ETS  OF z

Y o | LD7 {577 FTFA | | Fo/ 197 JE) 2z IF

/ V71 go7 | &7/ FT A7 [ 757 /5 LbE z—
7 =7 o7 {777 T 57 P | F58°L&5 4F 7K

QBN E | B 190/ (¥ | se % | ¢/ W 7 | A6 | 00T “FbE /g

c ‘ 10U ] 44 uy) | wnav| Gausao : Hi b s O . F799 | g ¥

m 4o oW 13 | 1w 1o %1 wht oww | ofuwtw o 201D “ﬁaw_ss_nm WITWON
"JuMIVEISWIL | 38RIVEISNIL | -unnova Jun1vyIgNaL naveddudL | wnniu3dda avid Y aa 1HI0d
HIONIJWL X08 IJWYS dund H3I1IW S¥D ANQ WIS NS IYd 32141U0 ALIDOIIA ONIQy Y HILTN SV WL N0 JEHIAAVHL
Z YHHWNN LSAT
2 o °bud i NOTIUDOT ONITIWVS




@

a
\F,\ .._\,E

1. .

Od-¥-v0) =) T oA Lo ] - ! 034,
H .\ \_._ _w ano Q‘. ahm&\m vvw é ﬁ. ¢ »m* SINSWWO0)
- 815
@ﬂ wtm T~ o7~
.w Qv T s Y. 74
AR o QL o<z
G - e 57—
A /s 731 ¢
N P4 §6
(@Q Y2 B /
&> e T
L7 Tl |zed | o7 Bo7 077 |57 mmw. mmlm.\wi AZ¢/  o¢] 7 @x
O/ |2/l |zezys | QL7 v/ |so/ | ST L/ TElR OV sy 7 L
7o T PR | s | X 8270k Gl <7l F
o/ Velt/ |ocl | oo o/ a1l | 9257 O LEA oE/ Y| s e
L7 (@77 1ozl | g s /| £ . 279G~ N.Sv ;
o7 @i |ar; | o [R71AT . |
77 407 | A77 |2 Sh T 1S/ -/ s
\ |7 (go/ |77 NopE |7 {5/ : z
Sh | SCE (oI 077 (ope (77|57 07 (865 Tzh Ghdel —or[z—%
_ SH T\ stz (97 |\§O7 {dr (O (77| F7| o7 LA LR IPAY IS
_S% | SZT |97 [SO7 1507 |0 |G | 97| G717 | TTE ZIH gee/ & | 7 ¥
S |58 | & |so7 (o7 | Qhs (7797 O] &2 977 1sel s2li Yy
40| g,y wniov| oawsao [ cor ‘¢ 1k Ok —d %5
do do My Hun | 3,:¢D tofnwey | ol w (o \ 33013 hﬂm__ﬁn HINWIN
“JUNivyIJawdy | un1vuanil ‘WNIVA FUNLYEIJNIE IHNIVYIIWI] TINIHI LG aviin e TA ) 11104
HERITAT] X046 31dwvs Jind Y13 SYD AUD RaVLS JHASSIUL IDNHU0 ALIJOTIA NIV IY U313 SV JWIL ¥3I0TD AsUIAVYL
. ) . SIUANIN "= 5 AUIAT VAVO TIV QUOITU UKV OV -7p R I
238 g’y $3I104 ToqeT’310u 93esTpur) - — - (ayave
SUOTILD0T 3I04 JO ITIewayodg SLY dy aomntad {8) Wil a3
Yadal DNLLIZS X0 wdLvan = (Sa) ‘minssand D1AvLS
K /o TC HIIAS WAINAN HuOud /OG5 anissang DniLanouvy
\mo.".. b, B -awf A 20 B m._..wh [T =m.ﬁ,u_m a2l Qb—.\_.;_.cz._ E&:mnm._.,.___..m
“ bii., \.ﬁ 8 0gg _“,_.“___“.,.E_ nMn.M.mw. “.H._..H.xo,.. uaLi T T Hawwon oy
s _XI9 ujun qen 9/aZvi v’ .._H_“__w.”m._._ﬂﬂ__wzaw V]| bdﬁ%...:xﬁﬂ%m..%.ﬁ.um
M/Uu Q07  1epypm S$ST - Ul w@rzzon YR . m:.s.“
g 7 w HEAL UNY ILLON'L 00U L 0SETKG " i
(s1m) OLp “yoa MGO OhD a1 unoud vz - h- m .Q EUTITY




—
A
A7 A
4
]
1
A A < XA M B AN LA R Y A T A7 VAR V1 X5 A7 R A L L A A
3 L] |Zz |BRBa|@ZT A7 161 |58 Y o A ) T T R .
T |0zt i |<F¢ S/ $m. — 24 VBT TbHA G akT =7 T
- LT 1027 |02t |TO¢ FOVAT AL |ozg 8hh gtk STl & @&
{ gz |acl- %~ O [A 7| A7 |(Sg° 1£9F°9/4  agddSgi O%| b
Mum\,mqm_ JdkT b/ |A7 |S¢ " BAbFhlk  clSEl  S¢g4| bk
Bl |01 [ohs mé\ Mﬂmw hnﬂ.mhﬁ N _wm_ %N 3
- S | 8l lost | o o] Ko 77" B4 X:8hel Z ».@
st |Vl az1 [Ohe AT |@Ki |$F3~ 23| p# OkL Ihe] OH 1
ZI |l iecl | OF¢ F1T w1928 ﬁl.m. ogEhtl Sl 7
I | =1 [T T |0k 190 97 | Ot |~ BTt a {5l Sel )
ag | oS | LR joc Qs (91| 11 | O "he-S€h of:zscl $%| 1 9 bEX
PR PR T wnav | aamsio : LS £S5 - —9 o
1310 13741 N 7 . 2, o 8 LI (] |
E 4o TR FREL LT AT T (g TR w 19301} RIS HIWAN
JURIVEIIWEL | TIUOIVUISRIL | wnnavaA FJUNIYHIINIY JUNLVHIIWIL WUHNEZ 40 avu -: A L3 1) 1104
HIBKIJNE Y04 awvs Jnd HIEIW SV AHd Wovis JUNSSIN IDEHU0 ANJ0N3A ONIOVIY M3 LW SYD W WINA um=u>¢_=._l
. . e UAUWIN LSHE
—z 307 ®bhed @ NOTLVYIOT HDNITIWYS

ml




6.3.2 Particulate Testing - Baghouse OQutlet




PRELIMINARY VELOCITY TRAVERSE

PLANT é‘: Goro Lono Lynoms = 0.-82
DATE. 7—7/4% - L4 , ‘

LOCATION . DU 72L& 7 Eoxf = 185¢
STACK1.D. ___Zele S 7 AY¥e = /1 85

BARCMETRIC PRESSURE, in. He
" STACK GAUGE PRESSURE, in. H0.

OPERATORS Fowhs = ke7X

TRAVERSE VELOGITY STACK
POINT HEAD TEMPERATURE
NUMBER (apy), in. Hy0 T, °F

/ /./ 330
o7 /-/ 3X0
3 /. 3 320

¢/ ¥, 300
5 29 290

- & IR XB
.

e
=
D@'\
AVERAGE
ES-045

FIGURE 2

=

©

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE YELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER Apg), in.Hz0 ), °F

/ 2 N oader.,
2 L2 2= 520
3 LO Z 33>
Y 77 23D
vl 9K 330
& o 330
Z / -
= Yot _|10.58
/
DBpes L 7.098 [ja H20
' 2;/@5’ = 31 ?‘f‘?

AVERAGE




PIZLD MOISTURE DETIIMINATION

3cB No. 7577-27 CCMMENTS : -
wecarzon_ OUTLE T '

TEST NO. Nersinnl.

DATE 2/ 14 '

CPERATOR Bu//dg

Zorernnmancal Lonswea

1) BY APPROXIMATICON METEOD:

SAROMETRPIC 2PESSGRE

crocx GAS METER,RZADING | ORIFICE PRESSURE Meter
TDME (Vy) 1 £¢° DIFFERENCTIAL (4H) in 5,0 Temperature, Tx

i—

| 578 #. ) 95 B

N2 | S84 g0 /3S , %5 IR

w3l S8y /.95

13 | 598. 200 /95 19 K
M0 | ST 535 /85 <

P
Impinger Vol $iliza Gel (3
(1) | 7RI //f;
R —— —
. 24
Tnisial A OO .

o Final ' L5 ' MJ//M
Ner /f/ | \ -

(W) = weight of moisture ccollected =

% Moisture by Volume =

2) 3Y WET AND DRY 3ULS TOMPERATURSS:
-

Wer Bul: Temp: % Moisture Zrom PsvcheomeTric Chazt

£
; Q
Dry 3uld Templ T
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6.3.3 Particle Size Distribution Testing
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6.3.4 Opacity Readings - Baghouse Outlet
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6.3.6 Fugitive Emission Testing -
Storage Bin Area - Conveyor




S,

<o Sttentman /gl

%1 o7, T

EP4  nmMetuOd 85

oekTile

_—
-]

6, 1980

EmissionlsS FieEL) DATA

Ol ~95 (7 — 29

L Cralve Vol - RANSFEL OWIT [ STuCCO -
INDOR. - GerTWE © CANDES ey "

o Gda Reng Bulding TPreducks o
R, Cal, \ TrANeE - S - B
cl.\moad, o on sf'eFS ”/_é m
Obsesvedvian _'EDCi\fw\ . (Yoo Ended :
Tl Olservcdiog  Accanaioked Totel
Chozesrdalidn -
é.‘—— . Dz o ___[im & —T“‘“ g & m‘"'\l ......... -
/9e0 - O a0
/480 ' ]
o O o
A L= S0 o —
ld5o - 1570 o e0 Uny)
_/5I5- /535 O ge
/5 4 O —~ ssor ’@ /eo
1605 > 1625 () /a0 (b
1639 650 O / Ho
160

/6855 — /745 & B

/720 > /7¢0 Re)

180 (3ne)

0551 4 Jpo

,g': o epe




6.4

List of Apparatus and Calibration Data




LIST OF APPARATUS

Location Inlet
RAC Box No. 5=-2166
AH@ 1.87
Probe No/CP 040-005/0.89
Nozzle Diameter 0.255"
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Test 1 - 054-002/.88
Test 243 - 316-48-002/.87

Test 1 - 0.259"
Test 2+3 - 0.249"




CALIBRATION

DAY GAS METER & ORIFICS

DATE "7/4'/80 . METER 80X NO. 2160
BAROMETRIC PRESSURE, 7, +_27-F0 in Hy. BRY GAS METER NG, U““WUP‘
Gas voiome G4s voiume
Orifica ot et dry qas Wet tert | firy qas meter
o rter meter metar Meter [ Imat | COudet | Avernge | Tims
nzﬁ;g Vo Vg _ L tay tia! ty a,
in. HyO 3 e oz 1 o o % ma | Y | AH@
<TI0 .S 728 iSg i =5 |
. : o) 4T =2 1S i g¢ 1‘?0 L7 /l'oql'ao .Gl
275,700 -8 1 94 1 S¢) | _ .
- : r_zi‘?c o e ez S0 1 300 e clicol - T78
86,006 e tiepn 29 9.4
15 - T35 vco S & 1109 1 9 ag.2{ .-qqe& ool 8S
240.3857 78 lion | 2e |
3 1 Y AToY T e o n09 o)) BT
10 .8006 e | Mo 1 2a | 1041
- " PRI e e T3 s |00 193
717 .23 ~d 11¢¢” | ;40 G.-7
40 9 S . &.0C 79 g 10 o 1O | sws !/ 9O .93
Aversge — e
) B N AN
AH AH Vi Py lty + o800 LaAUT A fr, =480 37 7
115 ' AH
\/ t?h ’1_1.5'7" (t' + 453} Py (l= + 450) v, J
.5 o388
149 80777
15 6110 : ’
20 0147
10 0.221
4.0 L2oa

Y o Axtio of securacy of wet Tt meter T dry T mwTer.
AN@ = (rifics of precure ditferemsal it gives 0L75 cim of air ot 79°F aad 29.92 incites of mereury, in. H,0.

TNLET




“'f’ | XAC Lox LA i 4
— )
| Box ™ 20 | 4~e
VP (4, 400 | | 2
d < .
° ) 0.0317 a H /‘(tw ~dG0)6
\Vy (r’b < K}(%:V#HC;O) Fb (£ »5%0) / v,
CQNS\QMT v [ — .
| Aeoes k] TOLERANCES
= O-./(jb .:)-..-O 17 Y'_ .qc{ ‘o el ToLAaL . o0
) WUT37 3.0 .22 oH@= 1.~ 2.] =owsc .34
3 .10 R D0 R 2% S
5 <289 (9o H60)  CITES )-( 75 =4 =Cle.

1 (105 ~cae9) (20~ 460)

5199 (217, 4oo)

IR ("lQ,C? - .073_7)(78 GO

O x28.4 thﬁ- 4L0 )

Oﬂ,a@(z‘%q + )lO) ( 78 + “/&O)

O = 9 (’”‘”’3-— 7603

,Om(rwc\-‘- 97) (78 - %O)

/

i /C :('z-c('cl ('d‘:“lfé- "/C:C))

—

BRCAR AN

ox 299 (o4 o 460)

L) 78+ HeY)

ong] (299~

294) (78 ~96¢)

2.9 loLr® %0)[

" 9e.9 (o625 "‘.‘c;u)/

_;jce'.cro(?o.z.s’* 460) [ 5

(2 - <0

. C317
g ("r‘s.:’mec—)[ )
. LCHTSS [0 78 = ~0)M4.5¢

zq_c((‘?e.zﬁuuo)z o

(( 78 = 4w0) .09
/o

. CG3Y

]

h -
=4 )/Ofiz

/0

ey f( 28 -

-

|
[( 28 - o)y

L EE
a9 (A ¥ HW}




PITOT CALIZRATICN
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NOZZLE CALIBRATION

Date g.{é?@t/gd Calibrated by 3 f

Nozzle ’
identification D,, in. D,, in. D., in. |_AD, in. D .
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where:
Dl 23 = nozzle diameter measured on a different diameter, in.

rer=e Tolerance = measure within 0.001 in.

AD = maximum difference in any two measurements, in.
Tolerance = ¢.004 in.
Davg = average of Dl’ D2' and D3.

Nozzle calibration data.
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NOZZLE CALIBFATION
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Date T'/5 U/-‘-’-O Calibrated by \J") SRR
Nozzle

identification Dy, in. D,, in. D., in. AD, in. D
numbex 1 2 3 avg

]y 26D |, 26| 206 | 0Ck| 259

where:

Dl 53 = nozzle diameter measured on a different diameter, in.
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AD = maximum difference in any two measurements, in.
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6.5 Laboratory Data
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6.6 Project Participants




The following YRC personnel participated in the test program:

Joel Burke

Maria Denaro
Warren Hopkins
Richard Keith
Richard Nowak
Sabina Strautman
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'z Department of Environmental Profect;
" < MAIN OFFICE: RAT BUILDING, HOSPIAL STREET, AUGUSTA
4re g Wt MAN ADORESS: STATE HOUSE AUGUSTA 04333
Henry £, Waien
SOMMISSIONER :
it april 9, 1980
AOMINESTRATIVE SERVICES: -
; 289-26%1
AUREALS: .
Mr. Warren Hopkins
1 ST ool York Research
] * .
o J— 1 Research Drive
13201 Stamford, Commecticut 063804 .
ATER QUALITY CONTROL
2292851 Dear Warren:
OIL #OLLUTION CONTROL
882991
Please be advisaed that you successfully completad our
EG0NM, OFFICTS: recent "Visible Emissions Evaluation” Course. Having parti-
<L CENTRAL STREET cipated in the smoke evaluation .sessions on April 1-3, 1980,
ANGOR 04401 ~ . c o : s .
wrs7as you met the following certification criteria:
11 uaN STREET . : i . .
‘fﬁﬁﬁumﬂ9 1) The average deviation for the sets of 25 black
734 . . . N "
smoke and 25 white smoke emissions was less than
1L PORLTION CONTRDL 7.5%.
S TIMMERCIAL STREET
. 3RTang - . -
Ti491 2) The deviation of each reading was 13% or less.
1L SMLL REMONTS ONLY

CLL FRESY 1300432 0777 . - L .
3) A minimum of 250 readings for an initcial certification.
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ﬁﬂﬁaﬁ"“ This certification is valid for six months from the date
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6.7 Work Assignment
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l : ’ EPA UONTHAGE O

YIORK ASSIGNMENT 68-02-2819 ;

CONTHRAL Dt

York Research Corporation

b . ENVIROMNIASHTAL PROTICTION AGENCY

ASSIGNMEMNT 8D

A9

Research Triangle Park, N.C. 27711

AGHONMENT (01 0%1GF ND

ma
t

TITLE DATE

Ressurvey 77257 Loigesr77

| DESCAIRTION

The Contractor sha]] perform an emission test in accordance
with the basic contract scope of work for the Emission leasurement Branch, and as
set forth in the attached "Source Sampling and Ana1ys1s Schedule" at the fol]owlng
site:

Company Name: Gold Bond Building Products _ !
Location: Richmond, California

Industry: Gypsum

Project No.: 80-GYP-5

The Emission Measurement Branch's Technical Manager is

Dennis Halzschuh ,
- Mail Drop 13, EMB, ESED, OAQPS, Research Triangle Park,

Morth Car011na 27710,

- Upon notification of approval of the proposed source test report, the Contractor
asha11 provide 10 copies of the final report with appendices and 10 copies as a
i summary without appendices.

|

i All pretest survey, proposed final, and final source test reports and SOTDAT
;Data Forms shall be-submitted directly to J. E. McCarley, Emission Measuronenu Branch,
; Mail Drop 13, Research Triang]e Park North Carollna 27711,
|

i ESED,
Al saﬂples shall be sh1pped to: Denn1s Ho]zschuh ESED, EMB, MD-13, RTP, NC 27711

j ESTIMATE OF GOVEANMENT FSTIMATE _CONTRASTON ESTIMATE

[ 14308 w105 420
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