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SECTION 1
SUMMARY

SCM Chemicals ("SCM") contracted Roy F. Weston, Inc. ("WESTON") to
conduct a source testing and analysis program at its Baltimore,
Maryland facility.

The primary objective of the survey was to determine the
particulate, sulfuric acid mist and sulfur dioxide emissions
compliance status of the No. 1 Calciner with the State of Maryland
Department of the Environment (“DOE") allowable limits.

Testing procedures conformed to the specifications of the DOE.(l)
A representative of DOE was present during all test periods.

A summary of compliance test results is presented in the following
Tabkle 1.

logtack Test Methods for Stationary Sources, "Air Quality
Control Administration - Technical Memorandum, Revised: June 1983.

scm007c.rpt 1-1
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SECTION 2
INTRODUCTION

SCM retained WESTON to conduct a source testing and analysis
program on the stack serving Calciner No. 1 at its Baltimore,
Maryland titanium dioxide production facility.

The primary objective of the survey was to determine the emissions
compliance status of the No. 1 Calciner with Maryland DOE limits.
Particulates, sulfuric acid mist (H,50,) and sulfur dioxide (805)
were measured at the No. 1 Calciner Stack.

Maryland DOE approved test methods were used throughout the
program. All tests were performed during the period 7-8 September
1989 by WESTON Air Quality Testing Services personnel.

Detailed test data and test results summaries are presented in
Tables 2 and 3 of this report. Descriptions of the process, test
location, test equipment, test procedures, sample recovery
technigques and analytical methods used during the survey are also
included herein. Raw test data, laboratory reports, sample
calculations, equipment calibration records and a list of WESTON
project participants are provided in Appendices A through E,
respectively.

scm0Q7c.rpt 2-1
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SECTION 3
DESCRIPTION OF PROCESS OPERATIONS

3.1 NO. 1 CATLCTINER

A titanium hydrated sulfate paste is extruded into one end of each
15' diameter by 165' long calciner. Each calciner is a steel
shell, lined with acid brick, which rotates about once every 10-
11 minutes and has a slight slope. The calciner or kiln, because
of the rotation and slope, causes the paste to move down the inside
and discharge at the far end 12-15 hours later. The kiln has a
primary burner at the discharge end to furnish the bulk of heat but
also has internal burners to provide additional heat. Exhaust gas
from the kiln flow in one of two directions. During normal
operations the gas flow proceeds through gas cleaning steps, but
in an emergency (i.e., power failure), a powered damper opens and
the gases vent to a natural gravity stack.

The paste enters the calciner and begins to dry. Further into the
kiln the acid hydrolysate decomposes and gives up water,'sulfur
dioxide and sulfur trioxide. Next, as the dry cake tumbles, it
produces titanium dioxide dust. Natural gas and/or oil is used as
a fuel source producing normal products of combustion.

The carrier gas, when it reaches the separator contains sulfur
oxides, particulate pollutants, and the oxygen depleted air. From
the separator the gases go past a draft damper to a cyclone to
remove most of the dust, and the remainder goes through a gas
cleaning process. The first step is a low energy venturi scrubber
using recycle water that cools the gases from about 700° to 200°F.
This also removes dust and some acid mist. Next the gases go to
a humidifying and cooling section called a conditioner, which
reduces the temperature further to less than 195°F. From here, the
gas goes to a variable-throat venturi which utilizes recycle
scrubbing water containing a scrubbing alkali. From here gases go

scmO07c.rpt 3-1
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to a separator to remove excess water using a Chevron type mist
eliminator, and then through the I.D. fan to the stack.

The calciners operate between 50 and 82 TPD per kiln, (i.e., one
kiln at 80 TPD rather than two kilns at 40 TPD and two kilns at 80
TPD rather than three kilns at 53 TPD each). Rates for most of the
operating time have been between 50 and 75 TPD, although operating
rates have ranged up to 82 TPD, the upper limit specified in the
current operating permlts for several of the calciners. Most of
the testing has taken place at the hlgher operatlng rates. Some

testing has taken place at rates up to 90 TPD.

"t i

See Figure 1 for a process schematic.

scm007c.rpt 3-2
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SECTION 4
DESCRIPTION OF TEST LOCATION

4.0 NO. 1 CALCINER

Two test ports, 950° apart, were installed on a straight section of
the fiberglass stack (60"ID) at a site which was 8 stack diameters
downstream from the end of the taper above the fan breeching. The
test ports were >10 stack diameters from the nearest downstream
flow disturbance (stack discharge point). Traverse point selection
criteria dictated by EPA Method 1 required a minimum of 16 points,
per port axis, for this stack configuration. Figure 2 illustrates
test port placement and traverse point locations.

scmO07c.rpt 4-1
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SECTION 5
DESCRIPTION OF SAMPLING TRAINS
5.1 PARTICULATE

The sampling train utilized to perform the particulate sampling
was a DOE Method 1005 train (see Figure 3).

A calibrated stainless steel nozzle was attached to a heated (_250o
F) 6 ft. borosilicate probe. The probe was connected to a heated
(250°F) borosilicate filter holder containing a 9-cm Reeve Angel
934 AH glass fiber filter (preweighed to a constant 0.1 mg weight).
The first and second impingers contained 100 ml of distilled water
each, the third impinger was dry, and the fourth impinger contained
300 grams of dry preweighed silica gel. The second impinger was
a standard Greenburg-Smith type, the first, third, and fourth were
of a modified design. All impingers were maintained in a crushed
ice bath. A Nutech control console with a leakless vacuum pump,
a calibrated dry gas meter, a calibrated orifice, and inclined
manometers was connected to the final impinger via an umbilical
cord to complete the train.

Flue gas velocity was measured with a calibrated "S" type pitot
tube (provided with extensions) fastened alongside the sampling
probe. Flue gas temperature was monitored with a calibrated direct
readout pyrometer equipped with a chromel-alumel thermocouple
positioned near the sampling rozzle. Filter and impinger exit gas
temperatures were monitored with a calibrated direct readout
pyrometer equipped with chromel-alumel thermococuples positioned
near the filter holder and after the last impinger, respectively.

scm007¢c.rpt 5-1
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Stack dry gas strean composition (carbon dioxide, oxygen, and
carbon monoxide contents) was determined utilizing a EPA Method
3 Tedlar bag sampler and an Orsat apparatus to analyze integrated
samples of the flue gases for each test. The integrated samples
of the flue gases were collected at a constant rate of 0.8 liter
per minute at each sample point in conjunction with each
particulate test run. Triplicate Orsat analyses were performed on
each gas sample.

5.2 SULFURIC ACID MIST/SULFUR DIOXIDE

The sampling train utilized to perform the combined H,S0,/50,
sampling was a DOE Method 1008 train, modified with the addition
of an extra impinger to increase the capacity of the train to
collect condensate, as described below:

A calibrated stainless steel nozzle was attached to a heated
(250°F) borosilicate probe 6 feet in length. The prcocbe was
connected to the first impinger by means of rigid glass connectors.
The probe to impinger glass connectors were inside a heated chamber
(250°F) to prevent condensation prior to the first impinger. The
first impinger contained 200 ml of 80 percent isopropyl alcohol.
Impinger No. 2 was dry and was separafed from the third impinger
by an unheated filter holder containing an unweighed 934 AH glass
fiber filter. The third and fourth impingers each contained 100
ml of 3% hydrogen peroxide, and the fifth impinger contained 300
grams of dry silica gel. The first and fourth impingers were
standard Greenburg-Smith types; the second, third and fifth were
of a modified design. All impingers were maintained in an ice
bath. A Nutech control console with a leakless vacuum pump, a
calibrated dry gas meter, a calibrated orifice, and inclined
manometers completed the sampling train (see Figure 4).

Flue gas velocity was measured with a calibrated "s" type pitot
tube (provided with extensions) fastened alongside the sampling

scm007c.rpt 5-3
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VAR

probe. Flue gas temperature was monitored with a calibrated direct
readout pyrometer equipped with a chromel-alumel thermocouple
positioned near the sampling nozzle. Filter and impinger exit gas
temperatures were monitored with a calibrated direct readout
pyrometer equipped with chromel=-alumel thermocouples positioned
near the filter holder and after the last impinger respectively.

scmO007c.rpt 5-5
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SECTION 6
TEST PROCEDURES

6.1 PRELIMINARY TESTS

Preliminary test data were obtained at the No. 1 Calciner Stack.
Stack geometry measurements were recorded, and traverse point
distances calculated. A preliminary velocity traverse was
performed utilizing a calibrated "S"—-type pitot tube and a Dwyer
inclined manometer to determine velocity profiles. Flue gas
temperatures were observed with a calibrated direct readout
pyrometer equipped with a chromel-alumel thermocouple. Water vapor
content was estimated from a psychometric chart at the saturation
temperature.

A check for the presence or absence of cyclonic flow was conducted
at the stack prior to formal testing. The cyclonic flow check
proved to be negative (o <10°) thus verifying the suitability of
the test site for obtaining representative samples.

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

Calibration of probe nozzles, pitot tubes, metering systems, probe
heaters and temperature gauges was performed as specified in
Section 5 of DOE Method 1005 test procedures (see Appendix D for
calibration records).

6.2 FORMAL TESTS

A series of three particulate and H,80,/80, test runs were
conducted on the No. 1 Calciner Stack location.

scmO07¢.rpt 6-1
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Test period length for particulate test run one was 96 minutes (16
total traverse points with readings taken every 6 minutes).
Particulate test runs two and three were each 112 minutes in length
(16 total traverse points with readings taken every 7 minutes).

Test period length for each acid mist and sulfur dioxide test was
80 minutes (16 total traverse points at 5 minutes each).

During particulate and H,50,/80, sampling, gas stream velocities
were measured by inserting a calibrated "s"-type pitot tube into
the gas stream adjacent to the sampling nozzle. . The velocity
pressure differential was observed immediately after positioning
the nozzle at each traverse point, and the sampling rate was
adjusted to maintain isokineticity. Flue gas temperature was
monitored at each point with the pyrometer and thermocouple.
Temperature measurements were made at the heated filter box, final
impinger and at the center of the dry gas meter. During sampling
the heated filter chamber was maintained at approximately 250 Op
as required by DOE. Test data were recorded at each point during
all test periods.

Leak checks were preformed on each apparatus according to DOE
method instructions, prior to and following each run. In addition,
leak checks were conducted before and after each traverse change
over.

A constant rate integrated sampling techqique was employed to
collect flue gas samples at each particulate traverse point for
the molecular weight determination using an Orsat analysis. The
sampling train was operated for 5 minutes with the tedlar bag
disconnected to purge extraneous gases prior to each test. The flue
gas sample train was leak checked before and after each test run.

scm007c.xrpt 6-2
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Following completion of the H,50,/SO, test run, the impingers were
purged with cleaned ambient air for 15 minutes. The purge air was
passed through a 3% H,0, solution, prior to the test impingers, to
remove any SO, present in the ambient air.

scmO07c.rpt 6-3
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SECTION 7

ANALYTICAL PROCEDURES

Sample integrity was assured through the maintenance of strict

chain-of-custody procedures.

7.1

At the conc
dismantled,

PARTICULATE SAMPLE RECOVERY

lusion of each particulate test, the sampling train was
the openings sealed, and the components transported to

the field laboratory.

A consistent procedure was employed for sample recovery:

1.

scm007c.rpt

The preweighed glass fiber filter was removed from its
holder with tweezers and placed in its original
container (Petri dish) along with any loose particulate
and filter fragments (sample type 1).

The particulate adhering to the internal surfaces of the -
nozzle, probe and front-half of the filter holder was
rinsed with acetone into a borosilicate container while
brushing a ninimum of three times until no visible
particulate remained. Particulate adhering to the brush
was rinsed with acetone into the same container. The
container was sealed with a Teflon-lined closure (sample

type 2).

The total volume of liquid in impingers 1, 2 and 3 was
measured to the nearest milliliter and the wvalue
recorded. The liquid was then placed in a borosilicate
container along with a distilled water rinse of the
impingers, connectors, and back-half of the filter
holder. The container was sealed with a 1id fitted with

7-1
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a Teflon liner (sample type 3).

4. An acetone rinse of impingers 1, 2 and 3 was placed into
a borosilicate container and sealed with a 1id fitted
with a teflon liner (sample type 4).

5. The silica gel was removed from the last impinger and
immediately weighed to the nearest one tenth gram. The
weight gain was recorded.

6. Acetone and distilled water blank samples were placed
into borosilicate containers and sealed with teflon
lined caps for gravimetric analysis. A blank filter
sealed in 1its original petrji dish container was also
retained for gravimetric analysis.

Each container was labeled to clearly identify its contents. The
height of the fluid level was marked on the container of each
liguid sample to determine whether or not leakage occurred during
transport. All samples were placed into a locked shipping crate,
then transported to the WESTON laboratories for analysis.

7.2 PARTICUIATE ANATYSIS

Gravimetric analysis of the particulate samples was performed as
follows:

1. The filters (sample type 1) and any loose fragments were
desiccated at ambient temperature and pressure for 24
hours and weighed to the nearest 0.1 milligram to a
constant ( + 0.5 mg) weight.

2. The front-half acetone wash samples (sample type 2) and
an acetone blank were transferred (after a volume
measurement) to tared 250-ml beakers, and evaporated to

scmD07c.rpt 7=-2
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dryness at ambient temperature and pressure. The
samples were then desiccated for 24 hours and weighed
to the nearest 0.1 milligram to a constant weight.

Final front-half wash residue weights were determined
by correcting for the acetone blank factor.

The back-half water and wash samples (sample type 3)
were extracted (after. volume measurement) with 3
separate 25-ml portions of chloroform feollowed by 3 25-
ml additions of ethyl ether. The extracts were combined
in a tared 250-ml1 beaker, evaporated to dryness at
ambient temperature and pressure, then desiccated for
24 hours to a constant 0.1-mg weight. An
ether/chloroform extraction was performed on the
distilled water blank sample to obtain a blank
correction value.

The resulting extracted water sample from Step 3 was
poured into a tared beaker, evaporated to dryness at
100°C, then desiccated at ambient temperature and
pressure to a constant 0.1 mg weight. The residue
weights of the dried water samples were corrected for
the water blank factor.

The back-half acetone wash sample (sample type 4) was
transferred to a tared 250-ml beaker, and evaporated to
dryness at ambient temperature and pressure. The
samples were then desiccated for 24 hours and weighed
to the nearest 0.1 milligram to a constant weight.

Acetone, distilled water, and ether/chloroform blank
samples were analyzed to obtain blank correction
factors.
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The weight of the material collected on the glass fiber filter plus

the residue
DOE catch

weight of the front~half acetone wash sample yields the
weight which was used to calculate the particulate

emission results. See summary of Test Results tables for catch

fraction br

7.3

eakdowns and Appendix B for complete laboratory reports.

SULFURIC ACID MIST/SULFUR DIQOXIDE SAMPLE RECOVERY

For each test the sample recovery procedure was the same:

1.

5.

scm007¢, rpt

The internal surfaces of the nozzle, prcbe, and probe
to impinger connectors were rinsed with 80% isopropyl
alcohol while brushing and the rinses poured into a
plastic container (sample type 1).

The contents of the first and second impingers were
weighed to the nearest 0.1 gram and the value recorded.
The ligquid was added to the nozzle/probe wash (sample
type 1) along with an 80% isopropyl alcohol rinse of the
impingers, glass connectors and front-half of the
unheated filter holder. The unheated filter was added
to the 80% isopropyl alcohol nozzle/probe wash and
impinger contents and wash.

The total liguid in the third and fourth impingers was
weighed to the nearest 0.1 gram and the value recorded.
The liquid was placed in a plastic container along with
a distilled water rinse of the impingers and connectors
(sample type 3).

The silica gel was removed from the last impinger and
immediately weighed to the nearest 0.1 gram. The weight
gain was recorded.

Blank samples of the 80% isopropyl alcohol and 3%

7-4
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hydrogen peroxide solutions were placed into plastic
containers.

Following sample recovery, each sample type 1 and 2 was taken up
to a constant volume, the fluid levels were marked and the volumes
recorded. The samples were thoroughly mixed and an aliguot of each
sample was given to SCM personnel.

Each container was labeled to clearly identify its contents. The
fluid level in each container was remarked to determine whether or
not leakage occurred during transport to WESTON laboratories. All
samples were placed in a locked crate for shipment.

7.4 SULFURIC ACID MIST/SULFUR_DIOXIDE SAMPLE ANALYSIS

Following a volume measurement an aliquot of sample type 1 was
pipetted into a 250 ml Erlenmeyer flask and diluted to 100 ml with
80% isopropyl alcochol. Two to four drops of thorin indicator were
added and the solution titrated to a pink end point with 0.01 N
barium perchlorate. The titration was repeated on a second aligquot
and the titrant volumes averaged. A reagent blank was analyzed in
like fashion.

Each 502 sanple (sample Type 2) was analyzed as follows:

Following a volume measurement an aliguot was pipetted into a 250
ml Erlenmeyer flask and diluted with four parts 80% isopropanol.
Two to four drops of thorin indicator were added and the mixture
was titrated to a pink end point with 0.01 N barium perchlorate.
The titration was repeated on a second aliquot and on a reagent
blank.

scm007c.rpt 7-5
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SECTION 8
TEST RESULTS AND DISCUSSION

A summary of compliance test results is presented in Table 1, page
2 of this report. Detailed test data and test results summaries
are included in Tables 2 and 3 of this section.

All test data and test results shown herein are believed to be
representative of process emissions encountered during the survey
periods. No sampling analytical or process problems were noted.
A representative of MD DOE was present during all test periods.

buring all test periods, the measured particulate concentration
for the No. 1 Calciner was below the state allowable limit of 0.03
grains per dry standard cubic foot (gr/dscf). The average
particulate concentration measured during the three test runs was
0.0134 gr/dscft.

During test runs one and three, the measured sulfuric acid mist
concentration was below the state allowable limit of 70 mg/m3. The
sulfuric acid mist concentration measured during test run two was
151 mg/m3. The average sulfuric acid concentration measured for
the three tests was 80 mg/m3.

The average sulfur dioxide concentration measured during the three
test runs at the No. 1 Calciner was 646 ppm/v which was below the
state allowable limit of 2000 ppm/V.

It should be noted that the sulfuric acid mist concentration for
test run two was originally determined based on titration of a 50
milliliter sample aliquot. The titration was repeated using a 100
milliliter aliguot volume as required by DOE Method 1008. The
results reported herein are based on the titration obtained using
the 100 milliliter aliquot. Both titration values for the 50 and

scem007¢. rpt 8-1
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100 milliliter aliquots are reported in the laboratory report
provided in Appendix B. The concentrations derived from these two
values are essentailly the same (+3%).

Process operations data was monitored by SCM personnel during all
test periods.

scm007c.rpt 8-2




S.C.M. CHEMICALS

SUMMARY OF PARTICULATE TEST RESULTS

TEST DATA:

Test run number
Test location
Test date

Test time perjod

SAMPLING DATA:

Sampling duratien, min.

Nozzle diameter, in.

Cross sectional nozzle area, sq.ft.
Barometric pressure, in. Hg

Avg. orifice press. diff., in H20
Avg. dry gas meter temp., deg F

Avg. abs. dry gas meter temp., deg. R
Total liquid collected by train, ml
std. vol. of H20 vapor coll., cu.ft.
Ory gas meter celibration factor
Sample vol. at meter cond., def
Sample vol. at std. cond., dscf (1)
Percent of isokinetic sampling

GAS STREAM COMPOSITION DATA:

€02, % by volume, dry basis

02, X by volume, dry basis

€0, % by volume, dry basis

N2, % by volume, dry basis

Molecuiar wt. of dry gas, Lb/tb mole
H20 vapor in gas stream, prop. by vol.
Mole fraction of dry gas

Molecular wt. of wet gas, lb/lb mole

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H20

Static pressure, in. Hg

Absolute pressure, in. Hg

Avg. temperature, deg. F

Avg, absolute temperature, deg.R

Pitot tube coefficient

Total number of traverse points

Avg. gas stream velocity, ft./sec.
Stack/duct cross sectional area, sq.ft.
Avg. gas stream velumetric flow, wacf/min.
Avg. gas stream volumetric flow, dscf/min.

LABORATORY PARTICULATE REPORT:
Front half acetone rinse, g
Filter catch fraction, g

Maryland front-half catch, g
Ether-chloroform extract, g

Back-half contents and H20 wash residue, g
Back-half acetone wash residue,g

Total catch, g

PARTICULATE EMISSIONS:

Concentration, gr/dscf
Mass rate, lbs/hr

TABLE 2

1

9-7-89
1334-1528

96.0
0.552
0.001652
29.95
1.56
93

353
564.0
26.98
1.000
65.253

0.0629
0.0020
0.0019
0.0024
0.0692

0.0152
1.0551

BALTIMORE, MD

(1) Standard Conditions = 77 deg. F. (25 deg. C.) and
29.92 inches (760 nm) mercury, dry basis

8-3

2 3
#1 Celciner #1 Calciner #1 Calciner

¢-8-89 9-8-89

0805-1011  1207-1410

112.0 112.0
0.506 0.506
0.001396 0.001396
29.92 29.92
1.08 1.10
93 @3
553 553
607.0 5956.0
29.04 28.51
1.000 1.000
65.095 64.512
63.4 62.8
101.2 99.1
7.2 7.2
7.4 7.6
c.0 0.0
85.4 85.2
29.448 29.456
0.314 0.312
0.686 0.588
25.85 25.88
-0.02 -0.03
-0.001 -0.002
29.919 29.918
160 160
620 620
0.84 0.84
16 16
11.24 11.33
19.64 19.64
13200 13400
7900 8000
0.0107 0.0076
0.0421 0.0414
0.0528 0.04%90
0.0018 0.0017
0.0016 0.0047
0.0020 0.0027
0.0582 0.0581
0.012% 0.0120
0.8666 0.8206




S.C.M. CHEMICALS

SUMMARY OF H2504/502 TEST RESULTS

TEST DATA:

Test run number
Test location
Test date

Test time period

SAMPLING DATA:

Sampling duration, min.

Nozzle diameter. in.

Cross sectional nozzle area, sq.ft.
Barometric pressure, in. Hg

Avg. orifice press. diff., in H20
Avg. dry gas meter temp., deg F
Avg. abs. dry gas meter temp., deg. R
Total Ligquid collected by train, ml
Std. vol. of H20 vapor coll., cu.ft.
Dry gas meter calibration factor
Sample vol. at meter cond., dcf
Sample vol. at std. cond., dscf (1)
Percent of isokinetic sampling

GAS STREAM COMPOCSITION DATA:

€02, % by volume, dry basis

02, X by volume, dry basis

€0, X by volume, dry basis

N2, % by volume, dry basis

Molecular wt. of dry gas, Lb/lb mole
H20 vapor in gas stream, prop. by vol.
Mole fraction of dry gas

Molecular wt. of wet gas, lb/lb mole

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in, H20

Static pressure, in. Hg

Absofute pressure, in. Hg

Avg. temperature, deg. F

Avg. absclute temperature, deg.R

Pitot tube coefficient

Total number of traverse points

Avg. gas stream velocity, ft./sec.
Stack/duct cross sectional area, sq.ft.
Avg. gas stream volumetric flow, wacf/min,
Avg. gas stream volumetric flow, dscf/min.

SULFURIC ACID EMISSIONS:

Average concentration, lb/dscf x 10-6
Average concentration, ppm/v

Average concentration, mg/cu.m

Mass emission rate, lbs/hr

SULFUR DIOXIDE EMISSIONS:

Average concentration, lb/dscf x 10-6
Average concentration, ppm/v

Average concentration, mg/cu.m

Mass emission rate, Lbs/hr

¢1) Stendard Conditions = 77 deg. F. (25 deg. C.) and

BALTIMORE, MD

TABLE 3

9-7-89
1345-1528

80.0
0.506
0.001396
29.95
1.18
86

546
388.0
18.56
1.002
44 949
44.502
100.2

29.92 inches (760 mm) mercury, dry basis

2 3
#1 Caleiner #1 Calciner #1 Calciner

9-8-89 9-8-89

0822-1008 1221-1404

80.0 80.0
0.496 0.496
0.001342 0.001342
29.92 29.92
1.16 1.11
&89 88
549 548
413.3 400.0
19.77 19.14
1.002 1.002
43.993 43,558
43.255 42.885
°90.7 100.5
7.2 7.2
7.4 7.6
0.0 0.0
85.4 85.2
29.448 29.456
0.314 0.309
0.686 0.691
25.856 25.92
-0.02 -0.03
-0.001 -0.002
29.919 29.918
162 162
622 622
0.84 0.84
16 16
11.37 11.09
19.64 19.64
13400 13100
7900 7800
9.44 2.60
37.68 10.37
151.13 41.61
4.49 1.22
141.2 72.0
853 440
2262 1154
&7 34
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Test Data

Run number
Location
Date

Time period
Operator

Inputs For Calcs.

$g. rt. delta P

Delta H

Stack temp. (deg.F)

Meter temp. (deg.F)
Sample volume (act.)
Barometric press. (in.Hg)
Volume H20 imp. (ml)
Weight chnge sil. gel (g)
% co2

%02

% Co

%N

Area of stack {sq.ft.)
Sample time {min.)

Static pressure (in.H20)
Nozzle dia. (in.)

Meter box cal,

Cp of pitot tube

Laboratory Report Data

Frt helf acetone rinse, g
Filter catch fraction, g

Maryland FH catch, g

Ether-chioroform extract
residue, g

Back-half contents and
K20 wash residue, g

Bach-half acetone

wash residue, g

Total catch, g

S.C.

M.

BALTIMORE, MD

1

9-7-89
1334-1528
O'NEILL

0.1754%6
1.56250
158.25
93.20
65.253
29.95
530.00
34.00
6.530
8.730
0.000
84.700
19.64
96
-0.020
0.5520
0.9997
D.B4

0.0205
0.0424
0.0629

0.0020
0.0019
0.0024

2 3
#1 calciner #1 Calciner #1 Calcin
9-8-89 9-8-89
080%-1011 1207-1410
O'NEILL O'NEILL
0.17476% 0,176438
1.07500 1.09750
160.44  159.63
3.1 92.89
65.095  64.512
29.92 29.92
586 572
21 24
7.200 7.200
7.400 7.600
0.000 0.000
85.400 B85.200
19.64 19.64
112 112
-0.020 -0.030
0.5060 0.5060
0.9997 0.9997
0.84 0.84
0,0107 0.0076
0.0421 0.0414
0.0528 0©.04%90
0.0018 0.0017
0.0016 0.0047
0.0020 0.0027
0.0582 0.0581

0.0692




e

Test Data
Run number
Location
Date
Time period
Operator

Inputs For Cales.
$q. rt. delta P
Delta K
Stack temp. (deg.F)
Meter temp. (deg.F)
Sample volume (act.)
Barometric press. (in.Hg)
Volume H20 imp. (ml)
Weight chnge sil. gel (g)
% o2
% o2
% Co
%N
Area of stack (sq.ft.)
Sample time (min.)
Static pressure (in.H20)
Nozzle dia. (in.)
Meter box cal.
Cp of pitot tube

Laboratory Report Data
Acid mist as H2S04
vol. of titrate, ml(cor}
nor. of titrate, g-eq/l
vol. of acid mist
sample (first two
impingers, washes,
probe and front half
filter wash, filter),ml
vol. of sample aliquot
titrated, ml
dilution factor
Sulfur dioxide as 502
vol. of titrate, ml(cor)
nor. of titrate, g-eq/l
vol. of acid mist
sample (first two
impingers, washes,
prebe and front half
filter wash, filter),ml
vol. of sample aliquot
titrated, ml
dilution factor

S.C.M.

BALTIMORE, MD

1

#1 cCatciner
9-7-89
1345-1528
O'NEILL

0.169079
1.176%0
159.19
85.66
44,949
29.95
365.00
23.00
6.530
8.730
0.000
84.740
19.64
80
-0.020
0.5060
1.0020
0.84

13.55
0.01

900

100.00
1.00

13.10
0.0t

500.00

10.00
10.00

#1 Calciner
9-8-89
0822-1008
O'KREILL

0.176534
1.16080
161.90
88.88
43.993
29.92
388.30
25.00
7.200
7.400
0.000
85.400
19.64
80
-0.020
0.4960
1.0020
0.84

41.95
0.01

900

100,00
1.00

17.30
.01

500.00

10.00
10.00

3
#1 Calciner
9-8-89
1221-1404
O'NEILL

0.172562
1.11250
161.31
88.06
43.558
29.92
374.00
26.00
7.200
7.600
0.000
85.200
19.64
BO

-0.030
0.4960

1.0020
0.84

11.45
0.01

900

100.00
1.00

8.7
0.01

500.00

10.00
10.00
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GAS VELOCITY AND VOLUME DATA FORM .

! Plant sSc M Locatlion /, /C\\«-Qu- # L ’. .
Date Run nq. rf]me 24-hr. clock time _ /o &0 ~ /7 * .
Operat rs Mcoe Stack dlameter or dimensions, In

Barometric pressure,fin. l-lg

¢y

Plitot tube identification no.

fs,
Cross sectional area.'“lft.2 Eﬁ”

¢k _ .8

-
e S

Traverse | Velocity Stack Statlc Cyclonic flow determlnatlon'
Point |head (op),| Temperaturd pressure ap at 00 Angle (o)
Number in. H,0 (r.), ( statlc) reference which ylelds
| ) I B CO o: . in. I-l 0 , A ‘e null ap -
! , 1 O 2-5--' /5_8 <' O A
1 03 /59
2] 678 533
gl 038 RS
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(ﬂ L6 6 ﬁ / S_?
Z 1 . 036 JA N 4
[2) L03 /577 E
q w03 /59 4+ O0lo "
- ol o3} - {59 =
TH Y AR /592
Y '10'7-(? (.52
P .0'%3 /-
.- Ly o (‘ﬂ— . O ~ap Lt -3
x93 OS5 L
Yy o038 /o0 )
g 1,078 [loD wddh -
(O e M7 0 P :
p) A T i | O S Y e
- B W32 f [v) -
: q i, 022 "'""ZC?O e -
01/ 029 152 + .0
Il &29 [
(v ol A2 [ O
".J,:.L‘
SRR ) R s e T o :
eV T ey I L e R
PR e - . JRETIN ?&W-"if-‘
PR ey T
B ,‘_mmg' . g v
Avg. ¥ ap |Avg. Ts vg statIc AVG. oK
e Must be <10 degrees to be accé‘b'tabl‘é"‘.-"" =3 T
P Y G T 5 )




1SJuelwo)]

* x|
‘uJy [[dwal - xey foeA ‘xey L, g |eiot
&LC i /A X hl Mﬂ MI
SET 91 A $PtT
—ao L L S et
qeT 77 S 791
5 W (17
— i % % o= IS
J:C 27 w W\.% m
Aol Y Th
LWMNNM A\MW 2 LI
S i S
/ST ) A L
&% S pA S/ = .
. . 6neb ..__O do do T o
do do sbne s 3a1Ing HU—C_
¢ - dwa) ¢ - dway .mI.C— -A ._-v AE.PV CIRUCIETST peay
xoq | seb 3|xa)‘wnnoea 84n3 ainjesadwa) ¢'33 aunssaad | A3jd0|3p w3 ‘ujw | Jequnu
493144 ) Jobupduyy dund | -edaduad | 00 o6 kag | «Bliypess FETE 3202 ‘owa | 3ujod
92.n0§ i910W sen 4umu_m_go *AYehZ bujpjduwes | asioaea}
m%wﬁ 5| 3eweyds Jujod umu._.rui:nu }? LOGe = "9 .d .D.:L
Foup- JumSS £ R : 7 Buy3les J93esy aqody
G5 guN\ ‘ou 49344 Uo)leAS|® 40 ue|d Uo 1295 s5504) 9°£ —mm.._wum..w_ Jauy| aqoud
BH "uy 8 wyd ¥ 3jed ea| |euj4 - kmw .um. yibua| aqouy
by rup </ 8 wy> Q" 91eds eas |e(iju L 2 A |e2 X0q Jaiay
o d7 adusiayaygpy e 101dey W~Mm | BHY xoq 4333y
EO > = 0¢H -uy ‘(P1IBISyY) aunssaud dy3els = Q' ‘ou Xoq Jdajay

9/ ‘4, ‘@4njesadwa) pawnssy
s % ‘suanis|ow paunssy
*OU uojled|jjjuap| a|dnodowtayy

‘OU uojjed|j|Iuap| J33WoIAY

L&
MwuﬂwaAMWMMﬂuﬂll.:_.ﬂcnv Ja39we|p 3(zzou -Bay

‘OU uojled)y|luap)| 8|zZZoN

—

OAST (93) 4010ey -tes agni 1034
G g 'OU uojied)y(Iusp) agn3 3014
T 40 7 193ys

o SR PR ey T

7_.1..[

\_/

]
X

WE0d4 ViVa 01314 31VINI1LYvd

e,

—==

e

—_—
L :

] i

‘u) ‘(94) *ssaad ‘oueg

‘ou x0q 9}dwesg

4. ‘rdwel jus|quy

o AV roN uny
Jojedsadg

\ . 2  uojles0]
O Yy Mgy
S ueld

er .- -




The xew

R VTS

—— s —— — . ST =
1§ CYH .nsﬁwww. Jen ‘xey Mﬂ ..mN. g M 6ay Vg Tup feyo) sm_\_m.,qdw.m..& £dT P Bay 8_leiol
4/ /- / A/ A
4 ' i y /
.2
LTHE =W,
QRPLL TV 5 . .
WA ] £ vl A7
4, ST TX
Jm»mﬂl T ) 23l 12l [TOT RS TILT [ 2777 LTI [ AT5I1 Lh
S Ao S/ 8k GO B I il R L A ke *n
e 2 Sl A N S-S S /A I X - R S VA R~/ Aok R0
CAT L5 I ST T&E37 Z L YR X5 NI s, 57/ | O Wl
AAT Y7 T s £27 1856 TR LOATT | Qg 77 i =ldl qe19
BAL 1 L3 T ¢ T3S L 1 7397 & < 777 e eI”™ 9L 17
AT 465 3. ;37 L A7 g % NS
Y o s e s L] ) Lk o
) . . 2 P. ’ ’ 1- . A
(OC | BS T 3 TOY7 T8 AET T P = B
S oxll B 2 S 357 [ Tb ] YA AR gre
Arz | J9 =3 RS 1 VA L I Ale
xS B D A L3 T T 2 <7 = el IR
YéeT | &S 5 LS 115 Co 7 ToOTae ol
LEZ | OT9 7~ S 7 |3 ThT ] faa—cie o S y
Stz ] 57 72 N7 (9L R Sy . 11 A
. 0ZH -u Iy uy Q
a2 | g del 20ned 32 |as1%ng .‘Nxﬂ_ o._N,_ﬂ
wa) ; aEwu.. H'ui (*1) {u]) le1juaiayyyp peay
X0q mmm HMXU E:uum_) U““_:u Suanjedsdws) Mu.ﬁ oianssaad )ubuo_mvb W) ) ‘U Joqunu
Farpid | aasbu)duy wny “ -mm :mg 133aw seb Auq ‘6u)pes. FESE %20)2 ‘ou )3 1ujod
g | : >1nos 19jow sen . 9913140 L k74 Buy|dwes | agseaeaj
- \w\g\«\ o - ey e b / -lﬂl
C 40 7 1oays l ﬁ.\. L u.\u . (s 4 \.,\.\uv | O ﬁ o

- . i N r\J\uJ_DxUF\L(bJ;* Ill , —_—




———

SAMPLE RECOVERY AND INTEGRITY DATA FORM

2-5F

Plant S(‘,)"'\_ ﬁ,_‘_l:\_ Y\-*(.L,Q,_ sample date 7 -

Sample location CZLQLXCQM/Ulq <tx:-1 Run number

W=

Sample recovery person 20D /m Recovery date G _") *f%

Filter /thimble number (5) ! 72 00 8\2‘.

2SO + 2T T oisTure
230 =~

Impingers Silice gel
Final volume (wt) 730 mt {g) Final wt '-2:31 S—

9
Initial volume (wt) 200 ml  (g) Initial wt¢ ZEEE ) 9 _ o~
Net volume (wt) S.BD (g) Net wt % g

1
Total moisture 56 (f \/': (9)

Color of silica gel AD}IDLQ_ 17&13?;
4 Clocwm ca_'»,

Description of impinger water

RECOVERED SAMPLE

Blank filter container number QB—) &B*P‘L‘]”f)%ealed

Blank thimble container number
Filter/thimble container number OO { — \_S-(_,M-- F”:L"T

Filter/thimble container number

Filter/thimble container number

Filter/thimble container number

Description of particulate

Sealed

Sealed

e
L~

Sealed

Sealed

Sealed

Front-half water rinse
container number (s)

Front-half acetone rinse .
container number (s} DDQ—“ __SCJ‘/‘ "Flm - \
impinger contents and back-hal

f .
water rinse container number (s) £>_O~3’<_§'CM" BM
Back-half acetone rinse
container number ODL[' JC,,H/ E)Hﬂ_ ~ |

Water blank

: Liqu
container number DD - SOmMm — b-m '—6lrngked ?
Acetone blank : iguid fevel
container number DDS - «.!C/M — m*—@.m

Liquid level
marked ?

Liquid level
marked ?

iquid level
rked 7

Liquid level
marked ?

id level

NN

Samples stored and locked ”7! @I/,_?"’l \J@‘D

Remarks

Date of laboratory custody 67/ ?/? c7

Laboratory personnel taking custody M j N

1
Remarks o\ Ol‘ﬂn\\;ﬂ J -(HRM —

o W oW



e - —
e T ———— LT,

{ §3UBUWOY

*xay o ENRY
‘U [dwal - xey foea ‘xen| S) -Bay u .m><|\“¢ Wa 1230] Thvd 6AY | g b Bay §_|eio]l
7
Y
15
SNE
47N
SN
QL F .
. — 5
JeT £ Kol &5/ 5L o STHI mm M
S MM M1 an\\ o TR Q7 AE)
= i g
ATCT, ww .M_ w57 m.m Wda S
AT < VAR £3 ITe
AN 7 237ty d ) Ze 2 2
6 4 4o 0 |LYEESL OZH *u} | 0%H ‘uj it
*do 'do| 9bne ey F3913n0] 39U} “(Hv) “(dv)
«-dwaj ‘-dway| -6Hu {*1) (ur) lejIusasyy|p pesy
xoq | seb 3)xa|‘wnnoea a4m ainiesadway ¢33 sunssaad | A31208p ou] 3 ‘ujw | sequnu
491414 | 43bujduy dung | -edadwal | o " es Aaq | *6ijpesu J230uw 32012 ‘aw|) lujod
824nosg Joj0W sen 3314140 *IY-H7 buj |dwes | 9s.oABd]
o , S n - = “°N Lg &l
¥ ...M Dijewsdyoss jujod umw._.f\&:mu * 0 BB d e
— .\ull.vw
VQOOG dm ~\__m (O bugiiss 1ayeay aqouy
\M‘\\NJ\ rou 193] )4 Uo|leAa |2 4o Uue| 4 Uo§133s SS04) uamnmq jejdeslew gau)| aqouy
5 = 0T . Q ‘34 ‘yibus| aqouy
H'ul__ S 8 w700 aled yea| feuyy —, o5 xo8 Joro
By "ujS7" 8 wyadg)m 1ea yes| (eyayu) 200~ (A) @_Q xoa o
~  dT @dussaysy ~— J03des 3 ) = q
Q7 =~ 0ZH ‘u) ‘(31383sy) aunssaud 9)3B3S Q- ou Xog 4913y
T G *ou xo0q 2|dwe
YT ¢4, ‘eanjesadws) paunssy QAl ﬁ.\. 0 q |dues
e d B SLE Sl () e o
- *Ou uo(led|y)luap) a|dnodowsay) o
N *OU UC(IEI(§1IUBP| JBIBWOIAY A* NN uume FAG oN :“x
)OS~ tuy ‘(Yg) +1930weip sizzZou -Bay . \ j C¥d 103e42dQ
- *Ou uo{le3)j|lusp) 9|zZoN e — E (ol .Y.N:o_uMuo._
QAL = (9) 10128y -{ed agm3 30344 o S ke I SYE
m\.\ ‘Ou wojlesty|iuap) aqny 3034 W )S ey
P 30 /10ays WY04 VIV Q1314 -4V HLYwd
‘ xQs -

A W




:$1UBLWO)

3
- YL

PO, ————

e

ey R - ———

TECx] 359 [ ¢ |ALST 99" S bRG Rh], ALV T Ioen: |
Q- Uiy [[dwad xey loea .xmm \Wh .M& ..U Wi 6Ay_ jra Wp jelo) UNMV "6ay k_.m.mubﬂ..,mé jeio)
. iV / / __A/
H¥_ ¥ R B W IS W IR i s
. P 5"
Moy’ OOl L e Q.
L AR Y (R TR 1A
1
i R ° T
<
LT <t T 57 NUW L |tiA S50 |y -— :
[, F] - 2 4 . + m\lqa.l . 3
usﬂ.wﬁﬁ Y] Mw I aid ok 4 55 |45 =935 577 T’ ol mﬁ
_ ...mnn Av\,t - /17 TSk TEH N fhh LYy /] [Meds . 3
A5 N 4 < 70 20 230 7 S S § S0 A A 20 5
MLm 5 s D/ T 7817, AN TA Rl [ TR
St mL AR AL A e 8 :
~ . S [ .
AS T 95 . AS-VAR A& S &mmw W«uﬁw NeT e{o il A_V
‘do ‘4o abneb 4, ‘4o ‘do .n.nw.m‘ Mﬁmu 0ZH "uy oy *u) mwfr_
lwa3 ‘edwsy  BY-u c(s1) |A213n0] 38quy ‘(HV) ‘(dv)
xoq | seb u_xo‘..E::um\., a4n) am ME.S jejluaiatiip peay
' . _ i eJadwa .
114 Jabujydw) | dungyg mm_w“_”wm 19150 SBE \Cm .mm_wwo.. u;:www“__ Al o013 V_M.M"w ._”u.””“
— e J9}au_seqn 33140 L s 14 BS.JoAL ]
~E3 e - T
= o5 aeous O R Fog VY S TTORW,




— e —————

—_—.—_,.' —

AMP OVERY AND INTEGRITY DATA FORM
19,5.5 +158 SAMPLE RECOVERY

Plant ;.‘C_-‘V\ : X Sample date 01 ‘-7 —'?%’
Sample location 'ti { (-%'\C 2y Run number O/’U/F
Sample recovery person_ JIZ\D Recovery date Ca-—j?~v3>cf
Filiter(s) number — A)/A—

Isur; 381.5 ’ H>D 2T =2 S o |

MO1S TURE 2SS 4
Impingers ﬁéﬁé’ |l|can ‘Z%-MD 7} -
Final volume .(wt) &—01 ml (9) Final wt H‘l'j‘ _3!;39
Initial volume {wt) ml (g) Initial wt 3—@;—&—9 j;gg
Net volume (wt) }BE mt (g) Net wt 1_9— 9 :;3 g
Total moisture 2/ g.

Color of silica gel p'l/d"‘h bhb/o
Description of impinger water ! ﬁ\L dxiuv
ToO - OBR- (M- HoSOy~ | =
H,}Da - DD - - 8&;155_50 SI}MPLE e
Blank filter container number Sealed
Filter container number Sealed

Description of particulate on filter

Hse, - BUande- O - Lcrta- /‘é BL/{?U—C, v

—ereaoes
Acetone rinse Liquid level
container number marked?

S D

lank iquid level ’
container number C1 0O f_QC;)f\q —m(‘tgzq;i@? ("

samples stored and locked

Remarks

Date of laboratory custody

Laboratory personnel taking custody !‘1!7"1
Remarks L\-\ SQ\I ‘\'DLan “}No (I_\S\] O‘? C?Di\ n’\l
24%.
48k s
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SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant -SC/}’V\J Sample date 01*8 ’%C?

Sample location CM\C;[/\JL-\ ’m \ Run number TLOO

Sample recovery person < Jf O /m Recovery date CI "8’ 901

. [ .
Fitter /thimble number (s) D700
MOISTURE
lmeingers ) Si]ica Se‘

Final v‘olume (wt) 7 96 ml  (g) Final wt 92, g —

Initial volume (wt) Q;g 2; g mt  (g) Initial wt 200 g —

Net volume (wt) (9) Net wt 21 g —

Total moisture 6‘07 (g). '
Color of silica gel 6{3%@_ ﬂlA-’L‘
Description of impinger water v C‘LLL d@‘\‘f

RECOVERED SAMPLE

Blank filter container number Sealed
Blank thimble container number Sealed
Filter/thimble container number O B ""—SCM Q[_J c:l Sealed /
Filter/thimble container number Sealed
Filter/thimble container number Sealed
Filter/thimble container number Sealed

Description of particulate

Front-half water rinse Liquid level

container number (s) - marked ?

Front-half acetone rinse Liquid level
container number(s) O [Q-J (-M "F:}m' "9\ marked ? —

Impinger contents and back-half Liquid level

water rinse container number(sﬁlj*— SC,['_’] "éﬁﬁdl-’g marked ?

Back-half acetone rinse B Liquid level
S

container number _Lcm- BM..Q marked 7

Water blank Liquid level
container number marked ?

Acetone blank Ligquid level
container number marked 7?7

Samples stored and locked [ _)ﬁb ///}Z Vit ?/’jﬁ?

Remarks

Date of laboratory custody ‘:110]/3)‘7

— —
Laboratory personnel taking custody o Y -

Remarks <A \ \ {4 ﬂﬁ\v{’-uk —_Lr‘\E‘kﬂ
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SAMPLE RECOVERY AND INTEGRITY DATA FORM

pane__SCY Cele | somre o7 -B-8F
Sample l_ocation Bm ff" MD Run number ﬂl\) D

Sample recovery person JYJD Recovery date C.,’ "(8 - BC{
Filter(s) number O /p(
. [ _ —
IR0 = Z5L5 ors. HyCy To ze6.5 g0,
- MOISTURE -
Impi , o ili |
mpingers 3(‘?\ Silica ge "—87'8
Final volume (wt) ml (g) Final wt 32—_9- q -~ g
Initial volume {wt) mi (q) Initial wtgoo g __— g
Net volume (wt) 3%;;.5m| (3) Net wt ’L{ g .= g

Total moisture q ‘3 -3 29

Color of silica gel Pird = J"O?’o
Description of impinger water cg 1\ d&gw
Sl —sCms Bt Op- = _—
Q1) —SCm - -Laox _ ) RECOVERED SAMPLE s
Blank filter container number Sealed
Filter contalner number Sealed

Description of particulate on filter

Acetone rinse Liquid level
container number marked?
Acetone blank : Liquid level
container number marked?
Samples stored and locked T IPO ?L/?/?-T
Remarks - /

Date of laboratory custody 9/?/09‘7 —

H( l .,’
Laboratory personnel taking custody MJ

Remarks o l l QJ\MKLJ\_— _fc—,@u(,,

4
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SAMPLE RECOVERY AND

Scr

Plant

INTEGRITY DATA FORM

Sample date

Sample locatuonCC\JC,(f\-c/\_ 'ﬂ/\

I-2 -9
Threo

Run number

Sample recovery person \A)/)\TE/ '7T33>

IR -D4_

Recovery date

Filter /thimble number (s)

Q7041

. MOISTURE
Impingers Silica gel
Final volume (wt) ' ml  (qg) Final wt < L{ -
Initial volume (wt) QDO Al (qg) tnitial wt _){DL) "'*
Net volume (wt) ‘3‘7 Z //rnl (g) Net wt ?’"V /g —
Total moisture STl /(g)
Color of silica gel .‘/'2 t?.} . t/’) O "’*—“’“‘F—")/;
Description of impinger water CLLC?GLV*- //
RECOVERED SAMPLE

Blank filter container number Sealed
Blank thimble container number Sealed
Filter/thimble container number OICI‘JCM- P[LT— ___3___ Sealed v/
Filter/thimble container number Sealed
Filter/thimble container number Sealed _
Filter/thimble container number Sealed
Description of particulate VEey v VEY- [ e W Ioa, L a
Front-half water rinse 4 : ij ~ Liquid IeMLI

container number (s) marked ?
e e )™ D\ SCM-FHE -3 morked 7.
Impinger contents and back-half Liquid level

water rinse container number (s) "\-,_CC/L'-— marked ?

Back-half acetone rinse
container number

Ox|- SCm - By -3

Liquid level
marked ?

Water blank
container number

Liquid level
marked ?

Acetone blank
container number

Liquid level
marked ?

Samples stored and locked

Remarks

2 opa 0{{/?/??

Date of laboratory custody

Laboratory personnel taking custody

Remarks

AT Fl

4%
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CL P i o
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S0 x
SAMPLE RECOVERY AND INTEGRI

TY DATA FGORM

Plant .SC/M . - Sample date .=7_ G '8 c?
Sample locatlon CoL\Cl/\.ﬁ/L ﬁ ] Run number T}\Y\u_‘
Sample recovery person ngO /m Recovery date C:)_ "Q) "’%07'
Filter(s) number
o T - 25/. H50, T = 28ws

. ThofF . ;’le MO1S TURE _Hd Oa F = 25
Impingers 3% .5 Silica gel 67-5
Final volume (wt) Final wt ~ g 326 g
Initial volume (wt) ml (g) Initial wt — g _Z0VDg
Net volume (wt) 37! ml (g) Net wt - g 2 g

Total moisture L['OD 9 ¢

Color of silica gel Sb‘yt’ ﬁ\/b\
Description of impinger water ot ¥ l Y P,

B - SeMm- 330y~ 3 ==

033 - SO - S Oppicoveres sanpLe S
Blank filter container number Sealed
Filter container number Sealed

Description of particulate on filter

Acetone rinse
container number

Acetone blank
container number

Samples stored and locked

Liquid level
marked?

Liquid level
marked?

v O JY)O

Remarks
pate of laboratory custody cfloLlf'ﬁ
Laboratory personnel taking custody M;

et!]

Remarks

an,fufc »L— JH’M‘x

329
1073
358




GAS ANALYSIS DATA FORM

Plant  SCY™A Sample location Caulcpe, 1+ |
Date 5} "3 [4S  Kun no. %\Operator o LS
Sample type: single-point o{multipoint;grab integrated
Analytical method Oy S\ Comments __ ‘e N /= Ol
ﬁi'i"ﬁle c?géﬂc’l’?me ﬁez:?ng 1 Readingézoz Net™ Readim_/: go Net ©
=\l |9 iz 2 |25 /2.2 | o
|— 2 /‘r//, £.C /5.2 g8 4521 °
\-31 899 | £ & |45y (7O /5.7 | °
- | : P
D= | Lot 2.0 |46 | Z11/7.¢ | O
- prag | 72 |44 17y | (76 | @
L-3| by | 7.2 | (1.6 |79 /9¢ | O
Boe | ~ |72 /v« 129 /18 | O
S|\ | Lso |72 | JYE 76| /7.5 | D
3-Q |\ bag | /2| ]19.8 | 2.6| /9.5
238 [ 72 /9.8 zelivp] O
e | 7.2 | /Sy.& |76 /48| O
Averages =S .
% Ny = 100 - (%c02+%02.+=/=60) =

MW

0.440 (%coz) + 0.320 (% Oz) + 0.280 (% N, + % CO0)

® Net % 02 = Reading 2 - Reading |

b

Net % CO = Reading 3 - Reading 2
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APPENDIX B

LABOCRATORY REPORTS
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ROY F. WESTON INC.
LIONVILLE LABORATORY

CLIENT: SCM BALT MD SAMPLES RECEIVED: 9-9-89
RFW #: 8309L657
W.0. #: 2373-01-02

INORGANIC NARRATIVE

The following is a summary of the quality control results and
a description of any problems encountered during the analysis
of this batch of samples:

1. The analytical methods applied by the laboratory in
the analysis of air samples contained in this batch
were derived from the Maryland Dept. of the Enviroment
Procedures.

Tt

Debra K. White Date
Inorganic Section Manager
Lionville Analytical Laboratory




ROY F. WESTON, INC.
GLOSSARY OF TERMS - INORGANIC REPORTS

DATA QUALIFIERS

U - Indicates that the parameter was not detected at or
above the reported limit. The associated numerical
value is the sample detection limit.

* =~ Indicates that the original sample result is greater
than 4x the spike amount added. The USEPA-CLP has
determined that spike results on samples where this
cccurs may be unreliable and, therefore, the control
limits are not applicable.

ABBREVIATIONS

MB

MS
i MSD
' REP

LC
‘ NC

LABORATORY

Method or preparation blank.

Matrix Spike.

Matrix Spike Duplicate.

Sample Replicate. -

Indicates a method LCS or Blank Spike.

Not calculable, result below the detection limit.

ONOLOG D _HCLDTI

] The test code listed indicates the specific analysis or
| preparation procedure employed. The codes may be
interpreted as follows:

| MAAW
| MAAS
MICW
MICS

] M*#*TO~
M*#*S0-

l M**EP-

l I**TO~

e e eame

Metals prep test for AA digestion, water matrix.
Metals prep test for AA digestion, soil matrix.
Metals prep test for ICP dilgestion, water matrix.
Metals prep test for ICP digestion, soil matrix.

This type of code indicates a total metal analysis
(eg. MAGTO indicates an analysis for total silver).

This type of code indicates a soluble metal analysis.
(eg. MAGSO indicates an analysis for soluble silver).

This type of code indicates an EPTOXICITY metals
analysis (eg. MAGEP indicates an analysis for eptox
silver).

This type of code indicates a non-metallic total
analysis. There is also a complimentary soluble
analysis for each of these codes (eg. ICNTO
indicates an analysis for total cyanide).

A suffix of -R or -S following these codes indicates a
replicate or spike analysis respectively.




CLIENT:

ROY F.

WESTON INC.

INORGANICS DATA SUMMARY REPORT 10/04/89

SCM BALT MD
WORK ORDER:

2373-01-02-0000

}-021

SAMPLE SITE ID ANALYTE
-001 001-SCM-FILT-1 —~— P;RTICULATE
-002 002-SCM-FHA-1 PARTICULATE
-003 003-SCM-BHW-1 PARTICULATE
-004 004-SCM-BHA-1 PARTICULATE
-005 005-SCM-ACETONE-BLK  PARTICULATE
-006 006—SCM-WATER-BLK PARTICULATE
-007 007-SCM-FILT-BLK PARTICULATE
 _008 008-SCM-H2S04-1 SULFURIC ACID
-009 009-5CM~502-1 SULFUR DIOXIDE
-010 010-SCM~IS0-BLK SULFURIC ACID
-011 011-SCM-H202-BLK SULFUR DIOXIDE
-012 012~SCM-FHA-2 PARTICULATE
-013 013-SCM-FILT-2 PARTICULATE
‘-014 014-SCM-BHW-2 PARTICULATE
-015 015-SCM-BHA-2 PARTICULATE
-016 016-SCM-H2504-2 SULFURIC ACID
-017 017-CON-502-2 SULFUR DIOXIDE
" -018 018-SCM-FHA-3 PARTICULATE
-019 019-SCM-FILT-3 PARTICULATE
-020 020-SCM~-BHW-3 PARTICULATE
021-SCM-BHA-3 PARTICULATE

WESTON BATCH #: 8909L657
REPORTING
RESULT UNITS LIMIT

0.0424 ;;ams_ 0.0050
0.0227 grams 0.0000
0.0055 grams 0.0000
0.0030 grams 0.0000
0.0007 grams 0.0000
0.0010 grams 0.0000
0.0000 grams 0.0000
13.6 ML TITR 0.00
13.0 ML TITR 0.00
0.050 H# TITR 0.00

0.10 ML TITR 0.00
0.0123 grams 0.0000
0.0421  grams 0.0000
0.0053 grams 0.0000
0.0027 grams 0.0000
42.0 ML TITR 0.00
17.4 ML TITR 0.00
0.0088 grams 0.0000
0.0414 grams 0.0000
¢.0087 grams 0.0000
0.0035 grams 0.0000




ROY

INORGANICS DATA

CLIENT: SCM BALT MD

" WORK ORDER: 2373-01-02-0000

"

SAMPLE SITE ID ANALYTE

F. WESTON INC.

SUMMARY REPORT

~-022 022-5CHM-H2504-3 SULFURIC

ACID

-023 023-SCM-S02-3 SULFUR DIOXIDE

10/04/89

WESTON BATCH #:

RESULT

s

11.5

8.8

UNITS

ML TITR

ML TITR

8505L657

REPORTING
LIMIT

EEEESEmmEREaDS

0.00

0.00




INORGANICS DATA SUMMARY REPORT CONTINUED:

Analytical results for extractable particulates.
REfW batch #89091657:

Ccalciner #
[ 1]

1,
H

Run 1 back half water extract

Run 2 "
Run 3 n
Water blank

ng.
ng.
mng.
ng.
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APPENDIX C

SAMPLE CALCULATIONS




DHMH Method 1005
Particulate Sample Calculation

amr_SC CHEMICALS rravr_ BALTIMORE. MD.
TEST RN NO. OV E TEST DATE 917/3”‘1
TesT tocaral T\ CALCIWER. TEST PERIOD_[33Y4 — | S2Q

1. Volume of dry gas sampled at standard conditions (77OF, 29.92 in. Hg.), dscf.

A H
_ 17,95 x ¥ xV x (B + —=)
(Tm + 460)
- 156, 2
Vo (std) = 17.95 x [,000 x $5.35 x K5+ 1) - (3.6
(93 + 460)
Where:
Vﬁisbd) = Volume of gas sanple measured by the dry gas meter, corrected
to standard conditions, dscf.
Vs = Volune of gas sample measured by the dry gus meter at meter
conditicns, def.
Pb = 'Barumetric pressure, in. Hg.
AH = Average pressure drop acvoss the arifice meter, in. H,0.
Tm = Average dry gas meter temperature, °F
v = Dry gas meter calibration factor.
17.95 = Factor that inchxies ratdo of temperature (‘537°R)
to standard pressure (29.92 in. Hg}, in. Hg.
13.6 = Specific gravity of mercury.

2. Volmeofwatervapormthegassamplemn'a:te&mstandardcnnditims, sct.

Vw(std) = 0.0480 x W,

V.o (std) = 0.0480 xSt4. = Q7.

Where:

vw(std) = Volume of water vapcr in the gas sample corrected to standard

conditions, scf.
v = Volume of liquid condensed in impingers, ml.




—————

Wng = Volure of water vapor collected in silica gel, q.

Wy = Total weight of water collected (V et + wwsg) g
0.0480 = Factor which includes the molecular weight of water

(1830 lb/lb-mle&, the ideal gas constant 21.8 (in. Hg)
(ft )/(lb—mole)é R), absolute temperature at standard
conditions (537 R), absolute pressure at stan
conditians (29.92 in. Hg), and 453.6 g/lb, ft"/qg.

3. Moisture content

B = Vw(std)
ws v v
wistd) + m(std)
BWS = "27 . = O t—g’c‘-%
27 + L3 :
Where:
B, = Proportion of water vapor, by volume, in the gas stream, dimension—
less.

4. Mle fraction of dry gas.

M = 1 - B

a WS
M, = 1 -028= 0.0
Where:
Md = Mole fraction of dry gas, dimensionless.

5. Dry molecular weight of gas stream, lb/lb-mole.

g
!

0.440 (% 002} + 0.320 (% 02) + 0.280 (%N2 + % CO)

d

M, = (0.440 x65)+(0.320 x8.7)+(0.280) (E¥}+  0.0)
= 24.3Q

Where:

MA 4 =  Dry molecular weight, lb/lb-mole.

%C02 = Percent carbon dioxide by volume, dry basis.

%02 = Percent oxygen by volume, dry basis.




N = Percent nitrogen by volune, dry basis.

2
%CO = Percent carbon monoxide by volume, dry basis.
0.440 = Molecular weight of carbon dioxide, divided by 100.
0.320 = Molecular weight of oxygen, divided by 100.
0.280 = Molecular weight of nitrogen or carbon monoxide, divided by 100.

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

MWS = (W‘d X Md) + 18 (1 - Md)
M = (AR xO0.C) + 18 (1 - poocR )
= 35.49
Where:
M = Molecular weicnt of wet gas, lb/lb-mole.
ig = Molac:izar weicho cf water, 1h/lb-mole
7. Averzce velociTy cf cas stTesm at ac—iel conditicons, ft/sec.
. I ‘@vg
Vs = 85.-‘:8:{(2; x \/—3-:3) avg. X 5 - g ]
= g4 ’ 618 V2
Vi = B5.38 X« Lt'x 0.'75'-“%, X{ : — ] - ”b&&
29.9% X J25.99
Where:
Vg = Averzce cas stre=m velocity, ft/sec.
85.48 = Pitot tube comstant, ft/sec x
(Ib/i>-mole) (in Hg)
) Gn. B0
Cp = Pitot tube coefficient, dimensionless.
Ts = Absolute gas stream temperture, °R. = TS ’ OF + 460
P .
Ps = Absolute gas stack pressure, in. Hg. = Pb - Static
' 13.6
4P = Velocity head of stack gas, in. H,O.

2
8. Average gas stream volumetric flow rate at actual conditions, wacf/hr.




-

Q

s (act)

Averade gas

3,600 ¥ Vv X A
s s

3,600 x (1.a2x [G.84 = &0

\ 1

1320c . ACFM

Volumetric flow rate of wet stack gas at actual
cenditions, wacf/hr.

Cross-sectional area of stack, ft.2

stream dry volumetric flow rate at standard conditions, dscf/hr.

Qg (std) = 17.95 x My x Py x Q4
T
S .
= 17.95 x 0.2x Q93 x 13200 = BIve
g kS
Whera: olo
S 2) = Vclumetrric flow rate of drv stack gas at standard
Tt conditiens, Gsci/hr.
IsekimeTic verizvion catosiztafd from intermediate values, percent.
= = 17.026 X Ts X vm(st’i} .
Vg x &«x PS X M(i- X (Dn)“
1 = 17.026 x ©1® x £3.6 ., = 97.0
0.7 A11.A2 X Qb xq48 * 1.55) -
wWh=rs:
< = Percent of isckinetic sampling.
8 = Total sampling time, minutes.
D_ = Diameter of nozzle, inches.
17.026 =  Factor which ncludes standard temperature (537°R),

standard pressure (28.92 in. Hg) , the formula for

calculating area of circle D , conversion of
4

square feet to square inches (144), conversion of

seconds to minutes (60), and conversion to percent

(100), (sn. Hg)  (in®)  (min)

Cr) - (£t%) (sec)




11.

[
48]
.

+

J—4

L3N

Particulate concentration, gr/dscE.
M

C = 15.432 =x t
1 v
m(std}

¢ = 15432 x 0.06285 = 0. 0153
Where: 63“5
Ci = Particulate concentration, gr/dsce.
M = Total weight of particulate caught by train, q.
12,4322 = Ccnversion factor of gr/g.

Particulate concentration, gr/dscf.

Q
- s (std)
) B € X = 00VS3 x FJlce
Qs (act) 13200 .
Ca = Particulate concentration, or/wacE.

U

FEriticouiaTe mass emission rate, 1lb/hr.

nE_ = 0.000142837 x C; X Q. oa

= 0.000142857 xB.LOISAx HE600C = {.0b
wWhere:
e = Particulate mess emission rate, 1b/hr.

0 .000142857 Conversion factor relating grains to pounds

(7,000), lb/gr.

Cornversion factors:

FROM TO MULTIPLY BY
in. m. 25.40
ft.2 n‘l.2 0.3048
ft.3 m.3 0.092903
£t. 3 m. 3 0.028317
gr/ft. g/m. 2.28833
lbs/hr. g/hr. 453.59

Temperature

% = 5/9 (F-32)

% = °F + 460

0 o

X = C + 273

C.C049
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Medthed

1.081 x 10”4

E.SC,/SQ, SAMPLEI CRIIUILATICNS
No. Calciner
Tast Daza:
. SiliurZcz Acii Mist Congenctrazizn, iln/ésc7 2un No.:
- v Test Perzcod:
C Z.50 = l.0:2 % 19 " (v.-Vv_.) =x Scln
2774 T tht = — D
v
a
V _{stz)

H,S0, = - - Y
2°Y, ({340 ocrjo.m (%, = 2.96 X/C
44%.5
WEZREZ:
C 32504 = Concentration ¢f H2504 Mist at stzndard conéiticns, lb/dsc?.

Conversion
E.50, (49},
A ]

. = Volume ¢f barium perchicraze t
- ml.
Vg = Volume of titrzasta used Ior the
N = Nermality ©f Zarsium pershlisr-zacs
- = Tctal scluticn wolume of ELSD
szin * = - 27y
first two imcincacs + washes),
filter
v =
a
™ —
1)) =

50

A(p;m)

i,

- .
Cecncentzati

3
¢ R 50 (me/m”}
2774

I

Y % 98.08 _ g
NWAXTE =47

ecuivalent weizht of
mi/L, (1) {(1}/(¢g) (al).

1\

2 f£or the sample,

cilank, =i,
- ——— e o —_ - P
e = -:-"_'.':-;'-'--
mistT =amcls {(zzntanss of

- r .




Cznversicn faczcor including number cf
cuDic Z=2e4/li<ar (0.0333, 433.5 g/lz,
21.46 l/g.,~ mole wz,.23.0 ¢/¢ ~ mole

w2, ané 10 gom, (£2”) (zom)/lb.

c . .
E-.ZSO4 X Q

-
L

[$#1]

s( )

vl

i
T
W
~0

2.97%6%% 75t X 60

EJS0, mist mass emissicn rata

7.0 X 10T v, - v_) ¥ :fzel

v ..
mi{szs

7.061 X 107 (j3.2- .) ) .C\ fi’;i:’)x/c

o/

S

Cinceniraticn qf sullfzr dicxide at szan
= R . - 7 o P,

condicicns (777F and 22.92 in. Hg), Zov

N T T

uuuuu r - R [




in

7 .00 4 13 = Conwer=.2n ZE.‘.C__:: Z.I".C-'.l:':'_.'-'l\."i' HL’.:TXZE".:.C.: (_:E'E.'"S
) Ter ¢r2m ecuivalant ¢f sulluar ciouida (IX.0
c/g - eg), 432.6 g,/15, andé 1,000 ml/1l, (IZ)

(Z)/{g) (=1}).

Qthe- tarms as celined above.

| — ———

Concent—a=ion of sulfur dioxide parts per million by vclune.

so 6.1137 X 10 X Co2
{(zzm)

5 . -6 = ’
= T . 10 X 4063.9 x10 6£3S

n

} 6.1137 X 19 = Czoversion fzcisr including number ol cublc
B feez/liter (0.0333, 433.6 g/lb, 24.45 1/7 -
mcia wo, 64.9 ¢/c - mole we, and 10 ==m,
(=) (ozm)/1s.
Mzss emigziza Ta=s ¢f sgulfur dicuiie 1B/,

{]
o
»o
_0 O
P

b

o

&
.

~J ”
0 "
(] it
S &
K

o

7

fl
~
0

]
1)
[
j-
th
(o]
I
nl
|_|.
0]
i
318
14
g
v
n
1]
M
(24
l.l
n
0]
'J-
0
o |
a1
[0}
it
i
)
14}
3

64.0 = [L6S.

21,4

"
o
W
N

=

th
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APPENDIX D

EQUIPMENT CALIBRATION RECORDS




METER BOX CALIBRATION DATA AND CALCULATION FORM

M
Meter Box Number /Va)‘EC’H ?

Jate /. AueusT /959
l?arometric pressure, Pp = S0.2D in. Hg Callbrated by M?Zb /34rKER
| .
Gas volume Temperatures
Jrifice Wet test | Dry gas | Wet test Dry gas meter
manometer (me;:e.r Teter r?et;:r l(nle; Outlet ?vg; '{lr)ne
etting vV.), v,), t ), tdi ) (tq ), t e),
T(AH), w ; 63 : . i - Oo od A1
in. H0 ft ft F F F F min in. Hp(
.. oo 373 73 &
o 5 395. A7 73 v §$lso wo| L2 13:06.1 fooo | /.88
398, 0Y6 -4 /
+0 > 357902 73 YZ' g5 83‘” r1| €3 | 8:48 | /003 i.70/
’ 1. Bes 75 7 Py
e 10 Y0/.367 73 7783 7?5‘ 7| 77 /933 { /o0 | }.763
Y22, 45D 79 76 :
o o |22l 73 R g% g g0 |izs7|9%8] 4552
» 433.455 £s 7% —f
| |r° 10 922 . 73 |& sgal7w 73| 83 | 10:92 | 995 4878
4.0 10 i
‘ t Avg Y AHe
]
- v P {t, + 460) ; 2
i o . W bA: A = 0.0317 AH ., * h60) 8
sl e | ValPy i) (v, 460) b Py ey +k60)
H20 : .
- : : 7 NY 4
0.5 | 0.0368SA202)( 82+ o) (o37)(-S) I/73r4éo)(13-_l) .
o : (5. 678)(30.23 ,03¢X)(713460) (0.2 Y(ER +¥0) Y iz :
30,2 ) (83 7 4e0 ( 1 Lz32400) (7.82}%
IO 0.0735 06 Y 302+ 0T3S N13+460) 1 s 1 =47/
: 0.110 LZ2) (30, 7+ 60 I > 4% ‘!’-_,76-3
) F : GI¥N30, 2 ¢ #0) (73+4%0) \ 72+ 440) ) 2‘ !
. , 30,2 o (2.®) O3/ 7 2O [z.zu.r@) (72952~
j'o 0.147 ?/;z.osv(w.z;-,/wfnfvm 30, z”‘?‘;‘d
‘A;a}%m.g)(s’:&ﬁ{{wz " 037 3.0 73+ /0. 721~
'0 0.221 AROX30: 24 .RAL N 3 +440) 30.2)(K3 ¥ [0 /5%
- bf 0.294 ’

‘,’:q‘lf ‘there is only one thermometer on the dry gas meter, record the temperature under ty.

.

/. Borka_
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STACK TEMPERATURE .SEPISUR CALIBRATION DATA FORM
/3!27/7'0445777’\7

//7/;7 TieeEwwswmie Humber / Vige 7
le en‘L temperaxure éz °F Baromelric pressure 7.5/

Nﬁﬂe

in. Hg
- ]Jbrator fe”! / %’/’ Reference: mercury-in-glass WS
. 7
7 o olher
: Reference Thermocouple
2ei’erence 5 |thernometer potentiometer Temperatureb

“point- Source temperature, temperature, dlfference

umber | (specify) °F °F %

l ’ — . — - i Y '
5 [ 35-7‘{7)7: 34/ |7 O 7///
i
i k
| e 67 F 677
e ‘

706 F

*& é/%

rype of calibration system used.
[. E ef temp, °F + 459.67) - (test thermonm temp,

°F 4 459.67)
ref temp, °F + 159,67

100<1.5Y%.




STACK TEMPERATURE ‘SE.:\ISDR CALIBRATION DATA FORM

s // /%ﬁpwﬁﬂmﬂﬁ?
Date ' / 7 Siresunampmpin Hunber ﬂ/!f'&/'/ /3
bloléhtwtemperature dﬁ? °F Baromelric pressure é?ra in.

r ]Jbrator ;jﬁ /?/4‘5 Reference: mercury-in-glass Ve
. o

__ o cther
Reference - Thermocouple

Referem:e a | thermometer potentionmeter Temperatureb
cpoint Source temperature, temperature, difference,
- umber (specify) °F °F %

! - —_— — "f—' 'c7 ‘

g = b; 1T =50 - %
: - /(% gy Il 33 r~ > <o

| -

Wl 4 F°7
| f L5°F GF7 0

J’;L 30/ 6}: 3&’8¢F + §’ ?;%

Tvpe of czlibration system used.
Vﬁef temp, °F 4 459.67) - {(test thermom temp, °F & 1459.6)]

,_ ref temp, °F + LS9 67

],

100<1.5%.




TZPE S PITOT TUBEZ INSPECTION DATA FORM

P nuaE Pe -

Pitct tube assembly level? yes no

Pitct tuke openings damacegd? yes (explain below) L/no

@y = __ 2= ° (<10°), a, = _ L ° (<10°), By = [ ° (<5°),
B, = Z— ° (<5°)

y = 2 ° B8 = l o A= [ ol cm“!l'

z=Asiny= cO;é cm @); <0.32 cm (<1/8 in.),

w=2aAsin 8 = f@,f cm@; <.08 cm (<1/32 in.)
2, J‘S‘Oc? cm@ Py ,'§O‘f cm (in.

Dt'= 55O  cn @

Comments: %@ ?A’;éf /g/ M

Calibration required? yes \/no




Rup

TYPE S PITOT TUBE INSPECTION DATA FORM

bt The PI5 %

Pitct tube assembly level? yes no

Pitct tuke openings damaged? yes (explain below) — o

al - -3 o (<100)’ 02 = ’2—-— -] (<100)' ﬁl = i o (<50)'
By = _ 2 ° (<5°)

Y = O e, 8 = / e, A= .7éé cm{@)

A siny = 2 cm (€82); <0.32 cm (<1/8 in.),

W =Asin & = rOA/E cn (@); <.08 cm (<1/32 in.)
PA , ?‘?3 cm @ Pb ‘. 33:3 cm (@
Dt = 13?0 cm @)

Comments: J’%/?%JZ’Q ?/”// K V%/ % |

T

Calibration required? yes no

3]
It
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APPENDIX E

LIST OF WESTON PARTICIPANTS




IWESTEANE

PROJECT PARTICIPANTS
The following WESTON employees participated in this project:

Barry L. Jackson econENVIRONomics Division
Project Director

Jeffrey D. O'Neill econENVIRONomics Division
Section Manager

Paul Meeter econENVIRONonics Division
Project Scientist

Tom Baylis econENVIRONomics Division
Technician
Mike Taylor 'WESTON Analytics

Laboratory Supervisor

Nancy Robertson WESTON Analytics
Laboratory Technician
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