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SECTION 1 
SUMMARY 

SCM Chemicals (nSCMBb) 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 (BIDOE*u) allowable limits. 

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

(1) 

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

'Itstack Test Methods for Stationary Sources, #*Air Ouality 
Control Administration - Technical Memorandum, Revised: June 1983. 
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SECTION 2 
INTRODUCTION 
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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 (H2S04) and sulfur dioxide (SO2) 
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 
techniques 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. 
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SECTION 3 
DESCRIPTION OF PROCESS OPERATIONS 

NO. 1 CALCINER 

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 195OF. From here, the 
gas goes to a variable-throat venturi which utilizes recycle 
scrubbing water containing a scrubbing alkali. From here gases go 

scm007c.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 permits for several of the calciners. Most of 
the testing has taken place at the higher operating rates. ,Some 
testing has taken place at rates up to 90 TPD. 

See Figure 1 for a process schematic. 

~.- . -  .-\.. 

-- -_. 

-_--- _. ..-__ -.- -. . ... . . . . .. 
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SECTION 4 

DESCRIPTION OF TEST LOCATION 

4.0 NO. 1 CALCINER 

Two test ports, 90° 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. 
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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). 
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A calibrated stainless steel nozzle was attached to a heated (250' 
F) 6 ft. borosilicate probe. The probe was connected to a heated 
(250OF) 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 W" 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 cozzle. 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. 

scm007c. rpt 5-1 
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Stack dry gas stream 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 H2S04/S02 
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: 

.. I 

I 
I 
I 

. .  1 
1 

i 
i 

A calibrated stainless steel nozzle was attached to a heated 
(250OF) borosilicate probe 6 feet in length. The probe was 
connected to the first impinger by means of rigid glass connectors. 
The probe to impinger glass connectors were inside a heated chamber 
(250OF) 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 separated 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 
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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. 

i 
i 

I 
1 
I 
I 
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SECTION 6 

TEST PROCEDURES 
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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 ltS1t-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 ( Z z < l O o )  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 H2S0,/S0, test runs were 
conducted on the No. 1 Calciner Stack location. 

scm007c.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 H2S04/S02 sampling, gas stream Velocities 
were measured by inserting a calibrated vvSvv-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 OF 
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 technique 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. 

scmOO7c.rpt 6-2 



Following completion of the H2S0,/S02 test run, the impingers were 
purged with cleaned ambient air for 15 minutes. The purge air was 
passed through a 3% H 2 0 2  solution, prior to the test impingers, to 
remove any SO2 present in the ambient air. 
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SECTION 7 

ANALYTICAL PROCEDURES 

Sample integrity was assured through the maintenance of strict 
chain-of-custody procedures. 

7.1 PARTICULATE SAMPLE RECOVERY 

At the conclusion of each particulate test, the sampling train was 
dismantled, the openings sealed, and the components transported to 
the field laboratory. 

A consistent procedure was employed for sample recovery: 

1. 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). 

2 .  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 minimum 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). 

3 .  The total volume of liquid in impingers 1, 2 and 3 was 
measured to the nearest milliliter and the value 
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 lid fitted with 

scmOO7c.rpt 7-1 



1 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 lid fitted 
with a teflon liner (sample type 4). 

I 5. The silica gel was removed from the last impinger and 
I 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 its original petri dish container was also 

I 

I 

I 
I 
I 
i 
! 

I 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 
liquid 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 PARTICULATE ANALYSIS 

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 

I 

I 
I 

. I  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 
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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. 

3. The back-half water and wash samples (sample type 3) 
were extracted (after volume measurement) with 3 

separate 25-ml portions of chloroform followed by 3 25- 
ml additions of ethyl ether. The extracts were combined 
in a tared 250-ml 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. 

4. 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. 

5. 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. 

6. 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 weight of the front-half acetone wash sample yields the 
DOE catch weight which was used to calculate the particulate 
emission results. See Summary of Test Results tables for catch 
fraction breakdowns and Appendix B for complete laboratory reports. 

7.3 SULFURIC ACID MIST/SULFUR DIOXIDE SAMPLE RECOVERY 

For each test the sample recovery procedure was the same: 

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

2. The contents of the first and second impingers were 
weighed to the nearest 0.1 gram and the value recorded. 
The liquid 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. 

3. The total liquid 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). 

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

5. Blank samples of the 80% isopropyl alcohol and 3% 
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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 aliquot 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 2 5 0  ml Erlenmeyer flask and diluted to 100 ml with 
80% isopropyl alcohol. 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 aliquot 
and the titrant volumes averaged. A reagent blank was analyzed in 
like fashion. 

Each SO2 sample (sample Type 2) was analyzed as follows: 

Following a volume measurement an aliquot was pipetted into a 2 5 0  

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. 
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SECTION 8 

TEST RESULTS AND DISCUSSION 

ance test results is present 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. 

During 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/dscf. 

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 8 0  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 aliquot 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 

scm007c.rpt 8-1 



1 100 milliliter aliquots are reported in the laboratory report 
provided in Appendix B. The concentrations derived from these two 

! 

! values are essentailly the same (+3%). 
1 

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

'1' 
. .  I 
.. I 

1 
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TEST DATA: 
Test run nw&r 
Test location 
Test date 
Test time period 

S.C.U. CHEMICALS 
BALTIMORE, IID 

TABLE 2 
SUMMARY OF PARTIWLATE TEST RESULTS 

1 2 3 
#1 Calciner #1 Calciner #1 Calciner 
9-7-89 9-8-89 9-8-69 
1334-1528 0805-1011 1207-1410 

SAHPLING DATA: 
Sampling duration, min. 
Nozzle diameter, in. 
Cross sectional nozzle area, sq.ft. 
Barometric pressure, in. Hg 
Avg. o r i f i c e  press. d i f f . ,  i n  H2O 
Avg. dry gas meter temp., deg F 
Avg. abs. dry gas meter temp., deg. R 
Total l i q u i d  col lected by t ra in ,  m l  
Std. vol. of  H2O vapor coll., cu.ft. 
D ry  gas meter ca l i b ra t i on  factor 
Sample vol. a t  meter cord., dcf 
Sample vol. a t  std. cond., dscf (1) 
Percent of isok inet ic  sanpling 

GAS STREAM COIIPOSITIDN DATA: 
CO2, % by volune, dry  basis 
02, X by volune, dry  basis 
CO, % by volune, dry  basis 
N2, X by volune, dry basis 
nolecular ut. o f  dry gas, Ib/lb mole 
H K I  vapor in gas stream, prop. by vol. 
nole f r a c t i m  of dry gas 
nolecular ut. o f  Yet gas, lb/ lb mole 

Stat ic  pressure, in. H2D 
Stat ic  pressure, in. Hg 
Absolute pressure, in. Hg 
Avg. temperature, deg. F 
Avg. absolute temperature, deg.R 
P i to t  tube coeff ic ient  
Total mmber of  traverse points 
Avg. gas stream velocity, ft./sec. 
Stacklduct cross sectional area, sq.ft. 
Avg. gas stream volunetr ic flou, uacf/min. 
Avg. gas stream volunetr ic flou, dsc fh in .  

LABORATORY PARTICULATE REWRT: 
Front h a l f  acetone rinse, g 
F i l t e r  catch fraction, g 

Maryland f ront -ha l f  catch, g 

Ether-chloroform extract, g 
Back-half cmtents  and H K I  uash residue, g 
Back-half acetone uash residue,g 

Total catch, g 

Concentration, gr/dscf 
Mass rate, Ibs/hr 

GAS STREAM VELOCITY AND WLUUETRIC FLW DATA: 

PARTICULATE EWISSIONS: 

96.0 
0.552 

0.001662 
29.95 
1.56 
93 
553 

564.0 
26.98 
1.000 
65.253 
63.6 
97.0 

6.5 
8.7 
0.0 
84.7 

29.383 
0.298 
0.702 
25.W 

-0.D2 
-0.001 
29.949 

158 
618 
0.84 
16 

11.22 
19.64 
13200 
8100 

0.0205 
0.0424 

0.0629 

0.0020 
0.0019 
0.0024 

0.0692 

0.0152 
1.0551 

112.0 
0.506 

0.001396 
29.92 
1.08 
93 
553 

607.0 
29.04 
1 .ooo 
65.095 
63.4 
101.2 

7.2 
7.4 
0.0 
85.4 

29.448 
0.314 
0.686 
25.85 

-0.02 
-0.001 
29.919 

160 
620 
0.84 
16 

11.24 
19.64 
13200 
7900 

0.0107 
0.0421 

0.0528 

0.0018 
0.0016 
0.0020 

0.0582 

0.0129 
0.- 

(1) Standard Conditions = T7 deg. F. (25 deg. C.) and 
29.92 inches (760 nm) mercury, dry  basis 
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112.0 
0.506 

0.001396 
29.92 
1.10 
93 
553 

596.0 
28.51 
1 .OD0 
64.512 
62.8 
99.1 

7.2 
7.6 
0.0 
85.2 

29.456 
0.312 
0.688 
25.88 

-0.03 
-0.002 
29.918 

160 
620 

0.S 
16 

11.33 
19.64 
1x00 
moo 

0.0076 
0.0414 

0.0494 

0.0017 
0.0047 
0.0027 

0.0581 

0.0120 
0.8206 



TEST DATA: 
Test run nurber 
Test location 
Test date 
Test t ime period 

Sampling duration, min. 
Nozzle d iamter .  in. 
Cross sectiooal nozzle area, sq.ft. 
Baromtr is  pressure, in. Hg 
Avg. o r i f i c e  press. dif f . ,  i n  H2O 
Avg. dry gas meter temp., deg F 
Avg. abs. dry gas meter temp., deg. R 
Total Liquid col lected by train, m l  
S t d .  vol. of H2O vapor c o l l . ,  cu.ft. 
D r y  gas meter ca l ibrat ion factor 
Sample vol. a t  meter cond., dcf 
Sample vol. a t  std. cond.. dscf ( 1 )  
Percent of isokinet ic sanpling 

GAS STREAM CMPOSlT lON DATA: 
C02, X by volune, dry basis 
02, X by volune, dry basis 
KO, X by volune, dry basis 
N2. X by volune, dry basis 
Molecular ut. of dry gas, l b / l b  mole 
H20 vapor i n  gas stream, prop. by vol. 
Mole f ract ion of dry gas 
Molecular ut. of wet gas, l b / l b  mole 

SAMPLING DATA: 

S.C.M. CHEMICALS 
BALTIMORE, IID 

TABLE 3 
SUMMARY OF H2S04/S02 TEST RESULTS 

GAS STREAM VELOCITY AND VOLUMETRIC FLOU DATA: 
Stat ic  pressure, in. H2O 
Stat ic  pressure;in. Hg 
Absolute pressure, in.  Hg 
Avg. temperature, deg. F 
Avg. absolute temperature, deg.R 
P i t o t  tube coeff ic ient  
Total nunber of traverse points 
Avg. gas stream veloci ty,  ft./sec. 
stacklduct cross sectional area, sq.ft. 
AVO. gas stream volunetr ic flow, uacflmin. 
Avg. gas stream volunetr ic flow, dscf/min. 

Average concentration, lb/dscf x 10-6 
Average concentration, ppn/v 
Average Concentra t i on, m lcu .  m 
ness emission rate, lbs lhr  

Average concentration, Ib/dscf x 10-6 
Average concentration, ppn/v 
Average concentration, mg/cu.m 
Mass emission rate, Ibslhr 

SULFURIC ACID EMISSIONS: 

SULFUR DIOXIDE EMISSIONS: 

1 2 3 
# l  Calcimr #l Calciner #1 Calciner 
9-7-89 9-8-89 9-8-89 
1345-1528 0822-1W8 1221-1404 

80.0 
0.506 

0.001396 
29.95 
1.18 

86 
546 

388.0 

1.002 
44.949 
44.502 
100.2 

18.56 

6.5 
8.7 
0.0 
84.7 

29.394 
0.294 
0.706 
26.04 

-0.02 
-0.001 
29.949 

159 
619 

0.84 
16 

10.82 
19.64 
12700 
7800 

2.96 
11.83 
47.45 
1.39 

103.9 
635 
1645 
49 

0 

80.0 
0.496 

l.001342 
29.92 
1.16 
89 
549 

413.3 
19.77 
1.002 

43.993 
43.255 
99.7 

80.0 
0.496 

0.001342 
29.92 
1.11 

88 
548 

400.0 
19.14 
1.002 

43.558 
42.886 
100.5 

-0.02 -0.03 
-0.001 -0.002 
29.919 29.918 

162 162 
622 622 
0.84 0.84 

9.44 2.60 
37.68 10.37 
151.13 41.61 
4.49 1.22 

( 1 )  standard Cwdit ions = 77 deg. F. (25 deg. C.) and 
29.92 inches (760 mn) mercury, dry basis 
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Test Data 
R u n  n-r 
Location 
Date 
Time period 
GDerator 

S.C.M. 
BALTIUORE, WD 

I n p l t S  For Calcs. 
Sq. rt. del ta  P 
Delta H 
Stack tenp. (deg.F) 
Meter tenp. (deg.F) 
Sample volune (act.) 
Barometric press. (in.Hg) 
Volune H2O imp. (ml) 
Ueight chnge s i l .  gel (9) 
x c02 
x 02 
x co 
Y Y  
I .. 
Area of  stack (sq.ft.) 
Sample time (min.) 
S ta t i c  pressure (in.H2O) 
Nozzle dia. (in.) 
Meter box tal. ~ ~~. 
Cp of  p i t o t  tube 

F r t  ha l f  acetone rinse, g 
F i l t e r  catch fract ion, g 

Maryland FH catch, g 

Ether-chloroform extract 
residue, g 

Back-half contents and 
H20 wash residde, g 

Each-half acetone 
wash residue, g 

Total catch, g 

Laboratory Report Data 

1 2 3 
111 Calciner #1 Calciner # l  Calcin 
9-7-89 9-8-89 9-8-89 
1334-1528 0805-1011 1207-1410 

O'NEILL O'NEILL O'NEILL 

0.175416 
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 

0.84 

0.0205 
0.0424 

0.0629 

0.0020 

0.0019 

0.0024 
0.0692 

0.174769 0.176438 
1.07500 1.09750 
160.44 159.63 
93.11 92.89 

65.095 64.512 
29.92 29.92 

586 572 
21 

7.200 
7.400 
0.000 

85.400 
19.64 

112 
-0.020 
0.5060 
0.5997 

0.84 

0.0107 
0.0421 

0.0528 

0.0018 

0.0016 

0.0020 
0.0582 

24 
7.200 
7.600 
0.000 

85.200 
19.64 

112 
-0.030 
0.5060 
0.9997 

0.84 

0.0076 
0.0414 

0.0490 

0.0017 

0.0047 

0.0027 
0.0581 
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S.C.U. 
BALTIIIORE, ND 

Test Oats 
R u n  nMber 1 2 3 
Location 81 Calciner 111 Calciner #1 Calciner 
Date 9-7-89 9-8-89 9-8-89 
Time period 1345-1528 0822-1008 1221-1404 
Werator O'WEILL O'WEILL O'WEILL 

l v t s  For CaIcs. 
Sq. rt. del ta P 
Delta H 
Stack temp. (deg.F) 
Ueter temp. (de9.F) 
Sample volune (act.) 
Barcmtr ic press. (in.Hg) 
Volune H20 inp. ( m l )  
Ueight chnge s i l .  gel (g) 
x c02 
x 02 
x co 
X W  
Area of stack tsq.ft.) 
Sanple t i m e  (ruin.) 
Stat ic pressure (in.H2O) 
Nozzle din. (in.) 
Ueter box cal. 
Cp of p i t o t  tube 

Acid mist as H2S04 
vol. of t i t r a te ,  ml(cor) 
nor. of t i t r a t e ,  g-eq/l 
vol. o f  acid mist 

Laboratory Report Data 

sanple ( f i r s t  two 
inpingers, washes, 
probe and frmt hal f  
f i l t e r  uash, f i l t e r ) , m l  

vol. of sanple al iquot 
t i t ra ted,  m l  

d i l u t i o n  factor 

vol. of t i t r a te ,  ml(cor) 
nor. o f  t i t r a te ,  g-eq/ l  
vol. o f  ac id  mist 

Sulfur dioxide as SO2 

sanple ( f i r s t  tuo 
inpingers, washes, 
probe and frmt hal f  
f i l t e r  wash, f i l t e r ) ,m l  

vol. of sanple al iquot 
t i t ra ted,  m l  

d i l u t i o n  factor 

0.169079 
1.17690 
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 .OD20 

0.84 

13.55 
0.01 

900 

100.00 
1 .OD 

13.10 
0.01 

500.00 

10.00 
10.00 

0.176534 
l.lM180 
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 .OD20 

0.84 

41.95 
0.01 

900 

100.00 
1 .OD 

17.30 
0.01 

500.00 

10.00 
10.00 

0.172562 
1.11250 
161.81 
88.06 

43.558 
29.92 

374.00 
26.00 
7.200 
7.M)O 
0.000 

85.200 
19.64 

80 
-0.030 
0.4960 
1 .OD20 

0.84 

11.45 
0.01 

900 

100.00 
1.00 

8.75 
0.01 

500.00 

10.00 
10.00 



TRAVERSE POINT L O C A T I O N  F S R  CIRCULAR DUCTS 

PLAN? k.h ~ ~ - k ’ % \ C - - ~ (  c 

SA:;PL.NG LOCATI I C A \ f . k A C J *  . r s u L p ,  
INSIDE 2F F 4R ‘MALL TO . . II 

OUiSlOE OF PORT.iDISTANCE A) 

OUTSlOE OF PORT. iOlSTANCE B) 
INSIDE SF NEAR WALL TO 

STACK 3.. IDISTANCE A .  DISTANCE Bi 
NEARES; ;IPSTR€AM DISTURBANCE 

CALCUUTOR SCHMATIC OF W U R G  LOCATION 

I I I 
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. .,.&.> GAS V E L O C I N  AND VOLUM DATA FORfl , . . ..:+ !.. .,. . . .., ...Xi I ,,'>V.?+,,', ,, Plant sc /q Location #= .<. ' ' 

. . I ,  .i . ,. 
. .  24-hr. clock time . .,/ 

Cross sectional area. f t .  ,,- s,:.,;',,.', I. 

. .  

I I I I I 

I I I I I 
J 

I I I 
. .  I 

a 1. ..'<>, 2.. : , . . - Must b e .  <IO degrees t o  be acceptable;;. . . .  
. . .  : !,: - .  

, :  .. .., ." : ,  .. ~. . 
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SAMPLE RECOVERY AND INTEGRITY DATA FORM 

Plant Lc,+ b,<fi- * L&- Sample date 9 -7- 8-9 
1 - Sample location G ,\C Run number I 

Sample recovery person L)K) /m - f 
Fi Iter/thimble number(5) ' zoo 6 3  

- 3g0 '+ J s o  * 

Recovery date / -  

MOISTURE 
Imp i nqers 230 = Silica qel 

Final volume (wt) 7 3 0 ml (9) Final wt 3 3  g - 9 
Initial wt - 9  

Net volume (wt) s30 (9) Net wt 99, - 9 
~ n i t i a ~  volume (wt) .J a 13 m l  (9) 

Total moisture s& (9) 
4" 

Color of silica gel &l.Lc ? S Y b  
Description of impinger wa!er -11 

/ 
RECOVERED SAMPLE 

Blank filter container number bbT-xh - F1 LT-b&ealed 
Blank thimble container number Sealed 

Filter/thimble container number 00 / - Sr_JL\, fIL7-lSealed 
Filter/thimble container number Sealed 

Filter/thimble container number Sealed 

Filter/thimble container number Sea 1 ed 

Description of particulate 
Front-half water rinse Liquid level 

I!/ 

container number (5) marked ? 

. .  

/ Liquid level 
marked ? 02- .-kw-fslw - \ Front-half acetone rinse 

container number(s) 

I /  
iquid level 

-SCN / P m  rked ? water rinse container number(s) Do3 Irnpinger contents and back-half 

/-- Liquid level 
marked ? Do+ Jciy- p m .  ' I Back-half acetone rinse 

container number 

Db S i uid level 
,- JLW d & z u - A 4 b  Acetone blank 

container number 
Sarnp'les stored and locked d@Q 
R e m  r ks 

Date of laboratory custody 

Laboratory personnel taking custody 

Remarks (2.4 \ \  rAPLQh\/t J r 
$ 1 

. I 



! 
i 

I 
1 

i 
I 

I 

i 
i 
I 

I 
. .  . . .  I 

i 

- 
Y 
m > 
W 

W 
L 
0 

- 

1 

.. 
n 
u 
C 

E 
0 u 





SAMPLE RECOVERY AND INTEGRITY DATA FORM ,Zes..s +lS% 

Sample l o c a t i o n  4 t L t i c , , & <  Run number &!PF 
Sample recovery person ~ Q C > /  Recovery da te  c j -7 -F  f 

Plan t  -*r- t- Sample date 

L - F i l t e r ( s )  number A/ /e 
P 

MO IS TURE 

S i l i c a  qe l  

F i n a l  w t  

I n i t i a l  w t  &-+g 3 6 ~ g  

I rnp i nqers 

F ina l  volume (wt)  

Net volume ( w t )  3b5 rnl (9) Net w t  & g 3 3  9 

I n i t i a l  volume (wt) rnl (9) 

To ta l  mo is tu re  ?’%% 9, 

Color o f  s i l i c a  ge l  

Descr ip t ion  o f  impinger water pix ec- 

bk,Q ’= 00Q-J;crI- t-1 a m y -  I - -- 
COVERED SAMPLE w 

Blank f i l t e r  con ta ine r  number Sealed 

F i l t e r  con ta iner  number Sealed 

Descr ip t ion  o f  p a r t i c u l a t e  on f i l t e r  

/ - 
Acetone r i n s e  L i q u i d  l e v e l  
con ta iner  number ma r ked? 

‘ q  i d  l e v e l  
7 

&lank -5 Q 

Samples s to red  and locked 

~ 

Date o f  l abo ra to ry  custody 

Laboratory personnel t a k i n g  custody 

Rerna r ks l-J3.>oW &-A h.., 4-0 %\I of 
U\\ Cl w b d  sL+& 
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SAMPLE RECOVERY AND INTEGRITY DATA FORM 

I 

I 
I 

1 

i 
i 
i 
! 
i 
I 
i 
! 
i 
I 
I 
I 
I 
I 

c, ._ . - Plan t  4 n l .  Sample dat 

Sample l o c a t i o n  

Sample recovery person <)a3 C 
C LAC',& * \ .e 

Run number 

Recovery date 
I 

F i I t e r / t h i m b l e  number(s) y ? u i j O  

MOISTURE 

l m p i  nqers S i  1 i ca  q e l  

9 c F ina l  volume (wt) 7 B6 m l  (9) F i n a l  w t  92( 9 

I n i t i a l  vo~ume ( w t )  (9) I n i t i a l  w t  3 G G  g - 9  

Net volume (wt) ~ 0 6 ' m l  (9) Net w t  2 1  9 9 

To ta l  mo is tu re  6 07 (9). 

p +k 
Y cJeq./ 

Descr ip t i on  o f  impinger water %Ll 
Color  o f  s i l i c a  ge l  

RECOVERED SAMPLE 

Blank f i l t e r  con ta iner  number Sealed 

Blank th imble conta iner  number Sealed 

F i l t e r / t h i m b l e  conta iner  number on ---SCM-QLT/ 4 Sealed 7 
F i l t e r / t h i m b l e  conta iner  number Sealed 

F i l t e r / t h i m b l e  conta iner  number Sealed 

F i l t e r / t h i m b l e  conta iner  number Seal ed 

Desc r ip t i on  o f  p a r t i c u l a t e  

F ron t -ha l f  water r i n s e  L i q u i d  l e v e l  
marked ? con ta iner  number (5) 

L i q u i d  l e v e l  F ron t -ha l f  acetone r i n s e  
conta iner  number (5) 

Impinger contents and back-ha l f  L i q u i d  l e v e l  ~ 

water r i n s e  con ta ine r  number(sf?jv--SCIZ? -&hd / 
Back-hal f  acetone r i n s e  L i q u i d  l e v e l  

Water b lank  L i q u i d  l e v e l  

Acetone b lank  L i q u i d  l e v e l  

- 
>I  2-s cm -F%?$ -&. marked ? J 

marked ? 

marked ? 

con ta iner  number marked ? 

con ta iner  number marked ? 

d conta iner  number f),s - SCr21-13yljr - a 

Samples s to red  and locked u' 2 D b  //Awl 
Remarks 

Date o f  l abo ra to ry  custody 7hlP-7 
Laboratory personnel t a k i n g  custody n 

c 

< I 
Remarks q . l \  p l l J c r \  x&& 



U 
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SAMPLE RECOVERY AND INTEGRITY DATA FORM 

L &I I Plan t  si ,k e 

r3M1 q- mn Sample l o c a t i o n  

Sample recovery person JKI 0 Recovery date 

F i  I t e r  (s) number 

z* .s  F, 2053 < Z S I * <  cy-.” - MOISTURE I = =  
d 

8G3 
F i n a l  w t  32s g - 9  
I n i t i a l  w t 3 0  o g - 

S i l i c a  qe l  
CI 

m l  (4) F ina l  volume ( w t )  

I n i t i a l  volume (wt) m l  (9) 

lmpinqers F s  
Net volume ( w t )  3 8 3 m l  (9) Net w t  Z s g  

Color o f  s i l i c a  ge l  p 1 A r  SOYO 
Descr ip t i on  o f  impin e r  water e4 11 d.P%c. 

4 
9 

- 
Tota l  mois ture u r 3 3  s 

C l b - S s c k -  Jawy- 2 L/ 

c 17 - xcfi - L/- - 2 RECOVERED SAMPLE 

Blank f i l t e r  con ta iner  number Sealed 

F i l t e r  con ta iner  number Sealed 

Desc r ip t i on  o f  p a r t i c u l a t e  on f i l t e r  

Acetone r i n s e  L i q u i d  l e v e l  
con ta iner  number marked? 

Acetone b lank  L i q u i d  l e v e l  
con ta iner  number marked? 

Samples s t o r e d  and locked qlCp&7 
Remarks 

/ , ) D O  r 

Date o f  l abo ra to ry  custody ? / . i / X - l  / 

Laboratory custody ‘ JLC .T 
Remarks J&-L 
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SAMPLE RECOVERY AND INTEGRITY DATA FORM * Plant S C W  Sample da te  

Sample I o c a t i o n C C J C I -  + \ Run number 

Sample recovery person I . O \ ~  TT3 
F i l t e r / t h i m b l e  number(s) yaoLj/ 

Recovery date c< - 

MOISTURE 

Imp i nqers S i l i c a  q e i c 7  

F i n a l  volume ( w t )  m l  (9) F i n a l  w t  9 9 

9 

- 
4 - I n i t i a l  w t  ZQL) 

-7 -G-. iy 4 9 

I n i t i a l  volume (wt) _3f>op (9) 

6 7  '2 4 Net w t  

*,f ., 
i. 3 

$J 1;; Net volume ( w t )  

To ta l  mois ture S Y Q  
Color  o f  s i l i c a  gel i/2 S I ~ . ~  i,/fj ~).:iz;+g// . 4-. -- 
Desc r ip t i on  o f  impinger water C1.62ur W/ 

RECOVERED SAMPLE 

Blank f i l t e r  con ta iner  number Sealed 

Blank th imb le  conta iner  number Sealed 

F i l t e r / t h i m b l e  conta iner  number 0 I c 1 - 3 C p -  F/LT- 3 Sealed 

F i l t e r / t h i m b l e  conta iner  number Sealed 

F i  1 t e r / t h i m b l e  conta iner  number Sea 1 ed 

F i I t e r / t h i m b l e  conta iner  number Sea 1 ed 

Desc r ip t i on  o f  p a r t i c u l a t e  V Q \ . ,  VPiFii  /,-Q# \\+ 1 Q a,. ..I .-+ 

F ron t -ha l f  water r i n s e  I L i q u i d  l e k 1  
conta iner  number (5) marked ? 

F ron t -ha l f  acetone r i n s e  L i q u i d  l e v e l  
con ta iner  number(s) marked ? 

lmpinger contents  and back-hal f  L i q u i d  l e v e l  
water r i n s e  conta iner  nurnber(s) m. ;?-X'C/L,-f3rn) - marked ? 

L i q u i d  l e v e l  Back-hal f  acetone r i n s e  
conta iner  number 

Water b lank  L i q u i d  l e v e l  
con ta iner  number marked ? 

Acetone b lank  L i q u i d  l e v e l  
con ta iner  number marked ? 

d 

& ,  
I I 

63 \ 4 .* LCfi - Frn d 

mq- sch - &/@ '-3 marked ? . .  

Samp'les s to red  and locked 8cc a n n  4h  /.Y "I 

Date o f  l abo ra to ry  custody 7lqlBr 
Laboratory personnel t a k i n g  custody 43.7. 

R e k r k s  

a,\ I Remarks c( P '/LA' d - 4  
1 

i 

i 
1 
1 
i 
i 
i 
t 

, I  
I 
I 
J 

I 
i 

i 
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4-8 
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0 
L 
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en 
en 
en 
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SAMPLE RECOVERY AND INTEGRITY DATA FORM 

P lan t  SCW Sample date 9- 2 . 9 7  

Sample recovery person c \L’\> /m Recovery da te  -‘(?I . d 7 
Sample l o c a t i o n  CuICI* .M Run number n-1 . 

4 F i  1 t e r  (s) number 

> Z3LS h.c,7; -- p t e s -  1 
MO I S TURE fid. 03. = 33- ‘-f 

TJGF L JS8 - S i l i c a  qe l  67’- s 
F i n a l  w t  L 9 3 2 6  m l  (9) 

I n i t i a l  volume (wt)  m l  (9)  I n i t i a l  w t  4 9 .-9 

g Z d  g Net volume (wt) (9) 
To ta l  mo is tu re  900 9 

S r s h  $;A 
Descr ip t i on  o f  impinger water OLLI 

306 .?J I mp i nqers 

F i n a l  volume ( w t )  

/ Net w t  

f -  I &- 
Color o f  s i l i c a  ge l  

&a - s c m -  t3,3Ji)Lf- 3 - 
3 el- u3 - 3 ; ~  - J b ~ c o v E , E D  SAMPLE 

Blank f i l t e r  con ta ine r  number Sealed 

F i l t e r  con ta iner  number Sealed 

Desc r ip t i on  o f  p a r t i c u l a t e  on f i l t e r  

Acetone r i n s e  L i q u i d  l e v e l  
con ta iner  number mar ked? 

Acetone b lank  L i q u i d  l e v e l  
con ta iner  number marked? 

Samples s to red  and locked J c k  
Remarks 

Date o f  l abo ra to ry  custody v[ql,f? 
Laboratory personnel t a k i n g  custody n A &  q- 
Remarks a/ I 

Srd 



GAS ANALYSIS  DATA FORM 

Plant S C b  

I 

= &  

D a t e 9  J .$ dun no. 

Sample type single-poin 
Analytical zethoc' Coments k& d 

Sample 24-hour 

k .  G - 1-3 84 
,' 
c- 

I Averages 

Reading 2 
I 

Netu I Reading 3 1 Net 

% N2 = 100 - (% co2 + % o2 .+ % CO) = 

m d  = 0.440 (XCO,) + 0.320 (7, 02) + 0.280 (% N2 + % CO) = 

a Net % O2 = Reading 2 - Reading 1 

Net % CO = Reading 3 - Reading 2 
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LABORATORY REPORTS 
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ROY F. WESTON INC. 
LIONVILLE LABORATORY 

CLIENT: SCM BALT MD 
RFh' #: 8909L657 
W.O. #: 2373-01-02 

SAMPLES RECEIVED: 9-9-89 

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. 

I ,  

I ' I _  

Debra K. White Date 
Inorganic Section Manager 
Lionville Analytical Laboratory 



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

DATA OUALIFIERS 

U - Indicates that the arameter was not detected at or 
The associated numerical above the reported fimit. 

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 
occurs may be unreliable and, therefore, the control 
limits are not applicable. 

* 

ABBREVIATIONS 

MB - Method or preparation blank. 
MS - Matrix Spike. 
MSD - Matrix Spike Duplicate. 
REP - Sample Replicate. 
LC - Indicates a method K S  or Blank Spike. 
NC - Not calculable, result below the detection limit. 

I 1 

LABORATORY CHR ONOLOGY AN D HOLDTIME REPORT 

The test code listed indicates the specific analysis or 
preparation procedure employed. 
interpreted as follows: 

MAAW - Metals prep test for AA digestion, water matrix. 
MAAS - Metals prep test for AA digestion, soil matrix. 
MICW - Metals prep test for ICP digestion, water matrix. 
MICS - Metals prep test. for ICP digestion, soil matrix. 

M**TO- This type of code indicates a total metal analysis 

M**SO- 

M**EP- 

The codes may be 
I 
1 

I ~ 

I 

(eg. MAGTO indicates an analysis for total silver). 

This type of code indicates a soluble metal analysis. 
(eg. MAGS0 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). 

I 
! 

I 

I**TO- I 
. .  1 A suffix of -R or -S following these codes indicates a 

replicate or spike analysis respectively. 

J 



ROY F. WESTON INC. 

INORGANICS DATA SUMMARY REPORT 10/04/89 

' CLIENT: SCM BALT MD 
WORK ORDER: 2373-01-02-0000 

SAMPLE 

-001 

-002 

-003 

I -004 

-005 ' -006 
] -007 

-008 

------- ------- 

I 

I 

1 -009 
1-011 

.. . 

-010 

j -012 
! 
-013 

1-014 

-015 

1-016 
I 
i 

I -017 
1-019 

... 1-021 

1 
I 

.J 

-018 

-020 

SITE ID 

001-SCM-FILT-1 
..................... 

002-SCM-FHA-1 

003-SCM-BHW-1 

004-SCM-BHA-1 

005-SCM-ACETONE-BLK 

006-SCM-WATER-BLK 

007-SCM-FILT-BLK 

008-SCM-H2S04-1 

009-SCM-so2-1 

010-SCM-ISO-BLK 

011-SCM-H202-BLK 

012-SCM-FHA-2 

013-SCM-FILT-2 

014-SCM-BHW-2 

015-SCM-BHA-2 

016-SCM-H2S04-2 

017-CON-SO2-2 

018-SCM-FHA-3 

019-SCM-FILT-3 

020-SCM-BHW-3 

021-SCM-BHA-3 

ANALYTE 

PARTICULATE 
=======E========---- ---_=== 

PARTICULATE 

PARTICULATE 

PARTICULATE 

PARTICULATE 

PARTICULATE 

PARTICULATE 

SuLFrmIC ACID 

SULFUR DIOXIDE 

SULFURIC ACID 

SULFUR DIOXIDE 

PARTICULATE 

PARTICULATE 

PARTICULATE 

PARTICULATE 

SULFURIC ACID 

SULFUR DIOXIDE 

PARTICULATE 

PARTICULATE 

PARTICULATE 

PARTICULATE 

0.0424 grams 

0.0227 grams 

0.0055 grams 

0.0030 grams 

0.0007 grams 

0.0010 grams 

0.0000 grams 

13.6 ML TITR 

13.0 HL TITR 

0.050 ML TITR 

0.10 HL TITR 

0.0123 grams 

0.0421 grams 

0.0053 grams 

0.0027 grams 

42.0 ML TITR 

17.4 ML TITR 

0.0088 grams 

0.0414 grams 

0.0087 grams 

0.0035 grams 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.00 

0.00 

0.00 

0.00 

0.0000 

0.0000 

0.0000 

0.0000 

0.00 

0.00 

0.0000 

0 0000 

0.0000 

0.0000 



ROY P. WESTON INC. 

INORGANICS DATA SUHWRRY REPORT 10/04/89 

CLIENT: SCM BALT w WESTON BATCH t: 8909L657 
WORK ORDER: 2373-01-02-0000 

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT 
REPORTING 

====E== . . . . . . . . . . . . . . . . . . . .  P=EP=EE=3=_==E==PE===PP ===E==== ====== ==E======= 

-022 022-Sa-H2SO4-3 SULFURIC ACID 11.5 ML TITR 0.00 

! -023 023-SCM-SO?-3 SULFUR DIOXIDE 8.8 ML TITR 0.00 



INORGANICS DATA SUMMARY REPORT CONTINUED: 
Analytical results for extractable particulates. 
RfW batch X89091657: 

Calciner #1, Run 1 back half water extract = 2.0 mg. 
II Run 2 u 11 11 11 = 1.8 mg. 
11 R u n 3  11 11 11 = 1.7 mg. 
11 Water blank 11 = 0.0 mg. 

i 
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APPENDIX C 

SAMPLE CALCULATIONS 

. .  1 



. . ~ . . . . . . . -. -. 
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i 
1 
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.. . I 
I 
I 

. I  

DHMH Method 1005 
Particulate Sample Calculation 

1. V o l m e  of dry gas -led a t  stxdard a m d i t i c m s  (77OF, 29.92 in. Hg.) ,  dscf. 

- 17.95 - 

- 13.6 - 
2. V o l m  of water vapor in the gas -le cnnected tD standard conditions, s c f .  

= 0.0480 x Wt 'W (std) 

where: 

= v01m of water MpX in the gas sample mrrected to standard 
d t i m ,  scf. 
Volume of liquid condensed in impingerS, d. 

'w (std) 

'Wd 
= 



i 

! 

j 

I 

i 
.. .. I 

1 
i 
i 

I 
i 

... I 
1 
1 
i 

I 
\ 

W = v01m-e of water vapr collected i n  s i l i ca  gel, g. 
=g 

t wsg 
W = Total  weight of water collected (Vwct + w  ) g  

0.0480 = Factor which includes the mlecular d g h t  of w a t e r  
(1E30 Ib/Ibn-ole&, the ideal gas constant 21.8 (in. Hg) 
( f t  ) /(-le)& R) , absolute temperature a t  standard 
conditions (537 R) , absolute pressure a t  sta"dprd 
conditions (29.92 in. H g ) ,  and 453.6 g/lb, f t  /g. 

3. misture content 

WnerS: 

B = ~ r k i r m  of water vapr, 
less. 

by mluu~, in the gas stream, dirrension- 
w 

4. -Wle fraction of Z r y  gas. 

mere: 
= Mle fraction of dry gas, dimensionless. Ma 

5. DV mleahr  weight of gas stream, lb/lb-mle. 

md 

md 

= 

= (0.440 x6-5 )+ (0 .320  x%?)+(0.280) (ELi.7+ 0.0) 

0.440 (% C02) + 0.320 (% 02) + 0.280 ($N2 + % CO) 

= 29-38 
MleKe: 

md 

a2 = Percent carhon dioxide by volume, dry basis. 

= Dry mlecular weight, lb/lb-mle. 

= Percent oxygen by volume, clry basis. %O2 



%N* = Percen t  nitrogen by volume, dry basis. 

%CO = Percent carbon mnoxide by v o l m ,  dry basis. 

0.440 = Mlecular weight of carbon dioxide, divided by 100. 

0.320 = mlecular weight of oxygen, divided by 100. 

0.280 = l+Aecula.r weight of nitrogen or carbon mnoxide, divided by 100. 

I 

I 

'> 

1 

I 
I 

. .  I 
i 
I 
i 
I 
I 

. . .  I 
1 
I 

. I  

1 
1 

6. Actual mlecular weight of gas stream (wet basis), Wlb-rrole. 

P i t o t  tube a f f i c i en t ,  dimensionless. 

Absolute gas stzeam temperture, OR. = Ts , 
Absolute gas stack pressure, in. Hg. = P b 

- - C 
0 

P 
F + 460 - - 

static 
TS 

pS 
= - - 

13.6 

- Velocity head of stack gas, in. H 0. 2 
- P P  

8. Average gas stream volumetric flow rate  a t  actual conditions, wacf/hr. 



i 

i 1 

I 
i 

I 
I 

. . .  .. . . .  . 1 
i 
I 
i 

i 

i 
I 

i 
. I 

I 
! 

j 

- - v o l m t r i c  flow rate of wet  stack c a t  
' s  (act ) conditions, wacf/hr. 

2 - - cross-sectional area of stack, f t .  
AS 

:tual 

9. Averaqe gas stream dry v o l m t r i c  flow rate a t  standard conditions, hfh. 

- - Perce.?.?t of isQkine t i c  sampling. 

Total swling e, minutes. - - 
- - D i a m e t e r  of nozzle, inches. 

- - Factor which  includes standard tanperatUre (537OR), 
standard pressure (28.92 in. H?), the f0mn.h for 
calculat ing area of circle D , conversicol of 

4 
square feet to square inches (1441, con~ersion of 
seconds to minutes (60), and conversion to  percent 
('O0)' (in. Hq) (in') (min) 

(OR) . (ft2) (sec)  



11. P a r t i d a t e  concentration, gr/&cf. 

15.432 x Mt - - 
V m(std) 

FROM To MULTIPLY BY 

in. 
f t . 2  
f L 3  
ft. 
gr/ft. 
Ibs/hr. 

Temperature 

5/9 (F-32) 

F + 460 

0 - C + 273 3 -  

0 c =  
0 OR = 

0. 

m. 
2 

m- 3 m. 
dm. 
gm. 

3 

25.40 
0.3048 
0.092903 
0.028317 
2.28833 

453.59 



2 
?contration cf E 

. . I  

1 



1; 
I 
i 

wceze : I 
= 1-37 
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EQUIPMENT CALIBRATION RECORDS 
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s 
WETER BOX CALIBRATION DATA AND CALCULATION FORH 

. 1 ,  
. .I. 
H20 

Meter BOX Number AD IZ-rfi fL9 l a t e  If AU60ST /98? 

8arometric pressure, Pb - ,?a20 In. Hg C a l l b r a t e d  by A m  
I 

’ Vw Pb(td + 460) 
0.0317AH [-(‘wvw + 460) e l 2  

Pb (td + 460) AHp. = + 460) I 
A H  

y i  vd(pb + m) ( t w  
A H  
13.6 
- 

a I f  ‘there i s  only one thermometer on the dry gas meter, record the temperature under td. 

jl 
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L 
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L 
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Y 
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C S  
" i !  
0 
U Y  

m 
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t 
T) 

0 z 
L. 

c 
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L 
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i; 
!2 
L 
0 c .  
U 

a c 
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m 
.4 a 

C 
-0 

m 
L e  
e -  
Y 

e 
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. c  
0 -  
X E  

e 
Y 

0 8  

Y i t -  
m +I 6 

P L  - 
c v  . 
0 v u  a 

m L '  

V C Y  m 

a o a  v -  a 
v u a  

a. e a  
4 0 2  ;; 

t e -  

L 

V 

c U L  
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- L O  
Y e -  
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I 
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0 
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L 
0 
V c 

u 
L 

Y 

L 
0 

a 

a 
a 

-8 Y 

0 c 
Y 

l? s 
0 
L 

L 
0 

I 

ii 
.I 
m 
m 

t 
V 

0 z 
Y 

c 
0 
L 
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,. . 

. . .  .~ . . .  STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 
. . .  .- 1 . -  . .  

;;, , . . ,. 
: : .  

. .  . .  . . .  . . . . . .  .. , . . . . .  . . . .  . . . . . . .  . .  . 
. . . .  . . .  l- / ?  . . . . . . .  D h t e  / / 7  f i  n u d e r  A J P ~  

,..; ... ;l Ib.i.ent. .; ........... te/mpe/raiure 67 O F  Baron~etl-ic pressure aP.57 i n .  Hg 

(:'.. ' ,.": /hm,,rnmW? 
. . . . . . . .  

. . .  

. . . .  . :. i 
Reference: mercury-in-93 ass YCS 

. . .  .. 
. . . . . . . . . .  . ,.: ..... ... - -- --- 

. .  . .  
. . . . . .  ....... 
/ '  

z e  f erence 

umber 

: ....point ,-, . .: 

. . . .  

i . . . .  
1:. . ' 

. I .  . . .  . . . . . . . . . .  . . . .  
1 ' : .  . 
;; . .  : 
i . .  

. .  . .  
. . . .  . . . .  

3 k : ~ .  : .. 
1 , ' .  ' 

) : : .  

' .  , . .. , , . . .  

I.::; . 
..: :. . 

: .  ,. 

h :. 
. '  1.:' . ' '  

. .  . .  : . : .  . 

a Source 
( spec i fy  ) 

&-:. 
ac  

Reierence . 
thermometer 
temper a ture, 

O F  

377 

67 

30/ 7= 

Type 'of cz l ibrat ion system used. 
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