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SECTION 1
SUMMARY

General Chemical Corporation retained Roy F. Weston, Inc. (WESTON) to perform a source
compliance testing and analysis program at its sulfuric acid production facility in Claymont,
Delaware.

The objective of the program was to determine the compliance status of the sulfuric acid stack
relevant to sulfuric acid mist and sulfur dioxide emissions in accordance with the permit issued
by the State of Delaware Department of Natural Resources and Environmental Control (DNREC).
Also, additional SO2 ‘measurements were obtained to demonstrate the relative accuracy of the
sulfuric acid stack SO, continuous emission monitor (CEM) and to verify the concentration of
the SO, CEM calibration gas cylinder.

Testing and analytical procedures specified by the U.S. Environmental Protection Agency (EPA),
as approved by the DNREC, were used throughout the test program. A total of three (3) EPA
Method 8 and eight (8) EPA Method 6 tests were conducted on the sulfuric acid stack during the

program.

An additional six (6) EPA Method 6 tests were performed on the SO, CEM calibration gas
cylinder.

Representatives of DNREC were present during the test prograrh.

A summary of the sulfuric acid mist and sulfur dioxide test results is presented in Table 1. A
summary of the CEM relative accuracy for SO, is presented in Table 2. Table 3 presents a
summary of the analysis of the standard gas cylinder and Table 4 presents a summary of EPA
Method 6 and 8 SO, test results. Detailed test data and test results summaries are included in
Tables 5 through 7 of the test results and discussion section.

GOD16A RPT 1-1
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GENERAL CHEMICAL CORPORATION
TABLE 2

RELATIVE ACCURACY OF THE SO, MONITOR

RM! Difference
RUN # Date Time ppm M? D) D)?

1 11/19/91 0910 - 1042 119 140 2t 441
2 11/19/91 1200 - 1322 105 124 19 361
3 11/19/91 1455 - 1618 95 108 13 169
4 1172091 | 0800 - 0820 112 116 4 16
5 11/20/91 0900 - 0920 111 119 8 64
6 11/20/91 1005 - 1025 106 113 7 49
7 11/20/91 1100 - 1120 117 120 3 9
8 1172091 1200 - 1220 112 130 18 324
9 11/20/91 1302 - 1322 121 131 10 100
10 11720/91 1415 - 1435 107 128 21 441
11 1172091 1505 - 1525 124 120 -4 16

Totals - 1,229 1,349 120 1,990

Average - 112 123 11 181
Standard Deviation® = 83
Confidence Coefficient = 6
Monitor Relative Accuracy (percent) = 15

! RM = Measured sulfur dioxide concentration by Method 6 and 8 test train (ppm/v).

2 M = Average concentration measured by SO, monitor during test period (ppm/v).

* See Appendix C for example calculation.

go016atab 1-3
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GENERAL CHEMICAL CORPORATION
TABLE 3

ANALYSIS OF STANDARD GAS CYLINDER

Measured SO,
Method 6 Concentration Certified Value

Test Number ~ (ppm) (ppm)

1 ] 599 ---

2 640 -

3 662 e

4 637

5 612

6 622 ---
Average 629 701.8

1-4




IWESTSNS

GENERAL CHEMICAL CORPORATION
CLAYMONT DELAWARE

TABLE 4
SUMMARY OF EPA METHOD 6 AND METHOD 8
SULFUR DIOXIDE TEST RESULTS

Measured Sulfur
Test Run Dioxide Concentration'

No. Test Location Test Date Test Period (ppm/v)
1 Stack 11/19/51 0910 - 1042 119
2 Stack 11/19/1 1200 - 1322 105
3 Stack 11/1991 1455 - 1618 95
4 Stack 1172091 0800 - 0820 112
5 Stack 11/2091 0900 - 0920 111
6 Stack 11/20/91 1005 - 1025 106
7 Stack 1172091 1100 - 1120 117
8 Stack 11/20/91 1200 - 1220 112
9 Stack 11/20/91 1302 - 1322 121
10 Stack 11,2091 1415 - 1435 107
11 Stack 11/20/91 1505 - 1525 124
Series Avg. --- - --- 112
1 Cylinder Gas 11/1801 1230 - 1250 599
2 Cylinder Gas 11/18M91 1255 - 1315 640
3 Cylinder Gas 11/18/91 1320 - 1340 662
4 Cylinder Gas 11/18/91 1345 - 1405 637
5 Cylinder Gas 11/18/91 1410 - 1430 612
6 Cylinder Gas 11/18/1 1435 - 1455 622
Series Avg. - --- - 629

' ppm/v = parts per million by volume dry basis at standard conditions of 68°F and 29.92 inches Hg.

gc0l6etab 1-5
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SECTION 2
INTRODUCTION

General Chemical Corporation retained WESTON to conduct a source testing and analysis
program at its Claymont, Delaware sulfuric acid production facility.

The primary objective of the survey was to determine the sulfuric acid mist and sulfur dioxide
compliance status of the sulfuric acid stack with DNREC limits. Additional SO, test runs were
performed on the sulfuric acid stack and SO, calibration gas cylinder for the purpose of
determining the relative accuracy of the SO, CEM. These results are summarized in Tables 1
through 4 of the summary section.

State of Delaware approved test methods were used throughout the program. All tests were
performed during the period of November 18-20, 1991, by WESTON Air Quality Testing

Services personnel.

Detailed test data and test result summaries are presented in Tables S through 7 of this report.
Descriptions of the 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, process conditions and sample calculations, equipment calibration records and a list of

WESTON project participants are provided in Appendices A through E, respectively.

GCO16ARPT 2-1




SECTION 3
DESCRIPTION OF TEST LOCATION

3.1 SULFURIC ACID STACK

Two test ports, 90° apart, were installed on a horizontal straight section of the duct (60"ID)
leading to the brick sulfuric acid stack. The ports are located at a site which is 4.0 diameters
from the nearest upstream disturbance. The ports are 2.4 diameters upstream from a bend leading
to the brick stack. Twenty-four (24) traverse points, 12 per port axis, were utilized for the
Method 8 testing as required in EPA Reference Method 1. A schematic showing the location of
the sampling ports and the traverse point distances is presented in Figure 1.

GODIGA RPT 3-1
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SECTION 4
DESCRIPTION OF SAMPLING TRAINS

41 METHOD 8 - SULFURIC ACID MIST/SULFUR DIOXIDE STACK LOCATION

The sampling train utilized to perform the combined H,SO./SO, sampling was an EPA Method
8 train, modified with the use of a heated Teflon line between the sample probe and the first

impinger.

A calibrated stainlcs:s steel nozzle was attached to a heated (~250°F) borosilicate probe 6 feet
in length. The probe was connected to the first of four impingers by means of a heated flexible
Teflon line. The first impinger contained 200 ml of 80 percent isopropyl alcohol and was
separated from the second impinger by an unheated filter holder containing an unweighed 934
AH glass fiber filter. The second and third impinger each contained 100 ml of 3% hydrogen per-
oxide, and the fourth impinger contained 300 grams of dry silica gel. The first and third
impingers were standard Greenburg-Smith types, the second and fourth 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 com-

pleted the sample train (see Figure 2).
Reagent grade isopropanol and hydrogen peroxide were used in the impinger 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 nozzle. Impinger exit gas temperature was monitored with a calibrated direct readout
pyrometer equipped with a chromel-alumel thermocouple positioned after the last impinger.

GCOI6ARPT 4-1
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42 METHOD 6 - SULFUR DIOXIDE - STACK LOCATION

The sampling train utilized to perform the sulfur dioxide sampling was an EPA Method 6 train,
modified with the use of large impingers as described below:

A calibrated stainless steel nozzle was attached to a heated (~250°F) borosilicate probe 6 feet
in length. The probe was connected to the first of four impingers by means of a rigid
borosilicate connector. The first impinger contained 200 ml of 80 percent isopropyl alcohol and
was separated from the second impinger by an unheated filter holder containing an unweighed
934 AH glass fiber filter. The second and third impingers each contained 100 ml of 3%
hydrogen peroxide, and the fourth impinger contained 300 grams of dry silica gel. The first and
third impingers were standard Greenburg-Smith types, the second and fourth 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 sample train (see Figure 3).

Impinger exit gas temperature was monitored with a calibrated direct readout pyrometer equipped
with a chromel-alumel thermocouple positioned after the last impinger.

43 METHOD 6 - SULFUR DIOXIDE - CALIBRATION GAS CYLINDER

The sampling train utilized to perform the sulfur dioxide sampling of the CEM calibration gas
cylinder was a EPA Method 6 train. |

A calibrated 0-1 liter per minute range rotameter was placed between the cylinder valve and the
first of four midget impingers. The first impinger contained 15 ml of 80 percent isopropyl
alcohol. The second and third impingers each contained 15 ml of 3 percent hydrogen peroxide.
All impingers were maintained in an ice bath. A calibrated dry test meter housed in a Nutech
VOST control console followed the final impinger and was used to measure the sampled gas

volume.

GCO16A.RPT 4-3
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SECTION §
TEST PROCEDURES

5.1 PRELIMINARY TESTS - SULFURIC ACID STACK

Preliminary test data were obtained at the sulfuric acid stack. Stack geometry measurements
were verified, and traverse point distances calculated. A preliminary velocity traverse was
performed utilizing a calibrated "S"-type pitot tube and 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 previous
stack test data. g

A check for the presence or absence of cyclonic flow was conducted at the test location prior to
formal testing. The cyclonic flow check proved to be negative (% <10°) thus verifying the

suitability of the test site for obtaining representative samples.

Preliminary test data was used for nozzle sizing and nomograph set-up for Method 8 isokinetic
sampling procedures.

Calibration of probe nozzles, pitot tubes, metering systems and temperature gauges was

performed as specified in Section 5 of EPA Method 5 test procedures (see Appendix D for
calibration records).

5.2 FORMAL TESTS - SULFURIC ACID STACK

A series of three H,SO,/SO, EPA Method 8 test runs were conducted on the sulfuric acid stack
location. An additional eight Method 6 test runs were conducted at the stack location for the
purpose of determining the relative accuracy of the stack SO, CEM.

GCOI6ARPT 5-1
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Test period length for each Method 8 acid mist/SO, test run was 72 minutes (24 total traverse
points at 3 minutes each). Each Method 6 test run on the stack and cylinder was 20 minutes in

length.

During the Method 8 H,50,/SO, sampling, gas stream velocities were measured by inserting a
calibrated “S"-type pitot tube into the gas stream adjﬁcent 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 thermocoupie. Temperature measurements were made at
the final impinger and at the inlet and outlet of the dry gas meter. Test data were recorded at
each point during all test periods.

The Method 6 stack samples were obtained at a single point (midpoint) in the flue gas stream.
A constant rate (< 0.5 cfm) sampling technique was employed to collect the twenty minute
sample for each run. Temperature measurements were made at the final impinger and at the inlet

and outlet of the dry gas meter.

A constant rate (1.0 liter per minute) sampling technique was used to sample the CEM calibration
gas cylinder. During each 20 minute sample period rotameter readings were monitored along

with dry gas meter pressures, volumes and temperatures.

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

change over during each Method 8 test run.
During each Method 8 test run, a constant rate integrated sampling technique was employed to

collect flue gas samples at each traverse point for the molecular weight determination using an

Orsat analyzer. The sampling train was operated for 5 minutes with the tedlar bag disconnected

GCO16ARPT 5-2
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to purge extraneous gases prior to each test. The Method 3 flue gas sample train was leak
checked before and after each test run.

Following completion of all H,SQ,/SO, test runs, 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.

GCO16A RPT 5-3
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SECTION 6
ANALYTICAL PROCEDURES

6.1 SULFURIC ACID MIST/SULFUR DIOXIDE SAMPLE RECOVERY

‘At the conclusion of each 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:

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

The contents of the first impinger 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 impinger, glass connectors and
front-half of the unheated filter holder. The unheated glass fiber filter was added
to the 80% isopropyl alcohol nozzle/probe wash, impinger contents and wash.

The total liquid in the second and third 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 and back-half of the
unheated filter holder (sample type 2).

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

6-1
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5. Blank samples of the 80% isopropyl alcohol and 3% hydrogen peroxide solutions
were placed into plastic containers.

Each container was labeled to clearly identify its contents. The fluid level in each container was
marked to determine whether or not leakage occurred during transport to WESTON laboratories.
All samples were placed in a locked crate for shipment. Sulfur dioxide audit samples were
supplied by DNREC. The audit results were reported and were within the acceptable range. The
SO, audit results are provided in Appendix B.

6.1.1 Suifur Dioxigle Sample Recovery

For each M6 test the sample recovery procedure was the same and was performed in the

following manner:

1. The internal surfaces of the nozzle, and probe 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 impinger 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 impinger, glass connectors and
front-half of the unheated filter holder. The unheated filter was added to the 80%
isopropyl alcohol nozzle/probe wash and impingér contents and wash.

3. The total liquid in the second and third 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 2).

GCDI6ARPT 6-2
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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% hydrogen peroxide solutions

were placed into plastic containers.

The recovery procedures utilized to collect the M6 cylinder test sampies were identical to that
described above except no isopropanol rinse of the probe, and filter holder was conducted and
the impinger solutions were not weighed since sulfuric acid mist was not a target analyte and

moisture was not a ponsideration in the cylinder gas audit.
Each container was labeled to clearly identify its contents. The fluid level in each container was
marked to determine whether or not leakage occurred during transport to WESTON laboratories.

All samples were placed in a locked crate for shipment.

6.2 SULFURIC ACID MIST/SULFUR DIOXIDE SAMPLE ANALYSIS

6.2.1 Sulfuric Acid Mist

Following a volume measurement a 100 ml aliquot of sample type 1 was pipetted into a 250 ml
Erlenmeyer flask. Two to four drops of thorin indicator were added and the solution titrated to0
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 a.na.lyzcd in like fashion.

6.2.2 Sulfur Dioxide

Each SO, sample (sample Type 2) was analyzed as foilows:

GCO16A RPT 6-3




Following a volume measurement an aliquot ﬁras pipetted into a 250 ml Erlenmeyer flask and
brought to a concentration of 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. The DNREC audit samples were
analyzed in like fashion.

Prior to conduct of the titrations for both H,SO, and SO,, the barium perchlorate solution was
standardized against a standard sulfuric acid solution.

GCO16A RPT 6-4




SECTION 7
TEST RESULTS AND DISCUSSION

A summary of the sulfuric acid mist and sulfur dioxide test results is presented in Table 1. A
summary of the CEM relative accuracy for SO, is presented in Table 2. Table 3 presents a
summary of the analysis of the standard gas cylinder and Table 4 presents a summary of EPA
Method 6 and 8 SO, test results. Detailed test data and test results summaries are included in
Tables 5 through 9 of this section.

All test data and test results shown herein are believed to be representative of process emissions
encountered during the survey period. A representative of DNREC was present during a portion
of the test program. Sulfur dioxide audit samples were supplied by DNREC and analyzed by
WESTON with the source test samples. The audit results were reported to DNREC and were

within the acceptable range.

During all of the Method 8 compliance test periods, the measured sulfuric acid mist mass
emission rate was below the DNREC allowable limit of 0.5 Ib/ton of 100% H,SO, processed.
The average sulfuric acid mist mass rate measured during the three test runs was 0.15 Ib/ton of
100% H,SO, processed. The average sulfur dioxide concentration measured during the three
Method 8 test runs was 106 parts per million by volume which was below the state allowable

limit of 1,000 ppm/v. The SO, monitor relative accuracy for the eleven test runs was 15%.

GCO16A RPT 7-1




18-Dec-01

GENERAL CHEMICAL
CLAYMONT, DELAWARE

TABLE §

SUMMARY OF H2804/502 TEST RESULTS

TEST DATA:
Test run number
Test location
Test date
Test time period

SAMPLING DATA:

Sampling duration, min.

Mozitle diarmetar, in.

Cross sectional nozzle anea, sq.ft.
Barometric prassure, in. Hg

Avyg. orifice press. diff., in H20
Avg. dry gas meter temp., deg F
Avg. abs. dry gas meter temp., deg. R
Total liguid collected by train, mi
Std. vol. of H2C vapor coll,, cu.ft.
Dry gas meter calibration factor
Sample vol. at mater cond., dcf
Sample vol. at sid. cond., dscf {1}
Parcant of isokinetic sampling

GAS STREAM COMPOSITION DATA:
CO2, % by volume, dry basis

02, % by volume, dry basis

CO. % by volume, dry basis

N2, % by volume, dry basis

Molecular wi. of dry gas, b/b mola
H20 vapor in gas stream, prop. by vol.
Mole fraction of dry gas

Molecular wi. of wet gas, Ib1b mole

11-16-61

0910-1042

72.0
0245
0.000327
3027
211

74

40
0.19
1.004
54 833
55.305
8.1

25
10.4
0.0
87.1
28.821
0.003
0.997
28.78

QAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:

Static pressura, in. H20

Static pressure, in. Hg

Absolute pressure, in. Mg

Avg. temperature, deg. F

Avy. absolute temperature, deg.R
Pitot tube coetficient

Total number of iraverse points

Avg, gas stream velocity, It /sec.
Stack/duct cross sectional area. sq.it.

Avg. gas stream volumetric tlow, waci/min.

Avg. gas stream volumetric How, dsci/min.

SULFURIC ACID EMISSIONS:
Average concentration, b/dscl
Average concantration, ppm/v
Average concentration, mg/cu.m
Mass emission rate, bs/Mhr

SULRJR DIOXIDE EMISSIONS:
Average concentration, b/dsct
Average concentration, ppm/v
Average concentration, mg/cu.m
Mass emission rate, bsMr

SOURCE OPERATIONS DATA: {2}
100% H2504 processed, tons/hr

{1) Standard Conditions = 68 deqg. F. {20 deg. C.} and 29.92 inches (760 mm}) mercury, dry basis.
{2) Data provided to WESTON by General Chamical personnel

0.37
0.027
30.267
177
837
0.84
24

47 .65
1963
56100
46500

2.03E-06
7.97
31.90
572

1.98E-05
118.78
3120
55.65

2 3
SULFURIC ACID STACK

11-16-91 11-16-91
1200-1322 14551618
720 720
0.235 0.235
0.000301 0.000301
30.25 3025
1.97 207

83 91

543 551
150 9.0
o 043
1.004 1.004
53.791 £5.757
53.338 54519
100.7 100.4
kB 26
1186 10.5
0.0 Q.0
853 86.9
28.965 28.832
0.013 0.008
0.987 0.992
28.82 2875
0.43 0.40
0.032 0.c29
30.282 30279
177 177
837 637
0.84 0.84
24 24
40.20 50.15
19.63 19.63
57900 59100
47900 49200
162E-06. J65E06
6.35 1434
2549 57.53
465 10.77
1.75E-05 1.58E-05
104.97 04.78
275.02 248.33
50.23 45.52
4817 4546

4817

7-2
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12-Dec-81

GENERAL CHEMICAL
CLAYMONT, DELAWARE

TABLE 6

SUMMARY OF H2504/502 TEST RESULTS

TEST DATA:
Tes!t run number
Tes! location
Test date
Test time period

SAMPLING DATA:

Sampling duration, min.
Barometric pressure, in. Hg

Avg. orifice press. diff., in H2O
Avy. dry gas meter temp., deg F
Avyg. abs. dry gas meter temp., deg. R
Totat liquid collected by train, mi
Std. vol. of H20 vapor coll., cu ft.
Dry gas meter calbration factor
Sample vol. at meter cond., def
Sample vol. at std. cond., dsc! {1}

SULFURIC ACID EMISSIONS:
Average concentration, b/dsct
Average concentration, ppim/v
Average concentration, mg/cu.m

SULFUR DIOXIDE EMISSIONS:
Average concentration, b/dsd
Average concentration, ppm/iv
Average concentration, mg/cu.m

4

5

6

SULFURIC ACID STACK

11-20-91

0800.0820  0900-0920

200
30.14
0.76

50
024
1.004
2216
9.421

2.42E-06
9.51
38.13

1.86E-05
111.74
292.76

(1) Standard Conditions = 68 dog. F. {20 deg. C.} and
29.92 inches (760 mm) mercury, dry basis

7-3

11-20-91

200
04
0.75

40
0.19
1.004
9.442
9.583

2.24E-06
8.81
3532

1.84E-05
110.76
290.20

11-20-91
1005-1025

20.0
30.11
075
79

539
70
0.33
1.004
10.715
10.628

2.52E-06
9.91
39.75

1.75€-05
105.45
276.29

7

11-20-91
1100-1120

200
30.11
0.75

140
0.66
1.004
9458
9.320

2.10E-06
azx7
33.16

1.94E-05
116.67
305.68

E7ge'gemBd- 7 wk 1




18-Dec-91

GENERAL CHEMICAL
CLAYMONT, DELAWARE

TABLE 7

SUMMARY OF H2504/S02 TEST RESULTS

TEST DATA:
Test run number
Test location
Test date
Test time period

SAMPLING DATA:

Sampling duration, min.
Barometric pressure, in. Hg

Avy. arfice press. diff., in H2O
Awvy). dry gas meter lemp., deg F
Avp. abs. dry gas meter temp., deg. R
Total liquid collected by train, mi
Std. vol. of H20 vapor coll., cu.ft.
Dry gas meter calbration facior
Sample vol. al-meter cond., det
Sample vol, at std. cond., dscf (1)

SULRURIC ACID EMISSIONS:
Average concentration, b/dsd
Average concentration, ppm/v
Average concentration, mg/cu.m

SULFUR DIOXIDE EMISSIONS:
Average concentration, b/dsct
Average concentration, ppm/v
Average concentrafion, mg/cu.m

11-20-91
1200-1220

200
30.11
075
81
541
5.3
0.25
1.004
9.466
2.371

3.65E-06
14.33
57.47

1.86E-05
111.53
20222

(1) Standard Conditions = 68 deg. F. (20 deg. C.} and

29.92 inches (760 mm) mercury, dry bass

7-4

9 10
SULFURIC ACID STACK
11-20-1 11-20-01
1302-1322 14151435

200 200
30.11 0.1
075 0.75

82 89

542 549

8.7 46

0.41 022
1.004 1.004
10.531 9.982
10.378 8714
1.56E-06 S.15E-06
6.12 2022
24.56 al.n
2.02E-05 1.78E-05
121.23 10725
763 281.00

1"

11-20-91
1505-1525

20.0
30.11
078
91
551
14.0
0.66
1.004
8.992
8.724

3.80E-06
14.93
59.91

2.06E05
123.90
32461

cAQE\GaTBs-11.whi




GENERAL CHEMICAL
CLAYMONT, DELAWARE

TABLE 8

SUMMARY OF H2S04/S02 AUDIT TEST RESULTS

TEST DATA:
Test run number
Test location
Tast date
Test time period

SAMPLING DATA:

Sampling duration, min.

Barometnc pressure, in. Hg

Avy. orifice press, diff., in H20O

Avp. dry gas meter temp., deg F

Avg. abs. dry gas mater temp., dog. R
Dry gas meter calbration factor
Sampile vol. at meter cond., dl
Sample vel. at std. cond., dsl (1)
Sample vol. a std. gond., dsdf (1)

SULFURIC ACID CONCENTRATIONS:
Average concentration, b/dsct
Average concentration, ppm/iv
Avarage concentration, mg/cy.m

SULFRUR DIOXIDE CONCENTRATIONS:
Average concentration, bvdsct
Avarage concentration, ppm/v

_Average concentration, mg/cu.m

1 2 3
GAS CYLINDER CHECK
11-18-91 11-18-91 11-18-91
1230-1250 12651015 1320-1340

200 200 200
30.32 3002 an.32
0.75 0.75 0.75

62 6% &8

52 525 528
1.004 1.004 1.004
19.545 19.860 16.790
20.137 20.339 20163
0.711 0718 0.712
6.30E-08 5.06E-08 7.36E-08
025 020 029
0.99 0.80 1.16
9.95E-05 1.06E-04 1.10E-04
568.89 640.88 661.50
1569.12 1679.13 1733.14

{1) Standard Conditions = 68 deg. F. {20 deg. C.) and

29.92 inches (760 mm) mercury, dry basis

12-Dec-8H

7-5

4 5
GAS CYLINDER CHECK
11-18-9 11-18-91
1345-1405 1410-1430
200 200
30.32 3032
0.75 0.75
70 70
530 530
1.004 1.004
19.830 20.080
20.144 20.389
0.711 0.720
3.55E-08 7.99E.08
034 031
Q.56 126
1.06E-04 1.02E-04
63725 61154
1669.61 1603.30

6

11-18-91
1435-1455

200
3032
0.76
Al

531
1.004
19.900
20.147
D.711

4 47E-08
.18
0.70

1.03E-04
621.86
1629.29

€Age\geca,wh 1




APPENDIX A
RAW TEST DATA
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GENERAL CHEMICAL
CLAYMONT, DELAWARE

Tast Data
Run nurmber 1 2 3
Location SULFURIC ACID STACK
Date 11-19-91 11-19-91 11-15-91
Time period 0910-1042 12001322  1455-1618
Operator JoO JoO JOO

Inputs For Calca.
Sq. . delta P 0.776520 0.801825 0.816640
Delta H 2.11380 1.96670 2.07300
Stack temp. {deg.F) 176.67 17713 176.50
Meter tamgp. {deg F} 7425 82.88 8067
Sample volume (adt.) 54,833 53.791 55757
Barometric press. (in.Hg) 3027 3025 3025
Volume H20 imp. {ml} -17.00 -5.00 -8.00
Waeight chnge sil. gel (g} 21.00 20.00 18.00
% CO2 2.530 3.130 2570
% 02 10.400 11.600 10.530
% CO 0.000 0.000 0.000
%N 87.070 85270 86.900
Area of stack (sq.1.) 19.63 19.63 19.63
Sample time (min.} 72 72 72
Static pressure {in. H20} 0.370 0.430 0.400
Nozzie dia. (in)) 0.2450 0.2350 0.2350
Mater box cal. 1.0040 1.0040 1.0040
Cp of pitot tube 0.84 0.84 0.84

Laboratory Report Data
Acid mist as H2504
vol. of titrate, mi{cor) 21.15 15.15 4333
nor. of litrate, g-eq/ 0.00992 0.00992 0.01000
vol. of sample, ml 4585 531 425
val, ot aliquot, ml 100 100 100
dilution factor 1.0 1.0 1.0
Sulfur dioxide as 502
vol, of titrate, mi(cer) 82.70 7820 69.70
nor. of titrate, g-eq/ 0.00998 0.00998 0.00998
vol. of sample, ml 375 338 350
vol. of aliquat, mi 20 20 20
diiution factor 1.0 1.0 1.0

10-Dec-91 l €go\gema.wh 1




12-Dec-81

GENERAL CHEMICAL

CLAYMONT, DELAWARE
Taat Daia
Run number ] 5 &
Location SULFURIC ACID STACK
Date 11-20-91 11-20-81 1-20-91
Time period 0800-0820 (9000920 1005-1025
Operator AW AW AW
Inputs For Caica.
DettaH 0.76000 0.75000 0.75000
Meter temp. (deg.F) 63.13 66.38 78.63
Sample volume (act.) 9.216 9.442 10.715
Barometric press. (in.Hg) 30.14 30.14 a0.11
Volume H20 imp. {ml} -3.00 -17.00 0.00
Woaeight chnge sil. get (g) 8.00 21.00 7.00
Sampie time (min.) 20 20 20
Meter box cal, 1.0040 1.0040 1.0040
Laboratory Rapoet Data
Acid migt as H2S04
vol. of titrate, mi{cor) 570 545 7.03
nor. of titrate, g-eq 0.0100 0.0100 0.0100
vol. of sampie, ml 370 365 353
vol. of aliquot, mi 100 100 100
dilution factor 10 1.0 1.0
Sulfur dioxide as SO2
vol, of titrate, mi{cor) 1420 15.20 15.70
nor, of titrate, g-egq/! 0.00958 0.00998 0.00998
voi. of sample, mi 350 330 337
vol. of aliquot, ml 20 20 20
dilution factor 1.0 1.0 10

11-20-51
1100-1120
AW

0.75000
8213
9.458
N

1.00
13.00

1.0040

6.15
0.0100

100
10
13.95

0.00098

20
10

CAQEVgamG4- 7. wk |




12-Dec-91

GENERAL CHEMICAL
CLAYMONT, DELAWARE

Test Duta
Run number 8
Location
Date 11-20-91
Time period 1200-1220
Operator AW
Inputs For Cais.
DeltaH 0.75000
Meter temp. (deg.F) 81.38
Sample volumae {act.} 9.496
Baromaetric press. (in.Hg) 30.11
Volume H20 imp. {ml} 0.20
Weight chnge sil. gel (g) 550
Sample tima (min.} 20
Mater box cal. 1.0040
Labomtory Report Data
Acid mist as H2504
vol. of titrate, mi{cor) 10.40
ror. of titrate, g-eqh 0.0100
vol. of sampie, ml 304
vol. of aliquot, ml 100
dilution factor 1.0
Sultur dioxide as SO2
vol, d titrate, mi{cor) 2295
nor. of titrate, g-oq/ 0.00998
vol. of sampie, ml 215
vol. of aliquat, mi 20
ditution tactor 1.0

9 10
SULFURIC ACID STACK
11-20-91 11-20-91
1302-1322 14151435
AW AW
0.75000 0.75000
82.13 89.00
10.531 9.982
3011 3011
320 -1.40
5.50 6.00
20 20
1.0040 1.0040
525 1595
0.0100 0.0100
25 260
100 100
1.0 10
23.95 17.95
0.00058 0.00958
248 74
20 20
1.0 1.0

n

11-20-91
1505-1525
AW

0.75000
90.63
8.992
30.11

6.50
7.50

1.0040

9.03
0.0100

100
10

16.20
0.00998
315

20

1.0

CAQE\gOmBE- 1 1wk 1




Test Data

Run number
Location
Date

Time period
Operator

Inputs For Calcs.

Sq. rt. delta P

Delta H

Stack temp. {deg.F)
Meter tamp. (deg.F)
Sample volume {ad.}
Barometric press. (in.Hg)
Volume H20 imp. (mf)
Weight chnge sil. gel {g)
% CO2

% 02

% CO

% N .

Area of stack (sq.01.)
Sample time (min.)
Static pressure (. H20)
Nozzie dia. (in.}

Mater box cal.

Cp of pitot tube

Laboratory Report Data

12-Doc-91

Acid mist as H2504
vol. of titrate, mi(cor)
nor, of titrrate, g-eq/
vol. of sampie, mi
vol. of aliquat, mi
dilution factor

Sultur dioxide as 502
vol. of tirate, mi{cor)
nor. of litrate, g-eq1
vol. of sample, mi
wvol. of aliguot, ml
dilution factor

GENERAL CHEMICAL

CLAYMONT, DELAWARE
1 2 3
GAS CYLINDER CHECK
11-18-91 11-18-91 11-18-91
1230-1250 12551315 1320-1340
JDO JOO JDO
0.750 0.750 0.750
62.15 65.30 68.00
19.545 19.860 19.790
30.32 30.32 30.32
20 20 20
1.004 1.004 1.004
0.55 0.450 0.675
0.00992 0.00002 0.00992
49 32 4
20 15 20
10 1.0 1.0
2705 14.75 1643
0.00992 0.00992 0.00992
56 74 68
15 10 10
10 10 1.0

4 5
GAS CYLINDER CHECK
111891 11-18-91
1345-1405 1410-1430
JDO JOO
0.750 0.750
69.58 69.80
19.830 20.080
30.32 30.32
20 20
1.004 1.004
0325 0.675
0.00992 0.00962
41 45
20 20
1.0 10
14.73 16.33
0.00992 0.00992
73 64
10 10
10 1.0

1

11-18-91
1435-1455

JOO

0.750

71.38
19.900
30.32

1.004

0.350
0.00992

10

13.45
0.00992
78

10

1.0

cigc'gocawk 1
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WESTL N

GAS VELOCITY AND VOLUME DATA FORM

Company: _Geneca ( Cheg Stack Diameter, in.:
Plant: at Nel, | Cross Sectional Area (AS),
Location: _Swtfje Acd Stac ke Piot Tube IDNo.: P2 Cp:
Date: _/; / :?/ 9/ Runno: Fle € 1ina Pitot Tube Leak Check:
Operators:_&liams /€ rpdwein Notes: _@Mm
* .
Barometric Pressure,in.Hg: ____ (.3 | o JE
24-Hour Traverse Paint | Velocity Head Stack Static Cyclonic Flow Determination hw
Clock Time Number (&p),in. O Temperature Presgure Apat0° Angle £ which g
(1), °F P11 HO | poterence yields a null Ap
NE xX | .75 78 oD
B Rt = o~
] 54 182 gD
)f' ! 55 ,3‘2' f) 10
5 56 /82 + 33 .0
L 5 /?3 42 [ an. ¥
7 ‘5% I3 D O 2,
91 54 (£3 0.0
: .58 183 oD
10 i 5‘? 153 n I")
// .59 g4 (;z 0
/ Sy A X )
AT WA B
A R /g~ o &l 3
3| .56 (82 0.0
4|55 132 0.9
b |59 T2 + .37 0,0
7 |56 /18T o 0
§ |57 /€2 Qv
71.£3 /82 0./
18] 65 /g2 0.0
hl.59 /62 D.v
11|, 54 152 0.
= ivgiee’ | 767
Avg.T2p Avg. T, AVQ. Puate Avg.oc

*Avg. ocmust be < 20°to be acceptable
. EPAZAT
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SOx SAMPLE RECOVERY AND INTEGRITY DATA FORM

Pani_ (€A  (WQin] (. , Sa;hpunam//'/?"e”
Sample Location M}é M Run Number o I’E-
Sample Recovery Person \))7 Recovery Date / !_ - ! q __a[/

Filter Number(s) /U/ /A

MOISTURE

Impingers 80% ISO 3% _ HO, Sitica Gel :
Final volume (wt) AL 0 m _ 23> ml Finawt __&_ >\ £ _£
Initial volume (wt) =2 ml AAQ ml hitalw__30O g
Net volume (wt) =47 m 30 ml Neaw D\ ¢
Total moisture -+ L{ nal
Color of silica gel blv{, 30“ g
Description of impinger water

RECOVERED SAMPLE
Blank Filter container number Sealed
Filter container number Sealed
Description of particulate on filter
80% ISO and Rinse container number _%C_—_MK;L;_LL%_UWM level marked? &
3% H,0, and Rinse container number > C ~ M £- l. - Ha. A, Liquid level marked?‘_:__
80% ISO Blank container number CC- pLle- 4O Liquid level marked? o~
3% H,0, Blank container number GC- Pthk- [V  Liquidievel marked? &~
Samples stored and locked [j-1€1~ <1 Y =l
Remarks:

Date of laboratory custody - %’CL '
Laboratory personnel taking custody cC
Remarks:

detiSiwitm
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SOx SAMPLE RECOVERY AND INTEGRITY DATA FORM

b (O (At { ] samplenae //Zlﬁ/‘l/
Sample Location Qx, Run Number ‘TLJ Pl

Sample Recovery Person _{ JdJ 00  Recovery Date hWilr4 ! cf
Filter Number(s) ) / J 4% '

MOISTURE

Impingers 80% ISO 3% H,0, Silica Gel
Final volume (wt) 21 m 24 m Finaw_ 320 g g
Initial volume (wi) 2571 m 25Y  ml Inital wt 23D, g
Net volume (wt) —2i  m 31 ml New : _&\) g ) g
Total moisture “+ |S :
Color of silica gel UJ.! 30?7
Description of impinger water all cje P

RECOVERED SAMPLE
Blank Filter container number Sealed
Filter container number Sealed

Description of particulate on filter

80% ISO and Rinse container number &C-M§-2- %Q;) Liquid level marked? _~"
3% H,0, and Rinse container number C-ME — 2~ Dn Liuid level marked? &~

80% ISO Blank container number Liquid level marked?
3% H,0, Blank container number Liquid level marked?

Samples stored and locked P"/[?"?/ OO

Remarks:

Date of laboratory custody // - Ff/
Laboratory personnel taking custody i
Remarks:

dethEtaNm
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SOx SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant sampeDae___ /[ = /Z -/
Sample Location Run Number A
Sample Recovery Person __ () o Recovery Date -] “ ‘7/
Filter Number(s) i\-)/ =
MOISTURE

Impingers 80% ISO 3% H,0 Silica Gel
Final volume {wt) ll 1 ml 32| S« | ml Finalwm S 3
Initial volume (wt) =2E7  m DO ml Initiat w2 D 1 ) g g
Net volume (wt) M0 m ~3 _ I3l m Naw
Total moisture +4.0 o
Color of silica gel ‘:.J R ﬁ‘) / o
Description of impinger water 0‘[,1 l' cléwn.

RECOVERED SAMPLE
Blank Filter container number Sealed
Filter container number Sealed
Description of particulate on filter

80% IS0 and Rinse container number

GC-MF~2 -3 O Liuidlevel marked?

3% H,0, and Rinse container number
80% ISO Blank container number

@C‘-/"!Q “; -"ﬁldk\ Liquid level marked?

Liquid level marked?

3% H,0, Blank container number

Liquid level marked?

Samples stared and locked

-1~ 1}

JP 0

Remarks:

Date of laboratory custody [

|2 1

Labt_xatory personnel taking custody

C .G

Remarks:

SethEIwitm
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GAS ANALYSIS DATA FORM

\1 O’Qmic-\/‘ Sample location H}g_)o_\{ \ﬁ"l,UL\

Plant

Date Run no. [f— AL - Operator Dunlecy
Sample type: single-point or grab or in
Analytical wethod Oy A~ Comments t@:(l'\-:)ﬂi = ;004
Sample | 2U-hour |_ €02 * 02 *co X
point clock time| Reading | Reading 2 Net Reading 3 Net
[ -] 2.3 (2,0 |05 o
~ A 2.6 (2.9 |03 )
[ - J &‘9 /i,‘? /Onl‘/ 12,
Ave 2.53 o, &
N R I SR T S /A o
> - X 3" /Lf,,} I)/ b o
L- ) %1 147 |16 o
Ase 3.3 , .6
3- | 2. (2,0 |10y o
- X 3.6 | />3 |0k o
-3 2.5 | /5% Yo.e °
A\M .57 16.53
Averages ---- -=--

/.aN2

1]

100-(%c02+%02+=/=c0) =

o

MW g = 0.440 (%C0,) + 0.320 (% 0,) + 0.280 (% N, + % CO) =

Reading 2 - Reading |
Reading 3 - Reading 2

2 Net % 02
b Net % CO
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SOx SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant ew._  (Chan Sample Date /130 -%/

Sample Location __k] = | 25.; \H"UL\ Run Number EOwre.
Sample Recovery Person J Rexovery Date _/_ [0 -~ D//

Filter Number(s) W// /A

MOISTURE
' Impingers 80% ISO 3% HO, Silica Gel

Final volume (wt) 24S ml 3ICY.  ml Finalwt 07 ¢

Initial volume (wt) 2l  m S ml miialw 29U g

iy

Net volume (w1) ;Lb_m.l — 15 ml Naw £ g

1 -]

Total moisture

Color of silica gel __J& 2 Qﬁ V)

Description of impinger water

RECOVERED SAMPLE

Blank Filter container number Sealed

Filter container number Sealed

Description of particulate on filter

80% [SO and Rinse container number GC/ M ? (f 4A G Liquid level marked? / -~
Mme-Y g; Q4 Liquid level marked? =~
80% ISO Blank container number Liquid level marked?
3% H,0, Blank container nurnber Liquid level marked?
Samples stored and locked O L DD (L-ad =Sy

3% H,0, and Rinse container number G C- -

Remarks:

Date of laboratory custody II")‘Q" C"

Laboratory personnel taking custody C.o

Remarks:

C:\ ATRIERMN Forms\SOX. SRL »




SOx SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant Sampie Date [/-2D ‘9/
Sample Location Run Number __ 4 —
Sample Recovery Person _ \) /7 O Recovery Date [/~ -7/
Filter Number(s) V4 / £L

MOISTURE

Impingers 80% ISO 3% %O, Silica Gel
Final volume (wi) A6 m 245 o Fralw 2 — g
nitial volume (wy  _ >SS ml Q—"' O ml mitmiw_->00 ¢ — 3
Net volume (wt) - 3—& __G_ml Net wt 21 -
Total moisture
Color of silica gel |d s 073
Description of impinger-water <L C AL AL~

RECOVERED SAMPLE
Blank Filter container number Scaled
Filter comainer number Sealed
Description of particulate on filter
80% ISO and Rinse container number (2 C — /¥~ S ""% O Liquidlevel marked? _ ¢
3% H,0, and Rinse container number Y AR ld’li g - [ L/ A _Liquid level marked? <
80% ISO Blank conmainer number Liquid level marked?
3% H,0, Blank container number Liquid level marked?
Samples stored and locked - <] Y)\D -0~y
Remarks:
Date of laboratory custody f‘/'-"}g"q/
Laboratory personnel taking custody C
Remarks:
Setistuirm

C\ ATRIEAMN FoRmS\SOX.SRT




SOx SAMPLE RECOVERY AND INTEGRITY DATA FORM

Sampie Date ///J«’—D/f/
__dx. 7

Sample Location Run Number A, R
Sample Recovery Person Recovery Date jj//J»O/ 7/
Filter Number(s) VSV = ‘
MOISTURE

Impingers 80% ISO 3% HO Silica Gel
Final volume (w1) mi 3 0% m rinaw 3@ 1, — g
Initial volume (w1) ml U5 m misaw_ 20O g — g
Net volume (wt) ~ ml __'1:_l_§ml Net wt 7 g ~ g
Total moisture j’._-j -
Color of silica gel blue. 3_\(_) '2,/7
Description of impinger water e (! oo

RECOVERED SAMPLE
Blank Filler container number Sealed
Filter container number Sealed
Description of particulate on filter

80% I1SO and Rinse container number — - 6 - J1d O
3% H,0, and Rinse container number — —

80% 150 Blank container number

3% H,0, Blank container number

Samples stored and locked

Liquid level marked?
Liquid leve! marked?
Liquid level marked?
Liquid level marked?

_
<

Remarks:

Date of laboratory custody

=25 =1/

Laboratory personnel wking custody

O,

Remarks:

C:\ ATRRERMDN FokmS\ SOX. S RT




SOx SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant | SampleDaie___// / 20 / 744
Sample Location Run Number
Sample Recovery Person %Q__ Recovery Date J_/ AD /< /
Filter Number(s) Va4 ) [ e
MOISTURE
Impingers 80% ISO 3% HO, Silica Gel
Final volume (wi) 24 S8 m 20 Y% Snl Finalwt g — 3
Initial volume (wt) 257 m DA ml hiraw_ S DUg — 3

L]

Net volume (wt) - l ] [ § ml zz:ml Net wt 1D g
Total moisture

Color of silica gel _—‘dgéq [2)
Description of impinger‘water #_szgm/

RECOVERED SAMPLE

Blank Filter container number Sealed
Filter container number Sealed
Description of particulate on filter

80% ISO and Rinse container number GC—" /17,? 7’ % O Liquid level marked? "/' .

3% H,O, and Rinse container number (5 L~ th 3 - 2 & 2 (h Liquid level marked? __ —
80% ISO Blank container number Liquid level marked?
3% H,0, Blank container number B Liquid level marked?
Samples stored and locked
Remarks:

Date of laboratory custody /_/"'9'{ ;7/
C.,

Laboratory personnel taking custody
Remarks:

C:\ ATRIEAMN FoR mS\SOX.SRT




SOx SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant sampeDaz___ // = >0~2/

i T S e S ng
Sample Recovery Person _L)WL) Recovery Date ~ 20 -7/

Filter Number(s) VA4 J

MOISTURE
Impingers 80% IS 3% HO, Silica Gel
Final volume (wt) 25 | .om ;3_3‘;_-&1 Final wt g g
Initial volume (wt) ( m X ml hitalwe 30D g — g

1=

Net volume (wt) - ?ﬂ ml i&__ml Netwt _3, S g ~
Total moisture 4+ S

Color of silica gel lo\u_, 10 7'0
Description of impinger water o ] ’\ C l 0 A"

RECOVERED SAMPLE
Blank Filter container number Sealed
Filter container number Sealed
Description of particulate on filter

p—
80% ISO and Rinse conainer number_(x(_ — /M5 = Z 4D O Liquidtevel marked? __ 2/
3% H,0, and Rinse container number _(m (= /1P — & ~ /A4 (2 Liquid level markea? _{
80% ISO Blank container number Liquid level marked?
3% H,0, Blank container number Liquid level marked?
Samples stored and locked
Remarks:

Date of laboratory custody //"’69"-( -ﬁ/
Laboratory personnel taking custody LG
Remarks

dethCTom

A ATRAEAM N FORMS\SOX.S RT




SOx SAMPLE RECOVERY AND INTEGRITY DATA FORM

Pan_ O CAoan [, A sampeDae___ A @D -/
Sample Location AH&Q%;_‘MM: Number Vs
Sample Recovery Person _(_ ) O Recovery Daw_ZL:Q J ‘C//

Filter Number(s) ﬂ///‘?’

MOISTURE
.Imgingers 80% ISO 3% HO, { Silica Gel
g

Final volume (w1) A4, ( m OV.D ml Finalwt g —
Initial volume (w1) c9~5' % Cm - éa < ml mitalw_30 O g
Net volume (w1) ml L/ ml Netwt___ S, g —

Tolal moisture + 'Q

Color of silica gel )?DF"'/ o ldut

Description of impinger water d, l | £ ( eins~

1 -]

RECOVERED SAMPLE

Blank Filter container number Sealed
Filter container number Sealed
Description of particulate on filter

80% 1SO and Rinse container number GC - /'7 5 -9 ’Z—d o Liquid level marked? /,
3% H,0, and Rinse container number _¢ 3( Zf ] & E H‘g { 2‘; Liquid level marked? ___ =~
80% 1SO Blank container number Liquid level marked?

3% H;0, Blank container number Liquid level marked?

Samples stored and locked
Remarks:

Date of laboratory custody //-’)\C 'ﬁ/
Laboratory personnel taking custody . —
Rernarks:

- dethEtam
C\ ATRAEAM\ FORMS\SOX.S RT




SOx SAMPLE RECOVERY AND INTEGRITY DATA FORM

Samplepae_// — <20 =T/

Plant
Sample Location Run Number 40!
Sample Recovery Person Recovery Date / 4——0'{ O - ?/
Filter Number(s) e
MOISTURE
Impingers 80% ISO 3% H.O, Silica Gel
Final volume (wt) 2450  m A9%.O ml Final wt g _—— g
Initial volume (w1) A53 Y m AT0.lp_m nital wt —_
Net volume (wt) _;?_-S:_m: _l‘-L_ml Netwt D ¢ — g
Total moisaire 4 U
v ~
Color of silica gel Wt 691D
Description of impinger water el CALU
RECOVERED SAMPLE
Blank Filter container number Sealed
Filter container number Sealed
Description of particulate on filter
80% ISO and Rinse container number 6C j’l? / D —% (9] Liquid level marked? l/ -
3% H,0, and Rinse container number — Liquid level marked?
80% ISO Blank container number Liguid level marked?
3% H,0, Blank container number Liquid level marked?
Samples stored and locked
Remarks:
Date of laboratory custody /1'%‘01/
Laboratory personnel taking custody
Remarks:
dethstonem

C I\ ATRIEAMN FoomsS\ SOX, S RT




SOx SAMPLE RECOVERY AND INTEGRITY DATA FORM

pran_ (oEA CHEr kA& Sample Date (t-20-91
Sample Location Ha Soy STACh Run Number 1|
Sample Recovery Person 1A Recovery Date (l-20 *S\
Filter Number(s) A4
MOISTURE

Impingers 80% ISO 3% H.O. Silica Gel
Final volume (w1) A49. ( ml 20  ml Finalwt P g
Initial volume (wt) ml as 5 ml Initial wt g
Net volume (wt) "'03 ml 12 ml Netwt g g
Total moisture + | !
Color of silica gel b\ L o a[ v
Description of impinger water V4

RECOVERED SAMPLE
Blank Filter container number Sealed
Filter container number Sealed
Description of particulate on filter

80% ISO and Rinse container number
3% H,O, and Rinse container number
80% ISO Blank container number

&e -m-8- 1 -780

4

Liquid level marked?

Liquid level marked?

6L ‘”)?’ - { "H;.'O;b

Liquid level marked?

3% H,0, Blank container number

Liquid level marked?

Samples stored and locked

Remarks:
Date of laboratory custody / / /J'—C '?/
Laboratory personnel taking custody C—, .

Remarks:

detbGTTY

¢ \ pTRAEAmM\ FOR msS\SOX,.sRT
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APPENDIX B
LABORATORY REPORTS




WESTON WAY
WEST CHESTER, PA 19380
PHONE: 215-692-3030

s TELEX: 83-5348

11 December 1991

State of Delaware
Department of Natural Resources
and Environmental Control
Division of Air and Waste Management
715 Gramthan Lane
New Castle, DE 19720 W.0. # 3840-02-02

Attention;  Mr. Charles S. Krick
Environmental Engineer

Subject: General Chemical Compliance Test Program
Sulfur Dioxide Audit Results

Dear Charles:

The purpose of this letter is to document the results obtained by WESTON Analytics for the two
(2) sulfur dioxide audit samples provided by you on 18 November 1991.

The audit identification number and associated measured concentrations are as follows:

Audit Vial Measured Concentration
ID Number mg/dscm
AD1201 2,432.
A00108 797.

Please advise me as to the acceptability of these audit results.
Please contact me at (215) 430-7201 should you have any questions,
Very truly yours,

ROY F. WESTON, INC.
. 0. 0Llee

Jefirey D. O'Neill
Senior Section Manager

JDO/mb
cc:  Joseph Hardman - General Chemical

g0l Tale




Inter-Office Memorandum m

Auburn Operations

TO:
Jeff O'Neill
FROM: . DATE:
Catherine Lloyd UJ/ 4 December 1991
PROJECT: W.0. NO.:
General Chemical 3840-02-02
SUBJECT: :
Laboratory Results
ACTION:

RESULTS AND DISCUSSION:

Attached are the results for samples submitted to the laboratory for analysis on 23
November 1991.

ANALYTICAL METHODOLGY:

The analysis is performed following EPA Reference Method 8 for all except samples
numbered GC-CA-1-H202 through -6-H202 (CF1777 - CF1782), which were analyzed
following EPA Reference Method 6.

QUALITY ASSURANCE / QUALITY CONTROL:

Two EPA audit samples are run along with each set of samples and agreed to within five
percent of their actual values,

M:\ 15024 MEM

RFW 04-08-004/A-5/85




SULFUR DIOXIDE / SULFURIC ACID ANALYSIS DATA

CLIENT_G enemdn C?ﬁs-m ey WORK ORDER NO._ g 5¢2- 22 —¢ 2
SOURCE___Ciie/ndgme s, > MATRIX ZA4
ANALYST ﬁ’: DATE 2l ﬁ /
SAMPLE D ..o, , SAMPLE Di.— ., | SAMPLED:,_ _ _ -
RUN# RUN# o RUN/# 3
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS
VY mi
- # 3 3z +/
V. m!
2.0 Zo 0 2. o 2. D L S o>
START
7. L0 A oo 2. 00 2. Fo 3. 4. 3o ml
Vi END & G . s 2.8 5 2,04 4 20 s ml
" O oo . o 2 o & o 35 e 7o & 25 ml
Vv —
* &2 L5 7875 eI P o o5 &, o8 ml
BaCl, Normality normal
L5 2 o 00F? 2

AL 7 W i R

Sr e €T YA ES W ELE TOO  Semale e Lo

Te BE TRALEV s seems RS o€ IR/ - P2

BARIUM CHLORIDE NORMALITY CALCULATION

Refer 1o Page :

TRIAL 1 TRIAL 2 UNITS

Vo ml
N normal

START ml

Y secu BN ml

Ve ml
N s normal

Volume, , = Normality_,

BaCl, Normality=
€ Normality BaCl, Volume

Page S/ of /&




SULFUR DIOXIDE / SULFURIC ACID ANALYSIS DATA

CLIENT_(enemar  Cakerm 1eaz WORK ORDER NO. 3540 -c2 ~2Z
SOURCE__ 44 V2R A p o ' MATRIX Z P
ANALYST = DATE_ 72/62 /5,
RUN # RUN# < RUN#
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS
Vi 4/ #5 4E i
v, ml
2 Zo. o S, 5 Fo . 24, 0 Zee2 e
START — . ml
Vi END EWE gar) S g ) 25" F T & 3o !
V| o4 0.3 |loze le 725 | o420 | b g0 =l
Vo &, o5 -y oo & o5 oo = P ml
BaCl, Normali !
: v 2.00592 Pl & o592 porma
NOTES:

BARIUM CHLORIDE NORMALITY CALCULATION

Refer 10 Page : / £
TRIAL 1 TRIAL 2 UNITS
Vau ml
N normal
START ml
V pecn e ml
Vs ml
N pecn normal
BaCl, Normality= Volume_, + Normality_,

BaClL, Volume

Page Z of /&




SULFUR DIOXIDE / SULFURIC ACID ANALYSIS DATA

CLIENT Gorwmicstary (. Sotrrs 1cvidr

WORK ORDER NO. S F -0 2 — 2

SOURCE__ $2en'Dew Rty MATRIX Moy
ANALYST (E: ; DATE I'L/ol/ﬁl
SAb[‘PLE ID:C/-"/.',Z?;Z SAMPLE H):c./,/;;;z_s SAMPLE [ch’;—/;;?
RUN# RUN¥ 2 RUN #_3
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS
Y
- 5¢ 74 &8 o
v, ml
23 D SO o A O 3 VL e, o
START ml
& O 2 .00 2 o0 2 2 re & en
v = V3075 | pog | mgs (1425 | ets | jo <o l
36 /s | R o | M AES 1925 | se. 45 | /o 50 ml
Va Vo AR v &7 e> g o 05 &, ey o oS S ol
BaCl, Normality 095 2 N normal
NOTES:
SRISTEI T o PP VG, ~ 22 Do vovens o  SeereireE S5 CKE JFP PR - 7 2./ Az =
TAHE LT = 7Ae AP LSS,

Page :5 of /&

BARIUM CHLORIDE NORMALITY CALCULATION

BaCl, Volume

Refer 1o Page : S

TRIAL 1 TRIAL 2 UNITS

Vo ml
N normal

START ml

Y um D ml

Vo ml
Nt normal

BaCl, Normaliry= Volume _,, » Normality .,




SULFUR DIOXIDE / SULFURIC ACID ANALYSIS DATA

CLIENT__(rerérzaz. Claemr e WORK ORDER NO._38+4€C ~ 22 — 2 Z
SOURCE___ C sz ndex s 7 MATRIX A
ANALYST — DATE  /2/62 /%,
SAMPLE ID: - 22> SAMPLE D= 5, | SAMPLE i 510~
RUN # 7 RUN # c— RUN # £,
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS
Vese #3 o4 73 =
Vv, ml
L2 2 2D == S D ] A,
START m!
2 o 2. 002 2. o .o Pellar) 2. e
v e, :
' "o | £ 2s oy /6. 35 | o 240 /3. 5o /3. <7 ml
v, JFEFS5 | 4 o e 3T Al A 23 5T 23 s m!
vlb — — — — — ml
&2 87 2.2, = = I & e, b I 2N PN
BaCl, Normali I
; No ty o Ooco B 5T 2 norma
NOTES:

BARIUM CHLORIDE NORMALITY CALCULATION

Refer to Page : s =

TRIAL 1 TRIAL 2 UNITS

Vo ml
N o pormal

StART ml

V cu e mi

Vs ml
N pu normal

Volume,,, « Normality,
BaCl, Volume

BaCl, Normality=

Page ﬁ of &




SULFUR DIOXIDE / SULFURIC ACID ANALYSIS DATA

CLIENT _(Zengear  ( rhamn 1oz

WORK ORDER NO, S&Fe-02 -0 2

SOURCE MATRIX P
ANALYST @ DATE /Z/ﬂj’A'/
SAMFPLE ID:r 515 7 SAMPLE m:('F/—?-é’Af SAMPLE ID:(~n - =z o ——
RUN# , RUN# 2 RUN#_Z
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS .
YV J— ml
e S5 5 3 +25
v, ml
S22, O S, 3 e, 2 e D D, & S, o
START ml
g2 oo & . O ey -~ & o0 . D
Vi END 2/ Jo 2/ %> /5 2o /520 &L AL A ml
-3, A5
" 2/ ‘o 24 3 IS 20 s£L 282 2 £32. OO0 ml
VY ml
o o5 & o5 e o = o, o8 PN &. 05
BaCl, Normali 20 rmal
: Y Nowsoz M oog92 o - "
NOTES: . -
W o LA & /5- A2 8‘-3 C*(; ”M#T;—r;es A= e s 5 e o Tos
Fovg J) 72

Page S of &

%

BARIUM CHLORIDE NORMALITY CALCULATION

Refer to Page :
TRIAL 1 TRIAL 2 UNITS
v mi
el SO, o 2. o
N e normal
2 s 2. o)
STAXT ml
7. O 2. O
Vi END 22 F& ., O ml
Yo | o oo 0. E0 wl
N pormal
g le w7 el 2, P2
Volume, , + Normality,
BaCl, Normality=
Ch No 4 BaClL, Volume




SULFUR DIOXIDE / SULFURIC ACID ANALYSIS DATA

CLIENT ég—;um a’ern/c:#(

WORK ORDER NO._35# ~ 22 —o2

SOURCE MATRIX Z 223
ANALYST > DATE____/2/63/9,
SAMPLE i 0, SAMPLE D, o p oy | SAMPLEDD: . o
RUN # 7 RUN # <~ RUN# o,
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS
Vesa B F Bes 5 3 ml
A A ml
i AR L2 AL, D LD, &> e =] X &
START
2.o0 &6.c0 2 o2 “ o0 2.2 Lo oL o
\ A .
£o & BO . Fo S o> | Lo Z /5 227, 00 mi
"l s | 52 Seo | s 40 Z /5 7. 00 o
Vo mi
L —X - o o5 - & o5 2. 25 = -T
BaCl, Normality os2 o o normal
NOTES:

Page é of /gﬂ

BARIUM CHLORIDE NORMALITY CALCULATION

BaCl, Volume

Reler to Page : oS

TRIAL 1 TRIAL 2 UNITS

Vo ml
N.ou normal

START ml

Ve B ml

Voo ml
| normal

BaCL, Normality= Volume_, * Normality_.,




B

SULFUR DIOXIDE / SULFURIC ACID ANALYSIS DATA

CLIENT _(Cricrvdrzstz

C)A@m;m

SOURCE

&=

WORK ORDER NO._S8 90 —&£2 —o2

MATRIX i

/éé_?%/

ANALYST ZZ DATE
SAMPLEID: > o7 | SAMPLE i /s, SAMPLE ID: - oz
RUN# 72 RUN # & RUN# 2
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNTTS
Vit 295 ot 285 ml
v oo D = == foe.o e X~ e, & i
Ml o 650 | seoe | oo oo | s o
Vi "™ 1 & Ze /2. F o L5 |2 #5857 s 30 L Bo ol
v &. 2o & 2o LA |l S | S 2o <. 30 !
Vo 2. o5 o o oo5 & o oos | oos !
BaCl, Normality P o/0 normal

Page - of Jéo

BARIUM CHLORIDE NORMALITY CALCULATION

BaCl, Volume

Refer to Page : 5 ——

TRIAL 1 TRIAL 2 UNITS

Vou ml
N normal

STANT ml

Vo e mi

Vea ml
N e normal

BaCl, Normality= Volume ., » Normality _,




SULFUR DIOXIDE / SULFURIC ACID ANALYSIS DATA

CLIENT, C@Jgﬂﬂ . Afetrrs el

WORK ORDER NO. 3£ 4 —02 — 22

SOURCE MATRIX Zz24
ANALYST 7)) DATE /Z—és /‘? I
k_/
SAMPLE ID: - ) 2 7> SAMPLE ID:.- /75 3| SAMPLE ID:
RUN # SO RUN # // RUN #
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS
Ve zZ Po SB4O mi
v, -
20, 0 Lo, o SO, o | Soo, o
START m]
o o0 200 & 22 G s>
Vi e /590 | b /P /0 | L5 l
‘v' /590 | s /o 2 /o 9 o < ml
Vo -ty 2. .05 .l P Y~ ml
BaCl, Normality normal
NOTUS:

BARIUM CHLORIDE NORMALITY CALCULATION

Refer o Page : - o~

TRIAL 1 TRIAL 2 UNITS

Vo ml
N o normal

STAKT ml

Vpecu END ml

Vs ml
N pcz normal

BaCl, Normality= Volume, ,, » Normality, ,

BaCl, Volume

Page & of /&




SULFUR DIOXIDE / SULFURIC ACID ANALYSIS DATA

CLIENT G Envcraae sze-mm.eg_. WORK ORDER NO. S8Fo -2 -2

SOURCE ' MATRIX =

ANALYST /@ DATE /Zé’%/

oy

SAMPLE [D:C'F /;79.5-" SAMPLE ID:(_.,_. =P SAMPLE ID: = /?4/2_?
RUN # ; RUN# = RUN# =
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS
Veia 3#F5 335 Bse ol
\A mli
LD L2 o 2. 82 2o &2 Zeo. O 2o, O
START ml
& o0 E. 5o 2. 2 g ao Y Z oo
v ™ | g5 |6 80 | 285 | 550 | 695 | 1o | o
f - -
V1 B2 se | B3 o0 | 78 e | PBoo | 9.5 | Fo oo ml
Vo Pl -~ P R el oS & e o ol o o5 ml
BaCl, Normality normal
oSS E
TSI Lt e TN FAPT I Oy T 278 DrewTroas
fvﬂ;(_‘.‘:- P L O Doty o FAEA AR FeAR fs.'wpze; o )RS g /@5)

BARIUM CHLORIDE NORMALITY CALCULATION

Refer o Page : /.,

TRIAL 1 TRIAL 2 UNITS

Vo ml
N. pnormal

START ml

V e D mi

Vs ml
N e normal

BaCl, Normality= Volume_, » Normality_

BaCl, Volume
Page Z of S




SULFUR DIOXIDE / SULFURIC ACID ANALYSIS DATA

CLIENT QE‘NG‘-'-’IQ’L Chrienn e

WORK ORDER NO. 2872 -02 ~&H2

SOURCE MATRIX H., £,
ANALYST é DATE ﬁé}/é/
RUN # 4 RUN# 5~ RUN # &=
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS
A7
sta v 330 33F# ol
Y, ml
F. 2 2 L0 oo FL2, £ ZL . o L2, £
START ml
B8 -y F eo Z. o0 & ST E /0
., 255 — .
Vi o0 [ G- O # S 5 Y =) .25 P Fo wl
pr
v P L el S5 LD =l S5 572 /_é. o8 wl
Va S0 o o5 O.o5 l— N S L S s o S ml
BaCl, Normality 0.0055 5 PP normal
ﬁ—_—“ﬁ'—"—'"——"—_—'—.—=
NOTES: F1€7 DrecTeny Ao DvpeTeo Y IO DT

Page S of /&

BARIUM CHLORIDE NORMALITY CALCULATION

BaCl, Volume

Refer 1o Page : /2,

TRIAL 1 TRIAL 2 UNITS

Vo m!
N e normal

STAKT ml

Voo =D ml

Vo mi
N peco normal

BaCl, Normaiity= Volume_,, + Normality .,




SULFUR DIOXIDE / SULFURIC ACID ANALYSIS DATA

CLIENT é;'Wz /jﬁ-—-w;m WORK ORDER NO. =8> -02 —= 2
SOURCE MATRIX A
ANALYST &= DATE 243 oy
SAMFLE ID: - oy SAMPLE ID:_. .. a2, SAMPLE ID: - P
RUN# 52 RUN# & RUN # &
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS
Vean P o/ o245 o
v, ml
P Zo . L2 Pz D 2. 0 P, o 2, &
START ml
P2 T R SET SO I on | 2o o
i = V| a2 /2. G /5 B> | SR Lo | 2 e 22. 9 ml
' 7
v fF e i W=y ) = 32,00 23 o0 Z-A o Nt ml
Vo mi
& o 2. o5 7. D 0. o5 &7, 5 o DT
BaCl, N i !
Cl, Normality e TGS PR norma
NOTES: L Dee Ton A LR A Ao Ll e Ty,

BARIUM CHLORIDE NORMALITY CALCULATION

Refer to Page : sz,

TRIAL 1 TRIAL 2 UNITS

V oe wl
N normal

STAKT ml

Ve EnND* ml

Ve ml
N pecu normal

BaCl, Normality= Volume ., © Normality_,

BaCl, Volume
page 77 of J¢&




SULFUR DIOXIDE / SULFURIC ACID ANALYSIS DATA

CLIENT__ Grerrrwz  ( Aeeor/cmoe WORK ORDER NO. >872—02 ~o2
SOURCE MATRIX /4/»01
ANALYST (@ DATE 79%3 A/
SAMPLE D: = 0,y | SAMPLEID: = . ,—| SAMPLE ID:
RUN # . RUN # -/ RUN #
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS
Vin 2 FHF 3,5 ml
V. Lo P 2 P2 D 2. o ml
i 2. 02 2.00 7 o [Rr>) ml
Vi &p / Lo 2 Bo S < ;z_éo;; ml
v, * /8. oo /B A S I oo o
Vo e o5 o o5 o AT o oS5 ml
BaCl, Normality b TS o 5" normal
NOTES:

page /2 of /&

Lo Iori. STy

FAWY.- Do g (=S er

BARIUM CHLORIDE NORMALITY CALCULATION

Refer 1o Page : //

TRIAL 1 TRIAL 2 UNITS

Ve ml
N normal

V pacu BD ml

Vs ml
N pcn normal

BaCl, Normality= Vollmeau * NOmaliy oy

BaCl, Volume




SULFUR DIOXIDE / SULFURIC ACID AUDIT DATA

CLIENT_ (& enerec (ot iz WORK ORDER NO, Z872~ 22 ~ 22
EPA AUDIT LOT #__ o mPepon/r = Ahpr=s
ANALYST @ DATE____ /< Aﬁ/ﬁ?/
AUDITID: 4,2 AUDIT ID: 4 o0 o 8 AUDIT ID:
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS
V. (std) 0.021 0.021 0.021 dscm
Ve 100 100 100 ml
\ 20,00 2.0 P 2o0.0 i
i . P> <. o0 2. /2, s mi
Vi 8 | 22 on P2 05 P 2/ &5 m!
v 32-0;’.7 32.05 O S5O s 55 ml
Vo . 05 .05 oS o. 05 o
BaCl, Normality . 20998 | o.co998 | 2.c0598 | 5. 098 pormal
cucummeone | 24245 5 | 2434 3 | 7290~ | P95 85 mg/dscm
ACTUAL CONC mg/dscm
RELATIVE ERROR %
ooy’ 2 SIhrmster D O SBOFE

BARIUM CHLORIDE NORMALITY CALCULATION

Referto Page: /.,

TRIAL 1 TRIAL 2 UNITS

A ml
N o normal

STANT ml

Y cu &0 ml

Ve ml
N pcn normal

BaCl, Normalisy= Volume_, » Normality .,

page £/3_of Lz BaCL, Volume




SULFUR DIOXIDE / SULFURIC ACID ANALYSIS DATA
CLIENT _&énvgorpy  C ibrrrricrpe WORK ORDER NO. 38+ —> 2 —& 2—

MATRIX &85 220 J 32 Ao

/242 / /2 4__;/7/

SOURCE_ SO.45 727 / 22 A2 Lt s

=

ANALYST DATE
SAMPLE ID: . — SEG // SAMPLE ID: e /G085 SAMPLE ID:
RUN # 79 sepve RUN #/,;4 Pt RUN #
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS
Ve 2oz /G5 ml
A
Va ' 5, o For ol o & Zeo. O ol
START - ml
Al . e & o = o
l Vi END D i P /L5 E. .o & s !
v &2 L5 2 L5 o285 ml
\C A “a -~ ’% ml
BaCl, Normali I
A% Normality o0 P97 | Condgz |oecosi8 2. o778 i |
NOTES:
PH ) ot Aiiuee oS usen o THE  TAT Biaue  buE Te A FAlieb
7/74%7/;\«1/_ An o S o v S e zef‘-v'nﬂ-/n/_gﬁ, TR LS s S S e T

BARIUM CHLORIDE NORMALITY CALCULATION

Refer o Page : 5~/

j TRIAL1 | TRIAL2 | UNITS

Voea ml
N normal

START ml

Vpcu o ml

Ve ml
Nz normal

BaCl, Normality= Volume_, » Normality_,,

BaCl, Volume
Page / 4 of /¢-




SULFUR DIOXIDE / SULFURIC ACID AUDIT DATA

CLIENT _ (5 crvremir CA‘PTJ/G‘?'{_

WORK ORDER NO., 38¢&-62 -< 2

EPAAUDITLOT #__ S EF / £To
ANALYST i DATE (257 /4
AUDIT ID: 5 o~ AUDITID: o ;2 . AUDIT ID:
TRIAL 1 TRIAL 2 TRIAL I TRIﬁAL 2 TRIAL 1 TRIAL 2 UNITS
V, {std) 0.021 0.021 0.021 dscm
\ 100 100 100 mi
Y oo 200 2. D Do m!
e o o0 £ /o 2. 28 2 o0 ml
K ™| Loa JL- 25 AL s | /S Fe !
Pl Ees L5 /s | /e Fe ol
Vo 2.5 =l o oL o 05 o
BaCl, Normality 0. 0552 o r0Gq 2 normal
o o o Lo & 1765 5 1124 & mg/dscm
ACTUAL CONC &9 F £/F7.F [20e /200 mg/dscm
RELATIVERRROR | /. P g —/.9¢ |-z 5. —~/ 28 %

Page /S5 of s

BARIUM CHLORIDE NORMALITY CALCULATION

Refer to Page :
TRIAL 1 TRIAL 2 UNITS
Voa mi
N normal
T 2D 2.2 /D
START m)
2. s d=
Vo | =0 oo | 2o e wl
e og | o o wl
Npcu normal
oo7G s 0 cofio
Volume ., » Normality
BaCL, Normality= acd acd

BaCl, Volume




SULFUR DIOXIDE / SULFURIC ACID AUDIT DATA

CLIENT (o érvemrz Ofw W WORK ORDER NO. S&7=- @2 ~»> 2

EPA AUDIT LOT # S5

ANALYST @ DATE / %3/?/

AUDITID: =2 £~ AUDIT ID: AUDIT ID:
TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 TRIAL 1 TRIAL 2 UNITS
Y. (std) 0.021 0.021 0.021 dscm
Ve 100 100 100 ml
mi
e S, & L2, o
START mi
e? & S
Ve Bm® 5. o5 Sl 2o ml
" oL | B0 wl
Yu ml
& 05 0L
BaCl, Normali normal
L v 2200998 | 200998
CALCULATED CONC LOR £ é6/2 <L mg/dscm
ACTUAL CONC &3 F Cr7 R mg/dscm
RELATTVE ERROK -/ gé — 7. e % :
NOTES: ]
A oW B o Ba Cly  was USed Fon RemainimE  Sampees, 7A15 15 THE MO Atids Ty
A VEAD p I O =Ty L 2 P Pty et W LS A R AR B s,

BARIUM CHLORIDE NORMALITY CALCULATION

Refer 0 Page :

TRIAL 1 TRIAL 2 UNITS

Vs ) L. &2 !
N“‘ ] 2 2> o2, 2/ normal

il L0 [0 10 ol

Ve =0V o o5 20. /0 ml

Ve o5 | yp co wl
Nuc g.009225 O oo pormal

Volume_ , = Normality
B‘ N' " !-' - achd ackd
Page /& of - Cy Ne BaCl, Volume
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APPENDIX C
PROCESS CONDITIONS AND SAMPLE CALCULATIONS




SAMPLE CALCULATIONS FOR
MOISTURE, FLOW, AND DENSITY

Client: GENERAL CHEMICAL Plant: CLAYMONT. DE
Test Run No.: Runi Test Date: 11-19-91
Test Location: SULFURIC ACID STACK Test Period: 910-1042

1. Volume of dry gas sampied at standard conditions (68 °F, 29.92 in. Hg), dsc!.

AH
1764xYxVmx{(Pb+ --—-- )
13.6
vm(std) =
{Tm + 460)
2.114
17.64 x 1.0040 x 54.833 x ( 30.27 + ———- )
136
Vm(std) = = 55.305
74.25 + 460

Where:
Vmistd) = Volume of gas sample measured by the dry gas meter,

corrected to standard conditions, dscf.
vm = Volume of gas sample measured by the dry gas meter

at meter conditions, dcf.
Pb = Barometric Pressure, in Hg.
AH = Average pressure drop across the crifice meter, in H20.
Tm = Average dry gas meter temperature , °F.
Y = Dry gas meter calibration factor.
17.64 = Factor that includes ratio of standard temperature

(528 °R) to standard pressure (29.92 in. Hg}, °R/in. Hg.
136 = Specific gravity of mercury.

18-Dec-91 caiteam\smpcalc\fiow.wk 1
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2. Volume of water vapor in the gas sample corrected to standard conditions, scf.

Vw(std)

Vw(std) =
Where:

Vwi(std) =

Vwc =
Wwsg =

0.04707 =

«
1

0.04715 =

3. Moisture content

Bws =

Bws =

Where:

Bws =

(0.04707 x Vwc) + (0.04715 x Wwsg)
(0.04707 x -17.0 } + ( 0.04715x 21.0) = 0.190

1Y

Volume of water vapor in the gas sample comrected to
standard conditions, scf.

Volume of liquid condensed in impingers, ml.
Weight of water vapor collected in silica gel, g.

Factor which includes the density of water

{0.002201 Ib/ml), the molecular weight of water

(18.0 Ib/lb-mole), the ideal gas constant

21.85 (in. Hy) (1t*3)b-mole}(°R); absolute
temperature at standard conditions {528 °R), absolute

pressure at standard conditions (29.92 in. Hg), ftA3/mi.

Factor which includes the molecular weight of water
{18.0 Itylb-mole}, the ideal gas constant

21.85 (in. Hg) (fi*3)1b-mole}(°R); absolute
temperature at standard conditions (528 °R), absolute
pressure at standard conditions (29.92 in. Hg), and
453.6 g/b, ft*3/g.

Vwistd)

Vwistd) + Vm(std)

0.190

= 0.003
0.180 + 55.305

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

claineam\smpcalc\low. wk 1




4. Mole fraction of dry gas.

Md = 1-Bws

Md = 1-0.003=0997

Where:

Md = Mole fraction of dry gas, dimensionless.

5. Dry molecular weight ot gas stream, ibb-mole.

Mwd = (0.440x% CO2)+(0.320x% O2) +( 0.280 x (% N2 + % CO) )

Mwd = (0.440x253)+(0.320x 10.40) + (0.280x {87.07 + 0.00))
E = 2882

Where:

Mwd = Dry molecular weight , ib/Ib-mole.

% CO2 = Percent carbon dioxide by volume, dry basis.

% 02 = Percent oxygen by volume, dry basis.

% N2 = Percent nitrogen by volume, dry basis.

% CO = Percent carbon monoxide by volume, dry basis.

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

0.320 = Molecular weight of oxygen, divided by 100.

0.280 = Molecular weight of nitrogen or carbon monoxide,

divided by 100. :

18-Dec-91 clainteam\smpcaic\flow.wk1




6. Actual molecular weight of gas stream {wet basis), b/b-mole.

MWSs = (MWdxMd)+(18x(1-Md))

MWs = (28.82x0997)+18(1-0.997))=28.78
Where:

MWs = Molecular weight of wet gas, Ib/lb-mole.

18 = Molecular weight of water, Ib/lb-mole.

7. Avarage velocity of gas stream at actual conditions, ft/sec.

Ts (avg)
Vs = 85.49 x Cp x ((A py*1/2)avg x ( ————-—-—- )*1/2
Ps x MWs
637
Vs = B85.49x0.84x0.776520 x { -—-----—------e-- 1#1/2 = 47.65
30.30 x 28.78
Where:
Vs = Average gas stream velocity, ft/sec.
(Ib/Ib-mole)(in. Hg}*1/2
85.49 = Pitot tube constant, ft/sec x
(°R)(in H20)
Cp = Pitot tube coefficient, dimensionless.
Ts = Absolute gas stream temperature, °R = Ts, °F + 460.
P(static)
Ps = Absolute gas stack pressure, in. Hg. = Pb 4 —-----—----—--
13.6
Ap = Velocity head of stack, in. H20.

18-Dec-81 chaineamismpcalc\flow.wk 1




8. Average gas stream volumetric fiowrate at actual conditions, wact/hr.

Qs(act) = 3,600xVsxAs
Qs(act) = 3,600x47.65x 19.63
= 3366000
Where:
Qs(act) = Volumetric flowrate of wet stack gas at actual
conditions, wact/hr.
As = Cross-sectional area of stack, ft*2.

9. Average gas stream dry volumetric flowrate at standard conditions, dsci/r.

3 Ps

Qs(std) = 17.64 x Md x ----- x Qs{act)
Ts
30.30
Qs(std) = 17.64x0.997 X -———--- - x 3367070
637
= 2814000
Where:
Qs{sid) = Volumetric flowrate of dry stack gas at standard

conditions, dscf/hr.

18-Dec-91 cAaiteam\smpcalc\flow.wk1




Client:
Test Run No.:
Test Location:

GENERAL CHEMICAL Plant: CLAYMONT. DE
SULFURIC ACID STACK, Ru Test Date: 11-19-91
SULFURIC ACID STACK  TestPeriod:  0810-1042

SAMPLE CALCULATIONS FOR

SULFUR DIOXIDES TEST (U.S.EPA METHOD 6)

1. Sultur dioxide concentration, ibs/dsct.

C1(S02)

C1(S02)

Where:
C1(S02)

vty

V(tb)
N

V{soln}

V(a)
D

7.061 x 10*-5

Vm(std)

19-Dec-91

V(soln)
7.061 x 104-5 x (V{t) - V(tb}} x N x ~----ammeeeeee xD
V(a}
Vmistd)
375
7.061 x 10*-5 x (82.70 - 0.00) x 0.010G x —----- - x1.00
20
55.305

1.98E-05

Suffur dioxide concentration, Ib/dsct.

Volume of barium perchilorate titrate used for
the sample, mi.

Volume of titrate used for the blank, mt.
Normality of barium perchlorate titrate, g-eg./l.
Total solution volume of SO2 sample (contents
of first two impingers + washes), probe and front
half wash & filter), mi.

Volume of sample aliquot titrated, ml.

Dilution factor

Conversion tactor including number of grams per

gram equivalent of sutfur dioxide (32.0 g/g - eg)
453.6 g/Ib, and 1,000 miA.

(b))
(g)(mi}

Volume of sample gas pulled through the impinger, dsct.

cARnearmsmMpcalcisox-§ wh i
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5. Sulfuric acid Concentration, ppmav.

C2(H2504) = 3.996 x 1076 x C1{H2S04)
C2(H2504) = 3.996 x 1076 x 0.000002030
= 81
Where:
C2(H2804) = Concentration of sutfuric acid in parts per million
by volume {dry basis) (ppmdv).
3.996 x 106 = Conversion factor including number of 0.0353 cubic feet/

liter, 453.6 g/lb, 24.06 l/g-mole wt., 98.0 g/g-mole wt.
and 1076 ppm, ({t*3){ppm)/(Ib).

6. Sulfuric acid mass emission rate, lbs/r.

PMR(H2S04) = C1{H2504) x Qs(std) x 60 min/hr

PMR(H2§O4) = 2.03E-06 x 46946 x 60 =5.718
Where:

PMR(H2504) = Suffuric acid mass emission rate, Ibs/hr.

cAnrtsamis mpcalcisox-6.wh 1




APPENDIX C

GENERAL CHEMICAL
CLAYMONT, DELAWARE

SOURCE COMPLIANCE TESTS -

PRODUCTION RATES

100% H,SO, 100% H,SO,"

COMPLIANCE TEST RUN PROCESSED PROCESSED
TEST DATE NUMBER tons/day tons/hr
11/1991 One 1,156 48.17
11/1991 - Two 1,156 48.17
11/1991 Three 1,091 45.46

! Data provided to WESTON by General Chemical personnel.

GCOL6A RPT




RELATIVE ACCURACY CALCULATION

4
sd = 3 x* - (N
) L n-1
[+ 000 - (1207
- 1.9% - £20 e
I 10 '
CC = ' T 975 34 228 83 -0
/N /1
RA = 2..:_(.:£x100=111+6x100=15.0

GCOL16ARPT




Relative Aceuracy of the SO2 Monitor

run# RMppm | Mppm | D D squared
1 118 140 21 441
2 106 124 19 381
v 3 95 108 13 168
4 112 118 4 18
8 1M1 119 8 84
8 108 113 7 48
7 117 120 3 9
8 112 130 {18 324
9 121 131 10 100
10 107 128 | 21 441
1 124 120 -4 18
sum 1229 1349 1120 1980
average 112 123 11 181
stdev B
cc 8
h 18
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calculations for stack testing on 19+20 November 1991

test]
scfm N co 14990 total gas flow at crossover 32810
scfm S co 17820 ave pas strength at co. 18.67
N% S02 db 18 air inleakage 17951
§% S02 db 18.2 total gas flow at blwrs 50781
ave% SO2at conv. 12 _parcant conversion 99.90
mS02 140 prod rats 1158
Ib/hrti2504 mist 5.72 mist loading Ibs/nt 0.12
photoa SO2 sefm 1712 mist loading gm/kg 0.08
#blowers 8 unit volume 58248
feonvertera 8 gns 10 sack 48134
lbs of SO2 t0 atm lbs/hr 89.09
tost 2
scfm N co 14880 total gas flow at crossover 32810
sctm S co 17820 ave gas strength at co. 18.67
N% 802 db 19 air inleakage 18378
S% $02 db 18.2 total gas flow at biwrs 61188
ave% S02at cony. 11.9 parcent convarsion 28.81
_ppmS02 124 prod rate 1156
ib/hrH2504 mist 4.88 mist loading lbs/nt 0.10
photos S02 scfm 1726 mist loading gm/kg 0.08
#blowars 8 unit volume 56682
#converters 8 gas to sack 48568 |
Ibs of SO2 to atm Ibg/hr 81.76
tost 3
scfm N co 14980 total pas flow at crossover 32810
scfm S co 17820 ava gas strength at co. 18.67
N% SO2 db 19 air inleakage 182563
8% S02 db 18.2 total gas flow at biwrs 52083
{ ave% SO2at conv. 11.7 percent conversion 89.82
m&Q2 108 prod rats 1081
ib/rH2804 mist 10.77 | mist Ioading Ibs/nt 0.24
photos 802 scfm 4585 mist ioading gm/kp 0.12
#olowers 8 unit volume 54878
#converters ] 83 to sack 45089
ibs of SO2 to atm lbs/hr 52.09
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et T Iagiid ekl s &P by J L S & //"/Lﬁ * 7t Mz
pate - _ i i - . -~ Techniclan . . .
Flue I.D. SO Inchesn
A=/2.297 FPt.” (Flue Area)
g S.P.=  —4. 8 Inches W.C. % 13.39 = ~,25 Inches Hg
P.= 24 Inches H
! T.P.= o, 0 Inches Hg
3 ‘ = P + 459.67 =Ts _ Soer.t?2 R
s = - Ay {Pitot Tube Factor)
= L%LL_"_LQD_LLL"‘__‘.;
: - p D D Flue Gas Composition 208
84 112 1,20 ] 47 -
: 2} o 7 22 | 459 JComponent| M. W.[vol. e Wt, vol.!Mole Wt. ]
)
E! 3122 1,211 480 -En:.:mnj___.%_m l
5 1/7-3 | .23 | =50 $02 4.07 12.21.8 /e |
S S{/72.7 { a8 | <00 03 0 tl G o q.oi .
§ 613291 27| s20 Co2 4,03 AT .2
i 7138, 271 sap N2 8,02 4 5 /7.532
i gl 7] 2wl wap S0 0,07
3 3{usnd ) 20| 447 H20 0 g H. o4 il
Lk 10148.7) . 1¢ | 400
x 1l
o 12
: g 13 AvG .4
14 : 1
ot 5] 1
5 mr +
. W
1
18 k
20
Average
1
. 3 g o ————————
4 v = Fs xﬁﬁi4i3_xl[Q__xuqu======,==iF1;;
5 m,w, x T,P,
]
2 s
8 I Wiid
g v =£MJ_¥_%'LT .l
_ 0 ‘RL ST SLI X Zo08
] 11 F XY
- 12 v = a4.64 FPS
3 V=2v X 60 = [ 72 FPM
14
15 Q=aVxa = /546.55 _ACFN
16
17 Q08 = Q x 4g;|67 X T.P.
,_13 T 'Y
S
N 120
Q8 = x 491.67 x 30.05 = /7820 SCEM
erage :ﬁm

"DRE(1/4779)
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PR
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AP

L 1183 X%

o

£i0w weslghatlon Q KC":Z { (/103G 1 Pl
Date . - Technicxan _ . ]
Flue I.D._J2 _Inches
A= /3.297 Ft.* (Flue Area)
S, P,= —4. 3 Inches W.C, *+ 13.39 = -, 32 Inches Hg
B,P,= : L] inches Hg
T.P.= e, OR Inches Hg
t = 28 P + 459,67 ' =T= 534.4-7
F = Pitot Tube Factor)
— B2 xi00 = 2,9
NI P D Yo Flue Gas Composition 2e.08
11/.3 1 /6] .#20
21 4./ | .19 |.43¢]Compo M.W,|vol.[Mole Wt. :vol,.lMole We. t
31723 | .19 | 426 3 DBl Fraction $ WR! Fractd i
04,3 ) G 802 4,07 18.2{ /2 4. 3%
50470 1,195 . Au] 02 B2.00 0| 8™ 280
6§32.9 | vy | 2724F CO2 B4.0) oo .0 L.&8o ‘
7128 7% 13 | .3¢y N2 02 A te |
Blaad. 721 .13 | .36 S013 0.07 .
Ol¥c 9l .13 |, 36/ H20 lB.02 e 2.9 .
10188721 /o 1.3)L i
11 ;
12 :
13 Ave |, 393
14 -
(15 | - i
e .
17 _&
18 '
19 Gas m.w.= ji?as m.w.= P /0 |
20
I
Average :
veFg ¥\/2 % 32.16 % 62.32 x 359,05 x D % T X 29,
1 Y e 3 T90.67  =.PI
2 ' .
3 o i
4 vy = Fg % 85,43 xVD x =/ T
5 Vo mw. x_ T.P.
6
7 ——
8 L7E 1
9 v=&_x3543x393x-\1_§_ﬁ_ﬂ_7_____p__
’ $./0 o J0. 04
11 S8
-_1_2 Y =_£19!3l. FPS
13 V=vx60)= /219 FPM
14
15 Q=sVxA = _Jgarl ACFM
16
17 = 491.67 .
g B i
13
20
Qs = _x 491.67 x 30.08 = /#9792 SCFM
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APPENDIX D
EQUIPMENT CALIBRATION RECORDS
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

oate /7 /:5‘/ il POTENTIOMETER NUMBER ploset =Y
AMBIENT TEMPERATURE 44 J BAROMETRIC PRESSURE .8 >
CALIBRATION / G REFERENCE: THERMOCOUPLE SIMULATOR
(ACCURACYI1'F)
REFERENCE TEMPERATURE READING FROM TEMPERATURE
TEMPERATURE THERMOCOUPLE CHANNEL INPUT AVERAGE TEMPERATURE| DIFFERENCE
NUMBER READING ©
°¢ Of 1 2 3 4 5 (%)
¢
. 7 —
0 32 ¢ o |0 0 O 4 A
" ey : < c
100 212 /Uo /du SO0 | o /U o O° — ¢ /u
o &
! . p R i ' - e
500 912 ||500 §0o [svo (e So & /
A o ¢ ; f’ f ~ A
1000 w2 || P97 /?? ?7-'/7 ?77 ? /<_""/0/_'/
/. X
COMMENTS
© AVERAGE TEMPERATURE READING = MEAN OF THE TEMPERATURE READINGS FOR THE THERMO-
COUPLE CHANNELS
®© o o
THE CHANNEL READINGS MUST AGREE WITHINES FOR3 ©
ACCEPTABLE TEMPERATURE DIFFERNCE$1.5 = (REF TEMFPF + 460) - (TEST TEMPF 4+ 450) X 100
{REF TEMPSF + 460)
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

p o 24
DATE //éf;/‘// POTENTIOMETERNUMBER 272> ™ //
AMBIENT TEMPERATURE o s BAROMETRIC PRESSURE ~ 2.3
CALIBRATION 7 REFERENCE: THERMOCOUPLE SIMULATOR
(ACCURACY?1*F)
REFERENCE TEMPERATURE READING FROM TEMPERATURE
TEMPERATURE THERMOCOUPLE CHANNEL INPUT AVERAGE TEMPERATURE|  DIFFERENCE
NUMBER READING
oc Of 1 2 3 4 s (%)
-y - idien ] = < - 2
0 2 |52 S 32 (32|52 s 2 0% - ¢ /4
-_ =y Dy D 2 ] syt . O
100 212 207 | 272 e A 2/ C "‘C-'/<_‘
- Cir—™ G — 2 > o v <,
pom (922|932 952 | 735 = ol- oL
500 932 /0_;,;_’. 7.2 — 73 /-
. - - v/ LTS - N v
1000 V25 AN: = 2 A W P YA VAN VISR S r SR G- o6
COMMENTS

© AVERAGE TEMPERATURE READING = MEAN OF THE TEMPERATURE READINGS FOR THE THERMO-
COUPLE CHANNELS

© THE CHANNEL READINGS MUST AGREE WITHIN 2 5? FOR3 °c

ACCEPTABLE TEMPERATURE DIFFERNCES15 = ((REF TEMFPF + 460) - (TEST TeMpF . 460) ) X 100

{REF TEMPSF + 460)
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TYPE S PITOT TUBE INSPECTION DATA FORM

Pitat P33

Pitot tube asscmbly level? \/ Yes No
Pitot tube openings damaged? Yes (explain below) ./ No
N=_Z <100 2a_] It Mla__1 " oS5, Ra_Z- °(5Y)
Y= © 0=__I o Ax_3¥ @

zeAsiny=_10(5 cm (@); <032 cm (< % in.),

we=Asin®=_0O(S cm (5)); <08 cm (<1/32 in.)

P f(f?)-? cm (in.) P, L %37 cm (in.) D'- v 374 cm@

Comments: JMA;KLQCZ‘@('/ ‘f‘/ ?—‘/;/ 7/ OLLLC/&.Q &Mgr;t«»—

Calibration required? ___ Yes _____‘/__. No

type+fma




STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date: l_g-c“ Thermocouple Number: Nutecy locr S
Ambient Temperature: £ °F Barometric Pressure: 30 .€F in. Hg
Calibrator: Eu Reference: Mercury-in-glass [
Other:
Reference Thermocouple
Reference Thermometer Potentiometer Temperature
Point Source? Temperature, Temperature, Differenceb
Number (Specify) °F °F 4
HeT
OiL 412 214 / Yz @)
N ‘C
AmMBierTl ¢ [go(_/ Ly 1
T € 21 0°¢ / (23 O
BAN

aType of calibration system used.

b o °
[Lref temp, °F + 459.67) - (test thermom temp, °F + 459.67) ] 100<1.5%
ref temp, °F + 459,67




AR T

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date: -J-q¢ Thermocouple Number: ANuteci 11
Ambient Temperature: 6€ °F Barometric Pressure: 10,4< _in. Hg
Calibrator: /4 (f. Reference: Mercury-in-glass J/
Other: :

Reference Thermocouple
Reference a Thermometer Potentiometer Temperature
Point Source Temperature, - Temperature, Differenced
Number (Specify) °F °F %

o Yoo Ya | o 12

61—

AT 64 64 2
T st B 4l

aType of calibration system used.

b ° °
{j_ref temp, °F + 459.67) - (test thermom temp, °F + 459,67) ] 100<1.5%
ref temp, °F + 459,67




HOZZLEZ CALIBRATICN DATA FORM

Date ll "‘!? _C( l Calibrated by \10 O

Nozzle diameter, inches?
Nozzle b
identification D1 DZ D AD, p. ©
numoer 3 avg
S | LAYY LIYS .00/ FRYS
Where:
aD] 2.3 = three different nozzle diamters, inches; each diameter must be
re measured to nearest 0.001 in.
b AD = maximum difference betwean any two diameters, inches
AD must be < 0.004 in.

c - . =

Davg = nozzle diameter = average of D1, D2 and 03.
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PROJECT PARTICIPANTS

The following WESTON employees participated in this project:

GCOI6ARPT

Barry L. Jackson
Project Director

Jeffrey D. O’Neill
Senior Section Manager

Paul M. Meeter
Technical Manager

Tom Bermnstiel
Project Scientist
Andre Williams
Project Technician

Cathy Lloyd
Laboratory Supervisor

econENVIRONomics Division
econENVIRONomics Division
¢conENVIRONomics Division
econENVIRONomics Division
¢conENVIRONomics Division

WESTON Analytics - Auburn






