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ABSTRACT

This report summarizes the results of the source emission testing performed on the sewage
sludge Incinerator #2 exhaust stack at the Central Contra Costa Sanitary District faciiity in
Martinez, California. Testing was conducted by Gaison Technical Services, Inc. during the
period from April 10 to 13, 1990 to determine emissions of hydrochioric acid,
formaidehyde, benzene, vinyl éhlorlde. particulate matter, tweive metals (including
hexavalent chromium), polychlorinated dibenzo-p-dioxins and dibenzofurans
(PCDD/PCDF), and polycyclic aromatic hydrocarbons (PAH). In addition, carbon monoxide
(CO) and total hydrocarbon (THC) levels were continuously monitored throughout the
testing. The primary purpose of the test program was to develop emission data, as required
by the Bay Area Air Quality Management District (BAAQMD); in particular, as related to the
California Air Toxics "Hot Spots® Information and Assessment Act of 1987 (AB 2588). The
CO and THC data were collected for in-house purposes.

Results of the test program are summarized below:

Parameter Concentration Mass Emission Rate | Emission Ratio
HCI 0.54 mg/dscm 18.0 gm/hr 10.8 gm/ton
Formaldehyde §0 ppb 2.1 gm/hr 1.2 gm/ton
Benzene 4.7 ppb 0.5 gm/hr 0.3 gm/ton -
Vinyl Chloride < 3 ppb < 0.3 gm/hr < 0.2 gm/ton
Particulate 0.004 gr/dscf 0.67 Ibs/hr 0.42 Ibston
Metals:

Arsenic < 0.004 mg/dscm 0.14 gms/hr 0.09 gm/ton
Beryllium < 0.001 mg/dscm < 0.02 gms/hr < 0.01 gnvton
Cadmium 0.010 mg/dscm 0.33 gms/hr 0.21 gm/on
Chromium
- total 0.011 mg/dscm 0.37 gms/hr 0.24 gm/iton
- hexavalent < 0.003 mg/dscm < 0.1 gm/Mhr < 0.06 gm/ton
Copper 0.045 mg/dscm 1.5 gms/hr 0.94 gm/ton
Lead 0.024 mg/dscm 0.8 gms/hr 0.50 gm/ton
Manganese 0.138 mg/dscm 4.5 gms/hr 2.7 gm/ton
Mercury 0.070 mg/dscm 2.3 gms/hr 1.5 gm/on
Nickel 0.002 mg/dscm 0.06 gms/hr 0.04 gm/ton
Selenium 0.012 mg/dscm 0.39 gms/hr 0.24 gm/ton
_2inc 1.59_mg/dscm §3_gms/hr 35 _gm/ton
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Parameter Concentration Mass Emission Rate Emission Ratio
PCDO/PCOF
Total TCDD < 0.03 ng/dscm < 1.0 pg/thr < 0.7 ughon
Total PeCDD < 0.03 ng/dsem < 1.0 pg/hr < 0.7 ugnon
Total HxCDD < 0.03 ng/dscm < 0.8 ug/r < 0.5 pgnon
Total HOCDD < 0.04 ng/dscm < 1.2 pg/hr < 0.8 pugnon
Jotal OCDD < 1.6 ug/r <11 ug/ton
Total PCDD < 0.17 ng/dsem < 5.7 pg/Mr < 3.8 pgMton
Total TCDF < 0.02 ng/dscm < 0.7 ug/r < 0.4 ugion
Total PeCDF < 0.03 ng/dscm < 0.9 pg/hr < 0.6 ugnron
Total HxCDF < 0.01 ng/dsem < 0.5 ug/hr < 0.3 pugnton
Total HpCDF < 0.03 ng/dscm < 0.9 ug/hr < 0.6 ugMon
Jotal QCDF <11 ug/hr < 0.7 ygion
Total PCDF < 0.12 ng/dscm < 4.1 pg/r < 2.7 ughon
PAH Comgounds
Naphthalene' 0.17 ng/dsem 852 pg/hr 327 ugton
Others <0.01-0.02ng/dscm <0.4-0.6 ug/hr <0.3-0.4 pug/ton
CO S0 ppm 4.3 Ibs/hr 2.7 Ib/ton
THC (as methane) 12 ppm 0.6 Ibs/hr 0.4 Ib/ton

Note: Emission Ratio data are presented on a per ton of sludge (dry) basis.

Background contamination suspecied; refer to discussion in text.
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1.0 INTRODUCTION

This report summarizes the results of the source emission testing performed on the sewage
sludge Incinerator #2 exhaust stack at the Central Contra Costa Sanitary District facility in
Martinez, California. Testing was conducted by Galson Technical Services, Inc. during the
period from April 10 to 13, 1990 to determine emissions of hydrochloric acid,
formaidehyde, benzene, viny! chioride, particulate matter, twelve metals (including
hexavalent chromium), polychlorinated dibenzo-p-dioxing and dibenzofurans
(PCDD/PCDF), and polycyciic aromatic hydrocarbons (PAH). In addition, carbon monoxide
(CO) and total hydrocarbon (THC) levels were continuously monitored throughout the
testing. The primary purpose of the test program was to develop emission data, as required
by the Bay Area Air Quality Management District (BAAQMD); in particular, as related to the
California Air Toxics "Hot Spots” Information and Assessment Act of 1987 (AB 2588). The
CO and THC data were collected for in-house purposes.

William Brennan, plant operations manager with CCCSD, was present to coordinate testing
activities with the boiler operations and observe test procedures. No representatives of

either the BAAQMD or the Califorina Air Resources Board (CARB) were present to observe
the testing.
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2.0 SOURCE DESCRIPTION

The CCCSD's municipal wastewater treatment piant in Martinez, California is an activated
sludge facility with a rated capacity of 45 million gallons per day (MGD). Wastewater fiow
through the plant averages approximately 38 MGD (dry weather flow), consisting of
approximately 98 percent domestic and two percent industrial or commercial wastewater.
The plant serves 350,000 people in Central Contra Costa County (California).

Primary and secondary siudge from the treatment piant are combined and gravity thickened,
prior to dewatering; lime and a polymer material are added to the sludge during the
thickening process to enhance its settiing characteristics. The thickened sludge is dewatered
by centrifuges to approximately 20-25 percent dry solids. Typically, 185 tons per day
(wet basis) of sludge are generated.

The plant is equipped with two Envirotech/BSP multiple hearth incinerators, each with a
design capacity of 10 tons/hr (wet basis). Only one of the incinerators is on-line at a given
time, operating on a continual basis (24 hours/day). The incinerators oonulh 11 hearths
each, with the top hearth serving as an afterburner. Ten of the hearths are equipped with
burners (four per hearth), which can fire natural gas and/or landfill gas; fuel oil is
utilized as a back-up fuel. The ash is disposed of in a landfill. Cooling air is provided to the
rotating, center shaft of the incinerator to protect the shaft from heat-induced failure. The
cooling air passes through the center of the shaft and is either discharged 1o atmosphere
through the stack, or partially recycled to the Hearth #9 chamber as pre-heated
combustion air. Use of the shaft cooling air for combustion air is modulated with a damper.

Exhaust gases from the incinerator are passed through an Envirotech multiple cyclone dry
scrubber; collected ash is returned to the incinerator for further burning and/or discharge.
After exiting the scrubber, the exhaust gases are passed through a Zum waste heat boiler
which produces steam for in-house use. Boiler exhaust gases are then passed through a wet
scrubber manutactured by Krebs Engineers. The scrubber contains a venturi quench section
followed by & spray baffle chamber. It utilizes a total of approximately $00 galions per
minute of treatment plant effiuent (non-chiorinated) as the scrubbing medium, the
majority of which is passed through both sections of the scrubber prior 1o disposal.

Scrubber exhaust gases then pass through an induced draft fan and are discharged to the
atmosphere through the exhaust stack at a height of approximately 10 feet above the roof
line. Schematic diagrams of the incinerator, the exhaust gas treatment system, and the wet
scrubber water supply/disposal system are presented in Appendix I.



3.0 TEST PROGRAM/OPERATING CONDITIONS

Source emission testing was conducted on the Incinerator #2 exhaust stack during the period
from April 10 to 13, 1990. Testing was performed to determine emissions of the following

pollutants:
» Hydrochloric Acid

* Formaidehyde

e Benzene

* Vinyl Chloride

* Particulate Matter

* Metals (12)

« PCDD/PCDF Compounds (15)
* PAH Compounds (16)

« Carbon Monoxide (CO)

* Total Hydrocarbons (THC)

Testing for each parameter was performed in triplicate, with the exception of the
PCDD/PCDF/PAH compounds, for which four tests were conducted, and the CO and THC
levels, which were monitored continuously during all tests. Specific test intervals are
summarized in the test schedule presented in Table 1.

Testing was generally performed during normal incinerator operating conditions. Sludge
feed rates typically averaged between 1.5 and 1.7 tons per hour (tph, dry basis) during the
tests; the sludge contained between 21 and 25 percent solids. Landfill gas was utilized as the
auxiliary fuel.

Unstable incinerator operations were observed during Test 8; in particular, variations in
the moisture content of the siudge caused temperatures in the upper hearths of the
incinerator 1o fluctuate considerably. An additional test (Test 10) was therefore performed
on the following day during more stable operating conditions.

incinerator operating data, including hearth temperatures, fumnace draft, shaft rotation rate,
and scrubber pressure drop were logged by plant personnel during the testing. In addition,
stack gas opacity and furnace oxygen content were continuously monitored and recorded
throughout the tests. Siudge feed rate and moisture content data were generally logged at
two-hour intervals during the tests. These data are presented in Appendix I.



4.0 TEST METHODS

Testing was performed in accordance with Environmental Protection Agency (EPA) and
California Air Resources Board (CARB) methods. The sampling and analytical techniques
are described briefly below.

4.1 HCi Testing

HCI emission testing was performed in accordance with CARB Method 421. Sampling was
performed isokinetically using 24-point traverses, per CARB Method 1 requirements. A
one-hour sampling interval (per test run) was utilized to collect the samples. Once
collected, the sampies were analyzed for HCI using ion chromatography/conductivity
detection.

Formaldehyde emission testing was oconducted in accordance with CARB Method 430.
Sampling was performed at a single point near the center of the exhaust stack. Sampling was
performed at a constant rate of approximately 0.5 liter per minute (lpm) using a high
vacuum diaphragm pump/critical orifice assembly. Test durations of 80 minutes were
employed. Collected samples were analyzed using high performance liquid chromatography.
all samples were analyzed within seven days of collection.

Benzene and vinyl chloride emission testing was conducted in accordance with CARB Method
410A. Sampling was performed at a single point near the center of the exhaust stack.
Exhaust gas sampiles were collected in a tedlar bag; sampling was performed continuously
throughout a 50-minute (approximately) test duration at a sampling rate of lpproxlmately
0.1 ipm. Collected sampies were analyzed for benzene and vinyl chioride using GCIMS all
samples were analyzed within 48 hours of collection.

The formaidehyde and benzene sampling was performed concurrently with the HCI sampling;
supporting data ocollected during these tests (i.e., stack gas flow rate, molecular weight)
were utilized to determine the formaldehyde and benzene emission rates (gmvhr).
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Particulate and metals emission testing was performed in accordance with the EPA Dratt
Multiple Metals Method (dated August 28, 1988). Sampling was performed Isokinetically
using 24-point traverses, per CARB Method 1 requirements. A two-hour sampling
interval (per test run) was utilized to collect the un';plos. Once coliected, the front-haif
fraction (i.e., filter and probe rinse) of the samples was analyzed gravimetrically to
determine total particulate emissions. The samples were then analyzed for the 11 metals
listed below using inductively coupled plasma (ICP) or atomic absorption (AA)
spectroscopy. Front- and back-half fractions were analyzed separately.

Arsenic Beryllium

Cadmium Chromium (Total)
Copper Lead

Manganese Mercury

Nicke! Selenium

Zinc

Hexavalent chromium testing was performed in accordance with CARB Method 425 (draft;
July 10, 1988). Sampling was performed isokinetically using 24-point traverses, per
CARB Method 1 requirements. A two-hour sampling interval (per test run) was utilized to
collect the samples. Once collected, the samples were analyzed for hexavalent chromium
colorimetrically. The front- and back-half fractions were combined prior to analysis. The
samples were analyzed within 48 hours of collection.

4.4 PCDD/PCDF and PAH Testing

PCDD/PCDF and PAH emission testing was performed in accordance with CARB Methods 428
and 429. Sampling was performed utilizing a Modified Method 5 sampling train, with XAD-
2 resin employed as the sorbent. Front-half (probe rinse and filter) and back-half
(condenser rinse and resin trap) samples were combined and analyzed utilizing high

resolution gas chromatography/mass spectrometry (HRGC/MS). Quantification was
provided for the following compounds:

PCDD/PCDF:

23,78 TCDD 23,78 TCDF
1,23.7,8 PeCDD 1,2,3,7,8 PeCDF
1,2,3,4,7,8 HxCDD 2,3,4,7,8 PeCDF
1,2,3,6,7,8 HxCDD 1.23.4,7,8 HxCDF
1,2,3,7,8,9 HxCDD 1,23,6,7,8 HxCDF
1,2,3,4,68,7,8 HpCDD 2,3,48,7,8 HxCDF
Total TCOD, TCDF 1,2,3,7,8,9 HxCDF
Total PeCDD, PCDF 1,2,3,4,6,7,8 HpCDF
Total HxCDD, PCDF 1,2,3,4,7,8,9 HpCDF

Total HpCDD, PCDF
Total OCDD, PCOF
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PAH Compounds:
Naphthalene
Aocsnapthene Fluorene
Phenanthrene Anthracene
Fiuoranthene Benzo(a)anthracene
Chrysene Banzo(b)fiuoranthene
Benzo(k)fluoranthene Benzo(a)pyrene
Pyrene indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene Benzo(g,h,l)perylene

®

4.5 CO and THC Monltoring

CO and THC concentrations were monitored in accordance with Callfornia Air Resources
Board (CARB) Method 100 using the following instrumentation:

co Thermo Electron Company (TECO) CO analyzer (Model 48)
T™C Ratfisch Instruments THC analyzer (Model RS-55)

Sampling was performed at a single point near the duct centroid. A condenser and glass wool
filter were incorporated into the CO sampling train for conditioning of the sample gas (i.e.,
particulate and moisture removal). A heated sampling line was utilized in conjunction with
the THC analyzer to prevent condensation of the gas stream upstream of the analyzer. THC
concentrations were measured on a wet basis and corrected to dry conditions using the
moisture content of the stack gas; THC levels were quantified as methane.

4.6 General

integrated stack gas sampies were collected and analyzed for %CO2, and %0z utilizing an
Orsat apparatus (CARB Method 3). These data were used 1o determine stack gas molecular
weight. '

Sampling ports were located in the 41 inch diameter stack at a point 16 feet (4.7
diameters) downstream of a bend in the duct and 5 feet (1.5 diameters) upstream of the
stack discharge. The stack was equipped with two test ports which were sultable for
isokinetic sampling (i.e., HCI, particulate/metals, PCDD/PCOF/PAH); the ports were
positioned 90 degrees apart. A third port, used to coliect the formaidehyde and
benzene/vinyl chioride samples, was located approximately four feet upstream of the ports
used for isokinetic sampling; this port was aiso used for the CO and THC monltoring.

A preliminary velocity/cyclonic fiow traverse of the exhaust stack was conducted in
accordance with CARB Methods 1 and 2, prior 1o the start of testing. These measurements,
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as presented in Appendix II, confirmed the acceplability of the test sites (l.e., cyclonic fiow
was not present). Sketches of the stack configuration and traverse point locations are
presented in Appendix Il. A more detalled discussion of the test methods is presented in
Appendix 1., '

4.7  Test Equipment Calibration

All test equipment was calibrated either prior to or during use in the fiekd. The CO and THC
monitors were calibrated with cylinder gases of known concentration immediately before
and after each test period. The dry gas meter/orifice modules were calibrated immediately
prior to and following the test program. Pitot tubes were also calibrated prior 1o use in the
field and were visually inspected for damage during the test program. All thermometers,
thermocouples, and temperature read-outs are routinely calibrated at six-month intervals,
or immediately following any damage/repair. A post-test QA check of the thermocouples was
also performed. Calibration data are presented in Appendix V.




§.0 RESULTS AND DISCUSSION

Test results are summarized in Tables 2 through 8 and are discussed below. Supporting
field data and calculations are presented in Appendix V, while laboratory data are
summarized in Appendix VI. )

5.1 HCl Emiasion Data (Table 2)

HCI emissions, as presented in Table 2, ranged from 15.5 1o 20.3 gm/hr and averaged 18.0
gm/hr. Normalized to sludge feed rate, emissions averaged 10.8 gm/ton (dry).

5.2

Referring to Table 3, formaldehyde emissions ranged from 0.9 to 3.2 gnvhr, averaging 2.1
gm/hr.  Normalized to sludge feed rate, emissions averaged 1.2 gm/ton (dry). Benzene
emissions averaged 0.5 gm/hr during Tests 2 and 3 and were less than 0.4 gmvhr during
Test 1. Normalized to sludge feed rate, emissions averaged 0.3 gm/ton, dry (Tests 2 and 3).
Viny! chioride emissions were below the detection limit (0.3 gm/hr, or 0.2 gm/ton (dry))
during all three tests. '

5.3 Padiculate and Metals Emission Data (Tahles 4 and 5)

As presented in Table 4, particulate emissions from the exhaust stack were relatively
consistent from test to test, ranging from 0.63 to 0.69 Ibs/hr and averaging 0.67 Ibs/hr.
Normalized to sludge feed rate, emissions averaged 0.42 lbs/ton (dry), or approximately
32 percent of the BAAQMD permissible rate (1.3 Ibs/on).

Referring to Table 5, emissions of the majority of metals averaged less than 1 gmvhr;
exceptions included copper (1.5 gm/hr), manganese (4.5 gm/hr), mercury (2.3 gm/hr),
and zinc (53 gms/hr) emissions. Beryilium and hexavalent chromium emissions were
below detection limits during all three tests.

As expectected, the metals were coliected predominantly in the front-half of the sampling
train (i.e., on the filter or in the probe); chromium, zinc, manganese, and mercury were
determined to be present in the back-half of the sampling train as well.

The blank sampie contained some of the metals of interest (i.e., arsenic, chromium,
manganese, selenium, and zinc). Blank quantities of arsenic, zinc, manganese, and selenium
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were low with respect to sample quantities (i.e., less than 20 percent); the blank quantity
of chromium averaged approximately 30 percent of sampie quantities. The source of the
blank-contained metals is not known, although it is believed to be attributable to background
sources (e.g., the filter, reagents, soivents) and/or contamination. The data presented in
Table 3 are not corrected for the blank-contained quantities.

As was noted in the particulate emission data, emissions of the metals were generally
consistent from test to test. Manganese emissions were the most variable, ranging from less
than 1 gm/hr (Test 6) to approximately 10 gm/hr (Test 4). The majority of the
manganese was determined to be present in the back-half of the sampling train (i.e.,
Container D), particularly for the Test 1 sample. Considering that manganese is utilized in
the back-half of the sampling train to collect mercury', it is possible that the source of the
back-half manganese may be the impinger solution. Manganese was not determined to be
present in the back-half fraction of the field blank.

Test 6 zinc emissions were approximately five times the Test 4 and 5 emissions. Review of
the laboratory data (refer to Appendix VI) reveals that the majority of the zinc found in the
Test 6 samples was in the Container B sample (the nitric acid rinse of the front-half of the
sampling train); in contrast, the zinc quantity in the Test 6 Container A sample was not
significantly higher than Tests 4 and 5. The Test 6 zinc emissions are therefore considered
biased upward; contamination of the Test 6 B sampie is suspected.

5.4 PCDD/PCOF and PAH Emission Data (Tables & and 7)

As presented in Tables 6A and 6B, emissions of all of the PCDD and PCDF compounds of
interest were below detection limits during all four tests. Detection limits ranged from 0.3
(HxCDF) to 1.9 ug/r (OCDD); normalized to sludge feed rate, the detection limits ranged
from 0.2 to 1.2 ug/ton (dry). Total PCDD emissions averaged less than 5.7 pg/hr (3.8
rg/ton, dry), while total PCOF emissions averaged less than 4.1 ug/hr (2.7 pg/ton, dry).
Blank quantities were aiso below detection limits for ali compounds.

! As per method specifications, 100 milliiers of potassium permanganate (KMnO4) in a sulfuric
acid solution is placed in the fourth impinger of the sampling train (refer to Appendix II).
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Similarly, emissions of all of the PAH compounds were below the detection limit (0.4 10 0.6
mg/hr, or 0.3 1o 0.4 mg/ton) during all four test runs, with the exception of naphthaiene
(refer to Table 7). Relatively high levels of naphthalens were determined to be present in
ali four samples as well as the field biank!. The naphthalene data should therefore be
considered suspect. Background quantities have been observed in similar blank samples
previously submitted for analysis and although the souroo of the naphthalene is not known,

it is suspected to be an impurity and/or a by-product of the break-down of the XAD-2
resin2,

As previously noted, relatively unstable incinerator operating conditions were noted during
Test 8 and therefore, an additional test (#1 0) was conducted during normal operations.
Review of the data presented in Table 6 and 7 reveals that the unstable operating conditions
did not impact observed emissions.

5.5 IHC and CO Emission Data (Tabie 8)

As presented in Table 8, THC concentrations ranged from 9 to 17 ppm (as methane),
avefaginq 12 ppm; corresponding THC emission rates averaged 0.6 Ibs/hr (0.4 lbs/ton,
dry). These data agree with published smission factors for these types of sources3. CO
levels were more variable, ranging from 25 to 74 Ppm and averaging 50 ppm;
corresponding CO emission rates averaged 4.3 lbs/hr (2.7 ibs/ton, dry).

The data do not indicate that a correlation exists between the levels of THC and/or CO levels
observed in the exhaust gas and emissions of the air toxics of interest (i.e., PCOD/PCDF,
PAH, formaldehyde, benzene, viny! chioride).

1 The fieid blank sample contained 810 ug of naphthalene, while the quantities determined to be

pnuntintho'l’m1thmagh4umplunngodmm28lo1oongporunpb(nhrbm
laboratory data presented in Appendix VI).

2 XAD is 1,4-divinyl benzene; 1,2-divinyl benzene (an impurity) can react to form
naphthaiene.

3 1 Ibnon (AP-42).
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5.6 General

Other than noted, no sampling problems were encountered during the test program.
Isokinetic sampling conditions were maintained during the HCI, metals, hexavalent
chromium, and PCDD/PCDF/PAH tests, with isokinetic percentages within the aliowable

100 + 10% during all tests (refer to Appendix V). Calibrations of the monitors performed
before and after each test period were in agreement (within 2 percent).



Table 1: Summary of the Test Schedule
Sludge Feed
Test ID - Date Test Times Parameters Rate (tph1)
1 - 4/10/90 1138-1245 HCi, CO, THC 1.7
1138-1238 Formaldehyde
1139-1229 Benzene, Vinyl Chioride
2 - 4/10/90 1357-1505 HCI, CO, THC 1.6
1357-1457 Formaidehyde
, 1357-1447 Benzene, Vinyl Chioride
3 - 4/10/90 1554-1702 HCl, CO, THC 1.7
1554-1654 Formaidehyde
3B - 4/10/90 1653-1730 Benzene, Viny! Chioride 1.7
4 - 4/11/90 1027-1240 Particulate, Metals (11) 1.7
Hex. Chromium, CO, THC
5 - 4/11/90 1410-1621 Particulate, Metals (11) 1.6
Hex. Chromium, CO, THC
6 - 4/12/90 0833-1050 Particulate, Metais(11) 1.5
Hex. Chromium, CO, THC
7 - 4/12/90 1219-1546 PCDD/PCDF, PAH, CO, THC 1.5 ]
8 - 4/12/90 1645-2005 PCDD/PCDF, PAH, CO, THC 1.5
8 - 4/13/90 1010-1340 PCDD/PCDF, PAH, CO, THC 1.5
10 - 4/13/90 1455-1823 PCDD/PCDF, PAH, CO, THC 1.5

' Dry basis.
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Table 2: Summary of Results - HCI Emissions

Test # (Date; Siudge Feed HCI Emissions

Times) Rate (tph)? (mg/dsem) _ (gm/hr) (gm/ton)
1 (4/10/90; 1.7 0.47 18.5 9.1
1138-1245)

2 (4/10/90; 1.6 0.55 18.3 11.4
1357-1505)

3 (4/10/90; 1.7 0.60 20.3 12.0
1554-1702)

Average 1.7 0.54 18.0 10.8




Source Test Repont:
CCC8D - Incinerator 02 Exheust
. Qaleon Preject No. SE-034

Table 3: Summary of Results - Formaldehyde, Benzene, and

Vinyl Chloride Emissions
Test # (Date; Siudge Feed . Emissions
Times) Rate (iph)! Parameter (ppb) {(gm/hr)  (gm/ton)
1 (4/10/90; 1.7 Formaidehyde 80 3.2 1.9
1138-1238) Benzene <4 <04 <02
Vinyl Chioride <4 <03 <02
2 (4/10/90; 1.6 Formaidehyde 21 0.9 0.6
1357-1457) Benzene 5.5 0.6 0.4
Vinyl Chiloride <4 <03 <02
3 (4/10/90; 1.7 Formalidehyde 49 2.1 1.2
1554-1654; Benzene 3.8 0.4 0.3
1653-1730)2 Viny! Chiloride <2 <02 < 0.1
Average 1.7 Formaidehyde 50 2.1 1.2
Benzene3 4.7 0.5 0.3
Vinyl Chioride <3 <03 < 0.2
1 Dry Basis

coliected from 1853-1730. _
3 Average values do not include Test 1 emissions, which were below the detection kimit.

Formaldehyde sampling was performed from 1554-1854, while the benzene and vinyl chioride sample was



-

Source Test Report
CCC8D - Incinersior 52 Exhaust
Gaison Project No. SE-034

Table 4: Summary of Results - Particulate Emissions
" Test # (Date; Siudge Feed Particulate Emissions Percent of
Times) Rate (tph)1 (gr/dscf) (lbs/hr) (ibs/ton) | Permissible2
4 (4/11/90:; 1.7 0.0043 0.69 0.41 32
1027-1240)
5 (4/11/90; 1.6 0.0041 0.69 0.43 33
1410-1621)
6 (4/12/90; 1.5 0.0037 0.63 0.42 32
0833-1050)
Average 1.6 0.0040 0.67 0.42 32
1 Dry basis.

2 1.30 Ibston(dry); BAAQMD Reg. 10, Rule 13.
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Table 8: Summary of Results - THC and CO Emissions

Test ID (Date; Siudge Feed T™HC! Carbon Monoxide
Times) Rate (tph)2] ppm__ Ibs/hr ibs/ton2] ppm _ Ibs/hr ibg/ion2|
1 - 4/10/90 1.7 13 0.6 0.4 35 2.9 1.7
(1138-1245)
2 - 4/10/90 1.6 9 0.4 0.3 74 6.3 3.9
(1357-1505)
3 - 4/10/90 1.7 10 0.5 0.3 26 2.3 1.3
(1554-1702) : '
4 - 4/11/90 1.7 11 0.5 0.3 29 2.4 1.4
(1027-1240)
5 - 4/11/90 1.6 10 0.5 0.3 57 4.8 3.0
(1410-1621)
6 - 4/12/90 1.5 13 0.6 0.4 61 5.3 3.5
(0835-1050)
7 - 4/12/90 1.5 14 0.7 0.4 51 4.3 2.9
(1219-1546)
8 - 4/12/90 1.5 11 0.5 0.3 71 6.0 4.0
(1645-2005)
9 - 4/13/90 1.5 16 0.8 0.5 59 49 3.3
(1010-1340)
10 - 4/13/90 1.5 17 0.8 0.6 393 3.3 2.2
(1455-1823)
Average 1.6 12 0.6 0.4 50 4.3 2.7
1 As methane.
2 Dry basis.
3 . Average level monitored from 1455-1744; CO leveis exceeded 200 ppm from 1744-1823.




e e e e e am am o e a w wil

APPENDIX I: PROCESS OPERATING DATA
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Figure 1-2: The Wet Scrubber Water Supply/Disposal System
- Flow Diagram
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Incinerator Operating Data - HCl, Benzene,
Vinyl Chloride, and Formaldehyde Tests
(4/10/90)
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APPENDIX Il: STACK CONFIGURATION AND
. TRAVERSE POINT LOCATIONS




SELECTIOM OF SAMPLING SITES AND

NUMBER OF TRAVERSE POINTS

PARTICULATE TRAVERSES

L]
OUCT DIAMCTIAS UPSTRLAM S ROM FLOW OISTURBANCE (DISTANCE Al

. 10 1.3 2.0 s
» T T T I T T T
£ UCHLR NUMELA 13 FOR DisTURsANCE
- RECTANGULAR STACKE OA BUCTL I
H b ot [Seasumenent| =
o °i Sl 114
o
= ' .
s .
S e -
=> .
3 34 or 25 kommmcz
= 2 S
3 3 p— -
16 3Pick DIAMETER D 0.61 m (36 it
] 12
10 p= . -
g. @ PROM POINT OF ANT TYPC OF L $ore
OISTURSANCT (BEND, E2PANSION, CONTRACTION, £1C.)
STACK DIAMCTEIR © 0.30 TO 0.6 m (1324 lad
. ! 1 ] 1 ) 1 !
2 3 rl s s 7 s N 0

DUCT DLAMETLAS OOWNITREAM FACM PLOW D!SWRWCI.IDB?M! L4

Figure 1:1. Minimum number of traverss paints 3¢ particulates Tavennes

{Method 1.— Figure 1-1 ravised by 48 FR
45035, September 30. 1883]

Whenever sufficient straight stack or duct is available, the sampling site
is located at least 8 stack diameters downstream and at least 2 stack di-
ameters upstream from any flow disturbance such as a bend or an elbow or a
fan. In situations where the above criteria cannot be met, the number of
.traverse points is increased according to the above graph.

For circular stacks, the traverse points are located on two diameters, the
traverse axes dividing the stack cross-section into equal parts.

For rectangular stacks, the cross-section is divided into equal arezs, such
that the ratio of "‘the length to width of the rectangles formed, is between
1 and 2. The traverse points are located at the center of each area.



Traverse Point Locations (Circular Stack):

Stack Identification: Incinerator #2 Exhaust
Stack Diameter: 41 inches
Sampling Locations: 4.7 diameters downstream

1.5 diameters upstream

Minimum Number of Traverse Points

as Specified by CARB Method 1: 24
Number of Traverse Points Sampled: 24
Traverse Point Distance From
Number Inside Wall (Inches)
1 1.0!
2 28
3 48 )
4 73
5 103
6 14.6
7 264
8 30.8
9 33.7
10 36.2
11 38.3
12 40.01

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

1 Adjusted in accordance with CARB Method 1, Section 2.3.1.1.
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CYCLONIC FLOW DETERMINATION

pant: __(LC SO . stack: __( Mop ) ,Sggk

Traverse | Velocity Head | Degrees Deviation || Traverse | Velocity Head | Degrees Deviati
Point No. | aP, inches H20 | From Reference o || Point No. | aP, inches H,0 F‘rgm Refe::n::ua
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APPENDIX lll: SAMPLING AND ANALYTICAL
METHODS



(3 Galson

Laboratories
LABORATORY ANALYSIS REPCRT
gt
yracu Client: COCSD
oo mog Task Nmber: 90042315 Job Number: SEOLL
Location: NS Date Sampled: 04,/10-12/90
Lab ID: J9299AC J92998 J9299D J9299E
Client ID: TEST 6 TEST 6 TEST 6 TEST 6 TEST 6
CONTAINER A/C ONTAINER B ONTAINER D QINTAINER E TOIAL
MERCURY TOTAL UG <0.8 1.3 24 260 285.3
Method(s): EPA DRAFT METHOD 8/28/89 METHOD EMISSIONS

FROM HAZARDOUS WASTE AND SIMILAR cnnsnm
PROCESSES.

(<) - Less Than Footnotes: NO BLANK CORRECTIONS NEEDED.

M - Cubic Meter mte.
MGM? - Milligrams Per Cubic Meter
PPM - Parts Per Million

UG - Micrograms

NG - Nanograms

BL - Blank

MG - Milligrams s.i:nittod DS,
L - Liters by%? W
4-MAY-1990

A avision of Galson Techrical Services. inc.
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SAMPLING AND ANALYTICAL METHODS:

Formaldehyde emission testing was conducted in accordance with California Air Resources Board
Method 430. The sampling train shown on the following page was utilized to collect the samples.
Exhaust gases are drawn through a glass probe followed by two impingers containing 15
milliliters (each) of absorbing solution (2,4-dinitrophenylhydrazone, DNPH). Sample flow rate
is regulated by a critical orifice/high vacuum pump assembly.

The DNPH solution is formulated within 48 hours of sampling. Sampling is performed at a single
point in the exhaust stack/duct at a constant flow rate (i.e., approximately 1.0 liter per minute).
The sampling rate is determined prior to each test period with a soap bubble flow meter; sample
gas temperatures (at the critical orifice), rotameter readings, and pump vacuum are recorded at
approximately 5 to 10 minute intervals during the testing.

At the end of the test interval, the sampling rate is again determined with the bubble meter. The
solution is then transferred to a sample bottie, along with a small volume of rinse
(approximately 5 milliliters of the DNPH). The samples are packaged (on ice) for shipment to
the laboratory. :

in the laboratory, the solution is extracted and the derivative is analyzed using high performance
liquid chromatography (HPLC), coupled with ultraviolet (UV) absorption detector (at 360
nanometers). Quantification is provided by comparing the sample response with laboratory-
prepared standards of formaldehyde. A field blank is prepared and analyzed in conjunction with
the samples to determine if sample contamination occurred. The samples are extracted within
seven days of collection. , i
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SAMPLING AND ANALYTICAL METHODS:
BENZENE AND VINYL CHLORIDE EMISSIONS -
CARB METHODS 410A AND 106

Benzene and vinyl chloride emission testing was conducted in accordance with California Air
Resources Board Methods 410A and 106, respectively. The sampling train shown on the
following page was utilized to collect the samples.

An Integrated sample of the exhaust gas is collected in a tedlar bag. Sample gas Is drawn through a
stainless steel probefintegrated particulate filter (glass wool plug) assembly and through an
empty impinger which serves to condense moisture. The gas then passes through teflon tubing and
into a 10-liter tedlar bag. The bag is retained in a rigid, leak-free container (i.e., lung
sampler) which is evacuated at a constant rate of approximately 0.2 lpm. The sampling system s
leak tested prior to use.

Following sampling, the bag is labelled, sealed, and transferred to a storage container. Exposure
to sunlight Is minimized. The sample is then transferred to a laboratory where it is analyzed for
benzene and vinyl chloride using gas chromatography/mass spectrometry (GC/MS).
Quantification Is provided by comparing the sample response with laboratory-prepared
standards. A field biank (nitrogen) is prepared and analyzed in conjunction with the samples to
determine if sample contamination occurred. Sample analyses are performed within 48 hours of
collection.
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SAMPLING AND ANALYTICAL METHODS:
DETERMINATION OF PARTICULATE AND HETALS (11) EMISSIONS -

Particulate and metals emission testing was performed in accordance with the Environmental
Protection Agency (EPA) Draft Multiple Metals Method (dated August 28, 1989), respectively.
Sampling equipment manufactured by Research Appliance Corporation (RAC) and Nutech
Corporation was utilized to collect the samples. A schematic of the sampling train is shown on the
following page. Velocity pressure of the stack gas Is measured with a Stausscheibe-type pitot tube
connected to an inclined gauge manometer. Isokinetic sampling rates are calculated using a
nomograph and sample flow rate is regulated accordingly by adjusting the pressure drop across a
calibrated orifice. Total sample volume is measured with a dry gas meter. Direct thermocouple
read-out is provided for stack gas, impinger effluent, probe, sampling box, and gas meter
influent and effluent temperatures. Emissions of the following metals were determined:

Arsenic Beryllium
Cadmium Chromium (Total)
Copper Lead

Manganese Mercury

Nickel Selenium

Zinc

Stack gases are drawn through a glass nozzle and a heated, glass-lined sampling probe, prior to
passing through a pre-weighed, 85 millimeter glass fiber filter (for particulate collection). The
filter, which meets CARB specifications for removal efficiency, is maintained at 250°F. The
gases are then bubbled through a series of five impingers in an ice bath. The first two impingers
each contain 100 milliliters (mis) of a nitric acid/hydrogen peroxide salutlon1 the third
impinger is empty; the fourth impinger contains 100 mis of a potassium permanganate/sulfuric
acid solution2; the fifth impinger contains 200 grams of indicating-type silica gel. )

Foliowing the completion of sampling, the filter is recovered and transferred to a storage
container (Container C); the probe, nozzle, and filter holder are rinsed (and brushed) with
acetone (Container A), and then rinsed (only) with the nitric acid/hydrogen peroxide solution
(Container B). The volume of solution in the first, second, and third impingers is measured and
transferred to Container D; these impingers (and connecting glassware) are then rinsed with the
nitric acid/hydrogen peroxide solution and the rinses are added to Container D. The volume of
solution in the fourth impinger is measured and transferred to Container E; this impinger is then
rinsed with the potassium permanganate/sulfuric acid solution and transferred to Container E.
Lastly, the silica gel in the fifth impinger is transferred to Container F.

1 5%HNO3/10%H202.
2 4%KMnO4/10%H2S04



SAMPLING AND ANALYTICAL METHODS: :
DETERMINATION OF PARTICULATE AND METALS (11) EMISSIONS -

in the laboratory, the acetone rinse sample (Container A) is poured into a pre-cleaned, pre-
weighed beaker and evaporated to dryness. The filter (Container C) and beaker are then placed in
a dessicator for conditioning, prior to weighing. After weighing, the filter is added to the beaker
and the samples are digested; following digestion, the Container A/C, Container B, and Container D

samples are concentrated and analyzed (separately) for each metal using the following
instrumentation: )

Metal Instrument

Arsenic Atomic Absorption (Graphite Furnace)
Beryllium Inductively Coupled Plasma

Cadmium Inductively Coupled Plasma
Chromium Inductively Coupled Plasma

Copper Inductively Coupled Plasma

Lead Atomic Absorption (Graphite Furnace)
Manganese Inductively Coupled Plasma

Mercury Atomic Absorption (Cold Vapor)
Nickel Inductively Coypled Plasma

Selenium Atomic Absorptioh (Graphite Furnace)
Zinc Inductively Coupled Plasma

The Container E sample (i.e., potassium permanganate/sulfuric acid solution) is first filtered and
the filter is washed with permanganate. An aliquot of the filtrate is then analyzed for mercury
(only) in accordance with CARB Method 101A (cold vapor atomic absorption), following the
addition of potassium permanganate, nitric acid, and sodium chioride hydroxylamine.

The pre-weighed silica gel sample (Container F) is re-weighed and summed with the increase in
impinger contents to determine the total volume of water condensed.
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SAMPLING AND ANALYTICAL METHODS:
HEXAVALENT CHROMIUM EMISSIONS - CARB METHOD 425

Hexavalent chromium emission testing was performed in accordance with California Air
Resources Board (CARB) Method 425 (amended, January 11, 1990). A schematic of the
sampling train is presented on the following page. Velocity pressure of the stack gas is measured
with a stausscheibe type pitot tube connected to an inclined gauge manometer. Isokinetic sampiing
rates are calculated using a nomograph and sample flow rate is regulated accordingly by adjusting
the pressure drop across a calibrated orifice. Total sample volume is measured by a dry gas
meter. Direct thermocouple read-out is provided for stack gas, impinger effluent, probe,
sampling box, and the gas meter influent and effluent temperatures.

Stack gases are drawn through a glass nozzle, probe and oven assembly (non-heated) and bubbled
through two impingers in series, each containing 100 milliliters of 0.1 N sodium hydroxide
(NaOH) solution. Stack gases are then drawn through an empty impinger (for droplet/mist
knockout) followed by an 85mm teflon-impregnated fiberglass filter (Pallflex Products
#T60A20) meeting CARB specifications for removal efficiency. The sample gas then passes
through a fourth impinger containing 300 grams of indicating silica gel, prior to entering the
metering system.

Following the completion of sampling, the volume of the solution in the impingers is measured;
the implnger contents and the rinse solution (0.1 N NaOH) are transferred to a storage container
(Container #1). The filter is also removed and transferred to Container #1. The probe liner,
sampling nozzle, filter holder, and connecting glassware are rinsed with 0.1 N NaOH, and the
rinse is added to Container #1. The entire sampling train is then rinsed with 0.1 N nitric acid
and the rinse is transferred to Container #2. Lastly, the silica gel in the fourth impinger is
transferred to Container #3. -

In the Iaboratory. the total volume of the Container #1 sample is measured. An aliquot of the
sample is transferred to a beaker and acidified to a pH of approximately 1 (with 6 N sulfuric
acid). After the addition of diphenylcarbazide (allowing approximately 10 minutes for color
development), the sample is filtered and the absorbance is measured with a spectrophototmeter at
a wavelength of 540 nm. The absorbance of the sample is compared with solutions of known
amounts to determine sample quantities. Field and laboratory (internal) blank samples are
prepared and analyzed in conjunction with the samples to account for potential contamination
and/or background levels. A second aliquot of the Container #1 solution is analyzed for total
chromium using flame atomic absorption spectroscopy (AAS). The Container #2 solution is
similarly analyzed for total chromium using AAS. The pre-weighed silica gel sample (Container
#3) is re-weighed and summed with the increase in impinger contents to determine the total
volume of water condensed.
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METHOD FOR THE DETERMINATION OF

POLYCHLORINATED DIBENZO-P-DIOXINS/DIBENZOFURANS
AND POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS
(CARB METHODS 428 AND 429)

Sampling and analysis for polychlorinated dibenzo-p-dioxins/dibenzofuran (PCDD/PCDF), and
polycyclic aromatic hydrocarbon (PAH) emissions was performed in accordance with the
California Air Resources Board (CARB) Methods 428 and 429. Stack gas samples were collected
utilizing Modified Method 5 (MMS) procedures; a schematic of the train is shown on the following
page. Velocity pressure of the stack gas is measured with an S-type pitot connected to an inclined
gauge manometer. Isokinetic samﬁling rates are calculated using a nomograph, with sample
flowrate regulated by ad]ustinq the pressure drop across a calibrated orifice. Total sampie
volume is measured by a dry gas meter. Dial thermometers and/or thermocouples are employed
to monitor stack gas, probe filter oven, XAD-2 trap effluent, impinger effluent and dry gas meter
influent and effluent temperatures.

Stack gases are drawn isokinetically through a nozzle and heated borosilicate glass probe, and then
through an 85 milimeter diameter glass fiber filter meeting CARB Method 5 specifications for
particulate removal efficiency. Both probe and filter are maintained at 250 + 25°F to avoid
condensation. The sample gas is then drawn through teflon tubing and an ice water-cooled
condenser/solid sorbent trap containing approximately 40 grams of XAD-2 resin. The resin trap
is wrappéd with aluminum foil (to avoid direct exposure to light) and the temperature of the
sample gas is maintained below 68°F at the trap exit. Condensate percolates through the resin and
is collected in a knock-out impinger; gases are then bubbled through a series of three impingers
for additional moisture removal. The second and third impingers each contain 100 ml of deionized
water and the fourth impinger contains approximately 300 grams of indicating silica gel; all
impingers are pre-weighed on-site and placed in an ice bath to achieve a sample effluent
temperature of less than 68°F.

Following the completion of sampling, the filter is removed and transferred to a storage bottle
(Container #2). The probe liner, nozzie and all glassware preceding the filter are brushed and
sequentially rinsed with methanol, benzene, and methylene chloride; the rinses are transferred to
another storage bottie (Container #1). The teflon tubing, condenser, and glassware between the
filtler and resin trap. are then rinsed with methanol, benzene, and methylene chloride; the rinses
are transferred to a storage bottle (Container #3). The XAD-2 resin trap is next removed and
sealed (Container #4). The impingers are then re-weighed to determine the quantity of moisture
condensed; the contents of the knock-out impinger are transferred to a storage container
(Container #5) along with the methanol, benzene, and methylene chioride rinse of the impinger.
The contents of the second and third impinger are transferred to a storage bottle (Container #6)

o



METHOD FOR THE DETERMINATION OF
POLYCHLORINATED DIBENZO-P-DIOXINS/DIBENZOFURANS
AND POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS

(CARB METHODS 428 AND 429)

along with a deionized water rinse of these impingers and all connecting glassware. Lastly, the

silica gel in the final impinger is transferred to a storage bottle (Container #7), completing the
sample recovery process.

Special precautions are taken to avoid sample contamination. All sampling train components
upstream of the silical gel impinger are pre-cleanod in accordance with EPA's Manual of

with special attention paid to removing silicon grease from the glassware joints. All glassware
was then rinsed with methylene chioride prior to use. No grease is utilized in the sampling train
and all gaskets coming in contact with the sample are teflon. Also, sample recovery Is performed
in a clean area away from the emission source (and other potential sources of contamination)
being tested; all (pre-cleaned) sample storage containers have teflon-lined caps. Sampling
reagents (filters and XAD-2 resin) are pre-cleaned via soxhiet extraction and spiked with
surrogate standard compounds. Lastly, a blank train is assembled and recovered in the field; the

blank train is analyzed in conjunction with the samples to document whether contamination
occurred.

Sample containers 1-6 are analyzed for PCDD/PCDF and PAH compounds utilizing high resolution

gas chromatography/mass spectrometry (HRGC/MS). The following homologue groups and
isomers are quantified.

~ PCDD/PCDF;
2,3,7,8 TCDD 2,3,7,8 TCOF
Total TCDD Total TCOF
1,2,3,7,8 PeCDD 1,2,3,7,8 PeCDF
 Total PeCDD 2,34,7,8 PeCDF
1,2,3,4,7,8 HxCDD Total PeCOF
1,2,3,6,7,8 HxCDD 1,2,3,4,7,8 HxCDF
1,2,3,7.8,9 HxCDD 1,2,3,6,7,8 HxCDF
Total HxCDD 2,3,4,6,7,8 HxCDF
1,2,3,4,6,7,8 HpCDD 1,2,3,7,8,9 HxCDF
Total HPCDD Total HxCDF
Total OCOD 1,2,3,4,6,7,8 HpCDF
1,2,3,4,7,8,9 HpCDF
Total HPCOF
Total OCDF



METHOD FOR THE DETERMINATION OF
POLYCHLORINATED DIBENZO-P-DIOXINS/DIBENZOFURANS
AND POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS

(CARB METHODS 428 AND 429)
PAH Compounds:
Naphthalene 2-Methylnaphthalene
2-Chloronaphthalene Acenaphthylene
Acenapthene Fluorene
Phenanthrene Anthracene
Fluoranthene Benzo(a)anthracene
Chrysene Benzo(b)fluoranthene
Benzo(k)fluoranthene Benzo(a)pyrene
Perylene Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene Benzo(g,h,i)perylene

The silica gel sample (Container 7) was re-weighed and summed with the increase in impinger
contents to determine the total volume of water condensed.

In the laboratory, the samples and/or extracts corresponding to Containers 1-6 are combined and
prepared for analysis in accordance with CARB Method 428 procedures. All samples (including
the blanks) are fortified with internal and surrogate standards prior to preparation. Following
sample clean-up steps, the final residue is dissolved in 20 ul of toluene, containing carbon-
labeled Internal standards used for determining recovery efficiencies. The sample was then spiit;
half of the solution was utilized for the PCDD/PCDF analysis, while the other half was used for the

PAH analyses. The instruments and conditions utilized to perform the analyses are summarized on
the folowing pages.

Prior to sample analyses, the mass spectrometer response was initially calibrated with ‘several
standard solutions containing known amounts of the PCDD/PCDF and PAH isomers of interest.” In
addition, a continuing calibration was demonstrated every 12 hours using one of the solutions.

Response factors used for the calculation of the analyte concentrations were obtained from the
daily continuing calibration checks.
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SAMPLING AND ANALYTICAL METHODS:
TOTAL HYDROCARBON EMISSIONS - EPA METHOD 25A

(CONTINUOQUS MONITORING PROCEDURE)

Stack gas concentrations of total gaseous hydrocarbons (THC) were determined in accordance
with the Environmental Protection Agency Method 25A. A Ratfisch Instruments, Lid. (Model RS

- 55) THC analyzer was utilized to perform the testing. Data were recorded using a Linear

Instruments strip chart recorder. A schematic of the sampling train is shown on the foliowing
page.

Stack gases are drawn through the probe and heated sampling line to the analyzer. The
instrument is equipped with an integral heated filter/leak-free diaphram pump and a flame
ionization detector (FID). The sampling rate of the analyzer is approximately 4 Vmin. The FID
is fueled with high purity hydrogen; hydrocarbon-free combustion air is also supplied to the
analyzer. All materials in contact with the sample gas stream are either teflon or stainless steel.

Instrument outputs include an analog signal display and 0 to 1 volt recorder terminals; full scale
responses are selectable in four ranges corresponding to THC concentrations spanning from 0-
10 ppm to 0-500 ppm. The strip chart recorder is connected to the recorder terminals and
continuously records the instantaneous output from the analyzer; subsequent data reduction
includes converting voltage outputs to THC concentrations (based on instrument calibration) and
averaging the concentration data for the time period of interest. Total hydrocarbons are
measured on a wet basis, as methane; concentrations are corrected to dry conditions using the
moisture content of the stack gas. '

Instrument calibration is performed on-site utilizing zero air and methane (in air) certified gas
standards. Prior to the start of testing, the instrument is calibrated directly by introducing each
calibration gas directly to the instrument; a system bias check is then performed by introducing
each gas at the probe/three-way valve assembly. The calibration check is repeated at the

conclusion of the tésting: acceptable performance specifications include a zero/calibration drift
of up to + 3%.
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SAMPLING AND ANALYTICAL METHODS:
CARBON MONOXIDE - EPA METHOD 10

(CONTINUOUS MONITORING PROCEDURE)

Stack gas concentrations of carbon monoxide were determined in accordance with the
Environmental Protection Agency (EPA) Method 10. A gas\‘ correlation non-dispersive infrared
analyzer manufactured by Thermo Electron Corporation (TECO Model 48) was utilized to perform
the testing. The stack gas conditioning system consisted of a glass wool filter and a
condenser/knock-out impinger for particulate and moisture removal. Data were recorded using a

Linear Instruments strip chart recorder. A schematic of the sampling train is shown on the
following page.

Stack gases are drawn through the probe/filter assembly and three-way vaive, followed by the
condenser/knock-out impinger. The sample gas then passes through teflon tubing and into the
analyzer which is equipped with a leak-free diaphram pump; the sampling rate of the analyzer is
approximately 1 Vmin. All materials in contact with the sample gas stream are either teflon or
stainless steel.

The TECO analyzer determines CO concentrations by measuring the absorbance of the sample in the
infrared region. Gas filter correlation is employed to improve the specificity and sensitivity of
the method Instrument outputs include a digital readout and 0-1V recorder terminals; full scale
responses are selectable in ten ranges corresponding to CO concentrations spanning from 0-1
ppm to 0-1,000 ppm. The strip chart recorder is connected to the recorder terminals and
continuously records the instantaneous output from the analyzer; subsequent data reduction
includes converting voltage outputs (i.e., charnt recorder units) to CO concentrations (based on
instrument calibration) and averaging concentrations for the time period of interest.

The instrument is periodically checked for interference from SOy, NOy, and CO,, with a maximum

response of 2% of full scale considered acceptable. Other gases are checked on a case-by-case
basis if they are expected to be present and/or potential interferences.

Instrument calibration Is performed on-site utilizing zero air and a CO in nitrogen certified gas
standard. Prior fo the start of testing, the instrument is calibrated directly by introducing each
calibration gas to the sample gas manifoid; a system bias check is then performed by introducing
each gas at the probe/three-way valve assembly. The calibration check is repeated at the

conclusion of the testing; acceptable performance specifications include a zero/calibration drift of
up to £ 3%.
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SAMPLING AND ANALYTICAL METHODS:CO2, 02, AND
CO CONCENTRATIONS (PERCENT LEVELS)

(CARB METHOD 3)

Stack gas concentrations of CO2, 02, and CO (percent levels) were determined in accordance
with California Air Resources Board (CARB) Method 3. An integrated gas sample was
collected utilizing the sampling train shown below. After evacuating the sampling bag, gas
sample was drawn from the exhaust stack using a squeeze bulb. Multiple point sampling was
performed and an equal volume of sample was collected at each point. A total sampie volume
of approximately 20 liters was collected during the sampling interval. Samples were
analyzed for CO2, 02, and CO (percent levels) utilizing an Orsat apparatus; each sample was
analyzed in duplicate (at minimum). Results are reported to the nearest 0.1 percent.

' '/Probe Flexible Tubing Pinch Clamp
T
Filter
(Glass Wool)
Squeeze Bulb
Flexible Mylar Bag
i File:

Galson [ JOB NUMEER: '
Technical Services, Inc. N/A SE-034 CO2AND 02 YSIS CARB M3. Drwg
2116 Berkeley Way
Berkeley, CA 94704 DATE: DRAWN: Disk:
Tel: (415) 848-0389 CARB METHOD 3
Fax: (415) sas.os38 | 9/7/90 ML SE034
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CALIBRATION DATA
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PRE-TEST CALIBRATION DATA
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Thermocouple Ca'libration Data

Type: M 'D"’I'. (DIAQ

N

M- ?-TO CDM L>

% Deviation

ICE WATER BATH AMBIENT
: Temp .°R Temp .OR
Standard 492 | Standard 532
N\"i b ‘H3 m-5-L 5"3;\
% Deviation O.Z- % Deviation 0.0
Standard 492 Standard S3A
M-5-0 447 m=-5-0 537
% Deviation |.0 % Deviation o-7
Standard Standard
% Deviation % Deviation
B
’ HOT WATER BATH
Temp.°R
Standard 72
M-5~T 6% |
% Deivation 0.0 )
Standard 62
~ M-5-0 6
% Deviation 0.4
Standard
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Thermocouple Calibration Qata . . 7.:%

e . Type/‘r éffac_/ﬂj L | 4.

LA
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Tewp R - B Temp .OR
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442 7=7 §23

. % Deviation
492 - . [ Standara 529
Y9 79 s

% Deviation ' < Deviation.

Standard ‘ Staridard
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)

HOT WATER BATH
0

Temp. R _
Standard - E72 '
7T-7 . é72 -
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Standard &7 2
T-8
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Standard
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Thermocouple Calibration Data

(‘ / . __— : TyPe 52‘4'{!4' 7/#‘»’4@??;
ICE WATER BATH AMBIENT

: Temp.OR Temp .OR
Standard . s Standard $3a

7 . 792 7-) $32

% Deviation 0.4 % Deviation 0.0
415 Standard s3I

LA r-)- : qu 2 r-l ;33
C 3 ation a6 ] % Deviation -2

tandard | ues | Standard S3A

I-3 Hq2 -3 S32

% Deviation o6 % Deviation |
A0

HOT WATER BATH
Temp .OR
Standard GL prik
y id T
% Deivation ol
| Standard 672
; -2 670
% Deviation o3
Standard T2
7.'43 g/
% De\rlat'lon‘ 0.\

w7 July 8%
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= Emmcoupl_e Calibration Data
S ( T;yﬁe: _@Vt’ﬂ bd/[
 ICE WATER BATH AMBIENT
: Tewp .OR . Temp .°R
‘Standard 492 Standard 53
OB~ $9y o8- ST
% Deviation - 0.40 % Deviation o785
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% peviation % Deviation
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% Deviation % Deviation
HOT Masal
Temp .°R
Standard
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Thermocouple Calibration Data

C} | : Tyve:_Over Loy ] ﬁe/mac oga/g
ICE WATER BATH AMBIENT
. Temp .°R . Temp .OR
Standard . 4492 Standard 527
08-1 - 49 ), $as
% Deviation - 0.00 g Deviation O35
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% Devfation % Deviation
Standard Standard
% Deviation 4 Deviption
C . HOT WATER BATH
Temp .°R
Standard T22
oB-/ 72|
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. -§§nd;rd
% Deviation
Standard
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e 7/1@
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| Thermocouple Calibration Data

(

Type:_Lmpifaey
I

ICE WATER BATH AMBIENT
. Temp.OR . Temp.°R
Standard 4q2 Standard 527
L-2 ‘¢ T2 -2 527
% Deviation .00 % Deviation 2,00
Standard Standard :
% Deviation % Deviation
Standard Standard
% Deviation 3 Devi;t‘ion
HOT WATER BATH
Tem.""R
Standard 67
I-2 663 S
% Deivation 0,60
Standard
% Deviation
Standard
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THERMOCOUPLE TEMPERATURE CALIBRATION

ICE WATER BATH

AMBIENT

Standard )
Thermocouple 1= — ‘71

% Deviation
Standard
Thermocouple

% Deviation
Standard
Thermocouple

% Deviation

Temp. °R
+92
#9_3'

0.20

Standard

Thermocouple L =

% Deviation
Standard
Thermocouple

% Deviation-

Standard
Thermocouple
% Deviation

Temp.'°F
53/
529

0.35

HOT WATER BATH

Standard

. Themocoup'leI - V _

% Deviation
Standard
Thermocouple

% Deviation
Standard
Thermocouple

% Deviation

. °R
6 5’5’
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o-1¢
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,/6547779?f
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(Themcouple Calibration Data
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. S ‘,(Type: JAD TYAE
 ICE WATER BATH AMBIENT
: Tewp .OR . Temp .°R
‘Standard 492, Standard S28
% Deviation o.0% .. % Deviation O.19 «’/I
Standard - ‘ Stanclard .
| % Deviation 2 Deviation
Standard Standard
% Deviation 4 Dev‘l_at‘lon
- -
HOT WATER BATH
Temp .°R
Standard £72
-3 b2l -
¢ Defvation 0. 15 %
Standard
1 % Deviation
Standard
% Deviation
Date: ‘7/ 2 3'/ 70
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POST-TEST CALIBRATION DATA
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@ s 589 ) 29 —F2%= i)'

b esed oven sox 00 262 52T 20l
" Toaican__ (/20 o oun: X2




' POST TEST CALIBRATION - DRY GAS METER
Galson e (L3 -/fe?f?feg eI
2118 Sarhsiey Wey Source Meter Box 1025
(( Tok (413) 3400389 Barometric Pressure, in Hg £ Oate T-&~
TEMP. | GAS | _TEMPEI
ﬁ%ﬁéc - e || Tme | Tom [T | Toa A | Y | e
- o517 jeekia ﬂ”‘———% 7, 0%
/ag H( ‘ ’(53‘\ (23 {82 —(9’!3) (7'013) .00 (9D
/'3 650 oAy T 23 9267
’ - 47 .
??o) <0 : / s Qﬁ‘ﬂf?%;‘) /0{3 )
|70 | [isren) , 4.5
/' g F‘a'kmi) 200 '° .S) ?{ZL 1-00%F | /72
- (Baeets) S | Vacum G.030 Pvemez| 109 | 17
Y -VD-'( * ‘“) m 1324 s:“'-m:: ? PRE-TEST]
2, y |l006 1+2
AHg=0.0317Hy E-)p-(%-uﬂ)— ' ‘
(’Q_\ @ To* 460) | C‘l"S‘Cm)
: POST TEST CALIBRATION - TEMPERATURE SENSORS
Ambisnt (.J"!) % Ot. Other (R) % Dilf.
' rewecs 520 0 94 6D p. 1Y |
Btack ﬂmmomplcloc7‘7 g? _LK_
Relerence Sé‘cz D _EL_ 0
Gas Mewr et 0eN 5L _£53O - /x4
e _SEQ Yo €LY 9. F %
— L R A2 &7y
Relerence 5-33 7 '/o 4 9 vd O
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ON-SITE MONITOR CALIBRATION DATA



E @A Galson

PRE-TEST & POST-TEST SYSTEM DFNFT CH‘ECKS

Ptanuo_QCC.SQ

== -Technical Services Project No.
S , Source :El(-"tefa'k’( *2 Operator
omments: :
Pollutant CO Analyzer|. D. % VZ
Run No. ‘ Date/Time 'l/{a//q 2 / [ x'-,; Y
Initial values Final vaiues
Analyzer System System System System bias Orift
Calibeation Calibration bias Calbration
Response | Response | (% of span) | Response (% of span)
zemgas : 0.0 OtO O'o 00 Otd d ),O
menee | 45p | 4so| 0o | 49| o | 40
Run No. _2 Date/Time '-{/ w/?d '—13 9 — /S'
Initial values L”nal values
| Anaiyzer System System System System bias Drift
Calibration Caldration bias Calbration
Response | Response | (% ofspan) | Response (% of span)
Zero gas 0¢0 O.0 0.0 Qo 0.0 O.0
Marne | YSO | YD | 00 | yd4{ oY O£
Run No. jﬁ Date/Time %" o - /m —/7' }
Initial values Final valyes
Analyzer System System Systemn System bias Drift
Calbration Calibration bizg Ceration .
Response Response | (%ol span) | Response (“a ©f span)
oo | 001 60 oo | 60| o.0 0.0
Mid-range HSO 4o | o.0. Vive) OO0 o.0
Systom ) fon biss System calibration response s;‘:ndyzor calibration response - £ 100
Final system response - Initial system calibration response response
Orilt = x 100

§D‘ﬂ



PRE‘TEST & POST-TEST SYSIEM L« =
Ml_’ _9&555233 Plantl. D. _SQ_C_S_Q_—————— Project No.” )
Sourcse __&Eﬂgi_fd-—#—i—- Operator
Comments: :
Poilutant & Analyzerl. D.
Run No. 4 Date/Time 4‘/ "/% - / (o ?ﬂd
initial values Final values
Analyzer System System System System bias Orift
Calibration Calibration bias Calbration
Response | Response | (% of span) | Response (% of span)
Zero gas C /D:O ’Qo O(O O‘ O (@] b
Mid-range | IEQ @f 00 | /S?‘ /,S /,(

Run No. .._a{

Date/Time M / Y70 - /‘91

Initial values Final values
" Analyzer System System System System bias Drift
Calibration Calibration bias Calibration
Response | Response (% of span) | Response (% of span)
Zero gas N 2) /) 0 Q‘O N, 4] O . O
wers | 160 | [LO | 0.0 o.b | c& |

_La/?r) -04B-fp$°2_

Run No. Aé_ Date/Time
. Initial values Final values
Analyzer System System System Systemlb;as Drift
Calibration Calibration tias ¢ hration o
Response | Response (% of span) | Response (% of SPaN)
s | O | O | O
mgane | 6D ko | © /|8 # 18 |1 1.8

System calibration bias =

System calibration response -

Anmxorealbmbnn,spongo - 100

Final system response °

Span

initial system calibration r8SpONSS (ESPONSS

x 100

Delt =

Span




R ‘Galson

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS

| Pant1.D. _Q__SQ Project Noﬁ’_@j’i
Operator _

Source _LB(‘Ao #g

Y -Technical Services

Comments: g
poiiutant ____ (O Analyzer 1. D. ﬁ-_‘g
Run No. # ; Date/Tine ‘{/{kv/}ﬁ' /ﬂé
Initial values Final values
Analyzer System Systemn System Sysiem bias Drift
Calbration Calibration bias Caldration
Response | Response | (%ofspan) | Response (% of span)
Zero gas 0 o O —— —_— —
e | lbo | o oo [ 1ZE | 1O Lo
@
Run No. qv Date/Time q,/ ’ Q]?Q'Léq{—‘b {
Initial values Final values
Analyzer System System System System bias Orift
Calibration Calibration bias Calibration
Response | Response | (% of span) Response (% of span)
Zeogas |~ o O O O Q
-
Memse | oo | /0| 00| (SH LS| /LS
Run No. q Date/Time _f‘éﬁo - /0 “-13 2
’ | Initial vaiues Final values
Analyzer System System System System bias Drift
Cafibration Calbration biss Cg'lration
Response | Response | (Y%eofspan) | Response (“e of span)
Zero gas o) o @) — — —
Mbae | 6O | VO | © | ISY | 1O /,0
Systom ) fon biss = System calidration tomos;.:nalyzor calbeation responge -
Final system response - Initial system calibration response response x 100

Drift »

Span




| 4 S PRE-TEST & POST—TEST'SYSTEM_ DRIFT CH‘_ECK_S

.. %9&!@9‘2 Plant L. o.__Cg,SQ____ Project No. - S '
Comments: Source — :;C'.'\ * 2 — Operator : '
Pollutant Cc.j Analyzer | D. fé(a J/&’

Run No. [O Date/Time L/ZI.#@ ,Jl-/;g -/gJJ

Initial values Final values
Analyzer System System System System bias Drift
Calibration | Calibration bias Calbration -
Response | Response | (% of span) | Response (% ol span)

Zero gas 00 o0 o.0 .0 S0 OO
Mid-range | IAO /@ C?O (éO o9 loXe)

Run No. Date/Time
Initial values Final values
Analyzer System System System System bias Orift
Calibration Calibration bias Calbration
Response Response | (% of span) | Response {% of span)
Zero gas '
Mid-range
Run No. ~ Date/Time
Initial values Final values
Analyzer System System System Systom'bias Drift
Calibration Calibration bizs Cz'Iration
Response Response | (% of span) | Response (% of span)
Zero gas
~ Mid-range

-

System calibration bias = x 100

System calibration response - Analyzer calibration response -
_ Span '
Final system response - initial system calibration response response

- 3 x 100
Orift




- ‘ PRE-TEST & POST-TEST SYSTEM DFNFT CHECKS
9&2!0?«?:2 pam.0.CCSO) Project No.: .
ppp—— Source _J:lﬂﬂe‘aﬁ/ ‘#é Operator
o : ‘
Pollutant / HQ Analyzerl. D. 47'7{5( 4 8"’:(
Run Ne. / Oate/Time ‘l/pl/?o - //37’ /34(
Initial vakues Final vaiues
Analyzer System System System System bias Orift
Calibration Calibration bias Calibration
Response | Response | (% of span) | Response (% ol span)
Zogs | HO | ©0| 00| O5| oS | 05
/
menwe | 4 | 4S | 0.0 (%S| s | 1S
- kTS
Run No. 2 Date/Time H/ J?d ’—/3 S 'é
Initial vaiues F'mal values
Analyzer Systemn System System System bias Orift
Calibration Calibration bias Calbration
Response | Response | (% of span) | Response (% of span)
Zero gas Qlo Oto Q(O __0(5/ O'( o. (
wome | s | wS | 00 |44 S| 0. |28
Run No 3 ' Date/Time 0[@’ [ §S"/ —/ '70'2'
Initial vaiues Final values
Analyzer System System System System bias Drift
Calibration | Ca'ibration bias Cz'lraticn .
Response Response | (% ofspan) | Response (Ye Of span)
Zero gas O:O 6,0 Q.O 0{ Q"S— O‘S—-
Mdame | S | yg | 00. | 45| po | 00
System bias = System calibeation uspomos;.:mlyzor calibration response x 100
Fi;l system response - Initial system calibration response response
Orift = §;‘n x 100



PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS

Plant . o..;LC_.S) _ Project No." -
Source — ‘Aefald” ¥ Operator

E ‘Galson

s’ -Technical Services

Comments:
Pollutant 7#( Analyzerl. D.
o7 -
Run No. L! Date/Time / { - /o /2 ‘b
Initial values Final values
Analyzer | System System System System bias Oritt
Calibration Calibration bias Calbration
Response | Response | (% of span) | Response {% of span)
-~

zZwsss | 0.0 | 0.0 | 0.0 | 25| 2 ) &
Mid-range | 7‘1 ?,7 0:() /0 J. ‘ g- l

<

! ! 10_ (
Run No. Date/Time Hiu 20— / 4 l é 2
Inttial vaiues Final values '
Analyzer System System System System bias Orift
Calibration Calibration bias Calbration
Response | Response | (%ofspan) | Response (% of span)
Zoess | B0 | OO0 | 60 | C0 | 0.0 0.0
rd -
Mid-range t/{ qsr 0.0 ‘f‘lr& /{‘4 oS
Run No. é Date/Time al[E) Q "/:Ks "D‘{ e
. initial values Final values
Analyzer System System System System bias Dritt
Calibration Ca'bration biss Ceikration
Response | Response | (% of span) | Response (Y% of span)
mw | O | o o |2 2 =2
Msame | 4SS | 45| 00| HST| O o
) Systern calibration response - Analyzer calibration response .
System calibration biag = Sean = x 100
Final system response - Initial system caiibration response response ‘
Drilt = X 100

Span



~

' @ Galson

- SZ=<" -Technical Services

Plant 1. D.

Qe s

—p -
Source M_ﬁ_ Operator ..

PRE-TEST & POST-TEST SYSTEM D

Project No.- _

RIFT CHECKS

Comments: ~
Pollutant / ] "LC . Analyzer!. D, T
Run No. é 7 Date/Time q{/’/% - /)/?./S-%
Initial values ) Final values
Analyzer System System System System bias Orikt
Calibration Calibration bias Calbration
Response | Response | (% of span) | Response (% of span)
Zero gas Q O O g'( 2'( 2. {'
vore | 4~ | 47| O | 445 o< | o<

*<

Span

Run No. Date/Time #2!@ = /é —20° (
Initial values Final values i
Analyzer System System System System bias Orift
Calibration Calibration bias Calbration
Response | Response | (% ofspan) | Response (% of span)
2ero gas c_ 6] o o O O
o | 4 | 4| o | 4g | o | ©
(&) SJ@
Run No. C? Date/Time Hi 1% =) =/ -
Initial values Final values
Analyzer System System System System bias Drift
Calibration Calbration bias Z'mration '
Response | Response | (% of span) | Response (“ of span)
Zero gas Q O /) - ——— cmm——
i .
wage | s~ | 45 | o. | 4¢ 1,0 /O
System bias = System calibration response - Analyzer calibration response - x 100
C‘t ration sm
Final system response - Initial system calibration response response
Drft = x 100



@A Galson

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS

CecsO

= _Technical Services |.Plantl.D. —= Project No.".
c , Source ﬁl" ci . L Operator . 2 ‘
omments: : . (.
Pollutant ’rff Cé Analyzer . D. S... ¢
Run No. [_o Date/Time %—}/Q) "'/ ‘/S ﬁ>§
Initial values ‘F'n;l values
Analyzer System System System System bias Dritt
Calibration Calibration bias Calbration
Response | Response | (% of span) | Response (% of span)
nggas Q,O — —‘ —[0 /40 zo
Marnge | US| 45T | 00| S | OO0 | 0.0
Run No. Date/Time
Initial values - Final values
Anaiyzer System Sysiem System sysmﬁ bias Drift
Calibration Calibration bias Calibration '
Response | Response | (% ofspan) | Response (% of span)
Zero gas
Mid-range
Run No. Date/Time
initial values Final vaiues
Analyzer System System System System bias Drift
Calibration Calibraticn bizs Cczilration
Response | Response | (% of span) | Response (% of span)
Zero gas
Mid-range

System calibration bias =

System caiibration response - Analyzer cafibration response
Span

x 100

Final system response - Initial system caibration response response

x 100

Ot =

Span



APPENDIX V: FIELD DATA AND CALCULATIONS

—



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

INHG
P(BAR)
P(BAR)+(aH/13.8)
P(S)

-]

]

NOMENCLATURE

= CROSS-SECTIONAL AREA OF NOZZLE, FT2

= CUBIC FEET PER HOUR

= CUBIC FEET PER MINUTE

= SQUARE FEET

= CUBIC FEET

= FEST PER MINUTE

= DRY GAS METER CAUBRATION FACTOR

= GRAMS -

= GRAINS PER DRY STANDARD CUBIC FOOT

= MERCURY

= PRESSURE DROP ACROSS THE ORIFICE METER,
INCHES OF H20 '

= INCHES OF MERCURY

= BAROMETRIC PRESSURE, INCHES HG

= METER PRESSURE. INCHES HG

= PRESSURE IN STACK, INCHES HG

= VELOCITY PRESSURE, INCHES H20

= 480 + °F

= STANDARD CUBIC FOOT

= STANDARD CUBIC FOOT PER MINUTE

= AVERAGE DRY GAS METER TEMPERATURE. °R

= TOTAL SAMPLE TIME, MINUTES

= AVERAGE STACK TEMPERATURE, ‘R

= TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS AND SILICA GEL. ML

= VOLUME OF GAS SAMPLED (METER CONDITIONS), FT3

= AVERAGE STACK GAS VELOCITY, FT/MIN
= SPECIFIC GRAVITY OF MERCURY

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



HCI Emission Data

e a4 g e e e g o ———————— —



Mm' No. SE-034
SUMMARY OF TEST DATA - HCI EMISSIONS

eanmeccso TR STACK # INCINERATOR #2 EXHAUST
NUMBER OF SAMPLING PONTS e M me
DURATION OF THE RUN, MINUTES 60 60 60
SAMPLING NOZZLE DIAMETER, INCHES 0.213  0.213  0.213
PITOT CALIBRATION FACTOR (CF) 0.84  0.84  0.84
METER CALIBRATION FACTOR, GAMMA 1.006  1.006  1.008
STACK DIAMETER, INCHES 41 41 4t
AMBIENT AIR TEMPERATURE, °F 65 75 70
BAROMETRIC PRESSURE, INCHES HG 30.08  30.08  30.08
AVG STATIC PRES IN FLUE, INCHES H0 011 0.1 .0.22

ABSOLUTE PRES IN FLUE (P(S)), INCHESHG  30.07 30.07 30.06
AVG STACK VELOCITY HEAD (SQRT(AP)) 0.688 0.699 0.720
AVERAGE ORIFICE (AH), INCHES H0 0.74 0.76 0.81

VOL SAMPLED (V(M)), FT3 (METER COND)  29.90 30.02  30.43

AVERAGE STACK TEMPERATURE (T(S)), °F 152 156 156
AVERAGE IMPINGER OUTLET TEMP, °F 73 85 74
AVERAGE METER TEMPERATURE, °F 93 89 82
AVERAGE METER VACUUM, INCHES HG 2.0 2.5 2.5
VOLUME OF WATER CONDENSED (V(LC)), ML 18.1 15.8 17.1
SPECIFIC GRAVITY OF FLUE GAS (SG) 1.004 1.009 1.007
HYDROGEN CHLORIOE COLLECTED, MG 0.39 0.46 0.51
ORSAT ANALYSIS:

%CQ2 5.1 5.6 5.4

%02 14.7 14.6 14.6

%00 - 0.0 0.0 0.0



[ ) m. Neo. 58-004
SUMMARY OF TEST DATA - HCl EMISSIONS
"" PLANT:CCCSD T STAGK # INCINERATOR #2 ExHAUST T
BUN#1 RBUN#2 BUN#3
A. AREA OF STACK, FT2 9.17 9.17 9.17
B. VOLUME SAMPLED (METER COND.), FT3 29.90 30.02 30.43
C. VOLUME SAMPLED (STANDARD COND)), FT3 29.02 29.36 30.14
[(29.92) * T(M)]
D. VOLUME OF LIQUID WATER CONDENSED, ML 18.1 15.8 17.1
E VAPOR VOLUME OF WATER CONDENSED, SCF 0.86 0.74 0.81
(STD. CONDITIONS), D*0.04728
F. MOISTURE, %, (E/(E+C))*100 2.86 2.45 2.61
G. AVERAGE VELOCITY IN THE STACK, FPM 2,475 2,518 2,597
4005°(SQRT(AP))*CF*
SQRT((T(S)*29.92°1.0)/(530°P(S)*SG))
H. sncga«s&owmm(sncxcono.).cm 22,694 23,085 23,806
AI
J. STACK GAS FLOW RATE (STANDARD 19,191 19,475 20,038
CONDITIONS, DRY STATE), DSCFM
H*(1-(F/100))*(530/T(S))*(P(S)/29.92)
K. HYDROGEN CHLORIDE COLLECTED, MG 0.39 0.46 0.51
L HYDROGEN CHLORIDE CONC., MG/DSCM 0.474 0.553  0.597 )
(K*35.3/C)
M. HYDROGEN CHLORIDE EMISSION RATE, GWHR 18.5 18.3 20.3
[(L*J°60)°10-3)/35.3
N. SLUDGE FEED RATE, TONS/HR (DRY) 1.7 1.6 1.7
11.44 11.97

Q. HWCHORIDEEMSSMRATIO.GMITN 9.10



Source Test Report:

CCC8D - incinersior #2 Bxhaust

Mmm. SE-034

ORSATDATAANDGASDBASITYCALQJLATDNS
PLANT: CCCSD STACK #: INCINERATOR #2 EXHAUST
BUN #1 BUN #2 . BUN #3
DRY WET DRY WET DRY WET

PARAMETER BASIS BASIS BASIS BASIS BASIS PBASIS
(00 5.10 4.95 5.60 5.46 5.40 5.26
02 14.70 14.28 14.60 14.24 14.60 14.22
co 0 0 0 0 0 0
N2 80.20 77.90 79.80 77.84 80.00 77.91
H0 .- 2.86 .- 2.45 .- 2.61
MOLECWAR - - 29.08 - - 29.20 - - 29.15
WEIGHT!
SPECIFIC - - 1.004 -- 1,009 - - 1.007
GRAVITY
OF GAS?

1 CALCULATED FROM THE EQUATION:

MOLECULAR WEIGHT=0.44(%C02)+0.32(%02)+0.28(%N2+%C0)+0.18(%H20)

2 SG=MOLECULAR WEIGHT STACK GAS/MOLECULAR WEIGHT OF AIR (28.95 GM/MOLE)

- ., - s -y -



Galsen m. No. 88-034
ISOKINETIC VARIATION CALCULATION
" PLANT:C00SD STACK #: INCINERATOR #2 EXHAUST

PARAMETER BUN #1 BUN #2 BUN #3
T(S), °R | 612 616 616
V(LC), ML 18.1 15.8 17.1
GAVMA 1.006 1.006 1.006
V(M), FT3 29.90 30.02 30.43
T(M), °R | 553 549 542
P(BAR)+(AH/13.8), IN HQ 30.13 30.14 30.14
V(S), FPM 2,475 2,518 2,597
P(S), IN HG 30.07 " 30.07 30.06
AN), FT2 0.00025 0.00025 0.00025
THETA, MINUTES : 60 60 60
I(PERCENTOF - 83.4 93.1 92.9

ISOKINETIC)a |

2 ) . (T(S)(AVG)’!00((0.0MC?'V(CL))#(V(M)IT(M))'GAMMA'
(P(BARH(AHI“I3.0))))I(THETA'V(S)'P(S)'A(N))
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FLUE GAS ANALYSES FIELD DATA

Plant I:) w o 'Oat:-: 4%3/?0

Quality Control SRR A
‘Leak check - all components must pass OZIQ_C gas analysis results
_Pre-test _ Post-test Gas'[D Run # CO, CO,+02 0, CO
coz Pipette ' 1
1 02 pipette 2 )
. «— - C0 pipetie 3
Sample buretie

I.!.."'..'II.I.I...'...I'IS8.........'.II"8.88'IO’II.".‘.’.II.I.."S8.‘88

. ORSAT AMALYSES DATA

Sample Bag I0 €, : £o, 3, N et




Formaldehyde, Benzene, and Vinyl Chioride
Emission Data



Stack: Incinerator #2 Exhaust

Sampling Data: Bun#1  Bun#  Run#3

Test Duration, minutes 60 - 60 60

Ambient Air Temperature, °F 85 65 65

Barometric Pressure (Pbar), inches Hg 30.08 30.08 30.08

Avg Orifice Temp at Calibration (Toc), °F 67.0 67.5 67.0

Avg Orifice Temp at Test (To), °F 67.0 68.0 68.1

Avg Sampling Rate at Calibration, Vmin 0.432 0.527 0.542

Stack Gas Flow Rate! (dscfm) 19,191 19,475 20,038

Formaidehyde Collected?, ug 2.59 0.85 2.00

Calcylations:

A Avg. Sampling Rate (Cal. Conditions), Vmin  0.432 0.527 0.542

B. Avg. Sampling Rate (Test Conditions), Umin  0.432 0.528 0.542
A*SQRT(To/Toc)

G Volume Sampled (Test Conditions), | 25.9 ' 31.7 32.5
B°Test Duration

D. Volume Sa (Std. Conditions), #3 0.925 1.128 1.159
(Cl28.32)'(Pbar129.92)'(52811'o)

E Stack Gas Flow Rate, dscfm 19,191 19,475 20,038

F. Formaldehyde Collected, ug 2.59 0.85 2.00

G Formaldehyde Concentration, mg/dscm 0.099 0.027 0.061
F*35.3/(D*1000)

H. Formaldehyde Concentration, ppm 0.080 0.021 0.049
(G*24.13)/303

I. Formaidehyde Emission Rate, gms/hr 3.22 0.88 2.07
(G*E*60)/(1 000°35.3)

J. Siudge Feed Rate, tons/hr (dry) 1.7 1.6 1.7

K. Formaidehyde Emission Ratio, 1.90 0.55 1.22

gms/ton (dry), /4

Bmdonﬂownbdmodbcucomumﬂyduﬂnghﬂmm.
Formaidehyde quantities are corrected for the blank; refer to the laboratory data presented in

Appendix VI for detalls.

Molecular weight of formaldehyde = 30 gm/gm-mole.
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.............................................................

PLANT: CCCSD STACK #. INCINERATOR #2 EXHAUST

BUN# = BUN#2 = RUN#3B

A STACK GAS FLOW RATER, DSCFM 19,191 . 19,475 20,038
B. CONCENTRATION, PPB
 BENZENE <40 5.5 3.8
«  VINYLCHLORIDE <40 <40 < 2.0

C. EMISSION RATE, GWHR
(A*B*Mb*60)/(108°35.3°24.13)
+ BENZENE

<04 0.59 0.42
¢ VINYLCHLORIDE <03 <03 <02
D. SLUDGE FEED RATE, TONSHR (DRY) 1.7 - 1.6 1.7
E EMISSION RATIO, GWTON (DRY)
c/D
+ BENZENE <02 0.37 0.25

¢ VINYLCHLORIDE < 0.2 <02 <01

& Based on data collected concurrently during the HCI emission tests.

b Molecular weight of benzene = 78 gmigm-mole.
Molecular weight of vinyl chioride = 62.5 gm/gm-mole.
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Particulate and Metals (11) Emission Data



Qaison Project No. 58:034
SUMMARY OF TEST DATA - PARTICULATE AND METALS EMISSIONS
Y T STACK#:INCINERATOR#®2
NUMBER OF SAMPLING POINTS 24 24 24
DURATION OF THE RUN, MINUTES 120 ° 120 120
SAMPLING NOZZLE DIAMETER, INCHES 0.268 0.268 0.268
PITOT CALIBRATION FACTOR (CF) 0.84 0.84 0.84
METER CALIBRATION FACTOR, GAMMA 1.006 1.006 1.006
STACK DIAMETER, INCHES 41 41 41
AMBIENT AIR TEMPERATURE, °F 85 70 60
BAROMETRIC PRESSURE, INCHES HG 30.14 30.14 30.11
AVG STATIC PRES IN FLUE, INCHES Hp0 -0.20 -0.13 -0.13
ABSOLUTE PRES IN FLUE (P(S)), INCHES HG 30.13 30.13 30.10
AVG STACK VELOCITY HEAD, SQRT(AP) 0.673 0.696 0.703
AVERAGE ORIFICE (AH), INCHES Hz0 2.11 2.28 2.35
VOL SAMPLED (V(M)), FT3 (METER COND) 95.96 100.09 99.91
AVERAGE STACK TEMPERATURE (T(S)), °F 154 153 142
AVERAGE IMPINGER OUTLET TEMP, °F 60 65 68
AVERAGE METER TEMPERATURE, °F 84 88 95
AVERAGE METER VACUUM, INCHES Hg 5.1 4.6 8.7
VOLUME OF WATER CONDENSED (V(LC)), ML 39.5 44.4 43.0
SPECIFIC GRAVITY OF FLUE GAS (SG) 1.011 1.010 1.008
« AHEAD OF FILTER, GMS 0.0113 0.0079 0.0015
© ORSAT ANALYSIS:
* % COg 5.7 5.8 5.2
*% Op 14.3 14.0 14.8

*% CO 0.0 0.0 0.0



Gﬁmm. No. SE-034
SUMMARY OF TEST DATA - PARTICULATE AND METALS EMISSIONS
PLANT: CCCSD STACK #: INCINERATOR #2
BUN #4 BUN #5 RLUN #6
A. AREA OF STACK, FT2 9:17 9.17 9.17
B. VOLUME SAMPLED (METER COND.), FT3 95.96 100.09  99.91
C. VOLUME SAMPLED (STANDARD COND.), SCF 95.22 98.62 97.19
(29.92) * [T(M)]
D. VOLUME OF LIQUID WATER CONDENSED, ML 39.5 44.4 43.0
E. VAPOR VOLUME OF WATER CONDENSED, SCF 1.87 2.10 2.03
(STD. CONDITIONS), D*0.04728
F. MOISTURE, %,
(E/(E+C))*100 1.92 2.08 2.05
G. AVERAGE VELOCITY IN THE STACK, FPM 2,415 2,497 2,503
4005°*(SQRT(AP)*CF*
SQRT((TS°29.92°1.0)/(530°P(S)*SG))
H. STACgGASFLOWRATE(STACKCOND.).CFM 22,140 22,898 22,945
i

. STACK GAS FLOW RATE (STD. COND., DRY), DSCFM 18,886 19,5086 19,906
H*(1-(F/100))°(530/T(8))*(P(S)/29.92)

J. TOTAL PARTICULATE COLLECTED, GMS 0.0265 0.0262 0.0232

K. PARTICULATE CONCENTRATION, GRAINS/DSCF 0.0043 0.0041  0.0037
(J*15.43)/C

L PARTICULATE EMISSION RATE, LBS/HR 0.69 0.69 0.63

(K*1°60)/7000
M. SLUDGE FEED RATE, TONS (DRYVHR 1.7 1.6 1.5
'N. PARTICULATE EMISSION RATIO, LBS/TON-DRY 0.41 0.43  0.42

L/M



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

PLANT: CCCSD STACK #: INCINERATOR #2

BUN #4 BUN #5  BLUN #6
O. QUANTITY COLLECTED!, MG

Arsenic 0.015 0.009 0.012
Beryllium < 0.002 <0002 < 0.002
Cadmium 0.021 0.029 0.032
Chromium (Total) 0.026 0.026 0.041
Copper 0.10 0.12 0.15
Lead 0.048 0.074 0.074
Manganese 0.836 0.224 0.062
Mercury 0.1169 0.1784  0.2853
Nickel 0.006 0.004 < 0.010
Selenium ‘ 0.026 0.034 0.036
Zinc 1.75 2.00 9.35

P. METALS CONCENTRATION, MG/DSCM

(O*353)/C

Arsenic 0.006 0.003 0.004
Beryllium < 0.001 < 0.001 < 0.001
Cadmium 0.008 0.010 0.012
Chromium (Total) 0.010 0.009 0.015
Copper 0.037 0.043 0.054
Lead | 0.018 0.026 0.027
Manganese | 0.310 0.080 0.023
Mercury 0.043 0.064 0.104
Nickel 0.002 0.001 < 0.004
Selenium 0.010 0.012 0.013
Zine 0.648 0.718 3.396

.............................................. b ® oo 000 0sceesacsaancscae

Quantities represent the sum of the front-half (i.e., filtler, Containers A and B) and back-half
(Container D) sample fractions. Mercury quantities also inciude the Container E samples. Data are not
corrected for biank quantities. Non-detectable quantities represent the sum of the front-half sample
detection limits. Refer 10 the laboralory data presented in Appendix VI for additional detail.




Galsen Project No. $£.034
SUMMARY OF TEST DATA - PARTICULATE AND METALS EMISSIONS
CPLANT:COCSD 00T é'l.' A.C-é -#:- l&ClNERATOR #2

BUN#4 BUNSS  BUN #6

Q. METALS EMISSION RATE, GWHR
(P*1°60)/(35.3°103)

Arsenic 0.18 0.11 0.1§
Beryllium < 0.02 < 0.02 < 0.02
Cadmium 0.25 0.34 0.39
Chromium (Total) 0.31 0.31 0.50
Copper ' ’ 1.19 1.42 1.84
Lead 0.57 0.88 0.91
Manganese 9.95 2.66 0.76
Mercury 1.39 2.12 3.51
Nickel 0.07 0.05 < 0.12
Selenium 0.31 0.40 0.44

Zinc 20.81 23.73 114.90

R. METALS EMISSION RATIO, GM/TON (DRY)

Q/M _

Arsenic : 0.10 0.07 0.10
Beryllium < 0.01 < 0.01 < 0.02
Cadmium 0.1§ 0.22 0.26
Chromium (Total) 0.18 0.19 0.34
Copper 0.70 0.89 1.23
Lead 0.34 0.55 0.61
Manganese 5.85 1.66 0.51
Mercury 0.82 1.32 2.34
Nickel 0.04 0.03 < 0.08
Selenium 0.18 0.25 0.29
Zinc 12.24 14.83 76.60



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

_ PLANT: CCCSD STACK #: INCINERATOR #2
BUN #4 BUN #5 BUN #6
DRY WET DRY WET DRY WET

PARAMETER BASIS BASIS BASIS BASIS BASIS BASIS

co, 5.70 5.59 580 5.68 520 5.09

(0% 14.30 14.02 14.00 13.71 14.80 14.50

co 0.0 0.0 0.0 0.0 0.0 0.0

Np 80.00 78.45 80.20 78.53 80.00 78.36

H0 “e- 1.94 ...  2.08 ...  2.0S5

MOLECULAR ... 29.28 --.  29.25 e-- . 29.19

WEIGHT!

SPECIFIC 1.011 ---  1.010 ---  1.008

GRAVITY

OF GAS2

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

1 Calulated from the equation:
Molecular Weight =0.44°(%C02)+0.32°(%02)+0.28°(%N2+%CO0)+0.18°(%H20)

2 $Ga Melecular Weight of Stack Gas/ Molecular Weight of Air (28.95 gm/gm-mole)



STACK #: INCINERATOR #2

PARAMETER

T(S), °R
V(LC), ML
GAMMA
V(M), FT3
T(M), °R

P(BAR)+(AH/13.6), IN HG

V(S), FPM
P(S), IN HG
A(N), FT2
THETA, MINUTES

| (PERCENT OF
ISOKINETIC)!

‘V(8)*P(8)*A(N))

BUN®¢  BUN#  BUN#S

614 613 602
38.5 44.4 43.0
1.008 1.008 1.006
95.96 100.09 99.91
544 5§48 E-1-1
30.30 30.31 . 30.28
2,415 2,497 2,503
30.13 30.13 30.10
0.00039 0.00039 0.00039
120 | 120 120
98.4 98.6 85.2

1 1 a (T(S)*100((0.00267°V(CL))+

(V(M)/T(M))*GAMMA*(P(BAR)+(AH/13.8))))/(THETA
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Hexavalent Chromium Emission Data



Galson m- No. S8-034
SUMMARY OF TEST DATA - HEXAVALENT CHROMIUM EMISSIONS

""" PLNT:COSSD T STAGK # INGINERATOR Se BaausT
NUMBER OF SAMPLING PONTS A Be B
DURATION OF THE RUN, MINUTES 120 120 120
SAMPLING NOZZLE DIAMETER, INCHES 0.268  0.268  0.268
PITOT CALIBRATION FACTOR (CF) 0.84 0.84  0.84
METER CALIBRATION FACTOR, GAMMA 1.014  1.014  1.014
STACK DIAMETER, INCHES 41 41 41
AMBIENT AIR TEMPERATURE, °F 60 70 60
BAROMETRIC PRESSURE, INCHES HG 30.14  30.14  30.11
AVG STATIC PRES IN FLUE, INCHES Hz0 0.14  -0.13  -0.13
ABSOLUTE PRES IN FLUE (P(S)), INCHESHG  30.13  30.13  30.10
AVG STACK VELOCITY HEAD (SORT(aP)) 0.690  0.700  0.719
AVERAGE ORIFICE (AH), INCHES Hp0 2.36 244  2.58

VOL SAMPLED (V(M)), FT3 (METER COND) 96.63 98.55 102.07

AVERAGE STACK TEMPERATURE (T(S)), °F 157 149 142
AVERAGE IMPINGER OUTLET TEMP, °F 70 79 70
AVERAGE METER TEMPERATURE, °F 91 92 96
AVERAGE METER VACUUM, NCHES HG 8.7 4.0 3.8
VOLUME OF WATER CONDENSED (V(LC)),ML  §3.7 46.8 57.1
SPECIFIC GRAVITY OF FLUE GAS (SG) 1.008 1.010  1.006
HEXAVALENT CHROMIUM COLLECTED, 4G <7 <8 <8
ORSAT ANALYSS:

%COe 5.7 5.8 5.2

%02 14.3 14.0 14.8

%0 0.0 0.0 0.0



PLANT:CCCSD STACK #: INCINERATOR #2 EXHAUST
BUN#4 RBUNSS RLUN#8
A. AREA OF STACK, FT2 9.17 9.17 9.17
B. VOLUME SAMPLED (METER COND.), FT3 96.63 98.55 102.07

c.vqmmmmomocgmo.m 95.52 97.25 99.86
[(29.92) * T(M))

D. VOLUME OF LIQUID WATER CONDENSED, ML 53.7 46.8 §7.1

E VAPOR VOLUME OF WATER CONDENSED, SCF 2.54 2.21 2.70
(STD. CONDITIONS), D*0.04728

F. MOISTURE, %, (E/(E+C))*100 2.59 2.22 2.63

G. AVERAGE VELOCITY IN THE STACK, FPM 2,488 2,504 2,563
4005°(SQRT(AP))*CF*
SQRT((T(S)*29.92*1.0)/(530*P(S)*SQG))

H. STACgGASFLOWMTE(STACKCOND.).CFM 22,793 22,960 23,497
A.

J. STACK GAS FLOW RATE (STANDARD 19,201 19,860 20,259

CONDITIONS, DRY STATE), DSCFM
H*(1-(F/100))*(530/T(8))*(P(S)/29.92)

K. HEXAVALENT CHROMIUM COLLECTED, g <7 <8 <8

L. HEXAVALENT CHROMIUM CONC., ug/DSCM <3 <3 <3 i
(K/C) * 38.3

M. HEXAVALENT CHROMIUM EMISSION RATE, < 0.1 < 0.1 < 0.1
GM/HR
[(L*J*60)*10-8)/35.3

N. SLUDGE FEED RATE, TONS/HR (DRY) 1.7 1.6 1.5

O. HEXAVALENT CHROMIUM EMISSION RATIO, <005. <0086 < 0.06
GMWTON ,

M/N



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

oo, 5.70 5.55 580 5.67 520 5.06
02 14.30 13.93  14.00 13.69 14.80 14.41
co 0 0 0 0 0 0
N2 80.00 77.93 80.20 78.42 80.00 77.89
H0 - - 2.59 .- 2.22 -- 263
MOLECULAR - - 29.19 .- 29.23 - - 29.12
WEIGHT!
SPECIFIC - - 1.008 - - 1.010 - - 1.008
GRAVITY
OF GAS?
1 CALCULATED FROM THE EQUATION:

MOLECULAR WEIGHT-O.M%OOZ)&.M(W)A).?O(%NZ-&%COHO.1B(%HZO)
2SG-MOLECULARWEIGHT8TACKGASMLECULARWEIGI~ITOFNR (ﬂ.“GIMLE)



PLANT: CCCSD STACK #: INCINERATOR #2 EXHAUST

PABAMETER BUN #4 BUN #5 BUN #6
T(S), °R 817 6(;9 602
VILC), ML 53.7 46.8 57.1
G 1.014 1.014 1.014
V(M); FT3: 96.63 98.55 102.07
T(M), °R 551 552 556
P(BAR)+(AH/13.6), IN HG 30.31 30.32 30.30
V(S), FPM 2,486 2,504 2,563
P(S), IN HG 30.13 30.13 30.10
A(N), FT2 0.00039 0.00039 0.00039
THETA, MINUTES 120 120 120
| (PERCENT OF 97.0 96.5 96.1

ISOKINETIC)

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

I = (T(S)(AVG)*100((0.00267°V(CL))+(V(M)}/T(M))*GAMMA®
(P(BAR)+(aH/13.6)))(THETA*V(S)*P(8)*A(N))
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APPENDIX VI:

LABORATORY DATA



HCIl Data



(A Galson

=" Laboratories

6601 Kirkville Road
E Syracuse, NY 13057

LABORATORY ANALYSIS REPORT

, Client: cocsDd
Tel: (315) 432-0506
Ao, Task Number: 90042315 Job Number: SE034LL
Location: NS Date Sampled: 04/10-1290

Sample ID Lab ID SAMPLE QILORIDE ~ BNK-CORRECTED TOTAL TOTAL(1)
VOL (ML) OONC. (MG/L) OONC. (MG/L) CHLORIDE (MG) HCL (MG)
TEST 1 J9301 255 1.9 1.5 0.38 0.39
TEST 2 J9302 295 1.9 1.5 0.45 0.46
TEST 3 J9303 275 2.2 1.8 0.50 0.51
0.4 NA NA NA

BLANK J9304BL 215

(<) -~ Less Than Footnotes: (1) TOTAL HCL =
(>) -~ Greater Than TOTAL CHLORIDE X 36.5
NA - Not Agplicable —
ND - Not e 35.5
NS - Not specified
MG - Milligrams Submitted by: NsA 5 ‘
L - Liters by: (/54 F
. M3 =~ Qubic Meter Date: 4—m—f990
MG - Milligrams Per Qubic Meter
PPM - Parts Per Million
UG - Micrograms
NG -
G - Grams
WI - Weight

A division of Galson Techrical Services. Inc.



Formaldehyde, Benzene, and Vinyl Chloride Data



A
ALPHA CHEMICAL & BIOMEDICAL LABORATORIES

Joe E. Hodgkins, Ph.D.
Director

. April 23, 1990

GALSON TECHNICAL SERVICES INC.
Attn: Chuck Siu

2116 Berkeley Way

Berkeley, cCa. 94704

REPORT
FORMALDEHYDE ANALYSIS
PROJECT # SE-034

sample Identification:

General Information: DNPH-Formaldehyde samples, see results for
individual description.

Received in Lab : 4/11/90 9:25 am. See Chain of Custody.
Analysis:

Formaldehyde by High Performance Liquid Chromatography, CARB
Method 430.

Sampling impinger solution preparation date: 4/9/90.

Extraction date: 4/16/90.

Analysis date: 4/20/90.

Instfument : Perkin-Elmer Series 4 HPLC.
Detector : Perkin-Elmer UV @ 360 nm.
Column : Brownlee ODS-224 RP-18 4.6 x 220 mm with

ODGU guard column.
30:70 ACN:H,0 to ACN

Linear gradient for 20 min., SREEEEVEEN

Mobile phase
Conditions

s oo

wash.
Flow rate : 2.0 ml/min ~ o 1000
Injection size : 25 ul APR 25 ©
b
Galeon Technict
Services

Park Plaza Professional Center, 245 Kentucky Street, Petaluma, California 94952 « (707) 778-8607



GALSON TECHNICAL SERVICES
RE: Project # SE-034
April 23, 1990

Page 2
Results:
Sample # Galson # Forpaldehyde ug+*
8482 SE03401 2.59
8483 SE03402 0.85
8484 SE03403 2.00
8435S . SEC2404 (Rlank) 0.77

Method Detection Limit = 0.4 ug

*Results are compensated for the travel blank.

.f;, oe E. Hodgkins, Ph7D.,
Laboratory Director

Enclosure (Chain of Custody)



900405

AIR TOXICS LTD.

SAMPLE NAME: Test #1 Bag 203
ID#: 900405-01A

Stationary Source Test Method - Low Level Bensene/Vinyl Chiloride

(CARB Method 410A/422)
Cryofocusing Full Scan GC/MS
File Name; 1041209 Date of Collection: 4/11/90
Dil. Factor: 3.87

Date of Analysis: 4/12/90

Page 2



900405

AIR TOXICS LTD.

SAMPLE NAME: Test #2 Bag 204
ID#: 800405-02A

Stationary Source Test Method - Low Level Bensene/Vinyl Chioride

(CARB Method 410A/422)
Cryofocusing Full Scan GC/MS
File Name: 1041210 Date of Collection: 4/11/90
Dil. Factor: ’ 3.87 Date of Analysis: 4/12/90

Page 3



900405

AIR TOXICS LTD.

SAMPLE NAME: Test #3
ID#: 900405-03A

Stationary Source Test Method - Low Level Benszene/Vinyl Chloride

(CARB Method 410A/422)
Cryofocusing Full Scan GC/MS
File Name: 1041211 Date of Collection: 4/11/90
Dil. Factor: 2 Date of Analysis: 4/12/90

Amount (pphbv)

Page 4



900405

AIR TOXICS LTD.
SAMPLE NAME: Trip Blank
ID#: 800405-04A

Stationary Source Test Method - Low Level Bensene/Vinyl Chiloride

(CARB Method 410A/422)
Cryofocusing Full Scan GC/MS
File Name: 1041205 Date of Collection: NA
Dil. Factor: 2 Date of Analysis: 4/12/90

Page 5



900405

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 900405-05A

Stationary Source Test Method - Low Level Bensene,Vinyl Chioride

(CARB Method 410A/422)
Cryofocusing Full Scan GC/MS
File Name: 1041203 Date of Collection: NA
Dil. Factor; _ 2

Date of Analysis: 4/12/90

_MDL (ppbv Amount (ppbvi

Page 6



900405

AIR TOXICS LTD.

SAMPLE NAME: Method Spike
ID#: 900405-05B

b

Stationary Source Test Method - Low Level Bensene/Vinyl Chiloride

(CARB Method 410A/422)
Cryofocusing Full Scan GC/MS
File Name: 1041202 Date of Collection: NA
Dil. Factor: 2 Date of Analysis: 4/12/90

Page 7



Particulate and Metals (11) Data



Galson Technical Services, Inc.

2116 Berkeley Way
Berkeley, CA 94704
Tet: (415) 848-0389
FAX: (415) 848-0838

Galson

Technical Services

PARTICULATE ANALYSIS REPORT - FILTER SAMPLES

Project Name: QOCSD
Project No.: SE-034

Blk-Correct

Sample ID Filter ID Sample Date Tare (gm) Final (gm) Diff. (gm) Diff. (gm)
Blank 136 4/11/90 0.3703 0.3715 0.0012 NA
Test #4 137 4/11/90 0.3712 0.3876 0.0164 0.0152
Test #5 139 4/11/90 0.3668 0.3863 0.0195 0.0183
Test #6 140 4/12/90 0.3698 0.3927 0.0229 0.0217

Method: CARB §
Date Analyzed: 4/19/90
Analyzed by:

S. Valladolid Approved by:M. Ludwiczak

Syracuse ¢ Rochester » Néw York e Phiadeiphia » Berkeiey



(D Galson

Technical Services

W™

Galson Technical Services, inc.
2116 Berkeley Way

Berkeley. CA 94704

Tel: (415) 848-0389

FAX: (415) 848-0838 PARTICULATE ANALYSIS REPORT - RINSE SAMPLES

Project Name: QOCSD
Project No.: SE-034

Blk-Correct

Sample ID Lab ID _ Sample Date Tare (gm) Final (gm) Diff. (gm) Difr. (gm)
Blank z 4/11/90 106.4651 106.4720 0.0069 NA
Test #4 AA 4/11/90 97.7315 97.7497 10.0182 0.0113
Test #5 (8 4/11/90 99.2853 99.3001 0.0148 0.0079
Test #6 FF 4/12/90 100.3998 100.4082 0.0084 0.0015

Method: CARB §
Date Analyzed: 4/19-20/1990
Analyzed by: S. Valladolid Approved by:M. Ludwiczak

Syracuse » Rochester « New York ¢ Phiadeiphia » Berkeiey



(.3 Galson
Laboratories

6601 Kirkville Road
E Syracuse. NY 13057

LABORATORY ANALYSIS REFORT

Qlient:
Tol (315) 4320506 Task Number: 90042315 Job Number: SEO34LL
Location: NS Date Sampled: 04,/10-12/90
Lab ID: J9297AC 392978 J9297D
Client ID: TEST 4 TEST 4 TEST 4 TEST 4
CONTAINER A/C QONTAINER B CONTATNER D TOTAL

LEAD TOIAL MG 0.048 <0.04 <0.1 0.048
CADMIUM 0.021 <0.002 <0.005 0.021
CHROMTUM 0.012 <0.004 0.014 0.026
NICKEL 0.006 <0.008 <0.02 0.006
COPPER 0.10 <0.008 <0.02 0.10
ARSENIC 0.009 <0.002 0.006 0.015
2INC 0.98 0.69 0.079 1.75
MANGANESE 0.016 <0.002 0.82 0.836
SELENTUM 0.023 0.003 <0.006 0.026
BERYLLIUM <0.001 <0.001 <0.002 <0.002

Method(s): EPA DRAFT METHOD 8/28/89 METHOD EMISSIONS
FROM HAZARDOUS WASTE AND SIMILAR COMBUSTION

PROCESSES .,
(<) - Less Than Footnotes:
(>) - Greater Than
NA - Not Applicable
ND - Not detectable
NS - Not specified
MG - Milligrams Sutmitted by: ES, DS, PH e
L - Liters Approved by:‘mmr b4 u/td'uv
M - Cubic Meter Date: 4-MAY-1990
MG/M - Milligrams Per Qubic Meter
PPM - Parts Per Million
UG - Micrograms
NG - Nanograms
BL - Blank

A division of Gaison Technical Services. Inc.



Galson
~= Laboratories

6601 Kirkville Road

LABORATORY ANALYSIS REFORT

E Syracuse. NY 13057 Client: COCSD :
B Task Number: 90042315 Job Nmber: SE034LL
Location: NS Date Sampled: 04,/10-12,90
Lab ID: J9299C 92998 39299D
Client ID: TEST 6 TEST 6 TEST 6 TEST 6
CONTAINER A/C CONTAINER B CONTAINER D TOTAL
LEAD TOL M 0.074 <0.05 <0.1 0.074
CADMIIM 0.032 <0.002 <0.006 0.032
QHROMIUM | 0.014 0.009 0.018 0.041
NICKEL <0.005 <0.01 <0.03 <0.010
COPPER 0.15 <0.01 <0.03 0.15
ARSENIC 0.012 <0.002 <0.007 0.012
ZINC 1.1 8.1 0.15 9.35
MANGANESE 0.014 0.006 0.042 0.062
SELENTUM 0.033 0.003 <0.007 0.036
BERYLLIUM <0.001 <0.001 <0.003 <0.002

Method(s): EPA DRAFT METHCD 8/28/89 METHOD EMISSIONS
FROM HAZARDOUS WASTE AND SIMILAR OOMBUSTION
PROCESSES.,
- Footnotes: NO BLANK CORRECTIONS FOR CONTAINER
- Greater Than B AND D REQUIRED.

é
s

~ Milligrams Submitted by: ES, DS, PH
- Liters Approved by: W
~ Qubic Meter Date: 4-MaY-1 ﬁ

} - Milligrams Per Cubic Meter
~ Parts Per Million
- Micrograms
- Nanograms
- Blank

BAGYEECHGES

A division of Galson Technical Services. Inc.



£ B Galson

"= Laboratories
| LABORATORY ANALYSIS REPORT
e
E Syracuse. Client: COCSD
) iae-0s0e Task Number: 90042315 Job Number: SEO34LL
Location: NS Date Sampled: 04,/10-12,90
Lab ID: J9298AC J92988 J9298D
Client ID: TEST 5 TEST 5 TEST 5 TEST 5
CONTAINER A/C CONTAINER B OONTAINER D TOTAL
LEAD TOIAL MG 0.074 <0.06 <0.1 0.074
CADMIUM 0.029 <0.003 <0.006 0.029
CHROMTUM 0.007 0.006 0.013 0.026
NICKEL 0.004 <0.1 <0.02 0.004
COPPER 0.12 <0.01 <0.02 . 0.12
ARSENIC 0.009 <0.003 <0.006 0.009
ZINC 1.7 0.16 0.14 2.00
MANGANESE 0.024 <0.004 0.21 0.224
SELENTUM 0.028 0.006 <0.006 0.034
BERYLLIUM <0.001 <0.001 <0.002 <0.002
Method(s): EPA DRAFT METHOD 8,28,/89 METHOD EMISSIQNS
FROM HAZARDOUS WASTE AND SIMILAR COMBUSTION
PROCESSES. -
(<) - Less Than Footnotes:
(>) - Greater Than
NMA - Not Applicable
ND - Not detectable
NS - Not specified
s - :iilligrn Submi tted t;y: ES, DS, ?f .
L - Liters Approved :ma,r Wu/
M - Qubic Meter Date: 4-MAY-1990

MGM® - Milligrams Per Qubic Meter
PPM - Parts Per Million

UG - Micrograms

NG - Nanograms

BL - Blank

A division of Galson Techrical Services. Inc.



(R Galson

==’ Laboratories

. LABORATORY ANALYSIS REPORT
6601 Kirkville Road

E Syracuse, NY 13057 Client: COCSD v
T ey a2-0506 Task Number: 90042315 Job Number: SE034LL
Location: NS Date Sampled: 04,/10-12,90
Lab ID: J9300ACBL . J9300BBL J9300D8L
Client ID: BILANK BLANK BLANK
CONTAINER A/C COONTAINER B OONTAINER D
LEAD TOTAL MG <0.02 <0.1 <0.03
CADMIUM <0.001 <0.004 <0.001
CHROMIUM 0.010 <0.01 <0.003
NICKEL <0.005 <0.02 <0.006
QOPPER <0.005 <0.02 <0.006
ARSENIC 0.002 <0.005 <0.002
ZINC 0.24 <0.03 <0.008
MANGANESE 0.012 <0.006 <0.002
SELENTUM , 0.003 <0.005 <0.002
BERYLLIUM <0.001 <0.002 <0.001
Method(s): EPA DRAFT METHOD 8/28/89 METHOD EMISSIONS
FROM HAZARDOUS WASTE AND SIMILAR COMBUSTION
PROCESSES.

(<) = Less Than Footnotes:

(>) - Greater Than

NA - Not Applicable

ND - Not detectable

NS - Not specified

MG - Milligrams Submitted by: ES, DS, E .

L - Liters Approved by: '7)“,\7 WV

M? - Cubic Meter Date: 4-MAY-1990

MG/M® - Milligrams Per Cubic Meter
PPM - Parts Per Million

U - Micrograms

NG - Nanograms

BL - Blank

A division of Galson Techmcal Services, Inc.



Galson
~~ Laboratories

6601 Kirkville Road

LABORATCRY ANALYSIS REPORT

E Syracuse, NY 13057 Client: OOCSD
. » 06 .
B0 9500508 Task Namber: 90042315 Job Number: SEOLL
Location: NS Date Sampled: 04,/10-12/90
Lab ID: J9297AC J9297B J9297D J9297E
Client ID: TEST 4 TEST 4 TEST 4 TEST 4 TEST 4
OONTAINER A CINIAINFR B ONIAINFR D OONIAINER E  TOTAL
MERCURY TOTAL UG 2.6 0.3 21 93 116.9

Method(s): EPA DRAFT METHOD 8/28/89 METHOD EMISSIONS
FROM HAZARDOUS WASTE AND SIMILAR COMBUSTION
PROCESSES

(<) - Less Than Footnotes: NDO BLANK CORRECTIONS NEEDED.
(>) - Greater Than

NA - Not Applicable

ND - Not detectable

NS - Not specified

MG - Milligrams Submitted by: PH

L - Liters Approved by: ”AA:, rtbrvon
M - Qubic Meter Date: 4-MAY-1990 l

MG/M? - Milligrams Per Cubic Meter
- Parts Per Million

~ Micrograms

- Nanograms

- Blank

REGY

A dvision of Galson Technical Services, Inc.



¢ D Galson

~~ Laboratories

6601 Kirkville Road

LABORATORY ANALYSIS REPORT

E Syracuse. NY 13057 Client: OOCSD
T B00580.008 Task Number: 90042315 Job Mumber: SEO34LL
Location: NS Date Sampled: 04/10-12,90
Lab ID: J9298AC J92988 J9298D J9298E
Client ID: TEST S TEST S TEST S TEST S TEST §
CONTAINER A/C CONTAINER B OONTAINER D CONTAINER E TOTAL
MERCURY TOTAL UG 1.8 0.60 16 160 178.4

Method(s): EPA DRAFT METHOD 8/28/89 METHOD EMISSIONS

FROM HAZARDOUS WASTE AND SIMILAR OOMBUSTION
PROCESSES.

(<) - Less Than Footnotes: NO BLANK CORRECTIONS NEEDED.

(>) - Greater Than

MA - Not Applicable

ND - Not detectable

NS - Not specified

. - ﬁlligtm Submi tted lal;y: ES, DS, E: %

L - Liters Approved by:

M - Cubic Meter Date: m:%

MG/M? - Milligrams Per Qubic Meter 4
PPM - Parts Per Million

UG - Micrograms
NG - Nanograms
BL - Blank

th
A division of Gaison Techmical Services, Inc.



(3 Galson

Laboratories
LABORATORY ANALYSIS REPCRT
gt
yracu Client: COCSD
oo mog Task Nmber: 90042315 Job Number: SEOLL
Location: NS Date Sampled: 04,/10-12/90
Lab ID: J9299AC J92998 J9299D J9299E
Client ID: TEST 6 TEST 6 TEST 6 TEST 6 TEST 6
CONTAINER A/C ONTAINER B ONTAINER D QINTAINER E TOIAL
MERCURY TOTAL UG <0.8 1.3 24 260 285.3
Method(s): EPA DRAFT METHOD 8/28/89 METHOD EMISSIONS

FROM HAZARDOUS WASTE AND SIMILAR cnnsnm
PROCESSES.

(<) - Less Than Footnotes: NO BLANK CORRECTIONS NEEDED.

M - Cubic Meter mte.
MGM? - Milligrams Per Cubic Meter
PPM - Parts Per Million

UG - Micrograms

NG - Nanograms

BL - Blank

MG - Milligrams s.i:nittod DS,
L - Liters by%? W
4-MAY-1990

A avision of Galson Techrical Services. inc.



Galson

Technical Services

Galson Technical Services, Inc.
2116 Berkeley Way

Berkeley. CA 94704

Tel: (415) 848-0389

FAX: (415) 848-0838

SILICA GEL ANALYSIS REPORT

Project Name:

Project No.: SE-034

Blk-Correct

Sample 1D Lab ID Sample Date Tare (gm) Final (gm) Diff. (gm) Diff. (gm)
Blank 1219 4/12/90 200.0 200.6 0.6 NA
1-HC1 1214 4/10/90 200.0 213.7 13.7 13.1
2-HCl1 1210 4/10/90 200.0 210.2 10.2 9.6
3-HCI 1215 4/10/90 200.0 2077 7.7 7.1
4-Hex Chrome 1207 4/11/90 200.0 230.3 30.3 29.7
5-Hex Chrome 1202 4/11/90 200.0 2244 244 23.8
6-Hex Chrome 1209 4/12/90 200.0 2257 25.7 25.1
4-Multi-Metals 1216 4/11/90 200.0 226.1 26.1 25.5
5-Multi-Metals 1198 4/11/90 200.0 234.0 34.0 33.4
6-Multi-Metals 1217 4/12/90 200.0 2226 226 22,0
7-PAH 1221 4/12/90 200.0 234.6 34,6 34.0
8-PAH 1227 4/12/90 300.0 3339 339 333
9-PAH 1211 4/13/90 200.0 235.7 35.7 35.1
10-PAH 1218 4/13/90 200.0 235.9 359 35.3

Method: CARB §
Date Analyzed: 4/16/90
Analyzed by: S. Valladolid

Approved by:M. Ludwiczak

Syracuse * Rochester » New York ¢ Phiadeiphia * Berkeley
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FLUE GAS ANALYSES FiELD DATA
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( .3 Galson

== Laboratories LABORATORY ANALYSIS REPORT

6601 Kirkville Roag %::‘t: ... 4 : SE0341L

E. Syracuse. NY 13057 Number: 9004130 Job Number :

Tel: (315) 432-0506 Location: MARTINEZ, CA Date Sampled: 11-APR-1990

1-800-950-0506

HEXAVALENT CHROMIUM STACK
Sample ID Lab ID TOTAL UG

TEST #4 J8601 <7
TEST #5 J8602 <8
TEST #6 J8603 <8
BLANK J8604BL <7

J8601 SPIKE 38% RECOVERY

Method(s): CARB 425
(<) - Less Than Footnotes:
(>) - Greater Than
NA - Not Applicable
ND - Not detectable
NS - Not specified
MG - Milligrams Submitted by: DD
L - Liters ~ approved by: S (Aagl o
M - Qubic Meter Date Analyzed: 13-APR-1
MG/M' - Milligrams Per Cubic Meter '
PPM - Parts Per Million
uG - Micrograms
NG - Nanograms
BL - Blank

A - 20'::“«”-\

A division of Galson Technical Services, Inc.



PCDD/PCDF and PAH Emission Data
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Report to Galson Technical Services
page ... #5

3.0 Analytical Results

The results generated for each of the sample trains submitted under this project
are presented ahead.

Prior to analysis all glassware was thoroughly washed with soap followed by
solvent rinses.The glassware was water rinsed again then soaked in chromic
acid for one hour. This was followed by additional water rinses and the
glassware then dried overnight at 300 °C. In addition all vials and rotary
evaporation glassware were similarly cleaned. Unfortunately appreciable levels
of naphthalene were still evident in our method blank. Subsequent to these
analyses all glassware have been treated with nitric acid which has basically
eliminated the problem.The travel blank itself gave the highest level of
naphthalene at 810 ug. This in itself may be directly related to the particular
XAD resin but cannot be ascertained with any certainty.The surrogate recovery

for 13¢ 12 benzo(a)pyrene could not be determined due to a large co-eluting

peak .No positives were noted for any PCDD/PCDF at the detection levels
indicated in the data table. Test #7 and #9 had relatively lower recoveries of the

field surrogate 37C1,-2,3,7,8-TCDF ,30 and 37% respectively, but in both cases

the other field spike ,13C12-l,2,3,4,6,7,8-H7CDF recoverd well (89 and
110%).



Name:

Contact:
Project:

Netes:

CLIENT INFORMATION
GALSON

TECHNICAL SERVICES

LAB INFORMATION
x .

ANSS49
: May.24 1990

*." = Nat Asalysed
*<" = Loss than MDL

Component

2.3,7.8-Teuwschlovodibenzofuran

2.3.7..-Tcncmp-diom
S-Pentachlorodi

1237 benzofuran

234,78

Pentachlorodibsnzofuran
1.23.78-Pentachlorodibenzo-p-dioxin

1234.78-
1236,78-
234.6.78-

Hexachlorodibenzofuran
1.2.3,7,8.9-Hexachlorodibenzofuran
1,2,3,4.7.8-Hexachlorodibenzo-p-dioxin
1.2.3,6.7.8-Hexachlorodibenzo-p-dioxin
1.2.3.7.8.9-Rexachlorodibenzo-p-dioxin
1,2.3,4.6.7,8-Heptachlorodibenzofuran
1.2.3.4.7.8.9-Heptachlorodibenzofuran

Heptachlorodibenzo-p-dioxin
1,2.3.4.6.7,8,9-Octachlorodibsnzofursn

1,23.4.6,7.8-

ANALYTICAL RESULTS REPORT

MDL

1.2.3.4,6.7,8.9-Octachlorodibenzo-p-dioxin

Total C17 Dibenzofurans
CI8 Dibenzofuran

Surrogate Recoveries %

23,7,8-T4CDD 13C-12
23,7,8-T4CDD 37C14
2.3,7.8-TACDF 13C-12
1.23,78-PSCDD 13C-12
1,23,6,7.8-H6CDD 13C-12
1,23.4.6,7,8-HICF 13C-12
1,23,4,6.7,8-H7CDD 13C12
OCDD 13C12

Prepared by ZENON Environmental Inc.

Clisnt ID:

TESTH?  TEST#8
041780 41780
LabID: 00851990 00852090

Units

ng D026 <0040
D034 <0090
D068 <0060
Q0070 <0061
D4 DM
D042  <OOM
D042 D048
D04l D045
D042  DoM
DOM <0065
DO D067
DO  <D06S
D055 00T
D086 <0075
<0085 <018
D09 <011
<0.17 <0.1$
ng 004 0092
D094 <008
D09 <0.067
<0085 <018
0.17 0.15
002 D042
D071 D061
D042 <0045
D005 <0075
009 D11
86 75
30 110
120 7
94 4
100 100
) 87
90 110
9 92

110
37

110
110

110
110
110

<0.18

<0.059
«<0.11
<0.13

140

110
100

91

Page 2



Report to Galson Technical Services
page ... #6

4.0 Quality Control /Ouality Assurance (QA/OC)

A complete QA/QC program is employed by ZENON. The elements of this
program and a brief discussion of each of the elements are presented below:

Sample Custody

Strict chain of custody is maintained for samples analysed in this project.
Samples received from the field were signed off upon delivery and immediately
entered into ZENON's lab information system. Prior to extraction, samples
were stored under refrigeration in a secure area. All technologists working on
this project have kept accurate records of all actions taken with the samples.
ZENON also has a security system in place that ensures unauthorized entry into
the lab area is immediately known and appropriate staff and police are
contacted.

Method blanks

A method blank is an analysis incorporating all aspects of the analysis,
excluding the sample. Its value is to identify the presence of glassware, reagent
or instrumentation induced contamination. In this study, a method blank was
processed for the group samples. The data generated are not corrected for lab
blank.

Standards -Internal. Surrogate & External ;

ZENON uses both native and labelled PCDD/DF and PAH standards as

identified in the CARB protocols. Every sample was fortified with surrogate

standards from each contaminant group prior to the start of analysis and each ‘
extract was fortified with an internal standard just prior to injection. Three

point calibrations were used to define the response curve characteristics.

Surrogate recoveries were generally acceptable, with the exception of
13C12.No recoveries were available due to the presence of a large co-eluting )

peak which was not removed by tha alumina clean-up. Two samples gave
marginally lower recoveries on one of the two dioxin surrogates (Test #7 and
#9) yet in both cases the other surrogate gave good recoveries (89 and 110%).



Qsisen Preiec No. 88:054
SUMMARY OF TEST DATA - PCDO/PCDF AND PAH EMISSIONS
" UeaNmcccso TS STACK # INCINERATOR #2 EXHAUST ‘
BUN#7 RBUN®#8 BUN# RUN #10

NUMBER OF SAMPLING POINTS 24 24 24 24
DURATION OF THE RUN, MINUTES 192 - 192 192 192
SAMPLING NOZZLE DIAMETER, INCHES 0.23 0.23 0.23 0.23
PITOT CALIBRATION FACTOR (CF) 0.84 0.84 0.84 0.84
METER CALIBRATION FACTOR, GAMMA 1.0086 1.006 1.006 1.006
STACK DIAMETER, INCHES 41 41 41 41
AMBIENT AIR TEMPERATURE, °F 70 70 70 70
BAROMETRIC PRESSURE, INCHES HG 30.11 30.11 30.02  30.02
AVG STATIC PRES IN FLUE, INCHES H,0 -0.18 -0.14 -0.09 -0.13
ABSOLUTE PRES IN FLUE (P(S)), INCHESHG  30.10  30.10 30.01 30.01
AVG STACK VELOCITY HEAD, SQRT(AP) 0.690 0.691 0.688 0.700
AVERAGE ORIFICE (aH), INCHES H,0 1.21 1.21 1.19 1.26

VOL SAMPLED (V(M)), FT3 (METER COND) 118.63 119.67 120.12 118.82

AVERAGE STACK TEMPERATURE (T(S)), °F 148 147 1583 1582
AVERAGE XAD-2 TEMPERATURE, °F -
AVERAGE IMPINGER OUTLET TEMP, °F 77 67 76 78
AVERAGE METER TEMPERATURE, °F 99 99 107 108
AVERAGE METER VACUUM, NCHES HG 6.9 9.5 9.9 6.7
VOLUME OF WATER CONDENSED V(LC). ML 20.2 57.4 46.5 68.1
SPECIF'ICGRAVH'YGFLUEGAS(SG) 1.013 1.008 1.010 1.004
ORSAT ANALYSIS:
*+% CO, 5.0 5.4 5.4 4.9 ‘
*% Op 18.2 14.7 14.8 15.1

% CO 0.0 0.0 0.0 0.0

--....--.-------.----.---.---.-.-..-.-----'.----.-----.-..---------- d



SAMPLING DATA & CALCULATIONS - PCDIYPCDF AND PAH EMISSIONS
'PLANT:CCCSD STACK #: INCINERATOR #2 EXHAUST
BUN#7 BUN#8 BUNS BUN #10

-

B. VOLUME SAMPLED (METERCOND.),FT3 118.63 119.67 120.12 118.82
C. VOLUME SAMPLED (STANDARD COND.),SCF 114.28  115.30 113.62  112.66

(20.92) * [T(m)]
D. VOLUME OF LIQUID WATER CONDENSED, ML 20.2 5§7.4 46.5 68.1

E. VAPOR VOLUME OF WATER CONDENSED,SCF  0.96 2.71 2.20 3.22
(STD. CONDITIONS), D°0.04728

F. MOISTURE, % - - 0.83 2.30 1.90 2.78
(E/(E+C))*100 _

G. AVERAGE VELOCITY IN THE STACK, FPM 2,464 2,471 2,474 2,521
4005°(SQRT(DP)*CF*
SQRT((TS°29.92°1.0)/(530°P(8)*SG))

H. STACKGAS FLOW RATE (STACK COND.), 22,594 22,652 22,680 23,113
CFM
(A*G)

I. STACK GAS FLOW RATE (STD. COND., DRY), 19,635 19,433 19,287 19,527
DSCFM
H*(1-(F/100))*(530/T(S))*(P(S5)/29.92)

J. SLUDGE FEED RATE, TONS (DRYVHOUR 1.5 1.8 1.5 1.5



PLANT: CCCSD STACK #: INCINERATOR #2 EXHAUST

Bun#7 Bun#8 Bun#3 Bun #10
K. PCDD/PCDF Collected, ng.

2378 TCOD <0.034 <0.090 <0.084 <0.15

Total TCOD <0.034 <0.092 <0.11 <0.17
12378 PeCDD <0.094 <0.079 <0.072 <0.088
Total PeCDD <0.094 <0.080 <0.073 <0.150
123478 HxCDD <0.079 <0.068 <0.0§0 <0.080
123878 HxCDD <0.079 <0.087 <0.092 <0.080
123789 MxCDD <0.079 <0.065 <0.092 <0.082
Total HxCDD <0.079 <0.087 <0.092 <0.083
1234678 HpCDOD <0.085 <0.18 <0.082 <0.13
Total HPCDD <0.085 <0.18 «<0.082 <0.14
Total OCDD <0.17 <0.15 <0.13 <0.18
Total PCDD ' <0.48 <0.57 <0.49 <0.72
2378 TCDF <0.026 <0.040 <0.038 <0.12
Total TCOF <0.026 <0.042 <0.038 <0.16
12378 PeCDF «<0.068 <0.060 <0.080 <0.084
23478 PeCOF . <0.070 <0.061 <0.079 <0.090
Total PeCOF <0.071 <0.081 <0.14 <0.094
123478 HxCOF <0.042 <0.044 «<0.038 <0.058
123878 HxCDF <0.042 <0.045  <0.040 <0.056
234678 HxCOF : <0.041 <0.045 <0.040 <0.054
123789 HxCDF <0.042 <0.044 <0.039 <0.054
Total HxCDF <0.042 <0.048 <0.041 <0.058
1234878 HpCOF <0.055 <0.072 <0.055 <0.18
1234789 HpCOF <0.058 <0.075 <0.054 <0.17
 Total HpCDF <0.056 <0.078 <0.085 <0.17
Total OCDF <0.089 <0.11 <0.10 <0.13

Total PCOF <0.29 <0.33 <0.37 <0.61



PLANT:CCCSD STACK #: INCINERATOR #2 EXHAUST
Bun #7 Bun _#8 Bun #9 Bun #10
L. PCDD/PCDF Concentration, ng/dscm -

(K*35.3)/C
2378 TCDD " <0.011  <0.028  <0.026  <0.047
Total TCOD <0.011 <0028  <0.034  <0.054
12378 PeCDD <0.029  <0.024  <0.022  <0.028
Total PeCDD <0.029  <0.024  <0.023  <0.047
123478 HxCDD <0.024  <0.020  <0.028  <0.025
123678 HxCDD <0.024  <0.021  <0.029  <0.025
123789 HxCDD <0.024 <0020  <0.029  <0.026
Total HxCDD <0.024  <0.021 <0.029  <0.026
1234678 HpCDD <0.028  <0.055  <0.025  <0.041
Total HpCDD <0.028  <0.055  <0.025  <0.044
Total OCDD <0.053  <0.046  <0.040  <0.056
Total PCOD <0.143  <0.175  <0.151 <0.225
2378 TCOF <0.008  <0.012  <0.042  <0.038
Total TCOF <0.008  <0.013  <0.012  <0.049
12378 PeCOF <0.021  <0.018  <0.025  <0.026
23478 PeCDF <0.022 <0019  <0.025  <0.028
Total PeCDF <0.022 <0.019  <0.043  <0.029
123478 HXCDF <0.013  <0.013  <0.012  <0.018
123678 HxCDF : <0.013 <0014  <0.012  <0.018
234678 HxCDF <0.013 <0014 <0012  <0.017
123789 HxCOF <0.013 <0013 <0.012  <0.017
Total HXCDF <0.013  <0.014  <0.013  <0.018
1234678 HpCOF <0.017  <0.022  <0.017  <0.050
1234789 HpCDF <0.017  <0.023  <0.017  <0.053
Total HpCOF <0.017  <0.023  <0.017  <0.053
Total OCDF <0.031  <0.032  <0.031 <0.041

Total PCOF <0.091 <0.101 <0.116 <0.191



Geison Project Ne. 88034
SAMPLING DATA & CALCULATIONS - PCDOVPCDF AND PAH EMISSIONS
"" PLANT:CCCSD T STACK #: INCINERATOR #2 EXHAUST

Bun #7 Bun#8 Hun# Bun #10

M. PCDD/PCDF Emission Rate, ug/hr
(L*1°60)/(35.3°1000)

2378 TCDD <0.4 <0.9 <0.9 <16
Total TCDD <0.4 <0.9 <1.1 <1.8
12378 PeCDD <1.0 <0.8 <0.7 <0.9
Total PeCDD <1.0 <0.8 <0.7 <1.6
123478 HxCDD <0.8 <0.7 <0.9 <0.8
123678 HxCDD <0.8 <0.7 <0.9 <0.8
123789 HxCDD <0.8 <0.7 <0.9 <0.9
Total HXCDD <0.8 <0.7 <0.9 <0.9
1234678 HpCDD <0.9 <1.8 <0.8 <1.4
Total HpCDD <0.9 <1.8 <0.8 <1.5
Total OCOD <1.8 <1.5 <1.3 <1.9
Total PCDD <4.8 <5.8 <4.9 <7.5
2378 TCDF <0.3 <0.4 <0.4 «<1.2
Total TCOF <0.3 <0.4 <0.4 <1.8
12378 PeCDF <0.7 <0.6 <0.8 <0.9
23478 PeCOF <0.7 <0.6 <0.8 <0.9
Total PeCDF <0.7 <0.8 <1.4 <1.0
123478 HxCDF <0.4 <0.4 <0.4 <0.8
123878 HxCODF <0.4 <0.5 <0.4 <0.6
234878 HxCDF <0.4 <0.5 <0.4 <0.6
123789 HxCDF <0.4 <0.4 <0.4 <0.6
Total HxCDF <0.4 <0.5 <0.4 <0.8
1234878 HpCDF <0.6 <0.7 <0.8 <1.7
1234789 HpCDF <0.6 <0.8 <0.5 <1.7
Total HpCOF <0.8 <0.8 <0.6 <1.7
Total OCDF <1.0 <1.1 <1.0 <1.4
Total PCOF <3.0 <3.3 <3.8 <6.3



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

PLANT:CCCSD STACK #: INCINERATOR #2 EXHAUST
Bun_#7 Bun _#8 Bun #9  Bun #10
N. PCDD/PCDF Emission Rate, ug/ton )

M/J

2378 TCDD <0.2 <0.6 <0.6 <1.0
Total TCDD <0.2 <0.6 <0.7 <1.2
12378 PeCDD <0.8 <0.5 <0.5 <0.6
Total PeCDD <0.6 <0.5 <0.5 <1.0
123478 HxCDD <0.5 <0.4 <0.6 <0.6
123678 HxCDD <0.5 <0.5 <0.8 <0.6
123789 HxCDD <0.5 <0.4 <0.6 <0.6
Total HxCDD <0.5 <0.5 <0.6 <0.8
1234878 HpCDD <0.6 «1.2 <0.6 <0.9
Total HpCDD <0.6 <1.2 <0.6 <1.0
Total OCDD <1.2 <1.0 <0.9 <1.2
Total PCDOD <3.2 <3.8 <3.3 <5.0
2378 TCDF <0.2 <0.3 <0.3 <0.8
Total TCDF <0.2 <0.3 <0.3 <1 _.1
12378 PeCDF <0.5 <0.4 <0.5 <0.6
23478 PeCDF <0.5 <0.4 <0.5 <0.6
Total PeCDF <0.5 <0.4 <0.9 <0.7
123478 HxCDF <0.3 <0.3 <0.3 <0.4
123678 HxCDF <0.3 <0.3 <0.3 <0.4
234678 HxCDF <0.3 <0.3 <0.3 <0.4
123789 HxCDF <0.3 <0.3 <0.3 <0.4
Total HxCDF <0.3 <0.3 <0.3 <0.4
1234678 HpCDF <0.4 <0.5 <0.4 <1.1
1234789 HpCOF <0.4 <0.5 <0.4 <1.2
Total HpCOF <0.4 <0.5 <0.4 <1.2
Total OCOF <0.7 <0.7 <0.7 <0.9
Total PCOF <2.0 <2.2 <2.5 <4.2



PLANT:CCCSD STACK #: INCINERATOR #2 EXHAUST

BUN®#7 PRBUN#S RUN# RUN #10
O. PAH Quantities!, g

runaphmmyb 45 - 45 100 26

ne < 0.06 < 0.06 < 0.06 < 0.06
Acenaphthene < 0.08 < 0.06 < 0.06 < 0.06
Fluorene < 0.08 < 0.06 < 0.06 < 0.06
Phenanthrene < 0.04 < 0.04 < 0.04 < 0.04
Anthracene < 0.04 < 0.04 < 0.04 < 0.04
Fluoranthene < 0.04 < 0.04 < 0.04 < 0.04
Pyrene < 0.04 < 0.04 < 0.04 < 0.04
Chrysene < 0.04 < 0.04 < 0.04 < 0.04
Benzo(a)anthracene < 0.04 < 0.04 < 0.04 < 0.04
Benzo(b)fluoranthene < 0.04 < 0.04 < 0.04 < 0.04
Benzo(k)fluoranthene < 0.04 < 0.04 < 0.04 < 0.04
Benzo(a)pyrene : < 0.04 < 0.04 < 0.04 < 0.04
indeno(1,2,3-cd)pyrene < 0.04 < 0.04 < 0.04 < 0.04
Dibenzo(a,h)anthracene < 0.08 < 0.06 < 0.06 < 0.06
Benzo(g,h,i)perylene < 0.04 < 0.04 < 0.04 < 0.04

P. PAH Concentration, ug/dscm
(O*353)/¢C
Naphthalene 14 14 31 8
Acenaphthylene < 0.02 < 0.02 < 0.02 <0.02

< 0.02 < 0.02 < 0.02 <0.02

Fluorene < 0.02 < 0.02 < 0.02 <0.02
Phenanthrene < 0.01 < 0.01 < 0.01 <0.01
Anthracene < 0.01 < 0.01 < 0.01 <0.01
Fluoranthene < 0.01 < 0.01 < 0.0t <0.01
Pyrene . < 0.01 < 0.01 < 0.01 <0.01
Chrysene < 0.01 < 0.01 < 0.01 <0.01
Benzo(a)anthracene < 0.01 < 0.01 < 0.01 <0.01
Benzo(b)fluoranthene < 0.01 < 0.01 < 0.01 . <0.01
Benzo(k)fluoranthene < 0.01 < 0.01 < 0.01 <0.01
Benzo(a)pyrene < 0.01 < 0.01 < 0.01 <0.01
indeno(1,2,3-cd)pyrene < 0.01 < 0.01 < 0.01 <0.01
Dibenzo(a,h)anthracene < 0.02 < 0.02 < 0.02 <0.02
Benzo(g,h,i)perylene < 0.01 < 0.01 < 0.01 <0.01

1 Pmmmmmww*qmm Naphthalene was the only compound determined
bbopnumhﬂnblmmbhIabomorydataprmnudlnAppondlelfortddmomldouﬂ.



PLANT:CCCSD STACK #: INCINERATOR #2 EXHAUST
BUN#7 BUNSE BUN# RUN #10

Q. PAH Emission Rate, mg/hr
(P*1°60)/(35.3"1000) .

Naphthalene : 464 455 1020 270
Acenaphthylene <06 <06 < 0.6 <06 -
Acenaphthene < 0.6 < 0.6 < 0.6 " <08
Fluorene < 0.6 < 0.6 < 0.6 < 0.6
Phenanthrene <04 <04 <04 <04
Anthracene <04 <04 <04 <04
Fluoranthene <04 <04 < 0.4 <04
Pyrene" <04 <04 <04 <04
‘Chrysene <04 <04 <04 <04
Benzo(a)anthracene <04 <04 <04 <04
Benzo(b)fluoranthene < 0.4 <04 < 04 <04
Benzo(k)fluoranthene < 0.4 <04 <04 <04
Benzo(a)pyrene <04 <04 < 0.4 <04
Indeno(1,2,3-cd)pyrene <04 <04 < 0.4 <04
Dibenzo(a,h)anthracene < 0.6 <06 - <06 < 0.6
Benzo(g,h,i)perylene <04 <04 <04 <04

R. PAH Emission Ratio, mg/ton, dry

Q/J _

Naphthalene 309 303 679 18
Acenaphthylene <04 <04 <04 <04
Acenaphthene <04 <04 <04 <04
Fluorene <04 <04 <04 <04
Phenanthrene <03 <03 <03 <03
Anthracene <03 <03 <03 <03
Fluoranthene < 0.3 <03 <03 <03
Pyrene <03 <03 <03 <03
Chrysene <03 <03 < 0.3 <03
Benzo(a)anthracene <03 <03 <03 <03
Benzo(b)fluoranthene < 0.3 < 0.3 <03 <03
Benzo(k)fluoranthene <03 <03 <03 <03
Benzo(a)pyrene < 0.3 <03 <03 <03
Indeno(1,2,3-cd)pyrene <03 <03 <03 <03
Dibenzo(a,h)anthracene <04 <04 <04 <04
Benzo(g,h,i)perylene <03 <03 <03 <03



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

PLANT: CCCSD STACK #: INCINERATOR #2 EXHAUST

-

PABAMETER BUN #7 BUN #8 BUN #9 BUN #10
T(S), °R 608 607 613 612
V(LC), ML | 20.2 57.4 48.5 68.1
GAMMA 1.006 1.008 1.006 1.006

v(M), FT3 118.63 119.67 120.12 118.82
T(M), °R 559 559 567 566
P(BAR)+(aH/13.6), IN. HG 30.2 30.2 30.11 - 30.11
V(S), FPM 2,464 2,471 2,474 2,521
P(S), IN. HG 30.10 30.10 30.01 30.01
A(N), FT2 0.0003 0.0003 0.0003 0.0003
THETA, MINUTES | 192 192 192 192
| (PERCENT OF 96.3 98.2 97.5 95.5

ISOKINETIC)!

' 1 = (T(8)°100((0.00267°V(CL))+(V(M)/T(M))* GAMMA*(P(BAR)+(4H)/13.6))))/(THETA
"V(S)*P(8)°A(N))



[PLANT:CCCSD - STACK #: INCINERATOR #2 EXHAUST
BUN#7 BUN #8 BUN #9 BUN #10

DRY WET ORY WET DAY WET  DRY  WET
PABAMETER  DASIS DBASIS BASIS BASIS BASIS BASIS BASIS BASIS

O 500 4.96 540 5.28 5.40 5.30 4.90 4.76
oW 15.20 15.07 14.70 14.36 14.80 14.52 15.10 14.68
co 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Ng 79.80 79.14 79.90 78.06 79.80 78.29 80.00 77.78
H0 --- 083 --- 230 --- 1.90 --- 2.78

MOLECULAR - -- 29.31 ---  29.19 --- 29.24 Ce-- 29.07

1 Cakulated from the equation:
Molecular Weight =0.44°(%CO3)+0.32°(%02)+0.28°(%N+%CO)+0.18"(%H30)

2 3G Molecular Weight of Stack Gas/ Molecular Weight of Air (28.85 gm/gm-mole)
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FLUE GAS ANALYSES FIELD 0ATA

Plant ID' “ ‘SI):QM] ; . Oate: &z il’ﬁaz

 Quality Controt o Tl - %Ckrdne(‘resf@—- f231

'Luk check - all components muse pass 2/Q.t: gas analysis resylts
.Pre-tcst _ Post-test Gas [0 Run :._cg_z szz 22 =]
coz Pipette 1
: 02 pipette 2
. CO0 pipette 3
Sample durette
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CO and THC Emission Data
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SAMPLING DATA AND CALCULATIONS - CO AND THC EMISSIONS
Plant: CCCSD Stack: Unit #2 Exhaust

SAMPLING DATA: Bun _#4 Bun #5 Bun_#6
Stack Gas Moist Content! (%H20), % 2.3 2.2 2.3
Stack Gas Flow Rate', DSCFM 19,042 19,583 20,083
Sludge Feed Rate, TPH (dry) 1.7 1.6 1.5
CO Concentration, ppm (dry) 28.9 §6.5 61.0
THC Concentration2, ppm (wet) 10.5 9.6 12.2
CALCULATIONS:
A. Stack Gas Flow Rate, DSCFM 19,042 19,583 20,083
B. Concentration, ppm (dry)
- 28.9 56.5 61.0
« THC3 10.7 9.8 12.5
C. Sludge Feed Rate, tph (dry) 1.7 1.6 . 1.5

D. Emission Rate, bba/hr
(B'A'Mw4'60)l(454.000'35.3'24.13)

« O 2.39 4.81 5.32

J TI-C 0.51 0.48 0.62
E. Emission Ratlo, Ibs/fon (dry)

o/C -

« QO 1.4 3.0 3.5

« THC 0.3 0.3 0.4

1 Based on data colliected during the concurrent metals and hexavalent chromium testing; average
values were used.

As methane (CHy)

Ory Basis = Wet Basie/(1- (%H,on 00))

Molecular weight (CO) = 28 gm/gm-mole;

Molecular weight (CHg) = 18 gm/gm-mole
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Source Test Repost:
CCCS8D- incinevator #2 Exhaust

SAMPLING DATA AND CALCULATIONS - CO AND THC EMISSIONS
" Piant: CCCSD Stack: Unit #2 Exhaust

SAMPLING DATA:

Stack Gas Moist Content! (%H20), %
Stack Gas Flow Rate', DSCFM

Sludge Feed Rate, TPH (dry)

CO Concentration, ppm (dry)

THC Concentration2, ppm ‘(vm)
CALCULATIONS:

A. Stack Gas Flow Rate, DSCFM

B. Concentration, ppm (dry)

.«
« THC3

. Sludge Feed Rate, tph (dry)

D. Emission Rate, lba/iw
(B*A*MW4°80)/(454,000°35.3°24.13)

)
. THC

o/C

Emission Ratio, Ibs/ton (dry)

Bun #1

2.9

19,191
1.7
34.5

12.3

19,191

Bun #2  Bun#d

2.5

19,475
1.8
74.0

19,475

74.0
9.1

1.6

2.6

20,038
1.7
25.9

20,038

25.9
9.9

1.7

Based on data collected during the concurrent HC! testing.

As methane (CHy)

Dry Basis = Wet Basie/(1-(%Hg0/100))
Molecular weight (CO) = 28 gm/gm-mole;
Molecular weight (CH,) = 18 gmvgm-mole



Plant: CCCSD Stack: Unit #2 Exhaust

SAMPLING DATA: Bun #7 Bun #8
Stack Gas Moist Content! (%H20), % 0.8 .23
Stack Gas Flow Rate', DSCFM 19,635 19,433
Siudge Feed Rate, TPH (dry) 1.5 1.5
CO Concentration, ppm (dry) 50.9 70.8
THC Concentration3, ppm (wet) 13.8 10.4
CALCULATIONS:
A. Stack Gas Flow Rate, DSCFM 19,635 19,433
B. Concentration, ppm (dry)
« Q@ 50.9 70.8
+ THC* 13.8 10.6
C. Sludge Feed Rate, tph (dry) 1.5 1.5

D. Emission Rate, bs/hr
(B*A*MWS5°80)/(454,000°35.3°24.13)

e OO 4.34 5.98
- THC 0.68 0.51
E. Emission Ratio, ibs/ton (dry)
o/C
e OO 2.9 4.0
« THC 0.4 0.3

Bun #9
1.9

19,287
1.5
58.6
15.4

19,287

Bun #10
2.8

19,527
1.5
39.42

16.8

19,527

39.4
17.3

1.5

3.34
0.84

Based on data collected during the concurrent PAH tests.
As methane (CH,).

200 ppm throughout the remainder of the test perod (1744-1823).
Ory Basis = Wet Basis/(1-(%H20/100))

1

2

3 Based on the average concentration monitored during the period, 1455-1744; CO levels exceeded
4

5

Molecular weight (CO) = 28 gm/gm-mole;
Molecular weight (CHy) = 18 gmvgm-mole
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