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SOURCE EMISSION TESTING OF THE
WOOD-FIRED BOILER

AT

CATALYST HUDSON, INC.
ANDERSON, CALIFORNIA

Pertormed for:

The Timber Association of California
1311 | Street, Suite 100
Sacramento, CA 85814

2 Caison

o .
- lechnical Services
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Galson Technical Services. Inc. ‘ ' : o L, T .

2116 Berkeley Way .
Berketay, CA 94704 : ‘

Tel: (415) 848-0389 . o
FAX, (415) 848-0838 ) e Sl

.February 8, 1891 -

Mr. Steve Petrin

The Timber Association of California (TAC)
1311 | Street, Suite 100

Sacramento, CA 95814

Re: Source Emission Test Report
Catalyst Mudson, Anderson, CA - TAC Site #5
Wood-Fired Boiler
Galson Project S9-072.CH

Dear Steve:

Enclosed are the results of the source emission testing performed on the Wood- Fnred Bouler
at Catalyst Hudson in Anderson, California. Testing was conducted by Gaison Technical
Services, Inc. from September 6 to 8, 1890 to determme emissions of the followmg
pollutants . EAN

Formaldehyde/Acetaldehyde
Benzene '

-y
L

“F;ar;t'icu!ate Matter

Metals (12 - including hexavalent ¢hromium) )
Polycyclic Aromatic Hydrocarbons (PAHs: 16 Compounds)
Phenolic Compounds (11)

In addition, carbon monoxide (CO), total hydrocarbon (THC), carbon dioxide (COz) and
oxygen (Oz} levels were continuously monitored throughout the testing.

The primary purpose of the test program was to develop emission data in support of Catalyst'l

Hudson's AB2588% reporting requirements. Catalyst Hudson was selected by the Timber

Association of California (TAC) and the California Air Resources Board (CARB) as one of the

sites to be tested in 2 pooled tesling program. Emission data collecled at this site will be
utilized to satisfy. the AB2588 reporting requirements of other similar facilities
represented in the program.

1. Air Toxics "Hot Spots” Information and Assessment Act of 1987,

g2 Galson. - - - _. e
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Mr. Chuck Sassenrath, P.E., representing the TAC, and Ed Deedon of Catalyst Hudson were -
present to coordinate testing activities with the boiler operations and to observe test
procedures. Kenneth Berryman of the Shasta County Department of Public Health was also -
present {o observe the testing.

- | Operating Congitions:

The facility is equipped with a Zurn Hogged Fuel Botier installed in 1982. The rated
capacity of this unit is 90,000 Ibs/hr steam al 625 psi. The boiler is typically fired with
Pine and Cedar hog fuel. Exhaust gases from the boiler pass through a multi-clone and wet
scrubber and are discharged to the atmosphere through a 65-inch diameter stack,
approximately 80 feet above grade. .

During the test program, the boiler steam production was maintained at 80,000 lbs/hr. The
boiler was fired with Pine and Cedar hog fuel. Boiler operating data, including fuel feed rate,
steam flow rate, pressure and temperature, furnace draft, air flow, feedwater flow,
scrubber pressure differential and drum level were recorded by plant personnel during the
testing. These data are presented in Attachment 1.

Test Methods:

. Testing was performed in accordance with California Air Resources Board (CARB) and

Environmental‘Protection Agency {EPA) methods. The methods used are summarized below:

Pollutant Method
Formaldehyde, Acetaidehyde | L - CARB Method.430
Benzene CARB Method 410A
Metals (11)2/ Particulate EPA Draft “Mezpod%ma Method 5
Hexavaient chromium . | | ‘- -CARB Method 425 Draft
PAH {16 Priority Compounds) R C CARB Method 423
Phenolic Compounds (11)

CO, CQz, Oz, and THC éAHB Method 100

Three formaldehyde/acetaldehyde tests were conducted during the first PAH/phenol and
hexavalent chromium test (Test 1). Three benzene samples were collected during the
second test {Test 2) of the PAH/phenol and hexavalent chromium. Front-half particulate

' matter was collecled as part of each multiple metals test (Tests 4, 5, and 6). Condensable

2 Arsenic, beryllium, cadmium, chromium, copper, lead, manganese, mercury, nickel,
selanium, and zinc, .

3. Dated August 28, 1989.

4,

Dated July 10, 1990,
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particulate matter was collected in a separate sampling train concurrent with the multiple ™~

metals Test 6.

Testing for each parameter was performed in triplicate, with the gxception of the Oz COz,
CQ, and THC lavels which were monitored continuously during all tests.

Sampling ports were located in the 65-inch diameter stack at a point approximately 36 feet
(6.6 diameters) downstream of a disturbance in the duct and 9 feet (1.7 diameters)

i1,

[

upstream of the stack discharge. A preliminary velogity/cyclonic flow traverse of the - ~

exhaust stack was conducted in accordance with CARB Methods 1 and 2, prior to the start of
testing. These measurements confirned the acceptability of the test sites (i.e., cyclonic flow
was not present). These prehmmary flow measurements, the sample traverse points, and a
stack diagram are presented in Attachment Il

All test equipment were calibrated either prior to, or during, use in the field. The CO, COz,
Oz, and THC monitors were calibrated with cylinder gases of known concentrations
immediately before and after each test period. The dry gas meter/orifice modules were
calibrated immediately prior to, and following, the test program. Pilot tubes were also
calibrated prior to use In the field and were visually inspected for damage during the test
program. All thermometers, thermocouples, and. temperature read-outs are roulinely
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
Attachment IV

Further details of the sampling and analytical techniques are presented in Attachment lil.

Test results are summarized in Tables 1 ihrough 6 and are discussed below. Supporting
field data and calculations are presented in Attachment V. Emission data, expressed as
concentration and emission rates, can be found in the Attachment V calculation tables.
Laboratory data are presented in Attachment V1.

As presented in Table 1, formaidehyde and acetaldehyde emissions were relatively considtent
from test to test, averaging 0.48 ppm and 0.08 ppm (at 12% COz2), respectively. No
detectable quantities of formaldehyde and acetaldehyde were determined to be present in the
field-blank.

The benzene emissions, presented in Table 2, were generally consistent from test to test,
averaging 0.087 ppm {at 12% COz). No detectable quantities of benzene were determined to
be present in the field-blank.

Particul | Metals Emissions:

As presented in Table 3, total parliculale emissions from the exhaust stack were relatively
consistent from test to test, averaging 0.0146 gr/dsct (at 12% COz). The front-half
particulate concentration averaged 0.0139 gr/dscf {at 12% COQz). Condensable particulate
emissions (BH PM) contributed less than 6 percent to the total particulate loadings.

Referring to Table 3, metals emissions were generally consistent from lest to tesl.
Mercury, cadmium and nickel emissions were low relative to detection limits during alt
tests. The highest average emissions were: zinc {8,910 ug/gm), manganese (3,530
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ug/gm), . lead (1,270' ug/gm), chromium” (623 "Ug/gm) and copper (514 ug/gm).__

Beryllium and selenium were not detected in any of the tests.  *~

Manganese was detected at very high levels in Test 4; sample contamination is suspected.

L)
H

L.

g

Potassium permanganate Is used in the back-half of the sampling train to collect mercuryS, - 4

and is a likely source of sampie contamination. The manganese result from Test 4 was not
Included in the average emission calculations.

The fleld-blank was reanalyzed on 12/12/90, after it was reported that the it contained o

quantities of metals comparable to the samples. Repeat analysis determined all metals were
below detection limits except for lead and zinc which were present at the method detection
limit. The source of the biank-contained metals is not known, although it is believed to be

attributable to background sources (e.g., the tiller, reagents, solvents) and/or .

contamination. The data presented in Table 3 are corrected for blank-contained quantities,
using the results from the repeat analysis of the field-blank.

H ‘ { Total Ghromium Emissions:

Referring to Table 4, hexavalent chromium emissions were below detection limits during
Tests 1 and 2, and were 320 pg/gm of front-half particulate during Test 3. Tota! chromium
was detected in all three of the tests and averaged 518 ug/gm. This average level of total
chromium compares to levels found in the multi-metals tests. The particulate emissions
upon which the emissions are based were calculated from the average grain loading observed
during the muitiple metals testing and the exhaust gas velume drawn through the hexavalent
chromium sampling train. Hexavalent and total chromium were not detected in the field-

. blank,

isgions;:

As presented in Table 5, the total PAH emissions comprising the six cohpounds listed as -

carcinogens by CARBE, averaged 0.060 pg/dscm, at 12% COz. Other PAH compounds were

detected in all three samples. The highest average concentrations (excluding naphthalene)
were acenaphthylene (0.316
were blank-corrected.

The naphthalene results should be interpreted with caution, because relatively high levels

were present in the field-blank’, and in all three samples. Background quantities have been
observed in similar blank samples previously submitted for analysis and although the

5. As per method specifications, 100 milliliters o:f potaséium permanganale (KMnO4) in a
sulturic acid solution is placed in the fourth impinger of the sampling train {refer to
Attachment i,

8. Total PAH consists af the six compounds denoted by lootnote (a) in Table 5, per
Appendix A-1 of the AB2588 Guidelines.

7.

The field blank sample contained 2900 pg of naphthalene, while the quantities detarmined to
be present in the Tests 1 through 3 samples ranged from 2500 to 4200 pg per sample
{refer to the labaratary data presanted in Attachment VI).

ug/dscm) and phenanthrene (0.229 ug/dscm). .All the data ‘
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source of the naphthaiene is not known, it is suspected 10 be an impurity and/or a by-""* -
product of the break-down of the XAD-2 resin8.
¥

Pl lic C s Emissions: |
As presented In Table 6, phenol emissions averaged 40.4 ug/dsem at 12% COz'TH'é"'only
other phenolic compound present was 2,4-dinitrophenol which was detected in Test t at a
concentration of, 0.979 pg/dscm at 12% COa. T

Geperal:

AL

Other than noted, no sampling problems were encountered during the test program.
Isokinetic sampling conditions were maintained during the particulate/metals, hexavalent
chromium, and PAH tests, with isokinetic percentages within the allowable 100 £ 10%
during all tests (refer to Attachment V). Calibrations of the monitors performed before and
after each test period were in agreement {within 3 percent). Co

It has been a pleasure working with you and’wilh' the plant personnel on this broject.“ If you
have any further questions about details of the testing procedures, laboratory procedures, -
or the calculations, please do not hesitate to call. !

Sincerely, . L
GALSON TECHNICAL SERVICES, INC. . Approved by: e e
Guy Worthington BavidGalson, P.E. S
ENVIRONMENTAL SCIENTIST DEPARTMENT MANAGER T

ASSISTANT DEPARTM MANAGER

Rev:_%(

8. XAD is 1,4-divinyl benzene; 1,2-divinyl benzene (an impurity) can react to form
naphthalene.
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Table 1: Summary of Test Results - Catalyst Hudson~
Formaldehyde and Acetaldehyde Test Data

[Test 1D 1A 18 1C Average '
Date 9/6/90 9/6/90 8/8/90
Test Times 1056-1141 1215-1300 1345-1430 . e
Steam Flow (lbs/hr) 80,000 90,000 90,000 80,000 |- o
Flow (ACFM) (a) 40,296 39,193 39,159 39,549 |- " -
Stack Gas Taemparature (°F) (a) 137 138 _ 138 138 o :
Stack Gas Moisture (%) (a) 17.8 17.58 " 175 17.5 :
Flow (DSCFM) (a) 29,324 28,505 28,480 28,770
Oxygen (%, dry basis) 8.0 5.8 5.1 (b) 5.6
CO2Z (%, dry basis) 15.1 15.3 15.8 (b) 15.4
Nitrogen (%, dry basis) 78.9 79.1 79.1 79.0
Flow (BSCFM, @12% COQ2) 36,899 36,344 ’ 37,499 36,914
Volume Sampled (DSCF) 1.43 ) 1.38 1.39 1.40
CO (ppm, dry basis) 235 214 210 (b) 220 -
THC {ppm, as methane, dry) 9 ) 12 13 (b) . L 1
_ pd
Formaldehyde Emissions: _~ '
{ppm) 0.91 0.43 0.55 0.63 -
(PPM@12%C02) 0.73 0.34 - 0.42 . 0.49
(mg/dsem@ 12%C02) 0.90 . 042 052 ~0.62
Acetaldehyde Emlssions: / .
(ppm) 0.12 0.14 ' 0.07 T T o0
(Pppm@12%C0O2) 0.10 c.11 0.05 0.09
{ma/dscm@12%C02) Q.18 . Q.20 0.09 016

Notes: Standard conditions are defined as §8* F and * armospherg.
(a) Based on data collected during the concurrent PAH und hexavalent chromium sampling (l.e., Test 1).
{9) Based on laveis monitored from 1345-1359.
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Table 2: Summary of Test Results - Catalyst Hudson™

Sud C0s- Benzene Test Data -¢:.cozime=

Test ID ' R 2A 2B 2C Average
Date . 8/6/90 9/6/80° 9/6/90

Tast Times 1558-1618 1628-1648 $1740-1815

Steam Flow (lbsthr) | . ., 80,000 90,000 90,000 90,000
Flow (ACFM) (a) - 40,948 40,941 39,541 40,477
Stack Gas Temperature {°F) (a) 138 _ 138 137 138
Stack Gas Moistura (%) (a) 18.2 18.2 18.2 18.2
Flow {OSCFM) (a) . 29,502 29,497 28,551 29,183
Oxygen (%, dry basis) . 4.7 4.6 4.6 4.5
CO2 (%, dry basis) 15.5 15.8 15.7 15.6
Nitrogen (%, dry basis) - 79.8 . 79.8 79.7 79.8
Flow (DSCFM, @12% CO2) 38,107 . 38,345 37,354 37,936
CO (ppm, dry basis) - 224 213 254 230
THC (ppm, as mathane, dry) 8 7 8 8
Eenzene Emlssions / : -
Benzane {ppm) V4 0.110 0.089 0.140 0.113
Benzene (ppm@12%C02) . 0.085 0.088 0.107 - 0.087
Benzene (ng/dscm@12%CO2) 278 222 - 347 282

Notes: Standard conditions are defined as 68 F and 1 aimosphers.
{s) Based on dara collectad during the concurrent PAH and hexavalent chromium sampling (i.e.. Tast 2).
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Table 3: Summary of Test Results - Catalyst Hudson
Particulate/Multiple Metals Test Data

T

[Test 1D Run # 4 " Run # .. Run #6 .- Average
Date . T 8/77/90 9/8/90 - 9/8/90 -
Test Times - ~ 1417-1634  0933-1153  1250-1511 : L
Steam Flow (lbs/hr) 80,000 90,000 990,000 80,000 Lo eml
Flow (ACFM) 39,810 43,359 41,302 41,490 TR
Stack Gas Temperature (°F) 137 138 138 138 T A
Stack Gas Moisture Content (%) 16.7 17.5 17.3 17.2 T e
Flow (DSCFM) 29,336 31,627 30,201 30,388 TR
Oxygen (%, dry basis) . 5.2 6.5 6.1 5.8 Pt .,
CO2 (%, dry basis) 15.2 14.2 14.3 14.8 ceme Lt
Nitrogan (%, dry basis) 79.6 79.3 _ 79.6 79.5 : S
Flow (DSCFM, @12% CO2) 37,189 137,425 35,590 36,858 -
Volume Sampled (DSCF) 80.91 89.686 84.81 -
CO (ppmv, dry basis) 231 202 225 C219 T
THC {ppmv, as msthans, dry) 3 ) 6 7 8 S e T
Front-half (FH) PM (mg) 94.1 85.9 98.9 83.0 B
FH PM {(gridse!, @12%C02) 0.0142 0.0125 0.0151 0.0139 o
BH PM (gridscf, @12%C02) (a) 0.0007 0.0007 . 0.0007 - 0.0007 e e e
Total PM (gridsci, @12%C02) . 0.0149 0.0132 0.0158 0.0148 _

- Metals Emisslons (ua/gm of FH PM)
Arsenic J/ 287 210 192 230 LT
Beryllium R 5 ) SN & F-J IR O 1+ )| ... 0 _ R
Cadmium._/ .. .42 --70 - .30 L 48 X . e
Chromium © 6186 664 €07 : - 629 - - IR A
Copper 521 547 ’ 475 514 .
Lead / ] 1,570 1,140 1,080 1,270
Manganeasa {b) 2,910 4,150 3,530 (b) LR
Mercury Teoo- 3 [15] 13 - 17 -
Nicke! e 128 - 140 121 130
Salenium V {106] [1186] . {101 0
Zinc 14,520 6.5390 5.620 8.910

Notes: Standard Conditions are defined as 88" F and 1 atmosphera.
Emission vaiues presented in this table have besn blank-caorractad.
{1 Indicatas that the sampies were Yelow detaction limit,
Average values are indicated as zero il ail threee sampies are below the detecion limit: non-derectable
quantities are counted as 1/2 of the detection limil il any of the samples contain detectable quantitias.
(a) BH PM data is fram the back-half of a separate sampling train (Test #6CD), performad simultaneously with Test #6,
(B} Test 4 manganese eamission data were voided due io suspecied sampia conlaminaton; average emissions
are basad on the Tes!s 5 and § data. ' '

3 Cﬁﬂlmufm Aj AR3Z rerfiagy SZ¥ = Ze ,44—.7‘4.:
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Table 4: Summary of Test Results - Catalyst ~Hudson ==

Hexavalent and Total Chromium Test Data . e T B

[Test ID 1 2 3 Average

Date 9/8/90 9/6/90 . HTI0 e e | e "

Test Times 1017-1356 1539-1300 0918-1238

Steam Flow (lbs/hr) 90,000 90,000 90,000 90,000 am i

Fiow (ACFM) . 39,832 34,835 40,997, - ...__ 40,155 Rl Pt

Stack Gas Temperatura (°F 137 138 136 136 N

Stack Gas Moisture Content (%) 17.87 17.585 17.52 17.58 .

Flow (DSCFM) 28,934 28,847 29,932 29,238 - .

Oxygen (%, dry basis) 5.8 5 5.8 85 - Lra

CQ2 (%, dry basis) 15.2 15.3 15.3 15.3

Nitrogsn (%, dry basis) 79 79.7 78.9 79.2 .

Fiow (DSCFM, @12% C02) 36,6850 36,780 38,163 37,198~ i

Volume Sampled (DSCF) 123.39 120.11 125.09

CO {ppm, dry basis) 223 226 193 214 -

THC (ppm, as methane, dry) 11 7 9 "9

Front-hall (FH) PM (mq) {a) 142 141 145 143

Chromium Emissions {ug/gm of FH PM) . NP

Hexavalent Chromium " [140] . [140] 320 ¥ _15¢ © -

Total Chromium 380 603 572 $18 -

Notes: Standard conditions are defined as €8° F and 1 atmospher. . . ] " e
Data are blank-coerected. ' T e e —

{ ] Indicates sample quanities wers below the detection limit, . .
Average values are indicated as zero if all three sampies are Balow the delecton limit, non-detectable - TLom e -
quantdtes are counted as 1/2 of the detecton limil if any al the samples contain delectabie quantities. s

{a) FH particulate quantities were pro-rated, based on the average grain loading observed during Tests 4.6
(multipie metals runs) and the hexavalent chromium sampie volume ma).. ) \ . . oo e

. _ ; - - + ' . - s - . ’ ‘v
*’ }'/ek' [A"om -3 fé;y’ #3 ' ra/:'c/a/c!_ éj rvé/f-efv\sniz 7ér/~:7 e i . ) :,...':‘... v
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Table '5; Summarf' of Test Results - Catalyst Hudson
Polycycile Aromatic Hydrocarbon (PAH) Test Data

e ——— et -1

Test 1D - Run # Run #2 RAun #3 Average =
Date 9/6/90 9/6/90 9/7/50 . -
Test Times 1014-1352 1535-1905 -  0915-1240 ~

Steam Flow (Ibslhr) . 90,000 90,000 90,000 90,000

Flow (ACFM) - 39,650 40,842 41,966 40,819

Stack Gas Tamperatura (°F) 138 138 138 138

Stack Gas Moisture Content (%) 17.24 18.21 18.25 17.9

Flow (DSCFM) .- 28,918 . 29,397 30,271 29,529

Oxygen (%, dry basis) - 5.8 5.0 5.8 5.5

CQ2 (%, dry basis) . 15.2 15.3 15.3 15.3

Nitragen (%, dry basis) 79 79.7 78.9 79.2

Flow {(DSCFM, @12°%% CO2) 36,8629 37,481 38,596 37,589

Volume Sampled {(DSCF) 119.6 123.5 128.9

CO (ppmv, dry basis) 223 2286 193 . 214

THC (ppmv, as methans, dry) 11 7 9 9

‘Micrograms_per DSCM at 12 % Carbon Dioxide, 68°F

Napnhthalene .~ 303 [642) [625] 312 R
Acenaphthylene - . 0.373 0.359 0.215 0.316
Acenaphthena d 0.203 0.076 0.030 0.103

-|Flugrens ) . 0.072 0.033 0.060 0.055
Phanamhrane ©.277 0.219 0.192 0.229
Anthracene ./ 0.028 ) 0.018 0.017 0.021 - it
Fluoranth?n/e‘/ 0.110° : 0.059 0,039 0.083 o it
Pyrene B o.107 0.113 0.069 0.098 ‘ )
Benzo{a)Anthracene (a) : 0.008 [0.004] [0.004] 0.004 sram ol
Chrysene T 0.012 : [0.004] f0.004] 0.005 T
Benzo(b)Fluoranthene (a) - 0.044 0.070 [c.004] 0.039 -
Benzo(k)Fluoranthene (a) /~ = _ {0.005] 0.054 {0.004] 0.020
Benzo(a)Pyrena (a)  / [0.005] [0.004] [0.004] ]
Benzo(ghi)Perylene ./ . {0.005] {0.004] [0.004] 0
Dibenzo(ah)Anthracene (a) [0.005] [0.004] [0.004] 0
Indeno(123cd)Pyrene (a) [0.005] [0.004] [0.004] 0
Total PAH's {a) 0.052 . 0.124 [0.004] - 0.060

Notes: Standard conditions are defined as 68° F and 1 atmosphers.
Data are blank-correctad.
i1 Indicates sampla gquantilies wera balow the detection limit.
Average values are indicated as 2ero it all three samplas are below the detsction limit; non-detecrabla
quaniities are counted as 1/2 of the detection limit if any of the samples contain derectable quantities.
{a} Total PAH consists of the six compounds which are identfied as carcinogans in Appendix A-1 of AB2588
: Emiasion Inventory and Criteria Guidelines.
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Table 6: Summary of Test Results ;. Catalyst Hudson

R ]

7oK Phenclic Compounds Test Data . -
[Test 10 . Run #1 -~ Aun #2 - Run B Average
Date e 9/6/90 9/6/90 9/7/90
Tast Times 1014-1352 1535-1905 0915-1240 .
Staam Flow (lbs/hr) 90,000 - 90,000 90,000 90,000
Flow (ACFM) 39,850 40,842 41,966 40,819
Stack Gas Temperature (°F) 138 138 138 . 138
Stack Gas Moisture Cantant (%) 17.24 18.21 18.25 . 17.9
Flow (DSCFM) 28,918 29,397 30,271 29,529
Oxygan (%, dry basis) 5.8 5.0 5.8 5.5
CO2 (%, dry basis) 15.2 15.3 15.3 - 15.3
Nitrogen (%, dry basis) : 79 79.7 78.9 79.2
Flow (DSCFM, @12% C02) 36,629 37,481 38,598 37,569
Velume Sampled {DSCF) _119.6 123.5 128.9
CQ {ppmv, dry basis) 223 228 193 214
THC (ppmv, as methane, dry) 1 7 9 : §

Micrograms per DSCM at 12 % Carbon Dioxlde, 68°F

2,4,6-Trichlofophenol (0.023] (0.022] [0.021] 0.0
2.4-Dichlorophenal [0.023] {0.038] [0.021] 0.0
2,4-Dimethylphanal _ - [0.233] fo.224) fo.215) 0.0
2,4-Dinitrophenocl 0.979 [0.224) [0.215] 0.399
2-Chlerophenal {c.023) {o.022} [0.043] 0.0
2-Nitropheanol : '[0.058] [0.047] [0.021] . 0.0 ,
4,6-Dinitra-g-cresol 10.047] (0.045] [0.043] 0.0
4-Chloro-3-methylphancl 4 (0.023] [0.022] fo.021] 0.0
4-Nitrophano! {0.117] [0.112] [9.107] 0.0
Pentachlarophenols {0.047] {c.045] [0.043]) . 0.0
Phanol\r BT 322 ¢ 73.5 . _ 15.5 40.4

Note: Standard conditions defined as 68* F and 1 atmosphere.
Data are blank-corracted,

[ ) Indicates sampie quantities were beiow the detection lHmit, .
Average values are indicaied as zera il all three samples are below Ing detecian limit non-detectable
quantiies are counted as 1/2 of the detecion limir if any ol the samples contain detectable quaniities.
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.Table I: Summary of Process Operating Data

Scrubber

Test # - Date Steam Load Steam Pressure
(Times) (Ibs/hr) (psi) AP (in. H20)
1 - 9/6/90 - ‘90,000 625 16.8
(1014-1356) :
2 - 9/6/90 "90,000 " 625 14.8
(1535-1905) .
8 - 9/7/90 90,000 625 16.0
(0815-1240)
Aldehyde Tests: .
1A - 9/6/90 90,000 625 17.5
(1056-1141) '
1B - 9/6/90 80,000 625 16.2
(1215-1300) - . -
1C - 9/6/90 90,000 625 16.0
(1345-1430) S o
- 7. Bepzepe Tests: " : - Tl r LI S
== 2A - 9/6/90 90,000 7§25 ¢ 3.”"153
- ‘-3":*'- ":;"-(1558'1618) - ‘:;.;‘:"' A ."-;T_'-‘.. -J3;.;A ':l.“ 7‘,.“'[:’. = '-:‘.i‘h TR P
.28 - 9/6/90 - | - Tse0,000 7§25 153
~ (1628-1648) B '
'2C - 9/6/90 80,000 " 25 14.0
(1740-1815) -
T
4 - 9/7/90 90,000 625 14.9
(1417-1634)
5 - 9/8/90 90,000 625 - 17.3
(0933-1153)
6 - 9/8/90 90,000 625 16.6

(1250-1511)
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[Method 1 — Figurs 1-1 revised by 48 FR
5035, September 20. 1383
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Whenever suifvicient straight stack or duct is available, the sampling site
is located at least 8 stack diametars downstraam and at Jeast 2 stack di-
ameters upsiream Trom any flow disturbancs such as a bend or an elbow or a
fan. In situations whers the above griteria 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 diamete

traverse axes dividing the stack cross-saction into equal parts.’

r;,-;he

For rectangular stacks, the cross-section is divided into equal are2s, such
that the ratio of "the lenqth to width of the rectangles formed, is between -

1 and 2. The traversa points are located at the center oF each area.

N
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Source Test nepon:'. -

Calalyst Hudson Boiler #1 Exhaust Stack SIS TG LT STaaLTen
Gaizon Project No. S9-072 ERFattE R N Y
T L ~
Traverse Locat:ons (Circl_._qlar Stack) o
-1-'\"': ;' .pi: .‘1_;; o ° . R L oabasam . " -‘4-‘,--.1'“;.:" ‘.;.»:(e o .
= 3un 13-':"'. Stack Identiﬂcation: A Tt EE A Boller #1 Exhaust N e

Stack Diameter:

Sampling Locations:

65 inches

=1.7 diameters uptream of stack

discharge
) =6.6 diameters downstream of nearest
) disturbance
Minimum Number of Traverse Points
as Specified by CARB Method 1: 20
Number of Traverse Points Sampled: 20
- ‘iIraverée Point - Distance From - : )
—~ Number .. Inside Wall (In) - o ' S
S f ;
1 1.7 )
2 5.3 ‘
3 9.5
4 14.7
5 22.2
6 42.8
7 50.3
8 55.5
9 59.7
i0 63.3
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SAMPLING AND ANALYTICAL METHODS:

oA —-

' Formaldehyde and acetaldehyde emission tesﬁng was conduéted in accordance wzth Cahforma Air S
Resources Board Method 430. The sampiing train shown on the following page was utilized to . s
collect the sampies. Exhaust gases are drawn through an integral probe/particulate filter (glass. S =
woo! plug) assembly followed by two impingers conteining 15 milliliters {each) of absorbing -
solution (2,4-dinitrophenylhydrazone, DNPH). Sample flow rate is regulated by a critical"

" . orifice/high vacuum pump assembly. ‘ o

The DNPH solution is formuiated 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 0.5 liters 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), roiameier readings,. and pump vacuum
are recorded at approximately 5 to 10 minule 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 bottle, along with a small volume of rinse
(approximately § milliliters of the DNPH). The samples are packaged (on ice) for shipment to
the laboratory.

In the 'la'b'oratory, the solution is extracted and the derivative is analyzed using high performance
liquid chromatography (HPLC), ecoupled with ultraviolet (UV) absorption detector (at 360
nanometers). Quantification is provided by compariné 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 analyzed within
seven days of collection.
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SAMPLING AND ANALYTICAL METHODS:
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i Benzene emission testing was conducted in accordance with Caiifornia Air Bemumes_&aﬁ Method
] 4{ CA.’ Tﬁe sérf'lpling train shown on the foliowing page was utilized to collect the samples.

' An idtégr;tea Eémple of the exhaust gas Is collected in a tedlar bag. Sample gas Is drawn through a
; stalnless steel probe/integrated particulate fiiter (glass wool plug) assembly. 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 approx:mately 0.2
. Ipm. The sampling system Is leak tested prior to usa.

Following sampiing, the bag is labelled, séaled, and transferred to a storage container. Expésure
, 10 sunlight is minimized. The sampie Is then transferred fo a laboratory where it is analyzed for
benzene using gas chromatography/mass spectrometyy (GC/MS). Quantification is provided by
comparing the sample response with laboratory-prepared standards. A field blank (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 METALS. (11) EMISSIONS = o oo

s e

Particulate and metals emission tesling was performed in accordance with the California Air

” 'Résources Board (CARB} Method 5 and the EPA Draft Multiple Metais Method (dated August 28,

[ . 1989), respeclively. Sampling equipment manufactured by Resaarch Applianca Corporation
{(RAC) and Nutech Corporation was utilized fo 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 1o an inclined gauge manometer. lIsokinetic 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 wers

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
péssing through a pre-weighed 85 millimeter glass fiber fiiter (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 solution’; the third
i Impinger is empty; the fourth Impinger contains 100 mis of a potassium permanganate/sulfuric
t acid ‘soiutionz; 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 (6nly) with the nitric acid/hydrogen peroxide solution
(Container B). The volume of solution in the first, second, and third impingers is measured and
" transferred 1o Container D; these impingers (and connecting glassware) are then rinsed with the
nitric acid/hydrogen peroxide solution and the rinses are added to Containér D. The volume of
solution in the fourth impinger is measured and transferred to Container E; this impinger is then
rinsed with the potassium permangana!e?su!furie acid solution and transferred to Container E.
_ Lastly, the silica ge! in the fifth impinger is transferred to Container F.

' B5%HNO3/10%H202.
.2 4%KMnO410%H2804
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SAMPLING AND ANALYTICAL METHODS: ' :
DETEFIMINATION OF PAHTICULATE AND METALS (11) EMISSIONS - T

AN
~

In Tt—he.laooratory. the acetone rinse sample :(Container A) is poured into a pre-weigﬁed beaker
L and-,svapora:ed to dryness. The filter (Container C) and beaker are then placed In a dessicator for
Is then added to the baakers and the samples are digested; following digestion, the Container B and
D samples are added and the solution Is concentrated to approximately 250 mis. The sample is
then analyzed for each metal using the following !nst'rumentation:

Metal - Instrument
Arsenic ' Atomic Absorption (Graphite Furnace)
Beryllium ' Inductively Coupled Plasma
Cadmium - Inductively Coupled Plasma
Chromium *  Inductively Coupled Plasma
Copper Inductively Coupled Plasma -
Lead K Atomic Absorption (Graphite Furnace}
Manganese Inductwely Coupled Plasma
Mercury Atomic Absorption (Cold Vapor)
‘Nickel " Inductively Coupled Plasma
N .. -Selenium T Atomic Absorptlon (Graphite Furnace)
. © Zine 5 Inductively Coupled Plasma

The Contalner E sampie {l.e., potassium permanganale/sulfunc acld solution) Is first filtered and

.tho filter is washed with permanganate An aliquot of the filtrate is then analyzed for mercury
“(only) In accordance with EPA Method 101A (cold vapor atomic absorption}, foﬂow:ng the
) addition of potassium permanganate, nitric acid “and sodium chlaride hydroxylamine.

! ¢
: ¢

The pfa-wéighed silica gel sample (Container F) is re-weighed and summed with the Increase in

- Impingér contents to determine the total volume of water condensed.

.....
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SAMPLING AND ANALYTICAL METHODS:

-~ -~~~ CONDENSABLE PARTICULATE EMISSIONS (CARB METHOD 5)

[
'
I
i

s

tLataa

Condensable particulate emissions were determined in accordance with California Air Resources
Boa_rd {CARB) Methed 5. Sampling equipi'nent. manufactured by Nutech Corporation, was

< utilized to collect the samples. A schematic of the sampling train is shown on the following page.

:-n-\-m\lelocity pressure of the stack gas is measured with a stausscheibe-type pitot tube connected to

Iep——

an inclined gauge manometer, Isokinatic 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 witlh a dry gas meter. Direct thermocouple read-out is
provided for stack gas, impinger effluent, probe, sampling box, gas meter influent and effluent
temperatures. '

Stack gases are drawn through a glass nozzle and a glass-lined sampling probe, followed by a
filter on which particulate matter is collected The gases are then bubbled through a series of
four impingers in an ice bath to condense moisture. The first two impingers each contain 100

" ml of deionized water, the third |mp|nger is empty and the fourth impinger contains 300 grams

~ of indicating silica gel.

Following the completion of sampling, the filter is removed and transferred to a storage
:' container (Container #A)., The probe liner, sampling nozzle, and filter holder are rinsed with_
-.'acatone, and the rinses are transferred to a separate storage container (Container #8). The

f_vo‘lumé of the water in the impingers is measured; the impinger contents and rinse solution

(deionized water) are then transferred to Container #C. The impingers and coanegcting
glassware are then rinsed with methylene chloride and the rinses are transferred to Container

) #C. Lastly, the silica gel'in the fourth impinger is transferred to Container #0D.

“"""In" the laboratory, the back-half, or condensable, particulate matter is reported as the sum of the

organic and water-soluble fractions of the Container C sample; the sample is transferred to a

_ Separatory funne! and exiracted with methylene chloride (liquid-liquid extraction). The

methylene chioride and water fractions are then evaporated to dryness in pre-weighed dishes
and the organic and water-soluble back-half particulate quantities are determmed
gravimelrically in accordance with section 4.3.1 of Method 5.

“The pre-weighed silica gel sample {Container #D) is re-weighed and summed with the increasa

in impinger contents to determine the total volume of water condensed.
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. SAMPLING AND ANALYTICAL METHQODS: L.
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, 1980). A schematic of the
sampling train Is presented on the following page. Velocity pressure of the stack gas is measured
with a stausscheibe type pilot tube connected to an inclined gauge manomster. 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 by a dry gas
meter. Direct thermocouple read-out is prbvidad for stack gas, irnpingér effluent, probe,
sampling box, and the gas meter Influent and effluent temperatures.

Stack gases are drawn through a giass nozzle, probe and oven assembly (non-heated) and bubbled
through two Impingers In series, each containing 100 milliliters of 0.1 N sodium hydroxide

_ (NaOHj) solution. Stack gases are then drawn through an empty impinger (for droplet/mist

ek wme sttt

knockout) followed by an 85mm teflon-impregnated fiberglass filter (Pallflex Producdts
#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 entenng the
. Mmetering system.

.. Following the compietion ot sampling, the volume of the solution in the impingers is measured;
& the impinger contents and the rinse solution {0.1 N NaOH) are iransferred to a storage container
, (Container #1). The filter Is also removed and transferred to Container #1. The probe liner,
N _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 o Container #3.

In the laboratory, 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 approximétely 1 (with 6 N sulfuric
" acid). After the addition of diphenylcarbazide (allowing approximately 10 minutes for colcﬁr
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 i$ analyzed for total
chromium using flame atomic absorption spectroscopy (AAS). The Container #2 solution is
simi[ar[y analyzed for total chroemium using AAS. The pre-weighed silica gel sample (Container
- #3) is re- weighed and summed with the increase in impinger contents to determine lhe total
- volume of water condensed.
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METHOD FOR THE DETERMINATION OF ' ' -
POLYCYCLIC AROMATIC HYDROCARBON AND PHENOL EMISSIONS

(CARB METHQOD 429) . . ‘ I

r

Sampling and analysis for emissions of Polycyclic Arométic_ f;lydrocafbon -(PAH)- compounds and -

phenols was performed in accordance with the California Air Resources Board (CARB) Method
423. Stack gas samples were collected utilizing Moditied Method 5 (MMS5) procedures; a
schematic of the train is shown on the following page. Velocfty pressure of the stack gas is
measured with an S-type pitot connected to an inclined gauge manometer. Isokinetic sampling
rates are calculated using a nomograph, with sample flowrate regulated by adjusting the pressure

—

drop across a calibrated orifice. Total sample volume is measured by a dry gas meter. Dial ..

thermometers and/or thermocouples are employed to monilor 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 boresilicate glass probe, and then
through an 85 millimeter diameter glass fiber filter meeting CARB Method 5 specifications for
particulate removal efficiency. Both probe and filler 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 wrapped with aluminum foil {to avoid direct exposure to light) and the temperature of the
sample gas is maintained below 68°F at the trap exil. 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 m! of deionized
water and the fourth impinger contains approximately 300 grams of indica{iing silica gel; all
impingers are pre-weighed on-site and placed in an ice bath to achieve 'a sample effiuent
{emperature of less than 68°F. ‘ ' - R S

Foliowing the completion of sampling, the probe liner, nozzle, and ali glassware preceding the
filter are brushed and sequentially rinsed with methanol, benzene, and methylene chloride; the
rinses are transferred to a storage bottle (Container A). The filter is removed and transferred 1o
a separale storage bottle (Container B). The teflon tubing, condenser, and glassware between the
filter and resin trap are then rinsed with methanol, benzene, and methylene chiloride; the rinses
are transferred to a storage bottle (Container C). The XAD-2 resin trap is next removed and
sealed (Container D). The impingers are then re-weighed to determine the quantity of moisture
condensed; the contents of the knock-out impinger are transferred 1o a storage container
{Container E) along with the methanol, benzene, and methylene chloride rinse of the impinger.
The contents of the second and third impinger are transferred fo a storage bottle (Container F)
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 G}, corripleling the '

~

sample recovery process.




METHOR FOR THE DETERMINATION OF

POLYCYCLIC ARCMATIC HYDRCCARBON AND PHENOL EMISSIONS
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Page2

{CARE METHOD 425}

Special precautions are 1aken to avoid sample contammanon All sampllng train components
) 'upstraam of the silical gel imp:nger are pre c!eaned in accordance with EPA's Manual -of -~
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with special attention pand to removsng sﬂicon grease from the glassware joints.  All glassware
was then rinsed with methylene chioride pnor to use No grease is utilized in the sampling train

and all gaskets coming in contact with the sample are teflon. Also, sample recovety 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 tefion-lined caps.
reagents (fiters and XAD-2 resin) are pre-cleane_d via soxhlet 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 documem whether contam:nallon

occurred.

Sampling

Sample containers A through F are analyzed for the following PAH and phenol compounds utilizing

high resolution gas chromatography/mass spectrometry (HRGC/MS)

are quantified.

N -
iy

"" Naphthalene

7 - Acenapthene

Phenanthrene
Fluoranthene

- Chrysene
- Benzo(k)fluocranthene

“ Pyrene

Dibenz(a,h)anthracene

Phenol Ccmpounds

4 chloro 3-methyi pheno!

" 2-chlorophenol
2,4-dichlorophenol
2,4-dinitrophenol

2-methyl-4 8- dmnrophenol

<. 4- nnrophenol

PAH compounds

Acenaphthylene
Fluorene

.Anthra¢cene

Benzo(a)anthracene
Benzo(b)fiuoranthene °
Benzo(a)pyrene
Indeno(1,2,3-cd}pyrene
Benzo(g.h.i)perylene

-. Pentachiorophenoi

Phenol .
2.4,6-trichlorophenol
2,4-dimethylephenol
2-nitrophenol

The following compounds

The siliqa gvel sample (Container G) 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 A through F are

combined and prepared for analysis in accordance with CARS Method 429 procedures All samples

(including the blanks) are fortified with internal and surrogate standards prior to preparation.




METHOD FOR THE DETERMINATION OF
POLYCYCLIC AROMATIC HYDROCARBON AND H-ENOLEM&W
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’Fol!owing sample clean-up steps, the finai residue ls d!ssolved in 20 pl of toluene. containing
e

carbon-labeled internal standards used for determnmng recovery afﬁc:enoues. '~The instrument

and conditions utilized to perform the analyses are surnmanzed on the followmg page.
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Prior to sample analysis, the mass speo@rometer response was oal‘brated with several standard

‘solutnons containing known amounts of the PAH isomers of interest “In awddn‘n-on% 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 oontmumg calibration
checks. B
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."SAMPLING AND ANALYTICAL METHODS:
OXYGEN AND CARBON DIOXIDE - CARB METHOD 100
{CONTINUQUS MONITORING PROCEDURE}

Stack gas concentrations of oxygen and carbon dioxide were determined In accordanca with th__e‘ "
California Air Rescurces Board (CARB) Methoed 100. An electrochemical oxygen analyzer
marlufactured by Infrarad Industries, Inc. (Model IR-2200) and a nondispersive infrared
radiation (NDIR) carbon dioxide analyzer manufactured by Horiba Instruments (Mode! PIR-
2000) were utllized to perform the testing. The stack gas conditioning system consisted of a
glass wool filter and a hygroscopic lon exchange membrane (PermaPure Products, Inc.) for |
particulate and moistura removal. Data wers digitally recorded using a data logger/personal
computer assembly; a strip ¢chart recorder was also used for back-up purposes A schematic of
the sampling train rs shown on the following page.

Stack gases are drawn through the probe/three-way calibration valve assembly and through a
heated sampling line to the particulate/moisture removal system. The sample gas then passes
through a leak-free diaphram pump and flow control valve and into the sample gas manifold.
Sample gas flowrate through the system is maintained at approximately 4-5 I/min (to minimize
response time); sampling rate of the analyzer is approximately 0.5 Vmin. All materials in
contact with the sample gas stream are either teflon or stainless steel.

The oxygen analyzer is equupped with a diffusion limited metal-air electrochemical cell; the
. current generated by the cell |s propomonal to the sample gas oxygen concentration. The Coz

B analyzer utrhzes 'ihe NDlR absorptlon characteristics of carbon dioxide. to determme stack gas

L -1~concentratlons the voltage generated by the detector is propomonal to the sample gas

N

'.""-termlnals the 0 25% (02) and’ 0 15% (C02) full scale responses “for ‘each analyzer are

typically utilized The data logger and strip chart recorder are connected to the appropnate
instrument terminals to record the analyzer output signals; subsequent data reduction includes
converting voltage outputs to C02/02 concentrations (based on the instrument calibrations and

ranges selected) and averaging concentrations for the time periods of interest.

Instrument calibrations are performed on-site utilizing purified nitrogen, zero air (20.'9%
O2)., oxygen (in nitrogen), and COo {in air} cerified gas standards. Prior to the start of
testing, the instruments are calibrated directly by introducing each calibration gas to the sample
gas manifold; a system bias check is then performed by introducing each gas at the probe/three- .
way valve asserrrbly. The calibration checks are repeated at the conclusion of the testing;
acceptable performance specitications include a zero/calibration drift of up to * 3%. The
instruments are periodically checked for interference from SO, 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.

-..concentratron lnstrument outputs Include ‘a digital (or analog) readout -and 0-1V recorder o



SAMPLING AND ANALYTICAL METHODS:
- CARBON MONOXIDE - CARB METHOD 100

.Stack gas concentrations of carbon monoxide wers determined in accordance with the California |

Air Resources Board (CARB) Method 100, . A gas correlation non-dispersive Infrared analyzer

manufactured by Thermo Electron Corporation (TECO Model 48) was utilized to pen‘orrn the

testing. The stack gas conditioning system consisted of a glass wool fiiter and 3 hygroscopm ion
exchange membrane (PermaPure Products, Inc.) for particulate and moisture removal. Data
were digitally recorded using a data logger/personal computer assembly; a strip chart recorder

LY

was also used for back-up purpos'es. A schematic of the sampling train is shown on the fellowing '

page.

Stack gases are drawn through the probe/three-way calibration valve assembly and tﬁrough a
heated sampling tine to the particulate/moisture removal system. The sample gas then passes
through a leak-free diaphram pump and flow control vaive and into the sample gas manifold.
Sample gas flowrate through the system Is maintained at approximately 4-5 Umin (lo minimize
rasponse time); sampling rate of the analyzer |s approximately 1 ¥Vmin. Al materials in contact
with the sample gas stream are either teflon or stainless steel. ‘

The TECO ana!yzer determines CO concentrations by measuring the absorbance of the sample in the
infrared region. Gas filler correlation Is employed to improve the specificity and sensitivity of
the method. Instrument outputs include a digital readcut and 0-1V recorder terminals; full scale

responses are selectable in ten ranges corresponding to CO concentrations spanning from 0-1

ppm to 0-10,000 ppm. The data logger and strip chant recorder are connected to the appmpria'te' v

instrument terminals to record the analyzer output signal; subsequent data reducnon mcludes
converting voitage outputs to CO concentrations {(based on the instrument cahbratnon and range
selected) and averaging concentrations for the time period of interast.

The instrument is periodically checked for Interference from $0;, NOyx, 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 1o the start of t‘és:ing. the instrument is calibrated directly by introducing each
calibration gas to the sample gas manifold; a system bias check is then performed by introducing
each gas at the probe/three-way vaive assembly. The calibration check is repeated at the

conclusion of the testing; acceptable performance specifications include a zero/calibration drift of
up to * 3%.

(R
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SAMPLING AND ANALYTICAL METHODS: ; Smemm e T
;-+-~—TOTAL HYDROCARBON EMISSIONS - CARB METHOD 1 100

(CONTINUQUS MONITORING PROCEDURE)

Wa

- Stack gas concentrations of 1otal gaseous hydrocarbons (THC) were determined in accordance
with the California Air Resources Board {CARB) Method 100. A Ratfisch Instruments, Lid.

" (Model RS 55) THC analyzer was utllized to perform the testing. Data were digitally recorded

using a data logger/personal computer system; a strip chan recorder was also used for back-up
purposes. A schematic of the sampling train is shown on the following 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
lonization 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 readout and 0-1V recorder terminals. The data logger énd
strip chart recorder are connected to the appropriate instrument terminals to record the
analyzer output signals; subsequent data reduction includes converting voltage outputs to
concentrations (based on the instrument calibrations and ranges selected) and averaging
concentrations for the time periods of imterest. Total hydrocarbons are measured on a wet basié,

as methane; concentrations are corrected to dry conditions using the moisture content of the
stack gas. ’

Instrument calibration is performed on-site uhhzmg zero air and methane (in -air} certified gas
standards. Prior to the start of testing, the instrument is cahbrated directly by introducing each
caiibration gas directly to the instrument; a system bias check is then performed by introducing
~ each gas at the probelthree-way valve assembly. The calibrati'on check is repeated at the

conclusion of the testing; acceptable performance specifications include a zero/calibration drift
of up 1o * 3%.
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VOLUMETRIC FLOW RATE DETERMINATION -

- CARB METHODS 1°ANI e e -
O T & " =
. S\
4 2. gl .
F;J e 3 -

_\?aloc!ty traval"sas are parformad at the sampling location In acoordanco with California Alr
Resourcas Board {(CARB) Methods 1 (Traverse Point Determination) and 2 (Volumetric Flow
“Rate’ Detarmmation) The velocity pressure of the stack gas is measured at each traverse point
: In the stack/duct with a stausscheibe or standard-type pitot tube connected o an inclined gauge
i manometer. ' Stack gas temperature is monitored with either a mercury- in-glass or a

’ calibrated Type K thermocouple Exhaust gas moisture content is determined using wet-
bulb/dry -bulb temperature measurements.
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L Thermocouple Calibration Data
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Thermocouple Calibration Data
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' Thermocouple Calibration Data
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L Thermocoup1e Cahbratmn Data
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L Thermocouple Calibration Data
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&R Galson

S <Technical Services

Comments:

Praject No

Sourca ﬁﬁ@/f”c(/\’éﬂff.

Opearator

Run No. J

Pollutant ¢ O

——

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS

Plant 1. D. [q/:y/y;?l /‘“‘/«@H

$P-072 CH=

AR

e R S LY

+

L ‘

Analyzer . D. /5/0’%" /fg

s 01005 352

Initial values

Final values
Analyzer System System System System bias Ori
Calibration Calibration bias Calbration
Response Response (Y= of span) Response (% of span)
Zero gas 0,0 &,0 é’ 0 ﬂ,p ﬂ»O 0 "‘&
Mid-range | 768 7é 8 o0 770 f‘&,j‘ 7O, 2
oA o caerme GLSRO 535 /705
Initial values Final values
B Analyzer' . System System System System bias Oriit
- Calibration Calibration - bias Caiiration
Respaonse Response {% of span) Response {% of span)
Zero gas @0 0.0 ﬁ,a dfa &x& : /»&*. .
Mid-range 7é. 8 76 9 ﬁ,& 75§ j() é,Ow
- : . — _‘] - f - - . e
Aun No. = Date/Tima ‘?///(9 095 ~/12¢0 -
Inilial values Final values .
Analyzer System System . System System bias Drift
Calibration Calibration bias Calibration .
Response Response | (%% of span) | Response (%ofspany . . .
Zero gas 9 oy K}f' ﬁ_,/g 00 _769 OO
Mid-range TS /,: .57 7. 3

P T
L |

[
-

[ w

TE5

_2, 3

Sysism calibration bias =

Drit =

Final systam response

Systam calibration response -

Analyzer calibration rasconse

Span

Initial system calibration responsa rasponsae

x 1C0

Span

xICO<

Ny’
—
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PRE-TEST &

Sourca 56'/‘9/‘(7}’/

Cperatlor

POST TEST SYSTEM DRIFT CHECKS

Plant ... KVZZJ/}/{/ /-//(/;0/4 Project No. 2 7—0'72 (4/7}

IR .

-

P

Comments: o
AR Pollutant 4 0 Analyzer!, D. WZ’JC}/E’
- _ Iy o
e owree H7/70 1915 /535
' Inilial vaiues Final values
Analyzer System System System System bias - Drift
Calibration Calibration bias Calbralion -
Response | Response | (% oispan) | Respense (% of span)
' Zewgas | (].0D 0.0 ﬁ’o .0 O 0.0
i Mid-range 7{ s‘/ Té? &»0 75; -0/3 "& , 3
Aun No. S Oate/Time ?Mﬂ iy 74 """//S._7 |
Initial vaiues Final values .
Analyzer System System System System bias Dritt
Calloration Calibratian bias Calibration
Response | Response | (% of span} Respansa (% of span}y . o
, zemgas - {?,0- ﬁf& &‘ 0 @n@ 0'0 0 0 ,.....‘-..,
Mdmnge |72 V= D NS n [ 7620 [~0.6 [-0.&6 o
F{dn No. é " batemme f/g/@ /—'25& - /5/{ R W
* Initial values Final values
Analyzer System System System System bias Driit
Calibration Calibration bias Caltration
Respanse Respaonse {“o of span) | Response (% of span)
[ 2 gas 0.0 2 0.0 |00 | 0.0 0 %
| Maange |76Y | 7¢8 15,0 1770 |+0-2 |3é-A
System catib.ratis-:n bias = Systam calibration raspcnsas;a;:naly:ar calibration raspansa < 100
Final system respanse - Initial system calibration response rasponsa co
x 1 :

Orlt -

Span
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Plant | D (.a /Q/YSZt %0/50‘1

SroieMm DRIFT CHECKS
Prolecz No. 5?2972' 67/

Sourca 5“‘{0 4 {,‘f ACIU_SZL

Operator j f

Comments:
— Pollutant Jé_dq Analyzer 1. D. ﬁ&g&w
_ i .-w-b"}
Run No. Z Date/Time ? 0/7& /00;-”/ 35":
nitizl values Final values

Analyzer System . Syslem System System bias Drift
Calibration Calibration bias Calration -
Response’ Response (% of span) Respaonse | (% of span)

Zero gas &, V) ﬂ' y 0, D &,& O, 0 &A o

g{id-range - /%3 /7/, 3 &/ 0 /?’, lf '/"/r& 7/’ O
/5 =,
Run No. 2 Date/Time ?A 7& /j:?_s /7&;
' Initial values Final values .
- Analyzer System System System Sysiem bias Drift
-1 Calibration | Calibration bias Caloration -
Response | Response (% of span) | Responsa - {% of span)
wes | 00 0.0 9O |00 |20 [oo
. J ,
wewse |/7,3 /9.3 120 |19/ |72 o |
“": / ;'/ / - — ‘7 U 0 |
| Run No. 2 ‘3 Date/Time ?/7/ ’:’/ é/? /~ ¢
Initial values Final values -
Analyzer System System System System hias Orik
Calibration Calibration bias Caldration
Response Response % of span) | Response (% of span)
Zero gas j 3 ’ & ) _9 0fﬂ o O &/{9
Mid-range - i ::‘, /4 ,:') /f_/ 3 0 O O‘_ 2,
1 . Systam calibration respense - Analyzar calibration response
! System calibration bias = oo — x 100
Final systam responsas - Initial system calibration responss response
Drilt - x 160

Span

o
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£R Galson

M," TeCh‘j‘if-'a’ Ser\fi?.eé

PRE-TEST

Plant 1,0, Q’f!{/y;.?l f/qu-.,

POST-TEST

SYSTEM DRIFT CHECKS

Praoject No

Caomments:

'“f/@

Cperator e et
Analyzer|. O. o TC“/Q ' :
TR 2P0 |

Sourcs ﬁ"'l‘/ [’}‘J?’ "-!-
Y b

Pollutant

- & --.‘.‘ ' -{---r// <
Aun Ne. L/ DateTime 7'/[;; 7(9 l}(/, o2 55
Initial values Final values
Analyzer System System System System bias - Driit
Calirration | Calibration bias Calibration .
Response Response {% of span) Response (% of span)
Zwwgas |0 |00 | &0 |00 |00 a.0
: ; ;U ;
| Mid-range '!7-'3 /,3 ,_/10 /7‘10 s.zfp -)O
Run No. 5— Date/Time 7///?0 09"%9 _ /,/7 7
Initial values Final values
Analyzer System System System System bias Drift
Cafibration Calibration bias Cafbration
-1 Response | Respanse (e of span) Response (%a af span} 3
| Zeoges | OO VD0 0.0 |88 | 06 | O |-k
. N RS e - ’ ' ) “_‘
Meanee |75 [ /T3 2.0 IS (120 [#2,0, e
Aun Ne. 5 Date/Time 2/5/70 /25& '"/5_/6 et
) + o~ |nitial values Final values
Analyzer System System System Systemn bias Crift
Calibration Calibration bias Calibration
Aespanse Responsa % of span) | Respensa % of span)
I Zero gas &7’&7 i, ’ﬁ ::?, ("/f[) &,0 ' (9 NP
LMId-range /"‘fa.g '/L/,_S &0 _ {7,0 ‘20 '20

Sysism calibration bias =

Orift ~

System calibration rasgensa

= Analyzsr calibraticn rasponsa

Final system respensa - Initial system caibration rasponszs response

Span

x 1CQO

Span

x t1Ca

—— e




ﬁ Galson

o -Technical Serwc es

e

Camirnents:

FHE- T::ST

& PQOQST-TeST SYSTEM DRIFT

Plant 1. D. Cd%://ygf Hudlscn Project No. SPO72, C/‘?’
Sourcs &’ /“/&A‘/_S?- Operator 4/€

Pollutant 0 p)
o~

Run No.

Analyzer L. D. I L 2 2 OQ

Date/Time ?/5/70 /&05” /)75:2

Initial values Final values
Analyzer System System System System bias Orift
Calibration Calibration bias Caliaration
Response . | Response (% of span) Response {%% of span)

Z?rogas &,& &,& &a ﬁ/& 0.0 &,& .
_P;id—rgnge /2'0 ”_'0 &,0 /23 f-/,2 7"/;2—
Run No. | /< Date/Time 7/4/7';57 /535___ /705-

o Initial values Final values
- Analyzer System System System | System bias Drikt
-] Calibration Calibratian bias Calbration :
Response | Response {%s of span) Response (% of span)
Zemga; af& d;a & ﬁ ﬂ& D, -
Mid-range /20 /2,& ﬁ,& /2 3 */, 2 7,

Run No.

3

Date/Time 7/7/:70 ///) F/—)%O

Initial values Final values

Analyzer System Systam System System bias Drift

Calibration Calibration bias Calibration.

Response Response (% af span} | Responsa (% of span)

, - e ol
Zero gas 9. £ f)-O O-0 <O R ) ,8
. -
N L7, a P

Mld‘fqnge / ,.. .(; !} & 0 ) / ’_) 7LO’ g fd 5

~ s

System calibration bias = -

Crit =

Systern calibraticn rasponsa

- Analyzar calibration response

x 1C0

Final systam respansa -

Span

o

Initial systam calibration response respanse

x 1€CQ

Span

CHECKS |

L e et =

e
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@ Galson

— Techn:cal Services

PRE-TEST &

Qgperalar / E

POST-TEST SYSTEM DRIFT CHECI(S
e ?’0//57' 0050 orecino S7-0T2.6H
30/fr£xhw‘f‘

- T

Saurce . -
Cemments: = . _
. Pollutant 2 Analzerl. 0. L yAd 220 0
L, _ e/ T
-Run No. % Oate/Time ‘Z/Z//Q /?/J s /6- 3?
| Initial values Final values
Analyzer System System System System bias - Orikt
Calibration Calibration bias Calpraticn
Fasponse Response (“ of span) Responsa (% of span)
)
Zewgas | /). () &0 |00 0.0 | 00 -0
weange | 1.0 |12.0 | 0O | 1//9 0.9 |-0.§
Run No. S Pate/Tims 7/?{2/7() 7 /02'é
Initfal values Final values
Analyzer System Systemn Sysiem System bias Dt
Calbeation |- Calibration bias Calibratian :
Response | Response (s ol span} | Response (% of span) )
| 2o 1o | oo (e | 01 | roy [+0}F N
(Mo | 220128 | 00 112,31 #42 [#/1R - feme
. '~ .
un No. é DatefTime 4/g//& /2 5-0 -/5—./6 L
' i
" Initial valyes Final values
Analyzer System System System’ System bias Drift
Calibration Cafibratian bias Calibration
Response Response (“%of span) | Responsa {%% of span)
l Zerg gas (r)p (9,0 (9,0 ﬁ,o 67!0 0.0
Mo | ) 12,0 1 0.8 7,9 1-0.4 —A .4
System callbiation bias w Systam calibration ras:cn:as; ,:;nahr..ar calibration responsa < 100
a3
Final system resconse - Initial systam caiibration rasponss responsa
Ot - - x 1CQ
Span
'_-;f { oA ’—_—i- 1 —_ . :
‘5.__ | SRR 1) ._-.—"‘}\_ W _\f. < =Tl } _‘-;.)___ R \
- * H t -|.. ~
R R R N S c T e e




@ Galson

ey - Technical Sarvices

PRE-TEST &

AN

Sysiem calibration bias =

Sysiam calibration rasponsa

- Analyzar calibration response

x 1CO

Final system raspensa -

Span

Initial sysism calibration response respansa

x 1C0

Orit =

Span

POST-TEST SYSTEM DRIFT CHECKS

Plamt 1, . C a /'/ /jz 4o 0"'6" Project No. 570 7’? C/7,
Sourcs ﬁ&;iff’ thu.ff

————

_t Operaiar
- Comments:
e Pollulant THC Analyzerl.D //[LVA /fiff
N - ° /‘-
Run No. ___ / Date/Time ‘W& / J)ﬁs— /33 "2
Initial values Final values .
Analyzer Systern System System System bias ' Orift
Calibration Calibration bias Caibration :
Response Response {% of span) Responsa (% of span)
s | 4,0 |00 | 00 |30 | 3.0 |3
Mid-range &! 0 7/;0 ﬂ/& 7/,0 + /, & "L// (7
Run No. __ )\ Date/Time ?A//A/’)& /J )7-5” /7:9_5
Initial values Final vaiues '
.| Analyzer System | System System System bias . Drit
Calibration Calibration bias Caibration S
Response Respanse (% of span) Response (% of span) _
wgs | 0,0 | 1O |l.O |70 |-/ |-2.0
e |70.0 | 700 |00 |02 | 2.0 S
A { saerrma T/ TS0 07/5 = 200
Initial values Final va[ues
Analyzer System System System System bias Drit .
Calibration Calibration bias Calibration - —_ —
Response Response (% of span) Rasponsse ~ (% of span)
Zero gas o £ 20 ;.)’0 30 3@ 7"// o
Midse | /00700 pd o A0 D

«— <. . .




eare

SN 5 SO

4 o e et it & B e

| €8 Galson |

| = - Technical Services

Comments:

Sourcs ﬁ }F/C(J(/ ’fJ»

Date/Time ?/ 7/? &

Pollutant TJ-/C’ e

PRE TEST & POST-TEST SYSTEM DRIFT CHECKS

Plant, 0(0 2/; /47‘ /‘/./;/ o1

Pro;ec' No. 5?072 (//

ODerator Ly @

“"-\._-I-

' Analyzerl, 0. /@//J/q/\ f\,_ﬁj

Y- 1635

rr——

‘Run No.
' Initial values Final values
Analyzer System System System Sysiem Eias' . Oriit
Calibration } Calibration bias Calration 1
Response | Respaonse | (% of span) Response {% of span)
[ Zero gas Z"".'O 7,0 ,20 /,0 "//ﬁ , '/,CQ
1' Mid-range | 75"':} 7& ,& é? "(9 67;; - ?,& —'?. O
Jun No. _ gl _ DatefTime 7/57/?0 7%'— ”5-7
Initial values Final values
Analyzer System Sysiem System System bias Orift
Calibraticn Calibration bias Cairation : -
{ Response | Response | (%ofspan) | Response (% of span)
| 2|00 | /,0 | /0|40 [+4%0 3.0 ]
| Memee (70 ¢ |00 (00 S |\ #H S | HES
snvo. 6 saermme P/ 870 J250 =/ f/é
’ _ . * lnilial values Final vglugs
Analyzer System Systemn . System System bias Drilt
Calibration Calibration bizs Calaration
Responsa Aesponse | (Psaispan} | Responsa (% of span)
! Zero gas - 00 ;20 20 S;O 5:0 F3.0
| Memmee | 27 0 | 750 | 0.0 680 |-2.0 |-2.0
Sy-'stem calibration bias Systam calibraticn raspcnsas;a.:nafy:ar calibraticn responsa £ 10
F-%nal system respense - laitial systam calibration rasponsa rasponss
Orift x 10

Span
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Technleal Services, Inc.

2116 Berkeley Way
Berxvioy, CA 4704

Plam L at 4/:‘-1 7 Hudson

Saurce

Roiler Fe

Job # 2L Ly
L

Meler Box D= oo/

{

POST TEST CALIBRATION - TEMPERATURE SENSORS

Ambient () % Oif. Other (1) % Dii-
Re’“ef’fa 536 /8 ‘/‘7%/572 P ). 1%
Stack Thermocouple 10#_ % 537 '7’?3/ ¢ 73 S
I o &z 5
Gas Meter niey 10z 921 53 71 . oz
Reference Sy ,O 672 ) o
LGas Meter Quuter 102 Gol _S3¢ [7 /&
_ Aelerencs 53“{/)77/0/ /8 Y92 / Yoz, 20/0
contrser s 0 T8, T2 S34/577 9, iz

Heated Oven Box [a}]

Reference

52¢

S3Y

2,

Technician:

Ty TPy

L T RY. T YIPEN N Y

s

oue: 20727

Tot (415) 5480359 8aromerric Pressure, in Hg.g_‘?_'_a____z Dais __Ms? 7
WET TEST METER | DAY GAS METER
1 JRIFICE [ GAS TEMP. GAS TEMPERATURE DATA °F TIME AH.
- iﬁ?aﬁgc ‘(‘%U%E (Tw)* & ;/\%IBU%E _Time Tom To ow Toavg - n?:rf e
: / 68,0497 _3 | 9O ' | _
ST 110|532 [asses, ~51—21534 |5.08 |-9957] )q21
\0-04bf gz | 93
' 8 238 e S e T~a
1.5 1 10 |32 busior g2t2e lc3q 11523 | .59¢ I.qs‘g‘
101t} &5 7o
7%2.070 &S | 77 -
=1 - - ' ]
23 |C | 532 L?‘PM%L B4 542, H 15,20 A | 192
10, 45 T FT ) Bo ] ‘ -
e oY Toavoess0y R Jacwm 4 LVERAG’:’ o, 77 I 193 ‘
¢ 7= Yo ( T+ 450) ("b-q-"'_".‘ﬂ...) S,emng’
, 13.6 in. Hg. PRE.TEST] )
2 y | 87997 [.3F
) 2 (R+ 450) )
ﬁH@—O QS'ITQHD P (TQ+450)




\IJdi>U |

Technical Services, ine.
2118 Berkeley Way
Borxeley, CA 94704
Tok (415) 8480089

" wao# STOTALY
Meter Box ID co2

Date O

s ottt Fishor
Source Bol1e ~ Exgp’ti .
Barometric Pressure, in Hg 2.9 2~

l.
I
|

DRY GAS METER

—_— WET TEST METER e |
ORl GAS TEMP. GAS TEMPERATURE DATA ° F M AH
G -1
F%ﬁ?ﬂm \{\%JU%E e 1YY Time | Tow | Toax | Toms 2t Y @
‘ S g3Y Gy Sof—— 9535 IS 28] tooo | 1aF
/- /0 as4. 7% 28 1 7¢ Isze31sze)t. :
' —— T2 '
97570 _ |
| o | S3¢ auy.pof 22 | 1 1Sv.sis 33 |oass] 147
G- gﬁ_‘ '79@
RS . 25 _ ' - ]
l/( O ij 9O gg %f_’-, 542,515 0310.990 | .89
" ' 19.21 3 A+ 130 :
|
% 7 seecsn’ R Vacuum AVERAGE | ¢, 4
T = (e TR Py S 791) I'7¢
: . . PAE-TEST 0’999 /‘?3
2 (T.+ 460) Y

» t
A Hg=0.0317aHg (W)P,,(Touso)

POST TEST CALIBRATION - TEMPERATURZ SENSORS
Ambient (R) % Dift. Cther (R) - %L Dilt
Relerence 236 s ‘fzq 677
Supt— 532 AR . ‘ '0/'/9/
‘ Bizck Thermocouple lg:: Obc, ' %2{/ 6 7/
e Referenca ‘ S:? f{‘ »3 ?___ é;Z_ ' /(/./
1 Gas Meter inlet 10% 002 > }L’ : - é7/
Reference g 3,6’ 0 672 O
Gas Meter Qutlat 102 o2 2— <$ zt '47‘2
Referencs S 7'{ '/g 762 , 5/0
535 _ G
Condenser Quilet 1O I5 il : Lr 3[
Aelerence 53 5! .0 L
Heated Oven Box 102 53.7( - ; )
- 2 /
Technician,____fAfif{10p0 P Frrd\m  one _7129[ D)







hr, min, sec
in. Ha0

in. Hg

I, ml

IV min

- ma

gf, gm, mg, pg3. ng

- pb

"Vie

Vs
13.6

NOMENCLATURE

Stack Cross Sectional Area (ft2)

Nozzle Cross Saectional Area (fi2)

Actual cubic feet per minute

Flow rate - standard cubic feet per minuta.on a dry basis
Pliot Calibration Factor

Sample Time (minutes)

Dry standard cubic feet

Temperature - degrees fahrenheit, Tamperature (48Q + °F)
square fool, cubic foot

Feet pef minute

meter calibration factor

gram-mole ‘ : :
Orifica pressure drop (inches H20)

Mercury ) '

Hour, minutes, seconds

inches of water

inchas of mercury

liters, milliliters

litars per minuts

cubic meter

grains, grams, milligrams, micrograms, nanograms(10-9)
Barometric Pressure (inches of Mercury)

Absolute meter Pressure (inches of Mercury)

paris per million, parts per billion

Stack gas absolute pressure (inches of Marcury)
Pressure, standard conditions (inches of Mercury)
Stack gas velocity head (inches of H20)”‘2

Specific gravity

Test duration (minutes)

Meter temperature (°F), (°R)

Stack gas temperature (°F), (°R)

Temperature, standard conditions ("R)

Average orifice temperature during test {°F)

Average orifice temperature during calivration.("F)
Valume of liquid water condensed (liters)

Stack gas velocily (leet per minute)

.Specilic gravity of marcury
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l e Source Test Report:

PR L 'l[—'l"-—; - o

- -
N et by

- s
&Y

TAC - CATALYST HUDSON, mosnson CA T Py _1_:_ _
! --—. Gals_gn‘_f_@ict# 89 072.CH o e  m e ‘ _"“:.‘ ':""-""““"'“"“. "' Date PLnfltad 12/10/90
t _Summary of Test Data: Aldehyde Emissions - - T
l - K Flun #1A  Run # 1B .oeee Run # 1C
Sampling Data -
|' Duration of the Run (8), Minutes: 45 45 ) 45
Ambient Air Temperature, °F 90 90 85
Barometric Pressure (P,), in. Hg 29.84 29.84 . 29.84
|\ Avé Orifice Temp @ Calib Cond (T..), °F 89 88 93
] Avg Orifice Temp @ Test Cond (T.), °F 87 89 93
1' Avg Sampling Rate @ Calib Cond, 1/min 0.93 0.91 0.92
| '
EBLGJQQLILD.aLa
| Number of Sa.mplmg Pomts 20 26 - 20 .
[ Pitot Calibration Factor (C,,j: 0.84 ;6'.84 ‘ - 0.8_4Y K
| Stack Diameter, Inches: 65 65 8 5
. HEANC LI I
[ ‘Stack Gas Static Pressure in Flue, In. H,O 0.11 o.16 T~ 77 01‘6 e
; Stack Gas Absolute Pressure (P,), In. Hg: 29.85 = 239.85 29.85
Stack Gas Velocity Head, (VAP): 0.484 0..4 71 0.471 |
! Stack Gas Tcmpcrarurc-(ts), °F: 137 138 138
Stack Gas Moisture Percent: 17.50 17.50 1 7..5‘0
. Specific Gravity of Flue Gas (SG): 0.982 0.983 0.985

'1. Source of Moisture Percentage Data: Concurent Method 5

—




et e 20 1 DA b e @ s

Sourca Test Report:

TAC - CATALYST HUDSON, ANDERSON, CA e R < 5
Y T T ral e O Rt R Rl AR oo
Yme" Galson Project#: $9-072.CH B 2 At .A < Y Date Printed:1 2/10/90 =~
- °' _sampling Data and Calculations: ~Aldehyde Emissions - """ 7" T 7
7 Run#1A " Run #1B ~ Run £1C _
A. Stack Gas Cross Sectional Area (A,), ft%: 23.04 23.04 23.04 ‘- o
B. Stack Gas Moisture Percent: / 17.50 17.50 17.50 )
E Avg Sampling Rate @ Calib Cond, I/min 0.93 0.91 0.92
Avg Sampling Rate @ Test Cond,, 1/min 0.83 0.91 0.82
Avg Sampling Rate @ Calib Cond.*SQRT(T,/ T.)
Volume Sampled @ Test Cond., 1 42.0 40.9 41.4
Avg Sampling Rate @ Test Cond. * Test Duradon
Volume Sampled @ STD Cond, ft’ 1.426 1.384 1.391
[(Volume Sampled @ Test Cond./28.32) * (Py/P.u) o
* (Twa/ Avg Orifice Temp @ Testin °R)] !
| | B
C. Stack Gas Velocity, ft/min: 1,749 1,701 . . . 1,699 ° .7
- (4005 * VAP + C, * SQRT((T, * Pus)/(Toua * P, *8G)) 1] - i h
D. Stack Gas Flow Rate (stack cond.), ACFM: 40,296 39,193 398,159
| [A*C] - - ,
i E. Stack Gas Flow Rate (std. cond. dry), SCFM 29,324 28,505 28,480
g. [ D=* (1 = B/IOO) * (T.r:d/T.r) * (P:/Pnd) ]
_

1. Source of Moisture Percentage Data: Concurent Method 5
Standard Conditions: T,., = 528 °R v Paz=29.92in. Hg
Te=t: +460 ; T.=t,+460 '




ﬁ Source Test Report: . R .
TAC - CATALYST HUDSON, ANDERSON, CA . =0T A
Y—"

Galson Project#: 89-072.CH

e b m mm—— . aabr

-

. - LIS

e vrmrinmen e < w————--0ate Printed:12/10/80 T

Sampling Data and Calculations: f\ldehyge Emissions .. ... .. -

¢ e |

Formaldehyde _ 0.725 0.337 0.417

iy et o WP . PR anis we

| .~ Run# 1A  ~ Run # 1B Run # 1C
Organics Quantity Collected, g o
Acstaldehyde . - .89 : Co 1b ST T 47
Formaldehyds - 46 C21 27
Organics Concentration, mg/m’
[ (Mass/ Vol Samapled STD) * (0.03531/1) )
Acstaldehyde - 0.220 0.255 0.119
~ Formaldehyde 1.14 . 0.536 0.686
Organics Concentrations, ppm
- { Coricentration * 24.04358/M.W. of parameter ] -
Acetaldehyde (MW= 44) 0.120 0.139 0.065
Formaldehyde (MWa=' 30) _ 0913 .. . 0429 .0.54Lé_':?i_f““’
Organics Concentrations (At 12% CO,), ppm L B T A e
[ Concentration * (12/%CO0O,) | e e e oo e+
Acetaldehyde 0.096 0.109 ~ 0.080

Organics Emission Rate, gm/hr
[ Conc.* Stack Gas Flow Rate * (0.06/1000)/(0.03531/1) ] N I

Acetaldehyde " 11.0 124 5.77

Formaldehyde 56.7 26.0 - 33.2

——————




: Source Test Report: ) ' . r T

! TAC - CATALYST HUDSON, ANDERSON, CA . o e g

Ly e—— . A7 BDARTITI 0B IUR TV A on 8 4 e
¢ ™" Galson Project#: §9-072.CH SaRR i EDgte,Prigtedn 2/10/90 .-

i - ' . et yhe = ;_,“_I_...,.,,G i LRI LR T ) ..

1' S " - e i 2 T T
... Stack Gas Compqsltion _and '_'Ga.s‘_‘D‘gr‘igiEy_; Calculations
, ST T T Run #1, O =[-w Run #2 —Bun #3 . .

% % . e T
- Dry Basis Wet Basis Dry Basis Wet Basis Dry Basis Wet Basis

. | co, 151 1246 . 153  12.42 15.8  13.04

0, | 6.0 495 55 440 5.1 4.21

t 1 CO 0.0 0.00 0.0 0.00 0.0 0.00

: e S -
| ’ EL P O 1',-‘...‘.“'\; i LTl
H:0 : . R 17.50 - .- 17.50 .- - 17.50

e - - o - ha

Molecular Weight! . . Swel 28,44 1N 28.45 TR IV ga gy
| Specific Gravity sf Stck Gag? T G ese .- 0383 7 T T o gas

+
1

b
&

1. Calculated from the equation: e - o
Molecular Weight = 0.44*(%CO,) + 0.32%(%0,) + 0.28%(%N, + %CO) + 0.18*(%H,0)
2. Calculated from the equation: - - - =
' SG = Molecular Wej ght'of Stack Gas / Molecular Weight of Air (28.95 gm/gm-mole)
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Bource Test Repon:

P SR,

Galson Project No. $9-072

Timber Asseciation of Clmamh Calalyst Hudson (TAC Sie x5y

e

--.nt-—-_--..o----.-\-..
[

--.----.---.----.-.-

‘ PLANT: 'CATALYST HUDSON ¢ .

T
. .
3 t

-l

SR AP S e =L P

A I T A '”’-‘.;'?f"” N e ) .
| , Lo b L4 el BUN #2A =37 BUN #28 =1 RUN#oC
. . . 1 » - *
i ! A S'I'ACKGASFLOWF!ATEa DSCFM 29,502 29,4397 ‘ 28,551
i e
: e S st ) ’
B. BENZENECONCENTRA‘I’ION PPM 0.110 - " -0.089 . 0.140 -
C. BENZENE EMISSION RATE, GM/HR 17.9 145 7. 22,0
(A*B* Mb'60)1(103'35.3 24.04) e -
a Basad on data collected concurrently dunng concurrent PAH and hexavalent chromuum
tasts,
b Molecular welght of benzene = 781 gm/gm-mole,
ﬂﬂaﬂaﬂ-ﬂﬂﬂ-ﬂ-ﬂ----ﬂﬂ--'---ﬂﬂﬂEBﬂﬂH-ﬂ-n========ﬂaﬂ=3========'-
g ' s 1
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1 ‘ “ X
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i: ol R T
E E et ¢ e VI - mdth i o ot i ol g 'P—W*-—nw-h"*w’ﬂ-mmm'v Iae 8 E
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‘ A ; ' t m ey S DR
‘ % : -~ & ';J, .. o
" B ~ b T
) e : ; 4 i EP r ¥
: Lo 4 ’ ’ . .
! L B
v - ‘.l
- I3
w4 _;: . ‘__:ﬁ o’ 5 X i"":"" h ‘ \:_ + : T ._: . | :4: ) : ‘ :‘;
LR mo L
o eEe ey Pt e - S
e . N ! . T

SUMMARY OF TEST DATA- BENZENE EMISSIONS

: STACK. WOOD-BOILER
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I Source Test Report:
TAC - CATALYST HUDSON, ANDERSON, CA

Yo" Galson Project#: $9-072.CH - Date Printed:11/21/90

'. Summary of Test Data: Metals (11) Emissions - EPA Draft Method

]
H [
|

J

i . Run: #4 Run: #5 - Run: #6
| Number of Sampling Points: . 20 20 ' 20
iDurz;ﬁon of the Run (B), Minutes: o 120 | 120 ~ 120
lSampling Nozzle Diameter, Inches: 0.314 0.314 b_31 4
Pitot Calibration Factor (Co): 0.84 0.84 0 .84
[Meter Calibration Factor (y): 0.989 0.989 0.988
‘Stack Diameter, Inches: 65 65 65
i:Ambicnt Air Temperature, °F: 89 80 . - 80
. =]Baromctn'c Pressure (P), In. Hg: - 29.92 : .29.95 29.95
‘Stack Gas Static Pressure in Flue, In. H,O: -0.08 -0.07 -0.04
'Stack Gas Absolute Pressure (P,), In. Hg: 29.91 29.95 29.95
. Stack Gas Velocity Head, (VAP): 0.479 0.520 0.496
lOr.'ificc Pressure Drop (AH), In. H,07 1.87 : 2.20 o 2.02 '
f'Volume Sampled (V.,), ft’ (Meter Cond.): 85.98 92.59 89.87
:Sr.ack Gas Temperature (t,), °F; 137 138 9 38
| 1Impiugr:r Qutlet Temperature, °F: 73 68 ' 72
;Mctcr Temperature (t.), °F: 97 "~ 83 97
Meter Vacuum, In. Hg: | 5 6 5
Volume of Water Condensed (V.), ml: 343.2 404.2 376.9
Specific Gravity of Flue Gas (SG): 0.986 0.679 ©0.980
Flue Gas Compaositon:
%CO, . 15.2 C 142 14.3
%0, 5.2 6.5 6.1
% CO 0.0 0.0 0.0
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Source Test Report: N gt
TAC - CATALYST HUDSON, ANDERSON, CA _ AT nd r L
Galson Project#: $9-072.CH

Rl Lo S

[
Yo agsrinaay
'

-";IT‘!A o
wba ey =T Y 1’#?

Dato Printed: 12!1 8/90

P L TR

Sampling Data and Calculations: Partlculate/Metal’ Emissions =~

r.omewd 3umpvirn -

o o emermns Wt wes ccaews DT

Run: #4

(H*(1-F/100) * (Taa/Ts) * (P;/ Poa) ]

~Run: #5 Run: #6
A, Stack Gas Cross Sectional Area (A,), fi*: 23.04 23 ._04— '23 .04
B. Volume Sampled (Meter Conditions), ft*: 85.98 82.59 89.87
C. Volume Sampled (Std. Conditions), ft’: ..80.81 --89.66 - 84.81
[ B*Y* (Taua/Pua) * (Po + (AH/13.6))/ Tw)] .
D. Volume of Liquid Water Condensed, ml: 343.2 404.2 376.9
- £.-Vapor Volume (Std. Conditions) of Water, ft*; 16.18 19.05 17.77
[D *0.04714 ] : |
¥. Stack Gas Moisture Content, %: 16.66 17.53 ‘ “”1"73‘2 -
[E/(E+C)) *100] -
G. Stack Gas Velocity, ft/min: 1,728 1,882 1,792
[ 4005 * VAP * C, * SQRT((T, * Pua)/(Ta * P, * SG)) ]
4. Stack Gas Flow Rate (Stack Cond.), ACFM: 39,810 43,359 7 T4y 302 ;
r [A*G] s SRR v
L. Stack Gas Flow Rate (Std. Cond. dry), SCFM: 29,336 31,627 30,201

Standard Conditions: Tag= 528 °R 5 P =29.92 in. Hg

T,=t,+460 ; Tm=t,+460

[P

b e i A L il -y

TR




Source Test Report:

e S -

Sampllng Data and Calculaﬂons' Paﬂlculate Emlsslons izl

e i — S twr

- : et M_f'fgn #4 Run: #5 _ ____Run: #6 ——--
I./Particulatcs Quandty Collected, gm ~ - RS
- 0941 . .09
FRONT P 0.094 0.085¢9 0.098%
|k Pamculatcs Concentration, gr/ft?
[ J/C * (1543000, 100000) ]
FRONT HALF PARTICULATE 0.0179 0.0148 0.0180
s e .. S
1Y Particulates Concentration (At 12% CO,), gr/fi’ e
[K’* (12/%C0;) | - 22 SRR I
FRPNI‘ HALF PARTICULATE 0.0142 0.0125 _ 9.0151
) IR SR S ) OB
M. Paruculatcs Emission Rate, Ib/hr ; i
[K 3 e (132300/1000000)/(1543000/100000) ]
FRONT HALF PARTICULATE 4.51 ©4.01 4.68

g HoianT e “‘

= - M AT m-‘::“ B

| a TAC - CATALYST HUDSON, ANDERSON, CA A5 R ACUIATEY NS - DA o
— Galson Project# 88-072.CH tio.sDate Printed:12/10/90 =~
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a Source Test Report T T A GeA.33 s TnaEds T
TAC - CATALYST HUDSON, ANDERSON, CA ‘ ' LT s T e .
== Gaison Projects: SS-O?Z.CH e T Date Printed:12/18/90

. v o=
e P P Y e L . o T dhr Hbld gdidec sy

N E R E

o AT
ORI T e g 4 ° b il

-Sampling Data and Calculatlons Particulate/Metal Emlsslons .

A nma e = (1], T ~ Run: #5 ﬂ‘ armflun: #6_

[ T -

- © Aty & AR BamAn L A s - e

]
|

J. Partic Metal Quantity Collected, mg -

Arsenic 0.027 0.018 0.019

< 0.001

Beryllium < 0.001 < 0.001
Cadmium 0.004 0.006 0.003° -
Chromium 0.058 0.057 0.06

Copper
lead

0.049
0.148

4.3

0.047

0.098

0.047

0.108

Manganese 0.25 0.41
Mercury , 0.0029 < 0.0013 0.0013
" Nickel o 0.012 0.012 -o.oml
Selanium = < 0.01 | o< 0.01 < 0.01
Zinc S A 166 | 0566 _7 ' _'_o.sss ,,,,,

| e




Source Test Repor: ) '
TAC - CATALYST HUDSON, ANDERSON, CA aune” n.. inucE ,aci‘-'*i‘:‘:‘_

| 4 —— Le 3 .
== Gaison Project¥#: 89-072.CH AL 43 o 4 Date Printed:12/18/90 iiwmeow

" LR T P P

. e [ by -
e koL i aul

* “sampliing" Data” and Calculations: Particulate/Metal Emissions : -

B il Sy e . e . .

P N
. Te L

. Pun:#4 . .. Run:#5

RUR: #G ] e

K. Paric Metal Concentration, mg/m® " L. e B
[J1/C*@3531/1)) .- - o - T et T
Arsenic R 0.012° 0.007 " 0.008
Beryllium S < 0.0004 < 0.0004 < 0.0004
b ’ .
Cadmium 0.002 0.002 0.001
Chromium : ‘ ' 0.025 0.022 0.025
Copper 0.021 0.01g9 0.020
Lead -, o 0.065 0.039 0.045

Manganese = - 1.88 0.098 0.171
Mercury R -  0.0013 < 0.0005 0.0005
Nicke! ©00 " 0.0082 0.005  0.008

: e 4 :.'.-
Selenium RO T < 0.004 < 0.004 . < 0.004 e
Zinc S o 0.596 © 0223 G- 0231 V7T
B - —




_ Source Test Report: . o ‘_":'_:_ o ____r,. .-
‘é—"‘-"&" TAC-CATALYSTHUDSON, ANDERSON.CA 0 sk o T gty
— Galson Project#: 89-072.CH - ‘ “""Dagg Prmtad 12/13100
B .?;;pm. ‘Data and .E;;:ulatic;;ls- Partlculatemletal Emlﬁislgggm;*;w_ S S
) - Y At % k= U Run: #4 Flun #5 H“ﬂ;f@_,_ﬂm L
L. Partic Metal Concentration (At 12% CO,), mg/m* il
[(K*(2/%C0)] ~- ~ 7 77 )
Arsenic .. - 0.009 0.006 0.007
| Beryltium | < 0.0003 < 0.0003 < 0.0003
| Cadmium . 0.001 0.002 0.0010 -
Chromium 0.020 0.019 0.021
Copper 0.017. 0.016 0.016
Lead 0.051 0.033 0.038
Manganese s . 1.48 0.083 0.143
Mer;:ury s 0.00100 < 0.0004 0.0005
Nickel e . .0.0041 . 0.004 0.004
Selenium ) L < 0.003 < 0.003 < 0.003
Zinc C o - 0.471 0.188 0.194




a Source Test Report:
M
; T

Galson Project# SQ-_O?Z CH

o LT

TAC - CATALYST HUDSON, ANDEF\SON CA

-

. —
] -
PR~

-y

e “'-’!i M»_-.n

. T ‘-..._’—:.»."'
eI LT e

" "Date Printed: 12/13/90

A — . ¢ P8 s W 4

3,

[E———y

) Sampllng Data .and Calculatlons: _Particulate/Metal Emlissions .. 570
! T "': - mw be. ,m_.-Flun: 84 Run: #5 Flun #5
M. Partic Metal Emission Rate, g'm/hr _ B
[K*]* (60/1000)/(35.31/1) ]
Arsenic -:. : : © Q.59 0.38 0.41
Beryllium < 0.02 < (.02 < 0.02
Cadmium 0.09 0.13 0.06
Chromium 1.3 1.2 1.3
Copper 1.1 0.99 1.0
Laad 3.2 2.1 2.3
Mang%nese 94 5.3 8.8
. Mercéury D0 . -1 -+ 0.063 < 0.03 0.03
 Nickel BRLR T 0.25 0.26
Se]eriium : '« 0.22 < 0.21 < 0.21
Zine 3 w4 =230 12 12
|




Source Test Report:
TAC - CATALYST HUDSON, ANDERSON, CA

Galson Projeci#: 89-072.CH

b -

n.h\v

£ ST
&

PEI LW 7

sem e S

.
| R

-w sinmt

Dats Printod 12110:90 o

J"‘

- e

TAT

. -"."

— A P— —— st b

| Isokinetlc . Variation_ ...Calculation 2453 noeT
I BT -
- - T et <11 T 7 S Run: #5 Run: #6
I \:‘9:; WALibs - i - M
..... S s e S
Stack Gas Absolute Temperature (T), °R o BT - ... .898 . - 598 -
! Volume of Liquid Water Condensed (Vy), ml 343.2 404.2 376.9
Meter Calibration Factor (¥): 0.989 0.989 0.989
Volume Sampled (Meter Cond.) (V..), f*: 85.98 92.59 89.87
Meter Absolute Temperature (Ta), °R: 557 543 557
Meter Absolute Pressure (P), In. Hg: 30.06 30.11 30.10
(P, + AH/ 13.6)
Stack Gas Velocity (v,), ft/min: - T q,728 o 1,882 1t792
' Stack Gas Absolute Pressure (P,), In. Hg: 29.91 ° '29.95 o 2“9.95'_‘
Cross-Sectional Area of Nozzle, (A,), fi*: 0.00054 0.00054 0.00054
Duration of the Run (8), minutes; i _ 120 - 120 120
.Jsokinetic Percentage (I), %:’ ' 98.5 B 101‘.2 i 1 00.5:

l Calculated from the Equadon:
' I=[T,* 100 * (K; * Vi) + (Va/Ta * Y* P))] /(8 * v, * P, * A,)

where K; = 0.002669
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Source Test Raport: - TEEsilien

s vr—— Ay
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. - BES

a TAC - CATALYST HUDSON, ANDERSON, CA AT WTORES »,r-.ﬂ:r; MOEY ATAT ﬂ*.z :&.;&;;

-M. ‘ . - . RS
— Galson Project#‘ 89 072.CH o “L SAS d ‘Date’ aned 12/1 0/90°

-M

!ff .*}

—-h

e

——

Stack Gas Compos!tion and ‘Gas Denslty Calculaﬂons

- e e,

S ana 12
P

- wip ]

DU Run: #4 "~ | "Rumz#s "7 “Run: #6

LA - *
el NPT - [P S §

% % %
Dry Basis' Wet Basis | Dry Basis Wet Basis . | Dry Basis .Wat Basis™ -

CO,; : 15.2 12.67 14.2 11.71 14.3 11.82

- R T T

0, . 5.2 4.33 6.5  5.36 6.1 5.04

co : 6.0 000 0.0  0.00 0.0

JR——
-

N, 79.6 66.34 73.3  65.40 _79.6 _ 65.81

. “-n ] o ok [ n M T e Wy S
: (i .53 FeTe Fum , . ek - e
LT R -y
MOIe'cular We1ght’ . .. 28.53 _ - s -- .--28.34 T T leteTe o o 2 8.3 6 R
, A TA -rn PR 2 R PR e it
- —-— g ® N i . . . .

.-
[y

y

i

Specific Gravity of Stack Gas? Lo 0.986 . .- --. 0.979 i £ o1r -1 70,980 S

. 7 -,'O-.-O.O_- LY B

el restae e W]

-

1. Calculated from the equation
Molecular Weight = 0.44*(%CO,) + 0. 32%(%0;) + 0.28*(%N, + %CO) +Q.18%(%H,0) - - -

v fmn b 14 wEvue | e ek e

2. Calculated from the equation: .. .- — e o e im e e m

SG Molecular ‘Weight of Stack Gas I Molecular chht of Air (28.95 gm/gm- moIe) ~ e

i - - -
. [ve -
- . LY - T !
- - ’*‘-'-11 - a} R 'y
LA e
LI SR o

[
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; é Source Test Report: ] | e pCERAI ,_"';.,._n:*y HES SRR RN
. &=mmwd TAC-CATALYST HUDSON, ANDERSON, CA - HBETE2E P ced i
"s=e" Galson Project#: §9-072.CH Date Printed:12/10/90
n ~ - Summary of Test Datai’ Condensable Parficulate Emisslons 1 gafiume®
I T
‘ Number of Sampling Points: ) T T T
; bu.ra.tionlof the Run (8), Minutes: 120 I
é l Sampling Nozzle Diameter, Inches: 0.314
, Pitot Calibration Factor (C,): | 0.84
E Meter Calibradon Factor (y): 0.986 L
! §rack Diameter, Inches: ' 65 . : ,;j _“ - - —
r Ambient Air Temperature, °F: ‘ 80
3arometric Pressure (P,), In. Hg: 29.95 . -
Stack Gas Static Pressure in Flue, In. H,0: - -0.06
stack Gas Absolute Pressure (P,), In. Hg: 29.95 E
Stack Gas Velocity Head, (VAP): 0.484
Orifice Pressure Drop (AH), In. H,0: 1.86 | SRR e
/ olumcl Sampled (V,), ft* (Meter Cond.): 86.72 )
Stack Gas Temperature (t), °F: 137 . .
Impinger Outlet Temperature, °F: 7—2 ' " N “
Aeter Témpcranzrc (tm), °F: 99
Aeter Vacuum, In. Hg: _ E | 5 Sl L b
Volume of Water Condensed (V,), ml: 331.5
-pecific Gravity of Flue Gas (SG): 0.985 _ | U -
.lue Gas Compositdon: - )
%CO, : - ) © 0 14.3 i L
%0, 6.1
eCO ' 0.0
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-1 = Date. Printed:12/10/90" %

-.-n\:-:m-g»r— T -

-

Sampling Data and Calculatlona- Condensable Partlculata _EmiSsions .. .ooroweoe-

- 40‘!—

T;=t,+460 ; Tm =t + 460

' N ___“Run #6 CD . e o e e
‘A. Stack Gas Cross Sectional Area (A,), ft*: 23.04 . o T
B. Volume Sampled (Meter Condidons), ft’: 86.72 - Lol -
'C. Volume Sampled (Std. Conditions), ft': 81.22
{ [ B*Y* (Taa/Poa) * ((Ps + (AH/13.6))/Tm)]
: .
| ' .
D. Volume of Liquid Water Condensed, ml: 331.5
‘E Yapor Volume (Std. Conditions) of Water, ft”; - 15.63 "
' [D*0.04714 ] . ‘ .
J N A R Y |2
| . i wd TTA e d iR
!F Stack Gas Moisture Content, %: 16.14 )
[(E/(E+C)) *100] , AT PRt gt
g s ,“\‘"‘"‘""‘ e
G Stack Gas Velocuy, ft/min: 1,743 | | .
| [4005* VAP * C, * SQRT((T: * Pra)/ (Toa * +* SG)) ] et g e
H Stack Gas Flow Rate (Stack Cond.), ACFM: 40,173
(A*G] . .
L Stack Gas Flow Rate (Std. Cond. dry), SCFM: 25,801
(H*(1-F/100) * (T,./T,) * {P:/Pua) ]
Standard Conditions: Ta.s= 528 °R i Pna=29.92in. Hg ]

L
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"-T-"'"’P Galson Projects: §8-072.CH © Date Printed:12/10/90 *
{ — R — e e
Sampllng Data ‘and Ca!culatlons. Condensable Particulate Emissions 3%"
T | Run #6 CD . - -
I. Particulates Quantity Collected, gm T
| 2.Condensable Partic. "7 0.0041
‘K. Particulates Concentration, gr/ft’
[J/C * (1543000/100000) ]
2. Condensable Partic. 0.0008
L. Particulates Concentration (At 12% CO,), gr/ft’
| [K*(12/%C0,) ] o ogie] a0l
2. Condensable Partic. 0.0007 _
M. Particulates Emission Rate, Ib/hr
[ K * I *(132300/1000000)/(1543000/100000) ] ‘ BRI E
" 2. Condensable Partic. 0.199 h
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pr mopame .
Aw VIOEFENS

. S P

:,"v“'.\ ‘E': u...."{; L.

“Bate Printad: 1211 0/90

o o et gm S b g S

3’ :’| G‘vi‘ % ..r
. ' Stack Gas Composltlon and "Gas “Density "Caleulations °™*%°*° |
Run #6 - R, © e e T A T - 8 WpRa e T pet T
% % sl sl % onl e
Dry Basis Wet Basis | Dry Basis Wet Basis Dry Basis Wet Basis -
ct weldm M L td A e o
CO,; 14.3 11.99
0, 6.1 5.12
CO 0.0 0.02 - .
| N2 79.6  66.74
H,;0 - __1‘6.1-4___,_ e et et e . _ PO ..
T T ffemmy co AT EDT STl pmln D 2l T
§ ' | | I BRI Tra iR
' Molecular WCight] - . . 28.51 RN R AP
é » TG ’.E}!;»\';‘,—"‘? _:'.::lt:i..'-“'i'-" -
Specific Gravity of Stack Gas? - - - g.ges,
i
T ‘ b ot T vofsni oL
LN AT e KA EDERET T
L. Calculated from the equation: ' ,

Molecular Weight = 0.44*(%CO,) + 0.32%(%0,) + 0.28*(%N, + %CO) +0. 13*(%}110)

2. Calculated from the equation:

SG = Molecular Weight of Stack Gas / Molecular chght of Air (28.95 gm/gm- rnole) )

=
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y Data Printed: 12 161807 T

Isokinetic Variation Calculation /. _ i
- .:.. - .-.-- -Run #6 - .....:-. RPN P . ::1' * l‘;-""‘: :i Lo}
- . -
Stack Gas Absolute Temperature (T;), °R: 597 = o
Volume of Liquid Water Condensed (V.), mi '331.5
Meter Calibration Factor (y): 0.986
Yolume Samplcd (Meter Cond.) (V.), & 86.72 -
Meter Absolute Temperature (T), °R: 559 . P e
Meter Absolute Pressure (Pn), In. Hg: .- ~30.09 - S R e -
(P> + AH/13.6) | mee e T IR B
ST c L - S A U
Stack Gas Velocity (v,), ft/min: . 1,743 g A S I -
| | . BUIURRE SN SRR 4
e ' ; ' - . ORI ' v P .
| Stack Gas Absolute Pressure (P,), In. Hg: - 29.95 T L I T SV S
: R ~FE T e
| Cross-Sectional Area of Nozzle, (A,), ft*: - 0.00054 TG Mn B
[ Duradon of the Run (8), minutes: 120 = conoL T — ’“ :
I Isokinetic Percentage (1), %: ! 87.3 - A E,.:.',
T
1. Calculated from the Equation: : I
I=[T,* 100 * ((K; * Vi) + (V/ Tut "“{“'Pm))]/(e* v:*P,*A)) T T P S
where K; = 0.002669 : - PO
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“Date Printed:12/1 0790

Summary of Test Data;:!-ieg@_‘falze_j;it:’ﬁ&_:;f&hmrfﬁfoﬁur_n Emlssions ...; -

T

i et SN G e g S o

SR e e e —

-Run: #1 Run: #2 Run: #3
Number of Sampling Points: T TT T T T T 20 20
Duratior} of the Run (0), Minutes: .180 T 180 180
Sampling Nozzle Diameter, Inches: 0.314 0.314 0.314
Pitot Calibradon Factor (C,): " 0.84 b.é4 o .0.84
Meter Calibration Factor (y): 0.989 0.989 0.989
Stack Diameter, Inches: 65 - 65 65
Ambient Air Temperature, °F: 85 89 8g
Baromemwic Prgssure (®,), In. Hg: 29.84 29.84 29.92 |
Stack Gas Static Prchurcinﬁuc, In. H,O: 0.15 -0.08 -0.07
Stéck Gas Absolute Pressure (P,), In. Hg: "29.85 Vo 29,83 '29.91
Stz;ckGas Velocity Head, (VAP): 0.478 - 0.4756 0.483
Orifice Pressure Drop (AH), In. H,O: 1.85 1.84 ..i . .071.87
Volume Sampl'cd (V.), £ (Meter Cond.): 129.63 127.84 13183 h
Stack Gas Temperature (t), °F: 137 136 136
Impinger Outlet Temperature, °F: . '};6 ’ 72 R 71
Meter Temperaturc (tn), °F: 90 97 83
Meter Vacuum, In. Hg: - R TN 4
Volume of Water Condensed (Vy), ml 561.8 542.5 *563.8
Specific Gravity of Fluc Gas (SG):_ 0.982 .. 0982 ‘0..983
Flue Gas Composition: . N
%CO, R SRR 1) "15'._3_ .15.3
%0, | 5.8 5.0 .. 5.8
% CO 0.0 0.0 0.0

)

'..4
b [oF]

._H....‘
)'..q,,m-u-
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Sampling Data and Calculations: Hexavalent and Tots! Chromlum Emissions

ey

— —a Ak b

LTRUNS#U .. Rum: #2 - -—-— Run: #3

A. Stack Gas Cross Sectional Area (A)), ft:
B. Volume Sampled (Meter Conditions), ft*:

C. Volume Sampled (Std. Conditions), ft’;
[B*Y* (Tui/Pra) * (Py + (AH/ 13.6)) /T)]

D. Volume of Liquid Water Condensed, ml:

E. Vapor Volume (Std. Conditions) of Water, ft’:-
{D*Q0.04714 ] .

F. Stack Gas Moisture Content, %:

G. Stack Gas Velocity, fy/min:

~23.04

129.63

123.39

5§61.8

3

:26.48

3y

17.67

Moy
[PRURNE

1,729

[4005 * VAP * C, * SQRT(T, * P)/(Tu * P, * SG)) ]

H. Stack Gas Flow Rate (Stack Cond.), ACFM:
{A*G]

L. Stack Gas Flow Rate (Std. Cond. dry), SCFM:
[H*(1-F/100) * (Toa/T)) * (P./ Pra) ]

39,832

28,934

23.04
127.84 ©431.83
120.11. . 125.09
542.5 563.8
25.57 26.58
17.55 17.52
PR R RO
1,720 1,779
39,635 407997
28,847 29,932

23.04

Standard Conditions: Tus=528°R ; Pny=29.92in. Hg

Te=t,+460 ; T,.=1,+460
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‘ Source Test Report: T e TEYOATADDE Y
TAC - CATALYST HUDSON, ANDERSON, CA P e NT SV X, vesdl o
] : s

Ya" Galson Project#: $9-072.CH " T o S ; Date Printed:12/18/90 -

e e s . -
] R T - S LR Nt R S SO .3 04 I D

Sampling Data and.Ca_l_cuI_gt_l,qng_:q__l_-!exa_\;_glent and Total Chromium Emisslons ——-}-~

Run: #1 . Run: #2 = s Run: #3
. PR

J. Partic Metal Quantity Collected, mg

Chromium : 0.054 _0.085 0.083

Hexavalent Chromium < 0.02 < 0.02 0.047 -
K. Partic Metal Concentration, mg/m’

(J/C*(3531/1)]

Chromium . 0.015 ' 0.025 0.023

Hexavalent Chromium < 0.0057 < 0.0059 0.0133
L. Partic Metal Concentration (At 12% CQ,), mg/m’

[K*(12/%C0,) ]

Chromium 0.012 ' 0.020 0.018

Hexavalent Chromium < 0.0045 < 0.0046 0.0104

M. Partic Metal Emission Rate, gm/hr
[K*I*(60/1000)/(35.31/1)] S e e e e e e

P ol

Chromium - oo T 076 0 T 1.2 1.2

Hexavalent Chromium © <028 < 0.29 0.67
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Source Test Report ; : 'w:qa:: T 3;,_,3:; ﬁ::_ %
(TAC) CATALYST HUDSON . TR SN <= -

A, LI B

Galson Project #: §9-072.CH : ' e = T b ate Printed: 1717791 Soees

s ot - W o o~ - BN G la R e Aewegd a3 T
~“ ~ Sampling Data and Calculations: Hexavalent and Total Chromium Emissfons _ ___ ___
< a sy owe B o Run #2 3 onsgRun #3
P DI R ERTI TE At s  ar R s e o=l W - - ‘ e Il O ey §
Tagrt R v -
N. Equivalent Particulate Quantity Collected, gm 0.142 0.141 0.145
-(See Note (a) below) — = - srmmmmmsmmm s s b s sy s s e e
] r . :_‘_._- - '_"' Tl ","JZ...r oy
O. Metal to Particulate Ratio, ug/gm _

{ JN } : Al
Total Chromium o 380 603 572"
Hexavalent Chromium - <140 <140 320

) - -‘p:‘t:’fff,,") %:’:5?..:-'.'! -.‘-u....'...';‘-;.;;:.‘if;:?- IRt ar U
' ' : T . T FLODINIE YA
PR oA ER AT b P
N e L
- ” - - PALE st
RN IR .: . IR T

Note (a). Based on: (i) the average particulate grain loading observed during the muitiple metals testing
{corrected to 12% CO2); {ii) the hexavalent chromium sampie volume; and (jii) the averageé CO2." °
cencentralion observed during the hexavalent chromium test.

g

PR S R taaamt o C I L
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TAC - CATALYST HUDSON, ANDERSON, CA

ESLTA 3B M2
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.——-Date Printed:12/10/90

- e’ Galson Project#: 89-072.CH .
_ Isokinetic Varlation ~ Calculation =~ "~~~
B ) Run: #1 Run: #2 Run: #3
' . ’ L ' — - = Hl
Stack Gas Absolute Temperature (T,), °R -- ~8597 596 596
Volume of Liquid Water Condensed (Vi.), mi; 561.8 542.5 563.8
Meter Calibration Factor (y): 0.989 0.989 0.989
Volume Sampled (Meter Cond.) (V.), £t': 128.63 127.84 131.83
Meter Absolute Temperature (T), °R 550 557 553
Meter Absolute Pressure (P,.), In. Hg: 29.98 29.98 30.06
(P, + AH/ 13.6) . . .
M ‘ _ . ..,‘J.:.':'-‘.:_ 1 "~f .‘:'.J_ i“
Stack Gas Velocity (v,), fi/min: 1,729 1,720 1,779
Stack Gas Absolute Pressure (P,), In. Hg:- 29.85 29. 83 29 91
Cross-Sectional Area of Nozzle, (A.), fi*: 0.00054 0.00054 0.00054
Duration of the Run (8), minutes: o - =180 1 8_0 - R Bb
Isokinetic Percentage (1), %: ! 101.5 99.1 1 99.5

1. Calculated from the Equation:

I=[T,* 100* (K;® Vi) + (Va/ Th *Y*P)/O* v, P, A

where K; = 0.002669
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Source Test Report:
TAC - CATALYST HUDSON, ANDERSON, CA

Galaon Prc]ect# 89 072.CH

et L ~:Data Pnnted 12/10/9(}

e Gtack TGas” Compasiti_oﬁ and Gas Densuty Calculations _—
B S5 ). Rums Mo ]| Run: #2 = =~ """ | """RAyn: #3°
% . % %

Dry Basis WetBasis | Dry Basis WetBasis |Dry Basis Wet Basis
CO, 16.2 12.51 15.3 12.61 15.3 12.62
0, §.8 4.78 5.0 4.12 £.8 ©4.78
co 0.0 0.02 0.0  0.02 0.0 _ 0.02
N, 79.0 6€5.02 79.7 65.69 78.9 €5.06
H,0 <. 17.67 ---  17.55 Lt 782
: an gF ST S N
Molecular Weight! ---  28.43 ---  28.43 - -..-.28.46 .
Specific Gravity of Stack Gas? --- 0.982 - .- 0.982 --- 0.983 '

L.

2.

Calculated from the equation:

Molecular Weight = 0. 44*(%CO,) + 0.32%(%0,) + 0.28* (%N, + %CO) + 0. lB"’(%HzO)

Calculated from the equation:

3G = Molecular Wc1ght of Stack Gas/Molccular Weight of Air (28.95 gm/gm-mole)




— ) i "

t

!
¥

!

3
.
.-m

|

saleraay
1 . ] T )T
S [ LILTLEZ Ll kb | Lh RO ST TS| oL | a) v
< | L | B2 LA I3h SR VST TECAE T To L
| SL1aSULEe L8 Zb PR eTZ 370 2 | 7Ly,
N2 LS (20 ez 002|570 L5197 | C
) Nw mW\m Ive| LR L) | T 931 55 |9
9 \SC | SPU S T0L, [Thoz[ G QL2 [ Sh S
m Lo | et | W2 3 T, (V202 [ GO T a0 o
PL | Z5CI 8L’ IS 13N CT [T O ST < C
— | bL 1 QST LZ| TS |58 £ ablor O EST | [
— | LL |57 Sz o% | bl 0| 99| ST 1, Bl
By | 4, do dodwa) | 4, 00 | do W1 | €l (wp) OcH YU | OzH 'y do (s]) “uju lequiny
"0BA 120 | “dwe) xog Gujprey HY dv ‘dwe eurfy oy |
dwngg sebuiduy | oqosy ojdweg | ‘dway sajop sen Kig J0)8py a7 }Tg} NOB|S ¥oe|g .m:._._msmm om_gm;m
87723 HIaz .‘_ﬂ_ew.ﬂ.,hw_v__wv.‘.wV RS Em___w_k..._.c_ @DV
TG W st | I e 0
an.;, " iy .l@ m\m_.o = Jopey 5 \m:m/_qc aixog oxdurg
‘PR1939jj07) salEp, ST uaeieweq ejzzoy ‘ Nl 1o)ezadQ
2| % OMISION paunssy J) AW T T ipquiny uny :s|udurtion
7ot | ———HE L ol e T
. . OHEMd _ ") (Ve "] LX) R nd B PSS Teonnpa o
Wﬂﬂf._%mzé v\w o 7_@&.2*% ISRTVLVS M | (1 W__m_mw >.)\,
by 18mssal opeig ‘K ) { Lvd NoL. P.Um_r_w_OaO m'_”ﬁ_s._ﬁw . _.. X

P

.l
T
l\lll\‘h.‘




L

o momm_ﬂg
3 Y A —
. _ k - DAY BEY:
-1 Ce LT SR 00T I 07 O T ok
£ 102 | We| Bz Sh (Ll | —(aLz [ ra[te)1s
& |CL TPz WS L Lh 0 bt S8 72| Lo L
W = BT SYZ )L 191 LSO T ST A% T 59
= el 2 S L 2 [T 5z L1 b H5
2 | ¢ [ 8BZ 3= pd | 2L | Zas] bl Ol£ S5
2 &7 [byzlShz (oL |5 CYRCT IO L2 %
2 1CL 1371557 1o | LS [ERSTST oIV T
= 9L [QST|SHZ 50D 25T O [AT0 951 9
2 | Q| W hC[9g % 0% LSk QIO ST
Biuy de do | dodwar [ 4 w011 3w | gy(wp) QcHU | OzH Ul | do 5D | wpn | soquingy
"0BA 19)Inn "dwe) xog Gujprey HY dv ‘dwej buif| o4
dwng | seBuiduy 0qord | edweg | ‘dwey sojep seq kg 1oj0py BjII0 yoels WIS | Duydweg | essones)
| . ; _O.MMMWN\\S J/ A T VS
ll..ll..a”___a.._uc ByIS = eamm_n_ um___mmma_m.m xa_$mhmu ni v
TR = e T oot | D W b
‘Pajaaye) sejep FTEa ) sBleweig ojzzoy ~ Y Ioleladg — Sy AT
T .}owﬂ:m_a_zum:_:mm.\ J) X T Jaquiny uny ASAL I_\nBL isluawwon |
oo | RO o ST _
- e)em RY%S 1V Jo . tojieao Saomag jeaunpPa] o
io% .Eqwm_?m: — PWMWI%O. .ca_mzw NN Lm\ﬁi.&.u ey :OW_—N_& ),).)_
smssuigors | _, 7/, VLVA NOLLOAT100 F1amwvs
o \N ] : ’ .




sabeiany
PRI A P T G B
c &S| L4 (o2 SZ| XL a0 @z [ LT oL
Al el xS ELe | Le | el [To9s|an 2 S22 Lav| T2 | =
L AL 2 hp2 | 26| 79 SLl 221951 z¢ )
< | 1L és2| 4z 2| 10/ 2ahslogl | o | e | 2y |0
T O &352 Hh2| 8bH| QILTET LY T2 [ 4< IS %
| L oz ana| bbb [Zo5E]s) L0 | oh | Tw
2| $<| ooz | SH2 |91 bk 9 o | ¢ | 98 |
R | 2L | o2 |ARZ | SEIT T Sl Ll e L2
Z L9 es2| kez <sb|] sb 2 SV e AR
|| <L o925k Su| 96 S99 s | w93 5 =9
By do do | do'dwag | o0 )| aouy | enfwa) | ozHw | ozuu | e (s uur | osequingy
"OBA 19)InQ ‘dwof xog bupeey Hv dv *dwae | ouy| 1010 “
duing 1e6upduy 0qory ejduieg d___c.rs_ei seg ki J0)op aliTTy) ¥eis | yeg Gupdwes | essarery _
Sz - &bl 202 - A bG 2 ) IS
‘2HS T R 199 BYIS 1
e .m_:mA_mw Bs 0INSSBI] u___mEo:_wm m_aoah___m__
Iﬁgl._a.mamcas_ A einjesodwo) |uojquy 2 gl xog 19j3py
IS Wy % ¥ T2 Joped 9 L 0l xog eidureg
-PR9j|0] Jatepm 515 - uiejewelq ojzzop J a7 &9 solelado
81 % OINISION pownssy AT g™ = —r  saquiny uny SIUDWILI0D
Ojelsd E @.“_.o 10ld YRR 1eg
o= oxemy = w ar Hy Jojapy _._r_u...u.:m ._b_.:m.’ . :o:uoo.ﬁ A . " s
_jemssaigopeis | T \ . YLVa NOLLOITIOD FTdWYS s
‘ (| ) ! Lo i

4
i

4
i




o sabesany
’ ! L I T AN
, s - - ._ |
ARAA L) =l FY A I Zas
=1 9] 552 T o IL e L2 | 9] 7
S | 9, (S22 | $h2 2 ) L o2l 0% L1 [y )
=S | _ZL| 157 5h2 Lo L 59T w5 | AL 72
_y (L 952 AT &b $b | Shblosv |z S L.
~5" (£ | 2cz| SL7 =% 21 b 2o [Tgoa |50
A QL) /52| Shz| Cbl 73 [o=eg S\ 2z | 9T |~ -7 W
2| LS ese | Zaz oL g toee Lo | R S o2
p | 89| asz |[ShHZ 51T Btz | SET R <S¢ )
ol 9145250250 o Q2| ST | g
S | 49| bsz [ Bma bl 746 | ohes SET)| ST L [ L
"B u) 4o =P doduia] 1 g 01 4. u,y erwa) | oznu | ozyy do (s1) wwo.requing
BA | enp "dwo ) xog bupeay | * 'y~ dv ‘dwo | euly| 10
" twngy 106upduy 0qo1y ojdweg | “dwie) sejop sen Lig 10)apy 090110 ¥oe|g ¥aeig Gupdwesg | osiane; 1
aww@n._m%&_muns 05 - 1_\+wa__ _
"suib ‘fag eayg 0INsseld Jaworeg a Bo__m__

I — v *s1abuduy . 0, ®nelade] Jueiquiy 2 00 il xog sajapy m..c v 7
L 52T Tampeyg - QI xog odureg S 1
‘FRY0] Jajep 127 usejoweq opzoy J 175G oleadg (L1970 - Answd

— Z] % OISO pawnssy  —— YT saquing uny FUETN o :sludunos)
QleISd s 30 1olid T o oleq :

!ﬁ _ojemy <L) @HY ol LV Ty e , uojieoo —_—— —
37 ¥ asionesy VvasT N T T e ﬂu&mm_mw_w__w B2 .
‘0mssalg gyl 2 ', VLV¥Q NOLLOATI00 J1dwvs

/2 _ ._ L




. TR I o sabesony
. . _ m T
, Wo ofe - 4A | OV W
Ll SL| is2[ 952 92 | b3 sb'll Lzl sT | o= -
Ll S| 2sz2| 52 S8 L8| "ME ez T TRe) |7 T
5| 20| 252|952 SE| L [Tk s T =
7 2L sz sse | G A |6WhLlors a2 | 01| ST -
fo | OLI OS2I ORZ28 [Z 4 oih |sel [ s | e s |
v B Y A 1N BT G s 0 - Y
L B e os e [ A 2| T 9= —
7| ST AST AN G IS R VAL P AV
7 | OL| et2| b2 [ ORi| Zhl|Tean|as | T 55 1| 21 I
2| 291252 3| S ROCTR 72| oo [ s | B Y
by do. 4o dodwal  Jo w0 L} gouwy | entwn) | oeny | ozy 4o (s1) W Jequinyy
"oep 19)InO ‘dwo | xog Gupesy HY dv dwe | aury 110§
dwnyg | seBujduy 0401 oidweg | -dwey sajopy se9 lg | soepy o0 ¥OBlS yeis | Ouydweg | esianerg
z ZLl iy TN NN
3eYS ttro, R 109 eI ¥ 131114
%45 suib ‘39 eays 8Inssol opjeloieg Qi 8qo1
J_d "W *s1abuyduy emjessdwsa | juejquiy e Q| xog 19|23y
= -4 s = 7 doped 9 al xog opdureg
P3390 Jajep s - upIelawelq ojzzopn NEL Y joiado :
< % 0IN|S|O) pownssy " TR & A daquiny uny S|UaWUW0Y
ONeISd Y 40 101d cF & 5 oleg
0)EM| <L 7/ @H v Jolsp YOV TITO woeao saoAIag RO o
e O510ARI] 1l {19191 T oy e :ow—mw-o \.“(.... (“.“,.
. Y
| 0SS Ojjeig VLIVA NOILOTTION F1dWVS | ‘
m XY | _ —




N

. . R momc_m>< |
. A S IR K.
9 L v 252 ZR=T s I Y T
21 £9) o2l ss2| LR b 90502 7 o T /.
=S| b9 asz 3z, Qb | *4ic| 12| 92 | gar =, g
S L N I T Y Azl 9T | bor| /
S $L) 2<2| 552 92 ba | Jans| pre| 5= Lt | 7.0 7
= | | thz | 552 3 819 *slpez| Lz | L5T| 2
4¢ | N 2. S7 <£s7 2 J\w ' LA h2 S .UQ. \ o2 - Qu ﬁ._ 9s /
2| &9 OS2 $57| s3 28 1407l as [ 91 S| &z P
Al OL| osz h3Z| S3 | L8 |bsi S| sa S 99 21 B
o QL | 257 Is2 A2 | Khs | T bos Q8'\ | 9272 bzt [ n Qi
"B} yj do do  doduing f 4 w0t | o wy | gy (up OzHYw | ozHu | 4o (sy) uw | sequing ﬁ
e | eng “duio} xog Guppeoy Hv dv "duro | CITTT Iuoy
dwing 160uyduy) 0qoiy oidureg | “dwe] sajopy seg hig 1ojapy oo yoe|g %oelg buydweg | osigne; |
7L 270G =N ha (| - pivo _ —
—_— - 7109 eI # 19114
suib ‘g eqyg 8INSS8I1 jijeuloeg al oqoiyg c
—TTT *s1abujduy .23 ainjeradwe ) jueiquiy = . QI xog Jslep W7 g
. ) 5z jojey 9 al xog egdweg . -
*PR1DI0] Jajepy F1a - UpL1ejowelq ejzzoy T4 g JoeIado Lid - Ay
) % 0INIS|O pawnssy T =0 I | Jaquiny uny Frie ey Sludwinion ,
dlielsg LE 4" 10lld ClLl T T, oleg
Al Olemy L OHV soieN 21720y IR uojeaoy SDARS jEdINpPa] T
[ desioney T S uosjer) eag:
Edaes |, ) VAYQ NOILOATIOO T1dWvs . et
oo :

S ArRANRIRRL e e e mbae e

A e N e et A ke e . o



.
. o
- A sl e
" - R N ] Rl S
T T P B e Y e Ta T
- . [ Ve ) ‘ —fx mama - om . Y T
e R Lagint s gt} e Ve Pros 1S paaind S
—— preey P P - o . - 3 s - ]
PR -'. e B PO o 2 * Il - - 4
ey Al . 3 . PR i L " f“'?..* PRS- H
e .1 AL Ao sl X 42 AR ILON A 4 aa S R o T L LT R R L TN D A e AN 4 4
] L
¢ - ) o - - e
Voo e bar - P il I, L TR A w  g— 4 - - .- s e w cwnee
= : ' e Eomhmen o
v . LT F S & .
- - o+ )
. - S - .
A 'l - . - - - - - e .
.- v
cor .
L} - * - - o.. .
: - ' ‘- ' . e d Yo}
o e e
.
- . w . * L
PAH and Phenolic Compounds ~*. '~ ™ =
' E i i
- - © . - PO )
LY e mission Data RV St R
: '
' . . R - - 3t t
U - . .- e Tl d R T LA
.
o Pl - : ' s ' L
b ) ':‘!g bk A | .o e e w [V A + P P Yo .
I ) - -
. - c e . . T e LI
‘ St [ . - ey "~ B .
:
i
. . .
N T - ! . - - - i : o + o
t = SAN _— . TR Lt %
i '
B - et a Ay e T
. " . . : HEAS N
- :. - 3 . Teithaae' s .o
o~ - - . - . ST .
. - ) . . + c LN -
. - -
. Co . .
'4 ’ o ] - . .
- - .
. . P - . ‘.
S - .




e maia m e ———tay a b T n e

. Source Test Report: ‘
TAC - CATALYST HUCSON, ANDERSON, CA

" Date Printed:

Y’ Galson Project#: $8-072.CH

Summary of Test Dala: PAH Emissions

Run: #14 Run: #2 Run: #3
Number of Sampling Points: 20 20 20
Duration of the Run (8), Minutes: 180 180 180
Sampling Nozzle Diameter, Inches: 0.314 0.314 0.314
Pitot Calibradon Factor (C,): 0.84 0.84 0.84
Meter Calibration Factor (¥): 0.986 0.986 0.986
Stack Diameter, Inches: 65 65 65
Ambient Air Temperature, °F: 87 83 83 -
Barometric Pressure (P,), In. Hg: 29.84 29.84 29.92
Stack Gas Statc Pressure in Flue, In. H,0: 0.10 -0.1 -0.06
Stack Gas Absolute Pressure (P,), In. Hg: . 29.85 029.83 - 29.92 -
Stack Gas Velocity Head, (\"AP): T 0.476 - ‘ nis 3 — 0.489 10.503
Orifice Pressure Drop (AH), In. H,0: 1.78 " 1.90 1.98 —
Volume Sampled (V,), f! (Meter Cond.): 126.80 131.29 . 136.38
Stack Gas Temperature (t,), °F: 138 138 138
Impinger Quilet Temperature, °F: 64 74 72 . |
Meter Temperarre (t..), °F: 93 95 94
Meter Vacuum, In. Hg: 13 14 12
Volume of Water Condensed (V.), ml: 528.7 583.5 610.5
Specific Gravity of Fiue Gas (SG): 0.984 0.979 - 0.980
XAD-2 Qutlet Temperature, °F: 57 63 61
Flue Gas Compesition:
%CO; | 15.2 15.3 15.3
%Q, 5.8 5.0 5.8
%CO 0.0 0.0 6.0
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. Source Test Report o R P i
TAC - CATALYST HUDSON, ANDERSON, CA 0 AZERIT TR P *_
m e .. - r:) :-:':-'b = Aan ) - .
~=" Galson Project#: §9-072.CH Data Printa«i _,,2_"4’ st
Sampling Data and Calculations: PAH Emrql§3;lgn§m:4,,
o ' C ;'hun: #o L Run: #2 ..—-—-—Run: #3 -
A. Stack Gas Cross Sectional Area (A,), fe2 - 23.04 . 23.04 . 23.04
B. Volume Sampled (Meter Conditions), ft”: ' 126.80 _ 131.29 136.38
C. Volume Samnpled (Std. Conditons), ft*: "119.61 123.51 128.89
[B*y® (Tu/Pus)* ((Ps + (AH/13.6))/ T} o
D. Volume of Liquid Water Condensed, ml: 528.7 583.5 "2 610.5
E. Vapor Volume (Std Condmons) of Water, fr:  '.24.92 27.51. 28.78
[D*0.04714]
F. Stack Gas Moisture Content, %: “ ' 1724 18.21 18.25
{(E/(_E"'C))_*IQO] - = s '
| o, v
G. Stack Gas Velocity, f/min: 1,721 1,772 1.821
. [4005 * NAP * C, * SQRT((T, * Pna)/ (Toa * P, * SG)) ]
H. Stack Gas Flow Rate (Stack Cond), ACFM: 38,650 40,842 41,966
[A*G]
L. Stack Gas Flow Rate (Std. Cond. dry), SCFM: 28,918 29,397 30,271

[H*(1-F/100) * (Tua/T.) * (P+/Pra) ]

Standard Conditions: Tag= 528 °R ; Pae=29.92in. Hg
T, =t +460 ; Tn=te+ 460 T

g L
A G
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Source Test Report:

| 4
T

TAC - CATALYST HUDSON, ANDERSON, CA
Ga!son Pro}ec:# $9-072. CH

. e, A,..w.. .
PR OEINP RS iy SR ; .

-
°'*'zrv_;:.zw-r e AT
-
!

Dale Printad: 274781

- - MSampllng Data and Calghulatlons PAH Erﬁisslons el -
et "’"”‘“"::"":':MM '“ m . Run: #1 Run: #2 Run: #3
J. PAH Quantity Collected, pg ==~~~ "=~ =™~ = = 7
Acenaphthene ‘ h 0.87 '0,34 0.14
Acenaphthylene 16 1.6 1 -
 Anthracene ) 0.12 0.08 0.08
Benzo({a)anthracene . 0.035 < 0.02 < 0.02
Benzo(a)pyrene . < 0.02 < 0.02 —< 0.02
Benzo(b)fluoranthene 0.19 0.31 < Q.02
Benzo(g.h,i)perylane SEE: - < 0.02 < 0.02 | < 0.02
Benzo(k)flucranthene < 0.02 0.24 < 0'.02
‘Chrysens nol ' 0.05 002 T <002
;Dibenzo(a.h)anthracene < 0.02 < 0.02 < 0.02
Fluoranthene g s, 047 044 5 e 7018 il
Fluorene . o4 015 " o2s
]ndeno(1.2.3-cd)pyrene < 0.02 < 0.02 < 0.02
Naphthaiene " 1300 L. < 2900 < 2900
.Phenanthrene 1.19 0.99 0.89
Pyrene

0.45

0.51

0.32
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‘ Source Test Report: _ L T
TAC - CATALYST HUDSON, ANDERSON, CA
Ll

Galsen Project#: §9-072.0H --—i-mmr === 0~ . _ _Date Printed: 2/4/91
Sampling Data and Calculations: PAH Emissions T
) co e e s RGne #1777 Run: #2 Run: #3 -
K. PAH Concentration, jig/m® « - -~ —r wmmeee == T B

[3/C*(3531/1)]
Acenaphthene 0.257 0.097 0.038
Acenaphthylene 0.472 0.457 0.27.4
Anthracene 0.035 0.023 0.022
Benzo(a)anthracene 0.010 < 0.008 < 0.005
Benzo(a)pyrene ) < 0.006 < 0.006 < 0.005
Benzo(b)fluoranthene 0.056 | 0.089 < 0.005
Benzo(g.h,l}perylene ‘ ' . < 0.006 < 0.006 -< 0.005
Benzo(k)fluoranthene ) < 0.006 0.069 < 0.005
Chrysene ; N | . 0.015 < 0.006 <0005 . :
leenzo(a.h)én‘thracene | < 0.006 < 0.006 < 0.005
Fluoranthene T |  0.139 0.126 0.049
Fluorene 0.092 0.043 0.077 -
Indeno(1.2.3-cd)pyrene | ; < 0.006 < 0.006 < 0.005 -~
Naphthalene — 384 < 829 < 797
Phenanthrene 0.351 0.283 0.244
Pyrene 0.136 0.148 0.088

o e e s e o
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Source Tes! Repert: _ : o
TAC - CATALYST HUDSON, ANDERSON, CA manl waf e ol TR
H - e L e e R R I A et 3l
Pa=s" Galson Projeci#: $8.072.CH : L NSTEIGTA T TTBate Printed: 21479 1
Sampling Data and Calculations: PAH EmISSIONg  ——r memrsrme o mmmes | oo
: . i ] .. R w - .
- -" G DT W e SRR et Run: #1 P . b H\.Iﬂ'. #2 e e b Run: #3

L. PAH Concentration (At 12% CO,), pg/m’ .. " s e e

C[K*(12/%C0p] e e e e .

Acenaphthene ‘ 0.203 0.076 0.030.

Acenaphthylene 0373 0.359 0.215

Anthracene ' © 0.028 0.018 0.017
Benzo(a)anthracene " o.008 < 0.004 < 0.004
Benzo(a)pyrene ' ' < 0.005 < 0.004 _ < 0.004
Benzo(b)fluoranthene ’ 0.044 0.070 < 0.004_
Benzo(g,h,ijperylena " <0005 <0004 < 0.004
Benzo(k)fluoranthene - ' < 0.005 | 0.054 . ":: Q.OO_'
Chrysene B d L BB 612 < 0.004 q": '6:60'4 e
Dibenzo(a h)anthracene  ° 0008 < -0.004 i‘j_' < q‘.opiz;ﬁ_:_
Fluoranthene B ‘_ ' _ . 7‘.";1._}.'.}_6:110 __7, - 0.099 :;,..-.:uu...fﬁg‘ioag A
Fiuorene - 2 - P 072 0.033 0.060 .
Indeno(1,2,3-cd)pyrene - % 0.00s < 0.004 < 0.004
Naphthalene -t w 303 .-: 642 o :: 625
Phenanthrene oo e 0.277 , 0.219 0.192 B
e - - :

Pyrene S 0,107 0.113 0.069
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‘ Source Test Report: . - ‘:_"P“—f, 2: T NN, :h
TAC - CATALYST HUDSON, ANDERSON, CA e e 2RI IS TRY A s e
e 4 .

-+ Ve Galson Project#: §9-072.CH © - patd®Printed: 2’4’,9':!{ "
Sampling Data and Calculations: PAH Emissions "~~~ - |
T """ Rum#1 _ __Run:#2 ... -Run:#3 --
M. PAH Emission Rate, mg/hr ... '. o e s T - N
[K*I*(0.06/1)/(3531/1)]
Acenaphthe;ne 12.6 4.83 1.97
Acenaphthylene 23.2 22,7 . 14.1
Anthracene | - 1.74 1.14- 1.13
Benzo(a)anthracene l 0.508 < 0.284 < 0.282
Benzo(a)pyrene < 0.290 < 0.284 < 0.282
Benzo(b)fluoranthene 2.76 4.40 < 0.282
Benzd(g,h,i)perylene ' <0290 < 0.284 | <0282 ., -
Benzo(k)fluoranthene < 0.290 3.41 L.50.282 ..
Chrysene o _'  0.725 <0284 <0282 ,
Dibenzo(a.h)anlhracene o < 0.290 < 0.284 ‘ < 0.2_82
Fluoranthene . 6.82 6.25 2.54
Fluorene . 4,50 ' 2.13 3.95
Indeno(1,2,3-cd)pyrene ’ < 0.290 < 0.284 < 0.282
Naphthalene _ 18900 < 41170 . < 40%00
Phenanthrene 17.3 l 14.1 12.6
Pyrene 6.67 - 7.24 4.51
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%2 S\"Date 'Printed: 2/5191
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Sampllng Data and Calculatlons- Phenol .Emisslons

g

i R R

——

-~

I L T

ww .. = Run #1

Run #2

Run #3

J. Phenol Quantty Collected, ug

A s Y e Abah BPALY e N TY e bt

[ .

2,4-Dichlorophenol
2,4-Dimethyl phenol
2,4-Dinitrophenol
2-Chlorophenol
- 2-Nitropheno!
4,6'-Dinitro-o-‘cresol

4 Chloro-3-methyt phenol

4 Nnrophenol

' -~ .

2,4,6 - Trichlorophenol =~~~

l?emachlofophenols
L]
- Phenol 7 - -

T e e RN TE I P2}

< 01
< Q0.1

<]

W e e A ee b

< 0.1
< 017
<1
<1

< 0.1
< 0.21
< 0.2
< 0.1
<05
< 0.2

328

<02

.. <05

<1
<1
< 0.2

< 0.1
< 01

<02
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‘ Source Test Report: e paegm® penni R
fpre *Lpemiery wernad o AT
TAC-CATALYST HUDSON, ANDERSON, CA 7 s ATET I B .
'v-—"'_‘_"" _Galson Project#: §9-072.CH o Temm—— -"'m‘—bataﬁl;ﬁntad: 2/5/91
.- . - . - . . - Towrme = "

P e t Ll

.Sampling Data and Calculations: Phenol Emisslons

-

c e e s esee Bun 1 T TRON #2777 Run #3 . |

PRI —

K. Phenol Concentration, pg/m’ e T T T
[1/C*(3531/1)]
2,4,6 - Trichlorophenol . T 0.030 < 0.029 < 0.027
2,4-Dichiorophenol < 0.030 < 0.049 . < 0.027
2,4-Dimethy! phenol < 0.295 . <028 - .. <0274
2,4-Dinitrophenol | - 1.24 < 0.286 < 0274 . .

. 2-Chiorophenal - < 0.030 < 0.029 < 0.055 ..
2-Nitrophenal o < 0.074 <0060 . <0.027
4,6-Dinitro-o-cresol ’ . ; 1‘).059 < 0.057 .. ,,,1;;_,dp.055 P
4-Chloro-3-methy! phenél'",j - T < 0.0%0 < 0.029 < 0.027 .-
4-Nitrophenol B . <0348 <0.143 <0137 (a0
Pentachlorophenols - “ o < 0058 < 0.057 i < 0.055 ~
Phenol o L s 40.7 93.3 18.7

P e i
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Source Test Report: o e - ) )
.M TAC - CATALYST HUDSON, ANDERSON, CA e :e:_n’ e
Y= Galson Project¥#: §9-072.CH L T _Jc-_-_{fﬂ:l ”-jj" Pa}gﬁfrjm‘adﬂ:_ ‘
'_ _ Sampllng Data and Calculatlons. Phenol Eff‘,‘,ss"",’,f::"*“ T ““{'
. ..,M.”' . , -:.....“M : --.,,,.. Run #1 ~————Run #2 ““~"“Run #3 ~~ -
L. Phenol Concentration (At 12% CO,), RE/MY +-mmmemon - on e T ""“w" " . ]
(K*(12/%C0)] = - -~ - - CoTh o "
2,4,6 - Trichiorophenol. ' < 0.023 <002 <0021
'2.4-Dichlorophenol ' < 0.023 < 0.038 | '<__o.021
2,4-Dimethyl phenol v' < 0.233 < 0.224 _ < 0.215
~ 2,4-Dinitrophenol 079 <0226 <0215
2-Chlorophenol | T < 0.023 < 0.022 < 0.043
2-Nitrophenol o < 0.058 < 0.047 < 0.021
4,6-Dinitro-o-crasol S < 0.047 <0045 <0043
4-Chioro-3-methyl phenol - o < 0.023 < 0.022 | | W< 0.021 . _ ;. *
4-Nitrophenol Thae e ootz e 0. 107 ;
Pentachlorophenols S - <' 6.047 < 0.045 (,f 0. 043: S
Phenol LT LR s 73 }5.5 N
e o - :

———
PR o e ———-
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Tyt
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. T b »e -1-:‘E
Cong®oas es '

==" QGalson Proleci# §9-072.CH e — —~---—Dale Printed: ~'2/5/91
Sampllng Data _and Calculations' Phenol Emisslons —> "™~ "
. ——— = Run #1777 Run #2 Run #3
M. Phenol Emission Rate, mg/hr - .
[K*I*(0.06/1)/(35.31/1)]
2,4,6 - Trichlorophenol < 1.45 < 1.43 < 1.41
2,4-Dichlorophenol < 1.45 < 243 - 1.41
2,4-Dimethyl phenol < 145 < 14.3 < 14.1
2,4-Dinitrophenol 60.9 ~< 14,3 < 1441
.2-Chlorophencl < 145 < 1.43 < 2.82
2-Nitrophenadl < 3.63 < 3.00 < 1.41
4,6-Dinitro-o0-cresol < 2.90 < 2.86 < 2.82
4-Chloro-3-methy! phenol K < 145 - < 1.43 <141
4-Nitrophenol < 7.25 < 7.14 < 7.05
- Pentachlorophenols o T < 280 < 2.86 - :: 282
Phenol 2000 4680 1010
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TAC - CATALYST HUDSON, ANDERSON, CA |+ .. yiacrnrpd 02000, TIVAOAD - ‘tjg-:;w 28
Yaee" Gaison Project#; 89-072.CH e = 2=z ~i-Date ‘Printed: 2/4191

cnre -18OKINetic -Varlation Calculdtion ...
e s RUR ] e R s “Run #3 ¢

Stack Gas Absolute Temperature (T,), °R: 598 538 . 598
Volume of Liquid Water Condensed (V..), ml: 528.7 §83.5 610.5
Meter Calibration Factor (7): ' 0.986 0.986 0.986
Volume Sampled (Meter Cond.) (V). ft”: 126.80 131.29 136.38
Meter Absolute Temperature (Ta), °R: 553 5§55 554
[ a o "o
Meter Absolute Pressure (P}, In. Hg: ' 29.97 239.98 30 07
(Pa+AH/13 6) _ ' et
Sr.ack Gas Vclocmy (vs), ftfmm . Lo 01,721 1,772 ’ i 1321 :
Stack Gas Absolute Pressure (P,), In. Hg: 29.85 29.83 29.92
Cross-Sectional Area of Nozzle, (A,), fe: 0.00054 0.00054 0.00054
Duration of the Run (8), minutes: 180 180 180
Isokinetic Percentage (1), %: / 98.5 100.0 101.4

1. Calculated from the Equation;
I=(T,* 100 * (K, * Vi) + (Va/ Tn * Y* P))] /(8 * v, * P, * A,)
where K, = 0.002669
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Stack Gas Composltion and Gas Denslty Calculations
" l,., <. Run:#1 . - Run: #2 < - . Run: #3
I % 1 % - : % . -
wevonime —— | Dry Basis Wet Basis | Dry Basis Wet Basis * | Dry Basis Wet Basis
CO, v 45,2 12,58 15.3 1251 7 7 15.3 . 12.51
0, = .- 5.8 4.80 5.0 4.09 5.8 4.74
-lco  — T T T T 000 0.02 0.0 0.02 0.0 0.02
N, . 7. .. 79.0 .6536 — - 79.7 - 65.17 78.9 © 64.48
".‘ .: ! g ;.r ! o f - L | . ) .. . - : - . . .T;.
H,0 ' bom o iime T, 4724 2 ce-- 4821 -~ --- “18.25
| om e e T |
: - 1 . . i L ) L .
Molecular Weight! ¢- 4 & v -0 2848 ¢ e.- T 28.34 ---  28.37
o . i 3 } PO .
. ’! v ; L B
Specific Grav1ty of Stack Gas2 .- 0.984 ---  0.979 ---  0.980
PR '
i 0 e N :
R B Calculatcd from the cquauon
' Molecular Welght =0.44*(%COy) + 0. 3"*(%02) + 0. 28*(%Nz + %CO) + 0. 18*(%[—120)
2. Calculated from the equation:
' SG = Molecular Weight of Stack Gas / Molecular Weight of Air (28.95 gm/gm- moIc)
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