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,: . -February 8. 1991 

. . .  

Mr. Steve Petrin 
The Timber Association of California (TAC) 
1311 I Street, Suite 100 
Sacramento, CA 95814 

Re: Source Emission Test Report 
Catalyst Hudson, 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-Fired Boiler 
at Catalyst Hudson in Anderson, California. Testing was conducted by Galson Technical 
Services, Inc. from September 6 to 8, 1990 to determine emissions of the following 

+ 9 ;- , . pollutants: I . .  - .  
. .  1 .  

. .  - For malde h ydel Acetalde hyde 
./ . . I  - Benzene 

a Particulate Matter 
_ _  . I 

. \  - ?..- 

. . - Metals (12 - including hexatalent chromium) '_ . ,, 

Polycyclic Aromatic Hydrocarbons (PAHs: 16 Compounds) 
Phenolic Compounds (1 1) 

In addition, carbon monoxide (CO). total hydrocarbon (THC). carbon dioxide (COz). and 
oxygen (02) levels were continuously monitored throughout the testing. 

The primary purpose of the test program was to develop emission data in support of Catalyst 
Hudson's AB2588l 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 a pooled testing program. Emission data collected at this site will be 
utilized to satisfy. the AB2588 reporting requirements of other similar facilities 
represented in the program. 

' .  Air Toxics 'Hot Spots' Information and Assessmenl Ac: of 1987. 
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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 to observe the testing. 

_ -  

The facility is equipped with a Zurn Hogged Fuel Boiler installed in 1982. The rated 
capacity of this unit is 90,000 Ibs/hr steam at 625 psi. The boiler is lypically 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 bailer steam production was maintained at 90,000 Ibs/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 I. 

, 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, Acetaldehyde CARB Method.430 

Benzene GARB Method 410A 

Metals (1 Particulate EPA Draft Method3/CARB Method 5 

Hexavalent chromium CARB Method 425 Draft4 

PAH (16 Priority Compounds) . .  .. . CARB Method 429 
Phenolic Compounds (1 1) 

co. ca. 0 2 ,  and THC CARB Method 100 

. .  

. .  7: , 

Three formaldehyde/acetaldehyde tests were conducted during the first PAHlphenol 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 collected as part of each multiple metals test (Tests 4, 5, and 6). Condensable 

*. 
Arsenic. beryllium, cadmium, chromium. copper, lead. manganese, mercury. nickel. . selenium, and zinc. 

3. Dated August 28. 1989. 

4. Dared July io. 1990. 
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partlculate 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 exception of the 02. COz, 
CO, and THC levels 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) 
upstream of the stack discharge. A preliminary velocitykyclonic flow traverse of the . 

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

All test equipment were calibrated either prior to, or during, use in the field. The CO, COz. 
0 2 .  and THC monitors were calibrated with cylinder gases of known concentrations 
immediately before and after each test period. The dry gas rnetedorifice modules were 
calibrated immediately prior to, and following, the test program. Pitot tubes were also 
calibrated prior to use in the field and were visually inspected for damage during the test 
program. Al l  thermometers, thermocouples, and. temperature read-outs are routinely : 
calibrated at six-month intervals, or Immediately following any damagehepair. 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 111. 

.. . 

. . ~. 

. .  
.. 

. 

-. 

Test results are summarized in Tables 1 through 6 and are discussed below. Supporting 
tield data and calculations are presented in Attachment V. .Emis&on data, expressed as . .. . 
concentration and emission rates, can be found in the Attachment V calculation tables. . 
Laboratory data are presented in Attachment Vi. 

Forma Idehude.Acetadehvde I and 6- 

As presented in Table 1, formaldehyde and acetaldehyde emissions were relatively consifient 
from test to test, averaging 0.49 ppm and 0.09 ppm (at 12% COz), 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% C02). No detectable quantities of benzene were determined to 
be present in the field-blank. 

._ 
, . .  . .  

_. 

. 

and M u i s s i o n S ;  

As presented in Table 3, total particulate emissions from the exhaust stack were relatively 
consistent from lest to test. averaging 0.0146 grldscf (at 12% COz). The front-half 
particulate concentration averaged 0.0139 grldscf (at 12% COz). Condensable particulate 
emissions (EH PM) contributed less than 6 percent to the total particulate loadings. 

Refe.rring to Table 3, metals emissions were generally consistent from test to test. 
Mercury, cadmium and nickel emissions were low relative to detection limits during all 
tests. zinc (8.910 uglgm). manganese (3,530 The highest average emissions were: 
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I . 
5 ug/gm). , lead (1,270 ug/gm), chromium- (629 uglgm) and copper (514 .uglgm)..- __. 

Beryllium and selenium were not detected in any of the tests. 
' 1 

i 

..,, , 
, . 

. .-.d 

.. T , .. 

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

Potassium permanganate Is used in the back-half of the sampling train to collect mercury5, ' .:. 
and is a likely source of sample contamination. The manganese result from Test 4 was not 
included in the average emission calculations. 

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

' 

iimit. The source of the blank-contained metals is not known, although it is believed to be 
attributable to background sources [e.g.. the filter, reagents, 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. 

.. 

,. . 

i 

! 
i 
I 
! 

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. Total 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 multiple metals testing and the exhaust gas volume drawn through the hexavalent 
chromium sampling train. Hexavalent and total chromium were not detected in the field- 
blank. 

PAH F m i s m  
. -  

As presented in Table.5, the total PAH emissions comprising the six compounds listed as . 
carcinogens by CARE6, averaged 0.060 bg/dscm. at 12% COz. Other PAH compounds were ',: 
detected in all three samples. The highest average concentrations (excluding naphthalene) 
were acenaphthylene (0.316, ug/dscm) and phenanthrene '(0.229 ug/dscm). .Ail the data 
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 of potassium permanganate ( K M n 0 4 )  in a 
sulfuric acid solution is placed in the fourth impinger of the sampling train (refer to 
Attachment Ill) .  . 

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

The field blank sample contained 2900 pg of naphthalene. while the quantities determined to 
be present in the Tests 1 through 3 samples ranged from 2500 to 4200 pg p e r  sample 
(refer to the laboratory data presented in Attachment VI). 

. 
'. 
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Source of the naphthalene is not known, i t  Is suspected to be an impurity and/of'a by-"'"- 
Product of the break-down of the XAD-2 resina. 

. . .  
Pag. 5 

..... .- .. ,.%..k 

, . , . ^  .,:.:!A'! . .  
As presented in Table 6, phenol emissions averaged 40.4 ug/dscm at 12% C02'Thezonly 
other phenolic compound present was 2.4-dinitrophenol which was detected in Test 1.. at a 
concentration of, 0.979 pg/dscm at 12% COa. 

. .  . .  

General: 

Other than noted, no sampling problems were encouniered during the test program. 
lsokinetic sampling conditions were maintained during the particulatelmetals, hexavalent 
chromium, and PAH tests. with isokinetic percentages within the allowable 100 k 10%. 
during all tests (refer to Attachment V). Calibrations of the monitors performed before and 

It has been a pleasure working with you and with the plant personnel on this project." If you 
have any furlher questions about details of the testing procedures, laboratory procedures, 
or the calculations, please do not hesitate to call. 

after each test period were in agreement (within 3 percent). , .. 

. .  . 

Sincerely, . 
GALSON TECHNICAL SERVICES, INC. 

. . .  
Approved by: , '1. 

+ Rev: 

8. XAD is 1.4-divinyl benzene: 1.2-divinyl benzene (an impurity) can react IO form 
naphlhalene. 
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Table 1: Summary of Test Results - Catalyst Hudson-' 
Formaldehyde end Acetaldehyde Test Data 

.*.r::.:.: -,.-- 
7- . . .  t : .  Tlmbw Aswciaraion of California . Cawys~ Hudwn (TAC S i u  r5) 

'Test ID 1 A  1 8  1c Average 
Dale 9 / 6 / 9 0  9 / 6 / 9 0  916190 
Test Times 1056-1 141 121 5-1300 1345-1430 ' 

Steam Flow (Ibshr) 90,000 

Stack Gas Moisture (%) (a) 

Flow (ACFM) (a) 40.296 
Stack Gas Temperature ('F) (a) 137 

17.5 
Flow (DSCFM) (a) 29.324 
Oxygen (%. dry basis) 6.0 
C02 (%. dry basis) 15.1 

Flow (DSCFM, @ l m  CO2) 36.899 
Nitrogen ("A. dry basis) 78.9 

Volume Sampled (DSCF) 1.43 

90,000 
39.193 

138 
17.5 

28.505 
5.6 
15.3 
79.1 

36,344 
1.38 

90,000 90.000 
39,159 39.549 

138 1 3 8  . 17.5 17.5 
28.460 28.770 
5.1 (b) 5.6 
15.8 (b) 15.4 

79.1 79.0 
37.499 36,914 

1.39 1.40 

CO (ppm. dry basis) 235 214 210 (b) 220  
THC (ppm. as methane, dry) 9 12  13 (b) 1 1  

/' 
Formaldehyde Emlsslons: J 

(ppm) 0.91 0.43 0.55 0.63, - 
(ppm@l2%CO2) 0.73 0.34 . . 0.42 0.49 
(mg/dscm@ 12%C02) 0.90 . 0.42 . 0.52 0.62 .. . 

.. . .. 
0.12 0.14 ' I  ' 0.07 0.1 1 (ppm) 

(ppm@12%CO2) 0.10 0.1 1 0.05 0.09 

Acetaldehyde Emlsslons: J 
(mq/dscm@t2%C02) 0.18 0.20 0.09 0:16 

Noler: Standard conditions ate denned aa 08' F and r nunosphere. 
(a) Bared on data wilected during h e  Soncurfont PAM and hmavdml shrnmium sampling (1.e.. T m  1). 
(b) Eased on iaveir monilored from 1345-1359. 

. ,.- -. .. .. -. . 
. I  

.I 

-. . 
.,a 

. .- I .- 
. .  . .  - .  
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... Tosl ID 2A 2 8  2 c  Average 
Date 9 /6 /90  9 / 6 / 9 0 '  9 /6 /90  
Test Times 1558-161 8 1628-1648 1740-1815 

-. , ...; 
-._. . . .  ~. 

- 
Steam Flow (Ibshr) . . , 

Stack Gas Temperature ('F) (a) 
Slack Gas Moisture (%) (a) 
Flow (DSCFM) (a) 
Oxygen (%, dry basis) . 
C02 ('A. dry basis) 
Nitrogen (%, dry basis) - 

CO (pprn. dry basis) 
THC (ppm. as methane. dry) 

flow (ACFM) (a) I .  

ROW (DSCFM. @120/. CO2) 
~ 

L 

0.110 0.089 0.140 0.113 
0.085 0.068 0.107 . 0.087 

Benzene Emlsslons 
Benzene (pprn) 
Benzene @prn@12%CO~) 
Benzene (pg/dscm@l2%CO2) 276 222  347 282  

90.000 
40.948 

138 
18.2 

29.502 
4.7 
15.5 
79.8 

38.107 

-224- - 
8 

90.000 
40,941 

138 
18.2 

29,497 
4.6 
15.6 
79.8 

38.346 

213 
7 

- 

90,000 90,000 
39.541 40.477 

137 138 
18.2 18.2 

28.551 29.183 
4.6 4.6 
15.7 15.6 
79.7 79.8 

37.354 37.936 

254 230 
8 8 

. . . . .  .. - . -. . . . . . . . . .  . . . .  I. . - .~ .. . . . . . . . .  

. . .  . . .  . . .  . . . .  
, 

. .  , .  . . . . . . . . . . . . . . . . .  . . . .  > .  . 
.,. . .  . .  . .  . .  . . . .  

. . .  
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r Metals Ernlsslons (pg/gm of FH PM) 
Arsenic J 287 210 192 230 

. , o  
4 a  .x . . I  

,,,_^ [ l l ]  - - [ 1 2 1 '  ' [ I O ]  
' 30 .. . . 4 3  - . 7 0  

52 1 547 475 514 
1,570 1,140 1,090 1,270 

616 ,664 607 , 6 2 9  .. - 

(b) 2,910 4,150 3,530 (b) 
13 - 1 7  

121 130 
31  1151 

11061 11161 . [ l o r ]  0 
14,520 6.590 5.620 8.910 

. .  . . , .  .. 128 140 

Nolea: Standard Condirionr are defined as 68. F and I afmosphefe. 
Emission values prerenled in this able have been blank.urrrecled. 
1 1 Indicales that the samples wern below detncrion limit. 

Averape values u e  indiuled as zem it all threee sampler are below the delecion limit: non-detectable 
quanlilies are aun led  as 112 01 the delecrion limil il m y  01 the sampler contain dsleclable quantities. 

(a) EH PM dala is lrom tho bacLhall 01 a reparale samPlinO Qain (Tear e6COI. pcrlomed rirnrrltanaously with 'res1 .6. 
(bl Test 4 manganese omission data ware *aided due Io suspected ump ls  urniaminafion: everspa emissions 

ore baaed on b e  Term 5 and 6 data. 
' 

JF Cadmlu ,  

.. 

. .  . - <  . .  . .  
~ 

Test ID Run Y 4 Run #5 .. Run y.6 _ -  Average 
Date '. 9/7/90 9 /8 /90  . 9/8/90 1 

Steam Flow (Ibslhr) 90,000 90,000 90,000 90,000 
Test Times . 1417-1634 0933-1153 1250-1511 

Flow (ACFM) 39.810 43,359 41.302 41.490 
Stack Gas Temperature ('F) 137 138 138 138 
Stack Gas Moisture Content ("A) , 16.7 17.5 17.3 17.2 
Flow (DSCFM) 29,336 31.627 30,201 30.388 

C02 ('4 dry basis) 15.2 14.2 14.3 14.6 

Flow (OSCFM. @12% CO2) 37,159 37,425 35.990 36.858 
Volume Sampled (DSCF) eo.91 89.66 84.81 

Oxygen (%, dry basis) 5.2 6.5 6.1 5.9 

Nitrogen (%. dry basis) 79.6 79.3 - 79.6 79.5 

CO (ppmv. dry basis) 231 202 225 219 
THC (ppmv. as methane, dry) 5 6 7 6 '  

Front-half (FH) PM (mg) 94.1 85.9 98.9 93.0 

BH PM (grldsd. @12%C02) (a) 0.0007 0.0007 0.0007 0.0007 
,Total PM (qr/dtcf. @12%CO21 . 0.0149 0.0132 0.0158 0.0146 

FH PM (grldscf. @12%CO2) 0.0142 0.0125 0.0151 0.0139 

..__--.- 'z., :,,a!- 

. .  <',:<& . 

- -  - 

I ,  . _  -. - 
.. 
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4 . L  ~ - Table 4: Summary of Test Results - Catalyst -Hudson --.-.---'-----'. . .  .. 
Hexavalent and Total Chrornlum Test ' , . '  Data -.. _1 - ,m.dE..r -8 ."  _ _  . 

J . . ,  . ' 4  
If 

.i 1 :,! 4 i 
: . 
I 

j . 

j ~ 

1 
! 

, I  
1 ,  

( ' 

, .  
~ : 
! :  

-Test IO 1 2 3 Average 
Date 916190 9/6/90 _.__ 9/7/90 _ _  __I--1 -. , .--.---,. 
Test Times 1017-1356 1539-1 900 0919-1236 

Flow (ACFM) 39.832 ' 39,835 40.997. . 40.1 55 -- 
Slack Gas Temperature ('F) 137 
Slack Gas Moisture Content (%) 17.67 17.55 17.52 17.5B 
Flow (DSCFM) 28.934 28.847 29,932 
Oxygen (%, dry basis) 
CO2 (%, dry basis) 15.2 15.3 
Nitrogen ( O h ,  dry basis) 
Flow (DSCFM. @12% CO2) 36,650 36.780 36,163 37.198-- 
rVolume Sampled (DSCF) 123.39 120.11 125.09 

CO (ppm. dry basis) 

. .  90,000 . .,* -. 
136 > 7  ' :1., I: ' 136 136 ...... 

29.236- ' ... 

15.3 ' 15.3 .. , 

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

.. . #  
5.8 5 5.8 . 5.5 ' ' ' ' . . - -  ,". ._ . -  ,. 

. 5 '  
79 79.7 76.9 79.2 

. . .  
223 226 193 214 - 

' 9  . .  THC '(pprn, as methane, dry) 1 1  7 9 

142 141 145 143 Front-half (FH) PM (mg) (a) 
._. . 

Chromium Emlsslons (pg/gm of FH PM) - . .  
- .  . .  ' (1401 11401 320- 93%- 0 

Hexavalent Chromium 
-Total Chromium 518 _. 380 603 572 .. 

Notes: Sundard conditions a n  defined as 68. F and 1 morphen. 
O a u  are bianh.corrmsd. 

I 1 IndICplel sample quandties were below me dmcdon Ilmli. 
~. Average vaiues w e  indluled aa zero if ail UIIW samples we bdw he delecoon llmic noodetecrabie 

imultipla metair N ~ S )  and he hexavalent chromium sample wlume (ID). 

quanddea u e  counted as 1R of the detecdon h i 1  if any 01 ma runplsr Wnrain del-ble quantilies. 
[a) FH Paniculate quanliliea were em-rated. bared on me avmge  Omin loading observed during Tarts 4 4  

. . .  . . . .  
.. I... - 

I . . . .  .-. . - \ . .  - 
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Table ‘5: Summary’’ of Test Results - Catalyst Hudson 

Polycycllc Aromatic Hydrocarbon .~ ~- (PAH) Test Data . . 
~ .~ 

1 
~ 

Average Test ID Run #l Run #2 Run #3 
Date 9/6/90 9/6/90 9/7/90 . 
Test Times 101 4-1 352 1535-1905 . 0915-1240 

[am Flow (ACFM) FIowp(Ibs; ; ., I Stack Gas Temperature (‘F) 
Stack Gas Moisture Content (%) 
Flow (DSCFM) 
Oxygen (96. dry basis) I C02 (X. dry basis) 

, Nitrogen (“A, dry basis) 
Rcw (DSCFM. @12% C02) I Volume Sam led DSC 

I 
, 
I 
! 
! 

90,000 
39,650 
138 
17.24 
26.91 8 
5.8 
15.2 
79 

36.629 
I 1  9.6 

Acenaphthene ’ 0.203 0.076 0.030 
Fluorene 0.072 0.033 0.060 

0.277 0.219 0.192 
0.028 0.018 0.017 A n t h r a c e n y  ’ J .  

0.039 Fluoranthene 0.110~ 0.099 
Pyrene 0.107 0.1 13 0.069 

Chrysene J . .  0.012 [0.004] [0.004] 
Eenzo(b)Fiuoranthene (a) . :; ’. 0.044 0.070 [0.004] 
Eenzo(k)Fluoranthene .(a) J , . .. -*[0.005] 0.054 [0.004] 
Eenzo(a)Pyrene (a) J [0.005] [0.004] [0.004] 
Eenzo(ghi)Perylene J , [0.005] [0.004] [0.004] 

Indeno(123cd)Pyrene (a) [0.005] [0.004] [0.004] 

Phenanthrene J 

Benzo(a)Anthracene (a) 0.006 [0.004] [0.004] .. . 

Dibenzo(ah)Anthracene (a) [0.005] [0.004] [0.004] 

Total PAHs (a) 0.052 0.124 [0.004] 

90,000 
40.642 
136 
18.21 
29,397 
5.0 
15.3 
79.7 
37.481 
123.5 

90,000 90,000 
41,966 40.819 
138 138 
18.25 17.9 
30,271 29,529 
5.8 5.5 
15.3 15.3 
78.9 79.2 
38.596 37.569 

CO (ppmv, dry basis) 223 226 193 214 1 THC bpmv. as methane, dry) 1 1  7 9 9 

’ Mlcrograrns per DSCM at 12 % Carbon Dloxlde, 68°F 
Naphthalene 1 303 312 1 /Acenaphthylene/ 0.373 0.359 0.215 0.31 6 

0.103 
0.055 
0.229 
0.021 
0.083 
0.096 
0.004 
0.005 
0.039 
0.020 
0 
0 
0 
0 

0.060 

I Notel: Standard condirimi a e  defined as 68. F and 1 am~phera .  
Omla are biank.cOrrecled. 
Indicates sample quanlitiei were below me detection limit. 
Average Vaiues are indicated as zero if all three ramplar are Wlow me dolecrion limit: non-dolecoblo 
quantities ere counted as 112 of the datecuon limai If any of me samples Contain detmable quantities. 
Total PAH Consiiou 01 tho ‘ix ,mmp”n? which a,: identified PI cardnopans in Appendix A-1 of AB2588 
Emiriton Inventory and Criteria Guidelines. 

I 1  

1 ( a ) ,  

. , I  .- .- . 
. . - . . . 

. .  

, 

,., .. I .. . ... ~ ~ 

. . ,-. . .. . - . . . . 
. .,, 

- 
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Table 6: Summary of Test Results -,Catalyst Hudson . : 

.... .. Phenollc Compounds . , .  - .  Test Data . ... ,> 
- .- . . . .. .:4; -t 

. .  . ,. "3.: 

, i 

,. , 

..! : 'i 

: 

'fost ID _, Run #1 _.. All" #2 " Run #3 Average 
Date 9/6/90 9/6/90 9/1/90 . .  . 
Test Times 101 A-1352 1535-1905 0915-1240 

. . .. - - . - .  - 
Steam Flow (Ibslhr) 90,000 ' 90,000 90,000 90,000 
flow (ACFM) 39,850 A0.842 41.966 40.819 
Stack Gas Temperature ('F) 138 138 138 .  138 
Stack Gas' Moisture Content ("A) 17.24 18.21 18.25 17.9 
Flow (DSCFM) 28,918 29,397 30,271 29.529 
Oxygen ("A, dry basis) 5.8 5.0 5.8 5.5 
GO2 (X. dry basis) 15.2 15.3 15.3 15.3 
Nitrogen (*A, dry basis) 79  79.7 78.9 79.2 
Row (DSCFM. @12% CO2) 36,629 37.481 38.596 37,569 
Volume Sampled (DSCF) 119.6 123.5 128.9 

CO (ppmv, dry basis) 223 226  193 214 
9 9 THC (pprnv. as methane, dry) 11 7 

Mlcrograms per DSCM at 12 % Carbon Dloxlde, 68°F 
2.4.8-Tnchlorophenol ( 0.023] [0.022] [0.021] 0.0 
2.4-Dichlorophenol 10.0231 10.0381 ro 0211 n n  

. ~ 

. ~ . 
. 

2.4-Dimethylphenol ' 

2.4-Dinitrophenol / 
2-Chlorophenol 
2-Nitrophenol 
4,6-Dinitro-o-cresol 
4-Chloro-3-methylphenol f 

4-Nitrophenol 
Pentachlorophenols .. 
Phenol 1.- 

j o . m j  
0.979 

[0.023] 
' (0.0581 
[ 0.0471 
[0.023] 

(0.0471 
(0.1171 

32.2 ' 

i0.224j 
(0.224) 
[0.022] 

(0.0451 
I0.0221 
(0.1 121 

[0.047] 

[0.045] 
73.5 . , 

ioGsj 

[0.021] 

(0.0211 

10.0431 . ' 

[0.215] 
[0.043] 

10.0431 

[0.107] 

15.5 

0.0 
0.399 

0.0 
0.0 , 
0.0 
0.0 
0.0 ' 

0.0 
40.4 

\ 

- .~ ~~ c. ..I '... 
C .  

. . .  " . . 
,,.- ..,. .. ~. .. .~ 

Note: Standard mnditionr defined IS 68. F and I etmorphere. 
Data are blMk-mneCled. 

I I Indicates sample quantities wqra below the deleclion limit. 
Average values are indicared as le10 il all mres ramplea ate bB)m tne detecaon h i e  non-deleable 
quantiues a o  counled ar t i2  of tho dolacdon limii if  any 01 Ins ramprer contain detKlable quanritiss. 

. . .  ,. .._. .. , - - . .  .. . -  
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625 

625 

625 

.. --._ .._, - .. ... . . -  . . .  . - .  , .  

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

.. . . . . . .  . . .  L. .  ._. . . .  ........ . . . . . . .  . . . . .  - -  - .  ...., >. . . . . . . . .  ... . . . . .  . .  

16.8 

14.8 

16.0 

. . .  
:.e 

- . .  . .... . 
6.. . .  

. . .  I.,.. ..w.- ..... 
... 

625 

625 

... .* A,. 

. .  .......... . . . . . . . . .  ..... 
. ,  Table I: Summary .of Process..'Operating . D a t a ,  .' .-/,. 

17.5 

16.2 

Test # - Date 
(Times) 

625 

625 

'625 

625 

1 - 9/6/90 
(1 014-1 356) 
2 - 9/6/90 
(1535-1 905) 
3 - 9n/90 
(091 5-1 240) 

- .  
1A - 9/6/90 
(1  056-1 141) 
10 - 9/6/90 
(121 5-1300) 
1C - 9/6/90 
(1345-1430) , 1 ,  

...... ... 
..I - .. ,, . . .  - - ... 
- -.-':. 2A - 9/6/90 

..,. -:.:..,:~.-(1558:1618) . ..:~ ,::+. 
. . - 2 8  - 9/6/90 
(1628-1 648) 

. ' 2 C  - 9/6/90 
* '(1?40-1815) 

-._ . .  

._ . . .  

late T e s k  
4 - 9/7/90 
(141 7-1 634) 
5 - 9/8/90 
(0933-1153) 
6 - g/a/go 

(1250-1511) 

14.0 

14.9 

17.3 

16.6 

Steam Load 
Ilb s/h r) 

90,000 

'90,000 

90.000 

90,000 

90,000 

.90.000 
-. - 

, -. .. 
. .  
-. . 
90,000 ' 

. -.,-. .... . ._ ., . ._ . 
- :: 90,000 

90,000 

-90,000 

90,000 

90,000 

Steam Pressure Scrubber 
. .  

.. 
. .  ... 
. .  
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[Method 1 - F i p .  1-1 mvted by 48 .3 
! COX. September 20. 198q 
i 

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

.... 

,. ... 

khenever s u f f i c i e n t  s t r a i c h t  s t a c k  o r  d u c t  i s  a v a i l a b l e ,  t h e  sacp l ing  s i t e  
i s  located a t  l e a s t  8 s t ack  d i amt t e r s  downstream and a t  l e 2 s t  2 s t ack  d i -  
ameters upstream from any f l o w  dis turbance  such as a bend o r  an  elbow o r  a 
f a n .  In s i t u a t i o n s  where t h e  above c r i t e r i a  cznnot be met, t h e  nurher o f  
t r ave r se  po in t s  is increased according to  the  above araph. 

For c i r c u l a r . s t a c k s .  :the t r a v e r s e  poin ts  a r e  l o c a t d  on dvo, d i a m t e r s ;  t h e  

For rec tangular  s t a c k s ,  th.e c ross -sec t ion  is  divide.' i n t o  equal a r e z s ,  such 
t h a t  the r a t i o  o i ' t h e  lenoth to  w i d t h  o f  t h e  r e c t a n c l e s  f o r z e d ,  is  b e b e e n  
1 and 2. 

t r ave r se  axes d iv id ing- the  s t x k  cross-sect ion i n t o  equal p a r t s . '  . ,  . 
. ". . .  

The t r a v e r s e  poin ts  a r e  located a t  t h e  c e n t e r  o f  each area .  
. .  

. .  . , .  . .  . 
. .  

L . _ _ _  -- -.- -. 
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Traverse Locations . . . .  .-._ (Circular .... ..- .... Stack): - - _.-. L- - ..,- _..-. -- .. 

Stack Diameter: 65 inches 

Sampling Locations: =1.7 diameters uptream of stack 

16.6 diameters downstream of nearest 
discharge 

disturbance 

Minimum Number of Traverse Points 

as Specified by CARE Method I : 2 0  

Number of Traverse Points Sampled: , 2 0  
. -  - 

, ^  
. .  _ . - -_____-_ - -_______~- - - - - . - - - - - . - - - - - - - - - - - - - - . - - - - . - - - - - - - - - - - - -  

, .  - :- 

_. . . Traverse Point . : Distance From t 

. . -  !' 
- - -  

' - :  . .  Inside Wall (In.) ' 

~. 
, .  

Number I I. 

- 
.................................................................. 
. -  . -.- .-..:. ~. 

i 

.1 1.7 
2 5.3 

3 9.5 
4 14.7 
5 22.2 
6 42.8 
7 50.3  

0 5 5 . 5  

9 59 .7  

' 10 63.3 
.................................................................. 
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Velocity Heac 
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Degrees Devfatior 
Fmm Reference.:- 

z 2  " 

- 2 v e  
. .  . .  

t o o  : 
'..- 9 = ~ ' 

-3 O 

o o  
-f 

. .  3 O  
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- I  
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Traverse 
Point  No 

. la 

.20 

. 2 5  

. 2 4  

- 2 6  
. z s  
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.27 
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Degrees Deviation 
From Reference a 
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SAMPLING AND ANALYTICAL METHODS: .. 
-., . . . . . . . .  . . . . .  . . .  .~ . ,... . . . .  . . .  ,. ~ ..'. . . . . . . .  ...... 

' -- . .  . .  .. -. 
A 

Formaldehyde and acetaldehyde emission testing was conducted in accordance with California Air '. ~ r i '  .-  .- 

Resources Board Method 430. The sampling train shown on the following page was utilized to 
collect the samples. Exhaust gases are drawn through an integral probe/part*culate filter (glass '''-1::: .:? 

wool plug) assembly followed by two impinges containing 1.5 milliliters (each) of absorbing. . ' 

solution (2.4-dinitrophenylhydrazone. DNPH). Sample flow rate is regulated by a critical' 
orifice/high vacuum pump ,assembly. 

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

I 
. 

. .  

The DNPH solution is formulated within 48 hours of sampling. Sampling is performed at a single 

point in the exhaust stacklduct 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), rotameter readings, and pump vacuum 

are recorded at approximately 5 to 10 minute intervals during the testing. 

At the end of the test interval, the sampling rate is again determined with the bubble meter. The 
solution is  then transferred to a sample bottle, along with a small volume of rinse 

(approximately 5 milliliters of the DNPH).  The samples are packaged (on ice) for shipment to 
the laboratory. 

In the laboratory, the solution is extracted and the derivative is analyzed using high performance 

liquid chromatography ( H P L C ) ,  coupled with ultraviolet (UV) absorption detector (at 360 

nanometers). Quantification is provided by comparing the sample response with laboratory- 

prepared standards of formaldehyde. A field blank is prepared and analyzed in conjunction with . 

the samples to determine if sample Contamination occurred. The samples are analyzed within 

seven days of collection. 

- .  
. -  

. . 
. . . .  
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i Benzene- emisslon testing was conducted in accordance with California Air Resources-Board Method 
" -  4fOA.; The sampling traln shown on the following page was utilized to collect the samples. . . .  

. - " . .  
.sample of the exhaust gas Is collected in a tedlar bag. Sample gas Is drawn through a ..... 

probe/lntegrated particulate filter (glass wool plug) assembly. The gas then 
j 'passes through tenon tubing and into a 10-llter tedlar bag. The bag Is retained In a rigid. leak- 
1 free container (Le.. lung sampler) which is evacuated at a constant rate of approximately O:Z 

. Ipm. The sampling system Is leak tested prior to use. 

i 

.I 
li 

r, A 

;j 
j i  

j 

ij 
4 

:: 
Following sampling, the bag Is labelled, sealed, and transferred to a storage container. Exposure 
to sunlight is minimized. The sample is then transferred to a laboratory where it is analyzed for 
benzene using gas chromatographylmass spectrometFy (GCIMS). Quantification is provided by 
comparing the sample response with laboratory-prepared standards. A field blank (nitrogen) is 
prepared and analyzed in conjunclion 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 - ~ __-_ I_.__---. 

-- - D 5 A N D  FPA MuLTIpLF M E T A J A E E Q Q  (DRAFT: 8K!W 

particulate and metals emission testing was performed in accordance with the California Air 
'Resources Board (CARE) Method 5 and the EPA Draft Multiple Metals Method (dated August 28, 

1989), respectively. Sampling equipment manufactured by Research Appliance Corporation 
.(RAC) and Nutech Corporatlon was utilized to collect the samples. A schematic of the sampling 
train Is shown on the following page. Velocity pressure of the stack gas  Is measured with a 
Stausscheibe-type pitot tube connected to an inclined .gauge manometer. lsokinetic sampling rates 
are calculated using a nomograph and sample flow rate is regulated accordingly by adjusting the 
pressure drop across a calibrated orifice. Total sample volume Is measured with a dry gas meter. 
Direct thermocouple read-out is provided for stack gas, impinger effluent, probe, sampling box, 

and gas meter influent and effluent temperatures. Emissions of the following metals were 
determined: 

L 

Arsenic Beryllium 
Cadmium Chromium (Total) 
Copper Lead 
Manganese ~. Mercury 
Nickel Selenium 

. .  Zinc 

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

Following the completion of sampling, the filter is recovered and transferred to a storage 
container (Container C): the probe, nozzle, and filter holder are rinsed (and brushed) with 
acetone (Container A), and then rinsed (only) with the nitric acid/hydrogen peroxide solution 
(Container B). The volume of solution in the first, second. and third impingers k measured and 

.. 

.. .~ 

. transferred to Container D; these impingers (and connecting glassware) are then rinsed with the 

nitric acidhydrogen peroxide solution and the rinses are added to Container D. The volume of 
solution In the fourth impinger is measured and transferred to Container E; this irnpinger is then 

Lastly, the silica gel in the fifth impinger is transferred to Container F. 
rinsed with the potassium permanganatelsulfuric acid solution and transferred to Container E. I 
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, I , . .  .- A 

In the.laboratory, the acetone rinse sample '(Container A) is poured into a pre-weighed beaker 
_,...- - . and',evaprated to dryness. The filter (Contalner C) 'and beaker are then placed In'a dessicator for 

is then added to the beakers and we samples are dlgested: following digestion. the Container B and 

D samples are added and the solution Is ancentrated to approximately 250 mls. The sample is 
then analyzed for each metal using the following instrumentation: 

. .  

. . 

. - -  

- .  

w -  
Arsenic 

Beryll ium 
Cadmium 
Chromium 

Copper 
Led  
Manganese 
Mercury 

. Nickel 
~ -. Selenium 

Zinc 

lnstrumenl 
Atomic Absorption (Graphite Furnace) 
Inductively Coupled Plasma 

' Inductively Coupled Plasma 
' Inductively Coupled Plasma 

Inductively Coupled Plasma 
' Atomic Absorption (Graphite Furnace) 

lnduciively Coupled Plasma 

Atomic Absorption (Cold Vapor) 

Inductively Coupled Plasma 
Atomic Absorptlon (Graphite Furnace) 

Inductively Coupled Plasma 

- - .  

The Contaher E sample (Le., potasslum permanganatelsulfuric acid solution) Is first filtered and 
..., *. + 

\ (ody) In accordance Gith-EPA' Method lOlA (cold~vapor atomic absorption), following the 

1 __-._-. ' addition _. , of potassium permanganate, nit& acld:and sodium chloride hydroxylamine. . 
! * I  

! ' The pre-weighed silica gel sample (Container F) Is re-weighed and summed with the Increase in 
. ; implnger wntents to determine the total volume of water condensed. 

.the filter is:washed with permanganate. An aliquot'of the filtrate is then analyzed for mercury .. . 
~~ 

I 

! *  
t .  

. .  
. .  . .  . ,  

- .  
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. .. - - .  SAMPLING AND ANALYTICAL METHODS: . 
,_ ~ ,-- 

I HOD 9 
1 l.. Condensable particulate emisslons were detennined in accordance wilh California Air Resources 
! & . -  Board (CARS) Method 5. Sampling equipment, manufactured by Nutech Corporation, was 

-: utllied to collect the samples. A schematic of the sampling train is shown on the following page. 
-_ ./* - Velocity pressure of the stadc gas Is measukd with a stausscheibe-type pitot tube connectec,to 

. ., - . . .. 
. .  

~ I .  

.+ 
, 

an Inclined gauge manometer. lsokinetic sampling rates are calculated using a nomograph and 
sample flow rate is regulated accordingly by adjusting the pressure drop across a calibrated 
orlflce. Total sample volume is measured with a dry gas meter. Direct thermocouple (cad-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 impinger 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 

acetone, and the rinses are transferred to a separate storage contaher (Container #E). The 
'.volume 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 connecting 
glassware are then rinsed with . ... methylene chloride and the rinses are transferred to'Contai& 
#C. Lastly, the silica gelin the fourth impinger is transferred to Container WD. 

In-the laboratory, the back-half, or condensable, particulate matter is reported a s  the sum of the 
oyganic and water-soluble fractions of the Container C sample; the sample is transferred to a 
separatory funnel and extracted with methylene chloride (liquid-liquid extraction). The 
methylene chloride.and water fractions are then evaporated to dryness in pre-weighed dishes 
and the organic and waterdsoluble back-half particulate quantities are determined 

i 
\ I  

, 

- 1  - .  

I 
! - ._ . 

. 

gravimetrically in accordance with section 4.3.1 of Method 5. . .  

- 
The pre-weighed silica gel sample (Container XD) is re-weighed and summed with the increasa 
in impinger conlents to determine the total volume of water condensed. 
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HOD 425 I 

. . SAMPLING AND ANALYTICAL MECHODS: 
i 
I ' ,  
: v: 

!' 

!.- 

- .; Hexavalent chromlum emlssion testing was performed In accordance with California Air 
A schematic of the 

samplhg train is presented on the following page. Velocity pressure of the stack gas is measured 
with a stausscheibe type pitot tube, connected to an Inclined gauge manometer. lsokinetlc 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 provided for stack gas, impinger effluent, probe, 
sampling box. and the gas meter influent and effluent temperatures. 

Stack gases are drawn through a glass nozzle, probe and oven assembly (non-heated) and bubbled 

through two lmpingers In series, each containing 100 milliliters of 0.1 N sodium hydroxide 

Stack gases are then drawn through an empty impinger (for dropiet/mist 
knockout) followed by an 85mm teflon-impregnated fiberglass filter (Pallflex Products 

#T60A20) meeting CARB specifications for removal efficiency. The sample gas then passes 
through a tourth impinger containing 300 grams of indicating silica gel, prior to entering the 

I ':*,Resources Board (CARB) Method 425 (amended. January 11, 1990). 

! 
; 

. . 
I 1  

-. '' (NaOH) solution. 

. metering system. 

. . Following the completion of sampling, the volume of the solution in the impingers is measured; 
z the impinger contents and the rinse solution (0.1 N NaOH) are transferred to a storage container 
*. -' (Container #l). The filter Is also removed and transferred to Container #l. The' probe liner, 
:; sampling n o d e ,  filter holder, and connecting glassware are rinsed .with 0.1 N NaOH, and the 
- rinse is added to Container #l . The entire sampling train is then rinsed with 0.1 N nitric acid 

and the rinse is transferred to Container x2. Lastly, the silica gel in the fourth impinger is 

' 

. -  

. .  
~z I 

1 

i 
-.. - transferred to 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 approximately 1 (with 6 N sulfuric 

acid). Afier the addition of diphenylcarbaride (allowing approximately 10 minutes for color 
development), the sample is filtered and the absorbance is measured with a spectrophototmeter at 

a wavelength of 540 nm. The absorbance of the sample is compared with solutions of known 
amounts to determine sample quantities. Field and laboratory (internal) blank samples are 
prepared and analyzed in conjunction with the samples to account fo; potential contamination 

and/or background levels. A second aliquot of the Container #I solution iS analyzed for total 

chromium using flame atomic absorption spectroscopy (AAS). The Container $2 solution is 
similarly analyzed for total chromium using AAS. The pre-weighed silica gel sample (Container 
#3) is re-weighed and summed with the increase in impinger contents to determine Ihe total 

. I  
I 

. volume of water condensed. I 
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Sampling and analysis for emissions of Polycyclic Aromatic Hydrocahon '(PAH) compounds and .. . .. 
phenols was performed in accordance with the California Air Resources Board (CARB) Method 
429. Stack gas samples were collected utilizing 'Modified Method 5 (MM5) procedures; a 
schematic of the train is shown on the following page. Velocity pressure of the stack gas is 
measured with an S-type pitot connected to an inclined gauge manometer. lsokinetic sampling 
rates are calculated using a nomograph, with sample flowate regulated by adjusting the pressure 
drop across a calibrated orifice. Total sample volume is measured by a dry gas meter. Dial . ,. 

thermometers andlor thermocouples are employed to monitor stack gas. probe filter oven, XAD-2 , 

trap effluent, impinger 'effluent, and dry gas meter influent and effluent tempeiatures. 

. .  . . _  

. . 

Stack gases are drawn isokineticaily through a nozzle and heated borosilicate glass probe, and then 
through an 85 millimeter diameter glass fiber filter meeting CARB Method 5 specifications for 
particulate removal efficiency. Both probe and filter are maintained at 250 5 25°F to avoid 
condensation. The sample gas is then drawn through teflon tubing and an ice water-cooled 
condenserkoiid 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 exit. Condensate'percolates through the resin and. 
Is collected in a knock-out impinger; gases are then bubbled through a series of three impingers 
for additional moisture removal. The second'and third impingers each contain 1-00 ml of deionized 
water and the fourth impinger contains approximately 300 grams of indicating silica gel; all 
lmpingers are pre-weighed on-site and placed in an ice bath to achieve a sample' . .  effluent 
temperature of less than 68'F. 

. .. . ~. . ... . - . ,  

Following the completion of sampling, the probe liner, nozzle,' and all 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 to 
a separate storage bottle (Container B). The tenon tubing,'condenser, and glassware between the 
filter and resin trap are then rinsed with methanol, benzene, and methylene chloride; 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 to a storage mntainer 
(Container E) along with the methanol, benzene, and methylene chloride rinse of the impinger. 
The contents of the second and third impinger are transferred to a storage bottle (Container F) 
along with a deionize: water rinse of these impingers and all connecting glassware. Lastly. the 
silica gel in the final impinger is transferred lo a storage bottle (Container G). completing the 
sample recovery process. 
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2.4-dichlorop henol 2.4,6-trichlorophenoI 
. 2,4-dinitrophenol 2,4-dimethylephenol 

I 
' 2-rnethyl-4,6-dinitrophenol 2-nitrophenol 
. . . 4-nitrophenol 

^. 

The silica gel 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 

mnbined 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. 

. I  

. .  I 

. .  _ _  . . .I .;.--- ,,: .. .. ..:: - . -I 

Special precautions are taken to avoid sample contamination. All sampling train components 
- .. 

upstream- of the silica1 get impinger .are pre-cleaned in accordance with EPA'S Manual . a -L - 
. .  . 

Met- for the Analvs is 'of P e m  Res idues in Huma n and Fnvir- I Sa- ,-. <* 

with speclal attention paid to removing silicon grease from the glassware joints. . All glassware : ' 5 

was then' rinsed with methylene chloride prior to use. No grease is utilized in the sampling train 

and all gaskets coming in contact with'Ihe Sample are tenon. Also, sample recovery is performed . 
' 

in a clean area away from the emission source (and other potential sources of contamination) 

being tested; all (pre-cleaned) sample storage containers have teflon-lined caps. Sampling 
reagents (filters and XAD-2 resin) are pre-cleaned via 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 document whether contamination 

occurred. 

.,.. - 4  -. .. . . .  
, _ _ I .  . 

' 8  iI 

. .~ . 

. .  . 

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

high resolution gas chromatographyhass spectrometry (HRGCIMS). The following cornpounds 
are quantified. , 

_. 

PAH compounds - .c 

. I , .  Naphthalene 

. . .  Phenanthrene 
I ,. Fluoranthene 

-, Chrysene 

.' Pyrene 

.:' .. , i e: Acenapthene . .  

. .  . 

Benzo(k)fluocanthene 

Dibenz(a.h)anthracene 

I ,  
1 ._ . . . ._ .. 

. .  

~ 

. - - I  -. Acenaphthylene - 
Fluorene 

.Anthracene 
Benzo(a)anthracene . .  . I  

Benzo(b)fluoranthene ' ' 

Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene ~ . . .  
Benzo(g,h,i)perylene 

,. .  . . , . . A  ., 
. _ _ _  . . . ,. . .  . . 

, ~. . ... - , .  . * .  
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! J  
i 
i -Fo!!owl&g':sample clean-up steps, the finai residue is dlssolved In 20 pl of toluene. containing ' , carbon-ldeled internal standards used for determihg reevery-' efficienciee-The instmment 

i :I : :  
%. 

- 

I -_ . . .c--9.L.* ------% 

n i c .: . . - _  
and conditions utiked to perform the analyses are summarized on the following pa&. 

.L -. 
_..-. .--- -- - I . . . .. .-- .- .* I .I g - .  

_1 
.. . 

-. . :; ?i ..-I- . i  
Prior to sample analysis. the mass spedtrome2; response was calibrated.w_lth:se<eral shda rd  
solutions containing known amounts of- the PAH isomers of  interest." -.In addition.'a continuing 
calibration was demonstrated every 12 hours using one of the'solutions. Response.'facton used 
for the calculation of the analyte con&-ntrations were obtained froifthe continuing calibration 
checks. 

..v,_.l- . -*-..-_-. 
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. . . .. . .. . SAMPLING AND ANALYTICAL METHODS: 
OXYGEN AND CARBON DIOXIDE - CARB METHOD 100 

ous M O " G  PR 
, ,.. 

OCEDUUq 
. ' Stack gas concentrattons of oxygen and carbon dioxide were determined In accordance with the 

Callfornia Air Resources Board (CAAB) Method 100. An electrochemical oxygen analyzer 
manufactured by Infrared Industrles. Inc. (Model IR-2200) and a nondlspersive Infrared ' ' 

radiation (NDIR) carbon dioxide analyzer manufactured by Horiba Instruments (Model PIR- 
' 

2000) were utilized to perform the testing. The stack gas conditioning system consisted of a 
glass wool filter and a hygroscopic 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 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 probelthree-way calibration valve assembly and through a 
heated sampling line to the particulatehoisture 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 Vmin (to minimize 
response time); sampling rate of the analyzer is approximately 0.5 Vmin. Ail materiais in 

contact with the $ample gas stream are either teflon or stainless steel. 

The oxygen analyzer 5 equipped with a diffusion limited metal-air electrochemicat cell; the 
'. current generated 'by the! {ell ,is '.proportional to the sample gas oxygen concentration. The C02 

.:' . analyzer utilizes \he NDIR . ,.I_, absorption .~ . . characteristics of carbon dioxide) to determine stack gas 

tag&generated by the detector Is propohionat' to the sample gas ' ' i 
. .. t outputs include ' a  digital (or analog) readout;and 0-1V recorder ..!.' 

the. 0-25%' i02). and:0-15% (C02) full scale responses' for,:each analyzer are' '~ . 

.\:, ' 

,' 'i .,',; :;,!! ' 

.., :i 

.: .:. :concentrations; .;the 

.. y .'con+tiation. ' -kstru 

.' 

I -  - 1. I ' 1  ',- . .  

terminals; 
' A .  . 

typically utilized The data logger and strip chart recorder are connected to the appropriate 

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% 
0 2 ) .  oxygen (in nitrogen), and C02 (in air) certified 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 probellhree- 

way valve assembly. The calibration checks are repeated at the conclusion of the testing: 

acceptable performance specifications include a zerokalibration drift of up to ? 3%. The 
instruments are periodically checked for interference from S02. NOx. and CO with a maximum 

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



. 
. . ,  - - . C  SAMPLING AND ANALYnCAL METHODS: 

I ." 
. , I  

. .  . .  
I CARBON. MONOXIDE - CARB METHOD 100 

7 .  

. .  . . . . .  I .  . .. . .  
. ' S&& gas concentrations of carbon monoxide were determined in accordance with the California' 

Air Resources Board (CAAB) Method 100. . A gas carrelalion nondispersive Infrared analyzer 

manufactured by Thermo Electron Corparallon VECO Model 48) was utilized to perform the 

testing. The stack gas ccnditioning System consisted of a glass wool Rlter and a hygroscopic ion 

exchange m'embrane (Permapure Products, Inc.) for particulate and moisture removal. Data ' 

were digitally recorded using a data logger/personal computer assembly; a strip chart recorder 

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

page. 

Stack gases are drawn through the probe/three-way calibration vake assembly and through a 
heated sampling line to the particulate/moisture removal system. The sample gas then passes 

lhrough 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 Vmin (to minimizs 

response time): sampling rate of the analyzer is approximately 1 Vmin. All materials in contact 
with the sample gas stream are either teflon or"stainless steel. 

I ~. . _ -  

I The TECO analyzer determines CO mncentrations by measuring the absorbance of the sample in the 
Infrared region. ' Gas filter correlation Is employed to improve the specificity and sensitivity of 
the method. Instrument outputs include a digital readout and 0-1V recorder terminals; full scale 

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

ppm to 0-10,000 ppm. The data logger and strip chart remrder are connected to the appropriafe 
Instrument terminals to record the analyzer output signal; subsequent data reduction inciub'es 

converting voltage outputs to CO concentrations (based on the instrument calibration and range 

selected) and averaging concentrations for the time period of interest. 

. .  

' , .: 
, ... :.. ~ - .- 

.. I _  

. , '  

The instrument is periodically checked for interference horn SO*, NOX, and COz. 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 andlor potential interferences. 

Instrument calibration is'performed on-site utilizing zero air and a CO in nitrogen certified gas 

standard. Prior to the start of testing, 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 probelthree-way valve assembly. The calibration check is repeated at the 
conclusion Of the testing: acceptable performance specifications include a zero/calibration drift of 
up to k 3%. 

' 





_ _  ._  -.-- ..- .- _-.-- . .  SAMPLING AND ANALYTICAL METHODS: - _ .  

LC0NTlN"OUS MC"TORlNG P R 0 C F D " ~  
,-----TOTAL HYDROCARBON EMISSIONS - CARE METHOD 100 

! Y. . - .  
- Stack gas concentrations of total gaseous hydrocarbons (THC) were determined in accordance 

with the California Air Resources Board (CARE) Method 100. A Ratfisch Instruments, Lid. 

*- (Model RS 55) THC analyzer was utilized to perform the testing. Data were digitally recorded 
using a data logger/personal Computer system; a strip chart recorder was also used for back-up 

purposes. A schematic of the sampllng 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 filterjleak-free diaphram pump and a flame 

Ionization detector (FID). The sampling rate of the analyzer is approximately 4 Vmin. The FID 
is fueled with high purity hydrogen; hydrocarbon-free combustion air is also supplied to the 

analyzer. All materials in contact with the sample gas stream are either teflon or stainless steel. 

Instrument outputs include an analog readout and 0-1V recorder terminals. The data logger and 
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 interest. Total hydrocarbons are measured on a wet basis, . 
as methane; concentrations are corrected to dry conditions using the moisture content of the 

stack gas. 

Instrument calibration is performed on-site utilizing zero air and methane, (in air) certified gas 

standards. bhor to the start of testing, the instrument is calibrated directly by introducing each 

calibration gas directly to the instrument; a system bias check is then performed by introducing 

each gas at the probelthree-way valve assembly. The calibration check is repeated at the 
conclusion of fhe testing: acceptable performance specifications include a zero/calibration drift 

of up to t 3%. 

. 
I 
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in accordance with California - Air i 'Resources Board (CARE) Methods 1 (Traverse Point Determination) and 2 (Volumetric ROW 

I RatCDetermination). The velocity pressure of the stack gas is measured at each travene point 
in the.stadc/duct with a stausscheibe o i  standard-type Pitot tube connected to 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 detemin'ed using wet- 

I bulb/dry-bulb temperature measurements. 
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Analyzer 
Calibration 
Response 

Zerogas 0.0 
Mid-range 768 

- Galson 
-TeG?nd Services 

Initid values Final values 

System System System System bias 1 Drih 
Calibration bias Calibralion 
Response (% 01 span) Response (% of span) 

pQ O B  0.0 &o 0 0 .  ' 
7'68 6't?J 770 t O , 2  f G / 2  .... . 

.- . 
Analyzer 

_. Calibration 
' ' Response 

1 M a t  values I Final values I _. 

~ 

Initial values Final values 

System System System System bias Diin 
Calibration bias . Caiibratian 

. -  Response ("hot span) ~. Response (% of span) .. - 

Analyzer System 

- i '  , "7 :; ;;, ; - .  ' .:. i 
Mid-ranpe 

System 
bias 

(% of span) 

I 

, System System bias Orin 
Calibration 
Res pons e (%of span) . _ I  

System dibratian resmnse - Analyzer calibration reszonse 
Sys:em calibration bias - --- x 1co 

Span _. 
Final systan  response Initial system calibration response respanso 

x rco -_----- -- Dritl - Span 

" .. . ~. . . . .  ... I ( ,  ....,.._., , _..i.. .::.. ..:i.. . .... - , .. . .  ' '.. ' . '  ' ' 



Galson 
. C-N -Tecnnid Seryices -. ... , - 

r 
Analyzer 

Calibration 
Response' 

Zero gas 0.0 
' Mid-range . 76 ,.' 
i 

OateKiie Run No. 

lnilial values F i ~ l  values 

System System System Sys:embias ~ 

Calibration bias Calbraiion 
Response (*A 01 span) Response (% of Span) 

. .  0-0 DJO 1 O& I0.0 0.0 
767 4-0 1765 1-0~3 -0 /3 

Final sysfam raswnse - lnifial system dbrat!on response r e s w m e  

Span x 1co 0n.n - 



Analyzer 
Calibration 
Response 

4 8  
! r  

Zero gas 

I /j‘r3 

Initial values Final values I 
System Syslem System Sys:em bias I Drift 

Calibration bias Calibration 
Response (% ol span) Response (% of span) 

(28 Ob0 d w  1 or0 .&A 0 
/7*3 d f ~  / y , y  1 +/lo 7 L / I  0 
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Analyzer 

Response 

-. - 
. .  ; -  .. 

Calibration .- ~. 

’ Zero gas &?a 
I .  

Mid-ange ~~ L!/,3 

Final values . 

System System System System bias Oritt 
I Initial values 

Calibration bias Calibration 
Response (5% of span) Response (“A 01 span) 

Final values 

System System System Sys:em bias Otifl 

I Initial values 

.. .. 
Calibration bias Calioralimn . .  
Response (%of span) Response (% of span) 

‘ 90  (gg 8,-0 I O?O or L 9  

/$?(J , .  . gro ’ 1 /y, / . I -/, fl -),. 0 . .:..- . . . 

I I 
, ! -  .< q 

-* . ! ,  - .;‘ ! . . C.’ 

. . . .  
Mid-range - ’. 

. .  

Sys:em wlibralicn reswnsa - Anakjz3r catibraticn rssjxanie 
J System calibration bias - -- ----- - x 100 Span . ./.’ 

Final syslam respmse - hi l ia l  systam calibration r e s p n s a  respcns-e 

Spzn 
Drin - --- x 100 



Carnmenls: 
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Analyzer 

Calibrarion 
Response 

I Zero gas ,j:j, - C, 
Mid-range . ty ?3 1 

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS I 

Initial values Final values 

System System System Sys:em bias . I Drih 
Calibration bias Calbraiion 
Response (% of span) Response (77 ol span) 

/*:j.. [> i:.'. ., O d  . -0.0 -0d f i  ,L? 

f7,o Q,Q - 2.0 ;y,3 L 4 , 0 

I 

Analyzer 
Caiibr,lion 

. _  Response 

I Zero gas .- ~ l , ? . ~  , Mid -mge ;  -1'f.j. 

Find values 

System System System System bias Drift 
I Initial values 

Calibratlan bias Calbratio n 
' Response (% of span) Response (% of si;an) 

~ - -- 
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Analyzer 
Calibr,tion 
Response 
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Final values 
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Response (7% of span) Response (5% of span) 

I Zerogas 1 &7 1 (9,D 
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Calibration 
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1 Mid-range . /2 , 0 
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Pollutant U ?  Analyrer 1.0. ,/ 2 
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tnitial values ' Final values 

System System System System bias Orin 
Calibration bias Calioration . 
Response (%of span) Response (7% ot span) 

&a 00 a,O I 0-0 653. ' 
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Analyzer 
- Calibration 

Response' 

I -  
I -  

Zero gas 0,o 
I Mid-mnge /?,o . 

I .  

Initial values Final values 

System System System Sys:em bias on'n' . 

.. 
Calibration bias Calibration 

. Response (%of span) Response (% or spn) 

'40 0 0  d-0 8-0' . . .  ... - 

13'0 I ofQ I/?, 3 f 1, 2 7 /, , - -:-.--..-:,- 

. .  
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' /  [ RunNo. , r\ 

I 
Analyzer 

Ca1ibratio.n 
Response 

I 

I 
I 

. '  Zemgaj I Q..!? 
Mid-rage 1 j ' 7  (I 
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Initial values Final values 

System System System Sys:em bias Orin 
Calibration bias Calibration 
Response (%of span) Response (% of span) 
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Galson 
:Technical Services - .  - . -  

I Comments: _ _  - r ._ *- - 

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS 



-- Comments: I 

. . . . . . . . 

, _ _ _  Analyzer 
Calibralion 

. .  Response 

-... - 1 

lnilial values Final values 

System System ' System Sys:em bias I. Dritt 
Calibration bias Calibration . 
Response (% 01 span) Response ("A of span) 

! 

~ - 
Analyzer System System System Sys:em bias Dritt 

Calibralion Calibration bias Calbration 
Response Response (%of span) Response (% of span) 

Zero gas d,Q O f 0  I OtQ 3,0 3.0 3-0 
Mid-range 

~~ 

1 Initial vdues I Final vaiues 1 
Analyzer System System System Driit 

Calibration Calibration bias Calibration 
Response Response (9% of span) Response (96 of span) 

Sys:en ulibraticn f e smcse  - Anatyrt~r ctlibration reswnse 

Span 
- I 1co Sys:am calibratian bias - ------ --- 

Final system rasicnsa - Initial syalen calibration responsa responsa --- x 1co --- ---- Orin - 
Span 

. .. 

-. . .- .- . . . . 

. _  .... .:.. ' % '  ' ' . ' .  ... . . . .  . . .  ..:. ,.....,... .,:.:::.. .,::.. ...:- . 



3un No. -- Datemme 

Initial values final values 

. .  Analyzer System System System System bias DriR 
ca i ibdon  Calibration bias Calibration 

- . Response, ._. - ,,. ’ Response (% 01 span) Response (% of span) 

-_ ._ 

Final values 

Analyrer System System System System bias Drif: 
Calibdon Calibration bias Calibration . 
Response Response (% 01 v a n )  Response (5% of span) 

I - . Initialvalues 

0.0 2 0  2 0  1 sd 1 20 1 t 3 . o  
I Zero gas 

I Mid-range 7(,c 17.3.0 8.0 1 6 S D  1 - 7 0  / - I  )-l.a 
System alicrvicn raspnsa . Anatyzor caiibrarion r e s p n s a  

Span 
System cdibration bias - x 1co 

Firul system response - Initial system ulitraiion respnse respnze 

Span % IC0 orin - 
. .  



I 

: " 

"' --.... . 
3 

. r  
I .  

i 

. . .  . . . .  . ~. -.: . . . . . .  - .  . 
~. . . . .  .. .... : .  . I ,  

. .  
. ... ... 

. . . . .  - . . . . . .  -. .. .I__ ... ... . .  . . . . .  - _. 
- -  

- .  POST-TEST CALIBRATION DATA 
..... , -- .. . .  _ .  .. I . . . . . . . .  .. 



. 



1 POST TEST CALIGRATION - TEMPEFIATURE SENSORS . 
Ambient (2) Y. OiK. Olher (2) :: Din. I 
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I Slack Cross Sectlonal kea (f12) - Nozzle Cross Sectional Area (ffz) 

I Actual cubic feet per minule 

I Flow rale - standard cubic feel per minutem a dry basis 
Pilot Calibration Factor 

I Sample Time (minutes) 

I Dry standard cubic feel 

I square fool. cubic foot 

I Feet per minute 

I meter calibratlon factor 

Temperalure - degrees fahrenheit. Temperature (460 + OF) 

gm-mole . , , - . .  I gram-mole 
AH. 
b I Mercury 

hr, min, sec I Hour. minutes, seconds 
In. H20 I inches of'water 

I Orifice pressure drop (inches H20) , .  

in. Hg I inches of mercury 

I, ml - liters. milliliters 
I j m i n  I lifers per minute 

m3 I cubic meter 
gr, gm. mg, pg. ng - grains. grams. milligrams. micrograms, nanograms(10-9) 

pb - Barometric Pressure (inches of Mercury) 

Absolute meter Pressure (inches of 'Mercury) 

P parts per million, parts per billion 

Stack gas absolute pressure (inches of Mercury) 

I Pressure. standard conditions (inches of Mercury) . Slack gas velocity head (inches of H20)1/2 

I Specific gravity - Test duration (minutes) 

Meter temperature (OF). ( O R )  

I Stack gas temperature ( O F ) .  (OR) 

Temperature. standard conditions ( O R )  

I Average orifice temperature during lest ( O F )  

Average orifice temperalure during calibralion.('F) 

Volume of'liquid water condensed (lifers) 

Stack gas velocity (feet per minute) 

I Specific gravity of mercury 

I 



. .  

Formaldehyde, Acetaldehyde, And Benzene ~ 

..* Emission Data 

. . .  
" . -  
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, I *(-.I. 

I ,e.,,. .- -.. ~ . .  

-~ . . 
.-- . . . .  .^. . . . . .  . .  .. - . ,1 ,. , 

. .  I . - . - , .. :t,L,:-,;; = - ' . .  
,Source Test Report: 
TAG -CATALYST HUDSON, ANDERSON, CA Pg. 1 
Galson Project#: S9-072.CH .-:-e, -.. . _- _.. ..... Date Printed:12/10/90 

.... ,,__,I_.,__________ ......... _-.- - ..... ~ -'-".'. . . . . .  ..'.. . , I  

. . . .  . . _  .___.I-.- -..-, I ...- - . ,  . .  .: . .  :k: . .  ... ._- . . . . . . . .  . -  - Y . .  

1 ..  .... " ., Summary of Test Data:. Aldehyde Emissions . - 

1' Duration of the Run (e), Minutes: 

I Ambient Air Temperature, O F  ! 
Baromemc Pressure (Pb). in. Hg 

Avg Orifice Temp @ Calib Cond (T-), O F  

Avg OSice  Temp @ Test Cond (To), O F  

Avg Sampling Rate @ Calib Cond. Vmin 

! L e m u u a  
Number of Sampling Points: 

Pitot Calibration Factor (CJ: 

Stack Diameter, Inches: 

Stack Gas Static Pressure in Rue, In. H;O: 

Stack Gas Absolute Pressure (P,), In. Hg: 

. .  ' I  
j 

. ,  

j 

I 
i 

1 Stack Gas Velocity Head, (dAP): 

1 Stack Gas Temperature (E), O F  

j Stack Gas Moisture Percent: ' 
Specific Gravity of Flue Gas (SG): 

45 

90 

29.84 

89 

87 

0.93 

20 

0.84 

65 

0.1 1 

29.85 

0.484 

137 

17.50 

0.982 

45 

90 

29.84 

88 

89 

0.91 

20 

- 
.I - 

45 

8 5  

29.84 

93 

93 

0.92 

. . .  . .  - 20 , . . _  .. 

29.85 

0.471 

138 

17.50 

0.983 

29.85 
. ." 

0.471 

138 

17.50 

0.985 
. .- 

. .  

. * . .  

.., - . :I. Source of Moisture Percentage Datii: Concurent Method 5 . . . .  
.~ 

.&. . .  . -  , 



Source Test Report: . .~ . _. .-.. . a\ .*, 

Date'Prin1ed:l 211 o i g o  :,.- 

. - - ~ -  _. .P,,Y Pg. 2 ;.. !.: . ,~ 
TAC - CATALYST HUDSON, ANDERSON, CA 
Galson Project#: S9-072.CH -.- ., 4- . . ~ .->p : ;, p ,,: & j $ i j a ~ :  ::,*,I *.i?:.Y 

A. Stack Gas Cross Sectional Area (A,), f& 23.04  23.04 

B. Stack Gas Moisture Percent: I 17 .50  17.50 

Avg Sampling Rate @ Cdib Cond, Vmin 0 . 9 3  0.91 

Avg Sampling Rate @ Test Con& Vmin 0.93 0.91 
Avg Sampling Rate @ Calib Cond.*SQRT(T,,/T,) 

Volume Sampled @ Test Cond., 1 42.0 , 40.9 
Avg Sampling Rate @'Test Cond * Test Duration 

1.426 I .384 Volume Sampled @ STD Cond, frJ 
[(Volume Sampled @ Test Cond.128.32) * (pb/Pnd) . . * m d A v g  Orifice Temp @ Test in OR)] I - .. 

1 , 7 4 9  1 ,701  C. Stack Gas Velocity, ftlrnin: 
[ 4005 * dAP + Cp * SQRT((T8 * PIYI)/(T,~ * Pa SG)) ] 

' D. Stack Gas Flow Rate (stack cond.), ACFM: 1, [ A * C l  
; 

40 .296  3 9 , 1 9 3  

28 .505 

L 

17.50 

0 .92  

0 .92  

41.4 

1.391 
. .  . . 5 .  i ~ . . 

. .. .. 
. t . .  

. .  

3 9 , 1 5 9  

2 8 , 4 8 0  

. .. - . .. .. . - 

1. Source of Moisture Percentage Data: Concurent Method 5 
Standard Conditions: T,,d = 525 "R ; Pnd = 29.92 in. Hg 
T, = t, + 360 ; T, = t, +. 460 

- . .. 

. 

.. 



.- _ _ -  ... r - 3  

Sampling Data and Calculatlons: Aldehyde Emissions . . - .  - ,  __ . . . . r ~ _  .- -. I 
Run # I C  _ .  I . -  Run # 1A I -  Run # 18 

f Organics Quantity Collected, pg - .  . .  
1 0 . '  ' -  - 4 . 7  . . ._ - 8.9 

I :::;;;;e 46 ' 21 27 

Organics Concentration. mdm' 
I 

[ (Mass/Vol Sampled STD) * (0.03531/1)] 

Acetaldehyde 0.220 0.255 0.119 

I; 

Formaldehyde 1.14 0.536 0.686 
I 
I 
i [ Concenuation * 24.04358/M.W. of paramcur] . -  

. .  

Organics Concentrations, pprn 

. . .  

I Acetaldehyde (MW= 44) 0.120 0.139 0.065 

I ' Formaldehyde (MW.' 30) 

~- - - . 

. ..- 

.~ 

.:**;. . -, ,, ~>~ .-,,;..: . . .  . , .  Organics Concentrations (At 12% Cod,  ppm . .  - .-..- 

I 

Acetaldehyde 0.096 0.1 09 0.050 

Formaldehyde 0.725 0.337 0.41 7 
I 
I - _ _  __I. ---- - .- . .  

' . . .  , .  - . . . 
I .  .. Organics Emission Rate. gm/hr . .  

2 . .  

-. . .. , .  j . ;  I [ C o x . *  Stack Gas Flow Rate * (0.06/1000)/(0.03531/1) ] 
.. 

11.0 12.4 5.77 I 
I 

Formaldehyde 

'5 . ' 
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1 MolecularWeight' . - I  . 
I 
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. . . . .  . . . .  

. .  *%I : - - .  . 6.. BE"EWNCENTFblTlON,PPM .. ' 0.110 -0:089 , . 0.140 - 
. 1 ..* . . . . . .  ... .- 

~ . .  , .  -~ ., . 
, : . .  I . .  

.. _. . _. 
. .  

.... . .  . ., . 
C BENZENE EMISSIONRATE, G W R  17.9 14.5 ~' . - '22.0 

(A*B'Mb'60)/(103'35.3*24.O4) . . .  .-.. .....-.... :. .. . . . . . . . . .  ... 

_. 
.. . .  

, .I. 
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Source Tesf Repofl: 
TAC - CATALYST HUDSON. ANDERSON. CA 

. Galson ProjecW: S9-072.CH Date Printed:l 112 1/90 
I Summary of Test Data: Metals (11) Emlsslons - EPA Draft Method 

t 
I Run: #4 Run: #5 Run: #Xi 
I 

Number of Sampling Poinu: 

!Duration of the ~ u n  (e). Minutes: 

Sampling Nozzle Diameter, Inches: 

Pitot Calibration Factor (C,,): 

[Meter Calibration Factor (y): 

Stack Diameter, Inches: 

'Ambient Air Temperature, OF: 

,Barometric Pressure Pb), In. Hg: 
! 
Stack Gas Stadc Pressure in Flue, In. H,O 

Stack Gas Absolute Pressure (p,), In. Hg: 

Stack Gas Velocity Head, (VAP): 

Orifce Pressure Drop (AH), In. H,O' 

volume Sampled (V,). fr' (Meter Cond.): 

Stack Gas Temperature (t,). OF: 

i 
Impinger Outlet Temperature, OF: 
1 
Meter Temperature (t,,,), OF: ' 

Meter Vacuum, In. Hg: 

Volume of Water Condensed (Vk), ml: 

Specific Gravity of Flue Gas (SG): 

I. 

I 

i 

20 2 0  

1 2 0  

0.314 

0.84 

0.989 

6 5  

8 9  

29.92 

-0.08 

29.91 

0.479 

1.07 

85.98 

1 3 7  

7 3  

9 7  

5 

343.2 

0.986 

1 2 0  

0.314 

0.84 

0.989 

6 5  

8 0  

29.95 

-0.07 

29.95 

0.520 

2.20 

92.59 

1 3 8  

6 0  

8 3  

6 

404.2 

0.979 

Flue Gas composition: 
%CO, 

%O, 
%CO 

15.2 14.2 

5.2 6.5 

0.0 0.0 

2 0  

120 

0.314 

0.84 

0.989 

6 5  

.. 8 0  

29.95 

-0.04 

29.95 

0.496 

2.02 

89.07 .- . 
1 3 8  

7 2  

9 7  

5 

376.9 

0.980 

14.3 

6.1 

0.0 

. .. 



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

,- Galson Project#: S9-072.CH 
- 

. .  
.. .  ........ .____.... .... -. -.-- --' 

I 
t ,  

Sampling Data and Calculations: ' Part lculah4etai .  .Emissions .:- . . . .  -. ,.a,- . . .  -__-_ - -._ .-.- ,. . . . . . . . . . . . . . . . . . . .  . .  
Run: #4 Run: #5 Run: #6 

._ -.-. - . -. 
, __ . . _..- 

A. Stack Gas O o s s  Sectional Area (A,), ft': 
1 23.04 

. .  ,. . -  

I B. Volume Sampled (Meter Conditions), fr': 85.98 

I C. Volume Sampled (Std. Conditions), ft': 
, ' .  [ B * y * (T,,.+/P,rd) * ((Pb + (AH/ 13.6))/T.J] 

- .  80.91 

. .  . . . . . .  . . 8. . .  - .  
2 3 . 0 4  23 .04  

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

92.59 

-89.66 

D. Volume of Liquid Water Condensed, ml: 343.2  

Z..Vapor Volume (Std. Conditions) of Water, fr': 16.18 1 [D*0.04714] 

404.2  

19.05 

.... . a 4 . ~ i  
. . . .  .. 

.,.. . .  
1 I-. " 

376.9  .... 

17.77  

. . . . . . . .  _- .. .  . .. . . . .  . . .  . .  
- ~ ____^,__ ---- . .  ..._.- *.- _--.- .- - .  . . . . .  '\ ....... ., .__. ".  +._." - , ..I.. . .  , - . .  I - 

16 .66  

.~ ..- . . , .  
'1 i_. . 

Z'Stack Gas Velocity, fvmin: 1 .728  
[ 4005 * qlbp * C, * SQRT((T, * P,rd)/(T,,.+ * P, * SG)) ] I 

17.53 
; ~ -t, -,..-. I . 0;. : , ' :: 

17.32 ' 

, ~ ,  .__. ._.__._: ''.1.. . . . . .  
1 ,882  1 , 7 9 2  

I . .  _ .  . ,_ . _- .__ . ____ . . . . . . . . .  . . . .  - 
... :---:..:. . ' *  .... z .  . . . . .  

39.81  0 43.35'9 - .  41..302 9. Stack Gas Row Rate (Stack Cond.). ACFM: 
..,. . -, .. , ;,,'!,,'-.>% , J ? . - : "  ' ' . . .  . -  . 

. .  

. . -  I [ A * G l  

.. : 

31,627 3 0 , 2 0 i  .' 

Standard Conditions: Tnd = 528 O R  ; pnd = 29.92 in. H~ _L __ ... -- . .  

....... . . . . . .  . . . . . . . . . . .  T,=t ,+460 ; T,=t,,,+460 - .  





- ,m.-.-_---..I.. .. *..- 
~ Sarnpllng Data and Calculations: Partlculate/Metal' 'Emisslons 

., ... Run: #4 ._.__.I.._ - .- - .  ______I__-.__-- -.- .-. . -.' 
Run: ,#5,; &,,-JZC,F!F 3s. , .. .. . 

I 
I 

I Arsenic' 

I 
Cadmium 

I Chromium 

Copper 

Led I 
I Manganese 

. ..-. Mercury 
.* ' 1  ' Nickel 

, .  . 1 -  , Selenium 

0.027 

< 0.001 

0.004 

0.058 

0.049 

0.148 

4.3 

0.0029 

-0.012 

< 0.01 

1.366 

. .  

.. . 

. . .  

. _. . 

0.018 

< 0.001 

0.006 

0.057 

0.047 

0.098 

0.25 

c 0.0013 

0.012 

c 0.01 

0.566 

0.019 

< 0.001 

0.003 ' 

0.06 

0.047 

0.108 

0.41 

0.001 3 

, 0.012 

, < 0.01 

. .. . .0.556 
.- 

.1 



Source Test Repon: 
TAC - CATALYST HUDSON. ANDERSON, CA 
Galson Project#: S9-072.CH 

- 1 

I 
. I  

I 
I 

'I 
I 

I 
I 

I 
I 
I 

[ J/C * (35.3111) ] 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead ' .  
Manganese ' '. 

Mercury . ... . 
Nickel .:: , .: 0 

Selenium r- . 

Zinc . . -  

. .  

. .  

> 

- ,.., 

..*, . 

. .  . -  

. . . .  . . . .  . . . . . . .  ..._ . .. . -  .... - .. 

. -  

- .  . - :  

0.012 

c 0.0004 

0.002 

0.025 

0.021 

0.065 

1 .a8 

0.0013 

0.0052 

c 0.004 

0.596 

0.007 

c 0.0004 

0.002 

0.022 

0.01 9 

0.039 

0.098 

c 0.0005 

0.005 

c 0.004 

0.223 -. 

0.008 

c 0.0004 

0.001 

0.025 

0.020 

0.045 

0.171 

0.0005 

0.005 

.< 0.004 

- 

. , I _  

Y 

rri 

0.231 :*.- : 

1 
..... . .  . - .- . I  . .  . 

I 



. _. , . -. - - _-_ . ~ . .  :.,q ~ ;. , .Z 

,,. _- _._ ,..... .. .r).rQILuilrT=-El-----~ -,-=-. 

__ . .__.--.I-. 

Sampling. .Data and Calc'ulatlons: PartlculateiMetal Emls&ons ' . 

- . .  * 'J,!? -.!,;r( tr  '.I .'Run: #4 Run: #5 

. . , - 
Run: #6 __ - . - __ --.-_ _... . - 

. .,. -. Pardc Metal Concentration (At 12% COJ, mg/m' .__). . .". 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

m g a n -  . 

Mercury . I . .  

- -  - Nickel 
1.. 

. -  -' 0.009 

e 0.0003 

3 0.001 

0.020 

0.017 

0.051 

_ .  1.48 

.- 0.00100 . .  

.. - 
. n .  
,. . .O.O041 . .  

Selenium 
. . .  . 

0.003 
,::.,* ,>-. .. .. .. .. ..-Le .i .. , - -  . -. . . 

Zinc .. , . 0.471 

0.006 

4 0.0003 

0.002 

0.019 

0.01 6 

0.033 

0.083 

< 0.0004 

0.004 

< 0.003 

0.1 88 

. )  

0.007 

< 0.0003 . . 

0.0010 

0.021 

0.01 6 

0.038 

0.143 

0.0005 '' 

0.004 

< 0.003 

0.1 94 

.. 

_. . . 

..,..*..-I 

. . - .. . . 



I 
- .. . . .  _... Source Test Report: . _-,.-: - I  

TAG - CATALYST HUDSON; ANDERSON, CA . . _ l  ,-,, .---.  -....*...- . .  ~ 

I .  

_ .  ?.. .<:,;,, .j... , -SL!k .iT;>...?.' - ' 
. .  . .  

::.7 ...*)1 *I .Y.--aC.F: ,-.,... :, -. - ._. 
'._. 

' . Date Printed:12/18190 Galson Project# S9-072.CH .' ' ' 

:.: L, ;. :. i .~?,,VS< _i - > .. 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I 
1 

[ K *I  * (60/1000)/(35.31/1)] 
Arsenic .- 

Beryllium . ' 

Cadmium . .. 

Chromium 

Coppei 

Le;d . .  

Manganese ; , . 

I 

, ,. . .. Mercury :,: ,j; I - . ,  2 
8 

*,* 1 3  .. , .. Nickel "*... 
I .. . ~ . .  . 

1 
Selenium - . .. .. , 

Zinc .:> . q: . :.. 
. ... . .  

' 0.59 

< 0.02 

0.09 

1.3 

1.1 

' 3.2 

94 

1.0.063 

0.26 

< 0.22 

. .  

. .. 
. 1  

- 1  '.730 

0.38 

< 0.02 

0.13 

1.2 

0.99 , 

2.1 

5.3 

< 0.03 

0.25 

< 0.21 

12 

0.41 

< 0.02 

0.06 

1.3 

1 .o 

2.3 

8.8 

0.03 

0.26 

c 0.21 

12 

_. . 



. c.. - . -  .__-. . ._. . . . .  ~. .^.__ .- . .  . . . . .  ..... ..... 
. _ .  ,: ..? ..:, ;j;*;,,* >p:,yJ>{T:3,-2; -. - " "  .. - 't : Source Test Reporl: . .  

L".-. .*I._ _._. ....... ..~. -"-,,)e .+.. <;*.:- . -.,,,Tz. ' ,. .. TAC - CATALYST HUDSON, ANDERSON, CA . -. . . .  
I . .. .... Date"Printed:l2110190 7 .Galson Projeclx: 89-072.CH 

.__._I) I . . .  .. 

I -' . 5 9 8 -. -- - . 5 9 8  

,. 

Volume of Liquid Water Condensed (Vk) ,  ml: 

Meter Calibration Factor (y): 

I 
I 

Volume Sampled (Meter Cond.) (Vi). ft': 

1 Meter Absolute Temperature (L), OR: 

1 Meter Absolute Pressure (Pm), In. Hg: 
~. - .  ." 

( P b  + AH/ 13.6) 
... 1 Stack Gas Velocity (v,), fr/min: 

I 
I 
I 

. J  

~ 

Stack Gas Absolute Pressure (P,), In.'Hg: 

Cross-Sectional Area of Nozzle, (A"). ft': 

Duration of the Run (e), minutes: - 

. .  ,Jsokinetic Percentage (I), %: ' 

343.2 

0.989 

85.98 

5 5 7  

30.06 

., .. - . 
.I ,728 

. .  - 7  
29.91 

. . . .  

0.00054 

. 1 2 0  .. . . . .  

.. 
, 98.5 

404.2 

0 .989 

376.9  

0.989 

92.59 89 .87  

5 4 3  5 5 7  

30.1 1 30 .10  

1 ,802  
_ . I  . - 
1 , 7 9 2  

- .. " , , , . I  . . . . .  
L.' 

29.95 2 9.9 5 .. 
. .  ._ --. . . .  

0.00054 0 . 0 0 0 5 4  

-. . 1 2 0  ... 1 2 0  

_ .  
101.2 100.3  

I 

1.  Calculated from the Equadon: 

where K, = 0.002669 
I = n, * 100 * ( ( K ~  * vk) + (VJT, * y *  P ~ ) ) I / ( ~  * v, * P, A.) 



.i -. _,.-. . I .  . . #4 .. _.. ~ 

.: ,. 1 ' .  ' ,  - .-. . -- - 
% I S  ._ I Dry Basis Wet Basis I Dry Basis Wet Basis Dry Basis Wet Basis' 

..- . . .  ...... .._., ........ --...-. I-..-^ .-.-- 
Run: #S Run: #6 

% 9L 

co2 15.2  

0 2  . 5 . 2  

co 0 .o 

H'O' .- .  - ... ,. : I? ; . ,; z 8 . . ~ .  

Specific Gravity of Stack Gas' - - - 
1 ~. . . .  

12.67 14.2 11.71 14.3 11.62 
. . .  . . . . . . . . . . . . .  '..? '~:;,. 7 . . .  

3 .  

6.1 , 5.04 - ..... . . .  . . . .  C .  .. ; 
5.36 4.33 6.5 

. .s; 

0.00 0.0. .o.oo. 
,- , . : . , , ' .-? .:.: #.. ::.: 

0.0 ,. 0.00 

79.3 65.40 . .-", .. I 79.6 -. _ _  65.81.. , 
- . , a  -._._":.-I - .. 66.34 

, ,.. . . . . . .  ....... 

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

. . .  . . . . .  ., ._ * f.,,+ .-_ * -.: :.:.-. :.,: y . 1  .:<;; 
. .  

1. Calculated from the equation: 
Molecular Weight = 0.44*(%C02) + 0.32*(%02) + 0.28*(%N2 + %CO) + 0.18*(%HZO) . . ' -  '. - .  

2. Calculated from the equation: . .  . _. _ _  -.,- .... ~- . -.- ...- -. . . .  .---- .. . . 

. SG = Molecular Weight of Stack Gas / Molecular-Weight of Air (28.95 gm/gm-mole) . . . .  - .. - ........... . . .  . .  - -. 
. . .  _ .  , I I '.. - ' - a  ..... ; 8;- .. 

. .  ,,, -* w . .  . . . . . .  , ) .~. ,+:/ - ,,>r;: . . L . , , . ._ : 

4,:,:.;tl.,,.L ! ' .  ,7 ;,; ;. 

. .  - ....... >> t - .  .. ., 



I 

.. L I 

b 
J- 

r 
ir 

a 

b 1 
E ' I  L 





i' 

I 

. . .. 

m l  I 



.. . 
I .  

4 .  

* !  

. .  . ,  
, .! 





. .  ,. . 



, , . . -. . I 
. ~ -~ -..- . ._ .. _. .,.. f I Number of Sampling points: 20 

. .  . .  
~ .- ,-. ~ ..“ . . , , -  .. I... -.. . ! :  

, i  _ -  _ I  _. ., I i Duration of the Run (0). Minutes: 1 2 0 ’  i I  
! Sampling N o d e  Diameter, Inches: 0.31 4 

i 2itot Calibration Factor (C,,): 0.84 
I 
I Mew Calibraaon Factor (y): 

i Stack Diameter, Inches: 
I i  
I 

Ambient Air Temperature, OF: 

0.986 

6 5  

8 0  

3aromewic Pressure (PJ. In. Hg: 

Stack Gas Static Pressure in Flue, In. H,O: 

.;tack Gas Absolute Pressure (P,). In. Hg: 29.95 . 

29.95 

- 0 . 0 6  
- .  I 

;tack Gas Velocity Head, (4AP): 

Orifice Pressure Drop (AH), In. H,O 

0.484 

1.86 ~ 

rolume Sampled W,), fr‘ (Meter Cond.): 86.72  

Stack Gas Temperature (t,), OF: 

hpinger  Outlct Temperature, OF: 

1 3 7  

7 2  . .. 

deter Temperature (L), OF: 9 9  

deter Vacuum, In. Hg: 5 . ; * .  .,,’ ..!.*>..’ .. ‘. .. 

Volume of Water Condensed (VJ, ml: 331.5 

. , ... . _. . 
. I .  

. lpecific Gravity of Flue Gas (SG): 0.985 .~ 

.. ~. - 

. h e  Gas Composition: . - 

% C 0 2  14.3 
, . .- .. .. -~ 

. _  ~ . .  .. 

-h O2 6.1 

bCO 0.0  

I 



I 
..... . . .  

. .  ~ 

' : I  ! 
j 'A. Stack Gas Cross Sectional Area (A,). ff: 

. .  

! 
' i  B. Volume Sampled (Meter Conditions), ft': 

I .  , .  . .  
! :  

~ 

j ' 1  
, I  i 

! 

C. Volume sampled (sui. Conditions), ft': 
B * Y * flnd/pnd) * ( ( P b  + 13.6))/Tm)] 

i : !  
D. Volume of Liquid Water Condensed, ml: 

t 'E. Vapor Volume (Std. Conditions) of Water, fr': . I ' [D*0.04714] 
; j  

I 

f. Stack Gas Moisnue Content, %: 
I [ (E/(E+C))  *loo] 

! 

23.04 

86.72 

81.22 

,331 .S 

+ 

15.6.3 . 

i -  

- -  . 
16.14 ' 

... 

.... . . . . . . . .  . . . .  . . .  ~ ./. * ,  . .  

_ _  -. .... . .  . = . ^  

. .  ... 

, .  . 

. .- _. , . - 

.. 
. .  

I . ~. 

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

i 
G. Stack Gas Velocity, fdrnir,: ._ 

[ 4005 * qAP * C, * SQRT((T; * Pnd)/(T,d * P, * SG)) ] . . - .-, <e....... . 
- .. ~. 

I 

k. Stack Gas Flow Rate (Stack Cond.), ACFM: 40 ,173  ... 
I 

- _ _  . . _ .  , [ A * G l  

I. Stack Gas Flow Rate (Std. Cond. dry),  SCFM: 2 9 , 8 0  t 
[ H * (1 F/100) * CT,,d/T,) * (P,/P,,d) ] 

* 
Standard Conditions: Tnd = 528 O R  ; Pad = 29.92 in. Hg 

T , = t , + 4 6 0  ; T m = t . + 4 6 0  



. 

~ ~- --  
.. : < 1 

0.0041 

I J. Paidcdates Q&ti&CoLIect&, gm 

I 2. Condensable Partic. 
. . . .  - ... - . ~ . .. - I 

I' 
I; 
'K. Particulates Concentration, gr/p 

I [ J/C * (1543000/100000)] 

I 2. Condensable Partic. o.ooaa 
. .  

I L. Pdculates Concentration (At 12% Cod. gr/ft' 

! [ K * (12/%C02) ] 

: 2. Condensable Partic. 0.0007 

-. 
I 
I 

M. Particulates Emission Rate, lb/hr 
I 
I [ K * I * (132300/1000000)/(1543000(100000) ] _ -  

I 2. Condensable Partic. 0.1 99 

. . . . . -. . . .  

.- . . . . . - 
, .,. 

- 

-. 
.. 



, i 

0 2  6.1 5.1 2 
. .  ... . . . . .  - ..--.-I .-- . . . .  . .  

L. 

. . . .  .. JlC.;; 

Specific Gravity of Stack Gasz - - - 0.985 

. . . . .  ,. ................. -I-. . --.-.-. ...... 

. . . . . . . . .  - .... _...-..... .. 



I 
I 
I 
I 
I 

I 

I 
I 
I 

I 

I 

I 

. , , .- 1- -1. . .- . .  

. . .  Stack Gas Absolute Tempera& (TI], OR: 5 9 7  - ..  , - 
..... - - .  . .  

.': - I 
. . . .  

, 

Volume of Liquid Water Condensed (V,), ml: 

Meter Calibration Factor (y): 

Volume Sampled (Meter Cond.) (V,), fr': 

331.5 

. .  

0.986 

86 .72  

Meter Absolute Temperame (T,), OR: 

Meter Absolute Pressure (P,), In. Hg: 
( P b + m / ! 3 . 6 )  . . . .  

. - .  . . .  
. ,  ... . .  

Stack Gas Velocity (G,j, ft/minl 

. -  
Stack Gas Absolute Ressure PI), In. Hg: 

Cross-Sectional Area of Nozzle. (A$, ft': 

Duration of the Run (e), minutes: 

Isokinetic Percentage (I), %: 

5 5 9  

. -  

. .  , .  
- ?:30.09 

..-... . . . . . . .  
. . . .  ... 
1 , 7 4 3  

. .  ,. . .  . . . . . . .  -.. . 

._ .: -29.95 - . _. . 3 ' .  

0.00054 

... . . .  I.. , -  
f. . . . .  

... 

-. _ .  
... 
_. . -.., .... 
-I-, .... 

..- 

.... 

-.- 
>*., 
-.. 

., 
-. 
_ .  
.. 

. .  . I". -.I-.-. .. .- 

- .  
.. I . .~ .. 

. _-. - - 
I -  

I .. .. ..... : : 1. Calculated from the Equation: 
I = [T, * I00 * ((K, * VIJ + ( V J T ,  * y * Pm))]/(8 * v, * PI * A.) 
where K, = 0.002669 

i .. 1 -& 
r :? , .  .- . - - .., I 

. .  : .. 





. . -. . 



' 7  . I  

i 
I 
! 

. . .  . .  . . . .  , 6. ' .. 

._ 

Chromium Hexavalent 
.. 

Emission ; I  

i 

I 

I 
I 

I 
j 

.. Data 
, .  

.. . . .  
- . .- 

. .  . .  .. .... 
, . .- _. - .  

.......... *-,I+ - ....... l_l ..... ...,.. ... 

. .  
, : ~ 

. . . . . . .  .... I. . I  

i 

. . .  

I 

...- 

. . .  .~ 

- 
. .  

. . .  . .  
. . . .  . -  ..... -- .. _L.... .-.-. ... ... 

- .- I . . . . .  ._ 
- . -  . . .  . .  - . . .  - ..-_._ _- . - _. I. ,- . -- .... 

...... . .  -- . . .  
I 

. .  . .  
-.. . - 

.. . .  ..I - ->. ..% - . ~. 

. . , - .  . , _ _ _ . . _ . .  . . . .  - . . * . .  . ... 

-. 
. .  

. . . . . . . . . .  

! 

. .  -I-. . . . . . . . . . .  



.Run: ti Run: #2 Run: #3 
( . .  

20 
,~ -. --. 

N ~ b v  of Sampling Poinu: 

Duration of the Run (e), Minutes: 

Sampling Node Diameter, Inches: 

Pitot Calibration Factor (C,,): 

Meter Calibration Factor (7): , 

Stack Diameter, Inches: 

Ambient Air Temperature, " F  

Baromeaic Pressure pb). In. Hg: ; 

Stack Gas Static PreSsure in Flue, In. HIO 

S&k Gas Absolute Pressure P,). In. Hg: 

Stack Gas Velocity Head, ( d e ) :  

Orifice Pressure Drop (AH), In. H I O  

Volume Sampled (VJ, fr' (Meter Cond.): 

Stack Gas Temperature (t,), O F  

Impinger Outlet Tempenture, O F  

Meter Ternperawe (L), OF: . 

Meter Vacuum, In. Hg: 

Volume of Water Condensed (V& mk 

Specific Gravity of Flue Gas (SG): 

... . , 
e .  

I ... . 

.~ 
. _ .  . 

. -  . .  .. . .- 

. .. 

Flue Gas Composition: 
%C02 - _.- - 

95 o1 
95 co 

_ .  I 

1 8 0  

0.314 

0.84 

0.989 

6 5  

85  

29.84 

0.15 

'29.85, 

- . .  

0.478 

1.85 

. ,  129.63 

1 3 7  

,i 

.. ~ . _. . 
7 6 .  

9 0  

. .. - 6 
561.8 

0.982 

.. - 

- -  
15.2 

5.8 

0.0 

- - 
20 2 0  

, . I .+  
80  

0.314 0.314 

0.84 0.84 

0.989 0.989 

6 5  6 5  

8 9  8 9  

29.84 29.92 

-0.08 - 0 . 0 7  

29.83 ' ' .  '29.91 ,,,, 

0.476 0.493 

._ 
1 8 0  . ' ' . .  

. . .. . .  . 

. .. , , . 

1.84. ..>;.  i .. :?1.97 ' ;. 
, . . .  , .  . _  

127.84 131.83 , 

. 1 3 6  1 3 6  

. 7 2 '  7 1  

9 7  9 3  

_ I  - _.__. . . . .. 
. .  .~ _ . . . .  . 

... 

., . .- 
_ .  .- : . 3 .  ' . .  . 4 .  

542.5 '563.8  

, . . ,.0.982 .. I 0.983 . ~, 

. .  .. -- 
15.3 .15.3 

5.0 . 5.8 

0.0 0.0 



_I --. 
, ___ __-- *--I_-- ---.---- 1 ,  - . ~ .I 

. . .  
Sampling Data and Calculations:' ~ Hei;avaIent ... .~ . . . .  ' O n d ~ ~ o t a I  'Chromium Emissions . . 

..I ... _. ~ 7,;: . - ... .___-__Run: 01 ~ ___. L _.....- Run: #2 - --.-- Run: #3 - ...-e.- .. 

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

A. Stack Gas Cross Sectional Area'(A,), ft': .I 23.04 23.04 ' 23.04 
, .. . -  . . .  - .  - 

B. Volume Sampled (Meter Conditions), frt: 129.63 127.84 ' 131.83 

C. Volume Sampled (Std. Conditions), fr': 123.39 
' I B * y * ( T d P d )  * ((Pb + (AH/13.6))/Tm)J 

120.11. . .  125.09 

- 

542.5 563.8 D. Volume of Liquid Water Condensed, ml: 561.8 

* _  . . . .  . . . .  

25.57 26.58 E. Vapor Volume (Std. Conditions) of Water. fr': .26.48 
[ D * 0.04714 ] 

.,^ , 

F. Stack Gas Moisture Contcnr, %: ~ 1 7 . 6 7  

-...LA: 
f(E/(E+C)) . . . . . . .  * 1001 -. . - .. * b  ...... 

. .  . .  
G. Stack Gas Velocity, fr/min: 1,729 

[ 4005 * 4 . u  * C p  * SQRT((T, Pd)/(T& * P, * SG)) ] 

H. Stack Gas Flow Rate (Stack Cond.), ACFM: 39,832 
. [ A * G ]  

- .  . , b .  .,:.,*;.:-2.. / . - ,  

17.55 17.52 
L .  r .  : 

. _ . .  . . .  . , . . _. ;'r .. .. .,. t .  . .  
... .__ ... . .  * . ..- . .  . . . . . .  

1,720 - . . - .  1,779 .. ~ 

-. . . . . . . . .  
39.635 40 ,997 

.. 
. .  .: . .  

28.847 29.932 

Standaid Conditions: Tnd = 528 O R  ; Pnd = 29.92 in. Hg 

T.=t ,+460 ; T,=t.+460 



Sampling Data and .~ Calculations: Hexavalent and Total Chromium .Emissions --- 
~~______ ~____  ~ ~~~~~~ 

Run: #I ' . . . ,  Run: #2 . A Run: #3 
t - > '  

., .. . J. Partic Metal Quantity Collected, mg 
. I , .  . . . - 

Chromium 0.054 0.085 0.083 

Hexavalent Chromium c 0.02 < 0.02 0.047 

K. Partic Metal Concentration, mg/m3 
[ J/C * (35.31/1) 1 

Chromium . 
Hexavalent Chromium 

0.015 0.025 

< 0.0057 < 0.0059 

0.023 

0.0133 

L. Par& Metal Concenuation (At 12% CO,). mdm' 
[ K * (12/%CO,)I 

Chromium 0.012 0.020 0.018 

Hexavalent Chromium c 0.0045 c 0.0046 0.01 04 

M. Panic Metal Emission Rate, p/hr  _ _  . ~. , " . ___. _.._" ,._.. - . ~ 

[ K * I * (60/1000)/(35.31/1) 1 - 

.,, > . . .  . ,  , .  

' 1.2 Chromium I . .- 

Hexavalent Chromium 0.28 < 0.29 0.67 

- -  0.76 . ' - ' "' I .2 
. .  . . . .  



.i 

i '  ! I 

i' i j  
,! 

! 

! 

. 
N. ' Equivalent Particulate Quantify 'Collected*' '6m . .  0.142 0.141 0.145 ___ _.-_-. ._c-..~ .-_.._. ..,-.--I.- ,I .. . -  
. (See.Note (a) below) - - .:------ .. 

0. Metal to Particulate Ratio, ug/gm 
I Jm I .i ; 

Total Chromium 
Hexavalent Chromium 

, .~ . . .  

i 

.... 

...... 

. .  

- " .... . .  

, .,.::.-.. ' . .  > '  ' - : ,-. . . . . . . . .  ~.',L.. 1 L, 

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

380 6'03' . 572 
4 4 0  c140 320 

. . .- . -. . . . . . . . . .  ..... I.. -. 
.. .. 

. . .  . .  . . .  ~, 

- .,-- 

~. ;.-.-,- .. .-. 3 ..... ..i- . .  . .  
. . .  

Note .(a): Based on: (i) the average particulate grain loading observed during the multiple metals testing 
(corrected lo 12% C 0 2 ) :  pi) the hexavalent chromium sample volume; and (iii) the average C 0 2  .' ' 

. . ~ .  
concentration observed during the hexavalent chromium test. 

.?!I.- . . .  

. e  _. - .._._...-._I.___lI___.LI_.__._.--... --.--.---...~ .......... 
. . .  

.......... _ _  ___._._______..._.._ ________ ...... I .............. . 



561.8 542.5 563.8 Volume of Liquid Water Condensed (Vic), ml: 

0.989 0.989 0.989 Mctcr %bration Factor (y): 

volume Sampled (Meter Cond.) (VJ, W: 129.63 127.84 131.83 

- 
5 5 0  5 5 7  5 5 3  M e w  Absolute Temperature Vm), OR: 

. 29.98 29.98 30.06 Meter Absolute Pr~sSUre (P.,,), In: Hg: 
( P b  + AHl13.6) 

.. :-.I..- ' "  , : - . a  , - .,.- t...ii .. ... :. .. . .. , . .  
Stack Gas Velocity (v,), ft/min: 1,729 ' 1,720 1,779 

0.00054 0.00054 0.00054 Cross-Sectional A n a  of N o d e ,  (A.), fr': 

.. . 

- 1 8 0  . - .  -.' 1 8 0 .. . 1 8 0  
.., . 

Duration of che Run (e). minutes: . . . . .,- . 
. . .  . I 

. * .  
. . . ' . . '99 .5  99.1 

. .  
Isokinetic Percentage (r). %: I 101 .s 

1. Calculated from h e  Equation: 

where K, = 0.002669 
. I = rr, * 100 * (o(, v,) + (v,/T, * y * em))i/(e * v, * P, * AJ 



12.51 15.3 12.61 15.3 12.62 15.2 

5 .8  4.78 5.0 4.12 5.8 :4.78 

0.0 0.02 0.0 0.02 0.0 .. 0.02 co 

79.0 65.02 79.7 65.69 78.9 65.06 - . .  . .  

_ _ _  - _ _  17.67 17.55 . . ~ . .  ~. , .17 .52 . .  
Ha0 ..- 

. . . . . . .  . . . . .  c. . .  ... . .  - : - *n.;jF . 1- .> 

-+- -,,;. .28'.46 . . . . . .  20.43 - - _  28.43 ,: Molecular Weight' - - -  
. .  L... ~ % ,  

.-I . , , 1 . ;  : .. 

0.982 0.982 - - -' 0.983 - _ _  
. .  

Specific Gravity of Stack Gas' - - - - . .  

.. 

. . .  

1. Calculated from the equation: 
Molecular Weight = 0.dj*(%C02) + 0.32*(%02) + 0.28*(%N2 + %CO) + O.IS*(%HzO) 

SG = Molecular Weighrof Stack Gas / Molecular Weight of Air (28.95 gm/m-rnole) 
- 2. Calculated from the equation: - .  



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

. . .. 
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. . , .  . . . . . . . .  
. .  . . . .  

. . .  

. . . . . . . . .  

. . .  a,, I , .  . . . . . . . . . . . . .  .... 

.L>.,.. ... ...,.... . .  
PAH a n d  Phenolic Compounds ' . 

, . >  ': Emiss ion Data 
.. ,. :. I - .  . ..... -. . . . . . . . . . . .  1 . . * /  .d, . . . .  . . .  - .- . .  - .. 

. . . .  .... . . . . . . .  . .  . . . . .  . .  
. .  ..> ..:. L__..... . ~. . 

. .  . . - . . . -  .... . :  . .  +-., . . . .  .. 
1 

. .? 
.- . .  

. . . .  

. .  , .  *. 
::, ... ! _ I  :*.: . .  

.- ......... ,. . . . . . . . . .  I 

..... : ........... 
. .  .. . . .  . . . . .  

.- . 

. . .  

.. . - 
... 



I .. . 

Source Test Reporl: 
TAC - CATALYST HUOSON. ANDERSON, CA 
Galson Project#: S9-072.W 
7 

Oate Primed: 2/4/91 

i 

Summary of Test Data: PAH Emlsslons 

! Run: # I  Run: #2 Run: #3 

2 0  2 0  2 0  rlumber of Sampling Points: 

h a d o n  of the Run (e). Minutes: 

Sampling Nozzle Diameter. Inches: 

?itot Calibration Factor (CJ: 

Meter Calibration Factor (7): 

Stack Diameter, Inches: 

4mbient Air Temperacure, O F  

Baromemc Pressure (PJ. In. Hg: 

Stack Gas Static Pressure in Flue, In. H,O 

Stack Gas Absolute Pressure (P,), In. Hg: 

Stack Gas Velocity Head, (4AP): 

O f i c e  Pressure Drop (AH), In. H,O: 

Volume Sampled (V,,,), fr' (Meter Cond.): 

Stack Gas Temperature (t,). OF: 

lmpinger Outlet Temperature. OF: 

Meter Temperature (L), OF: 

Meter Vacuum, In. Hg: 

Volume of Water Condensed (V& ml: 

Specific Gravity of Flue Gas (SG): 

XAD-2 Outlet Temperature. OF: 
Flue Gas Composition: 
% C 0 2 ,  

%O, 
%CO 

'1 8 0  180 

0.314 0.314 

0.84 0.84 

0.986 . .  0.986 

6 5. 65 

8 7  83 

29.84 29.84 

0.10 -0.1 

29.85 F';.: .y ,- "-..<29.83 , :. .-., . '  I 

I* .. .7 ' > ; ,"*": -. 
s : . , .  0.a76 . ..,:..I ..--I 0.489 

I 8 0  

0.314 

0.84 

0.986 

6 5  

8 3  

29.92 

-0.06 

29.92 

0.503 

1.78 1.90 : 1.98 

126.80 .13 1.29, . - -. 136.38 --.. 
. .  

138  138 1 3 8  

6 4  7 4  7 2  

9 3  95 9 4  

1 3  1 4  1 2  

528.7 503.5 61 0.5 

0.984 0.979 0.980 

5 7  6 3  6 1  

15.2 15.3 15.3 

5.8 5.0 5.8 

0.0 0.0 0.0 

. .- 
- .  

I 



I 
! 
I 
I 
I 

I 

1 

I 
I 
I 
1 

i 

! 

i 

, 

. . .. -- 
A. Stack Gas Qoss Sectional Area (A,), f?: 23.04 

B. Volume Sampled (Meter Conditions), fr': 126.80 

C. Volume Sampled (Std. Conditions), fr': - 11 9.61 
[ B * y (T,u/P,u) * ( ( P b  + (AH/l3.6))/T~)l 

D. Volume of Liquid Water Condensed, ml: 528.7 

E. Vapor Volume (Std. Conditions) of Water. fr': : -24.92 
. %  [ D * 0.04714 ] I . 
I - i .  . 

F. StackGas Moisture Content. %: 2 . '17 .24  
..- n ' 7 ,  r I (E/@ + C)) * 100 1 - I .  

I. . . .  1 
,_I . -.. . .'.< j .. .. . , ,- 

G. Stack'Gas Velocity, fdmin: 1.721 
, [ 4005 * dAP.* C, * SQRT((T, * Pnd)/(T,i * P, * SG)) ] 

H. Stack Gas Flow Rate (Stack Cond.); ACFM: 39 ,650  
[ A * G l  

_ _  . . - 
23.04 

31.29 

23.51 

3 .  

583.5 

... 

27.51 - 

18.21 

1.772 

40.842 

29.397 

23.04 
*. 

136.38 

128.89 

..-; 610.5 

20.78 ' 

18.25 _.... 
< 

, .  

1,821 

41,966 

30 ,271 

. .  

Stmdaid.Conditions: Tad = 528 "R ; Pad = 29.92 in. Hg 

T,=t,+460 ; -Tm=t.+46O ' ' 

- .. .- . . .  



. . . .  ... . .  7 ~~ 

! 

I 

_. 

. .  

.. . . .  

- .__ -. - ~ -__._- - .  
' 

~ - -  -Sampling-DataXnd . . . . .  i" . ,  * 1 %alculatlons: .- .... PAH Emissions -S : ......... ....... 
."*. .. 

. ."___ ,__.L...__ #,,,.-a I.?+-.----...-- .-. . .  
... ... ... Run: #I Run: #2 Run: #3 

- .  
Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene - 
Eenzo(a)pyrene 

Eenzo(b)fluoranlhene 

. .  

Benzo(g.h.i)perylene .- ~ 

Benro(k)fluoranthene 

Chi-ysene . -  - 

-Dibenzo(a.h)anthracene 
! 

0.87 

1.6 

0.12 

0.035 

5 0.02 

0.19 

< 0.02 

5 0.02 

0.05 

0.02 

.. 

. .  

I .  . _  

034 

1.6 

0.08 

c 0.02 

< 0.02 

0.31 

< 0.02 

0.24 

< 0.02 

< 0.02 

-. . .  

,. ,. _. - .,'* 

0.14 

1 -  

0.08 

c 0.02 

0.02 

c 0.02 

c 0.02 

< 0.02 

c 0.02 

c 0.02 

.. I .  

. 0.44 7' ,,c14:t:.~:, 5-0.18 . .  . . . . .  .0.47 
, * .  . _i . :. i: . :Fluoranthene 

.:Fluorene . .  

: s..r: ; 
..... . .  .. , 

0.31 . 0.15 0.28 . .  

Indeno(l,2.3-cd)pyrene < 0.02 < 0.02 c 0.02 . .  . . .  . . . . .  . . r  . .  . . .  .. 
Naphthalene . .  1300 L' . j. : <  2900 <.: . ' <  2900 

1.19 0.99 0.89 Phenanthrene 

Pyrene . 
. .  

0.46 0.51 . 0.32 - .  . . .  .. 7 . ... I . 1. . -  
. .  

,-e--. 

*..-.e i. 

: . .  

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



[ J/C * (35.3111) I 

Acenaphthene 

Acenaphlhylene 

Anthracene 

Benzo(a)anthracens 

0.257 0.097 0.038 

0.472 0.457 0.274 

0.035 0.023 0.022 

0.01 0 c 0.006 c 0.005 

Benzo(a)pyrene c 0.006 < 0.006 < 0.005 

Benzo(b)fluoranthene 0.056 0.089 < 0.005 

. < 0.006 0.006 . . .e 0.005 Benzo(g,h,l)perylene 

Benzo(k)fluoranlhene _. 0.006 0.069 0.005 

Chrysene 

Dibenzo(a,h)an thracene < 0.006 < 0.006 0.005 

Fluoranthene . 0.139 0.126 0.049 . - 

Fluorene 0.092 0.043 -0.077 ~ 

Indeno(l,2,3-cd)pyrene , 5 0.006 < 0.006 < 0.005 - 

. .  
.. 

, * ,  . I 

.. . 0.01 5 < 0.006 . ,  < 0.005 . ~ . .(. & . .  - 
i 

____" .  

' - .  

Naphthalene 384 < 829 c 797 

Phenanthrene . .  0.351 0.283 0.244 

Pyrene 0.136 0.146 0.088 

. . . .. -. 



, , /  
I 

. . .  . .  
Sampling . . . . .  Date - ... and .- ... Calculatlons: PAH. Emlsslons -.-- -.. ...-.. 
. .  .-. - .  . ,  ....... ' - 1  . . .  

. . .  - . - _ _ _ z  .~..~ __.- .. Run: #1 ,---,-Run: ..,U--.=" Run: #3 
8:;- 

.- _- L.'PAH Concentration (At 12% COJ, pghn' -. _-._ . ....... .......... -....-. ..... 

.. 

- -' 

L . . .  
. _. __ ~ -- . . _ _  . . . .  - .- . . .  - ....... -- [ K (12/%C03 ] 

Acenaphthene 

Acenaphlhylene 

Anthracene 

0.203 0.076 0.030. 
. . .  

0.373 0.359 0.215 

0.028 0.018 0.01 7 

I Benzo(g,h,i)peryiene 
-.IC,. .  . .  . -  
3 . '  

. . .  c 0.004 
e:::,::.:$,.:. ,:. : .. 

c 0.004 

c 0.004 
' , n ! < ! a y , ? F > ~ ~ J  - i----- 1. ... 

0.039 

0.060 

< 0.004 

c 625 

- - .-. ,.. . ., . 
. ,  - . . . . . .  

.. \ .  

- ... -! c . . .  
7 .  

0.1 92 

0.069 
. (.I 

. . . .  

c 0.004 c 0.004 I .. c 0.005 

' 

... 
Benzo(k)fluoranthene , ' <  0.005 

Chrysene :a .,. 3 

Dibenzo(a.h)anthracene c 0.005 

.... ' 0.110 

. s0c.i , .  
0.012 

. . * , -  - ..... -. :rI.:i 

. .  .-. . -  
- , ' I ,  ,,)..j .. 

. .  - -. 
Fluoranthene 

0.072 Fluorene . . .  - 
Indeno(l,2,3-cd)pyrene - ' . c 0.005 

+, , i 

. . . .  ..e.;. - 
1 .. 

. _-. 
303 

0.277 Phenanthrene 

Pyrene 0.107 

cat. , . .  Naphthalene . . -  
. . C /  - I_ .: _. 
.1,. . : :I , _*-. , . . .  

0.054 

e 0.004 

c 0.004 

. . . .  0.099 

0.033 

c 0.004 

c 642 

0.219 

0.1 13 

I - . . . .  - ..... . .___-_  . .  



! 

. .. 

Source Test Report: m TAC - CATALYST HUDSON. ANDERSON. CA 
e4+r 
' -, Galson Project#: S9-072.CH 

. '<T.T:.+ Sampllng Data and Calculatlons: PAH Emissions .( 
. .  . .- ___. _.*.",.-----. --. 

't. - I . .  
~~ .'-- .. Run: #1 -. --Run: #2 --+. -Run: #3 - 

.. M. PAH Emission Rate. m& . ... . . - -_ . ._ . ..- 

[ K * I (0.06/1)/(35.31/1) ] 

Acenaphthene 

Acenaphthylene 

Anthracene 

Eenzo(a)anthracene 

Benzo(a)pyrene 

Eenzo(b)fluoranthene 

Eenzo(g ,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

Indeno(l,2.3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

. .  .. - 

I" - 
. .~ 

12.6 4.83 

23.2 22.7 

1.74 1.14 

0.508 c 0.284 

c 0.290 c 0.284 

2.76 4.40 

c 0.290 c 0.284 

c 0.290 3.41 

0.725 c 0.284 
.. - 

c 0.290 c 0.284 

6.82 6.25 

4.50 2.1 3 

c 0.290 e 0.284 

18900 c 41170 

17.3 14.1 

6.67 7.24 

- .. . 

. .  , .  

1.97 

14.1 

1.13 

c 0.282 

c 0.282 

, e 0.282 ,, 

c 0.282 . , 

e 0.282 . . 
c 0.282 ,, 

c 0.282 

2.54 

3.95 

c 0.202 

, c 40900 

12.6 

4.51 

. .  . . .  

I . ,  . ,.. I 

::<.:+, ,. . .. . . 

, .. 

.- . . . . 

1 

-. 

I 

! 

' *  

., 

. .̂ 

c 



....... .- -_ .. --, ......... ,. - .......... 
2,4,6 - Trichlorophenol 

2,4-Dichlorophenoi 

2,4-Dirnethyl phenol 

2,4-Dinilrophenol 

2-Chlorophenol 

2-Nitrophenol 

4.6-Dinilro-o:cresol 

4-Chloro-3-methyl phenoi-' 

4-Nitrophenol ' 

, .  

. .  

. I  Pentachl&ophenols .I. 

! 
Phenol .'..' 

. . . .  . -  

..._ . I. I. i . . --.._"" . . .  . .  . c  ~ - .  * ' .  . t 

. . .  

. .  

c 0.1 

c 0.1 

cl 

4.2 

< 0.1 

c 0.25 

c 0.2 

< 0.1 

< 0.5 

c 0.2 

130 

.... 

. , .  

I .. 
. . . .  

. .  
2: - . 

. .  
, .  

L'3.!> II 

,f ... 

. . . .  

c 0.1 

c 0.17 

< 1  

< l  

c 0.1 

c 0.21 

c 0.2 

< 0.1 

c 0.5 

c 0.2 

328 

. .  

.. - 
c 0.1 

c 0.1 

. < I ,  - 

c 1  

< 0.2 

c 0.1 

c 0.2 



..... 

[ J/C * (35.31/1) ] 

2,4,6 - Trichlorophenol 

2,4-Dichlorophenol 

2.4-Dimethyl phenol 

2.4-Dinitrophenol 

2-Chlorophenol 

2-Nilrophenol 

4,6-Dinilro-o-cresol 

4-Chloro-3-rnelhyl phenol . 

4-Nilrophenol 

Pentachiorophenols .. 

Phenol 

.. 
. _. - 

. .  . . .  

. . .  - . . ,  1 

2 7.- ,, 

. .  . . . . .  
< 0.030 

0.030. 

0.295 

1.24 

< 0.030 

< 0.074 

< 0.059 

0.030 

...... 

-. 
, ._. ~ ' 

-,- . . , ,,. 

c 0.148 . .  . ,.;. 
c 0.059 .... .l". .-* . 

I.. 

40.7 

. . .  

c 0.029 

< 0.049 

< 0.286 

0.286 

c 0.029 

c 0.060 

< 0.057 .. 

c 0.029 

< 0.143 

c 0.057 

93.0 

.' . 

.I 

.< 0.027 

< 0.027 :. 

. . <  0.274 

0.274 ,) . 

< 0.055 .,I' 

< 0.027 * 

.-.C ,J :._ 0.055 rc,:; 

< 0.027 . .?' 

. .  . < 0.137 i ~ .  

<. 0.055 '+! j: .. 
19.7 

. . . . .  ....... . . .  .- .__.____-.. - ... 



~~ 

....... 

2.4,6 - Trichlorophenol. 

2.4-Dlchlorophenol 

2.4-Dimethyl phenol 

2,4-Dlnllrophenol 

2-Chlorophenol 

2-Nitrophenol 

4.6-Dlni!ro-o-cresol 

0.023 

< 0.023 

< 0.233 

0.979 

c 0.023 

< 0.058 

0.047 
>... 

4-Chloro-3-melhyl phenol < 0.023 

4-Nitrophenol 0.117 

Pentachlorophenols < 0.047 

..... >., , * ~1 II ' . : > < ? . I  , 

. . .  1 , ' , Y  . . .  
... - -  .. 

- I r  , ~. 
. .  .1 .. .. ._. . .  .. . . . . . . . .  .-_-- . . .  -. . _ .  32.2 Phenol 

0.021 .... - < 0.022 

0.038 
. ,  . . 

c 0.021 _ _  . . .  

. . .  < 0.224 < 0.215 

0.224 0.215 
. . . . .  

< 0.022 < 0.043 

< 0.021 < 0.047 

< 0.043 0.045 

. _  . 

,_ . .  " . ~ . .  ~ 

< 0.022 < 0.021, ., 
I. ..#r:, -. . ._ I , . .  

. - , ~  .i. -..e, 

. 1 1 1 ,  . . I _  , 

0.107 < 0.112 ..... 
, I . ~  ( 1  

. .  

., . . ' <  0.043 ...-*- < 0.045 
;.;e:. ... .... .,*: 

. . .  . . r. ./," 
' .  73.5 . . 15.5 



~ . .  . .- i: -;;;S' .a3,;t.? $*. 
^_.._. -.. .''T.'R -... *2 . . . - -  - -  A:: i,,&;ST;A #,,:h, .,..,iL. -r.\: ,I..--*- 

Source Test Repdrl: 
,. .. ......J TAC - CATALYST HUDSON, ANDERSON. ,. CA . .. -_ i-.s.s'.7. ;:.. >'.> ... ,,,,7 :.-. ;i? ; -1 I.. - . .~ . - .  

_c_ __.. ..--I- Date Printed: - 2 l 5 l 9 i  . 

. l s s  : -  

, Galson Project# SQ-II~ZCH - . .  . - . _ . A -  
. , _ _  

Sernpttng .__ ,. ,~ Data ~.. . . -id -- ,- c a i h k i o i j :  Phenol ~ ~ l ~ ~ l ~ ~ ~  ' - . .  
. _. - .~ 

1 

Run 3 1  Run #2 Run #3 ___ ----I ....---.--. _ _  . 

. .'. . .  . .  , . ..- M. Phenol Emission Race, m g h  
;:: ' 

[ K * 1 * (0.06/1)/(35.31/1) ] 

24.6 - Trichlorophenol c ' 1.45 c 1.43 c 1.41 

2,4-Dichlorophenol c 1.45 c 2.43 . . <  1.41 

2A-Dimethyl phenol c 14.5 c 14.3 14.1 

... . . , . .  , .  .. ,. . I  

1 2.4-Dinitrophenol I 60.9 *\<,14.3 . . , c 14.1 

I ,2-Chlorophenol c 1.45 c 1.43 < 2.82 I 1 2-Nitrophenol I c 3.63 ., . < .. 3.00 c 1.41 

4,6-Dinitro-o-cresoI c 2.90 c 2.86 < 2.82 . .  
1 .. 4-Chloro-3-methyl phenol c 1.45 . c 1.43 ' ' '  < 1.41 . 

4-NiGophenol ' c 7.25 c 7.14 < 7.05 
.. . . .  A - .  . . 7 A 



5 9 8  . - -_-. - - .  . -- Stack Gas Absolute Temperature (T,), O R  - . . .  

Volume of Liquid Water Condensed (VI=), ml: 

Meter Calibration Factor (y): 

Volume Sampled (Meter Cond.) (Vm). fr': 

Meter Absolute Temperature urn), OR: 

. . .. 

. I  * _  . 
. .  Meter Absolute Pressure (P.,,), In. Hg: 

( P b  + AH/ 13.6) - - 
Smck Gas _. Vclociry . . (v,), frhnin: . I : , .  

. .  
Stack Gas Absolute Pressure (P,), In. Hg: 

Cross-Sectional Area of Nozzle, (A,,), f?: 

Duration of the Run (e), minutes: 

Isokinetic Percentage (I), %: I 

528.7 

0.986 

126.80 

5 5 3  

29.97 

1.721 

29.85 

0.00054 

1 8 0  

98.5 

5 9 8  .. 5 9 8  

583.5 610.5 

0.986 -. 
0.986 

131.29 136.38 

5 5 5  5 5 4  .. - 

_ _ _  - - .  . - 
29.98 

~. 
1.772 

29.83 

0.00054 

1 8 0  

100.0 

30.07 _ _  . * :  >. .--. .. 
:... 2 .. . . . . .  

1,821 
.,.T- e.. ... I . 

29.92 

0.00054 

1 8 0  

101.4 

1. Calculated from Ihe Equation:' 

where K, = 0.002669 
. I = rr, * 100 * ((K, * v,) + (v,/T, * y * pm))i/(e * v, * P, * A.) 



.1 Source Test Report: .. 
TAC - CATALYST HUDSON, ANDERSON,CA I__ -_ __", _I _.___ - -.-- -- 

.:; ,. , .: .. .. Date' Printed: 21419 I' 
' T i ;  , .  .-. .. .. . 
. : .  , .  Galson Project# S9-072.CH ; 

. . $ * . I  

._ ._  - _-._.__. . -_" ---.- 7- - - I  - 1 

' I  

,.. 
( '  . 
- .  .. . 

. .  . . - 
I 

.~ 
.. .. .- . .. . , .  - 

':. , Run: #1 -, Run: #2 : . ~ 1 . .  Run: #3 

Dry Basis Wet Basis Dry Basis Wet Basis . Dry Basis Wet Basis 
36 16 '% . - 

i 
i 

I 

co __ . . _. . . . .. . - ..-- 0.0 

12.58 15.3 12.51 ' -' 15.3 . -12.51 

.. . .- .. 

4.80 5.0 .4.09 . , 5.8 4.74 

- .. . 
0.02 0.0  0.02 0.0 0.02 

. .  

78.9 -,:. 64.48 
. .  

65.36 .- --  . 79.7 --. 65.17 
.. _. 

.. . . 

. -- 
1. Calculated from the equation: 

2. Calculated from the equation: 
Molecular Weight = 0.44*(%C02) + 0.32*(%02) + 0.28*(%N1 + %CO) + 0.18*(%H,O) 

SG = Molecular Weight of Suck Gas / Molecular Weight of Air (28.95 gm/gm-mole) - 
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. .  . . . . . . . . . . . .  . . . . . .  ._^' ... -. --.ir . . .  . . . . . . .  .e * -- . .' 

. . * .  , 

. . . . . . . . . . . .  ~ ...... -.v.&% -- ... . . . . . . . . .  ._.I. ".-' . . . .  - - . . . . . .  .~ ..- 7 - 
...._.. .. . .  . .. _.. - - -  . . . .  . .  1 
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. .  ... :. , . . . . . . . .  . .  
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. . . . . . . .  . . . . . .  . .  . .  . . . . .  ̂, .___l_-_ . - .. . .  
. . .  - . .- .. . .  . . .  . .  . . .  
..i.. 

.- . 





-..?p --+-  -. - . ........ 
__-. __._ _-__.. - _  .. ....... i . .  . . ~  ~ 

: !  ... I._.."I..-. .- ......... -~ . . . _ I ,  . 
.-,; , ~ , :  : -- ..... ....... .i 

1 ,  .! : 

-# ;. 
- RY N OME"RE . .  ............ 

... . , . . .  . , . . . . . . . .  - .  . .  ID ........ ' .+...--. 
.I A uniform code was used to'ldentify ail field samples. 

(Le. 72.CH-8-Ben-A) 
FIrrt part - GTS Job number abbrevlatlon (Le. 72CH) 

Second pad - Sequential run ,number (Le. Run 6) 
Thlrd part - Parameler(s) tested for: 

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

1 , :  , '  .! 
. . . .  ... BEN - Benzene - I  

.- ~ *... i 

: CS - Crystalline Silica 

2 FORM (F) -Formaldehyde/Acataldehyde 
.I 

HC - Hexavalent Chromium 

MM - Multiple Metals Including: 
.? .I 
.! 

As - Arsenic 

Be - Beryll ium 

Cd - Cadmium 

Cr - -Chromium 

Cu - Copper 

Mn - Manganese 
Hg - Mercury , , 

Ni - Nickel 

1 

.......... 
Pb. -  Lsad 

,.. __._ . .- _-I ,-..,L _..__. -..- . . 

. . .  ~..,a>:: , .. 8.1 ; .  
. ,  'Se - Selenium 

... zn - zinc 
.. 

, .  
PAH - Polycyclic Aromatic HydrocarbonslPhenols 

.~ . .  . . .  
Faurth part - Container Identification, as defined below: 

-- . .  
A - Tedlar bag 
-. 
A - 
B .  Fil ter 

C - 
D. - Silica gel 
w e  hvde samo 1s. 
A - 
J4eravalent Chromium satno 1s - 

1 . d  

' ., . . . . . .  .. 
. .,  

. .  

Acetone rinse of nozzle, probe, and filter bell . .  

lmpinger contents and methylene chloride rinse of three impingers 

DNPH solution from all impingers 

lmpinger solutions: nozzle, probe and filter beli rinse with 0.1N 
sodium hydroxide; and filter. 

0.1N Nitric acid rinse of entire sampling vain 

A. - 

8. - 
C. - Silica gel 



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

-- ; 
A - .-:'Acetone rinse of nozzle; pmbe and filter bell 

0. - 
C. - Fi l ter  

0. - 
E - 

Nitric acidhydrogen peroxide rinse of nozzle. probe and (iller . . .  . . .  ,, .\/ * -I .. 
I '  .. 

~2:. . .  bell. 

1st 2nd, and 3rd impinger solutions and rinse' with nitric 

41h impinger solution and rinse with potassium pmangenate and 
sulfuric acid. . 

' acidmydragen peroxide . .  

F. - Silica gel 

B c l i c  Aro matic Hvd rocarbon sarnplas - 
A. - . Methanol, benzene. and methylene chloride rinse of node, probe 

and filter bell 

B. - Fi l ter  

C. - 
D. - XAD-2 resin trap 
E - 
F. - 

Methanol, benzene, and methylene chloride rinse of filter outlet, 

teflon tubing. and condenser. 

lmpinger #1 contents and the methanol, benzene, and methylene 

chloride rinse of this impinger. 

Contents of 2nd and 3rd impingers along with methanol. benzene, 
and methylene chloride rinse of impinges and connecting 

glassware. 

. -  

G. - Silica gel 

._ . .  ._ . 2  . -  
. . . .  -. _.~- . - - .... . . . .  . .  

. -  

. , - .  .... , - . .- 
. .~ .. . .  - 

. .  ., . . . ~  
MDL - Mlnimum detection limit 

PPbv P parts per billion by volume ' 

M. uG .. 
gm G I grams 

See specific reports for all other abbreviations. 

. .  micrograms .... 

.... . ._ . . . .  

. .  . . . . .  . .  
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. .  ison 

.. .. _ _  _-..I -. -. . .  
Sample ID Lab ID 

Test #4 132 
Test #5 135 
Test #6 136 

Blank .- - . .I41 . 
I .  

hnical Services. Inc 
2118 Betkdey way 

Td: b11348.0389 
Roject vame: FAC - CalaIyst Hudson 

_ .  Roject No.? S9-in"i.CH .-: .. 
h k d  a 9 4 7 0 4  

..... 
Blk-Correct .  

.. - , _ _  _ _ _ .  - 
Sample Date Tare (em) Final (em) .Difl. (em) Dil l .  (em) 

. 9 / 8 / 9 0  -. -109.1832 .109.1843 0.0011 . '  N A . ' , ? . .  
9 / 8 / 9 0 ,  1 0 3 . 4 1 i 1 .  103.4238 0.0087 0.0076 ' 

9 / 8 / 9 0  103.6253 103.6321 0.0068 . 0.0057 . "  

9 / 8 / 9 0  106.3712 106.3774 0.0062 0.0051 "' 

. . _. . 
FAX (4i5) 848-0838 

- 

. .  - - .  . . . . . .  . . . . . . .  . _  . _  . .  

Note: The samples were. col!ccpd, using the EPA Multiple Merals Sampling Train . . .  * .' . .  * .. .'. :: .... . . .  
I. , ; ' .  r 

Method: EPA Multiple MelalsICARB 5 
Date : 9/20-21/1990 

Reviewed: M. Ludwiczak 

: , ' a  

',.. 1 ,  ' . . - '  ' . .  .:.I 

. 1 .. .. .,:. ..,? ,; 

, ,', - . , ( _ , )  ~. {,:" '< . .', .,: I . - =  .... . - 
Analysl:  K. Acquiswpace .~ . > . I d  .'L 

. .  . .  . ~ .  :., .. . . . .  *. .,:,*. ,.<>.d . I %  . ., . .  .I ~ . *  



i 
! 
, I  

! I  . ,  

! 

I 
! 

. . . . . . .  <I . . . . . . .  I .  Blk-Correct .  . . . . .  . -  .p ; 
Sample ID Filter ID Sample Date Tare'-(Em) Final '-(em). .-'Diff. (em) ~ i l f .  .-( 6) 

0.0865 . ,. 
191 9 / 8 / 9 0  0.4964 . '  0.5736 0.0812 0.0802 ~ 

0.0010 NA.  :..: Blank . 186 . 9 / 8 / 9 0  0.5119 0.5129 ;, 
Test #4 - 183 . 9 / 1 / 9 0  0.5068 
Test #5 

Test #6 189 9 / 8 / 9 0  0.4948 - 0.5896 -- .~ 0.0948 .. 0.0938 

0.5943% .. 0.0875 1. .... 
. ~- 

, 
..... . .  -_  . r .  . 

- ._- . . . .  I .  . . . .  
9 '  . . . . .  

.. 
. - . . . . .  

. . . . . . .  . " 
. .  U' 

. C - ..... .-+-- ..................... & .- . .I- - . .  *. .... .. .._._ ............. . .... 
... 

. . . .  
, ..,. I .,.: ..'e- ..-.. r ?A ...IM..'L ~ r- ~' .,? 1' ....... 

; ' Note: The samples. weid  cdlected 'using . the  EPA- Multiple Melals Sampling Train. 

I 
I 
i 

r . .  



Lab ID: 
Client ID: 

, _ ,  - .. . . - -  
, .- A .. - . . ,,:.. ~ . ,  . .  . .  .. .. . _. I 

520031 520032 520033 .: 520034BL --. . -bETfXD 
72.W- 7 2 . - d ' 7 2 . w  72.- m 

(0.001 <o . 001 <0.001 <0.001 <0.001 
0.004 0.006 0.003 <0.001 <0.001 
0.058 0.057 0.060 t0.002 . 0.003 
0.049 0.047 0.047 <0.005 <0.005 
0.17 0.12 - 0.13 0.022 0.002 
4.3 0.25 0.41. <o .02 <0.02 

0.012 0.012 0.012 to. 008 <0.008 
(0.01' (0.01 <0.01 <0.01 <0.01 

. . .  
0.027 0.018 ' 0.019 . .  <0.001 . ' <0.001 

0.0029 <O .0013 0.0013 t o  .0011 <O .0006 

1.4 0.60 0.59 0.034 1.6 

- Less Than - Greater Than - Not H i c a b l e  
- Not Detectable - Not Specified - Milligrams 
- Liters 
- Cubic Meter - Milligram Per Cubic - Pacts Per Million - Microgram - Nanogram 
-Blank . 



. .. . 
. .  
1 .  



, ... I, ... . . . . .  -- . ~. . . .  - ,.. 
I. ~ . . . .  ._ . .  . . . .  . . . .  - . . . . . . . . . . . . . .  (.. .. . _. 

_. . . .  I .. . .  I - 
I 

cc"s=+h-c " -_ ..... l?WaIcr.J . .- -:. .- ~ . .  . . . . . . . . . .  . .~. 

I -1eID M I D  AVEZaREG .; AEFlElRCG :WEIcxPQLING BIAMtCCWXEClEDG 

a i 4 ( D - C  J20465 48.9523 48.9562 0.0039 0.0030 
CIS- J204668L 51.9678 51.9607 0.0009 m .. . .  

! 

I . .  
. . . . . . .  ... .-.. . .  I . . _ ;  * . . .  . . . .  _ -  

! '  

. ._.. .._ - ._ ....... 
Methohis)': C7+RB 5.4.3.1 

( < I  - Less ?ban Fwtnotes: 
( > I  - Greater lhan 
M - N o t W i c a b l e  
EID -Not&tectable 
NS - Not Spc i f i ed  . . .  
K; - Milligrams. * \ ,  &tteh' by: -&, pp -; 
L - Liters - '  W r d  by: L;z/3cdE.3.Lr, 
M3 , - Cubic e t e r  Date: l a m - 1 9 9 0  K;m - Milligrams Per Cubic Meter 
PPM - Parts Per Million 
us -Micrcgrarm' 
k -Nanogranrs 
G - G c ~  

- ...... W -Wei+t Page 1 of 2 . 

.* -. 
. . . .  .. 

. . . . . . . . .  
.~ _,._ . . - ,_ _ _ ,  ~. . I .  

.~ - 
. . . .  . .  - . .  .~ . . .  . . .  

. . . .  

A cwmn 01 GaIson Tecnncal Servces. Inc 



., . . .  .. - .. . .  
0.051 ' . - f  0.082 . o,& . . <0:003 

0.003 0.003 <o -001 
- . . .  - -- :-. 

0.003 

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

. . . . .  . , . . . .  

. . .... - . . . . . . . . . . . .  .._ . .  -- .. -_ ._. - - . . . . .  - . .  . . .  . . .  ... . . . . . .  . .- ..- . .  . ......... - . 1 . ~  . 
... . .  . .  . -  

- .  

.' # 

I ,- 
I-. .- 

... 

. . . .  
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. . .  . TRACE ORGAMC ANALYSIS . . . . .  . .  

. IN 'MM.5 TRAINS, FOR . . . . .  - . . .  
L.1.. -9 .. , .; .._.__.. .,-f 

% ! , ' I  ;,:* 1 ' j r .  .--: I . , .  , . 

- - 1 . , .._-. '. 
. J GALSON . .  TECHNICAL SERVICES ~ _ I  . . . .  

. . . . . . . .  .,.-.., - ...,' . .  . .  
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. . .  _ " .  _.__! _-" * . . d  . . - .  . . . . . .  _. . .  A,., 

. . -  . . . . . . .  -... n .  I. . .  . .  3-2  Y." .cr.-...;2 ... 1.. . .  .2 . 
...... L . ,  ' .. . . % % a  ... . I X .  .,,... .2,i -&".I. .+_ :I; *:::::-. - .i ' - 
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A report by .. 
. .  . - _-I .... ..r ,c 

c ,.a ... _ .  

ZENON ENVIRONMENTAL LABORATORIES . ~:: ..:=c 7 ::GL 2 

. . .  . .  . -  ^. . Burlington, Ontario . .  : i . , .  ,:,>..,,. .... -2 
.. . . . . .  " . ,  L7L,  5H7 . - .  

,* ~ . _ . I  ....- 55.55 . . .  North Service Rd. . .  ._ . . . . . .  2: ...... .T . . . . . .  _., . I . .  . >.,*. . r - - .... .- 
. . . . . .  .-. 

. . . .  . . j . ' . '  

November 12, 1990 
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3.0 Analytical Results 

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

&I sites were determined to contain high levels of naphthalene in the samples, with high levels 
also being found in the field blank and occasionally in the method blank, which contained XAD 
2 resin. As a result of these fmdings and the shared concern regarding the source of the high 
naphthalene levels, a n o n  undertook several experbents to determhe the cause and to ensure 
that no cross contamination was occumng during the sample processing in the 
laboratory.Expexhents were c h e d  out with several portions of solvent spiked with mg levels 
of naphthalene and processing through the solvent evaporation steps in conjunction with an equal 
number of blank porrionr of solvent No pace of crossantamination could be determined, even 

'though the design was such as to encourage evidence of that A'review of the cleaning procedure 
for the resin indicated that immediately after cleaning, no naphthalene was found, but on 
sanding at r&rn temperame, and st~red according to the CARB protocol, naphthalene started to 
develop within a few days and increased over rime. IC should be noted that this phenomenon is 
not related to adsorption from the laboratory air supply, but is a result of resin degradarion. This 
would indicate that, during the t h e  after the resin i5 shipped to Galson and before and during 
sampling and transportation back to the labo~tory, production of naphthalene may be possible 
and become a major contributing factor .in the analysis of this parameter Currently we are 
investigating alternaave suppliers to replace our historical supplier of XAD-2 resin, in order to. _. 
evaluate whether different manufacturers produce different quality o f  resin in regard to 
naphrhalene production. It would appear from OUT studies that the protocol for resin preparanon 
gnd storage in the CAREi methodology does not preclude the.problems of high naphthalene 
blanks which are being genemted within very short time b e s  after resin cleaning. 

, 



I.. . - .  . .  
. -.~. . , .... 
... . 

Site 72.CH (Table 3.4) 

In the samples from site CH. all presented with high positive levels of naphthalene in the range 
of 25oO-4200 pg total. In addition, samples CH 1;2 and 3 contained low and sub-pg levels of a 

. 

. range . of PAH including phenanthrene, .fluoranthene, pyrene, acenaphthylene, 
benzo(b)fluo&thene and benzo(k)fluomthene. Sample CH-B contained only naphthalene at 
significant levels. The method blank contained a very low level of naphthalene. but was found 
to be free of other PAH. The recovery of the field spike ranged &om 70-100% The analysis of 
phenols on these samples indicated a positive, level of phenol in all the samples analysedThe ' :J 

level ranged from a low of 12 pg in the field blank to 340pg in sample CH-2.One.of . . . the . - 3 .  .. . 
samples. CH:1. also presented with a positive result for 2.4-diniuophenol. The method blank -.- : 

.. 
, , 

' 

. . _ _  " : e  .. _ _  ~ ,. . - . -  , .. contained no positive identifications for any of the target phenols. .. 
. .  ., . .  . .. - 

.. 
. . .  . . .  



C- INFORMATION 
N m :  GALSON TECHNICAL SERVICES 

z-en 
Client ID: METHOD 72CH-l-PAH 'IZ-CH-ZPAH 72-CH-3-PAH B W - P A H  

LnbID: BLANK 02212490 OnlYPO 02212690 02212790 

MDL Unlk 

0.025 Ug 039 
0.025 C 

0.025 C 

0.025 C 

0.025 C 

0.025 . C 

0.025 C 

0.025 C 

0.025 C 

0.025 C 

4200 
1.6 

0.87 
0.5 
1.5 

0.17 
0.47 
0.46 
0.05 

0.035 
0.66 0.025 C 

0.025 . C  0.35 
. 0.025 c . _. .c 

0.025 C 

0.025 . C  C 
0.025 : . c ' _ . I _ , . '  < 

dlOAcenaphlhac . . . ', - . . . . . .  ... 70 
SURROGATE RECOVERIES 

d10 Anthracene . I. i , .  . . . . . . . . . . .  ..,-. .. ..6S . -..':.. 60 
72-" L - ' L - . '  62 .. , . ,.' JCS1 .-_- 1. 

d12 Chysnc 
d12Be&(a)pyrme . ..'.C :. . . . . . .  .- r 1:; -/*& 

- .  

C . .  

9. 

. . ~ I .  . . . . .  

2800 25M) 
1.6 1.0 

034 0.14 
034 0.47 
13 1.2 

0.13 0.13 

05 1 0.32 
0.44 0.18 

C C 

C C 

2900 
C 

C 

0.19 
03 1 
0.05 

C 

C 

< 
C 

0.78 
039 

C "  

< 

C 
. c  

. . .  . 100 
; .... 14 I. ~ 

. -  
24.€-Tridrlorophenol .- 0.1 
2.4-Dimcrhylphmol 1.0 
24-Dimphenol 1.0 
2.d-Dichlomphnol 0.1 
4.6Dinim-ouaol 0.2 
ZChlc70phnol 0.1 
bChlc~o-3-mclhylphno1 0.1 
2-Nimphenol 0.1 

Pexuac.Uorophrnol 0.2 
Phenol 0.2 
SURROGATE RECOVERIES 

4-Niuophrnol 0.5 

d3-ll-Dichlornphenol 

. < .. 

C 

C 

C 

C 
C 

C 

< 
R 

....... . . . . . .  
5 
: 5 , . 
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'I < 

. - .  L_ 

< 
C 

< 
C O Z  

C 
C 

150 

63 122 

_..: 'm 
63 

. . .  .: . . .  . - *  

, IC / .  

. .  
< 
C 

1. '< 
4.17 

C 

< 
C 
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C 

C 

340 

93 

. . ,. 
C 

. < *  
. .<" .C . 

< 
< 
d2 

C 

C 

C 

C 
84 

84 

" ..... . . . .  
I ....... - il ... _ _  

. .  I * c .  . .  .-:* ... I .. 
.2:.::*, c : i..:: .. 

C 

C 

< 
C 
.z 
C 

< 
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SILICA GEL ANALYSIS REPORT 

Project Name: TAC - Catalyst Hodion 
Pmjest No.: s 9 - 0 7 2 . c ~  

Sample ID Lab ID Sample Date Tare (ern) 
Blank I 1428 I 9 / 8 / 9 0  I 300.0 

Tut U1 (Hc) 
Tut  #2 (HC) 
Tut U3 (HC) 

TCSI #I (PAH) 
Test I 2  (PAH) 
Tut U 3  @AH) 
Tut U 4  (MM) 
Tut U5 (MM) 
TUI U6 (MM) 

1367 

1380 

9 / 6 / 9 0  
9 / 6 / 9 0  
9 / 7 / 9 0  
9 / 6 / 9 0  
9 / 6 / 9 0  
9 / 7 / 9 0  
9 / 7 / 9 0  
9 / 8 / 9 0  
9 / 8 / 9 0  
9 t E't9 0 

300.0 
300.0 
300.0 
300.0 
300.0 
300.0 
300.0 
300.0 
300.0 
300.0 

I I Blk-Correct.1 

351.8 
334.5 
344.8 
348.0 
359.6 
350.8 
339.2 
339.2 
327.9 
353.5 

39.2 39.2 
39.2 39.2 
27.9 
53.5 53.5 

. . ,... , 
..* . , I .  .. I ,- ~ 

, 
= I C . .  , ;..-.> - . .  T I . .  . .  . .. 

Note: MM-Multiple Metals Sampling Train 
PaR-Condansabie Particulate Sampling Train 

Method: CARB4 
Datc : 9/20-21l1990 
Analyst: K .  Acquirtnpace 
Reviewed: .M. Ludwicznl: 
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Chuck Sassenrath, PE .................................................................................. Consulting Engineer 

David Galson, PE ......................................................................................... Department Manager 
Mark Ludwiczak ................................................................................................ Project Manager 
Dale Roberts: ........................................................................................ Environmental Engineer 

Robert Ramer ........................................................................................ Environmental Scientist 
Richard Partlow ................................................................................... Environmental Scientist 
David Stewart .......................... : ......................................................... Environmental Technician 

Kyle Acquistapace .......................................................................................... Laboratory Analyst 
Ed Stuber ................................................................................................ Laboratory Coordinator 

John Coburn ................................................................................................................. President 
Rod Thornson ...................................................................................................... Project Manager 

Henri Huneault ......................................................................................... Head, GC/MS Services 
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