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Mr. Steve Petrin 
The Timber Association of California (TAC) 
1311 I Street. Suite 100 
Sacramento, CA 9581 4 

Re: Source Emission Test Report 
Georgia Pacific, Fort Bragg, CA - TAC Site 86 
Wood-Fired Boiler #3 
Galson Project #S9-072.GP 

Dear Steve: 

Enclosed are the results of the source emission testing performed on the wood-fired boiler 
#3 at the Georgia Pacific facility in Fort Bragg, California. Testing was conducted by Gaison 
Technical Services, Inc. from July 13 to 18. 1990 and from November 3 to 4. 1990 to 
determine emissions of the following pollutants: 

formaldehyde/Acetaldehyde 
Benzene - Particulate matter - Metals (12: inc!uding hexavalent chromium) - Poiycyclic Aromatic Hydrocarbon (PAHs: 16 compounds) - Crystalline Silica 

In addition. exhaust gas carbon monoxide (CO), total hydrocarbon (THC). oxygen ( 0 2 ) .  and 
carbon dioxide (COz) concentrations were continuously monitored throughout the testing. 

The primary purpose of the test program was to develop emission data in support of Georgia 
Pacific's AB2588' reponing requirements. Georgia Pacific was designated by the Timber 
Association of California (TAC) and the California Air Resources Board (CARB) as one of the 
sites to be tested for the pooled testing program. Emission data collected at this site will be 
utilized to satisfy the AB2588 reporting requirements of other similar facilities which are 
participating in the program. 

Art Owens and Dyarl Burns of Georgia Pacific were present to coordinate testing activities 
with the boiler operations. Chuck Sassenrath. P.E.. representing the TAC, was also present 
to observe the testing. No representatives of the Mendocino County Air Pollution Control 
District (MCAPCD) or CARB were present. 

'. Air Taxica 'Ha1 Spars' Inlarmarion and Assessmenr A a  at 1987. 
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Sourca Test Repon 
T l r n k r  Azoccisllm 01 Calilomls . Geoqia Pacl(lc (TAC Sile #6) 
Gakm Pmjm No. 59072.0P Pnge 2 

The Georgia Pacific facility is equipped with three wood-fired boilers. Galson tested the 
Riley Stoker wood-fired boiler (#3), which was installed in 1982. The boiler has a rated. 
capacity of 140,000 Ibs/hr of steam (at 500 psi and 725 OF). However. the boiler' is 
normally operated at 60.000 IbJhr of steam, at 400 psi and 700 OF. and Is typically fired 
with redwood bark. 

Boiler exhaust gases are passed through a wet scrubber to control particulate emissions and 
are then discharged to the atmosphere through a 66-inch diameter sta& approximately 70 
feet above grade. 

During the test program, boiler steam production ranged from 109.000 to 126.000 Ibslhr. 
In July, the boiler was fired with fir during Tests 1. 2 and 3 and redwood during Test 4. 
Redwood bark was used to fire the boiler during the November testing. Boiler operating data, 
including furnace draft, fuel feed rates, and the pressure drop across the wet scrubber were 
logged by plant personnel during the testing. Steam flow rates, feedwater flow rates and 
steam drum levels were continuously monitored on strip chart. records by the facjlity. These 
data are presented in Attachment 1. 

Testing was performed in accordance with California Air Resources Board (CARB) and 
Environmental Protection Agency (EPA) methods, as summarized below: 

Formaldehyde/Acetaldehyde CARB 430 

Benzene CARE 410A 

Metals (1 l)*/Particulate EPA Draft Method3/CARE 5 
Particulate CARB 5 
Hexavalent Chromium CARB 425 Draft4 
PAH (16 Priority Compounds) 

Crystalline Silica 

co, THC. co2, or 

CARE 429 

CARB 5 (Modified)lNIOSH 7500 

CARE 100 

In July the boiler emissions were tested for metals, particulate, formaldehyde. 
acetaldehyde. benzene and crystalline silica. Further testing was not conducted in July due 
lo problems encountered with an adjacent emission plume descending on the test platform. 
In November the boiler was tested for hexavalent chromium, PAH's and particulate 
emissions. 

Testing for each parameter was performed in triplicate. with the exception of the CO. THC, 
COz and 02 concentrations. which were monitored continuously during all tests. 

'. 
'. Dated August 28. 1989. 
'. Dated July 10. 1990. 

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



, i n  July, particulate emissions were determined in accordance with CARE Method 5 
procedures using the front-half fraction of the metals sample (i.e.. filter and rinse) prior 
to performing metals analyses. In addition, a single, condensable particulate sample was 
collected in the back-half fraction of the crystalline silica sampling train (test 3) and was 
analyzed per CARE Method 5 (section 4.3.1). The condensable particulate emissions were 
assumed to be constant throughout the metals testing. 

In November, a single front-half and condensable particulate sample was collected and 
. analyzed per CARE Method 5. These particulate emissions data were assumed to be constant 

throughout the PAH and hexavalent chromium testing, conducted in November. 

< 

I 

Sampling ports were located in the 66-inch diameter stack at a point approximately 40 feet 
(7.3 diameters) downstream of a flow disturbance and approximately 15 feet (2.7 
diameters) upstream of the stack discharge. A preliminary velocity/cyclonic flow traverse 
of the stack was conducted in accordance with CARB Methods 1 and 2, and confirmed the 
acceptability of the test site (Le., cyclonic flow was not present). The cyclonic flow 
measurements. traverse point locations and a stack drawing are presented in Attachment II. 

All test equipment was calibrated either prior to, or during use in the field. The CO, THC. 
COz, and 0 2  monitors were calibrated with cylinder gases of known concentration 
immediately before and afler each test period. The dry gas meter/orifice modules were 
calibrated immediately prior to and following the test program. Pitot tubes were also 
calibrated prior to use in the field and were visually inspected for damage during the test 
program. All thermometers, thermocouples, and temperature read-outs .are routinely 
calibrated at six-month intervals. or immediately following any 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 
field data and calculations are presented in Attachment V. Emission data is expressed in 
concentration and emission rate units in Attachment V. Laboratory data are presented in 
Attachment VI. 

AS presented in Table 1-, formaldehyde and acetaldehyde concentrations averaged 0.41 7 ppm 
and 0.132 ppm at 12% COz. respectively. Benzene .emission concentrations averaged 
1.27 ppm at 12% COz. The moisture content of the stack gas was not measured during these 
tests, but was calculated based on saturated conditions. The stack gas was saturated or 
nearly saturated during all the tests where the moisture content was validated. The 
calculated moisture content of the of the stack is slightly higher than was measured during 
other tests due to slightly higher stack tempertures. 

Particulate a nd Meta Is Fm issions; 

Referring to Table 3, total particulate emissions collected in July averaged 0.032 grldscf at 
12% COz. Condensable particulate was collected in the crystalline silica sampling train and 
accounted for approximately 30% of the total particulate emissions. 



Sou- Tosr Repart 
Timber AM0jrni.m 01 Celilmia ~ Georgia PesHlc (TAC Sh 16) 
G&on Pmied Ne. SSO72.GP PBge 4 

in July, front-half particulate emissions measured during Test 4 were approximately 60% 
higher than those observed during Tests I and 2. which may be related to the different fuel 
used during Test 4 (ie; redwood as opposed lo fir). The results of the particulate test 
conducted in November (Test 4N), which was also tested while the boiler was fueled with' 
redwood sawdust, indicate that front-half particulate concentrations are approximately 
50% greater for redwood than for fir. 

Total particulate emissions collected in November measured 0.0274 gr/dscf at 12% Co2. 
which is comparable to the July test results. ' However, the condensable fraction contributed 
less than 4% to the total particulate emissions in November, compared to 30% during July. 
This may be due to using a fir fuel in July and redwood in November, but this correlation 
does not necessarily imply cause. The front-haif particulate data measured in July were 
used In calculating the hexavalent and total chromium emissions rates presented in Table 5. 

The metals data presented in Table 3 are blank-correded. The metals with the highest 
average emissions (relative to front-half particulate) were: zinc (6,200 uglgm), 
manganese (1,990 uglgm), arsenic (565 uglgm). copper (558 ug/gm) and lead (302 
uglgm). Beryllium and selenium were not detected. 

The blank sample contained some of the metals of interest (i.e.. chromium, lead, manganese, 
and zinc). However, the levels in the blank were low with respect to average sample 
quantities (Le.. less than 35 percent). 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. 

. .  and Total 

Referring to Table 5. hexavalent chromium was not detected during any of the tests. Total 
chromium however, was detected in all three tests and averaged 74 uglgm of front-half 
particulate. The particulate quantities in Table 5 were calculated from the particulate grain 
loading measured during the particulate Test #4N, corrected for sampling volumes and COZ 
concentrations. 

As presented in Table 6, only two compounds that are identified as carcinogens5 were 
detected. These were benzo(a)anthracene which was detected in Test 2 and 
benzo(b)fluoranthene detected in Test 3. 

Referring to the laboratory results (Attachment VI), the Test I sample detection limits 
were ten times higher than the other samples, because a 1 0 3  dilution was required to 
quantify all compounds. 

A problem occurred with the Test 2 sample which was mistakenly concentrated to dryness 
during extraction causing a low recovery of the surrogate standard (2-fluorobiphenyl). 
This potentially introduces a negative bias, where true concentrations may be hiaher than 

l 

- 
the concentrations reported. However, the compounds detected in Test 2 are comparable in 
magnitude to concentrations measured in Test 3. 

~~ 

5 As idenIili6d in Appendix A-1 01 the AB2588 Emission Inventory and Crireria Guideiinis 
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source l e a  Repmi 
Timber Associalion of Calarvnla . Georgia Paciilc (TAC Sde #S) 
Galson Pmjsa No. SOO72.GP P W  5 

Relatively high levels of naphthalene were determined to be present in all three samples as 
well as the field-blank6. The amount of naphthalene present in the field-blank was higher 
than in the Test 2 sample. The naphthalene data should therefore be interpreted with 
caution. Although the source of the naphthalene is not known, it is suspected to be an 
impurity and/or a by-product of the break-down of the XAD-2 resin7. Blank quantities of 
the other PAH compounds were either below detection limits. or low (Le., less than 10 
percent) relative to sample quantities. . 

As'presented in Table 7. quartz was measured at a concentration of 2.4 mg/gm of front-half 
particulate. Cristobalite and tridymite emissions were below detection limits during the 
test. 

CO and THC data are presented in Table 1 through 7. The CO emission concentrations ranged 
from 580 to 2580 ppm. and THC (as methane) ranged from 16 to 188 ppm. Emission 
concentrations of CO were significantly lower during the November test program than 
during testing in July. The highest THC concentrations correspond to the highest CO 
concentrations. and the lowest THC concentration correlates with the 'lowest CO 
concentration. which is to be expected as the combustion efficiency fluctuates. 

General: 

Other than noted. no sampling problems were encountered during the test' program. 
lsokinetic sampling conditions were maintained during the particulate. metals, hexavalent 

. chromium, PAH. and crystalline silica tests, with isokinetic percentages within the 
allowable 100 C 10% during all tests (refer to Attachment V). Calibrations of the monitors 
performed before and after each test period were in agreement (within 3 percent). 

It has been a pleasure working with you and with the plant personnel on this project. If you 
have any questions, or need additional information. please do not hesitate to call. 

Sincerely, 

f l k  w 4 y  
GALSONIECHNICALSERVICES, INC. 

L 

Guy Worthington 'David Galson, P.E. 
ENVIRONMENTAL SCIENT 
A s s l s f "  DEPARTMENT MANAGER 

DEPARTMENTMANAGER 

rev: 

'. 'The lield blank sample contained 41 pg of naphthalene. while the Tests 1. 2. and 3 samples mnfained 
between 5.5 and 1200 pg per sample (refer Io the laboratory data presented in Attachment VI). 

'. XAD is 1.4-divinyl benzene; 1.2-divinyl benzene (an impuriry) can react lo  form naphthalene. 
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Attachments: 

I a h u  
Table 1: Summary of Test Results - Formaldehyde, Acetaldehyde Test Data 
Table 2: Summary of Test Results - Benzene Test Data 
Table 3: Summary of Test Results - ParticulateIMultiple Metals Test Data 
Table 4: Summary of Test Results - Particulate Test Data (1 1/90) 
Table 5: Summary of Test Results - Hexavalent and Total Chromium .Test Data 
Table 6: Summary of Test Results - PAH Test Data 
Table 7: Summary of Test Results - Crystalline Silica Test Data 

Attachment I: Process Operating Data 
Attachment I I :  Stack Configuration And Traverse Point Locations 
Attachment 111: Sampling And Analytical Methods 
Attachment IV: Calibration Data 
Attachment V: Field Data And Calculations 
Attachment VI: Laboratov Data 
Attachment VII: Project Personnel 

File: 72.GP R-n 
Dik SW2.GP 
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Source Test Repolt 
Timber Assyiation of California . Georpia Pacific (TAG SiIe 16) 
Galson Project S9472.GP 

Table 1: Summary of Test Results - Georgla Paclflc 
Formaldehyde and Acetaldehyde Test Data 

Test ID 5 E 7 Average 
Date 7118190 711 8/90 7 /18 /90  
Test Times 0900-0945 1005-1050 11 11-1 156 

Steam Flow (Ibshr) 114.000 11 6.000 . 117.000 115.667 
Flow (ACFM) 103,733 102.933(a) 102.133 ' 102,933 
Stack Gas Temperature ('F) 161 162(a) 163 162 

Flow (DSCFM) 60,186 58.950(a) 57.713 58.950 

C02 (%. d y  basis) 11.0 11.0 11.8 11.3 

Fbw (DSCFM, @l % CO2) 55 ,171 54.038 56.751 55.320 

CO (ppm. dry basis) 1,490 1.140 1,550 1,393 

Stack Gas MoisNre Content % (b) 32.6 33.4 34.2 33 

Oxygen (%, dry basis) 10.0 10.3 9.4 9.9 

N i t r w n  ( O b ,  dry basis) 78.9 78.6 78.6 78.7 

THC (ppmv. as methane. dry) 43  39 48 43 

Formaldehyda Ernlaalona: 

(ppm) 0.224 0.770 0.165 0.386 
(ppm@l?/.C02) 0.244 0.840 0.168 0.417 
(mgdsun@ 1WLOz) 

Acetaldehyde Emlsilona: 

0.305 1.048 0.209 C.521 . 

(ppm) 0.112 0.207 0.046 0.122 
(ppm@i%.C02) 0.122 0.226 0.047 0.132 

0.224 0.414 0.086 0.241 (mq/dwm@l2%CO2) 

Nats: MendDcioo Carny APCO defines standud condinonr a3 68.F tOmpe(mm M d  1 mmorphore prossure. 
Refer 10 Anachment V fw detailed salcYlalion3 and rolultl Prerented In OncanValion and mas3 smirrion m e  uniu 
Dam are blank-corrected. 

(4 Avolaw valuer. baaed on Test 5 and 7 resuitl. 
lbl Calculated baaed on sawraced condition. st imck tempwsu~o w d  prwsurs 



Source Test Report ' 

Timber Association of California - Georgia Pacific (TAC Site 16) 
Galson Project S9472.GP 

Table 2: Summary of Test Results - Georgla Paclflc 
Benzene Test Data 

Test ID 5 6 7 'Averaga 
Date 7/18/90 711 8/90 7/18/90 
Test Times 0900-0945 1005-1 050 1 1 1 1 - 1 156 

Steam Flow (Ibshr) 114.000 116.000 117.000 115.667 
Flow (ACFM) 105.733 102.933(s) 102.133 102.933 
Stack Gas Temperature ('F) 161 162(a) 163 162 

Flow (DSCFM). 60.166 58.950(a) 57.713 58.950 

CO2 ( X .  d y  basis) 11.0 11.0 11.8 11.3 

flow (DSCFM, @ r %  CO2) 55.171 54,038 56.751 55,320 

Slack Gas Moisture Content. % (b) 32.6 33.4 34.2 33.4 

Oaygen (%. dry basis) 10.0 10.3 9.4 9.9 

Nitrogen (%, dry basis) 78.9 78.6 78.6 78.7 

CO (ppm. dry basis) 1,490 1,140 1.550 1,393 
THC (ppmv. 8s methane, dry) 43 39 48 43 

Benzene (ppm) 1.50 1.70 0.30 1.17 
Benzene ( p p m l  m&O2) 1.64 1.85 0.31 1.27 
Benzene (vpldscm@lZ%COZ) 5.308 6,016 990 4,105 



Source Test Repon 
Timber Association 01 California - Georgia Pacific (TAC Site L6) 
Galron Project S9-072.GP 

Table 3: Summary of l e s t  Results - Georgla Paclflc 
PartlculatelMultlple Metals Test Data 

CO (ppmv. dry basis) 1,550 1.380 2.580 1.837 
THC (ppmv. as methane. dry) 7 9  48  88  7 2  

Front-half (FH) PM (mg) 93.9 83.4 161.7 113 
FH PM (gr/dsd. @12%CO2) 0.0184 0.0181 0.0287 0.022 
BH PM (gr/dsd, @l2%CO2) 0,0105 0.01DS 0.0105 O.OlOS(a) 
Total PM (qr/dsd. @12%CO2) 0.0289 0.0286 0.0392 0.0322 

Meta l t  Emlrrlonr (pglgm, of FH PM) 

Arsenic 71  4 875 105 565  
Beryl l ium 1111 11 21 [GI 0 
Cadmium [ I11  [ I21 12  8 
Chromium 7 5  48  99 7 4  
Copper 586 6 1 2  476 558 

Manganese 3.41 0 1.200 1,360 1,990 
Mercury 1 6  23 15 1 8  
Nickel [a51 1961 7 4  5 5  
Selenium [1101 11201 [e21 0 

Lead 2 6 6  276 365 302  

Zinc 6.270 6.700 5.620 6.200 

Test ID 1 2 4 Average 
Date 711 2 / 9 0  7 /12 /90  711 6 /90  
Test Times 1027-1251 1452-173 6 1005-1228 

Steam Flow (Iblhr.) I Fbw (ACFM) 
Slack’Gas Temperature (‘0 
Stack Gas Moisture Content (%) 
Flow (DSCFM) 
Oxygen (%, dry basis) 
C 0 2  (%, dry basis) 
Nitrogen (%. dry basis) 
Fbw (DSCFM. @1% C M )  i Volume sam led I13 

11 6,000 
83.726 

1 5 4  
26.73 

53,513 
7.9 
13.2 

‘78.9 
58.864 
71.43 

112.000 
77.323 

152  
25.82 

50,245 
8.2 
12.8 
7 9  

53,595 
66.73 

109.000 112.333 
11 1,126 90,725 

158 155 
28.62 27.06 

68,581 57,446 
9.9 8.7 
11.4 12.5 
78.7 78.9 

65,152 59,204 
91.61 

I 1  

la1 

Indicarea mat sample quantitiaa were b e l a  me doledon limir. 
Average Values are indicated PI zero if all mree sample: are below me deledon limit “on-detactable 
quantilisr are mvnld as 112 of me detection limit if any of VI. :-pies contain dw.cmble quantilier. 
EH PM data were derived from the analysis of ma bacChsl1 of me Tell 3 (crystalline &ilia) impling uain 
lme rampfa). 



Source Test Repon 
Timber Associalaion 0 1  Calilomia ~ Georgia Pecific (TAG Site #6) 
Galaon Project S9-072.GP 

Table 4: Summary of Test Results - Georgla Paclflc 
Particulate Emlsslon Test Data (11/90) 

. ~~ 

Slack.Gas Temperature ('0 1 5 5  
Stack Gas Moisture Content (x) 28.2 

63.013 
9.9 

Flow (DSCFM) 
Oxygen (X. dry basis) 
C 0 2  (%, dry basis) 10.7 

Fbw (DSCFM. @12'/. CO2) 56.187 
.Volume Sampled (DSCF) 40.55 

Nitrogen (%. dry basis) 79.3 

CO [ppmv. dry basis) 5 8 0  
THC (ppmv. as methane, dry) 1 6  

Date 1 1 f 4 f 9 0  
Test Times 1 3 5 0 - 1  4 5 5  

Steam Flow (Ibs/hr) I F b w  (ACFM) 
1 1 5 , 5 0 0  
101.493 

Front-half (FH) PM (mg) 62.2 
FH PM (gr/dsd, @ 12% C02) 

Total PM Iqrldscl. @ 1% CO2) 

0.0265 
0.0009 
0.0274 

BH PM (gr/dsd. @ 1% CO2) 



Source Tesl Repon 
Timber Association of California - Georgia Pacific (TAC Sile 16) 
Gelson Pmiecl S9-072.GP 

Table 5: Summary of Test Results - Georgla Paclflc 
Hexavalent and Total Chromium Test Data 

Tesl ID Run # l  Run#Z Run Y3 Average 
Date 1 1 / 3 / 9 0  11 13/90 1.1 14/90 
,Test Times 0958-1334 1538-1945 0925-1245 

Sleam Flow (Iblhr) 
Flow (ACFM) 
Slack Gas Temperature ('0 
Slack'Gas Moisture Content ('A) 
flow (DSCFM) 
Oxygen (X. dry basis) 
C02 ("A, dry basis) 
Nitrogen (%, dry basis) 
Fbw (DSCFM @12% CC2) 

124,500 126.000 117,000 
106,459 108.963 108.957 

155 1 5 7  157 
26.0 28.0 29.3 

68.145 67,750 66.489 
9.9 9.4 10.2 
11.1 11.1 10.2 
78.9 79.4 79.5 

63.034 62,669 56,516 
128.08 128.35 127.69 

122,500 
108.126 

156 
27.8 

67,461 
9.8 

10.8 
79.3 

60,740 

CO (ppm. dry basis) 980 8 6 0  910 9 1 7  
THC (ppm. as methane, dry) 5 4  4 1  23  3 9  

Front-half (FH) PM, qm (a) 205 204 187 199  

Metals Emisslons (pglgrn of FH PM) 

~~ 

Hexavalent Chromium ~ 1 4 6 1  [1471 [ le11 0 
Total Chromium 132 7 4  16 7 4  

Note: MendDdnn Cmny APCD definer standard WndiUON a$ W'F u ld  1 ili?w$phae. 
Refer to ATtachment V for detailed U I a I a I i O n ~  m d  ~ e w l t s  in cnncsnustion and mars @million rate uniits, 
Data are blank-mfr(KIed. 
Indicates sample quantities were below me deledon limit. 
Average yaluei are Indicated a$ zero if sll mrss samples (VI) h i o w  me delwdon limit: nm-dsrsclablo 
quanlities we munied aa 1/2 of me detection limil. il m y  of  ma samples contain detectable quantities. 
FH pardculsls quan6tiei *ere prwated. based on m e  Teal 1 I l l / u W )  pafti~uIaIe emission data. 

[ 1 

la1 



Source Test Repon 
limber Association 01 California - Georgia Pacific (TAG Site 16) 
Galson Proiea S9-072.GP 

Table 6: Summary of Test Results - Georgla Paclflc 
Polycycllc Aromatlc Hydrocarbon (PAH) Test Data 

Test ID Run # l  (e) Runt2 (b) Run #3 Average 
Date 1 1 / 3 / 9 0  1 1 / 3 / 9 0  11 /4 /90  
Test Times 0955-1330 1534-1 945 0920-1255 

Steam Flow (Ibslhr) 
Fbw (ACFM) 
Stack Gas Temperature ('F) 
Stack Gas Moisture Content (%) 
Flow (DSCFM) 
Oxygen (46. dry basis) 
C02  (%. dry basis) 
Nitrogen (%, dry basis) 
Flow (DSCFM. @I% CO2) 

124.500 
99.130 

1 5 8  
28.71 

60.810 
9.9 
11.1 ' 

7 9  
56.249 
11 0.82 

126,000 
107.824 

159  
29.58 

9.4 
11.1 
79.5 

60,392 
122.82 

65.289 . 

117.000 
11 0,775 

158 
29.66 

67.084 
10.2 
10.2 
79.6 

57,021 
123.9 

122.500 
105,910 

158  
29.32 

64,394 
9.8 
10.8 
79.4 

57,868 

co @pmv. dry basis) I 9 8 0  860 910 917 
THC (ppmv. as methane, dry) 5 4  41 23 3 9  I . 

Micrograms per DSCM et 12% Carbon Dloxlde 

Naphthalene 399 1131 130 179  
Acanaphthylene 55.1 7.15 8.72 23.7 
Acehaphthene 4.13 0.65 0.91 1.90 
Fluorene 12.4 2.21 2.05 5.55 

Anthracene 3.7-9 0.72 0.81 1.77 
Fluoranthene 20.3 6.22 5.36 10.6 

Phenanthrene 62.0 14.3 12.1 29.5 

Pyrene 13.1 4.04 3.35 6.83 
Benzo(a)Anthracene (c) D.41 0.37 10.341 0.75 
Chrysane 13.4j [0.311 . I Benzo(b)Fluoranthene (c) 13.41 r o . ~ t i  

0 
0.86 ~ ~~ 

Benzo(k)Fluoranthene (4 i3.4j j o m j  [0.34] 0 
Benzo(a)Pyrene (c) P.41 [0.31] [0.34] 0 
Benzo(ghi)Perylene [3.4] [0.31] [0.34] 0 
Dibenz(ah)Anthracane (c) 13.41 [0.31] [0.34J 0 

P.41 [0.31] [0.34] 0 
Total PAH (c) (3.41 0.37 0.74 -0794- I. 6 I  
Indeno(l23cd)Pyrene (c) 

Nom: U.ndodno Counr, APCD doher smdard andiooos u e-3' F M d  I a m r p h , e .  
R e l u  UI Anachmenl V lor deuiied UiEuI IUon~ and reauits in mncenuation M d  mass emiuion fate units. 
Data are blank.arrectod. 

[ ] Indicates sample quantities were below Ih. datacfion limit. 
Average valuer are indicated as zero it dl rhrw smpies are below m. detection limit: Mn.dslsc;abie 
quanlilies we counted u tR of VI8 detection limit it any of VI. smp1.1 anrain detectable quantities. 
A 1O:t dilution of me Teat 1 sample w a  r0quir.d m quantity 111 compounds. 
The Test 2 sample was inadwrunay wncenmIOd m drynear dun'ng sample popamtion. 
polenlialiy biasing reporled quantities d a n w w d .  
Total PAH c o n ~ i t s  01 me iii mmpoundr idontilied a3 manogens  in Appendix A-1 01 
me A02588 Emissions Inventory and Cntsria Guidelines. 

(a) 
(b) 

(e) 



Source Test Reporl 

Galson Project S9-072.GP 
Timber Association of California . Georgia Pacific (TAC Site 16) ., 

Table 7: Summary of Test Results - Georgla Paclflc 
Crystalline Slllca Test Data 

Test ID 3 
Date 7 / 1 3 / 9 0  
Test Times 0830-0920 

Steam Flow (Ibslhr) 126.000 
Flow (ACFM) 87.230 
Slack Gas Temperature (‘0 154 
Slack Gas Moisture ‘Content (“A) 27.4 
Flow (DSCFM) 55.241 

C 0 2  (%, dry basis) 13 
Nitrogen (%. dry basis) 79.1 

Volume Sampled (DSCF) 19.24 

Oxygen (%, dry basis) 7.9 

Fbw (DSCFM. @I% CO2) 59.844 

CO @pmv. dry basis) 
THC (ppmv. as methane. dry) I 2,340 

i e a  

Ifront-half particulate (FH PM). mg 24.7 (a) 

Slllca Ernlsslona (rngjgrn of FH PU) 

Quam 2.4 
Cr istobal i te I11 
Tridyrnite I l l  
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Source Test RapOrl 
Timber Assoclatlon 01 Calllamla - Geargla Paclllc (TAC Slte w) 
Galson ProJecl No. S9472.GP 

_ _ _  

Table I: Summary of Process Operating Data 

Test # - Date 
(Times) 

PAHIHex. Chr- 
1 - 11/3/90 
(0955-1334) 
2 - 11/3/90 
(1 534-1 945) 
3 - 11/4/90 
(0920-1255) 

vde Te% 
5 - 71ia190 

6 - 71ia190 

7 - 71ia190 

(0900-0945) 

(1005-1050) 

(1 11 1-1 156) 

5 - 71iaigo 
(0900-0945) 
6 - 7/18/90 
(1 005-1 050) 

(1 11 1-1 156)  
7 - 71ia/go 

T e s t s  
1 - 7/12/90 
(1 027-1251) 
2 - 7/12/90 
(1452-1716) 
4 - 7/16/90 
(1 005-1 228) 

4 - 11/4/90 
.( 1350-1 455) 

. .  Crvsta l  line SIIIU 
3 - 7/13/90 
(0830-0920) 

Steam Load I Scrubber I Fuel Fend 

124,500 

126,000 

11 7.000 

114.000 

11 6.000 

11 7,000 

11 4,000 

115,000 

11 7,000 

11 6.000 

11 2.000 

109,000 

11 5,500 

13 

1 3  

14 

11 

11 

1 2  

11 

1 1  

1 2  

1 0  

1 0  

11 

1 3  

I 
I 

126.000 I 1 0  I 

67  

7 0  

6 7  

7 4  

a 2  

8 3  

75 

a 2  

a3  

44  

44  

7 6  

60  

53 



Steat% Flowrate Data 
X 15,000 

. -. 

. .  . 

. .  

3 
'- A 'x.7 
'A, 'G I..$ 

3 .  . <  
w 1 9  

. .  

. .  

. ,  
.. . . 

. .  

. .  

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

. .  . . .  . ... 
. .  

. .  
. .  



. Steam Flowrate Data 
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SELECTIOII OF SA!lPL!?IG SITES AIIO 

NUFIBEX OF TRAVEXE POINTS 

PARTICULATE TRAVERSES 

Whenever s u f f i c i e n t  s t r a i n n t  s t a c k  o r  d u c t  is a v a i l a b l e .  the  sacp i ing  s i t e  
i s  located a t  I e x t  8 s t a c k  d i a m t e r s  downstream and a t  l e a s t  2 s t a c k  d i -  
ameters ups t r ean  f r o m  any f low d i s tu rbance  such a s  a bend o r  an elbow o r  a 
fan.  In s i t u a t i o n s  where the above c r i t e r i a  cannot  be met, t h e  nurber of 
t r a v e r s e  p o i n t s  is  increased accord ing  t o  the above araph. 

For c i r c u l a r  s t a c k s ,  t h e  t r a v e r s e  po in t s  a r e  loca t ed  on two d i a m ? ? r s ,  t h e  
t r a v e r s e  axes d i v i d i n g  t h e  s t a c k  c ross -sec t ion  i n t o  equal p a r t s .  

For rec tanqular  stacks, t h y  c ros s - sec t ion  i s  d iv ided  i n t o  equal a r e s ,  such 
t h a t  the r a t i o  o f ' t h e  lenoth  t o  wid th  o f  the r e c t a n n l e s  f o r & ,  is b e t d e w  
1 and 2. Tne t r a v e r s e  po in t s  a r e  loca t ed  a t  t h e  c e n t t r  o f  e x h  ai-?.. 



SQurw 1-1  Repon: 
Georgia Pad!!.  Boiler a3 Exhpusi sac* 
Galson PmiRl Ne. S9-072 

Stack Identification: Boiler #3 Exhaust ! 

Stack Diameter: 66 inches 

Sampling Locations: =2.7 diameters upstream of 

stack discharge 
17.3 diameters downstream 

of nearest disturbance 
Minimum Number of Traverse Points 
as Specified by GARB Method 1 : 20 

Number of Traverse Points Sampled: 2 0  



Test Ports - 

Ground Level 

7 Platform 

SCALE: Galsonl NTS 

f 

JOB # OISk: 

S9-072.GP Georgia Pacific 72.GP 

C 6  6.A 

It 

'ethnical Services Inc. 
!1 16 Berkeley Way 
lerkeley c ~ . g 4 7 0 4  

T 

DRAWN BY: File: D ~ T E :  
Boiler #3 Scrub 

Exh Scrubber Exhaust Stack 9/7/90 E 

t 
Exhaust 
(s 

4 

- 
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ATTACHMENT I I :  Samp ing And Analytical Methods 



Formaldehyde, Acetaldehyde, And Benzene 
Emission Data 



SAMPLING AND ANALYTICAL METHODS: 
YDE AND ACFTAl DFHYQF E W O N S  - CARBAETHOD 43Q 

Formaldehyde and acetaldehyde emission testing was conducted in accordance with California Air 

Resources Board Method 430. The sampling train shown on the following page was utilized to 

collect the samples. Exhaust gases are drawn through an integral probe/particulate filter (glass 
wool plug) assembly followed by two impingers containing 15 milliliters (each) of absorbing 

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

The DNPH solution is formulated within 48 hours of sampling. Sampling is performed at a single 
point in the exhaust stacklduct at a constant flow rate (Le., 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 approximaiely 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 (HPLC), coupled with ultraviolet (UV) absorption detector (at 360 

nanometers). Quantification is provided by comparing the sample response with laboratory- 
prepared standards of formaldehyde. A field blank is prepared and analyzed in conjunction with 

the samples to determine i f  sample contamination occurred. The samples are analyzed within 
Seven days of collection. 
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SAMPLING AND ANALYTI.CAL..METHODS: . .  

EFN7FNF EklESLDNS - CAR.LMEJHoD 4104 

Benzene emission testing was conducted in"amrdance with California Air Resources Board Method 
410A. The sampling train shown on the following page was utilized to collect the samples. 

An integrated sample of the exhaust gas is collected in a tedlar bag. Sample gas Is drawn through a 

stainless steel probelintegrated particthte filter (glass wool plug) assembly. The gas then 
passes through teflon tubing and into a 10-liter tedlar bag. The bag Is retained in a rigid, leak- 
free container &e., .lung sampler) which is evacuated at a constant rate of approximately 0.2 

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

Following sampling, the bag is labelled, seaied, 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 chromatographyhass spectrometry (GCIMS). Quantification is provided by 

comparing the sample response with laboratory-prepared standards. A field blank (nitrogen) is 
prepared and analyzed in conjunction with the samples to determine if  sample entamination 

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 - 

MFTHOD 5 AND FPA MUITlPLF MFTALS M F W J D  [ D R A E L W S L W  

Particulate and metals emission testing was performed in accordance with the California Air 
Resources Board (CARB) Method5 and the EPA Draft Multiple Metals Method (dated August 28, 

1989). respectively. Sampling equipment manufactured by Research Appliance Corporation 
(RAC) and Nutech Corporation was utilized to collect the samples. A schematic of the sampling 

train Is shown on the following page. Velocity pressure of the stack gas is measured with a 

Stausscheibe-type pitot tube connected to an inclined gauge manometer. 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: 

! 

! 

Arsenic Beryllium 
Cadmium Chromium (Total) 

Nickel 
Zinc 

Copper Le;d 
Manganese Mercury 

. Selenium 

Stack gases are drawn through a glass nozzle-and a heated, glass-lined sampling probe, prior to 

passing through a pre-weighed 85 millimeter glass fiber filter (for particulate collection). The 

filter, which meets CARB specifications for removal efficiency. is maintained at 250°F. The 
gases are then bubbled through a series of five impingers in an ice bath. The first two impingers 
each contain 100 milliliters (mls) of a nitric acidlhydrogen peroxide solution1 ; the third 
impinger is empty: the fourth impinger contains 100 mls of a potassium permanganatelsulfuric 

acid solution*; 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 is measured and 
transferred to Container D; these irnpingers (and connecting glassware) are then rinsed with the 

nitric acidhydrogen peroxide solution and the rinses are added to Container 0. The volume of 
solution in the fourth impinger is measured and transferred to Container E; this impinger is then 

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



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

MFTHOD 5 AND EPA MUITIPLF MFTA!.SAETHOD IDRAFT: 8- 

In the laboratory. the acetone rinse sample (Container A) is poured into a pre-weighed beaker 

and evaporated to dryness. The filter (Container C) and beaker are then placed In a dessicator for 

is then added to the beakers and the samples are digested; following digestion, the Container B and 

D samples are added and the solution is concentrated to approximately 250 mls. The sample is 

then analyzed for each metal using the following instrumentation: 

w instrument 
Arsenic Atomic Absorption (Graphite Furnace) 

Beryl l ium Inductively Coupled Plasma 
Cadmium Inductively Coupled Plasma 
Chromium Inductively Coupled Plasma 

Copper Inductively Coupled Plasma 
Lead Atomic Absorption (Graphite Furnace) 

Manganese Inductively Coupled Plasma 

Mercury Atomic Absorption (Cold Vapor) 
Nickel Inductively Coupled Plasma 
Selenium Atomic Absorption (Graphite Furnace) 

Zinc Inductively Coupled Plasma 

The Container E sample (Le., potassium peimanganate/sulfuric acid solution) Is first filtered and 

the filter Is washed with permanganate. An aliquot of the filtrate is then analyzed for mercury 
(only) In accordance with EPA Method lO lA (cold vapor atomic absorption), following the 
addition of potassium permanganate, nitric acid, and sodium chloride hydroxylamine. 

The pre-weighed silica gel sample (Container F) Is re-weighed and summed with the increase in 

impinger contents to determine the total volume of water condensed. 

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

Condensable particulate emissions were delermined in accordance with California Air Resources 

Board (CARB) Method 5. Sampling equipment, manufactured by Nutech Corporation, was 

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

Velocity pressure of the stack gas is measured with a stausscheibe-type pitot tube connected to 

an inclined gauge manometer. 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, gas meter influent and effluent 
temperatures. 

ELF PARTlCUl ATF FMISSIONS {CA- 

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 filler holder are rinsed with 
acetone, and the rinses are transferred to a separate storage container (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 irnpingers and connecting 
glassware are then rinsed with methylene chloride and the rinses are transferred to Container 

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

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

organic and water-soluble fractions of the Container C sample; the sample is transferred lo a 
separatory funnel and extracted with methylene chloride (liquid-liquid extraction). The 

methylene chloride and water fractions are then evaporated lo dryness in pre-weighed dishes 
and the organic and water-soluble back-half particulate quantities are determin.ed 

gravimetrically in accordance with section 4.3.1 of Method 5. 

The pre-weighed silica gel sample (Container #D) is re-weighed and summed with the increase 
in impinger contents to determine the total volume of water condensed. 
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Hexavalent chromium emission testing was performed in accordance with California Air 

Resources Board (CARE) Method 425 (amended. January 11, 1990). A schematic of the 
sampling train is presented on the following page- Velocity pressure of the stadc gas is measured 

with a stausscheibe type pitot tube connected to an inclined gauge manometer. lsckinetlc 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 impingers in series, each containing 100 milliliters of 0.1 N sodium hydroxide 

(NaOH) solution. Stack gases are then drawn through an empty impinger (for droplethist 
knockout) followed by an 85mm teflon-impregnated fiberglass filter (Pallflex Products 

#T60A20) meeting CARE specifications for removal efficiency. The sample gas then passes 

through a fourth impinger containing 300 grams of indicating silica gel, prior to entering the 

metering system. 

Following the completion of sampling, the volume of the solution in the impingers is measured; 

the 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 %1. The probe liner, 

sampling nozzle, filter holder. and connecting glassware are rinsed with 0.1 N NaOH. and the 
rinse is added to Container $1. The entire sampling train is then rinsed with 0.1 N nitric acid 
and the rinse is transferred to Container #2. Lastly. the silica gel in the fourth impinger is 
transferred to Container #3. 

In the laboratov, the total volume o f  the Container $1 sample is measured. An aliquot of the 
sample is transferred to a beaker apd acidified to a pH of  approximately 1 (with 6 N sulfuric 

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

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

and/or background levels. A second aliquot O f  the Container #1 solution is analyzed for total 

chromium using flame atomic absorption spectroscopy (AAS). The Container $2 solution is 

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

volume of water condensed. 
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METHOD FOR THE DETERMINATION OF 
POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS - 
Sampling and analysis for emissions of Polycyclic Aromatic Hydrocarbon (PAH) compounds was 
performed in accordance with the California Air Resources Board (CARE) Method 429. Stack gas 

samples were collected utilizing Modified Method 5 (MM5) procedures: a schematic of the Vain is 

shown on the following page. Velocity pressure of the stack gas is measured with an S-type pilot 
Connected to an inclined gauge manometer. lsokinetic sampling rates are calculated using a 

nomograph, with sample flowrate regulated by adjusting the pressure drop across a calibrated 

orifice. Total sample volume is measured by a dry gas meter. Dial thermometers andor 
thermocouples are employed to monitor stack gas. probe filter oven, XAD-2 trap effluent, 

impinger effluent, and dry gas meter influent and effluent temperatures. - 

Stack gases are drawn isokinetically through a nozzle and heated borosilicate glass probe, and then 
through an 85 millimeter diameter glass fiber filter meeting CARE Method 5 specifications for 

particulate removal efficiency. Both probe and filter are maintained at 250 * 25°F to avoid 

condensation. The sample gas is then drawn through teflon tubing and an ice water-cooled 

condenserkolid 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 thcough 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 I00 ml of deionized 

water and the fourth impinger contains approximately 300 grams of indicating silica gel: all 
impingers .are pre-weighed on-site and placed in an ice bath to achieve a sample effluent 
temperature of less than 68°F. 

Following the completion of sampling, the 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 bonle (Container A). The filter is removed and transferred to 

a separate storage bottle (Container E). The teflon 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 lo determine the quantify of mois:ure 
condensed: the contents of the knock-out impinger are transferred to a storage container 
(Container E) along with the methanol, benzene. and methylene chloride rinse of the impinger. 

The contents of the second and third impinger are transferred to a storage bottle (Container F) 

along with a deionized water rinse of these impingers and all connecting glassware. Lastly, the 
silica gel in the final impinger is transferred to a storage bottle (Container G). completing the 

sample recovery process. 



METHOD FOR THE DETERMINATION OF 
POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS 4 

Special precautions are taken to avoid sample contamination. All sampling train components 
upstream of the silica1 gel impinger are pre-cleaned in accordance with EPA's 

with special attention paid to removing silicon grease from the glassware joints. All glassware 

was then rinsed with methylene chloride prior to use. NO grease is utilized In the sampling train 
and all gaskets coming in contact with the sample are teflon. Also, sample recovery is perfoned 

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. 

Sample containers A through F are analyzed for PAH compounds utilizing high resolution gas 
chromatography/mass spectrometry (HRGCNS). The following compounds are quantified. 

Naphthalene 
Acenapthene 
Phenanthrene 
Fiuoranthene 
Chrysene 
Benzo(k)fluoranthene 
Pyrene 
Dibenz(a.h)anthracene 

Acenaphthylene 
Fluorene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Benzo(g.h.i)perylene 

The silica gel sample (Container G) was reweighed and summed with the increase in impinger 

contents to determine the total volume of water condensed. 

In the laboratory, the samples and/or extracts corresponding to Containers A through F are 

combined and prepared for analysis in accordance with CARE Method 429 procedures. All samples 
(including the blanks) are fortified with internal and surrogate standards prior to preparation. 
Following sample clean-up steps, the final residue is dissolved in 20 FI of toluene, containing 

cartion-labeled internal standards used for determining recovery efficiencies. The instrument 
and conditions utilized lo perform the analyses are summarized on the following page. 

Prior to sample analysis, the mass spectrometer response was calibrated with several standard 

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 factors used 
for the calculation of the analyte ConcentrationS were obtained from the continuing calibration 
checks. 
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SAMPLING A N D  ANALYTICAL METHODS: 
CRYSTAI 1 IN€ SI1 ICA EMIS- 

' 

, Cr~stalline silica emission testing was performed adhering lo California Air Resources Board 

(CARB) Method 5 sampling procedures. A schematic of the sampling train is presented on the 

following page. Velocity pressure of the stack gas is measured with a stausscheibe type pilot tube 
connected to an inclined gauge 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 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 stainless steel nozzle, glass probe and 47mm polyvinyl chloride 

(PVC) filter (Gelman Products #GLA 5000). Stack gases are then bubbled through two 
impingers in series, each containing 100 milliliters of de-ionized water followed by an empty 

impinger (for droplelfmist knockout). The sample gas then passes through a fourth impinger 

containing 300 grams of indicating silica gel, prior lo entering the metering system. 

Following the completion of sampling, the probe liner, sampling nozzle and filter holder are 

rinsed wilh acetone and transferred to Container #A. The filter is removed and transferred to 
Container '#B. The volume of the solution in the impingers is measured and transferred to a 
Container #C. Lastly, the silica gel in the fourth impinger is transferred to Container 3D. 

In the laboratory. the sample is analyzed adhering to the general protocol of NOSH 7500 method. 

A bulk ash sample is submitted to the laboratory for analysis, also. A field blank is analyzed in 
conjunction wilh the samples lo account for potential contamination and/or background levels. 

The contents of Container nYB (filters) are low-temperature ashed and the solid is re-deposited 

on pre-weighed silver membrane filters. Similarly, the Container 3A (acetone) solutions are 
also filtered onto silver membranes. Analysis is performed on a Philips 3100 X-Ray Diffraction 

unit, equipped with graphite monochromatized copper radialion. Finally. the pre-weighed silica 
gel sample (Container #D) is re-weighed and summed with the increase in impinger contents to 

determine the total volume of water condensed. 
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.SAMPLING A N D  A N A L Y n C A L  METHODS: 
OXYGEN A N D  CARBON DIOXIDE - C A R E  METHOD 100 

OUS MQ"G PRQ(;EpcLgu 

Stack gas concentrations of oxygen and carbon dioxide were determined In accordance with the 
California Air Resources Board (CARE) Method 100. An electrochemical oxygen analyzer 

manufactured by Infrared Industries. 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 conditloning 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 particuiate/moisture removal system. The sample gas then passes 

through a leak-free diaphram pump and flow control valve and into the sample gas manifold. 

Sample gas flowrate through the system is maintained at approximately 4-5 Vmin (to minimize 

response time); sampling rate of the analyzer is approximately 0.5 Vmin. All materials in 

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

! 

. .  

The oxygen analyzer is equipped with a diffusion limited metal-air electrochemical cell; the 
current generated by the cell is proportional to the sample gas oxygen concentration. The C02 

analyzer utilizes the NDIR absorption characteristics of carbon dioxide to determine stack gas 

concentrations: the voltage generated by the detector is proportional to the sample gas 
concentration. Instrument outputs include a digital (or analog) readout and 0-1V recorder 
terminals; the 0-25% (02) and 0-15% (cO2) full scale responses for each analyzer are 

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 lime periods of interest. 

Instrument calibrations are performed on-site utilizing purified nitrogen, zero air (20.9% 

02), oxygen (in nitrogen), and GO2 (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 probelthree- 

way valve assembly. The calibration checks are repeated at the conclusion of the testing; 
acceptable performance specifications include a zerolcalibration drift of up to k 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 andlor potential interferences. 



SAMPLING AND ANALYTICAL METHODS: 
CARBON MONOXlDE - CARB METHOD 100 * 
l ! X N T I N W S  MONIQBLNG PROGFDURF1 

Stack gas concentrations of carbon monoxide were determined in accordance with the California 
Air Resources Board (CARB) Method 100. A gas correlation non-dispersive Infrared analyzer 
manufactured by Thermo Electron Corporation (TECO Model 48) was utilized to perform the 
testing. The stack gas conditioning system consisted of a glass wool filter and a hygroscopic ion 

exchange membrane (Permapure Products, Inc.) for paniculate and moisture removal. Data 
were digitally recorded using a data Iogger/personal computer assembly: a strip chart recorder 

was also used for ba&-up purposes. A schematic Of  the sampling train is shown on the following 

m e .  

Stack gases are drawn through the probe/three-way calibration vaive assembly and through a 

heated sampling line to the particulatehnoisture 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 Wmin (to minimize 
response time): sampling rate of the analyzer is approximately 1 Wmin. Ail materials in cuntact 
with the sample gas stream are either teflon or stainless steel. 

The TECO analyzer determines CO concentrations by measuring the absorbance of the sample in the 

infrared region. Gas filter correlation Is employed to improve the specificity and sensitivity of 
the method. Instrument outputs include a digital readout and 0-1 V recorder terminals; full scale 

responses are selectable in ten ranges corresponding to CO concentrations spanning from 0-1 
ppm to 0-10,000 ppm. The data logger and strip chart remrder are connected to the appropriate 

instrument terminals to record the analyzer output signal: subsequent data reduction includes 
canverting voltage outputs to CO concentrations (based on the instrument calibration and range 

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

The instrument is periodically checked for interference from S02. NOX, and CO2, with a maximum 

response of 2% of full scale considered acceptable. Other gases are checked on a case-by-case 

basis if they are expected to be present and/or potential interferences. 

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

standard. Prior to the start of testing, the instrument is calibrated directly by introducing each 
:ahbration gas to the sample gas manifold; a system bias check is then performed by introducing 

?ach gas at the probelthree-way valve assembly. The calibration check is repeated at the 
:onclusion of the testing: acceptable performance specifications include a zerolcalibration drift of 

Ip to .& 3%. 
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SAMPLING AND ANALYTICAL METHODS: 
TOTAL HYDROCARBON EMISSIONS - CARE METHOD 100 
I C 0  NTlN UOUS M 0 N IT0 R I N G P ROC FD U R F1 

Slack gas concentrations of total gaseous hydrocarbons (THC) were determined in accordance 
with the California Air Resources Board (CARE) Method 100. A Ratfisch Instruments, Ltd. 
(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 sampling train is shown on the following page. 

Stack gases are drawn through the probe and heated sampling line to the analyzer. The 
instrument is equipped wilh an integral heated fllter/leak-free diaphram pump and a flame 

ionization detector (FID). The sampling rate of the analyzer is approximately 4 Vmin. The FID 

is fueled with high purity hydrogen; hydrocarbon-free combustion air is also supplied to the 

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

Instrument outputs include an analog 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. Prior to the start of testing. the instrument is calibrated directly by introducing each 

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

each gas at the probdthree-way valve assembly. The calibration check is repeated at the 

conclusion of the testing: acceptable performance specificalions include a zero/calibralion drift 

of up to s 3%. 
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VOLUMETRIC FLOW RATE DETERMINATION - 
CARE METHODS 1 A ND 2 ' 

Velocity traverses are performed at the sampling location In accordance with Californla Alr 
Resources Board (CARE) Methods 1 (Traverse Point Determination) and 2 (Volumetric Flow 
Rate Determination). The velocity pressure of the stack gas is' measured at each traverse point 

in the staWduct with a stausscheibe or standard-type pitot tube connected to an inclined gauge 

manometer. Stack gas temperature is monitored with either a mercury-in-glass or a 

calibrated Type K thermocouple. Exhaust gas moisture content is determined using wet- 
buib/dry-buib temperature measurements. 
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PRE-TEST CALIBRATION DATA 



1 C u s t o m e r  : GALSON TECHNICAL 1- ' Date : 06-02-90 

CALCULATIOti DATA F O R  R U N  : I 1. Baromet r i c  P r e s s u r e ,  P ( B ) :  
2. O r i f i c e  S e t t i n g ,  I j e l t a  11 : 
3 .  F i n i a l  E c a J i n g  (Test) 
4. I n l t i a l  R e a d i n g  ( T e s t 1  : 1 5. V o l u m e ,  v ( T )  C u b i c  F e e t  : 
6. T e m p  I n i t i a l  T ( T ( 1 ) )  F : 
7. Temp F i n i a l  T(T(F)) F 

i t ' s .  F i n i a l  R e a d i n g  ( B o x )  
3 .  I n i t i a l  R e a d i n g  ( 2 u x )  
1 0 .  V o l u m e ,  V ( B )  C u b i c  F e e t  :, I 11. T e m p  I n i t i a l  T ( B ( 1 ) )  F : 
1 2 .  Temp F i n a l  T ( B ( F ) )  F 
1 3 .  E l a p s e d  T i m e ,  M i n u t e s  

I 
1.9746 1.9529 1.Y909 
1.0084 1.0067 1.0101 

S e r i a l  : 80:02 

I 
30. 31) 

2 . 0 0  
3 1 5 . 4 0 1  
304 . Y O 4  
10.497 
13 
74 
17.424 
7.006 

10.418 
75 
78 
14.0 

2 
30.30 
0.75 

326.098 
315.955 
10.143 
74 
74 
28.153 

10.151 
78 
80 
22.0 

1 a  . 0 0 2  

3 
:o. 3; 
6. Q; 

3 3 7 . 6 1 h L  
3 2 7 . 5 5 2  

1 0 . 2 9 3  
74 
74 
39.820 
2 9 . 6 1 5  
1 0 . 2 1 0  
81 
8 4  
8.C 

4 I C a l i b r a t i o n  P e r f o r m e d  By : ZF 4 //?*A 
I 

I 

I 

0. 
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. .  Thermocouple C a l i b r a t i o n  Data 

ICE WATER BATH N/+ 
TemD .OR 

S tanda rd  - 
% Deviation 

S tanda rd  

% Devia t ion  
S tandard  

% Deviat ion - 

AMBIENT 

Temp .OR 

Scan da rd ,53D T-F 5 3 7  
: Deviat ion 0% 

Standard 

% Deviat ion 
Standard 

% Deviation 

H O T  WATER BATH 

Temp .OR 

Standard d G ?  
&& 
,0./;5 

F? 
% Ceivat ion 

Standard 

*, Deviation 
Standard 

. .  *, Deviation 

. .  
. .  

. .  

. . .  .. .. . 



.. Thermocouple C a l i b r a t i o n  Data 

6 -  
0.3% 

7 3  
% Deiva t ion  

S t andard  

ICE WATER BATH N/+ 
Temp .OR 

r 

Standard  
c 

X Deviation 
S tandard  

Z Deviation 
S tandard  

X Deviation - 

. .  

AMBIENT 

Temp .OR 

530 
5 3 0  

X Deviat ion 0% 
. .  Standard  . .  - 

5; Deviat ion 
S tandard  

3. Deviat ion 

I HOT WATER BATH 

S tandard  6 7 2  I 

X Deviation 
Standard  

% Deviat ion 

. .  

Date: 5/8- 9i3 
Technician: 

~ 



Thermocouple C a l i b r a t i o n  Data ... 

ICE WATER BATH 

Temp .OR 
Standard , ._ 

% Deviat ion 

5 tandard 

X Deviat ion 
5 tanda r d  

X Deviat ion 

. .  

AMBIENT 

Temp .OR 

Standard S 2  3°K 
sr- I 5 2 3  'R 

Standard . . 
s r -  7 s;rs*R , 

% D e v i a t i o n  O ?  

% D e v i a t i o n  0% 
Standard 

X D e v i a t i o n  

HOT WATER BATH 

Temp .OR 

S t m d a r d  ,L 6 7 "I? 
gr- I L f & 3  " R  

Standard L L 7 l - f  

'd De iva t i on  8- (sz, 
S T - 2  6 6 2  ''3 

Standard 
% D e v i a t i o n  0 9, 

'd Dev ia t i on  

Techn ic ian :  c. s. 
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...r. . . . .  ........... 
..:. ...... .... :. . . .  

?. 

. .  
. . .  

. .  . . . . . .  
.:.e . . . . .  .:. . .  :.: 

i . .  .I ..... ....... :i.i 
I .  . . %  . . . . .  
.- . . . . . . .  
. . . . . . . . .  

:,: . . 

... 
. . .  

. . . .  . .  ... :. . - . :.: ;:\ 

j: . . .  ... .. ... ... 
. .-:. 



j 

i 
I 
i 
! 

I .  

i 
i 

. .  
I . .  . .. Thermocouple Ca l ib ra t ion  Data . . ._ . . - . , . .  _. ... . . .  

* . .  .?:- 
. .  
, . '.$ ' 

.. . . .. Type: h&r os / 
. . .  

ICE WATER BATH 

Temp .OR 

Standa rd  
fl--/-r. 

Jk3 -1 -0 

I Deviation 0.00 
Standa rd  942 

Lf9R 
0-00 I Deviation 

S tanda rd  

X Deviation 

AMBIENT 

SGndard  

I Deviat ion 

Standard 5-28. 
- F O  .52 Y 
I Deviat ion 0- 76 

Standard 

%,Deviat ion 

I HOT WATER BATH 

. .  

S t a n d a r d  

PI-f -IT 
6 72 
6 7-0 

Z Deivat ion 0.30 
6 72 

rn-I-0 6 70 
Z Deviation 0 4 3  0 

Standard 

S t a n d a r d  

I Devia t ion  
, j 

. . .  
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. .  

Thermocouple C a l i b r a t i o n  Data 

Type: 1'1 - 1 - c@;Z I .  

pq 'I .- OC'.\ 

1 ICE WATER BATH 

Temp .OR 

Standard - 

X Deviation 
Standard 

% Deviation 
Standard 

% Deviation 

I AMBIENT 

Temp .OR 
S &n da rd 5 z 2 = c  

6h-7 - -CCZ 5-22 
I Deviat ion QZ - 

Standard 5% 3"f 

Z Deviation 07, 
6 h - I  - -&C I 5 2  3-c 

ss;s Standard  

.d Deviat ion 

HOT WATER BATH 

S tandard  

.d Deviat ion 

. .  
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. .- Thermocouple Ca l ib ra t ion  Data 

ICE WATER BATH 

Temp .OR 

Standard - 

% Deviation 
Standard 

% Deviation 
Standard 

% Deviation 

. ,  
. .  

. .  

. .  

AMBIENT 

Temp .OR 
5 2 3  OR 
57-3 OI( 

Z Deviation h7* 
Standard 
G ,'? -0 -@c 1 

Z Deviation 
Standard 

% Deviaticn 

HOT WATER BATH 

Ternp.OR 
S t m d a r d  . LGZ 'I? 
& ?? - cj - cx 2 L t2 -Q 

Standard &L 2 '$ 
% k i v a t i o n  cz 

(&-.l-c -GO\ 6L 2 "l? 

Standard 
5, Deviation o,?, 

Z Deviation 



Thermocouple Cal ibra t ion  Data 
/- . .  . 

I C E  WATER BATH 
r 

Ternp.OR 

Standard  I z-2 
I 0.00 % Deviation 
I S tandard  

% Deviat ion 
S tandard  

% Deviation 

I AMBIENT I 
Temp. OR 

St'andard 
5-26' 

4 Deviation 
Standard 

Z Deviation 
Standard 

HOT WATER BATH 

Standard 6 72 
1-2 G 6 8  
% Deivat ion 0.60 

Standard  

% Devia ti on 
Standard  

% Deviat ion 
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.. .. . .  
THE*O&UPLE TEMPERATURE CALIBRAT!ON . . . . _  

. .  

ICE WATER BATH 

Temp. OR 
I 

Standard 99g 
Thermocouplef' 4 493. 

2 Deviat ion 0.20 
Standard 

Thermocouple 

Standard 

Z Deviation 

I Thermocouple 
Z Deviation 

I 

. .  . .  AMBIENT. 

Temp .OF 
. .  . 

Standard _.. -. .: ' 

T h e m c o u p l e X -  y 

Standard 

Thermocouple 
: Deviat ion.  

Standard 

T h e m c o u p l e  " 

Z Deviation . 

Z Deviation 

HOT WATER BATH 

Temp. OR 

Standard 

T h e m c o u p l e z '  y, 
Z Deviation 

Standard . 
Thermocouple 
: Deviation 

Standard 

T h e m c o u p l e  
% Deviation 

Date: 

Technician: 
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Thermocouple Cal ibra t ion  Data 
. .  

.I .~ 

. c o 2  ... . .  .,[ Type: 
., '. : 

. .  . ._..- .. 
. 1  . ' ,  . -. 

I '  ICE WATER BATH I 
Temp .OR . 

4 79 ?L l J C J C * z  
Standard I 

AMBIENT 

Temp .OR 

% Deviation 
Standard 

% Deviation 1 ' ' ,  . , I  . %  Deviation 

I HOT WATER BATH 

I % Deviation I 
Standard I 

I % Devi a t i o n  1 
I I 



. .  
. i  Thermocouple C a l i b r a t i o n  Data 

ICE WATER BATH I 
Temp .OR 

Standard  - ys2 
08-1 Y 92 

% Deviation 0,OO 
Standard 

% Deviation 
Standard 

% Deviation 

I AMBIENT 

Temp .OR 

1-27 
rJ5 

% Deviat ion 0.3 8 
Standard  

Z Deviat ion 
S tandard  

% Deviat ion 

HOT WATER BATH I 

. 

. 

S t a n d a r d  
Temp.'R 

7 2 2  I 

% Devia t ion  
S t a n d a r d  

% Deviat ion 

Date: +/f5 
Technic ian  : 
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I C E  WATER BATH '. AMBIENT 

Temp .OR 

r 3 / .  
5 2 7  oc 75- 

Temp.OR 
St'andard 

@8-2 ' .  

Standard  9-72 
08-2 49 Y 

X Deviation X Deviation 0.yo ,. 

. .  Standard S tandard  

Z Deviation Z Deviation 
S tandard  . Standard 

. .  . .  

X Deviation ' . X Deviation 

. .  

t 

o v w  
HOT 

Standard I 

06-2 
X Deivation 

Temp .OR 

Standard 

5; Deviation 
Standard 

X Deviation 

Technician : 

Date: 
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Thermocouple Cal ib ra t ion  Data 

~~ ~~~ 

ICE WATER BATH 

Temp .OR 
Standard  

Z .  Deviation 
Standard  

% Deviation 
S tandard  

% Deviation 

.. ' 

AMBIENT 

Temp .OR 
S t'anda rd  S25.f 

5 z L  "Q org- Cer 
% Deviat ion . I ? %  

Z Cevia t ion  OZ 

Standard 5-25 nL 
sz oe CIS - C:G 2 

Standard 

Z Deviation 

~~ ~ 

HOT WATER BATH 

Ternu .OR 
Standard  LLz=:; 
C G - C c i  6 L S  "iz 

% Deivation 

S tandard  6L-Z "/? 

C G - C O Z  C 6 3  'I? 

Standard 
% Deviation 

Z Deviation 
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T h e r m o c o u p l e  Ca l ib ra t ion  Data 
.\ . 

Type: Probe 5 '  

ICE WATER BATH 

8 .  . .. 
- 

Standard 
T e m p  .OR 

- 
p-15 ,. 

% Deviation 
Y45- 
Fq Y 

X Deviation @fZ 
Standard 

X Deviation 

- 

. .  . 

. .  

AMBIENT, 
Temp .OR 

S&ndard 5-3x 
p-3.. 3 3 2  

X Deviation 0. y 
S t andard  5 3 1  . 

T- Y 
Z Deviat ion 

2 3 0  
0, y 

Standard  

X Deviat ion 

. .  

HOT WATER BATH 

Standard  

P-  3 
X Deivat ion 

G ? Z  6 ?o 
03 

Standa rd  

7- Y 
X Deviat ion 

S tandard  

X Deviat ion 

Tedvli c i  an : L 
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L.. . . C  Thermocouple Calibration Data .. .. '. ' :. .. ..*.&"..>"' '. -. < -c...i" . c i 

N: . . .. 

" ' Type: ~ b ? ~ ~ ~  - 
* .  . 

.. .I:.. 

..:, . 
... _.: .. - '.d;;: .. .. .. . . .  

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

I ICE WATER BATH I 

' 1  Standard 

Temp .OR 

- ,492 
?-2- . 492 

I Deviation D 
Standard 

f- I 
I I Deviation -0 

Standard 

3-4 
Z Deviation 

eSZ 
3Q 

0 
. .  

. .  
. .  

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

. .  . .  

AMBIENT I 
S t h d a r d  

I Deviat ion 
Standard 

?- I  
I Deviation 0.4 

Standard 5-30. 
?-4 rz-3 . 

0 4  4 I Deviation 

HOT WAT'& BATH 

Temp.OR 
Standard 6 70 

Q-..2 
I tk iva t ion  

d 7 0  
6 

-c- 

676 m 
I Deviation 0 

Standard 670 
670 
0 

Standard p- - .\ 

- . P-4 
I Deviation 

. .  

Technician: .& 



4 

I I 
I I 

I 

I 

I 

I 

I 

I 

I 

I 

.. 
0 

i 



+ 

I 

I s 
I 

I 

I 

I 

I 

I 

I 

I 1 I 

I 

I 

I 

I 

I 
.. 
a 

L 4 - a n 
m 
E 
m 



ON-SITE MONITOR CALIBRATION DATA 



I I 

' RunNo. 

Syslern 
Caiioration 
Response 

0 - j-d3Z' <I. . ,  i 1," '._ 
Initial values I Final values 

DfiR Sys:arn bias 

(% of s p n )  

Analyzer System Sys:em Sysiem Sys:em bias- Drift 
Calibration Calibration bias Calibration . 
Response Response ("A ol span) Response (% of span) 

- 
Analycer 

Calibration 
Response 

Run No. 7 

Drift 

EnaI values 

Sys:em System System Sys:em bias 
I Initial values 

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

, ,  - -  
Daterrime 

Initial values 

Analyzer System System 
Caliomtion Calibration bias 
Response Response ("I. of span) 

System alibration resconsa - Anaiyzar calitraticn r o s w n s a  

Span 
System calkratan bias - - - x 100 

Final system reswnsa - Initial syslem calibration raswnsa r s s w n s a  

Span onn - x loa 

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

. . . : ~ .. -. :. . , F' :.. 
.. . . .  . .  .... .... : . .  .: :...:>. .,::,, .... : ~ .  , . , :.:,, . ,  ... . 

- 



I Galson e Technral Services 
I 

Analyzer 

: I  

I 
Calibration I Response' 

Final values 

Sys:em System System Sys:em bias I Ori? 
I lnilial values 

. Calibration bias Calibration 
. Response (%of span) Response (7% of span) 

Initial values I Final values 

Analyzer System System System Sys:em bias 
Calibration . Calibration bias Calioration 

I Response Response (% ol span) Response (% or span) 

Run No. . :- 

initial values Final values 

i Ana1yz.r System System System Sys:em bias 
Calibration Calibration bias Calibration 
Response Response (%of span) Response 

Sys:ern olibration reswnsa - Analyzer calibraticn resxcse 
System calibration bias - -- - X . l C 0  _ _  

Span 

Final system rsswnse - Initial sysfem calibration rescanso reswnse 
x 1co 

Span 
orin - 



Galson - TecnnicA Services s 

Analyzer 
Calibration 
Response 

I Z m  gas 

Mid-range 

Commenls: 

Initial values FIMI values 

System System System Sys:em bias Dnft 
Calibration bias Calioration . 
Response (%of span) Response (% of span) 

I I 
I I I 

7 

Final values 

Sysrem System bias 

PAE-TEST & POSTiTEST SYSTEM DRIFT CHECKS 

Drifl 

I Initial values I Fmal values I 

Analyzer 
Calibration 
Response 

~ 

Analyzer System Sysiem System Sys:em bias 
Calibration Calibration bias Calbraiion 
fiesgonse Response ["/-of span) Response (% of span) 

~~ 

System System 
Calibration bias 
Response (%of span) 

Calibration 
Re spans e 

Run No. . DateR7me 

(% of span) 

I 

I Initial values 

1 zero 52s 
I - 

I 
I I 1 Mid-range , 

System calibration resmnse - Anaiyzgr calibration r a s x n s e  

Span 
5ys:em cdibratbn bias - - -- x 100 

Final sys:em reswnse - Initial sysrsrn calibration respcnsa rssmonse 

Span 
x 1co Drift - --_ 

... - - . . . . . .  - _ _  
. . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . .  . .  . . . . .  . . . .  . . . . . . . . . . . .  . .  :.-. . . >  ~ ..-... : ,  ". -_ -.. : . . .  - . . . . . . . . . .  
. .  



' 1 7 . 1  P.RE-TEST & P0ST;TEST SYSTEM DRIFT CHECKS 

r 
Analyzer 

Calibration 
iiesponse 

r;ommen:s: 

\ 

Initial values Fml values 

System System System System bias 1 Dri: 
Calibration bias Calibration 
Response (% 01 span) Response (% of span) 

I 1 

Run NO. I 

3 
Run No. 

I Fml values 

System Sys:em System System bias 1 Crif? 

I Initial values 

Analyzer 
Calioration Calibration bias Calicration 
Response Response (%of span) Response (% 01 span) 

I 

I Initial values I Fnal values I 
Analyzer System System System System bias 

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

Sys:em calibration reswnss - Anakzar calibraticn response 
Sys:em callbraticn bias - - - x 1co 

Span 

FIMI sys:em response - Initial system calibration response rmswnse 

Soan 
Drin - x 1co 

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

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



Initial values Final values 

Analyzer System System System Sys:am bias Drik 
Calibralion Calibration bias Calioralion 
Response Response (% of span) Response (% of span) 

Analyzer System 
Calibration Calibration 
Res?onse Response 

t Initial values I F i ~ l  values 

~~ .~ ~ ~~ ~~ 

System System System bias orin 
bias Calibration 

(%of span) Response (% of span) 

Calibration Calibration 
Response Response 

. -  1: zero gas I ':. :-; .... . . . . .  

I 

System System Sys:em bias Drifi 
bias Calioration 

('33 of span) Response (% of span1 

.A  ! 
Run No. 

I 
~ ~~ I Initial values I FIMI values 

Sys:em Qlibralion rescans8 - Anabtlzer caiibraricn reswnss 
Sys:em caiibralion bias - -- - I IC0 

Span 

final sys:em refwnss - lnilial syslam ulibration rasmnse rsswnse 
one - x roo 

Saan 

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

................. ..... . .  . . . . . .  . .  .... ... . . . . . . . .  ". - . .::._.:: :- . .~ .~ . .  



. Galson e. Tecnnical Services 

Comments: 

I 
7 

PAE-TEST & POST-TEST SYSTEivl DRIFT CHECKS 

Initial values I Final values 
~ -~ 

Analyzer System System System Sys:em bias I Orin 
Calibration Calibration bias Calibration 
Response Response (%of span) Response (72 of span) 

Fun No. Datefime 

Final values 7 
Analyzer Sys:em System System Sys:em bias I orin 

I Initial values 

Calibration Calibration bias Calioraticn 
Response Response ("A of span) Response (76 of span) 

I Zsrogas I 
~ 

Run No. Datefime 

Mid-range L 

Initial values Final values 

Analyzsr Sys:em System Sysrem Sys:em bias Drifl 
Calibration Calibration bias Calibration 
Response Response (%of span) Response (% of span) 

I I 
I 

I 
I I 

Sys:em calibration reswnsa - Anaiyzar calibralion resmnso 

Span 
Sys:arn c3libratbn bias - -- - - x 100 

Final system reswnsa - Initial s y s ~ e m  cslibra~ion r e s w n s a  reswnse 
orin - --- x too  

Span 

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

. . . . . .  . . . . . . . .  ... ....... . . .  : .  :.:.:... _ -  . . . . . . .  . . . . .  . . . . . .  _ _  . . .  . . . . .  ~ . -. _I...: .... . . - . , : . .  



I . .  

Analyzer 
Calibration 
Response 

GaIson 
Tecnncal Sarvices 

System System System Sys:em bias 1 DriR 
Calibration bias Calibration 
Response (% of span) Response (%of  span) 

Comments: 

Initial values 

System System 
Calibration bias 
Response (96 of span) 

PRE-TEST & POST-TEST SYSTEM DRIFT CHECK> 

' Drift 

' I  Final values 

System System bias 
Calioralion 
Response (% of span) 

I 
Zen, gas 

I Mid-range 

I Mid-range 

- 
Drift System System System System bias Analper 

calibration Calibration bias Calibration . 
Response Response (%of sgan) Response (% of span) 

.', .-- ; .  . !  .- * L I 
I &yo 

,' 
.> 

! /7 . . >'; : 
I .. - ... .:i I ,",; 
. .. . ,4, .._ \. i '  

. .  
-. . -  . .. ..' I ..r ,a 

. %  .,- '. I : * .  : _'. I _ .  ' ' i &.. ,r; I ;+; ,;:? I 8,O 

. .  

_ -  ,. 

Analyzer 
Calibration 
R e s ~ o  nse 



I PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS 
c2, 1- L; p 

Projec: No, 

Operator J y K  L 

Anaker I. 0.- /-A? 3 2 9 3  

Initial values Final values 

Analyzer 
Calibration 
Response 

Zem gas I 0 .c 

Analyzer System 
Calibration Calibration 
Response Response 

System System System Sys:om bias I Driti 
Calibration bias Calibration 
Response (%of  span) Response (% of span) 

. .  g . 0  010 0 . 0  13.0 p d 7  

System 
bias 

(“A of span) 

Mid-range 1. .‘2 .,g 1 !? ,o 

System Sys:zm bias 
Calioratbn 
Response 

-, f l D  , /2,2 { @.. y IQ? 8 

I Firai values I Initial values I 
Analyzer System System Sys:em Sys:em bias Drift 

Calibration Calibration bias Calibration 
Response Response (“/.of span) Response (% of span) 

System caiibruicn reswnse - Analy:ar calibration roswnsa 

Span 
Sys:em calicration bias - - - x 1co 

Final sysfem reawnae - Initial sytfsm uiibration response reswnse 

Span 
Drih - x 100 

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

. . . . . . . . . . . . . .  . . . . . . . . . . . .  ... . . . . . . . . . .  . . . .  , . . . . . . .  . :. ...... , , . .  . , . . . . . ,  . . . . .  9 :  .::. ..:: . . .  . . .  . . . . . .  , 

~~ - 



Run No. Datefrime / l / i  - ,// 56 
- 

Initial values Final values - 
Analyzer System System 

Calibration Calioration bias Calibration - 
Response Response (%of span) Response 

Analyzer 
Caliocdion 
Response 

Initial values Firal.vafues 

System System Sysfem Sys:em bias I Drift 
Calibration bias Calioration 
Response (%of span) Response .. (% of +an) 

I Mid-range I 

Analyzer System 
Calibration Calibration 
Response Response 

Zero gas 

Mid-rage I 

fiun No. . D at emme 

I . Initial values I Final values 

System Sys:em System bias Drift 
bias Calibration 

(%of s;an) Response (% of span) 

I I 
Sys:em wlibralian reswnse - Analyar  c~fibralicn raswnsa  

Span 
System c.dkratian bias - - x 100 

Enal sys:am resccnse - Initial syslem calibration r a f x n s a  r e s w n s a  
D i t  - x 100 

Span 



PfiE-TEST & POST-TEST SYSTEM DRIFT C H E C K S  

- 
Initial values Final values 

Analyzer System . System System Sys:em bias 1 . Drit  
Calibration Calibration bias Calibration 

I fiasponse Response (%of span) Response (7; of span) 

1 Initial values I Final values 1 
Analyzer Syslem System System Sys:em bias 

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

Analyzar System System System Sys:em bias 
Calibration Calibration bias Calibration 
Response Response (% 01 span) Response 

Sys:em olibraticn response - Anakzar calibraticn r e s x n s e  
Sys:em calbration bias - - x I C 0  

Span 

Final sys:em reswnse - Initial system Calibration response reswnse  

Span 
Dril: - -- x 100 

. . . . .  - . .. 

. . . .  . .~ .,..:. . . ,. - .  . . .  ..-:.:. ". .,.. . . -..:. . . . .  . . . :  ::?. .,::., ...._ . . . . . . . . _ _  I :  .. .... . .. . . 



I 

I 
i 

I i  
' I  

I Mid-range 

Galson 

, .  * .., . 
, / ._a 

:..: . .. 

-. iecmica Services s 

Commenls: 

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS 
/:,- .q -. -! . 1.;: .) I 

.' .. L% 1 , I , p\anr\.O, Projec: No. - <>.< = I  :,;A f u r , :  ,'c 
d 

Source . Operator .4-E 
Pollutant Tt-1 L Analyzer I. D. 

lnilial values I 
Analyzer 

Calibration Calibration bias 
Response Response (% 01 span) 

1 
I Final values 

System System bias I Drik 
Calioration 
Response (% of span) 

- 
7 Run No. 

Run No. 4 
I Final values I Initial values I 

Analyzer System System System System bias 
Calibration Calibration bias Cabration 
Response Response (7% of span) Response 

System slibralion reswnse  - Analy:ar czlibraticn r a s x n s e  

Span 
Sys:em calinraricn bias - x 100 

Fmal sys:em reswnse - Initial system calibraiion r e s w n m  rssmnsa 
Drill - - x 100 Span 



Galson 
Tecnnc.4 Services 

Analyzer 
Calibration 
Resoonse 

Comments: 

Final values 

System System System Sys:em bias I Drih 

I Initial values 

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

Analyzer 
Calibration 
Response 

Final values 
. -  

System System Sys:em Sys:em bias Dn’R 

I Initial values 

Calibration. bias Calicraticn 
Response (%of  sgan) Response (% ol s7an) 

I Mid-range I 
I Z e n g a s  I I 

Analyzer 
Calibtztion r- Response 

r I i e r o g a s  

I I 

I I Mid-range 

System 
Calibration 
Response 

System Sys:em Sys:em bias I Drift 
bias Calibration 

(% 01 span) Response 1% of sqan) 

* I  
Sys:em alibralicn resccnse . Ana&:ar calibration resxcse 

Scan 
Sys:am calibrarian bias - - I 1co 

Final system resmnse - Initial system wlibra:ion resmnse response 
Drih - x 100 

Span 

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

...... . . . . . . . . .  . . . . . . . .  . .  . . . . . .  . . . . . . .  . . . . . . . . . . .  . . . . .  . . . .  ~ . . .  _. . .  -. .... . . . . . .  . . .  _. .. ,: 

- 



Comments: 

Initial values 

I 

Final values -. * M  
Analyzer 

Calibration 
Response 

System System System Sys:em bias Drifl 
Calibration bias Calibration 
Response (%of span) Response (% of span) 

IGlial values 

System System 
I 

Analyzer 
Calibration Calibrztion bias 
Response ' Response (%of span) 

~~ 

Final values 

System Sys:em bias Drift 
Calibralbn . 
Response (% of span) 

Analyzer 
Calikrz:ion 
Response 

&? 
Mid-r,nSe k,, ; -f  

Zero gas 

- : ,-, --... 

- 
Initial values Final values 

System System System Sys:em bias I Dritt. 
Cilikrzticn t.izs C2-;2xzGcn 
Response ("/a 01 span) Response (%of span) . 

,*3 . x--;> 

j _/ 

- . -  
/:, ' , )  i / -  

.. 
2 -/,3 - ,' ' 

f n  1:- -. . , 
/..-.:'' . 1 - . e v  . 



Zero 5as 'E I hiid-range 

I 

Analyzer 
Calibration 
Response 

I 

Iniliabvatues ' I Final values 

System System System Sys:ern bi ts  
I 

Analyzer 
c-l' a bralion - '  Calibration bias Calioralion 
Fiesponse Response (% of ssan) Resp0ns.e (% of span) 

Final values 

System Sys:em b i t s  

I initial values 

System System 
Calibration bias Calibration 
Response (%of span) Response (% of s;an) 

I Initial values I Final values 1 

Response Response 

I 

! 
Z m  Gas 

I 

I Mid-ranse I I 

Sysism System Sys:em bias I DrW 
bias Caibration - 

(% of span) Response (96 of s p t n )  

I I I 



Galson 
Tecmicai Services 

Cornmenfs: 

I Itdial vtlues 

Analyzer System Sysiam 
Calibration Calibration bi2s 
Response Response (5; c f  s;an) 

final values 1 
System bias -- (% of ssan) 

System 
Calibration 
Resoonse 



Galson 
Tecnmcal Sarvices 'uc 

, ,  
! I  
I !  

Ana!y:er 
'! Calibration 

Kespmse 
?, \ 

Cornmenls: 

r 

Final values 

*. 
System Sys:am bias 1 Drik 

I Initial values 

Sys:em Sys:em 
Calibration bias Calioration 
Response (%a! sgan) Response [Yo 01 span) 

Analyzer 
Calibration 
Response 

- 

Dfl% 

Final values 

Sys:em System System Sys:em bias 

I Initial values 

Calibration bias Calioration 
Response (%of span) Response (% 01 span) 

I zero gas 1 

Analyrer 
Calibration 
Response 

,i 

I I I I I I Mid-range 

Dritt 

I Enal values 

System System Sysfem System bias 

I lnitizl d u e s  

Calibration bias Calioration - 
Response (%of span) Response (% of span) 

i ' Zero gas I 

. - - 
. . -- ... . 



Analyzer System 

Analyier 
Czlibrz:ion 
Response 

System System Sys:em bias 
bias Calbration 

("A of span) Response 

System System 
C-I' a Ikrcllcn - ' 
Response (%of span) 

tics 

Initial values I 

.' /- I 0 .  

Final values I 

System wlibration respcnse - Anakzer cdibraticn response 

Span 
. Sys:em cdicratkn bias - -- - - x 1cc 

fi,-;il system rsswnsa  . Initial system calibration rsswnsa reswnse  

Span 
x i o 0  __ Orili - 



Initial values 

Response Response (%of span) 

I '  

Analyzer 
Calibration 
Resaonse 

. Final values ' I  

Final values 

System Sysiem System System bias or:n 
I !ritial values 

Calibration bias Calibration 
Response ( % o f  span) Response (% of span) 

I 

System 1 Sys:am bias I Drik . I 
Calbration 
Response (7; of span) 

I Mid-range I 
Run No. Oatef ime 

I 
zero 5as 

1 Mid-range 



Galson 
Tecnncal Servtces 

Analyzer 
Caiibration 
Response i 

~ 

Commenfs: 

Fml values 

Sysiem System System System bias I Drift 

I Initial values 

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

Initial values I Fml values 1 
L. 

System Sys:em bias I Dri t  i Calibration 
System 

bias 
Sys:em I Analyzer 

Calibration . Calibration 

Run No, 2 Oat crime 

I Initial values I Fin21 va-1 

Analyzer System System System Sys:em bias 
Calibration Calibration bias Calibration 
Response Response (%of span) Response 

1 Zero gas 

Sysrem calibraticn r e s a n s a  - Anaiyzar calibration roswnse ’ - x 1CJ . 5y::e.n c3libra:kn bias - ---- ---_ 
Span 

Final sys:en resmnse - Initial s y s t m  calibration rsswnse  reswnse - x i c c  aril! - -___-__ 
Span 



I Comments: 

Analyzer 
Calibration 
Response 

j 

fiun No. Dateflime 

Initial values Erzl values 1 
.. Sys:em Sysiem System Sys:m bias I Drii; 

Calibrztion bi ts Calioralion 
Response [%of  span) Response (7; of span) 

- 

~ 

Zero gas 

Mid-range 

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

System Sysiem System Sys:em bias Analper  
Calbration Calibration bias Calioration 
Response Response (%of span) Response (% af scan) 

I I 
I 

Analyzer 
Calibration 
Response 

Zero gas 

Initial vdues r l ~ l  values I 

I I 
System System System Sys:em bias I Drift 

Calibration bias Calibration 
Response (% o! span) Response (96 of span) 

I I - I I Mid-range 



POST-TEST CALIBRATION DATA 



POST TEST CALIBRATION - TEMPERATURE SENSORS 
Ambient (2) Y. OB. Omer (2) % OlH. 

0 :  G 72 0 Reference 5-30 
530 672 . '  

3adc Thermacauple ID*- 

Reference 52 f 0 - & 
- .  Gas Meter Inlet ID1 52 $ - 672 

Relerence g2$ 0 6 72 0 
Gas Meter Outlet ID3 5.2 t f  6 72 



I 
I . .  . .  

, .  

. .  

POST TEST CALfBFATlUN - TEMPERATURE SENSORS 
Ambient (3) Y. QiS Other (2) Y. Diff. - 

.L G 72 

672 . 

0 Reference cy0 

Sfadc Thermocouple ID:- 530 
Reference F J L  0 

5% f3 - k 72 
Reference 52 5 0 6 7 2  

G a  Mefer We! IO2 - 

D 
Gas Mefer Outlet ID: 52 8 6 72 

. . . . .  

< '  

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

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

;9.:,.. . ?.. : , .  

. .  
i . .,, :;.. 

. . l L  . . .  ..,: :.: 
..7.>.,: 

.':.,:; 

5-30 
5-30 
5-3 7 

Condenser Oullef 10.'- . 
A2 . ' 7 3 /  

'. :7f9 .' 

Reference 

7-7 . . . . . . .  

' 

~, 

Heated Oven Box ID# 

-.::: . . .  . Technician: D;:.: Z/Zf/?G 
L I S  - &re.  ,?,--Gc~hIe 

. . .  
. .  

.: . 

. .  

. . . . .  



. .  

r 
POSTTEST CALIERATION - TEMPEFATURE SENSORS . 

Ambiem (7) % DiH. Orner (2) Y* oiif. 

(y2 " 
G 72 

d7z .. . .  

GZ Referencs 273 0 

s s 3  
Slack Thernccxple 10:- 

. . .  



A -  

0. I Reference 5 2 3 0. a t 7 Z  

FOSTTEST CALIBRATION - TEMPEXATLIRE SENSORS 

I ._. . . :  
.. . .  

- .; . . .. ,. .-,____ _ _ _ _  . .  : ., .<. - .,-. n^^i:.--Lio . . -. . . . . . I . .  



. .  . .  . ,  

' .  , . .  
. . .  . .  

. .  , 

. .  
. . .  . .  . 

. .  . .  . .  



NOMENCLATURE 

k = Stack Cross Sectional Area (112) 

An P Nozzle Cross Sectional Area (112) 

ACFM D Actual cubic feet per minute 

= 
= Pitot Calibration Factor - Sample Time (minutes) 

= Dry standard cubic feet 
= Temperature - degrees fahrenheit. Temperature (460 + OF) 

= square foot, cubic foot 

P Feet per minute 

= meter calibration factor 

Flow rate - standard cubic feet per minute.on a dry basis 

g m ~ m o I e = gram-mole 
AH = Orifice pressure drop (inches H20) 

4 = Mercury 

hr. min. sec = Hour, minutes. seconds 
in. H20 = inches of water 

inches of mercury 

liters. milliliters 

liters per minute 

cubic meter 

grains, grams, miiiigrams. micrograms, nanograms(l0-9) 

Barometric Pressure (inches of Mercury) 

Absolute meter Pressure (inches of Mercury) 

parts per million. parts per billion 
Stack gas absolute pressure (inches of Mercuv) 

Pressure. standard conditions (inches of Mercury) 

Stack gas velocity head (inches of H20)1/2 

Specific gravity 

Test duration (minutes) 

Meter temperature (OF). ( O R )  

Stack gas temperature (OF). (OR) 
Temperature. standard conditions (OR) 

Average orifice temperature during test (OF) 

Average orifice temperature during calibration.('F) 

Volume of liquid water condensed (liters) 

Stack gas velocity (feet per minute) 

Specific gravity of mercury 



Formaldehyde and Benzene  Emission Data 



Source Test Repon: 
TAC (Georgia Pacific), Fon Bragg. CA w 

I Galson Project#: S9-072.GP 
Pg. 1 - 

Oat0 Printed 211 8 /91  

I Summary of Test Data: Aldehyde Ernisslont 

1 

~ ~~~~ 

Run: #5 Run: #6 Run: #7 
I 

Duration of the Run (e), Minutes: 

Ambient Air Temperature, "F 

I Barornemc Pressure ( P b ) ,  in. Hg 

I 

I 

Avg Orifice Temp @ Calib Cond OM), "F 

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

Avg Sampling Rate @ Calib Cond. l/min 
I 

I Number of Sampling Points: 

Pitot Calibration Factor (CJ: 

Stack Diameter, Inches: 

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

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

I 

I 

I 

I Stack Gas Velocity Head, (4AP): 

Stack Gas Temperature (E), OF: 

Stack Gas Moisture Percent: ' 

Specific Gravity of Flue Gas (SG): 

I 

I 

45  

60 

30.33 

56 

55 

0.87 

20 

0.84 

66 

-0.31 

30.31 

1.1 45 

161 

32.60 

0.905 

45 

60 

30.33 

56 

51 

0.83 

I , 20 

0.84 

66 

-0.29 

30.31 

1.134 

162 

33.40 

0.902 

45 

6 0  

30.33 

55 

5.3 

0.87 

20 

0.84 

66 

-0.27 

30.31 

1.124 

163 

34.20 

0.901 

1. Source of Moisture Percentage Data: C a l c u l a t e d  b a s e d  on s a t u r a t e d  gas coneitions 



Source Test Report: 
TAC (Georgia Pacific). Fort Eragg. CA 

7 Galson Project#: S9-072.GP 
- Pg. 2 

Date Printed: 211 6 /91  

Sampling Data and Calculations: Aldehyde Emisslons 

I 
Run: #5 Run: #6 Run: #7 

- 

A. Stack Gas Cross Sectional Area (A,), fr': 23.76 

B. Stack Gas Moisture Percent: I 32.60 

Avg Sampling Rate @ Calib Cond, Vmin 0.87  

Avg Sampling Rate @ Test Cond, Vmin 
Avg Sampling Rate @ Calib Cond.*SQkT(T,/T,) 

. 0.86 

Volume Sampled @ Test Cond.. 1 38.9 
Avg Sampling Rate @ Test Cond * Test Duration 

Volume Sampled @ STD Cond, f? 
[(Volume Sampled @ Test Cond./28.32) * CpdP,,) 
* (T,d/Avg Od-ice Temp @ Test in OR)] ' 

1.429 

2. Stack Gas Velocity, fr/min: 4,366 
I 4005 * 4AP + C, * SQRT((T, * P,d)/(T,d * P, SG)) ] 

D. Stack Gas Flow Rate (stack cond.), A C M :  03.733 
A * C ]  

C. Stack Gas Flow Rate (std. cond. dry), SCFM 6 0 , i  8 6 
1 D * (1 + B/IM)) * V,,d/T,) * (P,/P,,d) ] 

23.76 23.76 

33.40 34 .20  

0 .83  0 .87  

0.83 0 .87  

37.3 39.1 

1.378 1.443 

4 , 3 3 3  

1 0 2 , 9 3 3  

5 8 , 9 5 0  

4 .299 

102 ,133  

57 ,713 

~~~~ - 

1 SourceofMoisture Percentage Darn: C a l c u l a t e d  b a s e d  on s a t u r a t e d  g a s  c o n d i t i o n s  

!andard Conditions: T,, = 528 "R ; P,,d = 29.92 in. Hg 
T,=t,+460 ; T , = ~ , + 4 6 0  



Source Test Report: 
TAC (Georgia Pacific). Fort Bragg. CA 
Galson Project#: S9-072.GP 

Pg. 3 
Date Printed: 2 /1  8 / 9 1  

Sampling Data and Calculatlons: Aldehyde Emissions 
~~ ~ 

! Run: #5 Run: #6 Run: #7 

Fganics Quantity Collected, pg 

' Acetaldehyde 

. ' Formaldehyde 

: 
8.29 14.8 3.44 

1 1.3 37.5 8.41 

~~ , -  
hganics Concentration, mdm3 

[ (Mass/Vol Sampled STD) * (0.035311 1) ] 

ACetaldeh yde 

Formaldehyde 

0.205 0.379 0.084 

0.279 0.961 0.206 

kganics Concenmtions, ppm 
[ Concennation * 24.04358/M.W. of paramccer ] 

Acetaldehyde (MWe44.1) 0.112 0.207 0.046 

Formaldehyde (MWs.30) 0.224 0.770 0.1 65 

- 
3rganics Concennations (At 12% COJ, ppm 

[ Concentration * (12/%CO,) ] 

Acetaldehyde 0.1 22 0.226 0.047 

Formaldehyde 0.244 0.840 0.1 68 

hganics Emission Rate, gmhr 
[ Cox.* Stack Gas Flow Rate * (0.06/1000)/(0.03531/1) ] 

Acelaldehyde 

Formaldehyde 

21 .o 38.0 8.25 

28.6 96.3 20.2 
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Source Test Repon: 
TAC (Georgia Pacific), For! Bragg. CA 

Galson Project#: S9-072.GP 

Run: #5 

% 

Pg. 4 
Dare Printed: 211 8 / 9 1  

Run: #6 Run: #7 

x % 

I .Stack Gas Composition and Gas Density Calculations 

$2 78.9 53.10 78.6 52.35 78.6 51.72 

34.20 _ - -  32.60 - - _  33.40 - - -  I' 0 

26.1 1 _ - -  26.07 4oleculv Weight' _ _ -  26.20 - - _  

0.902 _ - -  0.901 lpecific Gravity of Suck Gas' _ - -  0.905 - - _  

-I 

I I Dry Basis Wet Basis I Dry Basis Wet Basis I Dry Basis Wet Basis 

ZO, 

3 ,  

30 

11.0 7.41 11.0 7.33 11.0 7.76 

10.0 6.74 10.3 6.86 9.4 6.19 

0.1 0.07 0.1 0.07 0.2 0.13 

1. Calculated from the equation: 

2. Calculated'frorn the equation: 

Molecular Weight = 0.44*(%CO2) + 0.32*(%02) + 0.28*(%Nz + %CO) + 0.18*(%H2O) 

SG =Molecular Weight of Suck Gas / Moleculv Weight of Air (28.95 gm/,m-mole) 
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8. BENZENE CONCENTRATION. PPM , 1.5 1.7 0.3 

C BENZENE EMISSION RATE, GM/HR 5 0 0  5 5 0  9 6  
(A'B*Mb*60)/(1O3'35.3'24.04) ' 
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Particulate and Metals (1 1 )  Emission Data 



Source Test Report: 
TAC (Georgia Pacific), Foil Bragg. CA 

Galson Project#: S9-072.GP 
- 

Summary of Test Data: ParticulatelMetals Emissions 

Run: #l Run: #2 Run: #4 I 

dumber of Sampling Points: 

Duration of the Run (e), Minutes: 

;ampling N o d e  Diameter, Inches: 

?tot Calibration Factor (CJ: 

Meter Calibration Factor (y): 

itack Diameter, Inches: 

4mbient Air Temperamre, "F 

daromemc Pressure Pb), In. Hg: 

;tack Gas Static Pressure in Flue, In. H,O: 

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

;rack Gas Velocity Head, (4AP): 

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

Volume Sampled (Vm), ft.' (Meter Cond.): 

;rack Gas Temperature (t,), OF: 

mpinger Outlet Temperature, "F 

Meter Ternperarure (L), OF: 

.deter Vacuum, In. Hg: 

Jdume of Water Condensed (VI<), ml: 

Specific Gravity of Flue Gas (SG): 

I Flue Gas Composition: 
I 
' 6C0, 

j 
I %O, 

i k C o  

20 

120 

0.213 

0.84 

1.004 

66 

65 

30.37 

-0.1 9 

30.36 

0.947 

1.33 

70.39 

154 

67 

72 

3 

552.8 

0.936 

13.2 

7.9 

0.0 

20 

120 

0.213 

0.84 

1.004 

66 

65 

30.37 

-0.21 

30.35 

0.877 

1.14 

65.47 

152 

63 

69 

4 

51 1.8 

0.939 

12.0 

8.2 

0.1 

20 

120 

0.213 

0.84 

1.004 

66 

70 

30.31 

-0.22 

30.29 

1.242 

2.13 

89.43 

158 

6 7  

6 7  

12 

779.1 

0.923 

11.4 

9.9 

0.0 



Source Test Repon: 
TAC (Georgia Pacific), Fori Bragg. CA 

Galson Project#: S9-072.GP 

I Sampllng Data and Calculations: Partlculate/Metals Emissions 

Run: #I Run: #2 Run: #4 

1. Stack Gas Cross Sectional Area (A,), ft2: 

': Volume Sampled (Meter Conditions), f?: 

, Volume Sampled (Std. Conditions), fr': 
[ B * y * (Tid/P,,J * ((Pa + (AH/ 13.6))/Tm)] 

1. Volume of Liquid Water Condensed, ml: 

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

. Stack Gas Moisture Content, %: 
[ (E/(E + C)) * 100 1 

' Stack Gas Velocity, fvrnin: 3 , 5 2 4  
[ 4005 * 469 * Ci * SQRT((T, * P,u)/(T,,d * P, * SG)) ] 

23.76  23.76 23 .76  

70.39 65 .47  89.43 

71.43 66.73 91.61 

552.8 779.1  

26 .06  36 .73  

26 .73  28 .62  

51 1.8 

24 .13  

25.82 

3,255 4 , 6 7 7  

. Stack Gas Flow Rate (Stack Cond.), ACFM: 83 .726  7 7 , 3 2 3  11 1 , 1 2 6  
[ A * G l  

Stack Gas Flow Rate (Std. Cond. dry). SCFbI: 5 3 , 5 1 3  
[ H * (1 - F/lOo) * (Tsrd/T,) * (P$/Pnd) ] 

5 0 , 2 4 5  
. .  

6 8 , 5 8 1  

mdard Conditions: Tnd = 528 O R  ; P,, = 29.92 in. Hg 

= t, + 460 : T, = t, + 460 



Source Test Repon: 
TAC ‘(Georgia Pacific). Fon Bragg. CA 
Galson Project#: S9-072.GP 

I 
. -  

j 1 
. .  Sampling Data and Calculations: Particulate Emisslons 
i i  
.i 

Run: #1 Run: #2. Run: #4 . 
. .  

I i J.’Pareiculate ~uantity couccted gm 

1. Solid’ Particulate 0.0939 0.0834 0.1617 

I 
/ . I K. Paniculate Concenmtion, gr/ft] 

[ J j C  * (1543000/100000) ] 

I 

I 1. Solid Particulate 0.0203 0.01 93 0.0272 

I dPaniculate Concentration (At 12% CO,),,gr/fr’ 
[ K’* (12/%CO,) 1 

I 

I 1 .  Solid Particulate 0.0184 0.01 a i  0.0287 

I 

I f M. Particulate Emission Rate, lb/hr 

[ K/ I * (132300/1000000)/(1543000/100000) 1 

9.307 8.308 16.01 I 1 .  Solid Particulate 

I 



Source Test Report: 
TAC (Georgia Pacific). Fort Bragg. CA 

Galson ProjecW: S9-072.GF 

Sarnpllng Data and'  Calculations: Particulate/Metals Emissions 

Run: #1 Run: #2 Run: #4 

,J. Metals Quantity Collected, mg 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

LeA 

Manganese 

Mercury 

Nickel 

Selenium 

Zinc 

0.067 0.073 0.017 

0.001 c 0.001 < 0.001 

< 0.001 < 0.001 0.002 

0.007 0.004 0.01 6 

0.055 0.051 0.077 

0.025 0.023 0.059 

0.32 0.1 0.22 

0.0015 0.001 9 0.0024 

c 0.008 < 0.008 0.012 

< 0.01 < 0.91 < 0.01 

0.589 0.559 0.909 



Source Test Report: 
TAC (Georgla Pacific). Fort Bragg. CA 

Galson Project#: S9-072.GP 

Sampling Data and Calculations: Partlculate/Metals Emissions 

i- 
: 
I ,  

Run: #I Run: #2 Run: #4 
1 

i l  

I 
8 I K. Metals Concentration, m@m3 

[ J/C * (35.3111) ] 

Arsenic 

Beryll ium 

Cadmium 

C h rom iu m 

Copper 

w 
Manganese 

Mercury 

'Nickel 

S e I e n i u rn 

Zinc 

0.033 

c 0.0005 

c 0.0005 

0.003 

0.027 

0.012 

0.158 

0.0007 

c 0.004. 

c 0.005 

0.291 

0.039 

c 0.0005 

c 0.0005 

0.002 

0.027 

0.012 

0.053 

0.0010 

c 0.004 

c 0.005 

0.296 

0.007 

c 0.0004 

0.001 

0.006 

0.030 

0.023 

0.085 

0.0009 

0.005 

c 0.004 

0.350 



:e Test Report: 
(Georgia Pacific). Fort Bragg. CA 
)n Project#: S9-072.GP 

Sampling Data and Calculations: PartlculatelMetals Emisslons 

Run: #1 Run: #2 Run: #4 

icenuation (At 12% CO,), mg/m3 

“/OCOz) 1 

0.030 0.036 0.007 

c 0.0004 c 0.0005 c 0.0004 I 

< 0.0004 c 0.0005 0.001 

0.003 0.002 0.006 

0.025 0.025 0.031 

0.01 1 0.01 1 0.024 

0.144 0.050 0.089 

0.0007 0.0009 0.0010 

c 0.004 c 0.004 0.005 

c 0.004 < 0.005 c 0.004 

0.265 0.277 0.369 

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

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

. .  
. . .  

~ . .  ... 



Source Test Report: 
TAC (Georgia Pacific). Fort Bragg, CA 

Galson Project#: S9-072.GP 

Sampling Data and Calculations: ParticulatelMetals Emiss ions  I 

Run: #1 Run: #2 Run: #4 

M. Metals Emission Rate, gmbr 

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

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

L e d  

Maqanese 

Mercury 

Nickel 

Selenium 

Zinc 

3.91 

< 0.045 

< 0.045 

0.315 

2.47 

1.12 

14.4 

0.067 

< 0.360 

0.450 

26.2 

3.30 

c 0.045 

< 0.045 

0.181 

2.30 

1.04 

4.52 

0.086 

c 0.361 

c 0.452 

25.3 

0.764 

< 0.045 

0.090 

0.719 

3.46 

2.65 

9.88 

0.108 

0.539 

'< 0.449 

43.8 



Source Test Report: 
TAC (Georgia Pacific), Fon Bragg. CA 

Gaison P:ajacts: S9-072.GP 

l sokinet ic  Variation Calculation 

Run: #1 Run: #2 Run: #4 

6 1 4  6 1  2 6 1  8 

I 
I 
Stack Gas Absolute Temperature (T,), "R: 

Volume of Liquid Water Condensed (VI<), ml: 552.8 51 1.8 779.1 I 
Meter Calibration Factor (y): t 
! 
Volume Sampled (Meter Cond.) (V,,,), f?: I 

! 

keter Absolute Temperature (Tm), OR: 

I 
! 
Meter Absolute Pressure (Pm), In. Hg: 
" P b  + AH/ 13.6) 
i 
Stack Gas Velocity (v,). fr/min: 
; 

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

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

%ration of the Run (0). minutes: 
I 

Tsokinetic Percentage (I), 9%: ' 

1.004 

70.39 

5 3 2  

30.47 

3.524 

30.36 

0.00025 

1 2 0  

106.8 

1.004 

65.47 

5 2 9  

30.45 

3,255 

30.35 

0.00025 

1 2 0  

106.2 

1.004 

89.43 

5 2 7  

30.47 

4,677 

30.29 

0.00025 

1 2 0  

106.9 



Sburce Test Repon: 
TAC (Georgia Pacific). Fort Bragg. CA 

Galson Project#: S9-072.GP 

Run: #I 

% 
I 

I Dry Basis Wet Basis 

Run: #2 Run: #4 

% % 
Dry Basis Wet Basis Dry Basis Wet Basis 

I CO’ 13.2 

I 0’ 

co 
I 
I 

I N’ 

7.9  

0 .o 

. 78 .9  

_ _ -  I H’O 

I Molecular Weight’ _ _ _  

I, Specific Gravity of Stack Gas’ - _ -  

9.67 12.8 

5.79 8.2 

0.00 0.1 

57.81 78.9 

26.73 _ _ .  

27.1 1 _ - .  

0.936 _ - .  

9.49  11.4 8.14 

6.08 9 .9  7.07 

0.07 0 .0  0.00 

58.53 7 8 . 7  56.18 

28 .62  - - _  25.82 

27.18 - - .  26.72  

0.939 - - _  0.923 

1. Calculated from the equation: 

2. Calculated from the equation: 
Molecular Weight = O.;14*(%CO,) + 0.32*(%02) + 0.28*(%N2 + %CO) + 0.13*(%HZO) 

SG =Molecular Weight of Suck  Gas /Molecular Weight of Air (28.95 grn/grn-mole) 
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Source Test Aepon: 

Galson Project#: S9-072.GP 

TAC (Georgia Pacific). Fon Bragg, CA Pg. 1 
Date Printed: 211 4 / 9 1  

Summary of Test Data: Condensable Particulate Emissions 

j 
Run: #3 

'Jumber of Sampling Points: 

Duration of the Run (0). Minutes: 

hnpling N o d e  Diameter, Inches: 

"itot Calibration Factor (CJ: 

Meter Calibration Factor (y): 

jtack Diameter, Inches: 

Ambient Air Temperature, "F: 

daromemc Pressure (Pb). In. Hg: 

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

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

tack Gas Velocity Head, (gAP): 

3rifice Pressure Drop (m. In. H,O: 

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

tack Gas Temperature (t,), OF: 

mpinger Outlet Temperature, " F  

Meter Temperature (L), O F  

4eter Vacuum, In. Hg: 

-folume of Water Condensed (V& mi: 

Specific Gravity of Flue Gas (SG): 

0 

40 

0.189 

0.84 

. 1.004 

66 

65 

30.37 

-0.21 

30.35 

0.984 

0.82 

18.63 

154 

54 

62 

1 1  

154.2 

0.933 

Flue Gas Composition: 
h C 0 ,  

"00: 

'cco 

13.0 

7.9 

0.2 



Source Test Repor!: 
TAC (Georgia Pacific), Fort Bragg. CA 

Galson Project#: S9-072.GP ? 

: 

Pg. 2 
Dale Printed: 2 /1  4/91 - 

! A. Stack Gas Cross Sectional Area (A,), fr': 
, : .  
: , 

. '. 

' 3. Volume Sampled (Meter Conditions), ft': 
. .  . .  

D. Volume of Liquid Water Condensed, ml: 

5. Vapor Volume (Std. Conditions) of Water, ft.': 
[ D * 0.04714 ] 

.:. Stack Gas Moisture Content, %: 
[ (E/(E + C)) * 100 I 

'3. Stack Gas Velocirv. fdmin: 

23.76 

1 8 . 6 3  

19 .24  

1 5 4 . 2 '  

7 . 2 7  

2 7 . 4 2  

3 . 6 7 2  

H. Stack Gas Flow Rate (Stack Cond.). A C M :  8 7 , 2 3 0  
[ A * G l  

I. Stack Gas Flow Rate (Std. Cond. dry), SCFM: 5 5 , 2 4 1  
[ H * (1 FI100) * (TsdIT,) * (Ps/Pnd) 1 

Standard Conditions: Tnd = 528 O R  ; P,,d = 29.92 in. Hg 
r ,= t ,+460  ; r , = t , + 4 6 0  

1. L i q u i d  volume i s  b a c k - c a l c u l a t e d  a s suming  s a t u r a t e e  conditions. 
2 .  Saturation m o i s t u r e  c o n t e n t ,  based on s t a c k  gas t e m s e r a t u r e  and press::=. 



Source Test Repon: 
TAC (Georgia Pacific). Foil Bragg. CA 
Galson Project#: S9-072.GP 

Pg. 3 
Date Printed: 2/  1419 1 

Sampling Data and Calculations: Condensable Particulate Emissions 

Run: #3 

J. Paniculate Quantity Collected. mg 

14.2 
I Condensable Particulate 

I 

K. Paniculate Concentration, g/ff 
' [ J/C * (1543/100000)] 

Condensable Particulate 0.01 14 

~ 

*L. Particulate Concentration (At 12% COJ, gr/fr' 
' [ K * (12/%C02) 1 

Condensable Particulate 0.0105 

I 

M. Paniculate Emission Rare, lb/hr 

i [ K * I * (132.3/1000000)/(1543/100000) I 
1 ,  

,Condensable Particulate 5.39 
I 



1 

Stack Gas Absolute Temperature (T,), "R: 

Volume of Liquid Water Condensed (V& ml: 

Meter Calibration Factor (y): 

Volume Sampled (Meter Cond.) (Vm), H: 

Meter Absolute Temperature urn), "R: 

Meter Absolute Pressure (Pm), In. Hg: 
(Pb + AH/ 13.6) 

Stack Gas Velocity (v,), ftfmin: 

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

Cross-Sectional Area of Nozzle, (An). ft? 

Duration of &e Run (e) ,  minutes: 

Isokinetic Percentage (I), %: I 

6 1 4  

1 5 4 . 2  

1.004 

18.63 

522 

30.43 

3,672 

30.35 

0.00019 

4 0  

106.2 

~ ~ 

. Calculated from the Equation: 
I = IT, * 100 * ((K, * V,) + (V,/Tm * y* Pm))1/@ * v3 * p, * An) 
where K, = 0.002669 



I 
Source Test Report: 
TAC (Georgia Pacific), Fort Eragg. CA 
Galson Project#: S9-072.GP Condensable Particulate Emissions 

% 
Dry Basis Wet Basis 

Pg. 5 
Date Printed: 2/ 1 4 /9  1 

Ye 70 
Dry Basis Wet Basis Dry Basis Wet Basis 

Stack Gas Composi t ion  and G a s  Density Calculat ions 
I 
i I Run: #3 

1 

I CO’ ’ . 13.0 

10’ 
I 

co 

I N’ 

7.9 

0.2 

78.9 

I Molecular Weight’ _ - .  

j Specific Graviry of Stack Gas’ - - - I 

9.44 

5.73 

0.17 

57.24 

27.42 

27.00 

0.933 

1. Calculated from the equation: 
Molecular Weight = 0.44*(%C02) + 0.32*(%03 + 0.28*(%N2 + % c o )  + 0.18*(%H20) 

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





; .  :, 



Particulate Emission Data (1 1/90) 



ource Test Report: 
1 

0 

! Summary of Test  Data: Partlculate Emissions (1 1/90) 
1 )  

Run: #4N i I  
i 
i 

umber of Sampling Points: 

i h a t i o n  of rhc Run (e), Minutes: 

.. :bnplhg Noule  Diameter. Inches: 

I 

j l  
. .  . .  

':tot Calibration Factor (CJ: 

: deter Calibration Factor (y): 
1 1  
, :  

\ack Diameter, Inches: 

' mbient Air Temperature, O F  

3aromemc Pressure (Pa). In. Hg: 

jack Gas Staac Pressure in Flue, In. H,O. 

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

.Lack Gas Velocity Head, (4AP): 

! 

rifice Pressure Drop (AH), In. H,O: 

lolume Sampled (V,,,), ft '  (Meter Cond.): 

jack Gas Temperature (t,). "F: 

lipinger Outlet Temperature, "F 

deter Temperame (L), "F: 

..eter Vacuum, In. Hg: 

h n e  of Water Condensed (Vk), ml: 

ipecific Gravity of Flue Gas (SG): 

:lue Gas Composition: 

CO, 

'. 0, 

Y co 

20 

60 

0.21 3 

0.84 

1.008 

66 

70 

30.1 7 

-0.16 

30.16 

1.134 

1.70 

39.75 

155 

60 

68 

' 4  

337.9 

0.922 

10.7 

9.9 

0.1 



Source Test Repon: 
TAC (Georgia Pacific), Fon Bragg. CA 

: \- Galson Project% S9-072.GP 
? 

Pg. 2 
Date Printed:l 2 /21 /90  

I 

? Sampling Data and Calculations: Partlculate Emissions (11190) 
! 
I Run: #4N 

~~~ ~~ 

: 
23.76 

! \  
: A. Stack Gas Cross Sectional Area (A,), ff 

: B. Volume Sampled (Meter Conditions), fr': 39.75 

. C. Volume Sampled (Std. Conditions). fr': 40.55 \ [ B * y * (T,&/P,&) * ((Pb + (AH/13.6))/Tm)] 

b. Volume of Liquid Water Condensed, mi: 337.9 

E. Vapor Volume (Std. Conditions) of Water, fr': 15.93 

b. Stack Gas Moisture Content, 470: 28.20 
[ (E/(E + C)) * 100 ] 

i 

G. Stack Gas Velocity, fdmin: 4 , 2 7 2  
[ 4005 * 4AP * C, * SQRT((T, * P,,J/(T,& * P, * SG)) ] i 

!-I. Stack Gas Flow Rate (Stack Cond.), ACFM: 

I 

I. Stack Gas Flow Rate (Std. Cond. dry), S C M :  

101,493 
[ A ' G I  

63,O 13 
1 [ * (1 - F / 1 m )  * (Tsrd/TJ * (PJPnd) I 

Standard Conditions: Tnd  = 528 "R ; Pnd = 29.92 in. Hg 

r, = tr + 460 ; T,,, = tm + 460 



Source Test Report: 
TAC (Georgia Pacific). Fort Eragg. CA 
Galson Project#: S9-072.GP 

Pg. 3 
Dare Printed:l 2/21/90 

Sampllng Data and Calculations: Particulate Emlsslons (1 1/90) I 

Run: #4 N . 

J. Parciculate Quantity Collected, gm 

1. Solid Particulate 0.0622 

2. Conden. Particulate 0.002 

Total Particulate 0.0642 

C. Particulate Concentration, gr/fr' 
'[ J/C * (1543000/100000) ] 

1. Solid Particulate 0.0237 

2. Conden. Particulate 0.0008 

Total Particulate 0.0244 

2. Pardculate Concennation (At 12% COJ, g/f? 
[ K * (12/%C02) 1 

1. Solid Particulate 0.0265 

2. Conden. Particulate 0.0009 

Total Particulate 0.0274 

54. Particulate Emission Rate, Ib/hr 
[ K * I * (132300/1000000)/(1j43000/100000) 1 

1. Solid Particulate 12.0 

2. Conden. Particulate 

Total Particulate 

0.41 

13.2 



Source Test Report: 
TAC (Georgia Pacific). Fort Bragg. CA 

Galson Project#: S9-072.GP 

Pg. 4 

Date Printed:l2/21/90 

lsokinetic Variation Calculation 

Run: #4N 

Stack Gas Absolute Temperature (TI), OR: 

i 
Volume of Liquid Water Condensed (V& ml: 
i 

eter Calibration Factor (7): r 
\Volume Sampled (Meter Cond.) (V,), f?: 

I 
'Meter Absolute Temperature urn), OR: 

Meter Absolute Pressure (Prn), In. Hg: 
(P, + AH/ 13.6) 

Stack Gas Velocity (v,), ft/min: 

Stack Gas Absolute Pressure (PJ, In. Hg: 
I 

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

Duration of the Run (e) ,  minutes: 

1s.okinetic Percentage (0. %: 1 

615 

337.9 

1.008 

39.75 

528 

30.30 

4,272 

30.16 

0.00025 

6 0  

103.0 

'. Calculated from the Equation: 
I ='[T, * 100 * ((K, * V,) + (V,/T, * y *  Pm))]/(B * v, * P, * A.) 
where K, = 0.002669 



Source Test Report: 
TAC (Georgia Pacific), Fort Bragg, CA 

Galson Project#: S9-072.GP 

! Run: #4 N 

Dry Basis Wet Basis 
% 

Pg. 5 
Date Printed:l 2121190 

% % 
Dry Basis Wet Basis Dry Basis Wet Basis 

I 
I Stack Gas  Composition and Gas Density Calculations 

10.7 

9.9 

0.1 

79.3 

- - _  

Molecular Weight’ _ _ _  
I I 
(Specific Gravity of Stack GasZ - - - 

7.68 

7.1 1 

0.04 

56.97 

28 .20  

26.69 

0.922 

1. Calculated from the equation: 

2. Calculated from the equation: 

Molecular Weight = O.44*(%CO2) + 0.32*(%02) + 0.28*(%N2 + %CO) + O.lS*(%H,O) 

SG =Molecular Weight of Stack Gas / Molecular Weight of Air (ZS.95 ,m/grn-rnole) 



b "  





Hexavalent Chromium Emission Data 

, .  . .  . .  . . . 



Source Test Repon: 
TAC (Georgia Pacific), Fort Bragg. CA 

: Galson Proiectll: S9-072.GP 
Pg. 1 

Date Printad:l 2121 190 
I )  

Summary of Test Data: Hexavalent and Total Chromfum Emlsslons 
i t !  Run: #l Run: #2 Run: #3 
I 

1 Yurnber of Sampling points: 1 
: ouration of the RU (0). Minutes: 

i :ampling N o d e  Diameter, Inches: 

i Pitot Calibration Factor (CJ: 

.deter Calibration Factor (y): 

! 

I 

.: 

I 
.tack Diameter, Inches: 

I Ambient Air Temperawe, "F: 

Jarornemc Pressure ( P b ) .  In. Hg: 

-tack Gas Static Pressure in Flue, In. H,O: 

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

rack Gas Velocity Head, ( 4 0 ) :  

W c e  Pressure Drop (AH), In. H,O 

Volume Sampled (Vm), f? (Meter Cond.): 

tack Gas Tempera- (t,), O F :  

- npinger Outlet Temperature. "F 

Meter Temperature (tr;), OF: 

leter Vacuum, In. Hg: 

"olume of Water Condensed (V& ml: 

Specific Gravity of Flue Gas (SG): 

Flue Gas Composition: 
':CO, 

%O, 

:co 

2 0  

1 8 0  

01213 

0.84 

1 .008  

6 6  

7 0  

30 .17  

- 0 . 0 7  

30.1 6 

1 .196  

1 . a9  

127 .53  

1 5 5  

6 8  

7 4  

5 

960.5 

0 .933  

11.1 

9.9 

0.1 

2 0  

1 8 0  

0.213 

0.04 

1.008 

6 6  

7 0  

30.1 7 

- 0 . 0 7  

30.1 6 

1 ,218  

1.92 

126.31 

1 5 7  

6 2  

7 1  

6 

1.056.5 

0.924 

11.1 

9 .4  

0.1 

2 0  

1 0 0  

0.213 

0.84 

1.008 

6 6  

7 0  

30 .17  

- 0 . 1 9  

30.16 

1 .212  

1 .89  

125 .94  

157 

7 0  

7 2  

6 

1 .1  22.6 

0.91 6 

10 .2  

10 .2  

0 .1  



Source Test Report: 
TAC (Georgia Pacific), Fort Eragg. CA 

' Galson Project#: S9-072.GP 

Pg. 2 
Date Printed:l2/21190 

Sampling Data and Calculations: Hexavalent and Total Chromium Emisslons 
I 
1 

Run: #1 Run: #2 Run: #3 - 
1 

A. Stack Gas Cross Sectional Area (A,), ff: 23 .76  23 .76  23 .76  

? Volume Sampled (Meter Conditions), ftJ: 127.53  126.31 125 .94  

I : Volume Sampled (Std. Conditions), ft': 128 .88  128 .35  127 .69  
[ B * y * (Tzd/Pd * ( p a  + (AH/13.@)/T.-)I 

D. Volume of Liquid Water Condensed, ml: 960 .5  1.056.5 1,122. .6  

E. Vapor Volume (Srd. Conditions) of Water, ft': 45.28  4 9 . 8 0  - 5 2 . 9 2  
[ D * 0.04714 ] 

' 

Stack Gas Moisture ContenL %: 
[ (E/ (E+C))  * 1001 

26.00  27 .96  29 .30  

Ci. Stack Gas Velocity, fvmin: 4 , 4 8 1  4 , 5 8 5  4 . 5 8 6  
[ 4005 4AP * Cp * SQRT(CT, Pnd)/(Tnd * P, SG)) ] 

H. Stack Gas Flow Rate (Stack Cond.). ACFM: 1 0 6 . 4  5 9 108 .963  1 0 8 , 9 5 7  
[ A * G l  

Stack Gas Flow Rate (Std. Cond. dry), SCFM: 6 8 , 1 4 5  67 .750  6 6 , 4 8 9  
[ H * (1 - FI100) * (T,d/Tt) * (P,/Pn.,) ] 

Standard Cohditions: Tnd = 528 O R  ; Pnd = 29.92 in. Hg 
, = t , + 3 6 0  ; T,=t .+460 



Source Test Report: 
TAC (Georgia Pacific). Fort Bragg. CA 

Galson Project#: S9-072.GP 
- PD.3 - # 

Date Printed: 1 212 119 0 
~ ~- ~ 

Sampling Data and Calculatlons: Hexavalent a n d  Total Chromlom Emlsslons 
I 

Run: #1 Run: #2 Run: #3 

J. Metals Quantity Collected. pg 

Chromium 27 15 3 

Hexavalent Chromium 30 30 c 30 

K. Metals Concenuation. mzJm’ 
[ J/C (0.03531 / I )  ] 

Chromium 0.0074 0.0041 0.0008 

* Hexavalent Chromium e 0.0082 c 0.0083 < 0.0083 

L. Metals Conctnnadon (At 12% CO,). mglm’ 
[ K * (12/%CO,) ] 

Chromium 

Hexavalent Chromium 

0.0080 

< 0.0089 

0.0045 

< 0.0089 

0.001 0 

< 0.0098 

: .M. Metals Emission Race, 5 / h r  
[ K *  I *  (0.06/1000)/(0.03531/1)] 

Chromium 

Hexavalent Chromium 

0.86 

k 0.95 

0.48 

c 0.95 

0.09 

c 0.94 



Source Test Report 

AC) GEORGIA PACIFIC d 

akon Proiect It: S9-072.GP Date Printed 1 / 1 7 / 9 1  

Sampling Data and Calculations: Hexavalent and Total Chrornlum Emlsslons 

Run #1 Run #2 Run #3 

N. Equivalent Particulate Quantity Collected, gm 
(See Note (a) below) 

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

Total Chromium 
Hexavalent Chromium 

0.205 0.204 0.1 a7 

132 
c146 

7 4  
e147 

1 6  
<161 

Note (a): Eased on: (i) the average particulate grain loading observed during the multiple metals testing 
(corrected to 12% C02); (ii) the hexavalent chromium sample volume: and (iii) the average C 0 2  
concentration ObseNed during the hexavalent chromium test. 



Source Test Report: 
TAC (Georgia Pacific), Fort Bragg. CA 

Galson Project#:. S9-072.GP 

Pg. 4 
Date Printed:l2/21/90 

!. 

lsokinetic Variation Calculation 

I Run: #1 Run: #2 Run: #3 

I 
Stack Gas Absolute Temperature fl,), OR: 

I 
I 
Volume of Liquid Water Condensed (VtJ, ml: 

eter Calibration Factor (y): 

I volume Sampled (Meter Cond.) (Vm), ft': 

Leer  Absolute Temperature nm), OR: 

h e r  Absolute Pressure Pm), In. Hg: . 
( P b  + AH/ 13.6) 
I 
I 
Stack Gas Velocity (v,). ft/min: 

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

/ 

Cross-Sectional Area of Nozzle, (A$, ff: 

I 

! 

Duration of the Run (e), minutes: 
I 
! 

Isokinetic Percentage (I), %: ' 

615  

960.5 

1.008 

127.53 

534 

30.31 

4,481 

30.16 

0.00025 

180 

100.9 

61 7 

1,056.5 

1.008 

126.31 

53 

30.3 

4.586 

30.16 

0.00025 

180 

101 .o 

6 1  7 

1,122.6 

1.008 

125.94 

532 

30.31 

4,586 

30.1 6 

0.00025 

180 

1 0 2 . 4  

\ 

1. Calculated from the Equation: 

where K, = 0.002669 
I ='IT, * 100 * ((K, * v,) + cv,/r, y *  P n ) ) i / ( e  * V, * P, * A.) 



Source Test Report 
TAC (Georgia Pacific), Fort Bragg, CA 

Galson Project#: S9-072.GP 

? 
Run: #l 

'h 
Dry Basis Wet Basis 

Pg. 5 
Date Printed:l 212 1/90 - 

Run: #2 Run: #3 

% % 
Dry Basis Wet Basis Dry Basis We! Basis 

k2 0 

olecular Weight' 

i 
Specific Gravity of Stack Gas' 

i 

8.21 11.1 

7.33 9.4 

0.07 0.1 

58.39 79.4 

26.00 * - _  

27.01 _ . _  

0.933 - - -  

8.00 10.2 

6.77 10.2 

0.07 0.1 

57.20 79.5 

- _ -  27.96 

26.75 . _ _  

0.924 _ _ _  

7.21 

7.21 

0.07 

56.21 

29.30 

26.51 

0.91 6 

! 
! 1. Calculated from the equation: 

2. Calculated from the equation: 

Molecular Weight = 0.44*(%C02) + 0.32*(%02) + 0.28*(%N2 + %CO) + 0.18*(%H20) 

SG = Ivfolecular Weight of Stack Gas /Molecular Weight of Air (28.95 gmlgm-mole) 





I [ I  

L 

.. 
. .  

? 4, ... . - -._ - .-.. - ._ 











PAH Emission Data 



- 

I .  

Source Test Report: 
TAC (Georgia Pacific), Fort Bragg, CA Pg. 1 - 7 Galson Project#: S9-072.GP Date Prinled:l2/1 1 / 9 0  

Summary of Test Data: PAH Emlsslont 
~ 

Run: #1 Run: #2 Run: #3 I 
I 

;umber of Sampling Points: 

rration .of the Run (e), Minutes: 

mpling N o d e  Diameter. Inches: 

itot Calibration Factor (CJ: 

:ter Calibration Factor (y): 

w k  Diameter. Inches: 

abient Ai Ternperawe, O F  

rornemc Pressure &.), In. Hg: 

xck Gas Static Pressure in Flue, In. HzO: 

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

rck Gas Velocity Head, (4AP): 

rifice Pressure Drop (AH). In. HzO: 

~ lume Sampled W,), ft) meter Cond.): 

ick Gas Temperature (t,). OF: 

,pinger Outlet Temperature, OF: 

eter Tcmperature (L), O F :  

:ter Vacuum, In. Hg: 

Aume of Water Condensed (Vk), ml: 

.xific Gravity of Flue Gas (SG): 

iD-2 Outlet Temperature. "F: 
ue Gas Composition: 
30,  

0, 
3 0  .. 

2 0  

1 8 0  

0.213 

0.84 

1.01 

6 6  

6 5  

30.17 

-0.44 

30.14 

1.104 

1.48 

11 0.22 

1 5 8  

7 0  

7 7  

1 0  

946.9 

0.921 

6 6  

11.1 

9.9 

0.1 

2 0  

1 8 0  

0.213 

0.84 

1 .Ol 

6 6  

6 5  

30.17 

-0 .36  

30.14 

1.198 

1.77 

121.03 

1 5 9  

6 9  

7 2  

1 4  

1,094.3 

0.917 

6 3  

11.1 

9.4 

0.1 

2 0  

1 8 0  

0.21 3 

0.84 

1.01 

6 6  

6 5  

30.17 

-0 .19  

30.16 

1.230 

1.82 

123.40 

1 5 8  

6 8  

7 8  

1 5  

1.1 08.4 

0.914 

6 4  

10.2 

10.2 

0.1 



Source Test Report: 
TAC (Georgia Pacific), Fort Bragg, CA 
Galson Project#: S9-072.GP I- 

Pp. 2 
Dale Printed:l2/1 1 /90  

Sampling Data and Calculations: PAH Ernlssions 
- 

Run: #1 Run: #2 Run: #3 

L. Stack Gas Cross Sectional Area (A,), ff: 23.76 23.76 23.76 

;. Volume Sampled (Meter Conditions). ft': 1 1  0.22 121.03 123.40 

1. Volume Sampled (Std. Conditions). ft': 11 0.82 122.82 123.90 
1 B * y * (Td/Pd) ((pa + (AH/l3.6))/Tm)] 

'. Volume of Liquid Water Condensed, mk 946 .9  1,094.3 1.108.4 

. Vapor Voiume (Std. Conditions) of Water. fZ: 44.64 51.59 52.25 
I D * 0.04714 ] 

Stack Gas Moisture Content, %: 
I W ( E + C ) )  * loo1  

28.71 29.58 29.66 

. Stack Gas Velocity, fr/min: 4 , 1 7 2  4 .538 4.663 
14005 * 4AP * C, * SQRT((T, Pd)/(Td * P, SG)) J 

. Stack Gas Flow Rate (Stack Cond.), A C W :  99 .130  1 07,824 11  0.775 
[ A ' G I  

Slack Gas Flow Rate (Std. Cond. dry), SCFM: 60.81  0 65 .289  67.084 
1 H * (1 - FIlOO) * (TdIT,) * (PJ/Pnd) I 

~ ~~ ~~ ~~~ ~~ 

an'dard Conhitions: Tnd = 528 "R ; P n d  = 29.92 in. Hg 

=t,+460 ; Tm=t .+460  



Source Test Report: 
TAC (Georgia Pacific), Forl Bragg. CA 

Galson Project#: S9-072.GP 
Po. 2 

Date Printed:( 2 / 1 2 / 9 0  
I 

Snrnpllng Data end Calculatlono: PAH Emlsslons 
1 

Run: #1 Run: #2 Run: #3 

1. PAH Quantity Collectcd. pg 
1 

Acenaphlhene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a.h)anthracene 

Fluoranthene 

Fluorene 

Indeno(l.2.3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

12 

160 

11 

< 10 

< 10 

< 10 

< 10 

c 10 

< 10 

c 10 

59  

36 

< 10 

1159 

180 

38  

2.1 

23 

2.3 

1.2 

<1 

c l  

< l  

< 1  

< 1  

< 1  

20 

7.1 

<1 

c 41 

46 

13 

2.7 

26 

2.4 

< 1  

< 1  

2 2  

c l  

< 1  

.< 1 

c 1  

16 

6.1 

< 1  

389 

36 

10 



Source Test Report: 
TAC (Georgia Pacific). Forl Bragg, CA - !- Galson Project#: S9-072.GP 

Po. 3 
Date Printed:l2/12/90 

Sampling Data and Calculatlons: PAH Ernlsslons 

Run: P1 Run: #2 Run: #3 

K. PAH Concentsation. pg/m3 

I J/C * (35.31/1) ] 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g.h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anihracene 

Fluoranthene 

Fluorene 

indeno(l.2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

3.82 

51 .o 

3.50 

c 3.19 

c 3.19 

c 3.19 

c 3.19 

c 3.19 

c 3.19 

c 3.19 

18.8 

11.5 

c 3.19 

369 

57.4 

12.1 

0.604 

6.61 

0.661 

0.345 

c 0.287 

c 0.287 

c 0.287 

c 0.287 

c 0.287 

c 0.287 

5.75 

2.04 

c 0.287 

c 11.8 , 

13.2 

3.74 

0.769 

7.41 

0.684 

c 0.285 

c 0.285 

0.627 

c 0.285 

c 0.285 

c 0.285 

c 0.285 

4.56 

1.74 

c 0.285 

111 

10.3 

2.85 
- .  



Source Test Report: 
TAC (Georgia Pacific), Fort Bragg. CA 

Galson Project#: S9-072.GP 
rclcy 

I 

PQ. 4 
Date Printed:l 211 2 /90  

- 

Sampling Date and Calculatlons: PAH Emlsslons 
- 

Run: tl Run: #2 Run: #3 I 

L. PAH Concenuafion (At 12% CO,). pghJ 

[ K * (12/%COZ) ] 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fl uoranthene 

Benzo(g,h.i)perylene 

Benzo(k)fiuoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

Indeno(l.2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

4.13 

55.1 

3.79 

3.44 

< 3.44 

< 3.44 

< 3.44 

< 3.44 

.z 3.44 

c 3.44 

20.3 

12.4 

< 3.44 

399 

62.0 

13.1 

0.653 

7.15 

0.715 

0.373 

< 0.311 

c 0.311 

c 0.311 

0.311 

< 0.311 

< 0.311 

6.22 

2.21 

.z 0.311 

c 12.7 

14.3 

4.04 

0.905 

8.72 

0.805 

c 0.335 

c 0.335 

0.738 

c 0.335 

c 0.335 

< 0.335 

c. 0.335 

5.36 

2.05 

c 0.335 

130 

12.1 

3.35 



Source Test Repon: . 
TAC (Georgia Pacific), Fori Bragg, CA F Galson Project#: S9-072.GP 

Pg. 5 
Date Printed:l2/1 2/90 

Sampiina Data end Calculations: PAH Emissions 
i 

Run: #1 Run: #2 Run: #3 

M. PAH Emission Rate, mg/hr 

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

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g.h.i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

Indeno(l,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

395 

5270 

362 

c 329 

c 329 

c 329 

c 329 

c 329 

c 329 

c 329 

1940 

1190 

c 329 

38200 

5930 ' 

1250 

67.0 

734 

73.4 

38.3 

< 31.9 

c 31.9 

c 31.9 

c 31.9 

c 31.9 

< 31.9 

638 

226 

c 31.9 

< 1310 

1470 

415 

87.7 

045 

78.0 

c 32.5 

c 32.5 

71.5 

c 32.5 

c 32.5 

c 32.5 

c 32.5 

520 

198 

c 32.5 

12600 

1170 

325 



Source Test Repon: 
TAC (Georgia Pacific), Forl Bragg. CA 
Galson Project#: S9-072.GP 

Pg. 7 
Dale Printed:1211 1190  

lsoklnetlc  Varlatlon Calculation - 
I 

I Run: t i  Run: #2 Run: #3 

I 
Stack Gas Absolute Tempcram (T,), OR: 

Volume of Liquid Water Condensed Wk), ml: 

Meter Calibiation Factor (9: 

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

Meter Absolute Temperature urn), OR: 

Meter Absolute Pressure (p-). In. Hg: 
( P b  + AHl13.6) 

Stack Gas Velocity (v,), fthnin: 

Stack Gas Absoluie Pressure (F',). In. Hg: 

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

Duration of the Run (e), minutes: 

Isokinetic Percentage (I). %: * 

6 1 8  

946.9 

1.01 

11 0.22 

537 

30.28 

4,172 

30.14 

0.00025 

1 80 

97.2 

61 9 

1,094.3 

1.01 

121.03 

532 

30.30 

4,538 

30.14 

0.00025 

1 8 0  

100.3 

61 8 

1.1 08.4 

1 .Ol 

123.40 

538 

30.30 

4,663 

30.1 6 

0.00025 

180 

98.5 

'.. Calculated from the Equadon: 

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



I 

I 
' co 

Run: #1 Run: #2 Run: #3 

x x % 
Dry Basis We! Basis Dry Basis Wet Basis. Dry Basis Wet Basis 

' I Molccular Weight' 

0.1 0.07 0.1 0.06 0.1 0.04 

70.9 56.25 79.4 55.92 79.5 55.95 

29.66 _ - _  20.71 - - - 29.58 _ _ _  

_ - -  26.68 - - - 26.56 - - -  26.47 

I 0.921 - - -  0.917 - - _  0.914 I Specific Gravity of Stack Gas3 - _ _  

1. Calculated from h e  equation: 

2. Calculated from the equation: 

Molccular Weight = 0.44*(%C02) + 0.32*(%0,) + 0.28*(%N2 + K O )  + 0.18*(%H30) 

SG =Molecular Weight of Stack Gas /Molecular Weightof Air (28.95 gmlgm-mole) 





.- 
C 

'1 
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Crystalline Silica Emission Data 



Source Test Report: 

Galson Project#:. S9-072.GP 
TAC (Georgia Pacific). Fort Bragg. CA Pg. 1 

Date Printed: 2/1 4/91 

Summary of Test Data: Crystalline Slllce Emlsslon8 

.Umber of sampling Poinu: 

juration of the Run (e), Minutes: 

ampling N o d e  Diameter, Inches: 

itot Calibration Factor (CJ: 

Ieter Calibration Factor (7): 

ack Diameter. Inches: 

mbient Air Temperature, O F :  

aromemc Pressure (Pb). In. Hg: 

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

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

ack Gas Velocity Head, (4AP): 

rifice Pressure Drop (m, In. H,O: 

olume Sampled (Vm), fr' (Meter Cond.): 

ack Gas Tcmperaturc (t,), OF: 

ipinger Outlet Temperature, " F  

t ter  Temperature (k), "F 

i ter  Vacuum, In. Hg: 

olume of Water Condensed (Vk), ml: 

xcific Gravity of Rue Gas (SG): 

ue Gas Composition: 

CO2 

0, 
co 

2 0  

4 0  

0.1 89 

0 .84  

1.004 

66 

6 5  

30 .37  

- 0 . 2 1  

30 .35  

0.984 

0 .82  

18 .63  

1 5 4  

5 4  

6 2  

1 1  

154 .2  

0 .933  

13 .0  

7 . 9  

0 .2  



Source Test Report: 
TAG (Georgia Pacific). Fori Bragg. CA 
Galson Project#: S9-072.GP 

PQ. 2 
Date Printed: 2 / 1 4 / 9 1  

~ 

Sampling Data end Calculatlons: Crystalllne Slllca Emlsslons 
r 

Run: #3 

i 
I 

A. Stack Gas Cross Sectional Area (A,), ft': 23.76 

B. Volume Sampled (Meter Conditions), ff 18.63 

a. 
J. Volume of Liquid Water Condensed, ml: 154.2 

E. Vapor Volume (Srd. Conditions) of Water, ft? 7.27 
[ D * 0.04714 J 

Stack Gas Moisture Content, %: 
[ W ( E + C ) )  *1001 

27.42 

3. Stxk  Gas Velocity, fvmin: 3 ,672  
4005 4AF' * Cp * SQRT((T, Pnd)/(Tsd * P, * SG)) ] 

.1. Stack Gas Row Rate (Stack Cond.). ACFM: 87,230 
[ A * G l  

>tandad Conditions: T,,d = 528 "R ; P,,d = 29.92 in. Hg 

r=t ,+460 ; Tm=L.+460 

. The volume of condensate was back-calcclated assuming the Stack 92s 
'55 saturated. The stack gas moisture content reflects saturated Condition$ 
t stsck cas temperature a n d  pressure. 

3. 

~~ L ~ 



Source Test Report: 
TAC (Georgia Pacific), For! Bragg. CA - ; ,- Galson PrcjecW: S9-072.GP 

Pg. 3 
Date Printed: 211 419 1 

1 
: I  ; Sarnpllng Data and Calculations: Crystalllne Slllca Emlsslons 
? 

i 1' Run: #3 

IJ. Paniculate Quantity Collected mg 

1. Quartz 0.06 

I 2. Cristobalite c 0.03 

I 3. Tridyrnite c 0.03 

, I  

K. Paniculate Concenmtion. mghn' 
, I J/C * (35.3111) I I I' 

I I. Quartz 0.110 

I 
2. Cristobalite 0.055 

3. Tridyrnite 0.055 

I L Paniculate Concenmtion (AI 12% COJ, rng/mJ 

I 
[ K * (12/%CO,) ] 

1. Ouarlz 0.102 

I 2. Cristobalite c 0.051 

3. Tridyrnite < 0.051 I 
M. Particulate Emission Rate, gmhr 

[ K * I * (60/1000)/(35.31/1) ] I 
I 1. Quartz 10.3 

2. Cristobalite < 5.17 

3. Tridymite < 5.17 



Source Test Report: 

Galson Projects: S9-072.GP 

TAC (Georgia Pacific). Fort Bragg. CA Pg. 4 
Date Printed: 2/14/91 

lsokinetic Variation Calculation 

Run: #3 

I 
I 
I 
t 

Stack Gas Absolute Temperam (T,), O R  

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

Meter Calibration Factor (y): 

p o l m e  Sampled (Meter Cond.) (h), ff 

heter Absolute Temperature (T-), OR: 

M e w  Absolute Pressure (?$, In. Hg: 

1"" + A"13.6) 
Stack Gas Velocity (v,), fthnin: 

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

I 
I Cross-Sectional &ea of Nozzle, (A"), fr'. 
I 

Duration of the Run (e), minutes: 
I 
Isokinetic Percentage (r), %: 1 

6'1 4 

154.2 

1.004 

18.63 

522 

30.43 

3,672 

30.35 

0.0001 9 

40 

106.2 

1. Calculated from the Equation: 

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



Source Test Report: 
TAC (Georgia Pacific), Fort Bragg. CA 

Gaison Project#: S9-072.GP , 

Run: #3 

4: 
I 

. Dry Basis Wet Basis 

Pg. 5 
Date Printed: 211 4/91 

?4 % 
Dry Basis Wet Basis Dry Basis Wet Basis 

50, 

0 2  

"0 

T I  

I,O 

nlolecular Weight' 

Specific Gravity of Stack Gas', 
; 

13.0 9.44 

7.9 5.73 

0.2 0.17 

70.9 57.24 

27.42 - - _  

_ _ _  27.00 

0.933 - - -  

1. Calculated from h e  equation: 

2. Calculated from the equation: 

Molecular Weight = 0.44*(%C02) + 0.32*(%02) + 0.28*(%N2 + %CO) + 0.18*(%H20) 

SG = Molecular Weight of Srack Gas / Mol&ular Weight of Air (28.95 gmlh-mole) 

, 
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CO a n d  THC Emission Data S u m m a r y  
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. 
i 

Sample ID I A'uniform code was used lo identify all field samples. 

(Le. 72.CH-6-Ben-A) 

Flrst part - GTS Job number abbreviation (Le. 72.CH) 

Second pad - Sequential run number (Le. Run 6) 

Thlrd part - Parameter(s) tested for: 

CS - Crystalline, Silica 

FORM (F) -Forrnaldehyde/Acetaldehyde 

HC - Hexavalent Chromium 

MM - Multiple Metals including: 

BEN - B e m W  

As - Arsenic 

Be - Beryllium 

Cd - Cadmium 

Cr - Chromium 

Cu - Copper 

Mn - Mxgmesa 

Hg - Mercury 

Ni - Nickel 

Sa - Selenium 

Zn - Zinc 

Pb - Lead 

PAH - Polycyclic Aromatic HydrocarbonsIPhenols 

Fourth part - Container Identification. as defined below: 

n- 
A - Tedlarbag 

A - 
B -  Fi l ter 

C - 
D. - Silica gel 

Acetone rinse of nozzle. probe. and filter bell 

lmpinger contents and methylene chloride rinse of three impingers 

.. . v- 
A - 
Hexavalent Chrom ium samD lea - 
A. - 

DNPH solution from all irnpingers 

lmpinger so1utions: nozzle. probe and filter bell rinse with 0.tN 
sodium hydroxide: and filter. 

O.1N Nitric acid rinse of entire sampling train E. - 
C. - Silica gel 



Swrss Tesl Ropon 

Gallon TechnM % d C S %  IC 
. :  b ~ ~ r a l o r y  NomMcl~sre  

I 

i .  
A - 
0. - 

Acetone rinse of  nozzle, probe and filter bell 

Nitric acidlhydrogen peroxide rinse of nozzle, probe and filter i 
I 

i I bell. 

I C. - F i l te r  
! 

D. - 1,s. Znd, and 3rd impinger solutions and rinse with nitric 

acidhydrogen peroxide 

4th impinger solution and rinse with potassium permangenate and 

sulfuric acid. 

j :  

E - 
F. - Silica gel 

A. - 
, .  Hvdro- - 

Methanol, benzene. and methylene chloride rinse of nozzle. probe 

and filter bell 
, .  B. - Fi l ter  

C. - Melhanol, benzene. and methylene chloride rinse of filter outlet. 

teflon tubing. and condenser. 

lmpinger X l  contents and the melhanol. benzene, and methylene 

chloride rinse of this impinger. 

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

glassware. 

D. - XAD-2 resin trap 

E . 

F. - 

G. - Silica gel 

MDC = Minimum detection limit 

ppbv = pans per billion by volume 
M, uG = micrograms 

gm, G 3 grams 

See specific repons for all other abbreviations. 



ALPHA CHEMICAL & BIOMEDICAL LABORATORIES 
Joe. E. Hodgkins, Ph.D. 

Director 

RECEIVED July 30, 1990 

,kuu 0 1 19:s 
GALSON TECHNICAL SERVICES 

G z b n  Techni::! 
.=*r,,;--" Attn: Chuck Siu 

Berkeley, CA. 94704 
2116 Berkeley Way . . . . . - - . 

REPORT 

PROJECT S9-072.GP 
FORMALDEHYDE & ACETALDEHYDE ANALYSIS 

SamDle Identification: 

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

Received in Lab : 7/19/90 11:30 am. See Chain of Custody. 

Analvsis : 

Formaldehyde & Acetaldehyde by High Performance Liquid 

Sampling impinger solution preparation date: 7/16/90. 
Extraction date: 7/23/90. 
Analysis date: 7/23/90. 

Chromatography, CARB Method 430. 

Instrument : Perkin-Elmer Series 4 HPLC. 
Detector : Perkin-Elmer W @ 360 nm. 
Column : Brownlee ODs-224 RP-18 4 . 6  x 220 mm with 

ODGU guard column. 
Mobile phase :' 30:70 ACN:ilzO to ACN 
Conditions : Linear gradient for 20 min., 5 min. ACN 

wash. 

Injection size : 25 ul 
Flow rate : 2.0 ml/min 

Park Plaza Professional Center. 2 4 5  Kenfucky Streel. Petalurna. California 9 4 0 5 2  . ( 7 0 7 )  778-8607 



GALSON TECHNICAL SERVICES 

July 30, 1990 

! I  

! RE: Project S9-072.GP 

Page 2 j 

i - p  esults: 
: 

I Formaldehvde. uq Acetaldehvde. uq 
Sample # Galson # Total Blank corrected Total, Blank corrected 

8920 Test # 5 11.5 11.3 8.40 8.29 

8921 Test # 6 37.7 37.5 14.9 14.8 

8922 Test # 7 8.67 8.41 3.55 3.44 

8923 Test $ B N3 ND 

ND = None Detected 

Method Detection Limit for Formaldehyde = 0.4 ug 
Method Detection Limit for Acetaldehyde = 0.5 ug 

Ahalyst 

Enclosure (Chain of Custody) 



ALPHA CHEMICAL & BIOMEDICAL LABORATORIES 
Joe E. Hodgkins. Ph.0. 

Diroctor 
February 19, 1991 

GALSON TECHNICAL SERVICES 
Attn: Guy Worthington 
2116 Berkeley Way 
Berkeley, CA 9 4 7 0 4  

Dear Mr. Worthington 
This memo is being submitted to clarify the test results stated 
in the report by Alpha Chemical and Biomedical Laboratories, Inc. 
dated July 30, 1990 (Project# S9-072.GP). On page 2 of the 
report, two values were reported for each analyte. One value was 
reported as aiTota14t and the other 18Rlank correctedN. The total 
value is the amount of analyte which was found in the sample. 
The blank corrected value is the amount of analyte which was 
found in the sample after correcting for the field blank, or in 
the case, Test# D. The field blank usually has a certain amount 
of ilbackground’f interference which nust be 6ubtrac:ed from the 
sample. In this particular case, the amount of Iibackgroundfi in 
the travel blank was less than our Method Detection Limit. 
Therefore, it was reported as None Detected. However, some 
residual nbackground” was still present. Our calculations 
indicated that the residual background f o r  Formaldehyde was 0.26 
ug and for Acetaldehyde was 0.11 ug. 
was subtracted from the total value to give the blank Corrected 
value. 

In order to minimize any confusion in the future, we will report 
the amount of “backgroundii interference which might be prcscnt in 
the field blank regardless if it is below the Method Dctcction 
Limit. I hope this has not caused any inconvcniences in 
interpreting the analytical data. If you have any further 

This residual background 

questions about the analysis or the report, fccl frcc to contact 
me at (707)778-8607. 

Sincerely, 

/Mark S. Fcsler 
Analyst 

Park Plaza Professional Center. 2 2 5  Kentucky Sireel, P?i:lluma, California 9 4 0 5 2  (7071 778-8667  



90071 9 

1 

I 

I 
! 

i 

1 

i 
I 

! 

I 

AIR TOXICS LTD. 
SAMPLE NAME: 72.GP-5-BENZ-A 

ID#: 90071943A 

Stationary Source Test Method - Low Level Benzene 
[CARB Method 41W 

Cryufocusing Full Scan GC/MS 

Fflc Name: 10720 17 Date of Collection: 7/18/90 
Dfl. Factor: 10 Date ofAnalysis: '7/20/90 

Amount fmbvl ... , 

. 1  ..-. ."_.^_ 

Comments: E=Exceeds Instrument callbratton range but within 
instrument linear range 

Page 4 



90071 9 

AIR TOXICS LTD. 
SAMPLE NAME: 72.GP-6-BENZ-A 

ID#: 900719-02A 

Stationary Source Test Method - Low Level Benzene 
(CARB Method 41W 

Cryofocusing Full Scan GC/MS 

File Name: 10720 15 Date of Collection: 7/18/90 
Dfl. Factor: 10 Date of Analysis: 7/20/90 

Comments: E=Exceeds Instrument callbration range but within 
instrument b e a r  range 

Page 3 



_. . 
! 90071 9 

AIR TOXICS‘LTD. 
SAMPLE NAME: 72.GP-7-BENZ-A 

ID#: 900719-01A 

Stationary Source T a t  Method - Low Level Benzene 
(CARB Method 41oA) 

Cryofocuslng Full Scan W/MS 

Ffle Name: 10720 16 Date of Collection: 7/18/90 
Dfl. Factor: 10 Date of Analysis: 7/20/90 

Page 2 



: I  90071 9 

aW TOWCS ETD. 
SAMPLE NAME: 72.GP-B-BENZ-A 

ID#: 900719-04A 

Stationary Source Test Method - Law Level Benzene 
(CARE3 Method 4lW 

Cryofccuslng Full Scan GC/MS 

File Name: 10720 12 Date of Collection: 7/18/90 
Dil. Factor: 2.0 Date of Analysis: 7/20/90 

Page 5 

3 



1 
90071 9 

AIR TOXICS LTD. 
SAMPLENAME: LABBLANK 

ID#: 900719-05A 

Stationary Source Test Method - Low Level Benzene 
(CARB Method 41W 

Cryofocusing Full Scan GC/MS 

Flle Name: 1072004 
Dfl. Factor: . 2.0 

Date of Collection: .NA 
Date of Analysis. 7/20/90 

I 
; p C % y  ............. 3 :.:.r::.: :.;a 
~~,~~ /.I ....:.... 

Page 6 



.go071 9 

appi TOXICS ETD. 
SAMPLE NAME: MEIHOD SPKE 

ID#: 900719-05B 

File Name: 107 1903 Date of Collection: NA 
Dil. Factor. 3.7 Date ofha lys l s :  7/19/90 

Page 7 



90071 9 i .  
I 

AIR TOXICS LTD. 
SAMPLE NAME: MESHOD SPME DUPLICATE 

ID#: 900719-050 

Stationary Source Teat Method - Law Level Benzene 
(CARE Method 41OAj 

Cryofocusing Full Scan W/MS 

File Name: 1072014 
Dfl. Factor: 1.0 

Date of Collection: NA 
Date ofAnalysis: 7/20/90 

Page 8 



Galson - Laboratories - AWILYSIS REKm 

Client: TplsER FSXCMFS OF (wm 
l%k W r :  90072418 Jcb-r: S 9 0 7 2 . m  

I 6601 Kirkville Road 
E. Syracuse, NY 13057 i 
Tek (315) 432.0506 : I  

. .  
1-800-950.0506 Lccatim: QCEGIA PNXFIC rate sanpled: 07/12-07/16 I (  

Lab ID: 515654 
Client ID: 72.- 

1-EpI-prD 

0.067 
<o .001 
<0.001 
0.009 
0.055 
0.028 
0.43 
0.0015 
<O .008 
<o .01 
0.65 

51'5655 
72.- 
2 - m - & D  

0.073 
t0.001 
<0.001 
0.006 
0.051 
0.026 
0.21 
0.0019 
<0.008 
t0.01 
0.62 

515656 J15657BL 
72.- 72.8- 
4-m-A-DEHIMA-D 

0.017 <0.001 
<0.001 <0.001 
0.002 <o .001 
0.018 0.002 
0.077 <O .005 
0.062 0.003 
0.33 0.11 
0.0024 <0.0012 
0.012 <0.008 
<0.01 <o .001 
0.97 0.061 

~ ~ 

<0.001 
t0.001 
<0.001 
0.030 
0.006 
0.014 
0.031 
<0.0011 
0.009 
<o .001 
0.042 



~ A E a L y s I S  

LaboratoriesQient: cwEwNIA 
Task Nnxhr: 90072418 JabNm&r: S9072.GPLL 

6601 Klrkville Road L0Catica.l: QaGXA P r n F I C  bte Sapled: 07/12-07/16 
E Syacuse NY 13057 

i 

i 
4 

Td (315) 432-0506 
1-800.950-0506 

I 

j 
MERCURY 

Lab ID: 515654 515655 Jl5656 515657BL IrIFIHI) 
Qikt ID: 72.e 72.- 72.e 72.e BIAM( 

l-m 2-m 4-m Ei-m N& 

m E m f f i  0.0015 0.0019 0.0024 <0.0004 <0.0003 
, .  A-D <0.0008 <0.0008 <0.0008 <0.0008 <o. 0008 

T0TM.d : 0.0015 0.0019 0.0024 <0.0012 <o.oou : ,  

M e W ( s ) :  EPA DRAET MJLl'IPLE I3FITALs NEEiXl 
AULTSP 28, 1989 

(< )  -Less ?ban Footnotes: 
( > I  - Greater l3a-1 
NA -hbt~@icable  
M, -Notdetectable 
NS - N o t  specified 
ffi - Milligram 
L - Liters 
fll - Cubic e t e r  Date: W 1 9 9 0  
ffi/W - Milligrams Per Cubic Meter 
PPM - Parts Per Millicn 
u; -Microgram 
1u; -Nanograms 
BL - Blank 



- Gallson 
Technical Services 

Tare (p) 
0.5000 
0.5160 
0.5204 

0.4949 
Q a 2 2  

NA 

0.6139 
0.5092 

PARTICULATE ANALYSIS REPORT - m T E R  SAMPLES 

Final Igm) Din. (gm) 
0.5040 0.0040 
0.6000 0.0840 
0.6000 ' 0.0796 

0.5901 0.0952 
ar"-81 w 

NA NA 

0.6143 ' 0.0004 
0 :s 5 8 5 0.0493 

Project Name: TAC - Georgia Pacific 
' Project No.:, S9-072.GP 

Sample ID 
Blank #1 
Test #1 
Test #2 

Test #4A 
BsLwL 
T a t  #4-ToUl 

Blank #2 
Test #4 (11/4) 

Filter ID 

173 
17 1 

1 6 2  
161 
NA 

2 4 9  
246 

146 
ample Date 

71 12/90 
7 / l 2 / 9 0  
7 / 1 2 / 9 0  

7 / 1 6 / 9 0  
7/16/90 

NA 

1 1 / 4 / 9 0  
1 1 / 4 / 9 0  

N A  Not applicable 

Method: EPA Multiple Meuls/CARB 5 
Date : 1 1 / 8 / 9 0  
Analyst: R. King 
Reviewed: bl. Ludwicnk 

0.0800 
0.0756 

0.0912 

0.142s 

0.0439 



I 

# I  Galson 
I Technical Services 

PARTICULATE ANALYSIS REPORT - RINSE SAMPLES 

I 

Gam Techncal Services. 1% 
2116 Berkdey Way Project Name: TAC - Georgia Pacific 
Berkeley. CA 94704 
Tel: (415) 848-0389 Project No.: 59-072.GP 

I 

1 Blk-Correct] 

F M ~ :  (4%) 848-0838 

XK 
100 
101 

170 
171 

Blank -#1 
Test #1 
Test #2 

Blank #2 

7/12/90 104.3009 104.3172 0.0163 0.0139 
7j12190 103.4030 103.4132 0.0102 0.0078 
7/16/90 105.1173 105.1386 0.0213 0.0189 

11/4/90 103.8172 103.8177 0.0005 NA 
11/4/90 104.3031 104.3169 . 0.0138 0.0133 

Lab I D  (Sample Date 1 Tare (Ern)  I Final Igm) I Diff. (Em) I Diff. (gm) 
W I 7/12/90 1 106.4112 1 106.4136 I 0.0024 I NA 

NA: No1 applicable 

Method: EPA Multiple Meuls/CARB 5 
Dare : 11/8/90 
Analyst: R. King 
Reviewed: M. Ludwiczak 



IABmuau INuXsI.5 m 
Client: TImm ASSCCIATICN OF QlLIEDRNlA 
“‘ask Nimhr: 90110618 
Locatim: GZfGm PPI3IFIC 

J& thdxr:  S9072.@~~ 
Date saapled: l l /Orl l /u4  

6601 Kirkville RaaC 
E. S y r a w e .  NY 13057 
Td: (315) 432.0506 
1-800.950.0506 

a3mNsIBLE PARrX(C ERACPICN 

sanple ID U I D  AVE-G AVEEDRLG ~ C X P C A W G  BIAM(CQ(RECIEDG 

72.GP-E-PAAT C 523616BL 29.4294 29.4299 0.0005 rn 

694-P-C Jl5616BL 29.1417 29.7429 0.0012 rn 

72.ciEL4-PART4 523615 29.9117 29.9119 0.0002 -0.0003 

72.GP-24S-C 515617 30.3978 30.4022 0.0044 0.0032 

j 

Wthcd(s): 5 
Fcotnotes: (0  - Less zhan 

( > )  - Greater zhan 
M -Not&plicable 
NO -Notdetectable 
NS - N o t  specified 
ffi - Milligram Sutmitted by: a8,PP 

N3 -Cubic Meter Date: 1€-”-1990 ffiw ‘- Milligram ~ e r  cubic Wter 
PpM - Parts Per Million 
Lr; -Micrograms 
ts -Nanograms 

w -weiqht 

L - Liters ~4 by: at/3cdo7tkL 

G - Gram 
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6601 Kirkville Road 
E. Syracuse. NY 13057 
Td: (315) 432-0506 
1-800.950.0506 

LABORATORY ANALYSIS PEKm 

Client: mER AssccLATI(TJ OF CALI- 
'Ed m r :  90110618 
Lccatial: cb[pIGIA PACIFIC 

Jcb Nmker: S 9 0 7 2 . w  
Date saapled: ll/p3-11/04 

sanple ID LdbID AVE?aREG AVEFIElRLG W C X P G R I N G  BIAM(aSXCTEDG 

72.W-PARTx 523615 29.3179 29.3204 0.0025 0.0020 
72.GFE-PART C 523616BL 29.1947 29.1952 0.0005 m 

72.-3-CS-C 515617 30.4193 30.4304 0.0111 0.0110 
69-B-PC J15616BL 29.9527 29.9528 0.0001 m 

Metkd(s): (AAB 5 
(< )  - Less 'Ihan Footnotes: 
( > )  - Greater ' h n  
NA -NotApplicable 
ND -Notdetectable 
NS - N o t  spc i f i ed  
ffi - Milligram Suhnittedby: 88 
L - Liters Approved ty: G.,.3dL )I..-- 
M3 . - Cubic *ter Date: 1 W - 1 9 9 0  
ffiBl3 - Milligram Per Cubic Meter 
PPM - Parts Per Million 
U; -Micrograms 

W -Weight 

"3 -Nanograms 
G - GCZ~JTS 

A alwon o! Galson Techncal Servcer. Inc 



I 

Galson - Laboratories I - l4JALYsXS FEKm 

Client: “DEB7 ASCCW‘II(TJ OF (Wm 6601 Kirkville Rcad 
E. Syracuse. NY 13057 
Td: (315) 432.0506 “ask W r :  90110618 Jab Nmhr: S9072.GpLL 
1400.950.0506 locaticn: mmx4l PlUlIFIC Date simpled: ii /o3-1i/o4 

Lab ID: 523611 523612 523613 J23614BL 
Client ID: 72.8-1- 72.Ck2-Rc 72.Ck= 72.ckB-Hc 

HEiA-oIElDMILM mE4E 
a ” E 7 A  <0.03 <0.03 <0.03 <o .007 

0.027 0.014 <o . 01 0.004 
0.004 0.005 0.003 t o  .001 

mvALENr- QZtYsm 

ID %REcwEw 

cc 99 
B W  SPIKE 107 
72.Wl-HC SPIKE 92 
72.-3-Hc SPIKE 73 

- 

Methcd(s): CARE 425 
Fwtnotes: (< )  - Less ll?an 

(>) - Greater ll-!an 
M - N o t w l i c a b l e  
M) -Notdetectable 
W - N o t  s p c i f i e d  

L - Liters 
M’ - Cubic Meter 
Kip’ - Milligrams Per Cubic Meter 
PPM - Parts Per Million 
LG -Micragrams 
ffi -Nanograms 

Ki -Milligrams Suhnitted by: m,m 

BL - Blank 
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ample Date  
1 / 1 2 / 9 0  
7 / 1 2 / 9 0  

1 / 1 2 / 9 0  
ZuALU 
NA 

71 16/90  

Sample ID 
Blank #1 

Test #1 (MM) 

Test #2A (MM 
mst #?B fM?4) 

rest #2 (MM) Total 

Test #4 (MW 

Blank #2 
Test X 1 (HC) l o f l  
Test # 1 (HC) 20fZ 

Test # 2 (HC) 
Test # 3 (HC) 

Test # 1 (PAW 
Test # 2 (PAW 
Test # 3 QAH) 

Test # 4 Tp’, 

Tare  (Em) Final (am) 
300.0 300.4 
300.0 333.2 

300.0 332.6 
aans 12aa 
NA NA 

300.0 361.5 

Lab ID 
1330 
1331 

1339 
lul 

NA 

1335 

1501 
1488 
1499 
1463 
1495 
1450 
1491 
1 4 7 1  
1497 

SILICA GEL ANALYSIS REPORT 

Project Name: TAC - Georgia Pacific 
Project No.: S9-072.GP 

11/3 /90  
1 1 / 3 / 9 0  
1 1  13/90 
11 /3 /90  
11 /3 /90  
11 /3 /90  
11 /3 /90  
11 /3 /90  
1 1 / 3 / 9 0  

300.0 
300.0 
300.0 
300.0 
300.0 
300.0 
300.0 
300.0 

300.1 
367.8 
338.9 
459.6 
37 1.7 
335.7 
396.9 
345.0 

Diff. (Ern) 
0.4 

33.2 

32.6 
2 9 3  
NA 

61.5 

0.1 
61.8 
38.9 
159.6 
11.7 
35.1 
96.9 
45.0 
20.0 

(MM)-Multiple Metals Sampling Train 
CHC)-Hexavalent Chromium Sampling Tn in  
(PAH)-Polycyclic Aromatic Hydrocarbon Sampling Train 
(P)-Pmiculate Sampling Train 

Method: CARE4 
Date : 1 1 / 8 / 9 0  
Analyst: R. King 
Reviewed: M. Ludwiczak 

Blk-Correct. 
Diff. fern\ 

NA 
32.8 

32.2 
EL6 
51.8 

61.1 

NA 
67.7 
38.3 
159.5 
11.6 
35.6 
96.8 
44.9 
19.9 
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LABORATORY NUMBER: 102181 
CLIENT: CALSON TECHNICAL SERVICES 
PROJECT #: S9-072 

CASE NARRATIVE 

DATE RECEIVED: 11/06/90 
DATE REPORTED: 11120/90 

D u e  t o  a n  e q u i p m e n t  m a l f u n c t i o n ,  s a m p l e  2-PAH 
( L a b o r a t o r y  ID 102181-2) w a s  c o n c e n t r a t e d  t o  
d r y n e s s  d u r i n g  t h e  e x t r s c t l o n  p r o c e d u r e  a n d  
r e s u l t e d  in l o w  r e c o v e r y  f o r  t h e  s u r r o g a t e  
s t a n d a r d  2 - f l u o r o b i p h e n y l .  B a s e d  O D  t h e  
s u r r o g a t e  r e c o v e r y ,  w e  b e l i e v e  t h e  a c t u a l  
c o n c e n t r a t i o n s  o f  t h e  t a r g e t  a n a l y t e s  t o  be 
h i g h e r  t h a n  r e p o r t e d .  



Curtis & Tompkins. Lld. 

LABORATORY NUMBER: 1 0 2 1 8 1 - 1  DATE RECEIVED: 1 1 / 0 6 / 9 0  
CLIENT: GALSON TECHNICAL SERVICES. INC. DATE ANALYZED: 1 1 1 1 4 / 9 0  
PROJECT ID: S 9 - 0 7 2  DATE REPORTED: 1 1 / 1 9 / 9 0  
SAMPLE ID: 1-PAH 

De t e r m i n a t i o n  o f  Polycyclic Aromatic Hydrocarbons (PAH) E m i s s i o n s  
from Stationary Sources 

M e t h o d :  CARB 4 2 9  

CIXvPOUND 

Naphthalene 
A c e n a p h t h y l e n e  
A c c n a p h t h e n e  
F l u o r e n e  
Phenanthrene 
A n t h r a c e n e  
F I u o r a n  [hen e 
Pyrene 
Benzo(a)anthracene 
Cb r y s  e n  e 
B e n z o ( b ) f l u o r a n t h e n e  
B e n z o ( k ) f l u o r a n t h e n e  
B e n z o ( a ) p y r e n e  
I n d e n o ( l , 2 . 3 - c d ) p y r e n e  
Dibenzo(a,b)anthracene 
B e n z o ( g , h , i ) p e r y l e n e  

RESULT 

u g l  tra in 

1 , 2 0 0  
1 6 0  

1 2  
3 6  

1 8 0  
11  
5 9  
38  

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REPORT 1 NG 
LIMIT 

u g t  t r a i n  

1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
10 
1 0  
10 
10 
IO 
1 0  
1 0  

ND = Not d e t e c t e d  at o r  a b o v e  r e p o r t i n g  limit. 
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LABORATORY NUMBER: 102181-2 DATE RECEIVED: 11/06/90 
CLIENT: GALSON TECHNICAL SERVICES, INC. DATE ANALYZED: 11/14/90 

DATE REPORTED: 11/19/90 
i 
1 PROJECT ID: S9-072 
1 SAMPLE ID: 2-PAH 
j 

Determination of P o l y c y c l i c  Aromatlc H y d r o c a r b o n s  (PAH) E m i s s i o n s  
from S t a t i o n a r y  S o u r c e s  

M e t h o d :  CARB 429 

i COMPOUND 
! 

N a p h t h a l e n e  
A c e n a p b t b y i  e n e  
A c e n a p h t h e n e  
F i u o r e n e  
P h e n a n t h r e n e  
Ant h r a  c en e 
F l u o r a n t h e n e  
P y r e n e  
Benzo(a)anthracene 
Ch r y  s e n  e 
Benzo(b)fluoranthene 
B e n z o ( k ) f i u o r a n t h e n e  
B e n z o ( a ) p y r e n e  
I n d e n o ( l , 2 , 3 - c d ) p y r e n e  
D i b e n z o ( a , h ) a n t h r a c e n e  
B e n z o ( g , h , i ) p e r y l e n e  

RESULT 

u g t  t r a  in 

5.5 
23 

2.1 
7.1 
46 

2.3 
20 
13 

1.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND = Not d e t e c t e d  at o r  a b o v e  r e p o r t i n g  limit. 

REPORTING 
LIMIT 

u g /  t r a  in 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .o  
1.0 
.1.0 
1 . O  
1.0 
1.0 
1.0 



Cb Curtis & Tompkins. Lid. 

, LABORATORY NUMBER: 102181-3 DATE RECEIVED: 11/06/90 
3 CLIENT: GALSON TECHNICAL SERVICES, INC. DATE ANALYZED: 11/14/90 

DATE REPORTED: 11/19/90 PROJECT ID: S9-072 
SAMPLE ID: 3-PAH 

Determlnatlon o f  P o l y c y c l l e  Aromatic H y d r o c a r b o n s  ( P a )  Emissions 
from S t a t i o n a r y  Sources . 

M e t h o d :  CARB 429 

I COMPOUND 

Naphthalene 
A c e n a p h t h y l e n e  
A c e n a p h t h e n e  
F l u o r e n e  
Phenanthrene 
A n t h r a c e n e  
Fluoranthene 
Pyrene 
Benzo(8)anthracene 
Chrys e n e  
B e n z o ( b ) f l u o r a n t h e n e  
B e n z o ( k ) f l u o r a n t h e n e  
B e n z o ( a ) p y r e n e  
I n d e n o ( l , 2 , 3 - c d ) p y r e n e  
Dibenzo(a,h)anthracene 
B e n z o ( g , h , l ) p e r y l e n e  

RESULT 

u g l  t r a  in 

430 
26 

2.7 
6.1 
36 

2.4 
16 
10 

ND 
ND 

ND 
ND 
ND 
ND 
ND 

2.2 

ND Not d e t e c t e d  at o r  a b o v e  r e p o r t i n g  limit. 

REPORT I NG 

u g l  t r a  In 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

LIMIT 



Curtis & Torcpkins. L t d  Cb 
LABORATORY NUMBER: 1 0 2 1 8 1 - 4  DATE RECEIVED: 1 1 / 0 6 / 9 0  
CLIENT: GALSON TECHNICAL SERVICES, INC. DATE ANALYZED: 1 1 / 1 4 / 9 0  
PROJECT ID: S9-072 DATE REPORTED: 1 1 / 1 9 / 9 0  
SAMPLE ID: 4-PAH 

D e t e r m i n a t i o n  of  P o l y c y c l i c  A r o m a t i c  H y d r o c a r b o n s  (PAH) E m i s s i o n s  
f r o m . S t a t i o n a r y  S o u r c e s  

M e t h o d :  C A R B  429 

COMPOUND RESULT 

u g / t r a l n  

N a p h t h a l e n e  
A c e n a p h t h y l e n e  
A c e n a p h t h e n e  
F l u o r e n e  
P h e n a n t h r e n e  
A n t h r a c e n e  
F l u o r a n t h e n e  
P y r e n e  
Benzo(a)anthrac e n e  
C h r y s e n e  
Benzo(b)fluoran t h e n e  
B e n z o ( k ) f l u o r a n t h e n e  
B e n z o  ( a  )pyrene 
l n d e n o(l,2,3-cd ) p y r e n e  
Dibenzo(a,h)ant h r a c e n e  
B e n z o ( g , h , i ) p e r y l e n e  

4 1  
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
?l9 
ND 
ND 
ND 
ND 

ND = N o t  d e t e c t e d  at . o r  a b o v e  r e p o r t i n g  limit. 

REPORT I NG 
LIMIT 

ug I t r a  in 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

. 1 . 0  
1.0 
1.0 
1 . 0  
1.0 
1.0 
1.0 
1.0 



Curtis & Tompkins. Ltd. Cb 

LABORATORY NUMBER: METHOD BLANK DATE R E C E I V E D :  1 1 / 0 6 / 9 0  
CLIENT: G A L S O N  TECHNICAL SERVICES, INC. D A T E  ANALYZED: 1 1 / 1 4 / 9 0  
P R O J E C T  ID: 59-072 DATE REPORTED: 1 1 / 1 9 / 9 0  

D e t e r m i n a t i o n  o f  P o l y e y c l i ~  A r o m a t i c  H y d r o c a r b o n s  (PAH) E m i s s i o n s  
from S t a t i o n a r y  S o u r c e s  

M e t h o d :  CARB 4 2 9  

COMPOUND 

N a p h t h a l e n e  
A c e n a p h t h y l e n e  
A c e n a p h t h e n e  
F l u o r e n e  
P h e n a n t h r e n e  
A n t h r a c e n e  
F l u o r a n t h e n e  
P y r e n e  
Benzo(a)anthra c e n e  
C h r y  s en e 
B e n z o ( b ) f l u o r a n t h e n e  
Benzo(k)fluora n t b e n e  
Benzo(a)pyrene  
I n d e n o ( l , 2 , 3 - c d ) p y r e n e  
D i b e n z o ( a , h ) a n t h r a e e n e  
Bento(g,h,i)pe r y l e n e  

RESULT 

u g  I t r a i n  

1.9 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

i4-D 

R E P O R T I N G  
LIMIT 

ug I t ra in 

1 . 0  
1.0 
1 . 0  
1 . 0  
1 . 0  
1.0 
1 . 0  
1 . 0  
1 . 0  
1 . 0  
1 . 0  
1 . 0  
1.0 
1 . 0  
1 . 0  
1 . 0  

ND = N o t  d e t e c t e d  at o r  a b o v e  reporting limit. 



RJ LeeGroup 
The MaIerialsCharacterlzaIlon Specialists 

August 6.1990 

Mr. Mark Ludwiczak 
Galson Technical Services, Inc. 
21 16 Berkeley Way 
Berkeley, CA 94704 

Re: RJ Lee Group Project Number: SIC 
Customer Purchase Order: S9-072.( 

313 

%Mark: 

Enclosed are the results of the above referenced samples. These consisted of two solutions 
containing acetone and two filters. The purpose of our analysis was to determine the mass of 
crystalline silica phases in each sample using x-my diffraction analysis. The procedures employed 
followed the general protocol Qf NIOSH 7500 method for crystalline silica analysis with 
modifications to the sample preparation techniques 10 account for the non-standard sample types. 
Analysis was performed on a Philips 3 100 XRD unit, equipped with graphite monochromatized 
copper radiation. 

The two fdters were low-temperature ashed and the solids were redeposited on pre-weighed silver 
membrane fdters. The two acetone solutions were also fdtered onto silver membranes. Because 
the sample acetone solution appeared to contain-too much solid for the standad MOSH 7500 the 
m p l e  wolume was measmed (?4ml) and a 10 ml diquo: was deposited onto the silver membrane, 
This deposit weighed 0.80mg. an ideal weight for x-ray analysis. Both the total deposit weight for 
this sample and the free silica content were corrected back to the toral solution volume, to provide 
the reponed values. The blank filter and acetone solutiim showed insignificant weight gains 

These samples and probe wash were examined by slow scin XRD according to the MOSH 7500 
procedure. 

The results of these analyses are listed on the enclosed table. No detectable cristobalite or mdymite 
was observed. Detection limits for these phases are <O.Olmg for the blanks, and <0.03mg for the 
two samples. 

!<.n?mg). Tile. s ~ q ! t  filp:=+ jz~~;!~ p--L- - .m-L ---.--'c-.z ---cL--- --..- i - . .  dnU/S:S. .-VI --.A -uh.ui..Su .%AIAXLL~.A > L u d  .GA A 

RJ Lcc Group, Inc 350 Hrxhbcrg Raid, hlanrocvillc. PA 15146 * 411.'125-1776 41Z/i31-1599-F.+S 

BERKELEY. CA WASHINGTON. 0 C WESTERN NY - 
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Mr. Ludwiczak 
August 6, 1990 
Page 2 

These results are submitted pursuant to RJ Lee Group's cment terms and conditions of sale, 
including the company's standard warranty and limitation of liability provisions and no 
responsibility or liability is assumed for the manner in which the results are used or interpreted. 
Unless notified in writing to return the samples covered by this repars RJ Lee Group will store the 
samples for a period of ninety (90) days before discarding. A shipping and handling fee will be 
assessed for rhe return of any samples. 

If you have any questions on this repon or if we can be of further assistance. please feel free to call 
me. 

Gary A. h o k e  
Manager, Analytical Chemistry 

GACAjm 
Enclosure 
cc: BoydClark 
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PROJECT PERSONNEL 

f California 

Steve Petrin ..................................................................................................... Project Director 

Chuck Sassenrath. PE ............................................................................. Engineering Consultant 

Art h e n s  ....................................................................................... Powerhouse Superintendant 
Dyarl Burns .......................................................................................... Powerhouse Supervisor 

S e r v i c u  

Chuck Siu. CIH ...................................................................................................... O ~ c e  Manager 

Mark Ludwiuak ................................................................................................ Project Manager 

Robert Ramer ....................................................................................... Environmental Scientist 
Richard Partlow ................................................................................... Environmental Scientist 
Dave Stewart ..................................................................................... Environmental Technician 
Tim Zapf ............................................................................................ Environmental Technician 
Ed Stuber ................................................................................................ Laboratory Coordinator 

David Galson, PE ................................. ~ ....................................................... Department Manager 

Dale Roberts .................................... .................................................... Environmental Engineer 

€uurtis 8 T Q ~ W E A L  

Jeanne Evans ............................................................................................... Laboratory Director 

Linda Freeman ................................................................................. : ........... Laboratory Director 

Joe E. Hodgkins. Ph.D .................................................................................. Laboratory Director 
Mark Fesler ................................................................................................... Laboratory Analyst 

RJ I p e  Grow 

Ga~y A. Cooke. ............................................................................ Manager, Analytical Chemistry 
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Initial values Final values 

Analyzer System System System Sys:em bias 

. .  

: I  
I 

OriE 
Calibration 
fiesponse 

Final values 

Analyzer System System System Sys:em bias I Drifl 

Initial values 

Cal ibdon Calibration bias Calioration 
Resoonse Ressonse (%of ssanl Resoonse 

I 
I 

I Calibration bias Calbration 
Response (% of span) Response ("A of span) 

Calibration 

j Zerogas 

~~~~ ~~ 

1 
Drift 

I Initial values F i ~ l  values 

System System System System bias 
Calibration bias Calbration 
Response ("A of span) Response ("A 01 span) 

System uiibration r e s x n s e  - Anakyzsr criiibration reswonsa 
System caihraticn bias - -- - x 100 

Span 

final sys:om raswnse - Initial s y s l e n  oiibration reswnse reswnse 
x 100 - 

Span Orik - 
- 

- .. . - - . . . . . 



Galson 
-Ny TecnnKai Servlces - 

System 
Calibration 
Response 

Commenls: 

System bits . (% of span) 

System System 
bias Caliorafiin 

(%of span) Response 

PRE-TEST & POST-TEST SYSTElLl DRIFT CHECKS 

- 
Analyzer 

Calibration 
Response 

Zem Gas 

Mid-range 

- 
Final values 

Analyzer System System System Sys:em bi2s 
Calibration Calibraion bias Calibration 
ReSDonSe ResDonse (%o f  span) Response 

I Initial values 

Final values I 
System System System Sys:en bias I Drift 

I Initial values 

Calibration bias Calibration . 
Response (%of span) Response (% 01 span) 

I 
I 

Run No. Oatefime 

Analyzer' 
Caiibration 
Response 

I Mid-range I 

..... __ -  -. . . . . .  

... . ~, .... . .  . . . . . . .  . . .  .... . . . . .  . . .  . _  . . .  . . . .  .,-. . . : .  -. -_..: - ,  - . : ,  . . .  .: ..~.. ::. .: :.. - -. . . . . .  . 
~~~~ ~ - 



Galson. e Tecnnrcal Services 

Initial values 

~ 

I 

Commenls: 

- -.- 
Fval values 

Source 

Analyzer 
Calibration 
Response 

System System System Sys:em bias 
Calibrztion bias Calibration . 
Response PIo of span) Response (% 01 span) 

Analyzer 
C a b d o n  
Response 

~~ ~ 

I Initial values I Fmf values 7 
System System System 1 Systemb;;of imn; Crilt 1 

Calibration bias , Calibration 
Response (%of span) Response 

Analyzer 
Calibration 
Response 

- 
Final values 

System System System System bias Drift 

I Initial values 

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

System dibralion reszunse - Anakzer calibration reswnsa 
Sys:sm callbratian bias - x 100 

Span 

Final system raswnsa - hirial syslsm calibration raswnsa rmswnse 
Oritl - x 1CO Span 



i 

Analyzer 
Calibration 
Response 'I 

t I 

Initial values Final values 

System System System Sys:m bias 1 . Drif: 
Calibration bias Calbrarion 

, Response ("10 of span) Response (% ol span) 

comments: 

FRE-TEST & POST-TEST SYSTEM DRIFT CHECKS 
<?-. <-/-> a.. 6 p 

.I Proiec: No. ~ 

Plant I. D. ./ CC,''! ,-a flc;/iL 
Source ' A  !4,? 3 &h7,,f 
Pollutant q P An;,&er I. D.- /-A= 2 29.9 

Operator J .9 K 

! 
-1 

. Run No. Y 

7 
Zero gas 

Final values 

Analyzer System System System Sys:m bias Drdt 
Calibration Calibration bias Calibration 

I Initial values 

Response Response ("1. of s p n )  Response (% of span) 

.- ? 
L '  e? 

L -  c. 

Sys:em wlibration reswnsa . Anaiyzar cditratian r e s w n s e  

Span 
5ys:sm calibration bias - - - x 100 

Fmal system reswnse - Initial system calibration responsa reswnse 
Drip. - x 100 Span 

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

. . .  . _  , , . . .  . . . . , .  . . . - .  . .,*: - : ,  ". , . , . .  , , . ,  .. . . .  ;-. , ' I :  :...... ; .  .::. .,::., 

~~ ~ 



Galson 
Technlcai Services 

-~ 
Analyzer Sys:em . System System Sys:em bias I orik 

Calibration Cali'crarion bias Calbration . . 
Response Response (%of span) Response (7; of span) 

Comments: I 

Analyzer System System 
Calibration Calibration bias 
Response Response (%of span) 

PZE-TEST & POST-TEST SYSTEM DRIFT CHECKS 

System Sys:em bias 
Calibration 
Response 

Initial values I Final values 

I I -  
I .  

I 
Zero gas 

Mid-range 

I 
I 

Run No. Datemme 

Initial values I Final values 

Analyzer 
Calibr,tion 
Response 

System System System bias Drift 
Calibration Calibration bias 

Response (%of s;an) Response 

Zero Gas I I 
I I Mid-range 1 

System calibraion resmnse - Anatyzsr cdibralicn reswnse 
System calicratian bias - - x 1co 

Span 

final sys:en resccnse - Initial system calibration resccnse rsswnse 

Span 
orit - x 100 

I I 



Galson - Tecnnicd Services e 

System 
Calibration 
Response 

Commenls: 

System System } Sys:em,bi; of Dni: 1 
bias Calbralion 

(%of span) Response 

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS 

P!ant I. 0. ~ 

Source I / l n ; t  3 8xbc l95 j  Operalor 

1 / -.,< 73, 4 F 
AR Z' . 

Anatper I. D. f 2  1 "i. I f /. /i:;c 5: 

3 ' !-.> "., F p / . q  ,.Q I C'C't 
r 

Projec: No. . 
4 . .  

Pollufanf T H C  

System 
Calibration 
Response 

! .  

.: 1 
Analyzer 

Calibration 
i i  . .  . .  r Response 

System Sys:em 1 System ~~ bias I Drift 1 
bias Calibration 

(%of span) Response (% of s;an) 

Analyzer 
Calkration 
Response 

Zero gas 

Mid-ranse 

Initial d u e s  I F ~ M I  vai- 

Run No. 3 

I Initial values I Final values 1 
Analyzer System System Sysfem Sys:em bias 

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

Sys:ern alibralicn r a s x n s a  - Anaiyzsr cdibration r e s x n s e  

Span 
Sys:ern cdibralion bias - - -- I 100 

Enal sys:arn rssxnse  - lnirial sysrern uiibraticn rssmnse r e s w n s a  
one - -- x too 

Span 

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

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . .  _ .  . . .  .:-. ..:. -. : . . . .  _ .  -. ... . .  . . .  .-..- ... i__ . .  .. 

~ ~ ~ _ _ _ _ _ ~ ~  ~~~~~~~~ ~ 



... . 

System 
Calibration 
Response 

Galson I 

e Tecnnical Services 

System 
bias 

(%of span) 

; Comments: 

System 
Calibration 
Response 

PflE-TEST & POST-TEST SYSTEM DRIFT CHECKS 

~ ~~~ 

System bias I Drifi . 
(% of span) I 

Zero gas 

Analyzer 
Caiioration 
Response 

1 Mid-range 

Final values 

System System . System Sys:em bias Drifi 

I Initial values 

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

Analyzer 
Calibration 
R espons e 

r Zero gas 

I Mid-range 

45-3 

.". <-: . . . . 
.. _I 

. .  _ I  , 
L' 

. . , '  . . .  

. - .., 
:.i . .. 
I ._- 

Initial values 

Analyzer 
Calibration 
Response 

I Iritial values Fiml values 

System System System System bias I Drift 
Calibration bias Cabration 
Response (%of span) Response (% of span) 

Final values 

Y 
7 Run No. 

System s l ibra l icn  rnswnsa - Analyzer calibration ras3onse 

Span 
System c3iibraticn bias - x 1co 

Final system raswnsa - Initial sysfsm calibration rasccnsa r1)swns.a 

Span x 100 Drit: - -- 

.. .... 



. .  

j 

Comments: 

Analyzsr 
Calibration 
Response 

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS 

Initial values Final values 

System System System Sys:m bias I Drill 
Calibration bias Calibration 
Response (%of span) Response (7% of span) 

Zerogas 10. 0 I&O (0.0 0 0  18-0 o* (7 

I '  

Mid-range 1 v5-3 I 1 1 1 8-0 0, 0 

initial values I 

1 Mid-range I 

F i ~ l  values 

System ulibraticn reswnsa - Anab,:er c~ii'craricn r a s s c s a  

Span 
Sys:sm calibratian bias - - x 100 

final system resmnse - Initial system calibration raswnse raswnsa  
0n.k - x 100 

Scan 

- 
Analyzer 

Calibration 
Response 

- - - .. . - -  

.1 . .,>:.:. I. _I.. .... . ..... . . . .  . . .  .. . . , ,..,,, .-. . . .  ~ - .  . . . .. . . . .. ,: . . . . . .., . . . .: ;.. . . . .... . . 

~ 

initial values Final values 

System System Sys:em Sys:em bias Drin 
Calibration bias Calbration . 
Response ("A o! span) Response ("A 01 span) 

I 
Zem gas 



PRE-TEST & POST-TEST SYSTEM' DRIFT CHECKS 

Initial values Final values - 
Analyzer System . System System Sys:em bias 

. .  I I 

-. * M  

Orin 
Calibration Calibration bias 
Response Response ("/e of span) - 

Zero gas 0.0 0-0 
Mid-fanSe p r " c  2 3  e .&7 

Analyzer 
Calibration 
Response 

Calbration 
Response . (% of span) 

dtc9 0.0 a a 
3976 + / ! p  +i 0 

Zero gas 

System 
bias 

(%of span) 

Initial values I Final values & I  
System System bias onn 

Calioration 
Response (% of span) 

' System 
Calibration 
Response 

Initial values 

Analyzer System System 
Calbra[ion Cafiirnicn t ias  
Response Response (% of span) 

~~~~ ~~ 

Final values 

System Sys:em bias I Orin. 
c;;:l.aicn 
Response (% of span) . 

Zero gas 

Mid-range 

-3. ,: =-I 
L. 

P. 3 
I ./ ,- . - L': I .. 

I 
_ I _  

t - : .  ' ; 0- i? i/ -- 
r",. .: f / . . . ; . - i  L r u '  . 

1: .  - .  ., F, r, 
PJ', 1 i' 

.. . * 

-; ,\ -:. 



Analyzer 
Calibration 
f i  espo ns e 

Analyzer 
Caliotation 
Response 

i 

, -  I I  

Final values 

System System Sys:em Sys:em bias 1 orii; 
I Initial values 

Calibration bias Calibration 
Response (76 of s p n )  Response (% of scan) 

Final vtlues 

.. Sys:em Sys:em System Sys:em bias 1 orii: 

I lnilial values . 

Calibrztion bias Calioration 
Response ("A of span) Response (96 of span) 

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

Zero gas 

Mid-range 

Analyzer 
Calibrafion ! Response 

I 

I Zero 5as 

FimI values 

System Syslern Sys:em System bias I Drift 
I Iritial values 

Calibration bias Calinration 
Response ($6 0 1  scan) Ressonse (% of span) 

I I I 



Galson 
Tecnnicat Services u 

1 Analyzer 1 System I S;;;m 1 System 
Calioration Calibration Calibration 
Response Ressonse (%of ssan) Ressonse 

Comments: 

Sys:em bias 

(% of s;an) 

I Initial vzlues I Fictl vtlues I 

R u n  No. 2 
I Initial values I Em1 values . I  

~ ~~ 

I Initial vdues I Final values 1 
~~~~ ~~~ ~~ ~~ 

Analyzor System Systam Sys:em System bias I Drift 
Calibration Calibration bi ts  Calibration 
Response Response (s6 of stan) Response  ("A o( spin)  

Sys:en oiSra:ion r a s x x s e  ~ Anaiyzer calibra" ,icn r a s w c s d  . 
5ys:am c3lkra:ion bias - ---- ---_ - x 1co 

Scan 

final s y s : e n  rosxnsa  - lnilial syslom calibration roswnso res3onsa 

S x x  
---- I IC0 - --_-__ Drik - 



Comments: 

Analyzer 
Calibration 
ResFonse 

Datefime 

Final values 

I .  
Sys:em Sysiem System Sys:eri bias I Dri: 

Initial values 

Calibration bias Caliora!ion 
Response (% of span) Response (% 01 span) i 

System Analyzer 
Calibntion Calibration 
Response Response 

Zero gas 

Mid-range 

on: Sys:em bias System Sysiern 
bias Calioration 

(96 of span) Response (% 01 s7an) 

Analyzer 
Calibraiion 
Response 

Inilial values Final values 

System System System Sys:em bias Drift 
Calibration birs Calibration 
Response (76 of sgan) Response (% of span) 

I zero gas I 
I I I I I I Mid-range 

I I I I I I Mil -nnge 

S y s : e n  uiibra:ion r e i m c s e  . Anabzsr caiicraficn rasmcse 

Soan 
Sy::3n c~libra:ion bias - -___-- - x IC3 

final s y s : e n  raswnsa  - Initial s y s r a n  caiikration iasmnse r e s x n s e  

Sgan 
-- x 1cc ant - ---__- 

. . -. ... 



Galson I. 
. -Technicat Services I 

I 
Initial values Final values 

Antlyzer System System System Sys:ern bias 

I 
Comments: 

Drift 

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS 

Calibration 
Response 

l 
1 I Z e m w  

Mid-range y ,7 

Pollutant Anafyzer i. 0. Z R  22m 

Calibration bias Calibrafion 
Response ("1. of span) Response (% of span) 

0.0 O,-O I 8-0 o r  0 
27 d7-0 X ?  fit s 

I Initial values I Final values ' I  
Analyzer . System System System Sys:em bias 

Calibraion . Calibration bias 
Response ' Response (%of span) Response (% of span) 

Initial values Final values 

Analyzer System Sys:em I Sys:ern Svs:ern bizs 
Czlibrz;ion Calitraicn tizs 
Response Response ("/e 01 span) .Response 

./ ' .-I / ' .;? f l . q  

1. ! 

', :L. ' , .  ; .' / .. 
L. .. i/ . ... . - . -  Zero Gas 

Mid-nnge - ' j  7 , - 
Sys:em calibration reswnse - Analyzer ca1ibra:icn raswnss - 

. Sys:ern cdbratkn bias - x 100 
Span 

Firal'sys:ern reswnse - Initial S Y S ~ E ~  calibration rascunse r e s x r s e  

Span I 100 -- Drill - 



. 

. 
Galson 
Technical Srrvices - 

Commenls: 

Pf iE-TEST & POSTLTEST 

- 
Analyzer 

Calibralion 
f iessonse 

Pollutant O A  

Final values I lnilial values 

System Sys;em 1 Sys:em 1 Sys:em bias 1 Orie 1 
Calibraion bias Calbralion 
Response (%of soan) Ressonse L% 01 ssan) 

Proixt No. s-7-a ?2.@ 

Analyzer 
Calibration 
fiesponse 

I I 

Operalor 4m 

Final values 

System System System System bias I DriR 
I Initial values 

I 
I 

Calibration bias Calbration 
Response (7; ol ssan) Response (% of span) 

I 

fiun No. Oa:e/TimnP 

I Final values I Initial values 

Analyzer 1 System I sE;;m 1 Sys:em 1 Sys:am bias 171 
Calioration Calibration Calibration 
Response Response (%of ssan) Ressonse L% of scan) 

I I I 

I Mid-range 1 i i I :  I I 

I Zem gas 

I I I I I I I Mid-range 

.- - . . -. ... 



I Initial values I Fzva- 

Analyzer 
Calibration 
Response 

Sys:em Sysiem . System } Sys:em ~ bias - j Drie ,. Calibraion bias Callbration 
Response (%of span) Response (96 of span) 

I lnilial values I F i n a l v a l u e 7 1  

Analy-er 
Calibrztion 
Response 

~ ~~ 

System System System Sys:em bias I Dril: 
Calibration bias Calibration 
Response (96 01 span) Response (% 01 span) 

Analyzer 
Calibration 
Response 

System wlibralion resmnse - Pnatyzer calibraticn reswnse 

Span 

’ - i IC3 .Sy::3.m cdibraticn bias - ---- --- 

lnilial values Fml values 

System System System System bias 1 Drill 
Calibration bias Calinralion - 
Response (% ol span) Response (% of span) 

Fnal sys:sm reswnse - lnilial system calibration rsspcnsa reswnse  
Drit! I - I ‘Icc 

k a n  



Commenls: 

Analyzer 
Ca!iSralion 
Fiesponse 

j 

lnilial values Final values 

Sys:em Sysiem Sysiem Syi:em bias 1 Drii; 
., . Calibraiion bias Calibration 

Response (%of  span) Response (% of span) 

Kun No. Dateflime 

Analyzer 
Calizration 
Resgonse 

System Sys:em System Sys:em bias 
Calibration bias Calioration 
Response (7; of sgan) Response (9; of span) 

1 Zero gas I 

Analyzer 
Calibration 
Response 

I Mid-range 1 

Initial vtlues 

System System 
Calibration bias 
Response (%o f  span) 

Run No. Datefiime 

System Sys:em bias 1 Drih 
Calbration 

r Zero gas 

I Mid-range 
I I I 
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P 0 ST-T E ST C A L I B R AT1 0 N DATA 





9 ............ :. 
: . , I  . :  .......... I -)." 

! i :; 

:.: &...?, 
.I .-,. .~ . . . . . . .  : . .  . . .  . , .a 2.- ..i.. 

............ ~ , .  

! 
. .  . . . . .  

Y* Din. Ambient (7) Y. Diii. .Oiher (3) 
. . .  

6-72 ~ . . : . . . : ; , '  

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

672. 
,o . .  Reference q30 

;tack Thermocouple 10:- 5330 
Reference ( , 2 L .  :.o ~ 7 2  ,o ..... :. 

Gas Meter Wet ID: - 5= . , 4-72 ..; . .  .. _ .  

Reference ' gl $ '.. 0 6 7 2  0. 
Gas Meter Outlet ID: 52% ', . 6 72- . .  

. . .  

. . .  

. . .  

. .  

. .  

,: . 
. .  

. .  

. .  

. .  



f ,;.: . ,. , 

, .  
POSTTEST CALIBRATION - TEMPESATURE SENSORS 

-... . Y..~ , 

.. 

'. . 
. .. 

.: 

- 0.2 6 7 2  0.1 fie!erencs r z ?  
Condenser Cdet  102- L 7 1  

fieferenco 5 & C I .3 '7'51 1.2. . 
.. . . Heated Oven Scx ID,' c . 3 7  7 L ; c  

. , .  

. .  

. . .  .~ ~ - . .  . .  
i - .:. .__- ....  - .... :_ . . . 

~ - 



t 
POST TEST CALIBRATION - TEMPEA%TURE SENSORS 1 - .  

. . . .  
. .  

. ,  . . 

. .  . .  

Ambient (2) K OiK GVier (>) $5 OX. 

c pf' Referencs . S 3 T., ?# 6 72 
'2 *c . .  

5 3 6 3  "i' lack Thermocouple 10:- . .  
.. - 
: .  - 

'ij 
. .  

. . .  

\ 

) - ." ... . . .  
. . .  . . .  
- .  

. . . .  

0. I Reference 5 2 6 7 2  

. . . .  
. . . . . .  



. .  
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. .  . .  .. 
. .  



I 

Jk = Stack Cross Sectional Area (ftz) 

An = Nozzle Cross Sectional Area (ft2) 

PCFM = Actual cubic feet per minute 

SCFM = - Pitot Calibration Factor 

A t  - Sample Time (minutes) 

(3scF = Dry standard cubic feet 

"F, "R 
f t Z  i t3  = square foot. cubic foot 
fP m = Feet per minute 

Flow rate - standard cubic feet per minute.on a dry basis 

cp 

=. Temperature - degrees fahrenheit. Temperature (460 + OF) 

= meter calibration factor Y 
gm-mole = gram-mole 
AH = Orifice pressure drop (inches H20) 

4 = Mercury 

hr, min, sac = Hour. minutes. seconds 
in. H20 = inches of water 

in. Hg = inches of mercury 

1. ml = liters. milliliters 

I l m i n  = liters per minute 

m3 = cubic meter 

gr. gm, mg. pg, ng = 

pb ' = Barometric Pressure (inches of Mercury) 

Pm = Absolute meter Pressure (inches of Mercury) 

P P ~ .  ppb = parts per million. parts per billion 
ps = Stack gas absolute pressure (inches of Mercury) 

Pstd = Pressure. standard conditions (inches of Mercury) 

JA P 

SG = Specilic gravity 

tm, Tm = Meter temperature (OF). ( O R )  

Is. Ts = Stack gas temperalure ( O F ) .  ( O R )  

Tstd = Temperature. standard conditions ( O R )  

To = Average orifice temperature during test ("F) 

TOC = Average orifice temperature during calibralion.("F) 

VlC = Volume of liquid water Condensed (liters) 

vs = Stack gas velocity (feet per minute) 

13.6 = Specific gravity of mercury 

grains. grams. milligrams, micrograms, nanograms(10-9) 

Stack gas velocity head (inches of H20)1/2 

= Test duration (minutes) 0. 



Formaldehyde  a n d  B e n z e n e  Emiss ion  Data 



Source Test Report: 
TAC (Georgia Pacific), Fort Eragg, CA 

i Galson Project#: S9-072.GP 
- Pg. 1 

Date Prinled: 211 8 / 9  1 

I Summary of Test Data: Aldehyde Emisslons 

Run: #5 Run: #6 Run: #7 

I 

Duration of the Run (e), Minutes: 

Ambient Air Temperature, "F 

I Barometric Pressure (F'b), in. Hg 

I 

I 

Avg Orifice Temp @ Calib Cond fT'=), "F 

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

Avg Sampling Rate @ Calib Cond, Vmin 
I 

Number of Sampling Points: 

Pitot Calibration Factor (C,,): 

Stack Diameter, Inches: 

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

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

Stack Gas Velocity Head, (4AP): 

Stack Gas Temperature (a). "F: 

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

45 

60 

30.33 

56 

55 

0.87 

2 0  

0.84 

66 

-0.31 

30.31 

1.1 45 

161 

32.60 

0.905 

45 

60 

30.33 

56 

51 

0.83 

20 

0.84 

66 

-0.29 

30.31 

1.1 34 

162 

33.40 

0.902 

45 

60 

30.33 

5 5  

53 

0.87 

20 

0.84 

6 6  

-0.27 

30.31 

1.124 

163 

34.20 

0.901 

1. Source of Moisture Percentage Data: calculated based on saturated gas conditions 



Source Test Report: 
TAG (Georgia Pacific), Fort Eragg. CA 

Galson Project#: S9-072.GP 
, -  ,F 

Pg. 2 
Date Printed: 2 I 1  8 I 9  1 

Sampling Data and Calculations: Aldehyde Emissions 
1 

Run: #5 Run: #6 Run: #7 
i ' 1  
1 
; -! - 

.I 

' A. Stack Gas Cross Sectional Arca (A,), f? 23.76 

B. Stack Gas Moisture Percent: ' 

Avg Sampling Rate @ Calib Cond, 

32.60 

/min . 0 .87  

Avg Sampling Rate @ Test Cond, I/min 
Avg Sampling Rate @ Calib Cond.*SQRT(T./T,) 

0.86  

Volume Sampled @ Test Cond., 1 38.9 
Avg Sampling RaE @ Test Con& * Test Duration 

Volume Sampled @ STD Cond, fr' 
[(Volume Sampled @ Test Cond./28.32) * (Pb/P,d) 
* ( T d A v g  Orifice Temp @ Test in OR)] 

1.429 

2. Stack Gas Velocity, ft/min: 4 ,366  
4005 * gAP + C, * SQRT((T, * P,d)/(T,d * P, * SG)) I 

' D. Stack Gas Flow Rate (suck cond.), ACFM: 03.733 
! A * C ]  

, i. Stack Gas Flow Rate (std. cond. dry), SCFM 6 0 , i  86 
, ID*(l-B/100)*(T,d/T,)*(P,/Pn~)] 

23.76 

33 .40  

0.03 

0.83 

37.3 

1.378 

4 . 3 3 3  

102,933 

58.950 

23.76 

34;20 

0.87 

0.87 

39 .1  

I .443 

4 , 2 9 9  

02 ,133  

5 7 , 7 1 3  

1 Source of Moisture Percentage Data: Calculated based on saturated gas conditions 

randard Conditions: Tad = 528 O R  ; Pnd = 29.92 in. Hg 
T: = f, + 460 ; T, = t, + 460 



Source Test Aepon: 
, TAC (Georgia Pacific), Fon Bragg. CA 

Galson ProjecW: S9-072.GP 

Pg. 3 
Date Printed: 211 8 / 9 1  

. I  
Sampling Data and Calculations: Aldehyde Emissions 

Run: #5 Run: #6 Run: #7 

'xganics Quantity Collected, pg 
I 
' Acetaldehyde 8.29 i 4.8 3.44 

Formaldehyde 1 1.3 37.5 8.41 

jrganics Concentration, mg/m3 
[ (Mass/Vol Sampled STD) * (0.03531/ 1) ] 

Acetaldehyde 0.205 0.379 0.084 

Formaldehyde 0.279 0.961 0.206 

kganics Concennations, pprn 
[ Concentration * 24.04358lM.W. of parameter] 

Acetaldehyde (MW=>44.1) 

Formaldehyde (MW=>30) 

0.112 

0.224 

0.207 

0.770 

0.046 

0.1 65 

3rganics Concentraaons (At 12% COJ, ppm 
[ Concentration * (12/%C02) ] 

Acetaldehyde 

Formaldehyde 

0.1 22 

0.244 

0.226 

0.840 

0.047 

0.1 68 

hganics Emission Rate, g m h r  
[ Conc.* Stack Gas Flow Rate * (0.06/1000)/(0.03531/1) ] 

Acetaldehyde 21 .o 38.0 8.25 

Formaldehyde 28.6 96.3 20.2 



! 

M 
5 
< 

n 

G. 



Source Test Report: 
TAC (Georgia Pacific), For! Bragg. CA 
Galson Project#: S9-072.GP 

Run: #5 

Ye 
Dry Basis Wet Basis 

Pg. 4 
Date Printed: 2 /1 8191 

~~ ~ ~ ~~ 

Run: #6 Run: #7 

*A % 
Dry Basis Wet Basis Dry Basis Wet Basis 

~~ ~ ~ ~ ~ 

Stack Gas Composition and Gas Density Calculations 

I O2 

11.0 

10.0 

; jco 0.1 . .  

:! IN, 78.9 

. ,  

j 'H,O 

Molecular Weight' 

< 

t Specific Gravity of Stack Gas' - - - 
: I  

7.41 

6.74 

0.07 

53.1 8 

32.60 

26.20 

0.905 

11.0 2.33 

10.3 6.86 

0.1 0.07 

78.6 52.35 

_ - -  33.40 

_ - -  26.1 1 

- - -  0.902 

11.8 

9.4 

0.2 

78.6 

_ _ -  

- _ _  

- - -  

7.76 

6.1 9 

0.13 

51.72 

34.20 

26.07 

0.901 

.I 

j !  
. .  

1. Calculated from the equation: 

j 2. Calculared'from the equation: 

Molecular Weight = 0.44*(%C02) + 0.32*(%02) + 0.2S*(%N2 + %CO) + 0.18*(%H20) 

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

! 
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(A'B'Mb*60)/(  103'35.3'24.04) 
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Particulate and Metals (1 1) Emission Data 



Source Test Report: 
TAC (Georgia Pacific). Fort Bragg. CA 

Galson Project#: S9-072.GP 
- 

Summary of Test Data: ParticulatelMetals Emissions 

j 

Run: #1 Run: #2 Run: #4 I 

mpinger Outlet Temperature, "F: 

Meter Temperature (L), OF: 

iumber of Sampling Points: 

Duration of the Run (e), Minutes: 

;ampling Nozzle Diameter, Inches: 

?tot Calibranon Factor (C,,): 

Meter Calibration Factor (y): 

;tack Diameter, Inches: 

4mbient Air Temperature, OF: 

daromemc Pressure (Pa), In. Hg: 

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

StackGas Absolute Pressure (P,), In. Hg: 

Jolume of Water Condensed (Vtc), ml: 

Specific Gravity of R u e  Gas (SG): 

Flue Gas Composition: 
6 C 0 ,  

'7c 0, 

k co 

2 0  

1 2 0  

0.213 

0.84 

1.004 

6 6  

6 5  

30.37 

-0 .19  

30.36 

0.947 

1.33 

70.39 

1 5 4  

6 7  

7 2  

3 

552.8 

0.936 

13.2 

7.9 

0.0 

2 0  

1 2 0  

0.213 

0.84 

1.004 

6 6  

6 5  

30.37 

-0.21 

30.35 

0.877 

1 . 1 4  

65.47 

1 5 2  

6 3  

6 9  

4 

51 i .a 

0.939 

12.8 

8.2 

0.1 

2 0  

1 2 0  

0.213 

0.84 

1.004 

6 6  

7 0  

30.31 

- 0 . 2 2  

30.29 

1.242 

2.13 

89.43 

1 5 8  

6 7  

6 7  

1 2  

779.1 

0.523 

11.4 

5.9 

0.0 



Source Test Report: 
TAC (Georgia Pazfic). Fort Bragg, CA 

Galson Project#: S9-072.GP 

I Sampllna Data and Calculations: ParticulatelMetals Emissions 

Run: #l Run: #2 Run:  #4 

i. Stack Gas Cross Sectional Area (A,), ft': 

'! Volume Sampled (Meter Conditions), ft? 
! 

Volume Sampled (Std. Conditions), fr': 
[ B * y * (Tsd/P,d) * ((Pa + (AH/l3.6))/Tm)l 

1. Volume of Liquid Water Condensed, ml: 

Vapor Volume (Std. Conditions) of Water,-ft? 
[ D * 0.04714 ] 

. Stack Gas Moisture Content, %: 
[ (E/(E + C)) * 100 ] 

23.76 

70.39 

71.43 

552.8 

26.06 

26.73 

:, Stack Gas Velocity. fdmin: 3.524 
[ 4005 * dAP * C, * SQRT((T8 * P,a)/(T,u * P, * SG)) ] 

I .  Stack Gas Flow Rate (Stack Cond.), ACFM: 83.726 
I A * G l  

Stack Gas Flow Rate (Std. Cond. dry), SCFIcl: 53 ,513  
[ H * (1 - F/lOO) * (Txd/Tx) * ( P < / P d  1 

23.76 ' 

65.47 

66.73 

511.8 

24.13 

25.82 

3,255 

77 ,323  

50,245 

23.76 

89.43 

91.61 

779.1 

36.73 

28.62 

4 .677  

11 ,126  

68.581 



Source Test Report: 
TAC (Georgia Pacific), Forl Bragg. CA 

I 
1- Galson Project#: S9-072.GP 

I 

i Run: #1 Run: #2 Run: #4 

Sampling Data and Calculations: Particulate Emlsslons 
I 

1 J.’P&culate Quantity Collected gm 

1. Solid ’ Particulate 0.0939 0.0834 0.1617 

/ I K. Pwicdate Concenmtion. gr/ffl 
[ J?C * (1543000/100000) ] 

I 1. Solid Particulate 0.0203 0.01 93 0.0272 

I L!Particulate Concenaation (At 12% CO,). gr/ffl 
[ K’* (12/%CO,) ] 

I 
1 .  Solid Particulate 

I 0.01 84 0.0181 0.0287 

/ M. Particulate Emission Rate, lb/hr 

[ K% I * (132300/1000000)/(1543000/100000) I I 

I 1. Solid Particulate 9.307 8.308 16.01 



Source Test Report: 
TAC (Georgia Pacific), Fort Bragg. CA 
Galson Project#: S9-072.GP 

Sampling Data and Calculations: ParticulatelMetals Emissions 
~~ 

Run: #1 Run: #2 Run: #4 

'J. Metals Quantity Collected, rng 

Arsenic 

Beryll ium 

Cadmium 

Chromium 

Copper 

Leaj 

Manganese 

Mercury 

Nickel 

Selenium 

Zinc 

0.067 

c 0.001 

c 0.001 

0.007 

0.055 

0.025 

0.32 

0.0015 

< 0.008 

< 0.01 

0.589 

0.073 

c 0.001 

< 0.001 

0.004 

0.051 

0.023 

0.1 

0.001 9 

< 0.008 

< 0.01 

0.559 

0.017 

c 0.001 

0.002 

0.01 6 

0.077 

0.059 

0.22 

0.0024 

0.012 

< 0.01 

0.909 



Source Test Report: 
TAC (Georgia Pacific), Fort Bragg, CA 

1- Galson Project#: S9-072.GP 

Sampling Data and Calculations: Partlculate/Metals Emissions I- 
~ 

Run: #I Run: #2 Run: #4 I- I K. Metals Concentration, mg/m' 

I 
[ J /C  * (35.3111) ] 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

.Nickel 

Selenium 

Zinc 

0.033 

< 0.0005 

< 0.0005 

0.003 

0.027 

0.012 

0.158 

0.0007 

< 0.004 

< 0.005 

0.291 

0.039 

c 0.0005 

< 0.0005 

0.002 

0.027 

0.012 

0.053 

0.0010' 

c 0.004 

< 0.005 

0.296 ' 

0.007 

< 0.0004 

0.001 

0.006 

0.030 

0.023 

0.065 

0.0009 

0.005 

< 0.004 

0.350 



Source Test Report: 
TAC (Georgia Pacific). Fort Bragg, CA 
Galson Project% S9-072.GP 

LcHl 

I i  Sampling Data and Calculations: Particulate/Metals Emissions 
a ,  

Run: #1 Run: #2 Run: #4 
i i  
I 
i 5. Metals Concentration (At 12% Cod, m g / d  

[ K. * (12/%CO,) ] 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Leaj 

Manganese 

Mercury 

Nickel 

Selenium 

Zinc 

0.030 

c 0.0004 

c 0.0004 

0.003 

0.025 

0.01 1 

0.144 

0.0007 

,c 0.004 

c 0.004 

0.265 

0.036 

c 0.0005 

< 0.0005 

0.002 

0.025 

0.01 1 

0.050 

0.0009 

c 0.004 

-z 0.005 

0.277 

0.007 

c 0.0004 

0.001 

0.006 

0.031 

0.024 

0.089 

0.001 0 

0.005 

c 0.004 

0.369 



Source Test Report: 
TAC (Georgia Pacific), Fort Bragg. CA 

Galson Project#: S9-072.GP 
~ 

Sampling Data and Calculations: ParticulatelMetals Emissions I 
~~ 

Run: #1 Run: #2 Run: #4 

M. Metals Emission Rate, gm/hr 
I 
I 

I 
I 

I 
! 
i 

i 
' i  

! 

I 

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

Arsenic 

Beryllium . 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Zinc 

3.01 

c 0.045 

c 0.045 

0.315 

2.47 

1.12 

14.4 

0.067 

c 0.360 

c 0.450 

26.2 

3.30 

c 0.045 

c 0.045 

0.181 

2.30 

1.04 

4.52 

0.086 

< 0.361 

< 0.452 

25.3 

0.764 

c 0.045 

0.090 

0.71 9 

3.46 

2.65 

9.88 

0.108 

0.539 

< 0.449 

43.0 



Source Test Report: 
TAC (Georgia Pacific). Fon Bragg, CA 

Galson Project$: S9-072.GP 

lsokinetic Variation Calculation 

Run: #I Run: #2 Run: #4 I 

Stack Gas Absolute Temperature (T,), OR: 

1 
1 Volume of Liquid Water Condensed f i t c ) ,  ml: 

Meter Calibration Factor (y): t 
! 
(Volume Sampled (Meter Cond.) (VA ft]: 

! 

keter Absolute Temperature Urn), " R  

I 

/deter Absolute Pressure (P,,,), In. Hg: 
fPb + AH/ 13.6) 
1 
Stack Gas Velocity (v,), fdmin: 

Stack Gas Absolute Pressure (PJ, In. Hg: 
i 
! 

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

%ration of the Run (e),  minutes: 
1 

rsokinecic Percentage (I). %: ' 

6 1 4  

552.8 

1.004 

70.39 

532 

30.47 

3,524 

30.36 

0.00025 

120 

106.8 

61 2 

51 1 .8 

1.004 

65.47 

529 

30.45 

3.255 

30.35 

0.00025 

120 

106.2 

. 6 1 s  

779.1 

1.004 

89.43 

527 

30.47 

4,677 

30.29 

0.00025 

120 

106.9 

, Calculated from the Equation: 

where K, = 0.002669 
I = 'u, * loo * ((K, * V,J + (v,/T, * y * pm))i/(e * v, * P, * A.) 



Run: #1 

?4 
I 

I Dry Basis Wet Basis 

I co2 13.2 

I 0’ 7.9 

co 0.0 
I 

I 
78.9 

- - -  
I Nz 
I H’O 

1 Molecular Weight’ _ - _  

I Specific Gravity of Stack Gas’ - - - 

Run: #2 Run: #4 

% % 
Dry Basis Wet Basis ’ Dry Basis Wet Basis 

9.67 12.8 

5.79 8.2 

0.00 0.1 

57.81 78.9 

26.73 - - _  

27.1 1 - - -  

0.936 - - -  

9.49 11.4 

6.08 9.9 

0.07 0.0 

58.53 78.7 

- _ _  25.82 

27.1 0 - _ _  

0.939 _ _ _  

8.14 

7.07 

0.00 

56.1 8 

28.62 

26.72 

0.923 

I 

1. Calculated from the equation: 

2. Calculated from the equation: 
Molecular Weight = 0.44*(%C02) + 0.32f(%OZ) + 0.23*(%N2 + %CO) + 0.18*(RH20) 

SG = Molecular Weight of Stack Gas /Molecular Weight of Air (23.95 grn/,om-rnole) 
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Source Test Report: 
TAC (Georgia Pacific), Fort Bragg. CA .w Galson Proiectff: S9-072.GP 

Pg. 1 
Date Primed: 2 / 1 4 / 9 1  

~~~ ~~ ~ 

Summary of Test Data: Condensable Partlculate Emissions 
I 

Run: #3 

-.lumber of Sampling Points: 

Duration of the Run (e), Minutes: 

hnpling N o d e  Diameter, Inches: 

Pitot Calibration Factor (CJ: 

Meter Calibration Factor (y): 

;tack Diameter, Inches: 

Ambient Air Temperature, "F: 

daromenic Pressure (Pb). In. Hg: 

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

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

tack Gas Velocity Head, (./AP): 

?dice Pressure Drop (AH). In. H,O: 

Volume Sampled (V-), fc' (Meter Cond.): 

tack Gas Temperature (t,). OF: 

mpinger Outlet Temperature, "F 

Meter Temperature (L), OF: 

4eter Vacuum, In. Hg: 

-'olume of Water Condensed (Vk), ml: 

Specific Gravity of Flue Gas (SG): 

Flue Gas Composition: 
'0 co, 

n, 0, 

LCO 

0 

4 0  

0.1 8 9  

0.84 

1.004 

6 6  

6 5  

30.37 

- 0 . 2 1  

30.35 

0.984 

0.82 

18.63 

1 5 4  

5 4  

6 2  

1 1  

154.2 

0.933 

13.0 

7.9 

0.2 



Source Test Repon: 
TAC (Georgia Pacific). Forl Bragg. CA 

Galson Project#: S9-072.GP 

Pg. 2 
Date Printed: 2/  1 4 / 9  1 

I Sampling Data and Calculatlons: Condensable Partlculate Emissions 

Run: #3 

A. Stack Gas Cross Sectional Area (A,), ft2: 

3. Volume Sampled (Meter Conditions), fr': 

3. Volume Sampled (Std. Conditions). fr? 
' 

[ B * y * (Tnd/Pd * ((Pb + (AH/l3.6))/Tm)] 

D. Volume of Liquid Water Condensed. ml: 

5. Vapor Volume (Std. Conditions) of Water, ft? 
[ D * 0.04714 ] 

.:. Stack Gas Moisture Content, %: 
[ (E/ (E+C))  * 1001 

5. Stack Gas Velocitv. fdmin: 

23 .76  

18.63 

19.24  

1 5 ~ 4 . 2 ~  

7 . 2 7  

27 .42  * 

3 . 6 7 2  

H. Stack Gas Flow Rate (Stack Cond.), A C M :  8 7 . 2 3 0  
[ A * G l  

I. Stack Gas Flow Rate (Std. Cond. dry), S C M :  5 5 , 2 4 1  
[ H * (1 - F/ 100) * (Trtd/T>) * (Pj/Pnd) ] 

Standard Conditions: T,,d = 528 O R  

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

: Pnd = 29.92 in. Hg 

1. Liquid volume i s  back-calculated assuming saturatee conditions. 
2. Saturation moisture content, based o n  stack gas tern2erature and p r ? s s u z e .  



Source Test Report: 
TAC (Georgia Pacific), Fort Bragg. CA - 

,- Galson Project#: S9-072.GP 
Pg. 3 

Date Printed: 2/ 1 419 1 

Sampling Data and Calculatlons: Condensable Particulate Emlsslons 
~ 

Run: #3 

J. Particulate Quantity Collected, mg 

' Condensable Particulate 14.2 

Condensable Particulate 0.01 14 

,L. Paniculate Concentration (At 12% CO,), gdf? 
' [ K * (12/%CO,) ] 

Condensable Particulate 0.0105 

IM. Parriculate Emission Rate, l b h  

j [ K * I * (132.3/1000000)/(1543/100000) ] 
i 

,Condensable Particulate 5.39 



Source Test Repon: 
TAC (Georgia Pacific), Fon Bragg. CA Pg. 4 - 

Date Printed: 2 / 1  4 / 9 1  ..i Galson Project#: S9-072.GP Condensable Particulate Emissions 
; _  

. .  lsokinetic Variation Calculation 

! 

Stack Gas Absolute Temperature (TI). OR: 6 1 4  

Volume of Liquid Water Condensed Wd, ml: 154.2  

Meter Calibration Factor (y): 1.004 

Volume Sampled (Meter Cond.) Wm), fr'; 18.63 

Meter Absolute Temperature Om), O R :  5 2 2  

Meter Absolute Pressure (Pm), In. Hg: 
( P b  + AH/ 13.6) 

Stack Gas Velocity (v,), ft/min: 

30.43 

3 . 6 7 2  

Stack Gas Absolute Pressure (P,), In. Hg: 3 0 . 3 5  

Cross-Sectional Area of Nozzle, (A,,), fr': 0.00019 

Duration of the Run (e), minutes: 4 0  

Isokinetic Percentage (n, %: 1 106.2 

.. Calculated from the Equation: 

where K, = 0.002669 
I = [T, * 100 * ((K, * v,) + (VJT, * Y * ~ ~ ) ) i / ( e  * v, * P, * A.) 

. 



I Run: #3 
I 

% 
Dry Basis Wet Basis 

I ,co, 

I 

I !  
~ 0, 
i 

co 
I 

% % 
Dry Basis Wet Basis Dry Basis Wet Basis 

I N2 

I Molecular Weight' 

! Specific Gravity of Stack GasZ 
I 

13.0 

7.9 

0.2 

78.9 

_ _ _  

_ _ _  

9.44 

5.73 

.0.17 

57.24 

27.42 

27.00 

0.933 

1. Calculated from the equation: 

2. Calculated from the equation: 

Molecular Weight = O.44*(%CO2) + 0.32*(%0,) + 0.28*(%N2 + %CO) + 0.18*(%HZO) 

SG = Molecular Weight of Stack Gas / Molecular Weight of Air (25.95 gm/gm-mole) 



1 

! 

i 
i 
I 

j 
i 

i 1 
i 

! 

i I 
! 
! 

i 

! 

I I 
1 

-. -- 





! 
i 
i 
i 
i 
I 

Particulate Emission Data (1 1/90) 



Source Test Report: 

Galson Proiecttl: S9-072.GP Date Printed:l2/21/90 
TAC (Georgia Pacific), Fort Bragg, CA Pg. 1 

~ ~ 

Summary of Test Data: Particulate Emisslons (11190) 

Run: #4N 

umber of Sampling Points: 

hration of the Run (e), Minutes: 
I 

i 
unpling N o d e  Diameter, Inches: 

"tot Calibration Factor (CJ: 

deter Calibration Factor (y): 
I 
lack Diameter, Inches: 

imbient Air Temperature, "F: 

raromemc Pressure (Pa), In. Hg: 

I 

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

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

.,ack Gas Velocity Head, (dAP): 

rifice Pressure Drop (AH), In. H,O: 

lolume Sampled (V,,,), fr' (Meter Cond.): 
i 'ack Gas Temperature (t,), OF: 

'ipinger Outlet Temperature, O F  

deter Temperature (t.,,). "F 

..eter Vacuum, In. Hg: 

durne of Water Condensed (Vk), ml: 

ipecific Gravity of Flue Gas (SG): 

2 0  

6 0  

0.213 

0.84 

1.008 

6 6  

7 0  

30 .17  

- 0 . 1 6  
1 

30.16 

1.134 

1.70 

39.75 

1 5 5  

6 0  

6 8  

4 

337.9 

0 .922 

que Gas Composition: 

CO, 

'. 0, 

"CO 

10.7 

9 .9  

0 . 1  



Source Test Report: 
TAC (Georgia Pacific), Fort Bragg. CA 

' 1- Galson Projectit S9-072.GP 

Pg. 2 
Date Prinled:12/21/90 - 

I 
Sampling Data and Calculations: Particulate Emissions (11190) 

1 Run: #4N 

A. Stack Gas Cross Sectional Area (A,), ff. I 

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

L. Volume of Liquid Water Condensed, ml: 

E. Vapor Volume (Std. Conditions) of Water, ft': 

I [ * Oa714 

b. Stack Gas Moisture Content, $6: 
t W ( E  + C)) * 100 ] 

) 

G. Stack Gas Velocity. fdmin: 

23.76 

39.75 

40.55 

337.9 

15.93 

28.20 

1 .  . 4 , 2 7 2  
[ 4005 * 4AP * C, * SQRT(CT3 * P,d / ( T , d  * P, * SG)) ] I 

L. Stack Gas Flow Rate (Stack Cond.), A C M :  1 0 1.4 93 
[ A ' G I  

! 

Standard Conditions: Tnd = 528 OR ; Pnd = 29.92 in. Hg 

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



Source Test Report: 
TAC (Georgia Pacific). Fort Bragg. CA 
Galson Project#: S4-072.GP 

Pg. 3 
Date Printed:l2/21/90 

I 
Sampling Data and Calculatlons: Particulate Ernlsslons (1 1/90) I 

I Run: #4 N 

I J. Paniculate ~ u m t i t y  co~ecte~ gm 

' 1 .  Solid Particulate 0.0622 

I 2. Conden. Particulate 0.002 I I Total Particulate 0.0642 

I K. P d c d a t e  Concentration, gr/ft' 

I 
[ J/C * (1543000/100000) 1 

1 .  Solid Particulate 0.0237 

I 2. Conden. Particulate 0.0008 

Total Particulate 0.0244 ' L. Paniculate Concentration (At 12% CO,), 5/fP 
1 K * (12/%C03 I I 
1. Solid Particulate I 

' 2. Conden. Particulate 

I Total Particulate 

0.0265 

0.0009 

0.0274 

I M. Pvticulate Emission Rate. l b h  
[ K * I * (132~00/1000000)/(1~43000/100000) ] 

1 .  Solid Particulate ' 12.8 

I 2. Conden. Particulate 0.4i 

I Total Particulate 13.2 

I 



Source Test Report: 
TAC (Georgia Pacific), Foh Eragg. CA 

: Galson Project#: S9-072.GP 

Pg. 4 

Date Printed:l 2 /21 /90  
\ 

1 lsokinetic Variation Calculation 
i i l  Run: #4N 
1 

i Stack Gas Absolute Temperiture. (T,), OR: 

; i  
: Volume of Liquid Water Condensed (Vi.-), ml: 
! [  
! 

eter Calibration Factor (y): i ?  : I 

i Volume Sampled (Meter Cond.) (V,,,), f? 

I 
'Meter Absolute Temperature (T,,,), OR: 

Meter Absolute Pressure (P,,,), In. Hg: 
(Pb + AH/ 13.6) 

Stack Gas Velocity (v~), ft/min: 

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

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

Duration of the Run (8). minutes: 

Isokinetic Percentage (I). %: I 

6 1 5  

337.9 

1.008 

39.75 

5'2 8 

30.30 

4 , 2 7 2  

30.16 

0.00025 

60 

103.0 

. . Calculated from the Equation: 

where K, = 0.002669 
I ='r, * 100 * ((K, * vk) + (V,JT, * y * Pm))i/(e * v, * P, * A.) 

.. . 



Source Test Report: 
TAC (Georgia Pacific), Fort Bragg, CA 

Galson Project#: S9-072.GP 

Run: #4 N 

Dry Basis Wet Basis 
% 

Pg. 5 
Date Printed:l 2/21 190 

% % 
Dry Basis Wet Basis Dry Basis Wet Basis 

jcoz 
IOz 

Molecular Weight' I 
/Specific Gravity of Stack Gas2 

10.7 

9.9 

0.1 

79.3 

_ - -  

- . _  

_ . -  

7.68 

7.1 1 

0.04 

56.97 

28.20 

26.69 

0.922 

1. Calculated from the equation: 

2. Calculated from the equation: 

Molecular Weight = 0.44*(%CO2) + 0.32*(%0;) + 0.2S*(%NZ + %CO) + O.lS*(%H,O) 

SG =Molecular Weight of Stack Gas / Molecular Weight of Air (25.95 gm/gm-mole) 






